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Lab Name (Lab ID# 5 Digit #:)
Standard Operating Procedure for Temperature Analysis

ANALYTICAL METHOD OF USE (Enter method exactly as identified on the Annual Certified Parameter List [ACPL] e.g., SM 2550 B-10)
Revision # Enter SOP Revision#

1.0 Scope and Application
1.1 Temperature measurement data is essential for documentation of thermal shifts in the environment caused by human activities and natural phenomena. Accurate temperature measurements allow for accurate determinations of conductivity, pH, dissolved oxygen, fluid properties, biological activity, and rate and equilibria of chemical reactions.
1.2 Identify the type(s) of sample(s) for which this procedure will be used.

Example 1: This procedure will be utilized for the measurement of temperature in non-potable water samples (i.e., the plant influent and final effluent) for compliance with the NJPDES permit.

Example 2: This procedure will be utilized to measure temperature during Low-Flow Purging and Sampling (LFPS). The purpose of LFPS is to collect groundwater samples from monitoring wells that are representative of ambient groundwater conditions in the aquifer. During LFPS, water quality indicator parameters (WQIPs), including temperature, are measured in order to determine when well stability has been achieved prior to sample collection. 

2.0 Sample Handling and Preservation
2.1 Temperature is an analyze-immediately parameter. Samples must be analyzed for temperature within 15 minutes of sample collection. 

3.0 Equipment
3.1 Temperature-monitoring device (TMD) with a minimal thermal capacity to permit rapid equilibration: List the manufacturer, type, and graduations/resolution for each temperature-monitoring device (TMD) in use at the laboratory. If the equipment is rented, this must be identified in this section. [Note: TMDs must be graduated in at least 0.5°C increments unless the device is being used in fecal coliform and/or E. coli testing. For these TMDs, graduations must be incremented in at least 0.2°C.]

Example 1: Thermco total Immersion, liquid-in-glass (red spirit-filled) thermometer: graduated in 0.5°C increments.

Example 2: Precision Handheld Pt100 Digital Thermometer: 0.1°C resolution. 

3.2 NIST/NIST-traceable thermometer: List the manufacturer, type, and graduations/resolution for the NIST/NIST-traceable thermometer. If an external facility or rental company maintains the NIST/NIST-traceable thermometer, this must be identified in this section. [Note: The NIST/NIST-traceable thermometer should be graduated in at least 0.2°C increments that cover the complete temperature range for which it is to be used. The OQA allows for the thermometer to be graduated in 0.5°C increments unless it is being used to verify fecal coliform and/or E. coli testing TMDs. For this thermometer, graduations must be incremented in at least 0.2°C. The certificate of calibration that accompanies the NIST/NIST-traceable thermometer must be maintained on file.] 

Example: Easy-Read® certified, NIST calibrated liquid-in-glass thermometer: range: -10 to 70°C, graduated in 0.5°C increments: accompanied by current calibration certificate.

4.0 Verification of TMD  
4.1 Verification of the TMD is performed Specify annually or quarterly dependent upon the type of TMD. [Note: Glass TMDs must be verified at least annually and non-glass TMDs (e.g., metal thermometers, thermocouples, thermistors, infra-red measuring devices, etc.) must be verified quarterly (every 3 months).] by comparing the reading(s) of the TMD with the reading(s) of the NIST/NIST-traceable thermometer in the temperature range(s) of use. 
Describe the procedure for TMD verification. TMD verification can be accomplished in one of two ways:
The TMD(s) can be verified in-house by the laboratory as long as the laboratory maintains a functioning NIST/NIST-traceable thermometer accompanied by a current calibration certificate; or
The TMD(s) can be verified by an external facility that performs verification services.  Records of each verification, including a copy of the NIST/NIST-traceable thermometer certificate, must be obtained from the external facility and maintained in the laboratory’s files.

Example (in-house): Verification is performed by placing the NIST thermometer in the same location and conditions (e.g., in an incubator, in a refrigerator, in a room-temperature, deionized water-filled container, or in an ice bath) as the TMD, dependent upon the temperature range at which the TMD is to be used.

The temperature readings are determined and recorded for both the NIST thermometer and the TMD. If the temperature readings are not the same, then a correction factor must be determined and, if applicable, used to adjust the temperature measurements collected from the TMD. Correction factors greater than or equal to 0.5°C (0.2°C for fecal coliform and/or E. coli testing) must be applied to temperature measurements.

Correction Factor =  NIST Temperature - TMD Temperature

For example, if the NIST thermometer read 20.1°C and the TMD read 20.6°C then the correction factor would be –0.5°C. Any temperature measurements obtained from that TMD would have 0.5°C subtracted from the temperature result before reporting.  
  
Example (external facility):  The TMD is verified at XYZ facility on a quarterly (every 3 months) basis.  A copy of the NIST thermometer certificate and all verification records are provided by XYZ facility and maintained on file at the laboratory. Any correction factor greater than or equal to 0.5°C (0.2°C for fecal coliform and/or E. coli testing) must be applied to temperature measurements.

4.2 All verification data are recorded and maintained on file, including the:
4.2.1 Date of the verification;
4.2.2 Signature/initials of the analyst;
4.2.3 Serial number of the NIST/NIST-traceable thermometer;
4.2.4 Unique identification number for each TMD verified;
4.2.5 Temperature (°C) displayed on the NIST/NIST-traceable thermometer and each temperature-monitoring device; and
4.2.6 Any correction factors determined.

5.0 Sample Analysis
5.1 Describe the sample collection and temperature measurement procedure. 

Example:  Collect a grab sample of at least 100 mls in a clean container. Immerse the properly verified TMD into the container.  Allow the reading to stabilize and record the results to the nearest 0.5°C, ensuring the applicable temperature correction factor is applied. Rinse the temperature probe with reagent water after each reading.

5.2 The following information is documented in the temperature sample collection/analysis records:
5.2.1 Sample collection date and time;
5.2.2 Signature/initials of the sampler;
5.2.3 Sample identification/location;
5.2.4 Sample analysis date and time;
5.2.5 Temperature (°C) results recorded to the nearest 0.5°C (0.2°C for fecal coliform and/or E. coli testing);
5.2.6 Signature/initials of the analyst; and 
5.2.7 The analytical method used.

(Note: Recording both the sample collection and analysis times verifies that the temperature readings were conducted within 15 minutes of collection.)  

6.0 Maintenance and Storage
6.1 When not in use, Specify storage conditions for the TMD.

Example: When not in use, the TMD is stored in a dry, room temperature area. Prior to storage and/or use, the TMD is cleaned well with de-ionized water or a detergent solution.

6.2 The TMD should be inspected for leaks, cracks, liquid column separation, and/or function, as applicable, prior to each use.
 
7.0 Records
7.1 INDELIBLE INK is to be used, NOT PENCIL. NO WHITEOUT is to be used. Any errors recorded shall be single-lined (ex: error), dated, and initialed.
7.2 All original records are retained for at least five years. The records are initially maintained on-site for a minimum of 1 year, so that they are readily accessible for review. 
7.3 This SOP is readily available to all personnel and will be updated to reflect any procedural changes. 





APPROVED BY:  	_______________________		________________________   
			Printed Name				Position	


_______________________		________________
			Signature				Date

Note: If custody of the samples is passed among more than one individual (for example, if one employee takes the sample, then passes it along to another who conducts the temperature analysis), then a Chain-of-Custody (COC) form may be used to record the temperature sampling information. If used, the COC form must be retained as part of the sample record and all associated analysis information shall be recorded on the COC. An example COC form is provided below. If this form is not being used, please do not include this as part of the SOP.
 
EXAMPLE
Sample Chain of Custody Form

Date: 	

Sample location: 	

Chain of Custody Transmittal Record

	Sample ID
	Date Sampled
	Time Sampled (include am/pm)
	No. of Sample Containers
	Type of Sample Containers (e.g., glass jar)

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	Sampled by:
(Printed Name)

	(Signed Name)
	Date / Time:

	

	Relinquished by:
(Printed Name)

	(Signed Name)
	Date / Time:
	

	Received by:
(Printed Name)

	(Signed Name)
	Date / Time:
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