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October 25, 2021 

Tamara Welty 
Washington State Department of Ecology 
PO Box 330316 
Shoreline, Washington 98133 

RE: WORK PLAN FOR SUBSURFACE INVESTIGATION 
811 SOUTH MASSACHUSETTS STREET 
SEATTLE, WASHINGTON 
FARALLON PN:  2032-026  

Dear Tamara Welty: 

Farallon Consulting L.L.C. (Farallon) has prepared this work plan on behalf of Lift Real Estate 
Partners, LLC (Lift Partners) to conduct a subsurface investigation at the property at 811 South 
Massachusetts Street in Seattle, Washington (herein referred to as the Site). The subsurface 
investigation is being conducted as part of due diligence activities to support potential acquisition 
of the Site by Lift Partners. 

A historical release of petroleum products from former underground storage tanks (USTs) at the 
Site resulted in petroleum impacts to soil and groundwater, which was remediated to the 
satisfaction of the Washington State Department of Ecology (Ecology) under Ecology’s Voluntary 
Cleanup Program and under management conditions outlined in a restrictive covenant, which was 
later superseded by an environmental covenant in 2010. Petroleum hydrocarbons were left in place 
proximate to former USTs at the Site at concentrations less than current Washington State Model 
Toxics Control Act Cleanup Regulation Direct Contact cleanup levels. This work plan was 
prepared to notify Ecology of planned disturbances to soil and groundwater during the subsurface 
investigation in accordance with the requirements of the environmental covenant. 

The scope of work and methodology for the subsurface investigation are described below.  

SCOPE OF WORK AND METHODOLOGY 

Farallon proposes to advance 10 borings at the Site and complete 4 of the borings as groundwater 
monitoring wells as shown on Figure 1. Borings and monitoring wells will be advanced and 
sampled to evaluate subsurface conditions at the Site. 

HEALTH AND SAFETY PLAN 
Per Section 820 of Chapter 173-340 of the Washington Administrative Code (WAC 173-340-820), 
a Health and Safety Plan will be prepared to comply with the requirements of the Occupational 
Safety and Health Act of 1970 and the Washington Industrial Safety and Health Act (Chapter 
49.17 of the Revised Code of Washington). All Farallon employees and subcontractors who will 
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be conducting subsurface work will have completed the Occupational Safety and Health Act of 
1970 40-hour Hazardous Waste Operations and Emergency Response training.  

UNDERGROUND UTILITY CLEARANCE 
Prior to commencement of drilling, Farallon will use one-call and private utility location services 
to confirm the locations of subsurface utilities in accordance with Farallon Standard Operating 
Procedure GN-02 (Attachment A). Borings will also be cleared to a depth of up to 5 feet below 
ground surface using a vacuum excavator to confirm that no utilities are present. 

SHALLOW BORINGS AND MONITORING WELL INSTALLATION 
Farallon and a Washington State-licensed drilling contractor will advance up to 10 direct-push 
borings at the Site using a direct-push drill rig to depths of approximately 15 feet below ground 
surface or refusal. The preliminary locations of shallow borings are shown on Figure 1. 

Soil samples will be collected continuously during advancement of the borings. A Farallon 
Geologist will observe subsurface conditions and retain soil samples from selected intervals based 
on field indications of potential contamination for submittal to an analytical laboratory. Soil 
samples will be collected in accordance with Farallon Standard Operating Procedure SL-01, 
provided in Attachment A.  

Upon reaching total depth, four of the boring locations will be completed as permanent 
groundwater monitoring wells. Groundwater monitoring wells will be installed to depths of 
approximately 15 feet below ground surface using a combination direct-push and hollow-stem 
auger drill rig in accordance with Farallon Standard Operating Procedure GW-01 (Attachment A) 
and WAC 173-160, Minimum Standards for Construction and Maintenance of Wells. Each 
monitoring well will be completed with prepacked polyvinyl chloride well casing and 
approximately 10 feet of slotted screen placed to intersect the surface of the first-encountered 
groundwater-bearing zone. A bentonite seal will be installed above the filter pack and the boring 
will be backfilled to ground surface with a concrete mix. Each monitoring well will be completed 
with a watertight locking cap and flush-mounted traffic-rated well monument. Following 
installation, the new and existing monitoring wells at the Site will be developed by the drilling 
contractor using surging and purging techniques until water purged from each well appears clear 
in accordance with Farallon Standard Operating Procedure GW-02, provided in Attachment A. 

GROUNDWATER MONITORING EVENT 
As part of the subsurface investigation, Farallon will conduct a groundwater monitoring event at 
the new and existing monitoring wells at the Site. The groundwater monitoring event will include 
measuring depth to water in each well and collection of groundwater samples from the monitoring 
wells.  

Farallon field personnel will remove the locking well cap from each monitoring well and allow 
groundwater levels to equilibrate to atmospheric pressure for at least 15 minutes. The depth to 
groundwater will be measured to the nearest 0.01 foot using a water level meter from the top of 
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the well casing in accordance with Farallon Standard Operating Procedure GW-03 provided in 
Attachment A. Reusable equipment will be decontaminated between each location. 

Groundwater samples will be collected from the monitoring wells in accordance with standard 
U.S. Environmental Protection Agency (EPA) low-flow groundwater sampling procedures and 
Farallon Standard Operating Procedure GW-04, provided in Attachment A. During purging, 
temperature, pH, specific conductance, dissolved oxygen, oxidation-reduction potential, and 
turbidity will be monitored to determine when stabilization of these parameters occurs. Following 
stabilization of the parameters, groundwater samples will be collected directly from the low-flow 
pump outlet.  

LABORATORY ANALYSES 
Soil and groundwater samples will be analyzed for one or more of the following: 

• Total petroleum hydrocarbons as gasoline-range organics by Northwest Method NWTPH-Gx; 

• Total petroleum hydrocarbons as diesel- and oil-range organics by Northwest Method 
NWTPH-Dx; 

• Benzene, toluene, ethylbenzene, and xylenes by EPA Method 8260D; 

• Halogenated volatile organic compounds by EPA Method 8260D; and 

• Metals, including arsenic, barium, cadmium, chromium, lead, mercury, selenium, and 
silver, by EPA Method 6000 series for waste disposal purposes. 

VAPOR INTRUSION ASSESSMENT 
A vapor intrusion assessment will be completed at the Site to evaluate the risk of vapor intrusion 
into the Site building nearest to the location of the former USTs. The vapor intrusion assessment 
will include installation of a permanent subslab soil gas probe in the northwestern portion of the 
building on the southern portion of the Site as shown on Figure 1. Following installation of the 
probe, Farallon will collect a subslab soil gas sampling in accordance with Farallon Standard 
Operating Procedure AIR-02, provided in Attachment A. The soil gas sample will be collected in 
a 1-liter Summa canister and analyzed for air-phase hydrocarbons by Method MA-APH and 
volatile organic compounds by EPA Method TO-15. 

INVESTIGATION-DERIVED WASTE 
Investigation-derived wastes, including soil cuttings, decontamination water, purge water, and 
other wastewater generated during the subsurface investigation, will be temporarily stored on the 
Site in labeled 55-gallon steel drums. The analytical results of the soil and groundwater samples 
will be used to develop a waste profile to evaluate waste disposal options. The drums will be 
removed from the Site once a waste profile has been generated and a disposal option has been 
selected by Lift Partners. 

http://www.farallonconsulting.com/
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CLOSING 

Farallon will implement the scope of work described herein beginning on November 2, 2021, 
pending your approval of this work plan. Please contact Pete Kingston at (425) 295-0800 if you 
have questions or comments regarding this work plan. 

Sincerely, 

Farallon Consulting, L.L.C. 

 
 

Yusuf Pehlivan, L.G. 
Project Geologist 

Pete Kingston, L.G. 
Principal Geologist 

Attachments: Figure 1, Site Plan 
Attachment A, Farallon Standard Operating Procedures 
 

YP/PK:cm
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STANDARD OPERATING PROCEDURE (SOP) AIR-02 

SUBSLAB SOIL GAS SAMPLING WITH LEAK TESTING 

PURPOSE AND APPLICATION 

The purpose of this standard operating procedure (SOP) is to provide field personnel with the 

information needed to collect consistent and representative subslab soil gas samples, and to 

accurately document the data-collection process. 

Soil gas sampling should not be performed during a significant rainfall event (i.e., more than 0.5 

inch of rainfall during a 24-hour period). If feasible, sampling should be conducted only after 5 

days without a significant rainfall event. Infiltration of rainwater adjacent to a building slab may 

have a temporary effect on soil gas conditions, and may yield biased, non-representative sampling 

results. The step-by-step guidelines provided in this SOP are to be followed by the field crew 

collecting subslab soil gas samples. 

EQUIPMENT AND SUPPLIES/REAGENTS 

The following equipment and supplies are necessary to properly conduct subslab soil gas sampling: 

• A Farallon custom acrylic shroud or laboratory-provided shroud with 0.25-inch access 

ports and a foam mat floor seal. The shroud will enclose the 1-liter Summa canister 

used to collect the sample while allowing leak testing to be performed using analytical-

grade helium gas. 

• An analytical-grade MGD 2002 dielectric helium detector (or equivalent helium 

detection device). 

• New 0.25-inch-outside-diameter Teflon tubing and Swagelok 0.25-inch-outside-

diameter compression fittings for dedicated sampling at each sampling location. 

• A hand-held rotary hammer drill to penetrate the concrete floor slab with a borehole of 

1-inch-diameter or less. Alternatively, the concrete slab boring or coring can be 

completed by a subcontractor. 

• Plumber's putty or a suitable volatile organic compound (VOC)-free substance to seal 

the core annulus and sample tubing. 

• A sufficient number of 1-liter Summa canisters supplied by the analytical laboratory, 

as specified by the project sampling plan. Each canister will be equipped with a 

dedicated manifold that includes appropriate filters, pressure gauges, valves, and flow 

controllers set for a sample collection rate of 200 milliliters per minute or less 

(depending on the desired sampling-time interval), and/or accessories to collect 

samples required by the project-specific sampling plan. 

• Equipment required to collect samples using 1-liter Summa canisters, including 

appropriate wrenches and other tools and/or fittings. 

http://www.farallonconsulting.com/
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• A lung box, Tedlar bags, and a low-volume sampling pump or syringe for evaluating 

leaks in the sampling train using helium tracer gas, before sampling is initiated. 

• Laboratory-provided shipping containers for the Summa canisters. 

• Patch material to restore the area of the drilled hole to its original condition. 

• Field notes to record sampling procedures and data. 

• Helium Gas 

DECONTAMINATION 

Use dedicated soil gas sampling supplies and equipment at each location. No decontamination of 

equipment in the field is required. 

PROCEDURES 

Implement the following procedures to collect soil gas samples representative of conditions 

beneath the building slab. 

Leak-Detection Testing for Manifolds 

Several days before sampling commences, test for leaks in the laboratory-supplied manifolds 

and/or flow controllers to allow time to obtain new canisters, manifolds, and/or flow controllers in 

the event the equipment fails the testing. Follow the instructions below for the leak-detection 

testing: 

• Verify that the number engraved on each Summa canister matches the number listed 

on the certified-clean tag attached to the canister to ensure that the canister was properly 

decontaminated. Ensure that documentation of the laboratory certification for the 

canister(s) is included on a tag attached to the canister and in the paperwork that 

accompanied the canister shipment from the laboratory. 

• Confirm that the Summa canister valves are closed (i.e., the knob is tightened 

clockwise). 

• Attach the manifold—including the filter, flow controller, and pressure gauge—to the 

canister. 

• Confirm that a brass cap is secured at the inlet of the manifold/flow controller, creating 

an air-tight sampling train. 

• Quickly open and close the sample canister valve, and observe the gauge reading. If 

the initial gauge reading is less than the minimum canister pressure necessary to collect 

a sample that will meet the required practical quantitation limit/method detection limit, 

http://www.farallonconsulting.com/
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discontinue leak testing, and obtain additional canisters. Repeat the testing for all new 

canisters. 

• If the initial vacuum pressure is greater than the minimum canister pressure necessary 

to collect a sample that will meet the required practical quantitation limit and/or method 

detection limit, continue to monitor the gauge to check for leaks in the manifold and 

connections to the Summa canister. Observe the gauge for 5 minutes. If the needle on 

the gauge drops indicating a loss of pressure, the sampling train is not air-tight. In this 

event, refit and/or tighten the connections until the needle holds steady. If leakage is 

still indicated, use an alternate manifold/flow controller to confirm that the initial 

manifold/flow controller requires replacement. Obtain replacement equipment and 

repeat the testing. 

Preparation for Sampling 

Perform the following steps to prepare and stage the sampling equipment prior to performing real 

time leak-detection testing and sample collection at each sampling location: 

• Ensure that access agreements are in place, and the building owner and/or operator is 

aware that sampling will be performed. 

• Clear the sampling locations for utilities. Building slabs may contain conduits for 

electrical wires, structural cables, and/or other utilities that could be encountered when 

the slab is cored for sampling. Retain a private utility location service for each sampling 

location at sites where utility locations have not been documented. 

• Use a rotary hammer or a concrete corer to drill an approximately 1-inch-diameter 

borehole or less (a 0.375-inch borehole typically is adequate) through the concrete floor 

slab of the building. Where indoor ambient air sampling also will be conducted, drill 

the core near the ambient indoor air sampling location, if possible, to allow direct 

evaluation of attenuation factors for migration of subslab soil gas to indoor air. 

• Place new dedicated Teflon tubing down the borehole to a depth just below the base of 

the concrete slab, or to the desired depth specified by the project sampling plan. If the 

flow controllers for the Summa canister do not include appropriate filters to mitigate 

extraction of particulate matter into the canister, place a dedicated filter on the end of 

the Teflon tubing before placing it through the slab. Record the length of the tubing 

used before sealing the borehole. The tubing length will be used to calculate the purge 

volume of the ambient air in the sample tubing to be removed before sampling. 

• Apply plumber’s putty or a similar VOC-free substance inside the borehole to seal the 

annulus around the tubing, and around the tubing and borehole at the interface with the 

building slab surface to mitigate potential introduction of ambient air into the sample. 

Try not to disturb the sample tubing at the surface seal, to minimize potential ambient 

air leakage during the sampling period to maintain the integrity of the sample. 

http://www.farallonconsulting.com/
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• Cut a hole near one end of the foam mat to allow the tubing to be fed through, and place 

the mat over the tubing. 

• Place the sample canister assembly on the mat. Use either a T-fitting or a laboratory-

supplied manifold to connect the tubing and the fittings so there is a feed from the 

subslab sample collection tubing into the sampling canister, and also to the fitting 

exiting the shroud for leak detection. 

• Configure the helium supply, the helium detector, and the sampling shroud for 

monitoring. 

Leak-Detection Protocols 

Make provisions to eliminate or minimize leakage of ambient air into the subslab soil gas sample. 

Helium concentrations measured in the sample must not exceed 5 percent of the helium 

concentration in the shroud (e.g., 1 percent helium in the sample at a 20 percent shroud 

concentration). Introduction of ambient air into the soil gas sample may dilute sample results, or 

may bias the soil gas sample high if ambient air contains concentrations of the target hazardous 

substance(s). Use of a tracer gas enables detection of ambient air incursion from above the slab if 

the soil gas probe and/or the sampling canister assembly is not completely sealed. Farallon uses 

analytical-grade helium as the tracer gas. Collect a preliminary soil gas sample in a Tedlar bag, 

and screen using the helium detector before opening the 1-liter Summa canister. If helium is 

detected during real-time Tedlar bag sample-collection indicating potential ambient air leakage, 

modify and/or adjust sampling equipment prior to soil gas sampling. 

Shut-in Testing, Purging, and Real-Time Leak Detection 

Use the following protocols to test for leaks during sample collection. Follow the instructions 

below for shut-in testing, purging, and real-time leak detection: 

• Remove the brass cap from the manifold/flow controller inlet and connect the tubing 

from the sample port using a laboratory-supplied manifold with a T-fitting. Connect 

the other outlet from the manifold via Teflon tubing to the helium sampling port on the 

side of the sampling shroud. Record the length of each piece of tubing used during 

sample train assembly. The tubing lengths will be used to estimate purge volumes of 

ambient air to be removed prior to sampling. 

• Connect the tubing from the helium sampling port to the inlet for the lung box. Connect 

a Tedlar bag to the helium sampling port connection inside the lung box. Connect the 

low-volume purge pump inlet or syringe to the other port for the lung box. Open the 

valve on the Tedlar bag for sampling, and seal the lung box. 

• Ensure that the sampling shroud base has a seal that will retain the helium and minimize 

introduction of ambient indoor air. 

• Perform additional shut-in testing on the fully assembled sampling train once it is set 

up in the field by evacuating the sampling train to a minimum measured vacuum of 

approximately 100 inches of water using the purge pump or syringe. Observe the 

http://www.farallonconsulting.com/
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vacuum gauge connected to the system with a T-fitting for at least 1 minute. If any loss 

of vacuum is observed, adjust the fittings until the vacuum in the sample train does not 

noticeably dissipate. After a successful shut-in test, do not alter the sampling train. 

Calibrate the vacuum gauge so it is sensitive enough to indicate a water-pressure 

change of 0.5 inch. 

• Attach the tubing from the flow controller for the helium canister to the port on the 

sampling shroud, and begin filling the shroud with helium, maintaining a minimum 

concentration of at least 20 percent as measured with the helium detector. 

DO NOT OPEN THE SAMPLE CANISTER. 

• Purge an estimated three volumes of air from the tubing/borehole. Use the following 

equation to calculate the volume of air to be removed: 

Volume (in cubic inches) = 3.1417 Xr2 

Where: 

X = the length of tubing (inches) 

r = the inner radius (inches) of all tubing lengths being used 

• Use the same equation to estimate the volume of the cored boring in the concrete slab, 

where “X” is the depth of the boring, and “r” is the radius of the boring. 

• Add the two volumes and the estimated volume of air in the manifold to determine one 

“internal” volume of air to be purged. Multiply this volume by three for three purge 

volumes; the result will be in cubic inches. Divide by the flow rate (200 milliliters per 

minute = 12.2 cubic inches per minute) to determine how many minutes (or convert to 

seconds by multiplying by 60) to purge the tubing. Record the calculations in the field 

notes. 

• Use the low-flow purge pump or syringe to evacuate the lung box, drawing the 

calculated purge volumes into the Tedlar bag. The calculated purge volume should 

produce a sample volume sufficient to evaluate whether helium is present in the sample 

using the helium detector. If an additional sample is required, record the additional 

volume of soil gas removed. 

• Once the calculated purge volume has been reached, close the valve on the shroud, and 

turn off the pump. Open the lung box, and close the valve on the Tedlar bag. Remove 

the Tedlar bag and use the helium detector to measure the helium concentration in the 

Tedlar bag. If the helium concentration in the Tedlar bag exceeds 5 percent of the 

helium concentration in the shroud (i.e., 1 percent helium in the Tedlar bag at a 20 

percent shroud concentration), sufficient leakage is occurring to compromise soil gas 

analytical results. 

• Check all fittings/seals and repeat the shut-in test and the leak test until helium 

concentrations are less than 5 percent of the concentration measured in the shroud. 

http://www.farallonconsulting.com/
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Sampling Methodology 

Initiate sampling procedures immediately upon confirmation that leakage of ambient air has been 

eliminated, or reduced to an acceptable level (i.e., less than 5 percent helium in the sample). Follow 

the instructions below for soil gas sample collection: 

• Open the sample canister valve and record the pressure on the gauge as “initial 

pressure” in the field notes and on the sample tag attached to the canister. Ensure that 

the sample shroud is undisturbed and protects the sample canister throughout the 

sampling period. The sampling period will be based on the flow controller setting 

established by the laboratory. Maintain a flow rate of between 100 and 200 milliliters 

per minute. 

• Check the canister to confirm that it is filling at the rate specified for the flow controller. 

Because the accuracy of the flow regulators can vary slightly causing a canister to fill 

faster or more slowly than expected, check the canister pressure before the end of the 

sampling period. The volume of air sampled is a linear function of the canister vacuum. 

Therefore, halfway through the sampling period, the canister should be half-filled, and 

the gauge should read approximately 17 inches of mercury. Ensure that the final 

pressure at the end of the sampling period is 5 inches of mercury to ensure that ambient 

air does not inadvertently enter the canister during shipping. 

• Upon completion of sampling, record the time and the exact pressure of the canister on 

the sample tag attached to the canister, on the Chain of Custody form, and in the field 

notes. Record any condition (e.g., site activities, weather, holes and/or cracks in the 

concrete slab) that could affect results. 

• Close the sample canister valve, disconnect it from the manifold, and replace and 

tighten the brass caps on the canister inlet. 

• Remove the tubing and putty from the borehole. Use clean sand or pea gravel to fill a 

portion of the borehole annulus, and concrete for surface completion. Repair the area 

of the borehole to match the original condition of the surface to the extent practicable. 

Post-Sampling Procedures 

Ensure that all sample containers are labeled with the following information: sample identification; 

date and time the sample was collected; initial and ending canister pressure; site name; and 

company name. Record this information and the time sample collection was completed in the field 

notes, and transfer pertinent information to the Chain of Custody form. Pack each Summa canister 

in its original shipping container, seal the container with a custody seal, and return it to the 

laboratory for analysis as soon as possible. 

http://www.farallonconsulting.com/
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ANALYSIS 

Subslab soil gas samples typically are analyzed using U.S. Environmental Protection Agency 

Method TO-15. Check the project-specific sampling plan for potential analytical variations. The 

hold time for analysis for most VOCs using U.S. Environmental Protection Agency Method TO-

15 is 30 days. Check the project-specific sampling plan for any project-specific hold times. 

DOCUMENTATION 

Provide written documentation of field activities and environmental and building conditions, and 

other forms of sampling documentation such as photos and video recordings. Include the written 

documentation on standard Farallon forms, which include the following: 

• Field Report form; 

• Soil Gas/Indoor and Outdoor Air Sampling Parameters form; and 

• Soil Gas Sampling form. 

If notes are electronically recorded, label the documents and transfer them to the applicable project 

folder. 

BIBLIOGRAPHY 
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of the Vapor Pin. Updated September 9. 

New York State Department of Health. 2006. Guidance for Evaluating Soil Vapor Intrusion in the 
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STANDARD OPERATING PROCEDURE (SOP) GENERAL-02 

UTILITY LOCATE 

PURPOSE AND APPLICATION 

The purpose of this SOP is to provide Farallon Consulting, L.L.C. (Farallon) personnel with the 

specific information needed to identify and locate utilities on sites where drilling or excavation 

activities will occur. Excavation is defined by Section 20 of Chapter 19.122 of the Revised Code 

of Washington (RCW 19.122.020) as “any operation, including the installation of signs, in which 

earth, rock, or other material on or below the ground is moved or otherwise displaced by any 

means.” For the purposes of this SOP, the excavation area refers to the area of an excavation or a 

perimeter around all proposed borings, test pits, soil gas sampling locations, and subslab soil gas 

sampling locations. Identifying utilities within the boundaries of a proposed excavation area prior 

to any digging is required by law and is necessary for the safety of Farallon personnel and 

contractors. 

The guidelines provided in this SOP are to be followed by Farallon personnel who coordinate 

utility locating, mark locate boundaries, and/or observe field work that involves any type of 

excavation. 

EQUIPMENT AND SUPPLIES 

The following equipment and supplies are necessary to arrange and conduct utility locating: 

• A map of the site with the proposed excavation area(s);  

• Readable side sewer card figures, if applicable; 

• Geographic information system (GIS) utility figures, if applicable; 

• Readable American Land Title Association (ALTA) survey figures, if applicable; 

• Any previous utility figures associated with the site; 

• White marking products (e.g., paint, flags, stakes, grease marking pen, tape, chalk); 

• Materials necessary to provide required documentation (e.g., Field Report form, camera, 

measuring wheel, global positioning system); and 

• Personal protective equipment (PPE) as described in the site-specific Health and Safety 

Plan, or Level D PPE at a minimum. 

http://www.farallonconsulting.com/
http://www.farallonconsulting.com/


 

 

PROCEDURES 

The following utility locating procedures have been developed for use before excavation occurs 

on a site. The procedures are divided into the following four parts: 

• Call Before You Dig System; 

• Private Utility Locating Services; 

• Hand-Clearing Proposed Excavation Areas; and 

• Maintaining Public Utility Locate Marks. 

The Project Manager should discuss the scope of work, details of the project location, and any 

essential information with the project field team before any of the procedures described below 

commence. When practicable, an on-site kickoff meeting involving a member of the field team 

and the Project Manager should be conducted to discuss the work to be performed, mark the 

boundaries of the excavation area, and mark potential boring locations, if applicable. 

Call Before You Dig System 

According to RCW 19.122.030, excavators are required to mark the boundary of a proposed 

excavation area using white marking products. Marking products include paint, flags, and stakes.  

Boundary marks should conform to the following guidelines: 

• A continuous line, hashed line, dots, or corner marks with arrows are acceptable ways to 

mark the boundary. 

• Flags and stakes can be used if paint is not adequate. 

The location(s) of the proposed excavation area(s) must be reviewed to verify that no visible 

utilities that would interfere with the proposed excavation area(s) are present. If utilities are 

present, the Project Manager and field personnel should communicate the changes to the 

excavation that are area necessary before the boundaries are marked with white paint. 

After marking the boundaries of the proposed excavation area, Farallon personnel must provide 

notice of the scheduled excavation to the owner/operators of buried utilities at least 2 but no more 

than 10 business days in advance by calling 811 or 1-800-424-5555, or using the online tool at 

www.callbeforeyoudig.org. Use of the online tool is preferred. 

A map with the excavation area boundaries depicted and/or photos of the white paint marks is 

helpful in conveying the scope of work to the Call Before You Dig service. 

The following information should be available to provide the Call Before You Dig service at the 

time of initial contact: 

• Scope of work, including the start date and time.  

• Contact information for the Project Manager and a field person able to answer questions 

from public utility locators regarding project details. 

• Site address, township/range/section quarter, and name of property owner. 

http://www.callbeforeyoudig.org/


 

 

Once the Call Before You Dig system has been notified of the upcoming work, the system provides 

a ticket number, which 

• Should be referenced whenever the Call Before You Dig service is contacted about the job. 

• Provides proof that the Call Before You Dig system was notified prior to excavation. Public 

utility locators, inspectors, and law enforcement personnel may ask for the ticket number. 

• Should be supplied to any subcontractors doing work on the site for reference when 

contacting the system for their own ticket number. 

Call Before You Dig personnel will provide a list of public utilities present on the site, and will 

notify public utility operators of the planned work. 

Public utility operators have 2 full business days after the day notification was received to locate 

and mark their lines, or to provide reasonable information on lines that they are not able to locate. 

The day notice is given is not included as 1 of these 2 days.  Therefore, if excavation work is 

planned to start on a Monday, for example, the Call Before You Dig system must be notified by 

Wednesday the week before. 

Two full business days must elapse between Call Before You Dig notification and the start of 

excavation. No excavation is to take place until all known utilities are marked or otherwise 

accounted for with information provided by the facility operator. 

Locators mark their lines with colored hash marks.  The American Public Works Association 

determines the colors to be used to denote different kinds of lines: 

Red:       Power Lines and Cable Yellow:     Gas, Oil, Petroleum 

Orange:  Telephone and Cable Blue:         Drinking Water 

Green:    Sewer (Storm and Sanitary) Purple:      Non-Potable Water 

Pink:       Survey Marks White:       Excavator Marks 

Public utility operators are required to mark their lines only to the meter. Utility lines located 

beyond the meter are the responsibility of the property owner. Public utility operators should 

indicate by marking if no public utilities are present. 

Public utility locators are required to mark their lines with reasonable accuracy.  According to 

RCW 19.122.020, “reasonable accuracy means location within twenty-four inches of the outside 

dimensions of both sides of an underground facility.” 

At this time, public utility companies are not required to mark abandoned or deactivated lines in 

Washington. 

An individual not following the protocols established by the Call Before You Dig system can be 

held liable for up to three times the cost to repair a utility line damaged during excavation. 



 

 

Records of ticket numbers and communications with the Call Before You Dig service should be 

stored in the project folder and supplied to on-site project personnel. 

Before any excavation work is started, Farallon personnel should verify that all public utility marks 

are present on the site. The public utility company (companies) listed on the Call Before You Dig 

system ticket should be contacted if marks for that utility (utilities) are not present.  

Private Utility Locating Services 

After the public utility companies have marked their lines and before excavation begins, it is 

standard practice to have a private utility locating service clear areas that will be excavated. 

Private locates generally are scheduled for the day before or the morning of the start of excavation.  

Areas where excavation will occur must be cleared for conductible utilities by a private locator. 

Depending on the nature of the site and the proximity of utility lines, the private locator may also 

mark non-conductible utilities.  

If possible, the excavation contractor should be on the site during the private utility locating to 

verify with the private locator that all proposed excavation areas are accessible. 

When working with private utility locators, Farallon personnel should: 

• Study existing figures of the site, noting the locations of known utilities. 

• Use available side sewer cards or geographic information system utility figures to verify 

utility locations at the site. 

• Verify that all public utilities have been marked by physically verifying that colored paint 

marks are present for all of the public utility companies listed on the One Call Before You 

Dig ticket. If any public utilities have not been marked, the utility company must be 

contacted and requested to mark the area, or to provide confirmation that the area is clear 

of their utility.  

• Discuss the scope of work/excavation areas with the private locator. 

• Document the name of the locating company and the name of the locator. 

• Observe the locator clear the excavation area(s). 

• Document the locate marks with photos, and note any uncertainties in the Field Report 

form. 

• Identify the locations of shut-off valves for utilities such as water and natural gas. 

• Contact the Project Manager or Principal to discuss relocating the excavation area if a 

proposed excavation area is in conflict with a utility identified by the private locator. 

• Sign the locator’s paperwork, if necessary, and depart the site if no additional field work is 

to be performed that day. 

Private location of conductible utilities should sweep the excavation area in two perpendicular 

directions. 



 

 

Private location of non-conductible utilities (typically storm and sanitary sewer) can use either a 

probe or a camera for accessible lines. Appropriately colored paint marks are applied by the private 

locator based on a signal sent from the probe or camera. For inaccessible lines, a ground-

penetrating radar or magnetometer can be used to approximate the line locations. Marks based on 

this method should be considered approximate. 

Hand-Clearing Excavation Areas 

Prior to conducting certain excavation activities, excavators will clear the proposed excavation 

area to verify that no utilities are present.  This can be accomplished through use of an air 

knife/vacuum truck, post-hole digging, hand-augering, or use of other hand tools that allow the 

excavation location be explored sufficiently to verify that no utilities are present. Farallon Project 

Managers will confirm the method of clearing and depths with the field team before the excavation 

work is performed.  arallon Project Managers also need to discuss shallow soil sampling needs 

with the field team if clearing activities are being performed. Clearing activities should be 

conducted according to the following guidelines: 

• Hollow-Stem Auger Drilling: Hand-clear to a minimum depth of 5 feet below ground 

surface (bgs) using an air knife/vacuum truck whenever possible. Alternative methods such 

as post-hole digging or hand-augering also may be used. 

• Sonic Drilling: Hand-clear to a minimum depth of 5 feet bgs using an air knife/vacuum 

truck whenever possible. Alternative methods such as post-hole digging or hand-augering 

also may be used. 

• Geoprobe Drilling: Clearing activity requirements are dependent on known utilities and 

results of the public and private utility location procedures completed above. Hand-clear 

using a post-hole digger or hand-auger to a maximum depth of 5 feet bgs is necessary. An 

air knife/vacuum truck may be used to hand clear each boring location to a maximum depth 

of 5 feet bgs, if available. 

• Test Pit Excavation: No hand-clearing is necessary. Excavation contractors should be 

directed to dig cautiously in the upper 5 feet bgs in the event an unknown utility is present. 

A test pit excavation or regular excavation using machinery (e.g., track hoe, backhoe) 

should include using a spotter to watch for unidentified utility lines. Ideally, the spotter 

should be provided by the excavation contractor. 

• Rotary Hammer for Soil Gas Sampling: No hand-clearing is necessary. 

• Rotary Hammer for Subslab Soil Gas Sampling: No-hand clearing is necessary. 

Some drilling contractors require that a utility line be exposed prior to drilling if the proposed 

drilling location is within a certain distance of the utility line. Farallon personnel should confirm 

drilling contractor requirements prior to conducting drilling activities. 

If a utility line is encountered during clearing, excavators should verify that the utility has not been 

damaged, and Farallon personnel should document the encounter on the Field Report form with 

photos and details. RCW 19.122.020 states that “damage” includes the substantial weakening of 

structural or lateral support of an underground facility, penetration, impairment, or destruction of 

any underground protective coating, housing, or other protective device, or the severance, partial 



 

 

or complete, of any underground facility to the extent that the owner of the affected facility  

determines that repairs are required. The Project Manager or Principal should be notified 

immediately if a utility line is encountered during hand-clearing, and an alternate location will be 

proposed. A hand-cleared area having an exposed utility line should be backfilled with a bentonite 

seal and finished to match existing grade. 

Maintaining Public Utility Locate Marks 

According to RCW 19.122.030, “public utility locate marks expire 45 days from the date the 

excavator provides notice,” and “it is the responsibility of the excavator to maintain the public 

utility marks for 45 days, or for the length of the project–whichever is shortest. In any case, the 

public utility locate marks expire after 45 days.” 

Locate marks can be maintained digitally through both photos and figures drawn to scale. 

Locate marks can be maintained in the field using white paint. White paint can be applied between 

original hash marks, on either side of the hash marks, or on both ends. Offset paint or staking can 

be used if placed a uniform distance from the original marks with a clear indication of the direction 

and distance from the original marks. The original marks should not be painted over, and white 

paint should never be applied over colored paint. White marks should include a letter identifying 

the type of buried line. 

UTILITY LINE DAMAGE 

A utility line does not need to be ruptured or severed to be considered damaged. Scratching or 

denting a utility line or its protective tape also is considered damage, as the integrity of the line 

may have damaged even if the damage does not appear to be significant. Before excavation work 

begins, shut-off valve locations for applicable utilities should be documented. If a utility is 

believed to be damaged, the utility should be shut down if practicable and safe to do so. According 

to RCW 19.122.053, “all facility operators and excavators who observe or cause damage to an 

underground facility must report the damage event to the Washington State Utilities and 

Transportation Commission.” 

If a utility line is hit and public safety is a concern, 911 should be the first call made after the 

immediate area has been evacuated. If a utility line is hit and the public is not at risk, the field team 

should notify the Project Manager, who will notify the Principal and the corporate Health and 

Safety Coordinator immediately. The Project Manager should then contact the utility that owns 

the damaged line, and report to the field team any instructions issued by the utility owner, and an 

expected timeframe for arrival of a utility owner representative at the site. Repairs to a utility line 

will not be attempted by Farallon personnel or contractors. 

Damage must be reported through the Common Ground Alliance Damage Information Reporting 

Tool website, hosted by the Washington State Utilities and Transportation Commission:  

http://www.utc.wa.gov/publicSafety/pipelineSafety/Pages/Damagereportingrequirements.aspx 

Access to damaged utility lines should be maintained to allow inspection by the utility company. 

An exposed utility should not be backfilled or patched until instruction to do so has been provided 

by the Project Manager or Principal. 

http://www.utc.wa.gov/publicSafety/pipelineSafety/Pages/Damagereportingrequirements.aspx


 

 

DOCUMENTATION 

Farallon personnel should document in the Field Report form the work performed and methods 

used by private utility locators, and photos from multiple angles with good reference points for 

each utility line in the excavation area(s). 

REFERENCES 

Washington Utilities Coordinating Council. 2014. Guide to Safe Digging, Washington State Law 

and Industry Best Practices. 
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STANDARD OPERATING PROCEDURE GW-01 
MONITORING WELL CONSTRUCTION 

PURPOSE AND APPLICATION 

The purpose of this standard operating procedure (SOP) is to provide field personnel with the 
methodology for monitoring well construction and installation. Monitoring well construction 
ultimately is at the discretion of the Project Manager, and is based on the geology at the site and 
the use of the monitoring well. Groundwater monitoring wells in the Puget Sound region, for 
example, typically are constructed using 2-inch-diameter Schedule 40 polyvinyl chloride well 
casing with 0.010-inch slotted screens because of the finer-grained materials prevalent in the 
region. Slot and sand sizes may be increased at the discretion of the Project Manager, depending 
on local geology. Monitoring wells must be installed and decommissioned by a licensed well 
driller, and constructed in general accordance with Chapter 173-360, Minimum Standards for 
Construction and Maintenance of Wells, of the Washington Administrative Code in Washington; 
with Rule 0410 of Division 240 of Chapter 690, Well Construction Standards – General, of the 
Oregon Administrative Rules in Oregon; with Bulletins 74-81 and 74-90, California Well 
Standards, from the California Department of Water Resources in California; and with the federal 
and/or state standards established for well construction specified in the project-specific field 
sampling plan in other states. 

EQUIPMENT AND SUPPLIES/REAGENTS 

The following equipment is necessary for the construction and installation of monitoring wells: 

• Monitoring well construction equipment (e.g., water-level meter, photoionization detector, 
tape measure, camera, plastic sheeting), as applicable. 

• Monitoring well construction materials (e.g., well casing [screened and blank], filter pack 
sand, bentonite and/or Volclay Grout annular seal material, concrete, locking casing cap, 
well-head monument [flush-mounted or stove-pipe monument, as appropriate] complete 
with locking top, bollards for placement around well-head monument as applicable), 
provided by the driller. 

• Materials necessary to provide required documentation, including Boring Log, Monitoring 
Well Construction Data form, and Field Report form. 

• Personal protective equipment as described in the site-specific Health and Safety Plan. 

• Decontamination equipment as specified in Farallon SOP EQ-01, Equipment 
Decontamination Procedures. 

• U.S. Department of Transportation-approved drum(s) for decontamination wastewater and 
excess soil cuttings. Separate drums are needed for liquid and solid wastes (refer to Farallon 
SOP WM-01, Field-Handling of Investigation-Derived Waste). Liquid wastes should not 
be added to drums containing solid wastes. 

http://www.farallonconsulting.com/
http://www.farallonconsulting.com/
https://fortress.wa.gov/ecy/publications/summarypages/173160.html
http://wwwdpla.water.ca.gov/sd/groundwater/california_well_standards/well_standards_content.html
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DECONTAMINATION 

Before arrival at the site, upon relocation at the site, and upon demobilization from the site, 
decontaminate equipment that will come into contact with potentially contaminated soil and 
groundwater, in accordance with Farallon SOP EQ-01, Equipment Decontamination Procedures. 

PROCEDURES 

Follow the instructions below for monitoring well construction and installation: 

• Don appropriate personal protective equipment as described in the site-specific Health and 
Safety Plan. 

• Before installing the casing, discuss the geology and groundwater conditions at the site 
with the Project Manager to confirm the depth the monitoring well screen should be placed 
at, and the length of screen to be used. 

• Measure the depth to the bottom of the borehole to calculate the appropriate placement and 
length of the screened interval, filter pack, annular seal, and concrete surface seal. Calculate 
the approximate volumes of the filter pack and the seal material required for the specific 
monitoring well bore annulus and monitoring well casing diameter. Ensure that the filter 
pack extends from the bottom of the monitoring well intake to approximately 2 to 5 feet 
above the top of the monitoring well intake, and is approximately 2 to 4 inches thick. The 
monitoring well casing should be centered in the borehole. Ensure that the annular seal is 
a minimum of 2 feet thick above the top of the filter pack, and that the concrete seal is a 
minimum of 2 feet in depth from the surface. 

• Prior to installation, measure and check the lengths of the monitoring well screen and the 
blank casing, and confirm the slot size and the sand filter pack size, the type of bentonite 
seal and/or Volclay Grout seal, and the monitoring well-head monument. For boreholes 
completed to depths deeper than the planned installation depth of the monitoring well 
casing, backfill the borehole with bentonite, sand, or pea gravel. Record the type and brand 
of the monitoring well construction materials used on a Monitoring Well Construction Data 
form. 

• Record on a Field Report form the start and completion times for the various stages of 
monitoring well construction such as installation of the monitoring well casing into the 
borehole, filter pack and seal emplacement, and well-head monument placement. 

• Record on a Monitoring Well Construction Data form the volumes of filter pack, the 
bentonite seal, and the concrete used to construct the monitoring well, and check against 
calculated volumes to confirm proper placement and amount. During the construction 
process, record any irregularities such as bridging of the filter pack or seal material that 
could indicate construction problems. 

• Upon completion of monitoring well installation, measure the total monitoring well depth 
and the depth to groundwater, and record the measurements on the Monitoring Well 
Construction Data form. 

http://www.farallonconsulting.com/
http://www.farallonconsulting.com/
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• Place a mark or notch on the northern side of the top of the monitoring well casing to 
provide a monument for the measurement of water levels. 

DOCUMENTATION 

Document monitoring well construction activities on the Monitoring Well Construction Data form 
and the Field Report form. 

REFERENCES 

U.S. Environmental Protection Agency. 1991. Handbook of Suggested Practices for the Design 
and Installation of Ground-Water Monitoring Wells. EPA160014-891034. March. 

———. 1996. Low-Flow (Minimal Drawdown) Ground-Water Sampling Procedures. EPA/540/S-
95/504. April. 
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http://www.farallonconsulting.com/
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STANDARD OPERATING PROCEDURE GW-02 
MONITORING WELL DEVELOPMENT 

PURPOSE AND APPLICATION 

The purpose of this standard operating procedure (SOP) is to provide field personnel with the 
methodology for monitoring well development. All monitoring wells should be developed to create 
an effective filter pack around the monitoring well screen, rectify damage to the formation caused 
by drilling, remove fine particulates from the formation near the borehole, and assist in restoring 
the natural water quality of the aquifer in the vicinity of the monitoring well. The step-by-step 
guidelines provided in this SOP are to be followed by the field crew performing or overseeing 
monitoring well development. 

EQUIPMENT AND SUPPLIES/REAGENTS 

The following equipment is necessary to properly develop a groundwater monitoring well: 

• Monitoring well key, socket wrench or speed wrench, socket set, padlock key, or other 
monitoring well-access equipment. 

• Electric water-level meter long enough to reach the bottom of the monitoring well, 
calibrated to 0.01 foot. 

• Two-inch-diameter (or appropriately sized) surge block. 

• Monitoring well-purging equipment (e.g., silicone line, polyvinyl chloride pipe, plug, 
submersible or non-submersible pump, tubing, power supply, extension cord), as 
applicable. 

• U.S. Department of Transportation-approved drum(s) for decontamination wastewater 
unless other water-handling arrangements have been made.  Separate drums are needed for 
liquid and solid wastes (see Farallon SOP WM-01, Field Handling of Investigation-
Derived Waste). Liquid wastes should not be added to drums containing solid wastes. 

• Materials necessary to provide required documentation (e.g., Field Report form, 
Monitoring Well Construction Data form, and Waste Inventory Tracking Sheet). 

• Personal protective equipment as described in the site-specific Health and Safety Plan. 

• Decontamination equipment as specified in Farallon SOP EQ-01, Equipment 
Decontamination Procedures. 

DECONTAMINATION 

Before arrival at the site, upon relocation at the site, and upon demobilization from the site, 
decontaminate equipment that will come into contact with groundwater, in accordance with SOP 
EQ-01, Equipment Decontamination Procedures. 

http://www.farallonconsulting.com/
http://www.farallonconsulting.com/
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PROCEDURES 

Follow the instructions below for each monitoring well: 

• Don appropriate personal protective equipment as described in the site-specific Health and 
Safety Plan. 

• Brush away soil and vegetation, and pump standing water away from the monitoring well 
opening. 

• Open the monitoring well cap. 

• Measure the depth to water and the total depth of the monitoring well to the nearest 
0.01 foot using a decontaminated water-level meter in accordance with Farallon SOP 
GW-03, Groundwater Level Measurements in Monitoring Wells. Record the 
measurements on the Monitoring Well Construction Data form. 

• Calculate the unit purge volume using the formula and the input values from the table 
below: 

𝑉𝑉 =   [𝑋𝑋(𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚 𝑤𝑤𝑤𝑤𝑤𝑤𝑤𝑤 𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑ℎ − 𝑤𝑤𝑤𝑤𝑤𝑤𝑤𝑤𝑤𝑤 𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙)] + [𝑌𝑌(𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚 𝑤𝑤𝑤𝑤𝑤𝑤𝑤𝑤  
                        𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑ℎ − 𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏 𝑜𝑜𝑜𝑜 𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 𝑜𝑜𝑜𝑜 𝑤𝑤𝑤𝑤𝑤𝑤𝑤𝑤𝑤𝑤 𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙, 𝑤𝑤ℎ𝑖𝑖𝑖𝑖ℎ𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒 𝑖𝑖𝑖𝑖 𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙 𝑖𝑖𝑖𝑖 𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑ℎ)] 

Where: 
V = monitoring well volume, including annular space 
X = internal casing volume per unit length (gallons per linear foot) 
Y = annular volume per unit length (gallons per linear foot) 

Borehole Diameter 
(inches) 

Casing Diameter 
(inches) 

Volumecasing (X) 
(gallons per linear foot) 

Volumeannulus (Y) 
(gallons per linear foot) 

7 2 0.17 0.68 
8 2 0.17 0.98 
10 4 0.65 1.34 
12 4 0.65 2.07 
12 6 1.47 1.70 
14 8 2.61 1.98 

Development Procedures – Existing and New Monitoring Wells 
Existing wells in a monitoring well network may require redevelopment if an excessive amount of 
fines are present in the monitoring well casing that could interfere with stabilization of water-
quality parameters or collection of representative water-quality samples. 
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The instructions below are to be followed for development of existing and new monitoring wells: 
For existing monitoring wells only: 

• Remove the pump and/or any dedicated tubing from the monitoring well. 
For existing and new monitoring wells: 

• Attach one length of twine to the decontaminated surge block (or use a drill rig or tripod) 
and lower the surge block to within 0.25 foot of the bottom of the monitoring well. 

• Surge the monitoring well by vigorously moving the surge block up and down from 
0.25 foot from the bottom of the monitoring well to 1 foot above the top of the screened 
interval for a minimum of 5 minutes to create a surging action across the screened interval, 
which will bring finer-grained material into suspension. Move the surge block up and down 
in 3-foot sections until the entire monitoring well screen length has been surged. Record 
on the Monitoring Well Construction Data form the number of times the surge block is 
raised and lowered, and total surge time. 

• Remove the surge block. 

• If a submersible pump is to be used for monitoring well development, gently lower the 
pump into the monitoring well to within 1 foot of the bottom of the screened interval. If a 
non-submersible pump is to be used, lower the tubing to within 1 foot of the bottom of the 
screened interval. 

• Begin purging the monitoring well at a rate sufficient to remove fines without pumping the 
monitoring well dry. Record on the Monitoring Well Construction Data form the volume 
of water pumped from the monitoring well. 

• Surge and pump the monitoring well, including saturated annular space, a minimum of 
three and a maximum of five monitoring well volumes. If the monitoring well runs dry, let 
the monitoring well recharge. Then commence purging until a minimum of three 
monitoring well volumes have been purged. If this event is the first time the monitoring 
well has been developed and water was added during the drilling process, remove the 
volume of water introduced during drilling and monitoring well construction. Purging has 
been completed when one of the following has occurred: 

o The minimum purge volume has been removed; OR 
o Five purge volumes and the drilling process water volume have been removed. 

• Measure the total depth of the monitoring well after development, and record on the 
Monitoring Well Construction Data form the total volume of water pumped from the 
monitoring well. 

• Record on the Monitoring Well Construction Data form a description of the suspended 
particle content, and additional information such as unique odor or water color. 
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• Containerize the purge water in a U.S. Department of Transportation-approved drum(s) 
unless other water-handling arrangements have been made. Separate drums are needed for 
liquid and solid wastes (refer to Farallon SOP WM-01, Field-Handling of Investigation-
Derived Waste). Liquid wastes should not be added to drums containing solid wastes. 

• Upon completion of monitoring well development, properly seal, secure, and label the 
drums in accordance with Farallon SOP WM-01, , Field-Handling of Investigation-Derived 
Waste. Record the number and contents of the drums on a Waste Inventory Tracking Sheet. 
At a minimum, the drum label(s) should include: 

o Boring/monitoring well ID. 
o Facility name. 
o Drum contents. 
o Date. 
o Drum number. 

• Close the monitoring well and record any monitoring well-integrity concerns on the Field 
Report form and the Monitoring Well Construction Data form. 

• Decontaminate all equipment in accordance with Farallon SOP EQ-01, Equipment 
Decontamination Procedures. 

DOCUMENTATION 

Document monitoring well development activities on the Monitoring Well Construction Data 
form. Record the number and contents of the drums on a Waste Inventory Tracking Sheet. 
REFERENCE 

U.S. Environmental Protection Agency. 1991. Handbook of Suggested Practices for the Design 
and Installation of Ground-Water Monitoring Wells. Document No. 160014-891034. 
March. 

http://www.farallonconsulting.com/
http://www.farallonconsulting.com/


 

SOP GW-03 

Revision: May 2018 

 

1 
G:\Manuals_Charts_Policies\Field Work SOPs\GW_Groundwater\GW-03 Groundwater Level Measurement 2018-05.docx  

Qual i ty  Servi ce  for  Env i ronmenta l  So lut ions   |   fara l l onconsul t ing.com 

 

STANDARD OPERATING PROCEDURE GW-03 

GROUNDWATER LEVEL MEASUREMENT IN MONITORING WELLS 

PURPOSE AND APPLICATION 

The purpose of this standard operating procedure (SOP) is to provide field personnel with the 

methodology for measuring and documenting the depth to groundwater in monitoring wells. The 

step-by-step guidelines provided in this SOP are to be followed by the field crew to ensure 

consistent and representative measurements of depth to groundwater in monitoring wells. When 

multiple wells are present at a site, all water-level measurements typically are taken as quickly as 

possible to aid in the creation of potentiometric surface maps that are representative of a “single” 

point in time. 

EQUIPMENT AND SUPPLIES/REAGENTS 

The following equipment is necessary to properly measure the depth to groundwater in monitoring 

wells: 

• Monitoring well key, hand drill, socket set, Allen wrench, speed handle, padlock key, or 

other monitoring well-access equipment specific to the monitoring well monument cover 

plate. 

• Electronic water-level meter (Solinst or equivalent) narrow enough to fit in the monitoring 

well, calibrated to 0.01 foot, with sufficient line to reach the bottom of the monitoring well. 

• Oil-water interface probe, if light nonaqueous-phase liquid (LNAPL) is known or 

suspected to be present. 

• Disposable bailer if LNAPL is known or suspected to be present, and the Project Manager 

requests that LNAPL be bailed from the well. 

• Tape measure. 

• Materials necessary to provide required documentation, including Groundwater Level 

Measurement Summary Forms and Field Report forms. 

• Personal protective equipment as described in the site-specific Health and Safety Plan. 

• Decontamination equipment as specified in Farallon SOP EQ-01, Equipment 

Decontamination Procedures. 

DECONTAMINATION 

Before arrival at the site, upon relocation at the site, and upon demobilization from the site, 

decontaminate equipment that will come into contact with groundwater, in accordance with 

Farallon SOP EQ-01, Equipment Decontamination Procedures. 

http://www.farallonconsulting.com/
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PROCEDURES 

Follow the instructions below for measuring water levels at each monitoring well: 

• Don appropriate personal protective equipment as described in the site-specific Health and 

Safety Plan. 

• Check the operation of the water-level meter by turning on the indicator switch and 

pressing the test button. 

• Remove soil or vegetation from the monitoring well site. 

• Open the monitoring well-head enclosure, and use a bilge pump or cup to remove standing 

water inside the monitoring well monument before opening the monitoring well cap. 

Dispose of standing water to the ground surface. 

• Open the monitoring well cap. 

• Monitor air quality at the monitoring well-head if volatile contaminants are suspected to 

be present, or if it is unknown whether volatile contaminants are present. 

• Repeat above procedure until all monitoring wells are open. 

• Allow the water level to equilibrate with ambient atmospheric pressure for approximately 

15 minutes before measuring. 

• Before taking any measurements, carefully measure the length of the sonde to the nearest 

0.01 foot. The additional 2 to 3 inches from the zero point of the sonde to the tip of the 

sonde must be discounted for all total depth measurements. 

• Measure and record the depth to water using a water-level meter that has been 

decontaminated in accordance with Farallon SOP EQ-01, Equipment Decontamination 

Procedures. With the water-level meter turned on to a medium level of sensitivity, slowly 

lower the meter into the monitoring well casing until it reaches the groundwater table. The 

probe will beep when it reaches the interface of the groundwater table (when the electronic 

circuit is first completed). Stop lowering the probe, hold the graduated water-level cable to 

the notch or mark on the northern side of the top of the monitoring well casing, and note 

the length measurement. Repeat this process to collect a second water-level measurement. 

If the two readings differ by more than 0.01 foot, repeat the measurements until the 

readings stabilize. Repeat the process until three consecutive stabilized readings have been 

measured. Record the water-level measurement only in relation to the probe being lowered 

into the monitoring well, not as it is raised out of the monitoring well. If you cannot see the 

top of the monitoring well casing when the water level beeps, grasp the tape with your 

thumb and index finger exactly at the measuring point corresponding with the notch or 

mark at the top of the monitoring well casing. Slowly pull the cable out of the monitoring 

well and read the measurement. Repeat until readings stabilize. 

• Remove the cable from the monitoring well, and record the stabilized depth-to-water 

measurement on the Groundwater Level Measurement Summary Form to the nearest 0.01 

foot. 
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• Measure the total monitoring well depth. NOTE: If groundwater samples are to be 

collected, measure the total monitoring well depth after all groundwater samples have been 

collected, to avoid resuspension of settled solids in the monitoring well, impacting the 

samples. If the monitoring well does not have a dedicated pump, lower the water-level 

indicator probe to the bottom of the monitoring well to measure the total depth of the 

monitoring well. Gently bounce the probe on the monitoring well bottom, and pull the slack 

in the cord to read the total monitoring well depth. Repeat three times to ensure that the 

monitoring well depth measurement is reproducible, and is representative of the true depth. 

Note on the Groundwater Level Measurement Summary Form whether the bottom of the 

monitoring well is hard or soft. 

• Remove the cable from the monitoring well, and record the monitoring well depth 

measurement on the Groundwater Level Measurement Summary Form to the nearest 

0.01 foot. 

• Decontaminate the water-level meter in accordance with Farallon SOP EQ-01, Equipment 

Decontamination Procedures. 

• If the presence of LNAPL is suspected or if site conditions are unknown, check for the 

presence of LNAPL by one of two methods: 

o Use of a bailer: Use a new 3-foot-long disposable bailer attached to a nylon rope. 

Slowly lower the bailer until the bottom of the bailer is approximately 2 feet below 

the water surface. Slowly retrieve the bailer, and measure the product thickness 

using a tape measure. Record the information on the Groundwater Level 

Measurement Summary Form. Dispose of the bailer and product or wastewater in 

accordance with Farallon SOP WM-01, Field Handling of Investigation-Derived 

Waste. 

o Use of an oil-water interface probe: Decontaminate the oil-water interface probe in 

accordance with Farallon SOP EQ-01, Equipment Decontamination Procedures. 

With the oil-water interface probe meter turned on to a medium level of sensitivity, 

slowly lower the probe into the monitoring well casing until it reaches the top of 

the LNAPL. The probe will have a steady beep when it reaches the interface of the 

LNAPL (when the electronic circuit is first completed). Stop lowering the probe, 

hold the graduated oil-water interface cable to the notch or mark on the northern 

side of the top of the monitoring well casing, and note the length measurement. 

Repeat this process to collect a second LNAPL measurement. If the two readings 

differ by more than 0.01 foot, repeat the measurements until the readings stabilize. 

Repeat the process until three consecutive stabilized readings have been measured. 

Record the depth to LNAPL measurement only in relation to the probe being 

lowered into the monitoring well, not as it is raised out of the monitoring well. If 

you cannot see the top of the monitoring well casing when the oil-water interface 

probe beeps, grasp the tape with your thumb and index finger exactly at the 

measuring point corresponding with the notch or mark at the top of the monitoring 

well casing. Slowly pull the cable out of the monitoring well and read the 
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measurement. Repeat until readings stabilize. Once the depth to LNAPL has been 

recorded, collect the water-level measurement as described above using the 

oil-water interface probe. Once the depth to LNAPL and the depth to the 

groundwater table have been determined, subtract the depth to LNAPL from the 

depth to the groundwater table to determine LNAPL thickness. 

• Close the monitoring well as appropriate based on monitoring well-head construction. 

Record any concerns about monitoring well integrity on the Groundwater Level 

Measurement Summary Form and on the Field Report form. 

DOCUMENTATION 

Document monitoring well water-level measurements on the Groundwater Level Measurement 

Summary Form. Document any additional information on the Field Report form. 

REFERENCE 

U.S. Environmental Protection Agency. 1992. RCRA Ground-Water Monitoring: Draft Technical 

Guidance. Office of Solid Waste. November. 
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STANDARD OPERATING PROCEDURE GW-04 

LOW-FLOW GROUNDWATER SAMPLING PROCEDURES 

PURPOSE AND APPLICATION 

The purpose of this standard operating procedure (SOP) is to provide field personnel with the 

methodology for collecting and documenting groundwater samples from monitoring wells using 

U.S. Environmental Protection Agency (EPA) low-flow groundwater sampling procedures (EPA 

1996, 2017) for chemical analysis to ensure consistent and representative sampling. The step-by-

step guidelines provided in this SOP are to be followed by the field crew conducting groundwater 

sampling. 

EQUIPMENT AND SUPPLIES/REAGENTS 

The following equipment is necessary to properly purge and sample a monitoring well: 

• Monitoring well key, hand drill, socket set, padlock key, or other monitoring well-access 

equipment. 

• Electronic water-level meter long enough to reach the bottom of the monitoring well, 

calibrated to 0.01 foot. Alternatively, to measure for light nonaqueous-phase liquid 

thickness in addition to groundwater, use an oil-water interface probe. 

• Monitoring well purging and sampling equipment: 

o Submersible pump (bladder or Grundfos): the pump, control box, and power source 

(typically a portable generator or a 12-volt battery); or 

o Peristaltic pump: the pump with pump head, silicone tubing, tubing connectors (as 

needed), and power source (typically a 12-volt battery). 

• Sample tubing of project- and site-specific type and length. 

• Bailer, if a pump is not used, or if light nonaqueous-phase liquid requires removal. 

• Sufficient number of 55-gallon drums, including lids, gaskets, and fasteners, to contain all 

purge water, unless other water-handling arrangements have been made. 

• Flow-through water-quality meter(s) to measure temperature, pH, specific conductivity, 

dissolved oxygen, oxidation-reduction potential (ORP), and turbidity. 

• Air-space monitoring equipment if required (photoionization detector or multi-gas meter). 

• Decontamination equipment and supplies (e.g., buckets, scrub brushes, deionized or 

distilled water, potable water, Liquinox detergent). 

• Materials necessary to provide required documentation, (e.g., sample labels, Field Report 

forms, Low-Flow Well Purging and Sampling Data form, Chain of Custody form, Waste 

Inventory Tracking Sheet). 
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• Sample containers with the chemical preservatives appropriate for the samples, as 

described in project-specific plans, or as required by the analytical laboratory at a 

minimum. 

• Personal protective equipment as described in the site-specific Health and Safety Plan 

(HASP). 

• Sampling-support equipment (e.g., sample coolers, ice, bubble wrap, clear tape, duct tape, 

resealable plastic bags, garbage bags, paper towels, distilled water, nitrile gloves, shipping 

supplies). 

• U.S. Department of Transportation-approved drum(s) for purge water, unless other 

water-handling arrangements have been made. Separate drums are needed for liquid and 

solid wastes (Refer to Farallon SOP WM-01, Field Handling of Investigation-Derived 

Waste). Liquid wastes should not be added to drums containing solid wastes. 

DECONTAMINATION 

Before arrival at the site, upon relocation at the site, and upon demobilization from the site, 

decontaminate reusable equipment that will come into contact with the monitoring well(s) and/or 

be used to acquire samples, in accordance with Farallon SOP EQ-01, Equipment Decontamination 

Procedures. 

PROCEDURES FOR LOW-FLOW GROUNDWATER SAMPLING 

Low-flow groundwater sampling procedures have been developed for monitoring wells with a 

dedicated pump (dedicated monitoring wells) and for monitoring wells without a dedicated pump 

(non-dedicated monitoring wells). Setup, purging, sample collection, and post-sampling 

procedures for dedicated and non-dedicated monitoring wells are presented below. 

Setup 

Setup procedures differ slightly for dedicated versus non-dedicated monitoring wells. Follow the 

instructions below for the monitoring wells as indicated: 

• Calibrate the water-quality meter for the field parameters specified in the project-specific 

plans. At a minimum, collect temperature, pH, and specific conductivity during purging 

and prior to sampling. Record on the Field Report form the equipment calibration and 

maintenance performed. Decontaminate the water-quality meter between monitoring wells 

by rinsing with distilled or deionized water. Manage the rinsate water used in collecting 

these measurements in the same manner as for purge water, as defined in project-specific 

plans, and in accordance with Farallon SOP WM-01, Field Handling of Investigation-

Derived Waste. 

• Don appropriate personal protective equipment as described in the site-specific HASP, 

including nitrile gloves for activities that might involve contact with groundwater or 

equipment. Change gloves between each monitoring well at a minimum, or when 
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contaminants could be introduced into a monitoring well or onto decontaminated 

equipment. 

• Brush away soil and/or vegetation, and pump standing water away from the monitoring 

well opening. If necessary, place a plastic drop cloth around the monitoring well-head to 

prevent sampling equipment from contacting the ground surface. 

• Inspect the condition of the monitoring well (e.g., locked monitoring well cap, tightness of 

monitoring well cap, well-marked measuring point on casing, disturbance of surface 

casing, straightness of monitoring well casing, condition of concrete pad). Indicate the 

monitoring well condition on the Low-Flow Well Purging and Sampling Data form. 

• Open the monitoring well cap. If the site-specific HASP identifies organic compounds as 

potential contaminants of concern, screen the monitoring well headspace and the breathing 

zone headspace (if specified in the HASP) for organic vapors using the appropriate field 

monitoring instrument (e.g., photoionization detector, multi-gas meter). 

• Measure and record the depth to water using a decontaminated water-level meter in 

accordance with Farallon SOP GW-03, Groundwater Level Measurements in Monitoring 

Wells. 

• If light nonaqueous-phase liquid may be present (see site-specific plans), obtain a sample 

from the monitoring well using a bailer (if a dedicated pump is not in use), as specified in 

Farallon SOP GW-03, Groundwater Level Measurements in Monitoring Wells. 

Alternatively, measure free-floating product thickness using an oil-water interface probe. 

• Calculate the monitoring well casing volume as follows: 

 Monitoring well casing volume in gallons = (π*r2)*h(7.48 gallons/cubic foot) 

Where: 

r = radius of the inside of the monitoring well casing in feet 

h = length of the water column in the monitoring well casing (i.e., the depth to the 

bottom of the monitoring well minus the depth to water, both measured from the 

mark at the top of the monitoring well casing), in feet 

• For monitoring wells with dedicated pumps and tubing: Set up a flow-through cell in 

preparation for purging. Connect dedicated tubing from the monitoring well to the 

flow-through cell. Set tubing and/or pump to the correct water depth in accordance with 

the constituents being sampled for, as described in project-specific plans. DO NOT 

IMMERSE water-quality probes or meters in purge water containing 

nonaqueous-phase liquids, which could damage the probes. Turn the pump controller 

to its lowest setting, set the memory in the flow-through cell to record readings every 

3 minutes, and turn on the pump. Begin purging slowly (i.e., less than 500 milliliters per 

minute [ml/min]) to prevent drawing down the water table. 
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• For monitoring wells with non-dedicated pumps: Connect dedicated silicon tubing to 

the peristaltic pump. Place the tubing intake at the midpoint of the screen, or at the depth 

pre-determined in the project-specific plans. If using a bladder pump, insert the bladder 

pump and attach the dedicated polyethylene tubing so the pump intake is at the approximate 

midpoint of the screened interval, or set the pump intake to the depth pre-determined in the 

project-specific plans. 

Purging Procedures 

The purging instructions below are to be followed for dedicated and non-dedicated monitoring 

wells: 

• Begin purging, and initiate water-quality testing for temperature, pH, specific conductivity, 

dissolved oxygen, ORP, and turbidity. Purge monitoring wells using a peristaltic or bladder 

pump, and dedicated polyethylene and silicon tubing. Record water-quality parameters 

every 3 minutes. 

• Record water levels every 3 minutes, as possible. It is imperative that the water level not 

drop by more than 0.33 foot during the low-flow purging process. If the water level drops 

more than 0.33 foot during purging, reduce the flow rate on the pump. Recommended purge 

rates generally are less than 500 ml/min. Actual purge rates will vary based on aquifer 

material and monitoring well construction. If the water level continues to drop by more 

than 0.33 foot during the low-flow purging at a rate less than 100 ml/min, notify and consult 

with the Project Manager on how to proceed. 

• Record flow rates every 3 minutes. Ensure that the flow rate does not exceed 500 ml/min 

during the low-flow purging process. 

Purging Requirements 

Continue purging at a constant rate until the water-quality parameters have stabilized for three 

successive measurements according to the stability criteria provided in the table below. Before 

samples can be collected from each monitoring well, the groundwater must stabilize according to 

following criteria: 

• Drawdown is no greater than 0.33 foot for low-flow sampling, and 

• The water-quality parameters should stabilize according to the criteria specified below: 
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Water-Quality Parameter Stability Criterion 

Turbidity (if required) 
10% for values greater than 5 NTU or three 

consecutive values < 5 NTU 

Dissolved oxygen 10% for values greater than 0.5 mg/l, or three 

consecutive values <0.5 mg/l 

Specific conductivity 3% 

Oxidation-reduction potential +/- 10 millivolts 

pH +/- 0.1 unit 

Temperature 3%  

Notes: 

mg/l = milligrams per liter 

NTU = nephelometric turbidity unit 

Although under some circumstances, a monitoring well may not stabilize according to the above 

criteria, the monitoring well can still be sampled if the monitoring well does not meet stability 

criteria due to the instrument accuracy, or the water level drops below the minimum value using 

low-flow sampling procedures. For example, a fluctuation in ORP greater than 10 millivolts does 

not meet the stability criterion. However, because the accuracy range of the ORP instrument is 20 

millivolt, the stability criterion would be considered satisfied and within the range of instrument 

accuracy. Consult the manual for the instrument to determine the accuracy range. 

Also, if the water level drops below the minimum value using low-flow sampling procedures (i.e., 

the pump intake, or the top of the screen if the aquifer is confined) during purging and one 

monitoring well volume of groundwater has been removed from the monitoring well, or the 

monitoring well runs dry during the purging procedure, sample the monitoring well as soon as the 

water level has recovered sufficiently to allow collection of the volume of groundwater necessary 

for all samples. Use the following equation to determine the minimum volume of groundwater to 

remove before sampling: 

Minimum purge volume = 2*[500 milliliters + M*(length of tubing in feet)] 

Where: M = volume (in milliliters) contained in a 1-foot length of tubing 

The value of M is provided below for the inner diameters of tubing listed: 

Inner Diameter (inches) M (milliliters) 

0.125 2.4 

0.25 9.7 

0.5 39 

Record on the Field Report form and the Low-Flow Well Purging and Sampling Data form if any 

monitoring well did not meet the drawdown and stability criteria and explain the rationale for 

sampling the monitoring well at the time it was sampled. If stability criteria have not been achieved 

following completion of all entries in the Low-Flow Well Purging and Sampling Data form, notify 
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and consult with the Project Manager whether to continue purging until stability criteria have been 

achieved or begin sample collection. 

Sample Collection 

During low-flow sampling, do not stop pumping once the purging requirements have been met. 

Turn down the flow rate on the pump so the water flow is minimal, but maintain sufficient pressure 

in the system to prevent water from the tubing or flow-through cell from flowing back into the 

monitoring well. Disconnect the pump discharge hose from the flow-through cell, or cut the tubing 

just before the connection to the flow-through cell. It is imperative not to lower the water table or 

disturb the water column. Fill pre-cleaned laboratory-supplied sample containers directly from the 

pump discharge tube into the proper sample container, and fill to capacity. Place a bucket beneath 

the sampling tube to catch any unsampled water between filling the sample jars. When collecting 

groundwater samples for multiple analyses, collect the samples in the order listed below per the 

EPA (1992) groundwater sampling technical guidance: 

• Volatile organic compounds (VOCs); 

• Dissolved gases and total organic carbon; 

• Semivolatile organic compounds; 

• Metals and cyanide; 

• Major water quality cations and anions; 

• Radionuclides; and 

• Dissolved (filtered) inorganics (if required). 

When collecting samples for VOCs, adjust the flow rate as low as possible without introducing air 

bubbles into the system. When filling the VOC containers, hold the cap in hand to minimize 

contamination, and direct the flow from the pump discharge tubing down the side of the sample 

container to minimize aeration. Fill all VOC sample containers to the top, ensuring a positive 

meniscus when the cap is screwed down on the container. Tap the filled VOC container, and invert 

several times to ensure no air bubbles are present in the sample container. If an air bubble is 

present, the VOC sample must be recollected using a fresh VOC sample container. If sampling for 

other analytes, the flow rate may be increased. 

If dissolved inorganics are required, attach a new disposable 0.45-micrometer filter cartridge to 

the discharge line. Collect filtered samples last. Pre-rinse the disposable filter cartridges by running 

a minimum of 0.25 gallon of groundwater through them (collecting the groundwater into a waste 

bucket) prior to collecting the samples directly into the sample container. Alternate field filtration 

methods may be specified in the project-specific plans. Remove the pump and/or tubing from the 

monitoring well. 
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Post-Sampling 

• Record the depth to water of well to determine whether the water level changed from the 

original reading. 

• Close and lock the monitoring well or tap and record any monitoring well integrity 

concerns on the Field Report form and the Low-Flow Well Purging and Sampling Data 

form. 

• Transfer purge, wash, and rinse water into a U.S. Department of Transportation-approved 

drum(s) and label. Separate drums are needed for liquid and solid wastes, in accordance 

with SOP WM-01, Field Handling of Investigation-Derived Waste. Do not add liquid 

wastes to drums containing solid wastes. 

PROCEDURES FOR RECONNAISSANCE GROUNDWATER SAMPLING 

Collect reconnaissance groundwater samples from borings using direct-push or hollow-stem auger 

drilling methods and 0.75- or 2-inch-inside-diameter temporary monitoring well casing and 0.010-

inch slotted screen. In some cases, alternate well casing diameters or screen slot sizes may be 

appropriate based on the drilling equipment or project-specific requirements. Follow the 

instructions below for reconnaissance groundwater sample collection: 

• Withdraw the drill casing when the desired sampling depth has been reached, so the 

temporary monitoring well screen is exposed to water-bearing material. 

• Insert disposable polyethylene tubing to the approximate midpoint of the temporary 

monitoring well screen. Attach the appropriate length of pre-cleaned disposable silicon 

tubing from the polyethylene tubing to connect with the peristaltic or bladder pump. 

• Set up the peristaltic or bladder pump in preparation for purging. Turn the pump to its 

lowest setting and turn on the pump. Begin purging slowly to prevent drawing down the 

water table. 

• Purge each temporary monitoring well point using a peristaltic or bladder pump until visual 

turbidity is as low as possible, or until the temporary monitoring well is purged dry of 

water. 

• Purge a minimum of 1 to 2 liters before sample collection, if possible. If the temporary 

monitoring well is completely dewatered during purging, collect samples when sufficient 

recharge has occurred to allow filling of the sample containers. 

• Slow the pumping rate to less than 500 ml/min to reduce the potential for volatilization of 

chemicals during sample collection. 

• Collect the sample as described above. 

• If insufficient groundwater is available to collect a sample using a peristaltic or bladder 

pump (i.e., the boring pumps dry or cannot maintain a sufficient flow of less than 

100 ml/min) or if the depth to groundwater exceeds the maximum practicable limit for 

sampling using a peristaltic or bladder pump, use a disposable polyethylene bailer lowered 
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into the monitoring well screen to collect a groundwater sample from the screened interval, 

if possible. 

DOCUMENTATION 

Document the monitoring well purging and sampling activities on the Low-Flow Well Purging 

and Sampling Data form and on the Field Report form. Track samples on a Chain of Custody form. 

Track waste generated during groundwater sampling on a Waste Inventory Tracking Sheet. 

REFERENCES 

U.S. Environmental Protection Agency (EPA). 1992. RCRA Ground-Water Monitoring: Draft 

Technical Guidance. Office of Solid Waste. November. 

———. 1996. Low-Flow (Minimal Drawdown) Ground-Water Sampling Procedures. EPA/540/S-

95/504. April. 

———. 2017. Low Stress (low flow) Purging and Sampling Procedure for the Collection of 

Groundwater Samples from Monitoring Wells. EQASOP-GW4. September. 
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STANDARD OPERATING PROCEDURE SL-01 
SOIL CORE SAMPLING 

PURPOSE AND APPLICATION 

The purpose of this standard operating procedure (SOP) is to provide field personnel with the 
methodology for collecting and documenting soil core samples collected during environmental 
drilling. All drilling operations will be conducted by a licensed drilling subcontractor. This SOP 
presents the procedures that will be performed by Farallon field staff once the soil core or sampler 
has been collected by the drilling subcontractor. The step-by-step guidelines provided in this SOP 
are to be followed by the field crew conducting subsurface soil sampling. 

EQUIPMENT AND SUPPLIES/REAGENTS 

The following equipment is necessary to properly collect soil samples from borings: 

• Personal protective equipment (PPE) as described in the site-specific Health and Safety 
Plan. 

• Differential global positioning system, if required in project-specific plans. Discuss the 
methodology for recording the location of the sample point with the Project Manager 
before conducting the field work. 

• Photoionization detector (PID) to monitor and record soil headspace readings. 

• Appropriate soil sampling equipment, including: 
o Stainless steel hand-auger. 
o Wooden or steel stakes to stabilize cores on table while sampling. 
o Folding table. 
o Utility knife. 
o Stainless steel spoons or scoops. 
o Six-mil plastic sheeting. 
o Resealable plastic bags. 
o Duct tape. 
o Tape measure. 
o Laboratory-provided certified pre-cleaned sample containers. 
o Soil sample plunger and syringes for sampling volatile organic compounds (VOCs) 

using U.S. Environmental Protection Agency (EPA) Method 5035A. 

• Materials necessary to provide required documentation including sample labels, field 
report forms, boring logs, and laboratory chain-of-custody forms.  
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• U.S. Department of Transportation-approved drum(s) for decontamination wastewater and 
excess soil cuttings. Wastewater and soil cuttings should be handled in accordance with 
Farallon SOP WM-01. 

• Decontamination equipment as specified in Farallon SOP EQ-01, Equipment 
Decontamination Procedures. 

• Sampling support equipment (e.g., sample coolers, ice, bubble wrap, clear packing tape, 
heavy resealable plastic bags, garbage bags, paper towels, distilled water, nitrile gloves). 

DECONTAMINATION 

Reusable equipment that will come into contact with soil boring samples or will be used to acquire 
soil samples is to be decontaminated before arrival at the site, between soil samples collected, upon 
relocation at the site, and upon demobilization from the site, in accordance with Farallon 
SOP EQ-01, Equipment Decontamination Procedures. 

PROCEDURES 

Prior to drilling, all underground utilities must be located, and cleared with an air-knife or other 
method approved by the Farallon Health and Safety Coordinator. 

Collect soil samples from areas known or suspected to have the lowest concentrations of 
constituents of concern first, with areas of higher concentrations of constituents of concern 
sampled last, unless the Project Manager indicates a different project-specific sampling protocol. 
At a minimum, soil samples should be collected and retained in laboratory-supplied 
glassware every 5 vertical feet. Additional samples should be collected at observed major 
changes in lithology, such as sand-silt contacts, or where odor, staining, or high PID readings 
are observed. 

The procedures listed below may be modified as appropriate with approval from the field team 
lead and/or the Project Manager. Any modifications must be identified in the project-specific 
sampling plans or, at a minimum, details must be noted on the Field Report form. 

Soil core collection methods differ for hollow-stem-auger, direct-push, and sonic drilling techniques, 
each summarized below: 

• Hollow-stem-auger: Collect soil core samples using a standard 18-inch-length (6-inch 
waste barrel) Dames & Moore split-spoon sampler with a 2.5-inch inner diameter that can 
be used with or without brass or stainless steel liners. 

• Direct-push: Collect soil core samples using 5-foot macrocore samplers with acetate 
sample liners. 

• Sonic: Collect soil core samples using a standard 6-inch-diameter stainless steel sampling 
rod. Use a 2.5-, 5.0-, or 10-foot polyethylene liner inside the sampling rod for soil sample 
collection. 
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Record the specific drilling and soil sampling equipment used on the Boring Log form and on the 
Field Report form. 

Setup 
The instructions below are to be followed at each boring site: 

• Don appropriate PPE as described in the site-specific Health and Safety Plan. 

• Ensure that each borehole has been cleared to a minimum depth of 5 feet below ground 
surface using an air knife, per the Farallon health and safety policy. 

• Set up a temporary sampling table adjacent to the drill rig to log and collect soil samples 
from the soil cores as they are recovered during drilling. Lay plastic sheeting over the table 
to keep the surface clean and to prevent potential cross-contamination between borings and 
soil samples. Designate clean areas for decontaminated sampling equipment and 
laboratory-provided certified pre-cleaned soil sample containers. 

• Set up a separate decontamination area if appropriate (Refer to Farallon SOP EQ-01, 
Equipment Decontamination Procedures.) 

• Calibrate the PID to monitor headspace for selected soil core samples in accordance with 
the equipment manual. 

Sample Collection and Processing 
The instructions listed below are to be followed for collecting samples using lined and unlined 
split-spoon and tube samplers: 

• Don a new pair of nitrile sampling gloves for each individual soil sample collected, and 
prior to decontaminating sampling equipment to avoid potential cross-contamination. 

• Ensure that the drillers have properly decontaminated all drill shoes and caps prior to 
initiating drilling operations. At a minimum drill shoes and caps must be decontaminated 
between sampling locations in accordance with Farallon SOP EQ-01. If highly 
contaminated media is encountered, decontamination between sampling intervals may be 
required. Replace dirty or ineffective decontamination water as needed throughout the 
workday. 

• Report subsurface and drilling conditions on Boring Logs. Include the number of blow 
counts (if applicable) or any resistance encountered during drilling operations. 

• Place the core tube, core liner, or split spoon on a new piece of aluminum foil on the sample 
logging/processing table. If necessary, use wood or metal stakes as shims to stabilize the 
tube, liner, or split spoon on the sample logging/processing table. 

• If a core liner is used, split the liner open with a decontaminated utility knife, taking care 
not to penetrate the soil in the liner with the blade or knife. 
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• Briefly examine the soil sample visually for obvious signs of contamination, and take PID 
readings.  

• Take care to: 
o Always collect soil from the center of the sampler or liner; not from sidewalls. 
o Always use decontaminated stainless-steel spoons or scoops to handle the soil 

within a given sample interval. 
o Always don a new pair of nitrile gloves before processing each sample interval in 

each soil core to prevent cross-contamination in the soil core. 

• When sampling for VOCs, collect them immediately after opening the core tube, split 
spoon, or core liner. Use a decontaminated stainless steel spoon to collect the VOC samples 
directly into the laboratory-provided VOC sample container with no headspace, and seal it 
tightly. Follow the sample collection guidelines provided by the manufacturer or the 
analytical laboratory when using a plunger-type sampling device in accordance with EPA 
Method 5035A. 

• Perform a headspace test using a PID: 
o Retain approximately 100 grams of the soil sample in a heavy resealable plastic 

bag or glass sample container, shake the sealed bag to volatilize the 
contaminants in the soil; 

o Wait approximately 5 minutes before measuring for headspace analysis using 
the PID (Washington State Department of Ecology 2011); 

o Insert the PID probe tip into a small opening in the top of the bag and record 
the PID units on the Boring Log form. Do not puncture the resealable plastic 
bag to obtain headspace readings. 

o Reseal the bag after taking the headspace reading in case further assessment of 
the sample is needed.  

• If specified in the project-specific plans, photograph each section of the boring, including 
in the photograph notations on a white board documenting sample location identifier, date, 
orientation, depth, and site markers. 

• Describe the soil samples in accordance with ASTM International Standard D-2488-00, 
Standard Practice for Description and Identification of Soils. 

• Record on the Field Report form any deviations from the project-specified sampling 
procedures or from this SOP, or any obstacle encountered. 

• Record the observed lithology on the Boring Log form using the Unified Soil Classification 
System and reported depths below ground surface using a tape measure. 
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• Discard excess soil cuttings in a labeled waste drum or a soil bin in accordance with 
Farallon SOP WM-01, Field Handling of Investigation-Derived Waste. Do not add soil to 
a liquid waste drum. 

• Backfill the borehole, as appropriate. 

• Record the boring location using a differential global positioning system or offset 
measurements from a permanent hard point on the Site. 

• Decontaminate the soil sampling equipment, and don a new pair of sampling gloves before 
collecting each new soil sample. 

DOCUMENTATION 

Document the soil sampling activities on the Boring Log form, the Chain of Custody form, and 
the Field Report form. 

REFERENCE 

American Society for Testing Materials. 1989. Standard Method for Penetration Test and Split-
Barrel Sampling of Soils. Method D-1586-11. 

U.S. Environmental Protection Agency. 1987. A Compendium of Superfund Field Operation 
Methods. EPA Document No. 540-P-87-001. December 1. 

Washington State Department of Ecology. 2011. Guidance for Remediation of Petroleum 
Contaminated Sites. Ecology Publication No. 10-09-057. Toxics Cleanup Program. 
September. 
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