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CHAPTER 14



FIELD TESTING





��14.1  PURPOSE�tc  \l 2 "14.1  PURPOSE"�.  This chapter provides guidance for performing testing in the field.



14.2  SCOPE�tc  \l 2 "14.2  SCOPE"�.  The scope of this chapter includes a discussion of field screening and field testing and gives examples of Standard Operating Procedures (SOPs) for several analyses that are required by various regulations to be performed in the field.  Other analyses may be performed in the field, but are not required by regulations to be done in the field. 



14.3  BACKGROUND�tc  \l 2 "14.3  BACKGROUND"�.  Analysis in the field is required for some parameters because of possible sample deterioration during transport to a laboratory, leading to potential erroneous results.  Among the parameters requiring field testing are pH, Temperature, Residual Chlorine, Specific Conductance, Oxidizer Test, and Dissolved Oxygen.  These tests may be performed as stand alone tests or in conjunction with additional sampling requirements. 



14.4  TRAINING�tc  \l 2 "14.4  TRAINING"�.   Personnel who will be performing any field testing must have been trained and demonstrated proficiency in the Standard Operating Procedure for that test. Training and proficiency must be documented following the Uniform Standards for Sampling, OPNAVINST 5090.1B, Environmental and Natural Resources Program Manual, Chapter 25-4.2.



14.5  FIELD TESTING VERSUS FIELD SCREENING�tc  \l 2 "14.5  FIELD TESTING VERSUS FIELD SCREENING"�. The measurement of samples in the field may be performed by field screening techniques or field testing methods.  The data quality objectives should dictate the type of measurement system. 



14.5.1  Field Testing�tc  \l 3 "14.5.1  Field Testing"�. Field testing is performed using the same analytical methods as a fixed laboratory. Data generated for compliance must meet the same rigorous quality control standards as a fixed laboratory. In addition, the environmental and site conditions must be recorded to ensure that future data comparability is based on the same test conditions.  These environmental conditions are more constant in a fixed laboratory but they are extremely variable in the field.  Recording parameters such as temperature, humidity, barometric pressure and test site location is critical when using the data for comparison or when repeating the test procedure.  Examples of Field testing Standard Operating Procedures (SOPs) are in Paragraph 14.7.



14.5.2  Field Screening�tc  \l 3 "14.5.2  Field Screening"�.   Field screening procedures are often qualitative or semi-quantitative techniques that can be utilized in the field to give a quick determination of the presence, magnitude or absence of a pollutant.  This minimizes the expense and extended turnaround time required to analyze samples in a laboratory.  Since the Quality Control and analytical sophistication in field screening is not controlled to the same extent as laboratory testing, a cross section of additional samples may need to be submitted to a laboratory for confirmatory quantitation.



	There are a wide variety of field screening tests available and the list is growing, but the analyst must be very cautious and clearly define and control the use of any data generated.  The chance for false positives and false negatives must be known and adequate quality control demonstrated to ensure approval of the screening procedures for use by the regulatory authority.  Positive and negative measurements are usually acceptable as long as the negative is below the action levels or regulatory threshold limit.  The best results for field screening methods are obtained when the contaminant is known and the technique is acceptable for use under the environmental conditions at the site.

	

14.6  FIELD OPERATIONS�tc  \l 2 "14.6  FIELD OPERATIONS"�.  Field operations that include field screening or field testing should consider the following: 



Quality assurance manual

Documented quality control procedures

Test methods

Calibration procedures

Reference standards

Materials and materials preparation

Sampling storage

Sample handling  

Sample traceability

Quality control samples

Control charts

Data quality criteria

Detection limits

Record keeping

Data reporting procedures

Environmental conditions

Facilities conditions and control

Personnel qualifications

Disposal 

Safety  



14.7  SAMPLE OPERATING PROCEDURES�tc  \l 2 "14.7  SAMPLE OPERATING PROCEDURES"�.  The remainder of this chapter provides sample Standard Operating Procedures for:



Specific Conductance (Field Testing)

Field Determination of Total Residual Chlorine

Field pH Measurements Using pH Paper

Field pH of Aqueous Samples by Electrometric Measurement

Oxidizer Field Testing for Cyanide Samples

Field Temperature Determination

Calibration & Maintenance of a Photvac Photo Ionization Detector
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CAUTION



This Standard Operating Procedure has been prepared as an example to this manual and may not be specifically applicable to all activities or organizations.  Any mention of trade names or commercial products does not constitute endorsement or recommendation for use.

�1.0	TITLE:	Standard Operating Procedure for Performing Specific Conductance Testing (Field Testing).





2.0	SCOPE AND APPLICATION  



2.1	This procedure is applicable to waters, domestic and industrial wastes, and acid rain.. This procedure is for field testing where needed, however some regulations do allow this test to be performed in the laboratory. The Resource Conservation Recovery Act (RCRA) and the Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA) require analyses to be performed within 24 hours. Drinking water and waste water programs allow a 28 day holding time until analysis. See these regulations for sample preservation.





3.0	SUMMARY OF METHOD



3.1	The determination of specific conductance gives a measure of the ability of an aqueous solution to carry an electric current.  The ability of the solution is related to the ions present in the aqueous solution. Ground water sampling wells must have been previously installed.



3.2	The specific conductance of a sample is measured using a self-contained conductivity meter (Wheatstone Bridge-type or equivalent).



3.3	Whenever possible, samples are analyzed at 25o C.  If samples are analyzed at different temperatures, corrections must be made and results reported at 25o C.



 

4.0	INTERFERENCES



4.1	Platinum electrodes can degrade and cause erratic results.  When this happens, as evidenced by erratic results or flaking off of the platinum black, the electrode should be replaced.



4.2	The specific conductance cell can become coated with oil and other materials. It is essential that the cell be thoroughly rinsed and cleaned between samples.





5.0	EQUIPMENT LIST



5.1	Conductivity Bridge, (self contained, Wheatstone Bridge - type or equivalent.  Range 1 to 1000 mmhos per cm) with Conductivity Cell (cell constant of 1.0, YSI #3403 or equivalent). Current METCAL calibration required. Annual verification of cell constant is required.



5.2	Sample container (glass or plastic) able to submerge cell probe completely.



5.3	Thermometer - calibrated and able to read + 0.1 degrees.  (At a minimum, mercury in glass thermometers shall be checked annually against a NIST traceable thermometer. Dial type thermometers shall be checked at least quarterly against a NIST traceable thermometer.)



5.4	Field log book/field notes.



5.5	Conductivity meter calibration log book



5.6	Sample collection device (e.g., Bailer, scoop).









6.0	REAGENTS AND MATERIALS:



6.1	Potassium chloride (KCL) solution; 0.01M:  Dissolve 0.7456gm of predried (2 hours at 105oC) KCL (reagent grade)  in distilled water and dilute to 1 liter at 25o C. Conductivity of this solution is 1413 mmhos per cm at 25o C. This solution can be prepared by laboratory personnel or equivalent NIST traceable reference standard may also be purchased.



6.2	Distilled water. If doing RCRA Method 9050, deionized distilled water is required with conductivity of less than 1 uhmo per cm.





7.0	HAZARDS and SAFETY PRECAUTIONS:



7.1	Refer to the Material Safety Data Sheet (MSDS) for details on chemical hazards and personal protection.



7.2	Minimum personal protective equipment (PPE), (i.e. chemical safety goggles and appropriately selected protective gloves), should be worn.  Other PPE will be dictated by the specific hazards of the sampling site (i.e. safety shoes, hard hat, respirator).



7.3	Emergency eyewash/shower must be present, as appropriate





8.0	PREPARATION



8.1	Turn instrument on and allow to warm up.



8.2	Insure conductivity cell is correctly attached to conductivity meter.

 

8.3	Follow the directions of the manufacture for the operation of the instrument.





9.0	CALIBRATION AND STANDARDIZATION

 

9.1	Prior to sampling (Note:  This procedure to be performed only by properly trained sampling personnel).



9.1.1  Verify conductivity meter has current METCAL calibration



9.1.2  Calibrate conductivity meter prior to use, using KCl solution  (paragraph 6.1) at 25oC and the table below to check the accuracy of the cell constant and conductivity bridge:



	 Conductivity 0.01M KCl



		oC					Micromhos/cm

		21					1305

		22					1332

		23					1359

		24					1386

		25					1413

		26					1441

		27					1468

		28					1496				



9.1.3  Enter calibration data in meter log book.

	- Meter reading

	- Temperature

	- Reference material or calibration standard source

	- True value/temperature of the calibration standard expected

	- Signature and date

	- Verified within manufacturers’ tolerances



9.1.4   The number and concentration of the standards used for calibration should be based on the testing needs for the field activity.  A single point check standard in the range of the sample concentrations to be measured may be used for field screening.

	



10.0   PROCEDURE



10.1   Obtain sample according to appropriate sampling SOP and pour into sample container with a minimum of aeration.



10.2   Rinse cell with distilled water.  Rinse probe with remaining sample water.  



10.3	  Place specific conductance cell in sample container.



10.4  Ensure sample level is above cell air vent hole.



10.5	 Ensure all air is vented from cell.



10.6	 Follow manufacturer's directions for operation of the conductivity meter.



10.7	 Determine the temperature of samples.  If the temperature of the samples is not 25o C, make temperature correction in accordance with the following guidelines:

	-  If temperature of the sample is below 25o C, add 2% of the reading per degree.

	-  If temperature is above 25o C, subtract 2% of the reading per degree.

The more the sample temperature of the measurement deviates from 25o C., the greater the uncertainty in applying the temperature correction.



10.8	 Record results in Field Log Book/Field Notes.

	- Sample ID

	- Sample temperature oC

	- Meter reading, umhos/cm

	- Corrected meter reading, umhos/cm at 25o C

	- Signature and date

	- SOP Reference name/number



10.9	 Recheck calibration, with the KCL solution (paragraph 6.1) and enter into conductivity meter log book.





11.0	 QA/QC



11.1	 Conductivity cells must be kept clean.



11.2	 Conductivity cell constant must be determined annually per Reference 12.2, Section 7.1.



11.3	 Temperature variations and corrections represent the largest source of potential error.



11.4	 Analyze calibration standards (paragraph 6.1) after approximately every 15 samples  per RCRA method #9050 (paragraph 8.2).



11.5	 Run 1 duplicate sample for every 10 samples per RCRA method #9050 (paragraph 8.2).�12.0	 REFERENCES:



12.1	 EPA - Methods for Chemical Analysis of Water and Wastes.  EPA - 600/4-79-020 Method 120.1 (Specific Conductance mmhos at 25o C) Editorial Rev., 1982. Applicable to drinking water and wastewater.



12.2	 Test Methods for Evaluating Solid Wastes.  SW-846, September, 1986. Method 9050 Specific Conductance. Applicable to groundwater wells for RCRA monitoring.
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CAUTION



This Standard Operating Procedure has been prepared as an example to this manual and may not be specifically applicable to all activities or organizations.  Any mention of trade names or commercial products does not constitute endorsement or recommendation for use.

�1.0	TITLE:  Standard Operating Procedure for Field Determination of Total Residual Chlorine.



2.0	SCOPE AND APPLICATION



2.1	The HACH DR 100 Colorimeter is a portable battery-powered colorimeter designed for field testing.  This instrument is utilized to measure the total residual chlorine content of samples.  The DR100 conforms with the requirements of reference 11.1 using a 2.5 cm sample cell and DPD pillow-packed reagents for total residual chlorine determination.  Reference 11.2 details operation and maintenance for the DR100.



2.2	This procedure is used to determine the level of residual chlorine for drinking and waste water samples. Residual chlorine in drinking water must meet specified requirements. In waste water analysis residual chlorine can possibly interfere with some test procedures.





3.0	SUMMARY OF METHOD



3.1	Chlorine (hypochlorite ion, hypochlorous acid) and chloramines stoichiometrically liberate iodine from potassium iodide at pH 4 or less.  The liberated iodine reacts with N,N-diethyl-p-phenylene diamine (DPH) to produce a red colored solution.  The solution is spectrophotometrically compared to a series of standards.  The results are read in mg/l Cl.





4.0	INTERFERENCES



4.1	Interferences from oxidized manganese and copper is corrected by the addition of the DPD reagents.  The method inhibits trace metal catalysts.  High concentrations of monochloroamine (combined chlorine) will not interfere with the total residual chlorine test.



4.2	Turbidity and color will interfere with the colormetric analysis.





5.0	EQUIPMENT



5.1	DR100 HACH Colorimeter with calibration curve.



5.2	Clippers.



5.3	2.5 cm Sample Cell.



5.4	1.0 cm Cell Holder.



5.5	1.0 cm Sample Cell.



5.6	Stop Watch or Wrist Watch.



5.7	Various Appropriate Pipettes.



5.8	100 mL Volumetric Flasks.



5.9	 Field Log Book / Field Notes





�6.0  	REAGENTS AND MATERIALS



6.1	 All reagents must be reagent grade chemicals unless otherwise specified.



6.2	 Stock Potassium Permanganate Solution (1000 ppm Equivalent -  Chlorine Standard Solution). Place 0.891 g KMNO4 in a 1 liter volumetric flask and dilute to 1 liter.   Consult Reference 11.1 for preparation.  This solution must be refrigerated and has a shelf life of six months. This reagent will be prepared by laboratory personnel or purchased from commercial sources. 



6.3	 DPD Total Chlorine Reagent Powder Pillows.  (Purchased from HACH)



6.4	 Sodium Hydroxide, 0.1N. This reagent will be prepared by laboratory personnel or purchased from commercial sources.



6.5	 Nitric Acid, 0.1N. This reagent will be prepared by laboratory personnel or purchased from commercial sources.



6.6	 Reagent (deionized) Water.





7.0	 HAZARDS AND SAFETY PRECAUTIONS



7.1	 Refer to the Material Safety Data Sheet (MSDS) for details on chemical hazards and personal protection.



7.2	 Minimum personnel protective equipment (PPE) will be chemical safety glasses and appropriately selected gloves.  Hazards associated with the sample or sampling site may require additional PPE. 



7.3	 An emergency eyewash/shower should be present, as appropriate.





8.0	 CALIBRATION AND STANDARDIZATION



8.1  	Standard Preparation



8.1.1   Pipet 10.0 mL of the primary stock standardization solution potassium permanganate (para 6.2) into a 100 mL volumetric flask.  Fill volumetric flask to mark with reagent (ASTM Type I or II) water and mix.  This is the secondary stock solution (equivalent 100 ppm chlorine).



8.1.2    Pipet 1.5 mL of secondary stock solution (paragraph 8.1.1) into a 100 mL volumetric flask.  Fill flask to volume with reagent (ASTM Type I or II) water and mix.  This will produce a equivalent total chlorine standard with a concentration of  1.50 mg/L.



8.1.3    Pipet 1.0 mL of secondary stock solution (paragraph 8.1.1) into a 100 mL volumetric flask.  Fill the flask to volume with reagent (ASTM Type I or II) water and mix. This will produce a equivalent total chlorine standard with a concentration of 1.00 mg/L.



8.1.4    Pipet 50.0 mL of the 1.00 mg/L standard (paragraph 8.1.3) into a 100 mL volumetric flask.  Fill the flask to volume with reagent (ASTM Type I or II) water and mix.  This will produce a total chlorine standard with a concentration of 0.50 mg/L.



8.1.5    Pipet 10.0 mL of the 1.00 mg/L chlorine standard (paragraph 8.1.3) into a 100 mL volumetric flask.  Fill the flask to volume with reagent (ASTM Type I or II) water and mix.  This will produce a total chlorine standard with a concentration of 0.10 mg/L.



8.2	 DR100 Calibration. This is completed by laboratory personnel



8.2.1    Using the DR100 and the procedure in paragraph 8.3.3, steps (1) to (10), analyze a blank (0.00 mg/L ASTM Type I or II water) and the 0.10, 0.50, 1.00, and 1.50 mg/L standards. (8.1.2.,3.,4.,5)  



8.2.2    After reading each standard, place the cell contents used for each reading in a flask and titrate with standardized ferrous ammonium sulfate (FAS) titrant. Record these values as the true standard concentrations.



8.2.3    Plot a calibration curve of measured (meter) values versus true values.  This chart shall be kept with the meter and updated annually, or when quality control data indicates potential errors.



8.3	Daily Standardization



8.3.1    Once the meter has been checked to ensure that it is in an acceptable working condition, it is ready for daily standardization.  The DR100 Colorimeter does not require a warm-up period.  Both the mechanical zero and low battery indicator check should be made with the meter in the same general position that it will be in when the measurements are made.  (See paragraph 10.3.3).



8.3.2    The DR100 Colorimeter shall be standardized prior to use each day at a minimum of three points that bracket the expected sample value range; normally, use the following standard concentrations:  0.00 mg/L (ASTM Type I or II water), 0.50 mg/L and 1.00 mg/L.  This standardization procedure shall be performed before the meter can be used in making field measurements.  Entries are made in Field Log Book/Field Notes indicating the standards used, the respective meter readings, and the corrected values.  The corrected value is the value obtained from the calibration chart that corresponds to the meter reading.  Each meter shall have an accompanying calibration chart for that meter.



	Note:  Prior to beginning this procedure, ensure reagents are not beyond expiration date.



8.3.3    Standardization Steps



	STEP (1)  Open the light shield, turn the right set knob fully clockwise, and place the 1 cm cell holder (without the 1 cm cell in the holder) in the left set position of the sample well.  Close the light shield.



	STEP (2)  Hold the ON button down while adjusting the left set knob to align the meter needle with the arrow at the extreme left of the scale arc.  Remove the cell holder.



	STEP (3)  Fill a clean 2.5 cm sample cell with reagent (ASTM Type I or II) water.  Cap the cell and place it into the sample well.  Press down firmly to seat the sample cell and close the cell holder.



	STEP (4)  Hold the ON button down while adjusting the right set knob for a reading of 0.00 mg/L.  Open the light shield and remove the sample.



	STEP (5)  Remove the cap from the sample cell used in STEP (3) and add the contents of a DPD total chlorine powder pillow to the sample cell.  Cap and shake it for twenty seconds.  Allow at least three minutes but not more than six minutes for proper color development.  (This is a "prepared standard" of 0.00 mg/L or "blank".)



	Note:  It is not necessary for all of the powder reagent particles to dissolve to obtain an accurate reading.  Shaking the cell dissipates bubbles that may form on the cell wall and interfere with the test results.



	STEP (6)  Place the cell containing the prepared standard from STEP (5) into the sample well.  Press down firmly to seat the sample cell and then close the light shield.



	STEP (7)  Hold the ON button down until the meter stabilizes.



	STEP (8)  Read the total chlorine concentration in mg/L from the upper (0.00-2.00) mg/L) scale.  If the meter reading is 0.05 mg/L or less, then the meter is within the acceptable range and is to be reported as 0.00 mg/L.



	STEP (9)  Record this as a meter reading in Field Log Book/Field Notes or Data Sheet under the blank total chlorine concentration standard.



	STEP (10) Remove the sample cell from the sample well and rinse the inside of the sample cell and cap with reagent (ASTM Type I or II) water at least two times to remove any residue.



8.3.4	 Repeat STEPS (3) through (10) using the 0.50 mg/L and the 1.00 mg/L standards (prepared in 8.1)  in place of the ASTM Type I or II water.  Record each meter reading in Field Log Book/Field Notes.  Refer to the calibration table to determine the true values associated with the meter readings and record in Field Log Book/Field Notes corrected values must be within the acceptable range of +0.05 units of the known standard concentration.



8.3.5	 If the corrected value is outside of the acceptable range of +0.05 mg/L from the known standard concentration, then another standard solution shall be prepared and the standardization repeated.  If the corrected value remains outside of this range, then it shall be assumed that the meter is malfunctioning and the Lab Director should be contacted for further instructions.





9.0	PROCEDURE



9.1	Sample Collection, Preservation and Handling



9.1.1    Samples shall be collected in a clean, glass or plastic container and tested on site within 15 minutes.  No preservation is necessary for on-site testing



9.1.2    Samples should have a pH between 6 and 7 for this procedure to be used.  If necessary, an appropriate amount of acid (0.1 N Nitric Acid) or base (0.1 N Sodium Hydroxide) that does not contain ammonium or chloride ions can be used to adjust the pH to within this range.



9.1.3    Calibration curves shall be established for each meter using the procedure of paragraph 8.2 prior to initial use and updated annually.



9.1.4    Prior to daily use, standardize meter using standardization procedure of paragraph 8.3.



9.2	Sample Analysis



9.2.1    Perform STEPS (3) through (10) of paragraph 8.3.3 for each set of samples and if the meter is physically relocated or disturbed during analysis of a sample set (any movement may offset the prism and invalidate the analyses),  analyze each sample following STEPS (1) through (10) of paragraph 8.3.3



9.2.2    Once the meter value for each sample has been determined, that value shall be found in the calibration curve/table accompanying each meter.  This gives the true total chlorine concentration.  Record this true concentration in Field Log book or Data Sheet.



9.2.3    If the sample temporarily turns yellow when adding the DPD Total Chlorine Reagent or reads above the highest scale division, the chlorine concentration is too high for the meter calibration.  Any readings above 2.00 mg/L should be reported as >2.00 mg/L.  Chlorine concentrations may be approximated by additional sampling, dilution and further analysis. The sample may also be retained to determine if an interference exists, or for reanalysis using a different test method.











10.0	QUALITY ASSURANCE FOR HACH DR100



10.1	Ten percent of the samples will be analyzed in duplicate (split samples).  Ten percent of the samples will have duplicate samples taken and analyzed (field duplicates).  Record data in Field Log Book/Field Notes or appropriate Data Sheet.  Follow QA/QC manual for reporting results.



10.2	A calibration curve is prepared at least annually.  When any meter measurement is made, the value from the meter should be read to the nearest 0.05 units up to meter reading 1.50 mg/L.  All values between 1.5 and 2.0 mg/L should be read to the nearest 0.1 unit on the meter scale.  The meter value obtained in this procedure should then be found on the accompanying calibration curve to determine the true total residual chlorine concentration.



10.3	The HACH DR100 Colorimeter should have routine maintenance performed before it is standardized or used for field measurements.  The following maintenance steps cover the internal components to ensure that the meter is functioning properly.



10.3.1 The DR100 Colorimeter uses four "AA" size batteries.  These batteries should be replaced at least annually.  The meter should be tagged to indicate the date of the last battery change. Do not use the instruments when the "Low Battery" indicator is lit.  If this indicator light remains lit after batteries have been replaced, then this may indicate that the internal lamp is burned out.  In any event, if the light remains on after batteries have been changed, the meter is not functioning correctly and should not be used.  The Lab Director should be contacted immediately.



10.3.2  While the meter is in the OFF position and as level as possible, the meter needle should align with the arrow at the far left of the meter scale.  To reset the meter needle, use a screwdriver to adjust the mechanical zero screw in the center of the meter.



10.3.3  Other important considerations in obtaining accurate data are the condition of the sample cellholder and the sample cells.  The exterior of the sample cell holder and sample cells should be cleaned with an absorbent tissue before placing them into the meter.  Both sample cell holder and sample cell should be kept as clean and free of scratches as possible.  After each test, the sample cells used must be rinsed thoroughly with ASTM Type I or II water and dried.  At no time should the sample cell be left in the meter after completion of a test.  As with any analog output meter, the meter should be directly in front of the operator and as level as possible to eliminate errors when reading the meter scale.





11.0  REFERENCES



11.1  Standard Methods for the Examination of Water and Wastewater, 19th Edition; Section 4500-C1.G, DPD Colorimetric Method.



11.2  DR100 HACH Colorimeter Total Chlorine Test Kit Instruction Manual.



�DATA SHEET - TOTAL RESIDUAL CHLORINE



TOTAL RESIDUAL CHLORINE DR100 S/N_____________







Daily Standardization



Date:_______________			Meter Reading mg/L		Corrected Value, mg/L



Blank Total Chlorine Conc.		__________________	__________________



1.00 mg/L Total Chlorine Std.	__________________	__________________



0.50 mg/L Total Chlorine Std.  	__________________	__________________



						    



Sample Analysis



											Meter			Corrected

Sample Description			(mg/L)		(mg/L)							Initials/Date/Time



________________________	____________ 	____________		_________________



________________________	____________   	____________		_________________



________________________	____________   	____________		_________________



________________________	____________   	____________		_________________



________________________	____________   	____________		_________________



________________________	____________   	____________		_________________
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CAUTION



This Standard Operating Procedure has been prepared as an example to this manual and may not be specifically applicable to all activities or organizations.  Any mention of trade names or commercial products does not constitute endorsement or recommendation for use.

�1.0	TITLE: Standard Operating Procedure for pH measurements using pH paper.





2.0	SCOPE AND APPLICATION



2.1	The pH paper method is used as a pH screening method for aqueous wastes or in cases where pH measurements using a meter are not possible.



2.2	This method is not applicable to wastes that contain components that may mask or alter the pH paper color change.



2.3	pH paper is not considered to be as accurate in measuring pH as a pH meter.  Measurements taken using paper can be used to define waste as a corrosive or non-corrosive (pH less than 2 or greater than 12.5) only if the measured values differ from either threshold limit by a full pH unit.  If readings within the ranges of either pH 1-3 or pH 11.5-13.5 are obtained using pH paper, then a pH meter should be used if possible to determine whether or not the waste is corrosive.





3.0	SUMMARY OF METHOD



3.1	The approximate pH of the waste is determined with wide-range pH paper. 



3.2	A more accurate pH determination is made using “narrow-range” pH paper whose accuracy has been determined by using a series of buffers or by comparison with a calibrated pH meter.





4.0	INTERFERENCES



4.1	Certain waste may inhibit or mask changes in the pH paper.  This interference can be determined by adding small amounts of acid or base to a small aliquot of the waste and observing whether the pH paper undergoes the appropriate changes. 



4.2	Identification of Interferences



CAUTION



ADDITION OF ACID OR BASE TO SAMPLES MAY RESULT IN VIOLENT

REACTIONS OR THE GENERATION OF TOXIC FUMES

EXTREME CAUTION MUST BE EXERCISED.  DO NOT PERFORM THIS TEST WHEN CYANIDES (OR OTHER TOXIC FUMES) MAY BE PRESENT OR GENERATED.  PERFORM THIS TEST IN THE FIELD ONLY WITH APPROPRIATE PROTECTIVE EQUIPMENT AND ADEQUATE VENTILATION.



4.2.1	Collect two samples of approximately 2 mL each.



4.2.2	Place pH paper (wide or narrow range) in each.



4.2.3	Add acid dropwise to the first sample until a pH change is observed by noting the color change.



4.2.4	Add base dropwise to the second sample until a pH change is observed by noting the color change.



4.2.5	The observation of the appropriate color change is a strong indication that no interferences have occurred.  Record the results in the Field Log Book/Field Notes.







5.0	EQUIPMENT:



5.1	__PPE (see para 7)

	__A sample collection device, if necessary

	__Sample containers, if necessary

	__Field Log Book/Field Notes



6.0	REAGENTS AND MATERIALS

	

6.1	__Wide range pH paper

	__Narrow range pH paper (every 0.5 pH unit)

	__Certified pH buffers

	__Dilute acid (e.g., 1:4 HCl) for identification of   interferences

	__Dilute base (e.g., 0.1N NaOH) for identification of   interferences

	__Drum opening tools if necessary





7.0	HEALTH AND SAFETY PRECAUTIONS:



7.1	Corrosives damage skin/tissue and should not be touched or inhaled.



7.2	For known or suspected corrosives where pH meter readings are not possible, wear the following PPE:



7.2.1	Full body protection (Tyvek).



7.2.2	Impervious rubber gloves.



7.2.3	Chemical safety glasses or face shield (preferable).



7.3	For known or suspected corrosives, an eyewash station and emergency shower should be located close to the work area, and a two-member crew is required.



7.4	For water matrices (e.g., ground water, surface water, etc.), minimum PPE is safety glasses.



7.5	Consult Material Safety Data Sheet (MSDS) before performing work.





8.0	PREPARATION OF EQUIPMENT



8.1	Verify each batch of pH paper versus certified pH buffers or a pH meter which has been calibrated with certified buffers.



8.2	Document verification in the Field Log Book/Field Notes.





9.0	PROCEDURE



9.1	Drum inspection and opening



9.1.1	For drum sampling, particularly drums with unknown contents, examine the drum for its general condition.  Note condition in the Field Log Book/Field Notes.



9.1.2	Look for rusting, leaking, bulging, improperly secured cover, and other abnormal conditions.





WARNING

DO NOT OPEN BULGING DRUMS



9.1.3	Open the drum.



9.1.4	Do not lean over the drum while measuring pH.



9.2	Sampling and Testing



9.2.1	Collect a representative sample.



9.2.2	pH measurements may or may not be taken directly from the source, depending on conditions.



9.2.3	Test the sample with wide range pH paper to determine the approximate pH.  Record the results in the Field Log Book/Field Notes.



9.2.4	Select the appropriate narrow range pH paper.



9.2.5	Take two measurements using the narrow range pH paper.  Record the results in the Field Log Book/Field Notes.



9.2.6	pH measurements can be used to define a waste as a corrosive or non-corrosive only if the measured values differ from either threshold limit (pH 2 or 12.5) by a full pH unit.



9.2.7	If readings in the ranges of either pH 1-3 or pH 11.5-13.5 are obtained, then the pH should be determined using a meter.





10.0	QUALITY CONTROL



10.1	All pH determinations must be performed in duplicate.



10.2	Each batch of pH paper must be verified versus certified pH buffers or a pH meter which has been calibrated with certified pH buffers.





11.0	REFERENCE



11.1	SW-846 Test Method for Evaluating Solid Wastes, 3rd Edition, Update IIA, September 1994.  Method 9041.
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CAUTION



This Standard Operating Procedure has been prepared as an example to this manual and may not be specifically applicable to all activities or organizations.  Any mention of trade names or commercial products does not constitute endorsement or recommendation for use.

�1.0	TITLE:  SOP for Field pH of Aqueous Samples by Electronic Measurement.





2.0	SCOPE AND APPLICATION



2.1	This method provides an SOP  for field pH measurements and is applicable to aqueous samples and multiphasic waste where the aqueous phase constitutes at least 20% of the total volume of the waste.  The pH reading of a sample is the logarithm of the reciprocal of the hydrogen ion concentration (hydrogen ion activity) in moles per liter.





3.0	SUMMARY OF METHOD



3.1	The pH of the sample is determined electrometrically using either a glass electrode in combination with a reference potential or a combination electrode.  The measuring device is calibrated using a series of standard solutions of known pH.





4.0	INTERFERENCE



4.1	The glass electrode, in general, is not subject to solution interferences from color, turbidity, colloidal matter, oxidants, reductants, or moderate salinity.



4.2	Coatings of oily material or particulate matter can impair electrode response.  Remove oily or particulate film before measuring pH.



4.3	Temperature effects both the electrode output and the sample itself.  Therefore instrument calibration and sample analysis should be performed as near to 25o C as possible.





5.0	EQUIPMENT



5.1	Orion Research pH Meter Model 230A (or equivalent) or an appropriate portable pH meter with automatic temperature compensation.



5.2	Thermometer, centigrade - calibrated and able to read + 1 degree.  



5.3	ASTM Type I or II water wash bottle.



5.4	Clean wipes.



5.5	Sample collection containers.



5.6	Field Log/Data Sheets.





6.0	REAGENTS AND MATERIALS



6.1	pH 4.0, 7.0, 10.0 @ 25o C  buffer solutions (buffer solutions to bracket expected sample values).



6.2	pH electrode filling solution (follow manufacturer instructions).



6.3	pH electrode storage solution (follow manufacturer instructions).



6.4	ASTM Type I or II water

7.0	HEALTH AND SAFETY PRECAUTIONS:



7.1	Wear appropriate PPE (minimum of chemical safety glasses and appropriately selected gloves)



7.2	Respiratory protection is generally not required for routine samples.



7.3	An eyewash/safety shower should be present, when practical.





8.0	CALIBRATION AND STANDARDIZATION:



8.1	Fill the pH electrode with fill solution, and precondition electrodes per the manufacturer's specifications of reference 11.2.



8.2	Remove the pH electrode from the storage solution and thoroughly rinse with ASTM Type I or II water.  Blot dry with a clean wipe.



8.3	Position the pH probe in a sample of ASTM Type I or II water and ensure the porous junction of the probe is completely immersed.



8.4	Press the power key until the pH mode indicator is displayed.  When the electrode is stable, the READY prompt will be displayed.  The pH of the ASTM Type I or II water should be approximately 6.



8.5	Remove electrode from ASTM Type I or II water sample, rinse electrode with ASTM Type I or II water, and blot dry.



8.6	Place electrode in pH 7 buffer and press the "cal" key.  CALIBRATION will be displayed above the main readout, and P1 is displayed in the lower field.



8.7	Wait for a stable pH display, then press the "up arrow" or "down arrow" key and the first digit will start flashing.  Scroll until the correct value appears in the first digit.  Press "yes".  The second digit will start flashing.  Scroll until the correct value appears, then press "yes".  Continue in this manner until all digits have been correctly entered.



8.8	The display will remain frozen for two seconds, then P2 will be displayed in the lower field indicating the meter is ready for the next buffer (4 or 10 buffer).



8.9	Rinse the electrode with ASTM Type I or II water and place the electrode into the second buffer.  Wait for a stable pH display, then enter the correct value.



8.10	The electrode slope (in percent) is then displayed in the main field with SLP in the lower field.  The meter automatically advances to MEASURE mode.



8.11	Record the slope in the Field Log Book/Field Notes. The slope shall be from 95% to 105%.  If the slope is less than 95% or more than 105%, then recalibrate the pH meter.



8.12	Rinse the probe with ASTM Type I or II water and place the electrode into the low range pH buffer solution.  Record the pH buffer and temperature reading.  If the pH is not within +/- 0.05 units of the solution value, then recalibrate the pH meter.



8.13	Rinse the electrode with ASTM Type I or II water and place the electrode into the high range pH buffer solution.  Record the pH buffer and temperature reading.  If the pH is not within +/- 0.05 units of the solution, then recalibrate the pH meter.



8.14	Record calibration date and pH meter identification number in the appropriate Field Log Book/Field Notes.  

Note:  Press the power key to preserve power.





9.0	PROCEDURE 



9.1	Only calibrated equipment shall be used for sample analysis.



9.2	Agitate (without aeration) the sample and decant an aliquot sufficient for analysis into a clean sample bottle.



9.3	Remove the pH electrode from the storage solution, thoroughly rinse the electrode with ASTM Type I or II water, and blot it dry with a soft tissue.



9.4	Position the electrode in the well-mixed sample solution.



9.5	Press the power key.  When the electrode is stable, the READY prompt will be displayed and the temperature-corrected value for the sample is displayed.  Record the pH, sample identification, and sample time in the Field Log Book/Field Notes.



9.6	If elemental analytes are to be determined, then preserve the remainder of the sample by acidifying with nitric acid to a pH of _ 2.





10.0	QUALITY CONTROL:



10.1	The electrode shall be rinsed between samples.



10.2	Buffers shall be NIST traceable and shall have a current shelf life.



10.3	pH meters shall have a current METCAL calibration sticker.



10.4	Calibration of mercury thermometers shall be checked at least annually against a NIST (NBS) - traceable certified thermometer.



10.5	The calibration of dial - type thermometers shall be checked at least quarterly against a NIST (NBS) - traceable thermometer.





11.0	REFERENCES:



11.1	Standard Methods for the Examination of Water and Wastewater, 19th Edition: Section 1060, Collection and Preservation of Samples and Section 450-0-H, pH Value.



11.2	Orion Research pH Meter Model 230A Instruction Manual.



11.3	U.S. Environmental Protection Update No. 1, Test Methods for Evaluating Solid Waste, Section 9, Miscellaneous Methods, pH Measurement (5.5), Method 9040.

�











DATA SHEET 



pH METER STANDARDIZATION



Date of Standardization:	_____________

Time of standardization:	_____________

Analyst:		   			_____________





Instrument Model:			______________

Instrument S/N:			______________

Calibration Exp. Date:	______________

Buffer Exp. Date:			______________







BUFFER SOLUTION		TEMPERATURE	METER READING	pH CORRECTED

													(to 25o C)



7.0							___________		_____________		_____________



4.0							___________		_____________		_____________



10.0						___________		_____________		_____________





SLOPE _________











ANALYST SIGNATURE AND DATE: _____________________________







                                                                                                                                              

�













































THIS PAGE INTENTIONALLY LEFT BLANK

�																				DOC#           																						SOP#            																						REV#            																						DATE           









NAVY ENVIRONMENTAL SAMPLING AND FIELD TESTING PROCEDURE





STANDARD OPERATING PROCEDURE 









OXIDIZER FIELD TESTING FOR CYANIDE SAMPLES �tc  \l 3 "OXIDIZER FIELD TESTING FOR CYANIDE SAMPLES "�















PREP BY:

APPROVED BY:

EFFECTIVE DATE:







CAUTION



This Standard Operating Procedure has been prepared as an example to this manual and may not be specifically applicable to all activities or organizations.  Any mention of trade names or commercial products does not constitute endorsement or recommendation for use.

�1.0	TITLE:  Standard Operating Procedure for Oxidizer Field Testing for Cyanide Samples.





2.0	SCOPE AND APPLICATION:



2.1	This Standard Operating Procedure covers the procedure needed to test for oxidizers in aqueous samples requiring cyanide analysis.  Oxidizers are best removed at time of collection as they destroy/decompose most  cyanides, causing a false low result.





3.0	SUMMARY OF METHOD



3.1	A few drops of sample are placed on Potassium Iodide - Starch test paper (KI - starch paper).  A “blue” color indicates the presents of oxidizing agents, which may destroy or decompose cyanides.  The sample must then be treated with ascorbic acid to neutralize any oxidizing agents.





4.0	INTERFERENCES



4.1	None





5.0	EQUIPMENT



5.1	__Disposable droppers

	__Sample containers

	__Field Log Book/Field Notes





6.0	REAGENTS AND MATERIALS



6.1	__Potassium iodide - starch test paper (KI starch paper)

	__Standard oxidizer - potassium dichromate 5%

	__Ascorbic acid, solid





7.0	HEALTH AND SAFETY PRECAUTIONS:



7.1	Minimum Personnel Protective Equipment (PPE) shall be chemical safety goggles (cyanide solutions can be corrosive) and protective gloves.  Other PPE will be dictated by the specific hazards of the sampling site (e.g., safety shoes, hard hats).



7.2	On returning from sampling, personnel will wash exposed skin with soap and water.



7.3	Emergency eyewash/safety shower must be present, as appropriate





8.0	CALIBRATION AND STANDARDIZATION



8.1	Take a drop from the potassium dichromate solution (paragraph 6.1.2) and test the KI starch paper.  The strip should turn blue.



�9.0	SAMPLING AND TESTING:



9.1	Collect a representative 1 liter sample.



9.2	With a disposable dropper, put a drop of sample on a strip of KI starch paper.  A blue color on the strip indicates that the sample contains oxidizing agents (e.g., chlorine).



9.3	If a blue color is observed, add ascorbic acid, a few crystals at a time, until a drop of sample produces no color change to the KI starch paper.



9.4	Add an additional 0.6 grams of ascorbic acid for each liter of sample.



9.5	Preserve the sample according to the sample preservation guidelines.



9.6	Record in the Field Log Book/Field Notes that the sample was treated for oxidizer or that the oxidizer test was negative.  Also enter information on the appropriate data sheet.





10.0	QUALITY CONTROL



10.1	KI starch strips are checked for functionality prior to use.





11.0	REFERENCES



11.1	SW-846 Test Methods for Evaluating Solid Wastes, 3rd Edition, Update IIA, September 1994.  Method 9010.�
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CAUTION



This Standard Operating Procedure has been prepared as an example to this manual and may not be specifically applicable to all activities or organizations.  Any mention of trade names or commercial products does not constitute endorsement or recommendation for use.

�1.0	TITLE:  SOP for Field Temperature Determination.





2.0	SCOPE AND APPLICATION



2.1	This method is applicable to drinking, surface waters, domestic and industrial waste, and other various aqueous matrices.





3.0	SUMMARY OF METHOD



3.1	Temperature measurements may be made with any good grade of mercury - filled or dial type centigrade thermometer or thermistor.





4.0	INTERFERENCES



4.1	Temperature measurements must be made in the field because temperature is subject to change if there is a time delay in taking the reading.



4.2	Time must be allowed for temperature reading to reach equilibrium (no observed change for 30 seconds).





5.0	EQUIPMENT



5.1	Mercury, bimetallic, or electronic thermometers (Thermometers should be readable in increments of one (1) degree).



5.2	Rinse waste water container.



5.3	ASTM Type I or II water squirt bottle.



5.4	Clean wipes.



5.5	Rubber gloves.



5.6	Field Log Book/Field Notes.



5.7	Personnel Protective Equipment (PPE)



5.8	Sample containers.





6.0	REAGENTS AND MATERIALS



6.1	ASTM Type I or II water





7.0	HEALTH AND SAFETY PRECAUTIONS:



7.1	Wear appropriate Personnel Protective Equipment (PPE).  As a minimum - safety glasses and protective gloves should be worn.



7.2	Respiratory protection is generally not required for routine samples.  However, personnel performing this procedure should be aware of any potential volatile hazards that may require a respirator.



8.0	PROCEDURE



8.1	Ensure thermometer has a current METCAL calibration sticker.



8.2	Immerse the sensor of the thermometer in the material to be tested.



8.3	Observe the temperature reading when equilibrium has been achieved (no change for 30 seconds).



8.4	Record the reading in the appropriate Field Log Book/Field Notes or other appropriate log.



8.5	Remove thermometer from sample.



8.6	Rinse the thermometer with water from the rinse water bottle, catching rinse in the waste container.



8.7	Repeat procedure for additional temperature determination, or store thermometer.





9.0	QUALITY CONTROL



9.1	Ensure thermometers have a current METCAL calibration.



9.2	The calibration of mercury thermometers shall be checked at least annually against a NIST (NBS) - traceable certified thermometer.



9.3	The calibration of dial - type thermometers shall be checked at least quarterly against a NIST (NBS) - traceable thermometer.



9.4	Do not use thermometers where the indicating fluid has become separated.





10.0	REFERENCE:



10.1	Standard Methods for Examination of Water and Wastewater, 19th Edition,: Section 2550 B, Laboratory and Field Methods.

�

FIELD TEMPERATURE DATA SHEET





Thermometer Control Number:                           



Calibration Expiration Date:                               



Analyst:                                                                







Remarks, Conditions:                                                                                                                         

                                                                                                                                                            

                                                                                                                                                                                                                                                       

                                                                                                                       





Temperature Log





	Date/Time�	Sample

	Location�	Reading

	°F / °C�	Analyst

	Initial�

	Remarks��

������

������

������

������













Reviewed By:                          



Date:                                     
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CAUTION



This Standard Operating Procedure has been prepared as an example to this manual and may not be specifically applicable to all activities or organizations.  Any mention of trade names or commercial products does not constitute endorsement or recommendation for use.

�1.0	TITLE:	Calibration & maintenance of a Photovac Photo Ionization Detector





2.0	SCOPE AND APPLICATION



2.1	To calibrate and perform periodic maintenance on a PhotoVac Photo Ionization Detector (PID) Model

No. XXXX.



2.2	Calibration is required at the start of each day, and after each time maintenance is performed on the instrument during the day (replacement of bulb or filter, etc.).





3.0	SUMMARY OF METHOD



3.1	Calibration - the measuring device is calibrated using a series of standard gases of known concentration.



3.2	Maintenance - requires the disassembly, replacement of minor components, and the reassembly of the instrument.

		* Recalibration must be performed after each maintenance operation.





4.0	EQUIPMENT



4.1	Obtain the following equipment:



	×  Photo Ionization Detector (PID)

	×  Manufacturer’s Instructions

	×  Spare battery

	×  Battery charger

	×  Spare bulb

	×  Spare particulate filter

	×  Wrenches, screwdrivers, etc., as required, to disassemble the instrument for 

	   maintenance

	×  Cotton tipped swabs

	×  Clean/New Sampling bags 

	×  Field Log Book

	×  Pen





5.0	REAGENTS AND MATERIALS:



	×  Methanol

	×  Cylinder of pure air, or activated carbon filter to make pure air and a sampling pump 

	   to fill the   sampling bag

	×  Cylinder of calibration gas





6.0	 SAFETY AND HEALTH PRECAUTIONS



6.1	 Serious eye damage can result from direct view of UV radiation.



6.2	 Calibration gases are pressurized.  Handle containers carefully.



6.3	 Methanol is flammable.





7.0	 PREPARATION OF EQUIPMENT FOR CALIBRATION:



7.1	Carefully unpack the instrument and examine it for physical damage which could have occurred in transit.



7.2	The unit's battery should be charged for 16 hours before use, since the battery can lose its charge during storage.



7.3	Completely empty a flexible air sampling bag (Tedlar® or equivalent) using a vacuum (or samp�ling) pump.





8.0	PROCEDURE FOR CALIBRATION:



8.1	Perform any maintenance operations prior to calibration since disassembly/reassembly requires recalibration.



8.2	Any deviations from the following procedures shall be per the manufacturer’s instructions and noted in the Field Log Book.



8.3	Turn the power switch on to activate the unit.  The pump should activate, making a continuous low humming sound. 



8.4	Check the display for a "LOW BAT" indication (which means the battery should be replaced and/or recharged).



8.5	Allow the unit to operate for at least two minutes to come to equilibrium before cali�brating.



8.6	Fill the bag with clean air (either "Zero Air" from a cylinder or air which  has been passed through a tube of fresh activated charcoal).



8.7	Connect the sample bag to the sampling port of the TIP (inlet port of the instrument).  Set the "SPAN" control to maximum, and adjust the "ZERO" knob until the display reads "0".  Record the "ZERO" setting in the Field Log Book.  Remove the sample bag.



8.8	Fill a sample bag with calibration gas.  Record the cylinder manu�fac�turer, lot number, and the label information on the chemicals present in the standard and their concentration in the Field Log Book.



8.9	Attach the sample bag to the sampling port of the TIP ( inlet port of the instrument) and adjust the "SPAN" control so that the display reads the same as the concentration on the label of the cylinder.  Record both the "SPAN" setting and the display in the Field Log Book.  Remove the sample bag.





9.0	PROCEDURE FOR REPLACEMENT OF FILTER



9.1	Any deviations from the following procedures shall be per the manufacturer’s instructions and noted in the Field Log Book.





CAUTION

Certain maintenance procedures may be performed in the field,

but these require the instrument to be recalibrated.

Maintenance procedures should be performed only by personnel

who have been properly trained.



9.2	The TIP is fitted with a 15 micron cartridge-style filter designed to capture particles which might otherwise be drawn into the detector.  



9.2.1	Never use instrument without the filter as the detector can be damaged. 



9.2.2	Extended periods of operation in a dusty environment require frequent inspec�tion of the filter for clogging and/or absorp�tion of particles carrying volatile material. 



9.2.3	When a filter is clogged, the sensitivity of the instrument decreases since the sample flow-through is decreased.  On the other hand, when absorption of the volatile material occurs, a high background reading should be observed and conse�quently the need for an extreme zero resetting would be required.  



9.2.4	The TIP response should be tested with and without the filter and the filter should be replaced if the response varies by more than 10%.  



9.3	To access the filter, hold the filter housing firmly at the base with a 9/16-inch wrench and unscrew the 1/8-inch Swagelok® connection for the sample inlet at the top of the housing with another 9/16-inch wrench. 



9.4	Replace the filter with the new one.



9.5	Screw the sample inlet connection firmly into place.



9.6	Recalibration per paragraph 5 is required prior to use.





10.0	PROCEDURE FOR LAMP MAINTENANCE



10.1	Any deviations from the following procedures shall be per the manufacturer’s instructions and noted in the Field Log Book.



CAUTION

Certain maintenance procedures may be performed in the field,

 but these require the instrument to be recalibrated.  

Maintenance procedures should be performed only by

 personnel who have been properly trained.



10.2	The UV lamp should be cleaned if there is a significant loss of sensitivity not due to an obstructed filter.  



10.3	Make sure that the unit is switched off before disassembling.  



10.4	Refer to the manufacturer's instructions for disassembly and detailed cleaning procedures.  





CAUTION

Do not touch the bulb with bare skin,

 as this can leave an oil film on the bulb which may 

damage the equipment. 





CAUTION

Under certain circumstances, water can be sucked into the detector.  

Provided that the water is relatively clean, this may not cause irreparable damage. 

 Usually, the only corrective action needed is to have factory maintenance

 performed by disassembling and cleaning the unit as soon as possible after the occurrence.

  Delay will likely result in corrosion of internal parts.

�10.5		Clean the lamp with a cotton swab dampened with methanol.



10.6		Be careful not to damage the screens.  



10.7		When reassembling the instrument, be careful not to cross-thread the connections or damage the O-ring seals.  

10.8		After reassembly, perform an operational check of the unit.



10.8.1	If sensitivity is not recovered by cleaning or the lamp will not start, it is likely that a new lamp is required.



10.9		Recalibration per paragraph 8 is required prior to use.





11.0		QUALITY CONTROL:



11.1		Quality control is maintained by strict adherence to these procedures performed by personnel who are trained and familiar with the equipment.



11.2		Only certified calibration gases are used.�
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