Central Valley Regional Water Quality Control Board

San Joaquin River TMDL Unit

STANDARD OPERATING PROCEDURE

Title: Surface Water Sampling 




SOP No: OP 01

References: Standard Methods for the Examination of Water and Wastewater, 17th ed., 1989, Chapter 10200B

1.0
PURPOSE

1.1
This standard operating procedure (SOP) describes procedures for collecting surface water samples from main stem rivers, tributaries, ponds, or impoundments within the San Joaquin River Basin. Grab or composite samples may be collected at the water surface or at depth. An automated sampler may be used to collect individual or composite samples at pre-programmed intervals. This SOP describes planning, documentation, sample collection, and quality control (QC) procedures for each type of surface water sampling.

2.0
APPLICABILITY

2.1
The procedures described in this SOP are applicable to surface water sampling. Sample locations, numbers, and designation for grab or composite samples are specified in this SOP.

3.0
TERMS AND DEFINITIONS

3.1
Following is a list of terms and definitions.

· Grab sample - 
A single sample collected from a location/depth.

· Composite sample - A sample comprised of a designated number of subsamples that have been combined. A composite sample represents the water's overall composition.  For example, a composite sample taken from a bridge over a river may be take from three points on the bridge, which helps decreases the degrees of freedom (DF) for any chance of error.

· TECHMA - Specially designed cage sampler for bridge sampling that houses a 3L Teflon® bottle and is generally attached to a rope and karabiner. 

· QC - Quality control.

· SOP - Standard operating procedure.

· COC - Chain of Custody

· TMDL - Total Maximum Daily Load

4.0
EQUIPMENT AND PROCEDURES

Equipment and Supplies

4.1
Following is a list of equipment and supplies.

· Field sheets, maps, avery weatherproof labels, sharpie permanent markers, and other documentation designated for sampling activity.

· Sample containers. Example: glass amber 1L, 250ml, or 250ml polyethylene. 

· Coolers with ice. Ice should be positioned over the top of the samples and around the sides of the samples to ensure the samples are kept at or below 4 degrees Celsius. It is important to note that samples won’t initially be 4 degrees Celsius until an hour or more exposure to surrounding ice.

· Field meters (pH, conductivity, dissolved oxygen, temperature, flow meter, etc.) to conduct field measurements as specified in the project QAPP.

· Decontamination supplies (de-ionized water in a 5 gallon carboy), methonal (MeOH), and a MeOH waste container.

· Gloves (nitrile, or surgical) for safety against any constituent in the water, as well QC against cross contamination.

· TECHMA cage sampler machined for a 3L Telfon® with rope and karabiner.

· Safety Equipment: life preserver, orange safety vest, road cones, slow sign, men at work sign. 

Procedures

4.2
Surface water sampling involves the following steps or activities: planning, record keeping/documentation, field and QC sample collection, and sample handling and shipment.

4.3
All staff and students scheduled for sampling must receive the 4-hour safety-training course prior to going to the field. In addition, all personnel must read the Field Manual and field guidelines prior to going to the field. Staff and students, safety is the most important element of a sample collection activity in the field. All samplers are required to wear a life preserver, and person-directing traffic is required to wear an orange safety vest. Orange road cones must be set up in any traffic zones, as well as a “men at work” sign. 

Planning

4.4
Designing the sampling plan: Staff are designing a sampling plan based on monitoring needs, TMDL development and historical information. After a sampling plan is designed, all sample locations should be clearly designated on site maps prepared using a scale that allows the field team to correctly locate each sampling point. If possible, locations should also be designated by northing and easting from permanent reference points (building corners, street intersections, bridges). A dry run is recommended to view the sampling sites. Specific procedure to collect a grab or composite samples must be selected prior to sampling.

4.5
Scheduling: schedule laboratory capacity and field staff prior to field activities. Schedule transportation (Regional Board staff reserve vehicles via Groupwise calendar).

4.6
Supplies: Organizing sampling equipment and supplies (allow time for delivery).

4.7
Documentation: Prepare field sheets, labels, COC, and any other documentation for sample information recording.

4.8
For TMDL monitoring, grab or composite samples will be collected unless the monitoring scope of work specifies a specific sampling technique. Grab samples are collected by immersing the sample container in the water to be sampled (when possible). This eliminates the potential for cross contamination from sampling equipment. To collect a grab sample, perform the applicable steps described below.

5.0
SAMPLE COLLECTION

5.1
Planning will identify the most logical order for sample collection. Sampling from a drainage ditch or stream should begin with background locations, the furthest downstream location, or the location furthest from any suspected contaminant source. This minimizes the potential for cross-contamination or influencing downstream samples by disturbing sediment that can be carried downstream. If samples are being collected from a pond or impoundment, samples furthest from a discharge point or inlet that could be a source of contamination should be collected first. These samples will show the integrity of the rivers mixing, or diffusion process by allowing any natural buffers to filter out possible constituents. 

5.2
At each sampling location, initiate a sample collection field sheet (developed for the sampling activity) by recording the site identification number, date and time of starting and end of sampling, samplers' initials, and various other relevant information. In addition the field sheet should include any unusual assessments, as well as in-situ field measurement if specified as part of the sampling event.

5.3
A Chain of Custody (COC) should be completed containing all sample information including, site identification numbers, date of sample, time of sample (24-hour time rounded to the nearest ten minutes), and information regarding the analytical methods performed by lab.

5.4
Calibrate or verify calibration as needed for field instruments as designated in ‘Instrument Calibration’ SOP OP 02 (calibration may be performed at the staging area at the beginning of the day). Perform in-situ field measurements. This will include at a minimum pH, conductivity, and temperature. Record results on the field sheet. Additional field measurements may be required and will be specified in the monitoring plan.

5.5
Wear new, clean, nitrile gloves to avoid contamination of the sample or sample container. Gloves will also provide protection to the sampler if water is contaminated.

5.6
If the water is deep enough, collect samples by submerging the sample container into the water. Affix a label on the bottle prior to getting the bottle wet. After sample is taken, cap immediately, rinse the outside of the bottle with DI, and then dry the outside of the bottle. QC may be performed on the 3 liter Teflon® if the site allows for submergible grab samples by using the Teflon® for the grab, and then pour off into sample containers. 

5.7
If the water is too shallow to submerge the sample containers, use the 3 liter Teflon® bottle to collect water by placing the bottle on its site and allowing water to flow into the bottle. Carefully decant the water from the bucket or beaker into the glass Amber and polyethylene sample containers.

5.8
Sampling from bridge requires proper safety equipment and careful set up. A “men at work” sign along with road cones needs to be set up, and a student or staff will need to control the traffic prior to the bridge with a “slow” traffic sign. The sampler will walk out onto the bridge, and find the middle of the bridge, or the ideal sampling location. Using the cage sampler, and 3-L Teflon®, the sampler will lower the apparatus into the water 3 times for rinsing. After rinsing the sampler can fill the 3-L Teflon® with water for collection and dispersal into glass amber bottles. 

5.9
If composite samples are to be collected (for non-volatile parameters only), collect the same volume of water from each location and place in a 3 liter Teflon®. After all samples are collected, gently mix the water and pour into sample containers as designated for analysis.

5.10
If samples will be analyzed for dissolved constituents (and the filtering needs to be conducted in the field), collect the samples in a 3-liter Teflon® and filter the sample directly into the container. If samples are filtered in the lab, collect a large enough volume of sample to allow for later filtration. Filter the samples into new, clean sample containers to eliminate the chance of cross contamination.

5.11
Decontaminate the bucket or beaker by rinsing with potable water, and rinsing with de-ionized water or glass-distilled water followed by a methanol rinse. Decontaminate field meters including the measuring tape, the 3-L Teflon®, and any other applicable equipment by rinsing with de-ionized water or glass-distilled water. For detailed information on cleaning refer to the Sample Equipment Cleaning SOP OP 04.

5.12
Collect field QC samples according to the sampling plan.

· Equipment Blank: Pour DI water into 3-L Teflon®, swirl around and pour into glass amber. Label bottle with a 1 minute offset.

· Field Replicate: Repeat steps five through ten for sample collection. Label bottle with a three minute offset.

· Matrix Spike: Pour off from 3-L Teflon sampler. Lab will add the spike solution. Label bottle with a nine minute offset.
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