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Table 1a

Sediment Screening Criteria and Laboratory Reporting Limits

Sediment, Surface-Water, and Pore-Water Sampling Plan

Vicinity of Moss Landing Power Plant, Moss Landing, California

Metals Screening Level (mg/kg) Source Habitat Laboratory RL (mg/kg)

Aluminum 25,000 / 58,000 LANL 2024 NEL / LEL Freshwater 5

Cobalt 50 USEPA 2018 R4 Freshwater 0.5

Copper 31 / 140 LANL 2024 NEL / LEL Freshwater 1

Lead 35 / 120 LANL 2024 NEL / LEL Freshwater 0.7

Lithium - - 20

Manganese 460 /  1,100 LANL 2024 NEL / LEL Freshwater 1

Nickel 22 /  48 LANL 2024 NEL / LEL Freshwater 1

PAHs Screening Level (mg/kg) Source Habitat Laboratory RL (mg/kg)
1-Methylnaphthalene 0.14 USEPA 2018 R4 Freshwater 0.01
2-Methylnaphthalene 0.076/ 0.76 LANL 2024 NEL / LEL Freshwater 0.01

Acenaphthene 0.076 /  0.76 LANL 2024 NEL / LEL Freshwater 0.01

Acenaphthylene 0.076 /  0.76 LANL 2024 NEL / LEL Freshwater 0.01

Anthracene 0.057 /  0.57 LANL 2024 NEL / LEL Freshwater 0.01

Benzo(a)anthracene 0.1 /  1 LANL 2024 NEL / LEL Freshwater 0.01

Benzo(a)pyrene 0.15 /  1.4 LANL 2024 NEL / LEL Freshwater 0.01

Benzo(b)fluoranthene 0.19 / 1.9 LANL 2024 NEL / LEL Freshwater 0.01

Benzo(g,h,i)perylene 0.17 /  1.7 LANL 2024 NEL / LEL Freshwater 0.01

Benzo(k)fluoranthene 0.24 /  2.4 LANL 2024 NEL / LEL Freshwater 0.01

Chrysene 0.16 /  1.2 LANL 2024 NEL / LEL Freshwater 0.01

Dibenz(a,h)anthracene 0.033 /  0.33 LANL 2024 NEL / LEL Freshwater 0.01

Fluoranthene 0.42 /  2.2 LANL 2024 NEL / LEL Freshwater 0.01

Fluorene 0.077 /  0.53 LANL 2024 NEL / LEL Freshwater 0.01

Indeno(1,2,3-cd)pyrene 0.2 /  2 LANL 2024 NEL / LEL Freshwater 0.01

Naphthalene 0.17 /  0.56 LANL 2024 NEL / LEL Freshwater 0.01

Phenanthrene 0.2 /  1.1 LANL 2024 NEL / LEL Freshwater 0.01

Pyrene 0.19 /  1.5 LANL 2024 NEL / LEL Freshwater 0.01

Dioxins and Furans Screening Level (pg/) Source Habitat Laboratory RL (pg/g)

2,3,7,8-TCDD 0.85 / 8.5 LANL 2024 NEL / LEL Freshwater 0.5

1,2,3,7,8-PeCDD - - - 2.5

1,2,3,4,7,8-HxCDD - - - 2.5

1,2,3,6,7,8-HxCDD - - - 2.5

1,2,3,7,8,9-HxCDD - - - 2.5

1,2,3,4,6,7,8-HpCDD - - - 2.5

OCDD - - - 5

2,3,7,8-TCDF - - - 0.5

1,2,3,7,8-PeCDF - - - 2.5

2,3,4,7,8-PeCDF - - - 2.5

1,2,3,4,7,8-HxCDF - - - 2.5

1,2,3,6,7,8-HxCDF - - - 2.5

2,3,4,6,7,8-HxCDF - - - 2.5

1,2,3,7,8,9-HxCDF - - - 2.5

1,2,3,4,6,7,8-HpCDF - - - 2.5

1,2,3,4,7,8,9-HpCDF - - - 2.5

OCDF - - - 5

Note: 

- = no screening level available

* = reporting limits may vary depending on matrix interference and dilution
1 = Metals analyzed using USEPA Method 6010B
2 = PAHs analyzed using USEPA Method 8270SIM
3 = Dioxins and furans analyzed using USEPA Method 1613

LANL = Los Alamos National Laboratory

LEL = Low effect level

mg/kg = milligrams per kilogram

NEL = No effect level

pg/g = picograms per gram

Los Alamos National Laboratory ECORISK Database, Release 4.4, November 2024. 

USEPA 2018 R4 = United States Environmental Protection Agency, Regional Ecological Risk Assessment (ERA) Supplemental Guidance , March 2018. 

Screening Level Basis
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Table 1b

Water Screening Criteria and Laboratory Reporting Limits

Sediment, Surface-Water, and Pore-Water Sampling Plan

Vicinity of Moss Landing Power Plant, Moss Landing, California

Metals1 Screening Level (µg/L) Source Habitat Laboratory RL (µg/L)

Aluminum 1,500 USEPA 2018 R4 Saltwater 50
Cobalt 3 / 30 LANL 2024 NEL / LEL Freshwater 1
Copper 3.1 / 4.8 CTR SW CCC / CMC Saltwater 2
Lead 8.1 / 210 CTR SW CCC / CMC Saltwater 5
Lithium 440 / 910 USEPA 2018 R4 CCC / CMC Freshwater 10
Manganese 100 USEPA 2018 R4 CCC Saltwater 10
Nickel 8.2 / 74 CTR SW CCC / CMC Saltwater 5

PAHs2 Screening Level (µg/L) Source Habitat Laboratory RL (µg/L)

1-Methylnaphthalene 52 / 157 USEPA 2018 R4 CCC / CMC Saltwater 0.50
2-Methylnaphthalene 30 SFB RWQCB ESLs Saltwater 0.50

Acenaphthene 15 SFB RWQCB ESLs Saltwater 0.50

Acenaphthylene 15 SFB RWQCB ESLs Saltwater 0.50

Anthracene 15 SFB RWQCB ESLs Saltwater 0.50

Benzo(a)anthracene 15 SFB RWQCB ESLs Saltwater 0.50

Benzo(a)pyrene 15 SFB RWQCB ESLs Saltwater 0.50

Benzo(b)fluoranthene 15 SFB RWQCB ESLs Saltwater 0.50

Benzo(g,h,i)perylene 15 SFB RWQCB ESLs Saltwater 0.50

Benzo(k)fluoranthene 15 SFB RWQCB ESLs Saltwater 0.50

Chrysene 15 SFB RWQCB ESLs Saltwater 0.50

Dibenz(a,h)anthracene 15 SFB RWQCB ESLs Saltwater 0.50

Fluoranthene 8 SFB RWQCB ESLs Saltwater 0.50

Fluorene 15 SFB RWQCB ESLs Saltwater 0.50

Indeno(1,2,3-cd)pyrene 15 SFB RWQCB ESLs Saltwater 0.50

Naphthalene 15 SFB RWQCB ESLs Saltwater 0.50

Phenanthrene 4.6 / 7.7 USEPA 2018 R4 CCC / CMC Saltwater 0.50

Pyrene 15 SFB RWQCB ESLs Saltwater 0.50

Dioxins and Furans3 Screening Level (pg/L) Source Habitat Laboratory RL (pg/L)

2,3,7,8-TCDD 2 / 20 LANL 2024 NEL / LEL Freshwater 5

1,2,3,7,8-PeCDD - - - 25

1,2,3,4,7,8-HxCDD - - - 25

1,2,3,6,7,8-HxCDD - - - 25

1,2,3,7,8,9-HxCDD - - - 25

1,2,3,4,6,7,8-HpCDD - - - 25

OCDD - - - 50

2,3,7,8-TCDF - - - 5

1,2,3,7,8-PeCDF - - - 25

2,3,4,7,8-PeCDF - - - 25

1,2,3,4,7,8-HxCDF - - - 25

1,2,3,6,7,8-HxCDF - - - 25

2,3,4,6,7,8-HxCDF - - - 25

1,2,3,7,8,9-HxCDF - - - 25

1,2,3,4,6,7,8-HpCDF - - - 25

1,2,3,4,7,8,9-HpCDF - - - 25

OCDF - - - 50

Note: 

µg/L = micrograms per liter

- = no screening level available for marine or freshwater habitat

* = reporting limits may vary depending on matrix interference and dilution
1 = Metals analyzed using USEPA Method 6010B/6020
2 = PAHs analyzed using USEPA Method 8270SIM
3 = Dioxins and furans analyzed using USEPA Method 1613

CTR SW CMC =  California Toxics Rule Surface Water Criterion maximum concentration

CTR SW CCC =  California Toxics Rule Surface Water Criterion continuous concentration

PAHs = polycyclic aromatic hydrocarbons

pg/L = picograms per liter

RL = reporting limit

Screening Level Basis

SFBRWQCB ESLs = San Francisco Bay Regional Water Quality Control Board Environmental Screening Levels for aquatic habitat ecotoxicity, July 2025.

USEPA 2018 R4 = United States Environmental Protection Agency, Regional Ecological Risk Assessment (ERA) Supplemental Guidance , March 2018. 
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Standard Operating Procedure 105-23-00  

Packaging and Shipping of Samples 

This Standard Operating Procedure (SOP) describes procedures that shall be used to package and ship all 
non-hazardous samples. These procedures are the recommended handling procedures for all sample 
shipments to minimize the loss of samples associated with breakage and/or being received above the 
method-required temperature. These requirements are mandatory for all samples being transported by 
project personnel. Project personnel include all employees as well as personnel directly employed by 
the analytical subcontractor. Third-party courier services, regardless of whether contracted internally or 
by the analytical laboratory, are always considered non-project personnel. Strict adherence to these 
procedures shall help ensure sample integrity even if delivery is delayed. 

1. Materials and Equipment  

The following is a list of materials and/or equipment necessary to carry out the procedures contained in 
this SOP: 

• Duct tape  

• Clear packing tape  

• Custody seals  

• Ziploc (or equivalent) storage bags, various sizes  

• Packing material (Styrofoam, bubble wrap, etc.)  

• Mailing labels (in addition to any shipping papers)  

• A site-specific Health and Safety Plan  

2. Procedures 

The following procedures shall be adhered to for packaging and shipping of all non-hazardous samples. 

2.1 Coolers 

Coolers are the most common package or containment device used to ship samples. Coolers are also 
used during sampling efforts to store and transport samples prior to shipping. It is very important that 
samples be placed in an iced cooler immediately after collection. The ice in the cooler used for shipping 
will last much longer if the sample containers placed into it have been pre-chilled. The following 
procedures shall be used when packing the cooler for shipment:  

• Drain free liquid from the cooler then secure the drain on the cooler with packing tape or duct tape 
to prevent accidental opening. 



Standard Operating Procedure 105-23-00: Packaging and Shipping of Samples 
 

Page 2 Terraphase Engineering Inc.  
 

• Place each individual sample (soil and/or ground water) in a sealable, reusable bag (Ziploc® or 
equivalent). Volatile organic analysis vials that are aliquots from the same sample can be placed in 
the same bag. It is recommended that the volatile organic analysis vials be wrapped with bubble 
wrap or paper towels to prevent excessive contact during shipping. 

• Place the samples into the cooler. Situate the sample containers so that they do not touch each 
other. This is very important for aqueous samples in glass containers as they are more prone to 
break.  

• Use plastic bubble wrap or Styrofoam peanuts as packing or filler material to prevent the samples 
from colliding and breaking during transportation. A thin layer of Styrofoam on the inside bottom of 
the cooler may help prevent breakage of the sample containers during transport. Avoid using 
shredded paper as packing material. If the paper becomes wet, it will no longer be useful to prevent 
samples from colliding. Only a minimum amount of packing material should be used as these 
materials insulate the samples and prevent them from being properly chilled. Plastic sample 
containers or cardboard can be placed between glass containers. Bags of ice may also be used as 
packaging material between samples. Sample containers should be snug and not easily moved 
within the cooler. 

• Fill the cooler with ice. Ice should be double bagged in Ziploc® bags. Forty to fifty percent of the 
cooler capacity should contain ice to keep the samples cold during transport. If a commercial carrier 
such as FedEx or UPS is shipping the samples, it is best to use more ice in case delivery is delayed. 
Less ice may be used if the samples will be delivered by hand. As a rule of thumb, an average cooler 
with a capacity of approximately 48 quarts will require two to three 8-pound bags of ice.  

• Place the chain-of-custody (COC) record in a Ziploc® bag and tape it to the underside of the lid of 
the cooler. If samples are packed in multiple coolers, the number of coolers should be marked on 
the COC record and a photocopy of the COC shall be placed in each cooler.  

• Tape the cooler shut to prevent accidental opening or potential leakage with appropriate tape (i.e., 
fiber-reinforced packing tape, duct tape, or clear packing tape). Tape shall be placed around the 
entire perimeter of the lid/cooler seam to seal the cooler and then around the body of cooler in two 
or three places to secure the lid from accidentally opening. Do not tape down or otherwise restrict 
access to the cooler handles. Coolers used for shipping shall not have any broken or missing 
handles.  

• Custody seals shall then be placed on the cooler to document the integrity of the shipping 
container. A minimum of two custody seals shall be placed on each cooler in a manner that the 
cooler cannot be opened without breaking the seal. Each custody seal shall be signed and dated by 
the person packing the cooler, and the seals shall be covered by clear packing tape to prevent 
accidental loss or damage during shipping.  

• Affix a mailing label with the laboratory’s address on the cooler. Use an adhesive label pouch 
provided by the shipper secured with additional clear packing tape or apply clear packing tape over 
the address label to prevent accidental loss or damage during shipping. The label should be used in 
addition to any shipping papers required by carriers.  
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2.2 Boxes 

Some samples do not require temperature control and may be shipped in boxes. The boxes should be 
sturdy enough to withstand rough handling. No liquids shall ever be shipped by box. Materials suitable to 
be shipped by box include:  

• Air samples in Summa canisters, air-tight gas sampling bags, or other non-pressurized sample 
containers;  

• Bulk asbestos samples; and  

• Soil samples for geotechnical analyses. 

These materials may be securely packed in a suitable box. The box shall be sealed with packing tape and 
have address labels and custody seals affixed as described above. 

2.3 Documentation 

A copy of any applicable shipping papers shall be retained for future reference. Any pertinent shipping 
information should be recorded on the Daily Field Report or in the field notebook for the project with 
copies saved in the project folder on the appropriate Terraphase server. 
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Standard Operating Procedure 106-24-01 

Field Notebook 

This Standard Operating Procedure (SOP) describes how to record field notes when conducting field 
operations.    

1. Materials and Equipment 

The following is a list of materials and/or equipment necessary to carry out the procedures contained in 
this SOP: 

• If hand-written field notes will be maintained: 

− Field notebook or other field log pages  

− Binder (if necessary, to keep pages together) 

− Indelible ink pens 

− Watch 

− Ruler/scale 

− Camera (optional, if used to prepare photo log)  

• If electronic field notes will be maintained: 

− Tablet/iPad or phone, adequately charged 

− Ancillary power source (e.g., portable external battery pack or automobile) 

− Charging cable 

− Requisite applications for field notation 

2. Procedures 

Field notes will be maintained to document investigation-related activities. Pages should be numbered 
and/or dated. Sample collection forms, data loggers, and/or figures may also be used to record field 
information. Field forms may be kept electronically and filled out via tablet/iPad. Project-specific 
documentation needs will modify or expand this list. At a minimum, the information recorded will 
include the following: 

• Date, time, project name, project site name/address, time when field personnel arrive/depart the 
site, and meteorological conditions; 

• Names of personnel involved in field activities, visitors, and regulators, and time of arrival and 
departure for all parties; 

• Health and safety briefing; 
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• Sampling methods and equipment employed; 

• Testing procedures; 

• Sketches or maps depicting sample locations or relevant observations; 

• Depth intervals of samples; 

• Information on quality control/quality assurance samples (date, time, matrix, type of sample); 

• Photo logs with descriptions of photographs; 

• Sample identification; 

• Date and time of sample collection (can use separate sheet); 

• Source of sample (well, stream, domestic well, field, etc.); 

• Purged well information (type of equipment, purge volume, rate of purge, and decontamination 
procedures – may use location-specific record sheet); 

• Location of sample (a site sketch and/or written description of where sample was obtained and/or 
GPS coordinates to permit relocation); 

• Required analysis and laboratory quality assurance/quality control requirements per U.S. 
Environmental Protection Agency (recorded on chain of custody); 

• Chemical preservation used (nitric acid, sulfuric acid, sodium hydroxide, etc.) – recorded on chain of 
custody; 

• Field instrument calibration data, including date of calibration, standards used and their source (lot 
number and expiration date), results of calibration and any corrective actions required; 

• Field instrument readings (e.g., photoionization detector readings and water quality parameters); 

• Field observations (minor and significant) to include: 

− Sample conditions (color, odor, turbidity, oil, sheen) or 

− Site conditions (stressed vegetation, exposure of buried wastes, erosion problems, etc.); 

• Sample shipment date, time, and destination, and whether legal seals were attached to transport 
container(s) – recorded on chain of custody;  

• Comments noting any observations or events that occurred that would be relevant to the site or the 
use of collected data (e.g., weather changes or the effect it had on sampling, conversations with 
third parties, instrument calibration, equipment problems, etc.); and 

• Delays or other problems with contractors, such as broken equipment and the amount of down time 
that resulted.   

At the request of the client or regulatory agency, a signature line may be added to the end of the 
electronic field logs to upload the final version to the applicable server at the end of each workday. 

3. Additional Documentation  

Separate sample collection forms, figures, or other documents that are not part of the field notebook or 
electronic field notes shall be referenced in the field notes.  
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4. Field Notebook Management  

Prior to field work, confirm with the project manager whether field notes need to be uploaded to the 
project-folder or other designated location and, if applicable, verify upload frequency. Upon completion 
of field work, the staff will confirm: 

• All field notes were uploaded.  

• If digital field notes are used, both the Word and PDF files of the field report are uploaded.  

• All source photograph files for the photographic log are uploaded. 

5. Special Notes 

When an error is made on a handwritten log, a single line crossing through the error shall be made in 
ink, and the correction initialed and dated. 

When an error is made on electronic notes, the error will be corrected immediately before the 
electronic notes are uploaded to the applicable server. Once uploaded to the server, the electronic field 
note program maintains detailed server transaction logs. If an error is discovered after the electronic 
notes have been uploaded, the date and time of that correction will be recorded. All original data and 
future changes are saved and can be traced back to the time and date the edits were made. Upon 
request, these transaction logs will be made available to clients and regulatory agencies. 
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• Any preservatives added to the containers for each analytical method will be indicated by recording
the acronym or number in the box labeled “Preservatives” that corresponds to the preservative
added. The preservatives and corresponding identifiers are listed on the COC record.

• The date and time (military) of sample collection will be recorded in the box labeled “Sampling
Date/Time.” It is very important to note the exact time each sample was collected.

• The requested analytical methods will be recorded in the table provided under the box labeled
“Analyses.” The analytical method should always be referenced. Generalized descriptions such as
“Metals” are not acceptable unless they reference a specific list (i.e., RCRA metals, California Code of
Regulations Title 22 metals, Priority Pollutant List metals, etc.).1 Also, note whether a water sample
will need to be analyzed for filtered metals, total metals, or both. Additional requests can be made
for analytes, such as with silica gel cleanup for total petroleum hydrocarbons in the comments box
or in the analyte line or both.

• A check mark or an “X” will be made under each analyte for which a particular sample will be
analyzed. Drawing a line down the column or using quotes is not acceptable.

• Information relating to the collected sample(s) can be recorded in the box labeled “Comments.”
These comments may indicate special handling or analytical instructions for the laboratory (e.g.,
compositing instructions, confirming flammable liquid, hold, etc.) or may be used to indicate the
location of sample collection.

• Additional information required on the COC record includes the person the analytical reports should
be sent to, client name, site name/location, project description, project number and phase, names
of all samplers involved in sample collection, where the samples are to be delivered, method of
delivery, and air bill number (if applicable).

2.2 Transfer of Custody 

The COC record must document transfer of custody each time the sample(s) change(s) hands. The 
National Enforcement Investigations Center of the United States Environmental Protection Agency 
defines custody as: 

• The sample is within the direct possession or control (i.e., within the view) of an individual
designated to have sample handling responsibilities;

• The sample was placed in a designated secure area to prevent tampering; or

• The sample is maintained in a manner that ensures that integrity of the samples is not compromised
when placed in an unsecure area.

1  Resource Recovery and Conservation Act, 42 U.S.C. § 6924(d)(d)(B), 
https://www.govinfo.gov/content/pkg/USCODE-2011-title42/html/USCODE-2011-title42-chap82.htm 
 “Characteristic of Toxicity,” 22 CCR 66261.24(2)(A), 
https://govt.westlaw.com/calregs/title22/div4.5/ch11/art3/§66261.24 
 “Priority Pollutant List,” 40 CFR Part 423, Appendix A, https://www.epa.gov/sites/default/files/2015-
09/documents/priority-pollutant-list-epa.pdf 

https://www.govinfo.gov/content/pkg/USCODE-2011-title42/html/USCODE-2011-title42-chap82.htm
https://govt.westlaw.com/calregs/Document/I8430AAA95B6111EC9451000D3A7C4BC3?viewType=FullText&originationContext=documenttoc&transitionType=CategoryPageItem&contextData=(sc.Default)
https://www.epa.gov/sites/default/files/2015-09/documents/priority-pollutant-list-epa.pdf
https://www.epa.gov/sites/default/files/2015-09/documents/priority-pollutant-list-epa.pdf
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When transferring custody of samples, the person in custody (e.g., the sampler) must sign the box 
labeled “Relinquished By” and fill in the date and (military) time the custody of the samples was 
relinquished. The person accepting custody of the samples must then sign the box labeled “Received By” 
box and seal the COC inside the cooler. Most couriers have a policy against signing for custody of 
samples. 

The pink or yellow copy (bottom) of the COC will be retained by the sampler before the samples are 
shipped and the remaining copies (white and yellow if there is a pink bottom sheet) of the COC are 
delivered to the laboratory. The pink copy will then be immediately put in the project folder. The white 
copy will be returned by the laboratory with the final report. If there are no carbon copies, a photograph 
or scan of the COC should be taken prior to shipment. 

2.3 Special Notes 

If samples are shipped via commercial courier on a Friday, the air bill needs to be checked for Saturday 
delivery, assuming that the laboratory is prepared to accept shipments on a Saturday and is notified of 
the shipment. 

Check with the courier for specific shipping, labeling, and packaging requirements for samples known 
to contain flammable or hazardous materials. Proper training is required for persons who prepare or 
offer flammable or hazardous materials for shipment. Consult the most current edition of 49 CFR Parts 
100-185.2

3. Reference

U.S. Environmental Protection Agency. 2005. “EPA QA Field Activities Procedure.” IT/IM Directive Procedure. 
Directive No.: CIO 2105-P-02.0. July 7. https://www.epa.gov/system/files/documents/2022-
09/epa_qa_field_activities_procedure.pdf. 

2 “Hazardous Materials and Oil Transportation,” 49 CFR Parts 100-185, https://www.ecfr.gov/current/title-
49/subtitle-B/chapter-I. 

https://www.epa.gov/system/files/documents/2022-09/epa_qa_field_activities_procedure.pdf
https://www.epa.gov/system/files/documents/2022-09/epa_qa_field_activities_procedure.pdf
https://www.ecfr.gov/current/title-49/subtitle-B/chapter-I
https://www.ecfr.gov/current/title-49/subtitle-B/chapter-I
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Standard Operating Procedure 109-24-00 

Sampling Equipment Decontamination 

1. Performance Objective 

This Standard Operating Procedure (SOP) presents general guidelines established by Terraphase for 
decontamination of sampling equipment during multi-media environmental field investigations. This 
document outlines the procedure for field cleaning sampling equipment for reuse and return to the 
equipment rental center. 

A highly effective decontamination process achieves the following goals: 

• Prevention of cross-contamination of sampling locations 

• Ensures collection of representative samples, proper equipment handling and operation, and 
accuracy and precision of field measurements 

• Reduces potential exposures hazards for field personnel 

• Prevents transmission of contaminants to uncontaminated areas 

2. Selection of Decontamination Protocols 

Selection of a suitable and effective decontamination program depends on numerous factors, not 
limited to: 

• Existing federal or state regulatory agency guidelines: These guidelines tend to update when new 
information or data is discovered, thereby requiring review of the most recent regulations prior to a 
field event. Additional care must be given when dealing with emerging contaminants. For example, 
United States Environmental Protection Agency (EPA) operating procedure, “Field Equipment 
Cleaning and Decontamination,” notes, “Equipment utilized for PFAS sampling will not be cleaned in 
the field.” (2020).  

• Chemicals of concern: The contaminants attributes will be crucial in determining its partitioning 
behavior, and thereby its fate and transport. These characteristics are vital to draw up a 
decontamination protocol. 

• Sampling equipment: The sampling equipment and its features like size, material, among others are 
vital to draw up the decontamination plan. 

• Management of investigation derived waste: Field investigation derive waste, which are mostly of 
hazardous nature. The wastes generated through the decontamination process must be safely 
disposed. 

• Miscellaneous factors: Financial, logistical, and other constraints. 
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• Health and safety considerations: Health and safety considerations take precedence over all other 
factors. The first objective of any field investigative process, like decontamination, must reduce the 
potential of exposure or contact with contaminants. 

Although this SOP provides guidelines for decontamination of field sampling equipment associated with 
typical sampling activities, certain projects may require more specific sampling and decontamination 
procedures, including site-, state-, or regulatory program-specific guidelines, requirements, or 
procedures. Specific requirements for these types of projects and activities will be reviewed by the client 
manager (CM) and/or project manager (PM) and any additional requirements will be defined in a 
project-specific work plan, sampling plan, and/or SOPs. It should be emphasized that these guidelines 
are not meant to be project-specific work plans, but rather a general reference for developing project-
specific requirements. 

This SOP does not supersede Terraphase Health and Safety procedures or a site-specific health and 
safety plan (HASP) requirements; in the event of conflict between this SOP and the site-specific HASP, 
the procedures outlined in the HASP shall prevail. All Terraphase employees shall follow the guidelines, 
rules, and procedures contained in the site-specific HASP followed by procedures recommended in this 
SOP.   

3. Regulatory Standards for Field Equipment Decontamination 

Consult ASTM D5088-20: Standard Practice for Decontamination of Field Equipment Used at Waste Sites 
(ASTM International 2020) and EPA’s “Field Equipment Cleaning and Decontamination,” in Field 
Branches Quality System and Technical Procedures (2020) for more information. 

4. Decontamination Methods 

The decontamination procedures applicable of field equipment can be broadly classified into the 
following two techniques: 

• Physical: Involves application of processes like flushing or abrasive forces to physically remove the 
contaminants that may have adhered to the equipment. 

• Chemical: Involves complex chemical reactions to deactivate the contaminants by neutralization, 
disinfection, or sterilization. 

4.1 Physical Techniques 

The physical techniques for field equipment decontamination include abrasive and non-abrasive 
methods. 

4.1.1 Abrasive Methods 

Abrasive decontamination methods work on the frictional force generated from rubbing an abrasive 
material, over the equipment surface, to wear away the top layer of the surface containing the 
contaminants. Common abrasive methods include: 
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• Mechanical: This is the most used method for field equipment decontamination. Metal or nylon 
brushes are typically used, with simultaneous rinsing in control water or detergent solutions. The 
type, amount, and degree of adherence will dictate the hardness of the brush and the time of 
brushing. 

• Air or wet blasting: Blasting equipment is used to force compressed air or suspended fine-abrasive 
water mixtures over the equipment surface to wear out the contaminated zone. 

4.1.2 Non-Abrasive Methods 

Non-abrasive decontamination methods involve removal of the contaminant from the equipment 
surface with minimal or no wear. Common non-abrasive methods include: 

• Low-pressure water wash: A container filled with water and attached to a nozzle or a hose sprays 
water over the equipment, and it is highly beneficial to reach inaccessible zones.  

• High-pressure water wash: A high-pressure pump with a controlled directional nozzle and a high-
pressure hose sprays water over the equipment. The flow rates are usually 20 to 140 liters per 
minute. 

• Ultra-high-pressure water: Use of ultra-high-pressure water jets to remove the most stubborn and 
tightly adhered contaminants. The water velocity is usually 500 to 900 meter per second. 

4.2 Chemical Techniques 

Chemical techniques involve reaction between the contaminants present over the equipment surface 
and a solution. In these methods the solution does not react with the equipment material, thereby 
preserving its integrity. A few common methods are: 

• Rinsing: The contaminated equipment is usually rinsed in a bucket or a drum, enough to submerge 
the entire equipment or the critical contaminated zones for a few seconds. Rinsing involves 
contaminant removal by reaction, solubilization, and other processes with water, desorbing agents, 
and detergent solutions. The rinsing method is almost always combined with brushing (mechanical 
abrasion) to achieve high removal efficiencies.  

• Damp cloth removal: In some rare instances, when sensitive or non-waterproof equipment are 
used, a damp cloth (water or detergent solutions) will be necessary. Damp clothes may also be 
utilized to wipe off air-borne contaminants. 

• Disinfection/sterilization: While highly effective, this method requires a laboratory environment. 
On field applications, these methods can be impractical. 

5. Decontamination Set-up and Preliminary Inspections 

A decontamination station is set up, preferably downwind, a few feet away from the sampling location. 
A plastic sheet is laid over the ground to contain any spillage of the decontamination solutions. Multiple 
buckets filled with specific solutions representing different steps involved are lined up a few feet away 
from each other. This decontamination train is the most commonly adopted method, involving 
application of chemical rinsing across different solutions and simultaneous brushing.  
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Equipment and supplies required for this typical decontamination procedure include: 

• Personal protective equipment (e.g., high-visibility jackets, pants, hardhats, gloves, and other 
applicable personal protective gear) 

• Long- and short-handle brushes (sometimes other small brushes can be helpful to reach different 
surfaces with compact spaces; brushes should be made of inert materials like nylon). 

• Paper towels 

• Plastic or galvanized tubs or buckets, preferably 5-gallon buckets for ease of handling. 

• Spray bottles 

• Deionized/distilled water 

• Non-phosphate detergents (e.g., Alconox® or Liquinox®; note that Liquinox® reportedly contains 
trace amounts of 1,4-dioxane. If sampling for 1,4-dioxane, it is recommended to not use Liquinox ® 
for decontamination purposes).1,2 

• Desorbing agents (inorganic or organic; confirm with PM if required for the sampling event) 

• Trash bags (to dispose decontamination and other investigation-derived wastes) 

• Drums or containers (preferably Department of Transportation-approved 55-gallon drums for 
disposing hazardous wastes) 

5.1 Preliminary Inspections 

Preliminary inspections of equipment and supplies should always be conducted. Any signs of 
contamination (visual or odor) must be noted and conveyed to the project manager. To trace and 
remove the artificially induced sources of contamination, rinsate blanks may be collected. Rinsate 
blanks are blank samples consisting of analyte-free media used to rinse the equipment prior to 
sampling. Rinsate blanks confirm effective decontamination was conducted prior to the sampling event 
or indicate sampling equipment must be further decontaminated or changed.  

5.2 Drilling Equipment Inspections 

The drill rig and other drilling equipment must be clean and contaminant free to minimize the potential 
for cross contamination. Associated drilling and decontamination equipment, well construction 
materials, and equipment handling procedures should meet these minimum specified criteria (EPA 
2020): 

• All downhole augering, drilling, and sampling equipment should be sandblasted before use if 
painted, and/or there is a buildup of rust, hard or caked matter, etc., that cannot be removed by 
steam cleaning (detergent and high-pressure hot water) or wire brushing. Sandblasting should be 
performed prior to arrival on site or well away from the decontamination pad and areas to be 
sampled. 

 
1 https://www.alconox.com/product/alconox/ and https://www.alconox.com/product/liquinox/, respectively 
2 https://technotes.alconox.com/detergents/alconox/14-dioxane/  

https://www.alconox.com/product/alconox/
https://www.alconox.com/product/liquinox/
https://technotes.alconox.com/detergents/alconox/14-dioxane/


Standard Operating Procedure 109-24-00: Sampling Equipment Decontamination 
 

 Page 5 
 

• Any portion of the drilling equipment that is over a borehole (kelly bar or mast, backhoe buckets, 
drilling platform, hoist or chain pulldowns, spindles, cathead, etc.) should be steam cleaned 
(detergent and high-pressure hot water) and wire brushed (as needed) to remove all rust, soil, and 
other material which may have come from other sites before bringing the equipment to the next 
site. 

• Printing and/or writing on well casing, tremie tubing, etc., should be removed before use. Emery 
cloth or sandpaper can be used to remove the printing and/or writing. Most well material suppliers 
can provide materials without the printing and/or writing if specified when ordered. Items that 
cannot be cleaned are not acceptable and should be discarded. 

• The drill rig and equipment associated with the drilling and sampling activities should be inspected 
to ensure that all oils, greases, hydraulic fluids, etc., on the surface of the equipment have been 
removed, and all seals and gaskets are intact with no fluid leaks. 
Field staff overseeing drilling operations should confirm with the drilling contractor that these criteria are 
met prior to the field event. 

6. Decontamination of Equipment Not Contacting Samples 

The general procedure for equipment not in contact with the samples involves two steps: 

• Step 1: Clean with potable power washers or scrub with a brush using detergent solution. The 
detergent solution selected should be laboratory grade, phosphate-free solutions (or equivalent), 
which are used for environmental investigations. Alconox® (powdered) and Liquinox® (liquid) are 
two of the most prominent and easily accessible detergents used for decontamination of sampling 
equipment. 

• Step 2: Rinse and scrub using control water. A few examples of control water utilized for 
decontamination processes are distilled water, deionized water, and organic-free water. 

7. Decontamination of Equipment Contacting Samples3 

The general procedure for decontaminating equipment in contact with the samples involves four steps: 

• Step 1: Rinse and scrub with brush using detergent solution wash. 

• Step 2: Control water rinse. 

• Step 3 (optional): Desorbing agent wash. Desorbing agents assist in the physicochemical process of 
release and removal of the adsorbed substance from a surface. Inorganic desorbing agents involve 
acid rinses from a 10 percent reagent grade nitric acid wash. Other organic desorbing agents involve 
solvent rinses using isopropanol, hexane, acetone, and methanol. Special handling considerations 
must be taken when handling desorbing agent—exposure can be highly toxic.  

• Step 4: Final rinse and scrub with brush using control water. 

Equipment used for development of multiple wells must be decontaminated between wells.    

 
3 For decontamination of other equipment’s and specific sampling methods refer the EPA document. 



Standard Operating Procedure 109-24-00: Sampling Equipment Decontamination 
 

Page 6 Terraphase Engineering Inc.  
 

Pumps and tubing should be flushed using a minimum of 1 gallon of Alconox® solution followed by 1 
gallon of potable water. Some projects may require methanol (in much lower quantities) and distilled 
water instead of or in addition to the Alconox® solution and potable water.   

For pumps and tubing, a final rinse of the sampling equipment may be performed with the water being 
sampled. 

7.1 Well Sounders or Tapes 

Water level indicators or well sounders and tapes can be decontaminated using the following three-step 
procedure: 

• Step 1: Rinse and scrub with a brush using detergent solution. 

• Step 2 (optional): Rinse and scrub with a brush using desorbing agent(s). This step will be utilized 
when oil or other hydrocarbons are detected in the well. 

• Step 3: Rinse and scrub with a brush using control water. 

A damp cloth or damp paper towels rinsed or sprayed with these solutions over separation sections 
along the cloth or paper but following the same sequence can be utilized. This method allows quick, 
safe, and effective decontamination while the tape or the sounder is being recoiled. 

7.2 Downhole Drilling Equipment 

These steps outline a standard procedure for field cleaning of augers, drill stems, rods, tools, and 
associated equipment: 

• Step 1: Rinse and scrub thoroughly with a brush using detergent solution. Pressure washers can be 
used if the particulate and soil matter have strongly adhered to the equipment.  
The inside of hollow-stem augers, hand augers, drill rods, and other hollow equipment should be cleaned 
with vigorous brushing. 

• Step 2: Rinse and scrub thoroughly with a brush using control water. 

8. Decontamination-Derived Wastes 

The wastes generated through the field investigation process are called investigation-derived waste. The 
collection, handling and proposed disposal method must be specified in the approved sampling and 
analysis plan prior to the commencement of field activities. 

Disposal of decontamination-generated wastes generally involves using the following supplies: 

• Trash bags: Used to contain all used paper towels, gloves, and empty solvent containers. 

• Drums or containers: All hazardous wastes must be containerized. Spent solvents from 
decontamination procedures and purge water should be kept in a Department of Transportation-
approved-approved container. The containers can be left on site with permission of the site 
operator or program manager.  
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9. Quality Assurance/Quality Control 

Equipment blanks measure the effectiveness of the decontamination procedures (see SOP 209, “Field 
Quality Control Samples”). Equipment blank samples can be collected prior to start of the sampling 
event, or periodically, at the end of the sampling day after decontamination (preferable).  

Decontamination procedures may not be applicable to certain associated sampling equipment and 
locations. Associated sampling equipment may include groundwater field parameter flow through cells 
and other disposable equipment (filtration media, bailers, nitrile gloves). 

Document all field activities in the project field book or other note-taking system, including 
decontamination procedures.  

9.1 Handling Decontaminated Equipment 

Decontaminated equipment should be handled with gloves (preferable nitrile) to prevent possible cross-
contamination. If the equipment is not immediately reused, it should be moved upwind, away from the 
prior sampling location. Field personnel may also cover the equipment with dedicated plastic sheeting 
or stainless-steel bins, boxes, or other appropriately sized containers. 

9.2 Handling Practices of Decontamination Solutions 

Improper handling and storage of cleaning and decontamination supplies may compromise the integrity 
of the material. A description on handling and storage of decontamination solutions is provided below: 

• Detergent must be kept in clean plastic metal or glass containers and properly sealed. Detergents 
must be poured directly from the container during use. Powered detergents may be stored in a 
tightly sealed container or discarded if small packets are used. 

• Deionized and distilled water must be in clean glass or plastic containers. These waters can be 
applied with plastic squeeze bottles. 

• Organic-free water must be stored in clean glass or Teflon containers. Organic-free water may be 
applied with Teflon squeeze bottles or portable systems. 

10. References 

ASTM International. 2020. ASTM D5088-20, Standard Practice for Decontamination of Field Equipment Used at 
Waste Sites. May 7. https://www.astm.org/d5088-20.html. 

Nielsen Environmental Field School, Inc. n.d. https://www.envirofieldschool.com/.  

United States Environmental Protection Agency. 2020. “Field Equipment Cleaning and Decontamination.” Field 
Branches Quality System and Technical Procedures. Laboratory Services and Applied Science Division. 
LSASDPROC-205-R4. June 22. https://www.epa.gov/quality/field-equipment-cleaning-and-decontamination  

United States Environmental Protection Agency. 2023. “Management of Investigated Derived Waste.” Field 
Branches Quality System and Technical Procedures. Laboratory Services and Applied Science Division. 
LSASDPROC-202-R5. April 22. https://www.epa.gov/quality/management-investigation-derived-waste  

 

https://www.astm.org/d5088-20.html
https://www.envirofieldschool.com/
https://www.epa.gov/quality/field-equipment-cleaning-and-decontamination
https://www.epa.gov/quality/management-investigation-derived-waste
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Purpose 
 
The purpose of this operating procedure is to describe the methods and considerations to be used when 
obtaining a pore water sample from soil or sediment. 

 
Scope/Application 

 
This document describes procedures generic to all pore water sampling methods to be used by field 
personnel when collecting and handling samples in the field. On the occasion that Laboratory Services 
and Applied Science Division (LSASD) personnel determine that any of the procedures described in this 
section are inappropriate, inadequate or impractical and that another procedure must be used to obtain a 
pore water sample, the variant procedure will be documented in the field logbook, along with a 
description of the circumstances requiring its use. Mention of trade names or commercial products in 
this operating procedure does not constitute endorsement or recommendation for use. 
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1 General Information 
 

1.1 Documentation/Verification 
 

This procedure was prepared by persons deemed technically competent by LSASD management, 
based on their knowledge, skills and abilities and has been tested in practice and reviewed in print 
by a subject matter expert. The official copy of this procedure resides on the LSASD local area 
network (LAN). The Document Control Coordinator is responsible for ensuring the most recent 
version of the procedure is placed on the LAN and for maintaining records of review conducted 
prior to its issuance. 

 
1.2 General Precautions 

 
1.2.1 Safety 

 
Proper safety precautions must be observed when collecting pore water samples. Refer to the 
LSASD Safety, Health and Environmental Management Program Procedures and Policy Manual 
(most recent version) and any pertinent site-specific Health and Safety Plans (HASP) for 
guidelines on safety precautions. These guidelines, however, should only be used to complement 
the judgment of an experienced professional. When using this procedure, minimize exposure to 
potential health hazards through the use of protective clothing, eye wear and gloves. Address 
chemicals that pose specific toxicity or safety concerns and follow any other relevant requirements, 
as appropriate. 

 
1.2.2 Procedural Precautions 
The following precautions should be considered when collecting pore water samples: 

 
 Special care must be taken not to contaminate samples. This includes storing 

samples in a secure location to preclude conditions which could alter the properties 
of the sample. Samples shall be custody sealed during long-term storage or 
shipment. 

 
 Collected samples are in the custody of the sampler or sample custodian until the 

samples are relinquished to another party. 
 

 If samples are transported by the sampler, they will remain under his/her custody 
or be secured until they are relinquished. 

 
 Shipped samples shall conform to all U.S. Department of Transportation (DOT) 

rules of shipment found in Title 49 of the Code of Federal Regulations (49 CFR parts 
171 to 179), and/or International Air Transportation Association (IATA) hazardous 
materials shipping requirements found in the current edition of IATA’s Dangerous 
Goods Regulations. 

 
 Documentation of field sampling is done in a bound logbook. Chain-of-custody 

documents shall be filled out and remain with the samples until custody is 
relinquished. 
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 All shipping documents, such as bills of lading, will be retained by the project 
leader and stored in a secure place. 

 
1.2.3 Records 

 
Information generated or obtained by LSASD personnel will be organized and accounted 
for in accordance with LSASD records management procedures found in LSASD Operating 
Procedure for Control of Records, LSASDPROC-002 (most recent version). Field notes, 
recorded in a bound field logbook, will be generated, as well as chain-of-custody 
documentation, in accordance with LSASD Operating Procedure for Logbooks, 
LSASDPROC-010 (most recent version), and LSASD Operating Procedure for Sample and 
Evidence Management, LSASDPROC-005 (most recent version). 

 
2 Sampling Methodology 
 

2.1 General 
 

The pore water sampling techniques and equipment described in this procedure are designed to 
minimize effects on the chemical and physical integrity of the sample. If the procedures in this section 
are followed, a representative sample of the pore water should be obtained. 

 
2.2 Collection Considerations 

 
The physical location of the investigator when collecting a sample may dictate the equipment to be 
used. Wading is the preferred method for reaching the sampling location, particularly if the stream 
has a noticeable current (i.e., is not impounded). However, wading may disrupt bottom sediments 
causing biased results; therefore, the sampler should enter the area downstream of the sampling 
location and collect the sample facing upstream. If the stream is too deep to wade, the pore water 
sample may be collected from a platform such as a boat or by SCUBA diving. If sampling from a 
boat or in water deeper than the length of the sampler, extensions may be utilized. If SCUBA diving, 
all diving activity must be conducted in accordance with EPA’s Diving Safety Manual, current 
version. 

 
2.3 Summary of Procedure 

 
Pore water is collected using a pore water extracting device (Figure 1). The most common type 
used by LSASD is the PushPoint™ sampler (M.H.E. Products 2003), made out of stainless-steel 
tubing. The sampling end of the pore water device is inserted into the sediment to the desired 
depth, and pore water is extracted using a syringe or peristaltic pump. The device is suitable for 
use only in fine-grained material (no gravel or cobble). Other similar devices may be used 
providing that the integrity of the sample is maintained, and no ambient surface water is allowed 
in contact with the sample. 

 
2.4 Sampling Equipment 

 
A PushPoint™ or similar sampler typically consists of a pointed tubular stainless-steel tube with a 
screened zone at one end and a sampling port at the other. The pointed end with the screened zone 
consists of a series of very fine interlaced machined slots to allow pore water to enter the sampler. 
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A removable guard rod adds rigidity to the sampler during sediment insertion. The length of the 
screened zone will depend on the site-specific study design. Depending on the data quality 
objectives (DQO) of the study, filters may be placed over the screened zone if additional screening 
is needed. Pore water is collected through the opposite end of the device by connecting flexible 
tubing and using a syringe or peristaltic pump to extract the sample. Teflon® tubing is the preferred 
tubing to be used for collecting pore water samples. However, other tubing may be used, depending 
upon the DQOs for the specific application. 

 
There are many modifications that can be incorporated into the procedure to satisfy data quality 
objectives for a specific application. The procedures discussed in the following sections provide 
guidance on the basic operation of pore water sampling devices and issues to consider when 
collecting pore water. 

 
An alternative system is available in LSASD inventory for use in soft sediments in water deeper 
than wading depth. A well screen and short riser approximately ¾” in diameter are threaded to 
fasten to the bottom of a custom flange. Internal threads on the screen accept a tubing adapter. The 
accompanying rimmed flange has a coupling with both top and bottom threads. The well screen is 
screwed into the bottom of the flange and Teflon® tubing is attached to the tubing adapter threaded 
into the well screen. For deployment, the tubing is then inserted through a PVC pipe or well casing 
which is then screwed into the upper threads of the flange. The entire assembly can be deployed in 
water up to ten feet of depth from a well anchored boat. 

 
2.5 Pore Water Sampler Deployment Considerations 

 
It is critical in the collection of pore water to avoid surface water intrusion. Water will flow in a 
path of least resistance. If space is created around the sides of the sampling end of the pore water 
device during deployment, surface water may flow down the outside of the device to the screened 
area and into the intended sample. Therefore, the pore water device should be used with a sampling 
flange (Figure 2), especially when collecting pore water near the sediment-surface water interface. 
If pore water is collected from deep in sediments, a flange may not be necessary. When inserted 
though the flange, the body of the pore water device should form a watertight seal to eliminate 
surface water intrusion during sample collection. Flanges should include an outer vertical cutting 
ring to enhance sealing. Flange systems can be augmented by flexible plastic sheeting of appropriate 
material. The sheeting can be weighted to conform to a stream bottom by objects obtained from 
other areas of the stream away from the sampling location. Several of the flanges in LSASD 
inventory have a threaded nut and washer to facilitate sealing the flange to a polyethylene sheet. 

 
 

The flange can be made of any material that will not cross contaminate the intended sample. If both 
inorganic and organic analyses are required, the flange should be made of inert material such as 
stainless steel or Teflon®. The size of the flange depends on the volume of pore water to be 
collected. If large volumes of pore water are to be collected, use a large flange size. A useful 
estimate can be made for planning by taking the required water volume, tripling it to assume 33% 
porosity, and then calculating the dimensions of a cylinder of this volume, based upon the 
penetration depth of the sampler. The flange should cover at least this estimated volume. If it is not 
practical to use a large flange, then multiple devices may be deployed, and smaller volumes can be 
collected from several devices for a composite sample. If multiple devices are deployed, they should 
be spaced an appropriate distance apart so they will not interfere with one another. 
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In general, the volume of pore water that can be collected at a given location is limited. Collecting 
large volumes of pore water will ultimately result in the collection of water from the overlying water 
body. Often, minimum required volumes must be negotiated with the laboratory to limit the volumes 
withdrawn. 

 

Where significant differences in parameters such as pH or conductivity exist between the surface 
water and pore water, a check can be made at the end of sampling to assess whether surface water 
intrusion has occurred by measuring the pore water parameters at the beginning and conclusion of 
sampling. Fluorescent dye tracing can also be used for this purpose. 

 
 
2.6 Pore Water Collection 

 
The flange is first placed at the desired sampling point with the push-point removed to allow any 
water to escape from under the flange. The flange rim should be carefully worked into the soil or 
sediment until the flange is flush with the surface. The pore water device should then be inserted 
through the compression adapter on the flange and into the soil or sediment as carefully as possible 
(Figure 2). When the sampler is inserted to the desired depth, the compression adapter should be 
tightened. The push-point’s guard rod can then be withdrawn. Do not reinsert the guard rod into the 
sampler for any reason until the sampler has been cleaned (particles rolled between the two metal 
surfaces will lock the parts together and permanently damage the sampler.) 

 
When deploying the pore water device, care must be taken not to disturb the sampling area. If the 
sampler is wading, the sampler should lean out and insert the pore water device as far as possible 
away from where the sampler is standing to reduce potential effects of the sampler on the integrity of 
the pore water sample. Depth of penetration of the pore water device depends on the objectives of 
the specific investigation. 

 
After the pore water device has been successfully deployed, attach the sample tubing to the sampling 
port of the pore water device. Short pieces of Silastic® tubing can be used to splice Teflon® sample 
tubing to a push-point sampler, taking care to butt the tubing to the sampler at the center of the splice. 
Then attach the other end of the tubing to a sample withdrawing device, such as a syringe or a 
peristaltic pump (according to LSASD Operating Procedure for Pump Operation, LSASDPROC-
203). Before collecting a pore water sample, be sure to purge out all air and surface water from the 
pore water sampler and sample tubing with the appropriate amount of pore water. This step can be 
accomplished by calculating the volume of the sampler and attached tubing and pumping this volume 
plus an additional 10 percent of pore water through the sampler and tubing prior to collecting the 
sample. If utilizing a syringe for collection, a three-way valve with a side syringe must be utilized 
for the surface water purge in order not to cross contaminate the sampling syringe. 

 
2.6.1 Peristaltic Pump/Vacuum Jar Collection 

 
The peristaltic pump/vacuum jug can be used for sample collection of organic or inorganic samples 
because it allows for the sample to be collected without coming in contact with the pump head 
tubing, maintaining the integrity of the sample. This is accomplished by placing a Teflon® transfer 
cap assembly onto the neck of a pre-cleaned standard 1-liter amber glass container (Figure 3). 
Teflon® tubing (¼-inch O.D.) connects the container to both the pump and the sample source. The 
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pump creates a vacuum in the container, thereby drawing the sample into the container without it 
coming into contact with the pump head tubing. 

 
 

Because the sample is exposed to a vacuum and is agitated as it enters the vacuum jug, this method 
cannot be used for collection of samples for volatile organic compounds. An alternative method 
for collecting volatile organics involves filling the Teflon® tubing with sample by running the 
pump for a short period of time. Once the tubing is full of water, the tubing is removed from the 
pore water sampler and, then pinched off at the pump in order to maintain the vacuum while it is 
being disconnected from the pump head tubing. The water is then allowed to carefully drain, by 
gravity, into the sample vials. Alternatively, without disconnecting the tubing from the pump head, 
the contained sample can be pushed out of the tubing, into the sample vials, by reversing the 
peristaltic pump at very low speed. Great care must still be taken with this method in order not to 
agitate the sample during the transfer process or to transfer water that has been in contact with the 
Silastic® tubing into the vials. 

 
Because pore water is typically collected from an anaerobic environment, it is preferable, 
especially when collecting samples for nutrient analysis, to maintain the integrity of the sample by 
minimizing exposure to air. This can be accomplished by purging the sample container with an 
inert gas such as nitrogen or argon prior to sampling. In addition, if analyzing for nutrients or 
metals, the container can be pre-preserved in order to minimize exposure of the sample to ambient 
conditions. 

 
An alternative, when collecting samples for metals, nutrients, or other sample analyses not affected 
by Silastic® tubing and when exposure to air is not a concern, is to collect the sample directly from 
the discharge of the pump head tubing after an adequate purge has been demonstrated. When 
collecting samples in this manner, there are several considerations of which to be aware. The pump 
head tubing (Silastic®, etc.) must be changed after each sample and a rinsate blank must be 
collected from a representative piece of the pump head tubing (only one blank per investigation). 
Also, precautions must be taken to ensure that the end of the discharge tubing is not allowed to 
touch the ground or other surface to ensure the integrity of samples collected in this manner. 

 
2.6.2 Syringe 

 
An alternative to using the pump and vacuum container is to use a syringe as the mechanism to 
draw the pore water through the sampling device. The tubing from the sampling port of the pore 
water device can be directly attached to a syringe with a three-way valve and a side syringe and 
the pore water sample can be manually withdrawn. The valve is first switched to the side syringe, 
which is used for purging air and any ambient surface water in the system prior to sampling. The 
volume to be purged is determined by the length and diameter of the sampling device and attached 
tubing. Once the sampler has been purged, the valve is switched to the sampling syringe and the 
sample is drawn into the syringe. The syringe can be used as the final sample container or the pore 
water can be transferred to another container, depending on project objectives and analytical 
requirements. This is the best method to use if the sample is to be collected underwater by SCUBA 
diving. 

 
2.7 Quality Control 
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If possible, a control or background sample should be collected from a location not affected by the 
possible contaminants of concern and submitted with the other samples. In streams or other bodies 
of moving water, the control sample should be collected upstream of the sampled area. For 
impounded bodies of water, particularly small lakes or ponds, it may be difficult or inappropriate to 
obtain an unbiased control from the same body of water from which the samples are collected. In 
these cases, it may be appropriate to collect a background sample from a similar impoundment 
located near the sampled body of water if there is a reasonable certainty that the background 
location has not been impacted. Equipment blanks should be collected if equipment is field cleaned 
and reused on-site or, if necessary, to document that low- level contaminants were not introduced by 
pumps, bailers or other sampling equipment. 

 
2.8 Specific Sampling Equipment Quality Assurance Techniques 

 
All equipment used to collect pore water samples shall be cleaned as outlined in the LSASD 
Operating Procedure for Field Equipment Cleaning and Decontamination, LSASDPROC-205 (most 
recent version) or LSASD Operating Procedure for Field Equipment Cleaning and Decontamination 
at the FEC, LSASDPROC-206 (most recent version) and repaired, if necessary, before being stored 
at the conclusion of field studies. Cleaning procedures utilized in the field or field repairs shall be 
thoroughly documented in field records. 

 
3 Special Sampling Considerations 

 
3.1 Volatile Organic Compounds (VOC) 

 
Pore water samples for VOC analysis must be collected in 40 ml glass vials with Teflon® septa. The 
vial may be either preserved with concentrated hydrochloric acid or they may be unpreserved. 
Preserved samples have a two-week holding time, whereas, unpreserved samples have only a seven 
day holding time. During most sampling events, preserved vials are used due to their extended 
holding time. In some situations, however, it may be necessary to use unpreserved vials. For 
example, if the surface water sample contains a high concentration of dissolved calcium carbonate, 
there may be an effervescent reaction between the hydrochloric acid and the water, producing large 
numbers of fine bubbles. This will render the sample unacceptable. In this case, unpreserved vials 
should be used, and arrangements must be confirmed with the laboratory to ensure that they can 
accept the unpreserved vials and meet the shorter sample holding times. 

 
Samples for VOC analysis must be collected using either stainless steel or Teflon® equipment. 
Samples should be collected with as little agitation or disturbance as possible. The vial should be 
filled so that there is a meniscus at the top of the vial and absolutely no bubbles or headspace should 
be present in the vial after it is capped. After the cap is securely tightened, the vial should be inverted 
and tapped on the palm of one hand to see if any undetected bubbles are dislodged. If a bubble or 
bubbles are present, the vial should be refilled. Care should be taken not to flush any preservative 
out of the vial during topping off. If, after attempting to refill and cap the vial, bubbles are still 
present, a new vial should be obtained, and the sample should be re-collected. 

 
3.2 Dissolved Metals Sample Collection 

 
If a dissolved metals pore water sample is to be collected, an in-line filtration should be used. The 
use of disposable, high-capacity filter cartridges (barrel-type) or membrane filters in an in-line filter 
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apparatus is preferred. The high-capacity, barrel-type filter is preferred due to the higher surface 
area associated with this configuration. 

 
Potential differences could result from variations in filtration procedures used to process water 
samples for the determination of trace element concentrations. A number of factors associated with 
filtration can substantially alter "dissolved" trace element concentrations; these include filter pore 
size, filter type, filter diameter, filtration method, volume of sample processed, suspended sediment 
concentration, suspended sediment grain-size distribution, concentration of colloids and colloidally-
associated trace elements, and concentration of organic matter. Therefore, consistency is critical in 
the comparison of short-term and long-term results. Further guidance on filtration may be obtained 
from Section 4.7.3 of the LSASD Groundwater Sampling Procedure (LSASDPROC-301). 

 
3.3 Special Precautions for Pore Water Sampling 

 
• A clean pair of new, non-powdered, disposable latex gloves will be worn each time a different 

location is sampled, and the gloves should be donned prior to handling sampling equipment. The 
gloves should not come in contact with the media being sampled and should be changed any time 
during sample collection when their cleanliness is compromised. 

• All background or control samples shall be collected and placed in separate ice chests or shipping 
containers. Sample collection activities shall proceed progressively from the least suspected 
contaminated area to the most suspected contaminated area. Samples of waste or highly 
contaminated media must not be placed in the same ice chest as environmental (i.e., containing 
low contaminant levels) or background samples. 

• If possible, one member of the field sampling team should take all the notes and photographs, fill 
out tags, etc., while the other members collect the samples. 

• Samplers must use new, verified, certified clean disposable equipment, or pre-cleaned non- 
disposable equipment. Non-disposable equipment should be pre-cleaned according to procedures 
contained in LSASD Operating Procedure for Field Equipment Cleaning and Decontamination 
(LSASDPROC-205), for collection of samples for trace metals or organic compound analyses. 

 
3.4 Sample Handling and Preservation Requirements 

 
• Pore water will typically be collected using a peristaltic pump and placed directly into sampling 

containers. In some cases, a syringe may be used to collect the pore water and then either left in 
the syringe as the sample container or transferred into an appropriate container. 

• During sample collection, if transferring the sample from a collection device, make sure that the 
device does not come in contact with the sample containers. 

• Place the sample into appropriate, labeled containers. Samples collected for VOC analysis must 
not have any headspace (see Section 3.1). 

• All samples requiring preservation must be preserved as soon as practically possible, soon after 
sample collection. If pre-preserved VOA vials are used, these will be preserved with concentrated 
hydrochloric acid prior to departure for the field investigation. For all other chemical preservatives, 
LSASD will use the appropriate chemical preservative generally stored in an individual single-use 
vial as described in the LSASD Operating Procedure for Field Sampling Quality Control 
(LSASDPROC-011). The adequacy of sample preservation will be checked after the addition of 
the preservative for all samples, except for the samples collected for VOC analysis. If it is 
determined that a sample is not acceptably preserved, additional preservative should be added to 
achieve adequate preservation. Preservation requirements for surface water samples are found in 
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the USEPA Laboratory Services Branch Laboratory Operations and Quality Assurance Manual 
(LOQAM). 
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