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Hi Todd,
 
Thank you for hopping on that call with David and I on Wednesday. Per our discussion, we are
addressing DEQ’s Work Plan comments by email and not reissuing the Work Plan. I have also
compiled and attached all applicable MFA SOPs for activities covered in the Work Plan, or
potentially needed during follow-up assessment. MFA’s responses are in orange italics.
 


Free-Phase Product and Dissolved-Phase Contaminant Assessment, Page 2 –
Depending on the depth to water (DTW) during drilling, borings may need to be
advanced deeper than 15 feet below ground surface (bgs) to allow for accurate
fluid level measurements and adequate volume for groundwater sampling. MFA
will plan to drill borings to a depth of 20 feet bgs.
Conditions permitting, if evidence of vadose zone contamination is found above
the water table, in addition to the sampling the impacted zone, suggest collecting
a deeper soil sample and/or sample just above the water table to help constrain
the vertical extent of contamination. If these conditions are observed or any other
conditions that warrant additional vertical characterization, MFA will collect
additional soil samples to be placed on hold or analyzed at the lab. However, we
currently anticipate observing evidence of contamination near the water table and
may only need to collect one sample.
Once the desired boring depth has been reached, suggest letting the boring sit for
a period of time before gauging with the oil-water interface probe (note: comment
not necessary if wells are installed in lieu of borings, since they should sit at least
24 hours after development prior to gauging/sampling-see comment below about
monitoring wells). Time permitting, MFA will let reconnaissance wells sit prior to
measuring with an oil-water interface probe. The amount of time will need to be
determined in the field, as we plan to complete all borings and well installations in
one field day.
DEQ appreciates the proposal to evaluate groundwater conditions in proximity to
the strip mall south of the subject property. However, borings B-1 and B-2 at a
minimum should be completed as monitoring wells. The monitoring wells should
be installed to 20 feet bgs consistent with the onsite wells to account for seasonal
water level fluctuations. DEQ believes that properly constructed and developed
monitoring wells will provide more reliable information concerning the presence
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Standard Operating Procedure SOP Number: 1 



Decontamination of Field Equipment Date: 03/09/2021 



Revision Number: 0.1 



Scope and Application 
This standard operating procedure (SOP) describes the decontamination procedure for field 
equipment that may come in contact with contaminated media and that Maul Foster & Alongi, Inc. 
(MFA) staff may reuse at multiple sample locations or sites. Decontamination is performed to reduce 
the potential for cross-contamination of samples that will be collected with multiuse equipment and 
that will undergo physical or chemical analyses. Other equipment that is multiuse—not used 
specifically for sample collection (e.g., water level meter, pump used for well development)—also 
requires decontamination. Finally, decontamination is necessary to minimize the potential for MFA 
staff’s exposure to chemicals. 



Typically, decontamination is not necessary for field equipment that is disposable and intended to be 
used only once (e.g., disposable bailer). Additionally, this SOP does not apply to equipment used by 
subcontractors, such as drilling equipment. However, MFA staff should confirm that subcontractors 
are implementing appropriate decontamination procedures to minimize the potential for cross-
contamination of samples or MFA staff’s exposure to chemicals. 



Equipment and Materials Required 
The following materials are necessary for this procedure: 



• Nonphosphate detergent solution (e.g., Alconox, Liquinox) 



• Distilled and potable water 



• Personal protective equipment (as specified in the site-specific health and safety plan) 



• Buckets to contain rinsate, brushes, paper towels 



Depending on the site conditions and the types of contaminants that may be present, the use of 
other decontamination materials, such as deionized water, methanol, hexane, or isopropyl alcohol, 
may be necessary. The need for other materials should be determined prior to fieldwork. The 
decontamination procedures using other materials should be described in a site-specific sampling 
and analysis plan (SAP). 



Methodology 
When the site-specific SAP specifies additional or different requirements for decontamination, it 
takes precedence over this SOP. In the absence of a SAP, the following procedures shall be used. 



General Sampling Procedure: 
1. Rinse the equipment with potable water to remove visible soil, petroleum sheen, or 
contamination. 
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2. Scrub the equipment with a brush and solution of distilled water and nonphosphate 
detergent. 



3. Rinse the equipment with distilled water. 



4. Allow equipment to air dry, or dry it with paper towels. 



5. At all times, ensure that the decontaminated equipment is stored so as to prevent it from 
becoming contaminated while not in use. Depending on the size of the equipment, it can be 
wrapped with new aluminum foil or placed in a new plastic bag. 



Rinsate Storage: 
All fluids resulting from equipment decontamination shall initially be contained in a bucket and then 
transferred to a Department of Transportation-approved container (e.g., 55-gallon drum) stored on 
site at a location that does not interfere with on-site activities (e.g., vehicle traffic, pedestrian areas). 
Place a label on each container and include the following information: 



• The date on which fluids were placed in the container 



• Contents (e.g., “water from equipment decontamination”) 



• Contact information, including MFA staff or client phone number 



Note that labels on containers exposed to sunlight or precipitation are prone to fading. Use a 
waterproof, indelible ink pen (e.g., Sharpie®) whenever possible. In the field notebook, keep a 
detailed inventory of all containers, including the number of containers, the approximate quantity of 
liquids generated, and a description of the source of the fluids. Provide this information to the MFA 
project manager. For future reference, take photographs of (1) each drum label, (2) the drum(s), and 
(3) the drum storage vicinity on site. 



Note that some clients and site owners have specific requirements for labeling and storage of 
containers. The requirements should be determined in advance of the fieldwork. 
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Standard Operating Procedure SOP Number: 2 



Lithologic Logging Date: 03/09/2021 



Revision Number: 0.1 



Scope and Application 
This standard operating procedure (SOP) describes the methods for observing and documenting the 
physical characteristics of unconsolidated geologic materials (soil and sediment) encountered during 
field investigations. If a Maul Foster & Alongi, Inc. (MFA) project requires hard rock drilling and 
description of rock core or cuttings, procedures for describing rock should be specified in a project-
specific sampling and analysis plan (SAP). 



Equipment and Materials Required 
The following materials are necessary for this procedure: 



• Blank field forms (e.g., boring logs) for documenting observations 



• Dry-erase board 



• Camera 



• Munsell soil color chart (where required) 



• MFA field logging checklist 



Methodology 
When the project-specific SAP specifies additional or different requirements for lithologic logging, it 
takes precedence over this SOP. In the absence of a SAP, the procedures in this SOP shall be used. 
MFA uses a combination of the Unified Soil Classification System (USCS) and the ASTM International 
method D2487 for describing and classifying soil and sediment by visual and manual examination. 
Before beginning fieldwork, verify with the project manager the logging standard to be used. 



Logging Process: 
The objective of lithologic logging is to document the physical characteristics of soil and sediment 
encountered and the changes in characteristics with depth. Typically, changes with depth will define 
the strata encountered. Therefore, each stratum encountered should be identified and the following 
characteristics described in the order given: 



• Depth interval of each stratum to the nearest tenth of a foot below ground surface 



• USCS classification Group Name and Symbol 



• Color, using the Munsell color chart 



• Grain-size distribution, as percentages of fines (silt and clay combined), sand, and gravel 



• Percentages of larger gravels (cobbles and boulders) if present. 



• Consistency when the content of fines is 50 percent or greater 
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• Density when the combined percentage of sand and gravel is 50 percent or greater 



• Sand and gravel grain shapes 



• Chemical odors, if noticeable 



• Structures, if present (e.g., laminae, pores) 



• Presence of organic matter (e.g., roots, leaves, twigs, wood fragments) 



• Moisture content as “dry,” “moist,” or “wet” 



• If possible, a description of the origin of each stratum (e.g., fill, alluvium) 
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Standard Operating Procedure SOP Number: 3 



Field Screening for VOCs in Soil Date: 03/09/2021 



Revision Number: 0.1 



Scope and Application 
This standard operating procedure (SOP) describes the use of a photoionization detector (PID) to 
field screen soil for evidence of organic vapors. The PID measures the organic vapor concentration in 
parts per million, is not compound-specific. 



Never rely on a stand-alone PID reading to identify organic chemical contamination in soil. Always 
collect multiple PID readings (e.g., at multiple depths along the length of a soil core), since it is the 
relative difference in concentration between multiple readings (e.g., a sudden increase in 
concentration at a certain depth interval) that is the typical indictor of contamination. Additionally, 
PID readings should always be accompanied by observation of the soil samples for other indictors of 
contamination, such as soil staining or chemical odors, so that these multiple lines of evidence can 
be used together to identify potential organic chemical contamination in the field. 



Equipment and Materials Required 
The following materials are necessary for this procedure: 



• Personal protective equipment (as specified in the health and safety plan) 



• PID with calibration gas 



• Ziploc®-type bags 



• Field forms or notebook for documenting PID readings 



Methodology 
When the project-specific sampling and analysis plan (SAP) specifies additional or different 
requirements for organic vapor field screening, it takes precedence over this SOP. In the absence of 
a SAP, the procedures in this SOP shall be used. 



The electron volt (eV) rating for the PID lamp (e.g., 9.8, 10.6, 11.7) must be greater than the 
ionization potential (in eV) of a compound in order for the PID to detect the compound. A lamp of at 
least 9.8 eV should be used for petroleum hydrocarbons. A lamp of at least 10.6 eV should be used 
for typical chlorinated alkenes. If the project health and safety plan does not specify the lamp size, 
verify the compatibility of the lamp size with the anticipated compounds expected to be present in 
soil prior to the field activities, and confirm with the project manager.    



General Sampling Procedure (Heading 3 No Number Style): 
Calibration: 



• The PID should be calibrated daily (or more frequently, as needed). 



• Calibrate the PID according to the manufacturer’s instructions.  
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• Document the calibration activities and results in the field notebook.  



Measuring organic vapor content: 



• Place a representative volume (generally, a “handful”) of freshly exposed soil into a Ziploc-type 
bag. 



• Seal the bag and gently knead the bag to loosen the soil.  



• Let the bag set for several minutes to allow organic vapors, if present, to volatilize from the soil 
into the headspace of the bag.  



• Partially open the bag so that the tip of the PID intake tube can be inserted into the bag but is 
not in contact with the soil, then close the bag seal around the intake tube. 



• Record the PID measurement and document results in the field notes or boring log. 



Static Sheen Test Procedure and Observations: 



Sheen Test Procedure:  



• Following the PID screen discussed above, add enough water to cover the soil in the container. 



• Observe the water for signs of discoloration/sheen and characterize per the table below. 



When static sheen testing is required or when making observations of a water surface the following 
table presents descriptions to be used (consistent with Department of Ecology Guidance)1.  



No Sheen (NS) No visible sheen on the water surface 



Slight Sheen (SS) Light, colorless, dull sheen; spread is irregular, not rapid. 
Natural organic oils or iron bacteria in the soil may produce a 
slight sheen. 



Moderate Sheen 
(MS) 



Pronounced sheen over limited area; probably has some 
color/iridescence; spread is irregular, may be rapid; sheen 
does not spread over entire water surface. 



Heavy Sheen (HS) Heavy sheen with pronounced color/iridescence; spread is 
rapid; the entire water surface is covered with sheen. 



Biogenic Film (BF) False positive results may be generated by the presence of 
decaying organic matter and iron bacteria, which can produce 
a rainbow-like sheen similar to an oil sheen. These sheens, 
unlike oil sheens, can typically be broken up creating platy or 
blocky fragments when agitated or disturbed. Biogenic films 
can also be foamy. 



 



 
1   Department of Ecology. 2016. Guidance for remediation of petroleum contaminated sites. June. 
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Standard Operating Procedure SOP Number: 4 



Surface and Subsurface Soil Sampling 
Using Hand Tools 



Date: 09/13/2023 



Revision Number: 0.2 



Scope and Application 
This standard operating procedure (SOP) describes the use of hand tools for obtaining surface and 
subsurface soil samples for physical and/or chemical analysis.  



Equipment and Materials Required 
The following materials are necessary for this procedure: 



• Personal protective equipment (as specified in the Health and Safety Plan) 



• Tools appropriate for the conditions that may be encountered (e.g., spoon, trowel, shovel, hand 
auger); tools constructed of stainless steel are preferred.  



• Stainless steel bowls 



• Tape measure with increments in feet and tenths of a foot. 



• Laboratory-supplied sample containers   



• Laboratory chain-of-custody form and cooler with ice. 



• Equipment decontamination supplies if sampling equipment will be reused between sample 
locations (see SOP 1 for equipment decontamination procedures). 



• Field forms or notebook for documenting the sampling procedures. 



Methodology 
When the project-specific sampling and analysis plan (SAP) specifies additional or other 
requirements for soil sampling, it takes precedence over this SOP. In the absence of a SAP, the 
procedures in this SOP shall be used. 



General Sampling Procedure: 
• Don gloves as specified in the Health and Safety Plan; replace gloves with new gloves after each 



sample is collected. 



• Clear the ground surface of brush, root mat, grass, leaves, and other debris. 



• Use the selected hand tool to remove soil to the targeted sample depth. Use a measuring tape to 
verify that the sample depth is correct and record the depth in the field notebook or boring log. 



• Describe and document the soil lithology in accordance with SOP 2. 



• Use the selected hand tool to collect soil and homogenize in a decontaminated stainless-steel 
bowl or a dedicated Ziploc® bag and then transfer the sample to the sample container using 
hand tools.  
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• Before sample collection, and to the extent possible, use the selected hand tool to remove 
organic debris, anthropogenic material (e.g., brick, metal, glass), and gravels larger than 4 
millimeters, unless a project-specific SAP directs otherwise. 



• When sampling for gasoline-range total petroleum hydrocarbons (gasoline) or volatile organic 
compounds (VOCs), a subsample will be obtained from a discrete portion of the collected 
sample. To minimize the potential loss of volatiles during sampling, the subsample shall not be 
composited or homogenized. The sample container for gasoline and/or VOC analysis will be filled 
first if additional containers are necessary for other analysis. Specific procedures for collecting 
samples for gasoline and/or VOC analysis using the U.S. Environmental Protection Agency 
Method 5035 are specified in SOP 5. 



• The sampling device and field equipment will be decontaminated between sample locations in 
accordance with SOP 1. Alternatively, new, disposable equipment can be used to collect each 
sample to preclude the need for equipment decontamination. 



Backfilling Sample Locations: 
Backfill in accordance with federal and state regulations (e.g., Oregon bentonite requirements per 
OAR 690-240-0035). Otherwise, manual excavations can be backfilled with excess soil remaining 
after sample collection, unless the project-specific SAP requires a different backfill procedure. 
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Standard Operating Procedure SOP Number: 5 



EPA Method 5035 Soil Sampling Date: 03/09/2021 



Revision Number: 0.1 



Scope and Application 
This standard operating procedure (SOP) describes the methods for obtaining soil samples for 
chemical analysis for gasoline-range petroleum hydrocarbons (gasoline) and volatile organic 
compounds (VOCs) by U.S. Environmental Protection Agency Method 5035A. 



Equipment and Materials Required 
The following materials are necessary for this procedure: 



• Sampling equipment (e.g., Terra Core Sampler™ or similar sampler capable of collecting a 5-
gram soil sample). 



• Laboratory-supplied sample containers: 



− Preweighed and labeled 40-milliliter volatile organic analysis (VOA) vials, including 
preservative (typically methanol) 



− Two-ounce jar for percent total solids/moisture (if required, confirm with the laboratory) 



• Laboratory chain-of-custody form and cooler with ice. 



• Equipment decontamination supplies if sampling equipment will be reused between sample 
locations (see SOP 1 for equipment decontamination procedures). 



• Field forms or notebook for documenting the sampling procedures. 



Methodology 
When the site-specific sampling and analysis plan (SAP) specifies additional or different 
requirements for soil sampling, it takes precedence over this SOP. In the absence of a SAP, the 
procedures in this SOP shall be used. 



Laboratory Analytical Considerations:  
• VOCs must be analyzed within 14 days of sample collection. 



• Samples must be maintained at less than 4°±2°C. 



• Discrete VOC samples may be composited at the laboratory. 



General Procedure: 
• When using the Terra Core Sampler, seat the plunger in the handle. 



• Collect the sample by pushing the sampler into the soil until the soil has filled the sampler. 



• Remove the sampler and confirm that the soil in it is flush with the mouth of the sampler. 
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• Wipe all debris from the outside of the sampler. Remove any excess collected soil that extends 
beyond the mouth of the sampler. 



• Rotate the plunger handle 90 degrees until it is aligned with the slots in the body of the sampler. 
Place the mouth of the sampler into the sample container and extrude the sample into the 
sample container by pushing the plunger down. Hold the sample at an angle when extruding to 
minimize splashing of the preservative. 



• Immediately remove any soil or debris from the threads of the vial and place the lid on the vial. 



• Gently swirl the vial (do not shake) to allow the preservative to uniformly penetrate and wet the 
soil. 



• Repeat process for each additional sample container. 



• If required by the laboratory, fill a 2-ounce container to capacity for percent total solids 
determination. 
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Standard Operating Procedure SOP Number: 7 



Push-Probe Drilling  Date: 03/09/2021 



Revision Number: 0.1 



Scope and Application 
This standard operating procedure (SOP) describes the use of a push probe (i.e., Geoprobe™) to 
observe subsurface conditions and collect samples of various environmental media (e.g., soil, 
sediment, groundwater, soil vapor) for laboratory analysis. Push-probe drilling is generally not 
suitable for soils with gravel/rock clast larger than about 4 inches in diameter. If gravelly/rocky soils 
are expected at the project site, consider use of the sonic drilling method described in SOP 8. 



Push-probe drilling can be used for a variety of purposes, including: 



• Retrieving cores to document subsurface soil or sediment conditions and to obtain samples for 
physical and/or chemical evaluation 



• Sampling soil vapors, using temporary well points 



• Collecting reconnaissance groundwater samples from temporary well screens 



• Installing permanent monitoring wells 



Equipment and Materials Required 
The following equipment and materials are necessary for this procedure: 



• Push-probe drill rig and operator provided by a subcontractor to MFA. Ensure that the 
subcontractor is licensed to perform the drilling work. 



• Sampling equipment appropriate for the media to be sampled (e.g., water level meter, pumps, 
hand tools, and pump tubing).  



• Laboratory-supplied sample containers.  



• Traffic cones, measuring tape, buckets. 



• Department of Transportation (DOT)-approved containers (e.g., 55-gallon drum) for storing 
excess soil and decontamination water; the drums are typically provided by the drilling 
subcontractor.  



• Boring log form and notebook.  



• Equipment decontamination supplies if sampling equipment will be reused between sample 
locations (see SOP 1 for equipment decontamination procedures). 



• Personal protective equipment (as required by the project health and safety plan). 



Methodology 
When the project-specific sampling and analysis plan (SAP) provides additional or different 
requirements for push-probe drilling, it takes precedence over this SOP. In the absence of a SAP, the 
procedures in this SOP shall be used. 
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Utility Locate: 
• Before beginning the fieldwork, assess the proposed drilling location(s) for the presence of 



overhead and underground utilities, and adjust the locations, as needed, to avoid identified 
utilities. 



• See SOP 18 for the utility locating procedures. 



Push-Probe Drilling Process: 
• The push-probe drilling rig is equipped with a soil sampling device that retrieves a continuous soil 



core. A combination of static force and percussion is used to drive the soil sampler into 
unconsolidated geologic material. A plastic liner placed inside the sampler contains the soil core 
and permits its removal from the sampler for examination. The sampler is driven into the 
subsurface, typically in 4- or 5-foot intervals, depending on the length of the sampling device. 
When each interval depth is reached, the soil sampler is removed from the ground, and the liner 
is removed to facilitate soil observation and sampling. 



• This process is repeated for each soil sample interval until the targeted boring depth is reached. 



• Ensure that the drilling subcontractor decontaminates all subsurface equipment before and after 
each boring. Document the decontamination procedures in the field notebook. Store 
decontamination water in DOT-approved containers for later off-site disposal. 



Logging and Soil Sampling Process: 
• Remove the soil core from the sampler for field screening, description, and sampling. 



• Describe the lithology in accordance with SOP 2. 



• Confirm the required depth interval(s) for soil sample collection and field screening with the MFA 
project manager, or conduct the work in accordance with the SAP. The sample interval may 
require adjustment based on core recovery, soil stratigraphy and characteristics, and evidence of 
contamination. Confirm any adjustments to the sample intervals with the project manager. 



• If the project requires field screening for organic vapor, conduct it in accordance with SOP 3. 



• If the project requires laboratory analyses for gasoline-range petroleum hydrocarbons or volatile 
organic compounds, conduct the sampling in accordance with SOP 5. 



• Contain all soil core remaining after sample collection in DOT-approved containers for later off-
site disposal. See SOP 1 for drum storage, labeling, and documentation procedures. 



Reconnaissance Groundwater Sampling Process: 
• Typically, reconnaissance groundwater samples are collected at the first occurrence of 



groundwater in a boring. Confirm the required depth and procedures for groundwater sample 
collection with the MFA project manager, or conduct the work in accordance with the SAP. If the 
project requires use of the low-flow sampling method, refer to SOP 9 for the low-flow sampling 
procedures. 



• Reconnaissance groundwater samples are collected using a decontaminated stainless steel or 
disposable, temporary polyvinyl chloride well screen placed in the boring. If the soils in the boring 
are fine-grained and may cause excessive turbidity in groundwater, consider using a filter pack 
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around the screen to reduce turbidity. Alternatively, purging the well screen of groundwater prior 
to sample collection may also reduce the turbidity. See SOP 9 for purging procedures. 



• Purging and sampling will be conducted using a peristaltic pump unless otherwise specified in 
the SAP. New tubing will be used for each boring. Field parameters (e.g., temperature, 
conductivity, and pH) will be recorded in accordance with SOP 9 during purging and sampling. 



Monitoring Well Installation: 
• If the project requires installation of a monitoring well in the boring, refer to SOP 11 for the well 



installation procedures. Confirm the procedures with the MFA project manager. 



Borehole Abandonment Process: 
• Abandon each borehole in accordance with local and state regulations/procedures. The 



abandonment will be performed by the drilling subcontractor. 



• The abandonment procedure typically consists of backfilling the boring with granular bentonite 
and hydrating the bentonite with potable water. 



• If the boring was advanced through concrete or asphalt, backfill the boring to about 6 inches 
below grade to allow for placement of asphalt or concrete in the remaining 6 inches to match the 
surface conditions. 
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Standard Operating Procedure SOP Number: 9 



Low-Flow Groundwater Sampling Date: 06/29/2023 



Revision Number: 0.2 



Scope and Application 
This standard operating procedure (SOP) describes use of the low-flow sampling method for 
collection of reconnaissance groundwater samples from borings and groundwater samples from 
monitoring wells. The method uses low pumping rates during purging and sample collection to 
minimize water-level drawdown and hydraulic stress at the well-aquifer interface. 



Equipment and Materials Required 
The following materials are necessary for this procedure: 



• Personal protective equipment (as specified in the health and safety plan) 



• Water quality meter (e.g., Oakton, YSI Inc. multiparameter meter) 



• Turbidity meter 



• Water-level meter 



• Peristaltic pump and tubing 



• Laboratory-supplied sample containers 



• Laboratory chain-of-custody form and cooler with ice 



• Filter if dissolved analyses will be performed 



• Well construction logs documenting the screen depth and interval for all wells to be sampled 



• Equipment decontamination supplies if sampling equipment will be reused between sample 
locations (see SOP 1 for equipment decontamination procedures) 



• 5-gallon buckets with lids 



• Department of Transportation-approved storage containers (e.g., drums, totes) 



• Groundwater field sampling datasheet and notebook 



Methodology 
When the project-specific sampling and analysis plan (SAP) provides additional or different 
requirements for low-flow groundwater sampling, it takes precedence over this SOP. In the absence 
of a SAP, the procedures in this SOP shall be used. 



General Sampling Procedure (Heading 3 No Number Style): 



Water Level Measurement 



• Water-level measurement procedures are described in detail in SOP 13. 
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• Open the well cap to allow the water level to equilibrate (approximately ten minutes). 



• Measure the water level in the well, using an electronic water-level meter to the nearest 0.01 
foot to determine the depth to groundwater below the top of the well casing. 



• If light nonaqueous-phase liquid (LNAPL)is present (typically indicated by a dark, oily sheen on 
the top of the water level meter), discuss with the MFA project manager how to proceed. 



Purging 



• If the water level is above the top of the well screen, place the end of the sample tubing in the 
middle of the well screen interval. If the water level is below the top of the screen, place the end 
of the sample tubing at the midpoint between the water level and the bottom of the well screen. 



• Typical low-flow sampling pumping rates range from 0.1 to 0.5 liters per minute, depending on 
the hydrogeologic characteristics at the site. The objective of the rate selected is to minimize 
excessive drawdown (<0.3 feet) of the water level. 



• Measure water quality parameters (dissolved oxygen, pH, electrical conductivity, turbidity, and 
temperature) using a flow-through cell connected to the discharge end of the peristaltic pump 
tubing. Purging will be considered complete when the water quality parameters stabilize per the 
following for three consecutive readings taken over 3-minute intervals (consistent with EPA 
guidance)1:  



 
• Document the purge procedures, including pumping rates, water quality parameter 



measurements, and the water level during purging, on the groundwater field sampling datasheet. 



• Place purge water in Department of Transportation-approved containers (e.g., 55-gallon drum) 
stored on site. See SOP 1 for drum storage, labeling, and documentation procedures. 



Sample Collection 



• Following the purging process, collect groundwater samples in laboratory-supplied containers. 



• Confirm the laboratory analytical methods and sample container requirement with the MFA 
project manager or project chemist. If analysis for gasoline-range petroleum hydrocarbons or 
volatile organic compounds (VOCs) is proposed, fill the sample containers for gasoline and VOC 
analysis before filling sample containers for other analytical methods. Sample containers for 
gasoline and VOC analysis shall be filled to capacity without overfilling and capped so that no 
headspace or air bubbles remain in the container. 



 
1 EPA. 2017. Low stress (low flow) purging and sampling procedure for the collection of groundwater samples from 
monitoring wells. September 19. 
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Low Yield (Alternate Method) 



• If drawdown of the water table cannot be avoided by reducing the pumping rate, and the well 
goes dry during purging, discontinue pumping and water quality parameter measurements. 



• Collect the groundwater sample after the water level above the well bottom recovers to 90 
percent of the prepurge water level. For example, if the water level was 10 feet above the well 
bottom before purging, begin sampling when the water level has recovered to 9 feet or more 
above the well bottom. 



• If the water column volume is insufficient to meet the sample volume requirement, allow the 
water level to again recover to 90 percent before continuing sampling. Repeat this procedure 
until all sample containers are filled. 
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Standard Operating Procedure SOP Number: 10 



LNAPL Removal Date: 03/09/2021 



Revision Number: 0.1 



Scope and Application 
This standard operating procedure (SOP) describes the process for removal of light nonaqueous-
phase liquid (LNAPL; also referred to as separate-phase hydrocarbons) from groundwater monitoring 
wells, using a peristaltic pump, bailer, or passive simmer. LNAPL is typically composed of petroleum 
hydrocarbons that are lighter than water, and therefore occurs at the top of the water column inside 
a well. 



Equipment and Materials Required 
The following materials are necessary for this procedure: 



• Personal protective equipment (PPE; as specified in the health and safety plan) 



• Tape measure 



• Electric oil/water interface probe capable of detecting LNAPL and water 



• Buckets with lids 



• Plastic sheeting 



• Department of Transportation (DOT)-approved drums 



• Equipment decontamination supplies if equipment will be reused between well locations (see 
SOP 1 for equipment decontamination procedures) 



• Field form or notebook for documenting depth to and thickness of LNAPL and volume removed 



• Camera 



• Peristaltic pump with tubing, disposable bailer with ball check valve and rope/twine, or passive 
skimmer 



Methodology 
When the project-specific sampling and analysis plan (SAP) provides additional or different 
requirements for LNAPL removal, it takes precedence over this SOP. In the absence of a SAP, the 
procedures in this SOP shall be used. 



Owing to potential high concentrations of hazardous substances in LNAPL, its removal requires 
special consideration of the work area and equipment setup, health and safety procedures, use of 
appropriate PPE, procedures for equipment decontamination, and disposal of expendable sampling 
supplies. Confirm all procedures in advance with the MFA project manager and the MFA health and 
safety professional. 
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Manual Removal Procedures: 
Measurements of the depth of LNAPL and water will be made to the nearest 0.01 foot, using an 
electric oil/water interface probe in accordance with SOP 13. 



Removal by Peristaltic Pumping 



1. Cut a segment of plastic sheeting to an approximate 10-foot-by-10-foot dimension. Cut a hole in 
the center of the sheeting and place the sheeting over the well so that the well monument can 
be accessed through the hole and the sheeting lies flat on the ground. The sheeting defines the 
work area for LNAPL removal. All equipment that may come in contact with LNAPL should remain 
in this work area until it has been decontaminated or containerized for disposal.  



2. Measure the depth and thickness of LNAPL, using the oil/water interface probe.  



3. Measure a segment of pump tubing and mark a line on the tubing corresponding to the depth to 
LNAPL measured below the top of the well casing. Cut the tubing a few feet above the line and 
attach the tubing to the peristaltic pump. 



4. Lower the tubing into the well casing so that the marked line is even with the top of the casing. 
This should place the tubing intake at the approximate depth of LNAPL. Turn the pump on and 
discharge the pumped fluids into a bucket. Observe whether the fluids are predominantly LNAPL 
or water, and manipulate the depth of the intake to minimize water removed and maximize 
LNAPL removal. 



5. Continue pumping until manipulation of the intake depth no longer produces significant LNAPL 
relative to water. Remove the tubing and measure the depth to LNAPL with the oil/water 
interface probe. Typically, when the LNAPL thickness is less than about 0.1 feet, the LNAPL is no 
longer recoverable in significant quantities and pumping can cease. 



6. Visually estimate the amount of LNAPL removed, and document this in the filed notes. For 
reference, a 1-inch-thick layer of LNAPL in a standard 5-gallon bucket is approximate 1 liter in 
volume. 



7. Describe and document the LNAPL color, odor, and relative viscosity (compared to water) in the 
field notebook. Take photographs of the LNAPL. 



8. Transfer the LNAPL and water from the bucket(s) to a DOT-approved container. See SOP 1 for 
drum storage, labeling, and documentation procedures. 



9. Decontaminate the buckets and oil/water interface probe sensor and tape. 



10. Place pump tubing, plastic sheeting, PPE, and other expendable sampling supplies in a plastic 
trash bag for disposal. 



Removal by Bailing 



1. Define the work area using plastic sheeting as described in bullet 1 above. 



2. Measure the depth and thickness of LNAPL using the oil/water interface probe. 



3. Affix a disposable bailer to rope or twine. 



4. Lower the bailer into the well until it contacts the LNAPL layer. Typically, the LNAPL can be 
detected by a decrease in the bailer’s weight as it contacts the LNAPL layer. Continue to lower 
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the bailer so that approximately half of the bailer length extends below the top of LNAPL. Avoid 
submersing the entire bailer below the LNAPL, as this will result in loss of LNAPL through the top 
of the bailer. 



5. Remove the bailer and observe its contents. The bailer should contain a discrete volume of 
LNAPL that may be floating on water, depending on the thickness of the LNAPL layer in the well. 
Empty water from the bailer into a bucket by manually depressing the ball check valve at the 
bottom of the bailer. 



6. Empty the LNAPL from the bailer into a second bucket by manually activating the check ball on 
the bailer. 



7. Repeat steps 4 through 6 until bailing no longer produces a measurable layer of LNAPL in the 
bailer (typically no more than 0.1 foot thick). Measure the LNAPL thickness in the well with the 
oil/water interface probe to confirm that a recoverable LNAPL layer (no more than 0.1 foot thick) 
is no longer present. 



8. Visually estimate the amount of LNAPL removed as described above, and document in field 
notes. 



9. Describe and document the LNAPL color, odor, and relative viscosity (compared to water) in the 
field notebook. Take photographs of the LNAPL. 



10. Transfer the LNAPL and water from the bucket(s) to a DOT-approved container. See SOP 1 for 
drum storage, labeling, and documentation procedures. 



11. Decontaminate the buckets and oil/water interface probe sensor and tape. 



12. Place the bailer, rope/twine, plastic sheeting, PPE, and other expendable sampling supplies in a 
plastic trash bag for disposal. 



Removal by Passive Skimmer 



1. Define the work area, using plastic sheeting as described above. 



2. Open the well lid and observe the interior for the presence of a cable affixed to the well. Pull the 
cable up to remove the passive skimmer from the well. Do not detach the cable from the well or 
skimmer to ensure that when the skimmer is returned to the well, it will reside at the same depth 
as before. 



3. Once the passive skimmer is removed, wipe down its exterior and empty its contents into a 
bucket. 



4. Measure the depth and thickness of LNAPL remaining in the well, using the oil/water interface 
probe. 



5. If the LNAPL thickness is more than a few tenths of an inch, attempt to remove the LNAPL, using 
the peristaltic pump or bailer methods described above. 



6. Once LNAPL removal is deemed complete, use the cable to return the passive skimmer to the 
well at the same depth as before. 



7. Estimate the amount of LNAPL removed, describe and photograph the LNAPL as described 
above, and document observations in the field notes. 











LNAPL Removal 



SOP Number: 10 Page 4 



L:\Templates and Forms\Deliverables\MFA\Fieldwork\SOPs\SOP 10 - LNAPL Removal.docx 
 



8. Transfer the LNAPL and water from the bucket(s) to a DOT-approved container. See SOP 1 for 
drum storage, labeling, and documentation procedures. 



9. Decontaminate the buckets and oil/water interface probe sensor and tape. 



10. Place the bailer, rope/twine, plastic sheeting, PPE, and other expendable sampling supplies in a 
plastic trash bag for disposal. 
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Standard Operating Procedure SOP Number: 11 



Well Installation Date: 03/09/2021 



Revision Number: 0.1 



Scope and Application 
This standard operating procedure (SOP) describes the use of conventional machine slotted polyvinyl 
chloride (PVC) or prepacked well screens to install monitoring wells. The screen permits water to 
enter the well from the saturated aquifer, prevents soil from entering the well, and serves structurally 
to support the aquifer material. The slot size of the well screen is typically based on selection of the 
filter pack material. Monitoring wells must be designed and installed to ensure that low-turbidity 
groundwater samples, groundwater levels, and hydraulic conductivity data that are representative of 
conditions in the aquifer can be obtained. 



Equipment and Materials Required 
The following materials are necessary for this procedure: 



• Drill rig and operator provided by a subcontractor to MFA. Ensure that the subcontractor is 
licensed to perform the well installations. 



• Personal protective equipment (as specified in the health and safety plan). 



• Water-level meter. 



• Monitoring well construction log and notebook. 



Methodology 
When the project-specific sampling and analysis plan (SAP) provides additional or different 
requirements for well installation, it takes precedence over this SOP. In the absence of a SAP, the 
procedures in this SOP shall be used. 



The drilling contractor will be responsible for conforming to all applicable local and state regulations 
for well construction. 



The proposed well construction should be provided to the driller in advance so that (1) the driller can 
confirm that the proposed construction is consistent with state regulations, and (2) the driller comes 
to the project site with sufficient materials for the well construction. 



General Procedure:  
Drilling and Well Construction. This SOP assumes that a boring has already been drilled and is ready 
for well installation. See SOPs 7 and 8 for drilling procedures. If the boring was advanced to a depth 
below the targeted well screen interval, backfill the boring with cement-bentonite slurry or bentonite 
chips so that the boring bottom is at a depth about 2 feet below the lower screen interval depth. Well 
construction will include flush-threaded Schedule 40 PVC casing and conventional PVC well screen 
or stainless steel mesh prepacked well screen, placed at the bottom of the boring. 
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Filter Pack. Clean silica sand pack will be placed between the boring wall and the PVC screen/riser 
(i.e., the annulus) from the bottom of the well to approximately 1 to 2 feet above the screened 
interval. The filter pack should have greater hydraulic conductivity than the surrounding formation so 
that water can be drawn into the well. Before installation of the seal, the well may be surged using a 
surge block or similar technique to consolidate the filter pack and eliminate voids. Measure and 
document the depth to the sand filter pack before setting the seal. 



Seal. A bentonite seal 1 to 2 feet thick will be placed above the sand. The bentonite will be hydrated 
and allowed to sit for a minimum of 30 minutes for proper hydration and sealing. Measure and 
document the depth to the top of the seal before placing grout. 



Grout. Cement-bentonite slurry or bentonite chips (hydrated after installation) will be placed above 
the bentonite seal following proper hydration of the seal. The cement-bentonite slurry will be placed 
to within 1 foot of the ground surface. 



Surface Seal and Monument. A concrete surface seal will secure a flush-mounted, traffic-rated 
monument, or a bollard-protected stickup monument. Flush-mounted surface monuments will be 
completed slightly above grade to prevent ponding of water on the monument lid. A locking cap and 
lock will secure the top of the well casing in a surface monument. Tamper-resistant bolts (e.g., 
pentagonal) may be used to secure the lid of a flush-mounted monument. The lid of a stickup 
monument should be secured with a lock. 



The well constructor shall permanently affix a well identification label to the wellhead. In addition, 
the well number should be marked on the well (e.g., punched into monument ring, written on the well 
casing/cap with permanent marker). A v-notch is typically cut into the north side of the PVC riser for 
use as a survey point and for water level measurements. 



Documentation. The field representative will produce the following documentation during the well 
installation: 



• Length of well components, including blank casing, well screen, and sump (if included). 



• Preinstallation boring depth below ground surface (bgs). 



• Depth bgs to top and bottom of screen. 



• Depth bgs to top of filter pack and seal. 



• Types, brands, and amounts of materials (sand, bentonite, grout) used. 



• Decontamination procedures followed, if needed (see SOP 1 for equipment decontamination 
procedures). 



• If potable water was placed into the boring or well during installation, document the total volume 
of water placed; this information will be needed for well development (see SOP 12). 



• Any deviation from standard procedures or any problems encountered during the installation 
activities. 
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Standard Operating Procedure SOP Number: 12 



Well Development Date: 03/09/2021 



Revision Number: 0.1 



Scope and Application 
This standard operating procedure (SOP) describes the methods for developing new monitoring well 
installations. New wells should be developed no sooner than a period of 24 hours after the grout 
seal has been placed; longer periods of 48 to 72 hours may be necessary, depending on applicable 
local or state regulations. The objective of well development is to ensure that low-turbidity 
groundwater samples, groundwater levels, and hydraulic conductivity data representative of 
conditions in the aquifer can be obtained from the well. This SOP is also applicable to the 
redevelopment of existing monitoring wells. 



Equipment and Materials Required 
The following materials are necessary for this procedure: 



• Personal protective equipment (as specified in the health and safety plan) 



• Well purge equipment (e.g., Waterra Pump, bailer, and peristaltic pump) 



• Water-quality meter (e.g., Oakton and turbidity meter) 



• Water-level meter 



• Well construction logs for all wells to be developed 



• Equipment decontamination supplies if sampling equipment will be reused between sample 
locations (see SOP 1 for equipment decontamination procedures) 



• Five-gallon buckets with lids 



• Department of Transportation-approved storage containers (e.g., drums, totes) 



• Well development log and notebook 



Methodology 
When the project-specific sampling and analysis plan (SAP) provides additional or different 
requirements for well development, it takes precedence over this SOP. In the absence of a SAP, the 
procedures in this SOP shall be used. 



Owing to the potential for hazardous substances in groundwater, well development requires 
consideration of the work area and equipment setup, health and safety procedures, use of 
appropriate personal protective equipment, procedures for equipment decontamination, and 
disposal of expendable development supplies. Confirm all procedures in advance with the MFA 
project manager and the MFA health and safety professional. 



1. Cut a segment of plastic sheeting to an approximate 10-foot-by-10-foot dimension. Cut a hole in 
the center of the sheeting and place the sheeting over the well so that the well monument can 
be accessed through the hole and the sheeting lies flat on the ground. The sheeting defines the 
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work area for well development. All equipment that may come in contact with groundwater 
should remain in this work area until it has been decontaminated or containerized for disposal. 



2. Measure the depth to water and the total depth of the well before development. Confirm that the 
entire screen length is below the water level; if it is not, contact the MFA project manager to 
discuss potential modification of the well-development procedures. 



3. Subtract the depth to water from the total well depth to determine the height of the column of 
groundwater present in the well casing. Multiply the height by the gallon-per-foot value in the 
table below, corresponding to the diameter of the well being developed, to calculate the volume 
of water in the well casing. Record the readings and casing volume on the well development log. 



Casing Diameter 
(inches) 



Volume 
(gallons per foot) 



1 0.04 



2 0.17 



3 0.37 



4 0.65 



5 1.02 



6 1.46 



4. Surge groundwater through the entire well screen interval with a weighted bailer or Waterra 
pump with tubing equipped with surge block. Begin surging at the top of the well screen by 
vigorously moving the bailer or surge block in approximately 1-foot vertical increments. Gradually 
increase the surge depth until the entre screen interval has been surged. The surge time for 
each 1-foot increment will depend on type of drilling, lithology, and well completion details. 
Generally, there should be at least one minute of surging across each increment. 



5. After surging the well screen, purge groundwater from the well into buckets at a higher purging 
rate than the expected purging rate of groundwater sampling. Ideally, purging will be completed 
using a method that does not continue to surge the well (i.e., peristaltic or submersible pump). If 
a Waterra pump is used, remove the surge block from the tubing and set the tubing intake above 
the well screen for purging. Measure the water level during the purging process and adjust the 
pumping rate to maintain a water level above the top of the screen interval if possible. Document 
the volume of water removed. 



6. When the volume of water purged equals the casing volume, use the water-quality meter to 
measure the temperature, pH, conductivity, and turbidity of the purge water. Repeat the 
measurements for each casing volume removed. Note that a YSI water-quality meter or similar 
meters should not be used in highly turbid water, per the manufacturer’s recommendation. 



7. After the removal of five casing volumes, review the stability of the water quality meter readings. 
The well will be considered developed if the water quality readings have stabilized for three 
consecutive casing volumes for the following: 
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8. If the water-quality readings stabilize before a total of ten casing volumes are removed, 



development is complete. If the water-quality readings do not stabilize, well development will be 
consider complete after ten casing volumes have been removed. 



9. If the water level cannot be maintained above the well screen or the well pumps dry during 
purging, contact the MFA project manager for further instructions. 



10. If potable water was placed into the boring during drilling or into the well during installation, 
remove that volume of water and then begin purging as described in step 5. 
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Standard Operating Procedure SOP Number: 13 



Monitoring Well—Water Elevation Date: 03/09/2021 



Revision Number: 0.1 



Scope and Application 
This standard operating procedure (SOP) describes the methods for obtaining groundwater level 
measurements and light nonaqueous-phase liquid (LNAPL) measurements from monitoring wells. 
Measurement may be collected as an independent event or in conjunction with groundwater 
sampling or sampling of removed LNAPL. 



Equipment and Materials Required 
The following materials are necessary for this procedure: 



• Personal protective equipment (as specified in the health and safety plan) 



• Equipment decontamination supplies if equipment will be reused between well locations (see 
SOP 1 for equipment decontamination procedures) 



• Field notebook 



• Water-level meter or oil/water interface probe if water levels and LNAPL levels will be measured 



• Bailers or tape/paste to confirm LNAPL detections if required; see SOP 10 for procedures for 
managing LNAPL when removing LNAPL from a well 



Methodology 
When the project-specific sampling and analysis plan (SAP) provides additional or different 
requirements for water-level and LNAPL measurements, it takes precedence over this SOP. In the 
absence of a SAP, the procedures in this SOP shall be used. 



General Sampling Procedure: 
Review well construction details and historical groundwater and LNAPL levels and thicknesses if 
available. 



During groundwater sampling events, measurements should be collected before, during, and after 
purging and sampling. During purging and low-flow sampling, water-level measurements are 
conducted to ensure that drawdown is not occurring. Low-flow sampling methods are described in 
SOP 9. The following procedures should be followed when collecting groundwater-level and LNAPL 
measurements from wells. 



Water Level Measurement 



1. Test the water-level meter to ensure proper instrument response. This can be accomplished by 
immersing the probe tip in a small container of water. 



2. Open the well cover and cap and allow the water level to equilibrate with atmospheric pressure 
for several minutes so that a static water level is attained. Audible air movement into or out of 
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the well upon loosening of the well cap is an indication that the water level is not in equilibrium 
with atmospheric pressure. 



3. Locate the measurement reference point at the top of the well casing. Typically, this is a small 
notch in the casing or a point marked with a pen. If no measure point is present, measure the 
water level from the north side of the casing and note the result in the field notebook. 



4. Lower the water-level meter probe into the well casing until the probe signal indicates that water 
has been contacted. 



5. Observe the depth-to-water (DTW) reading from the measurement reference point at the top of 
the well casing to the nearest 0.01 foot. Over the course of about a minute, raise and re-lower 
the probe and observe the resulting DTW reading. If the reading remains unchanged to within 
0.01 foot, this is an indication that the water level has equilibrated with atmospheric pressure; 
the reading can then be recorded in the field notebook as the static water level reading. If the 
reading changes, allow more time for the water level to become static. 



6. If the work scope or SAP requires measurement of the depth-to-bottom (DTB), lower the probe to 
the bottom of the well and record the DTB reading from the reference point to the nearest 0.01 
foot. 



7. Remove the probe and decontaminate the probe and the portion of the probe tape inserted into 
the well casing. 



Water Level and LNAPL Measurement 



1. Repeat above steps 1 through 7. 



2. Lower the interface probe into the well casing until the probe signal indicates that LNAPL has 
been contacted. Typically, the interface probe will signal by a repeating beep when LNAPL is 
present. A steady signal indicates that LNAPL is absent and that the probe is recording the DTW. 



3. Observe the LNAPL reading as described in step 5 above until a static reading to the nearest 
0.01 foot is achieved, and record the reading in the field notebook. 



4. Lower the probe until a steady signal indicates that water has been contacted. Observe the 
water-level reading as described in step 5 above to confirm a static water level, and record the 
reading in the field notebook. 



5. If LNAPL is detected in a well with no prior history of LNAPL presence, or the LNAPL thickness is 
greater than in prior observations, verify the presence and thickness using an alternative 
technique (e.g., bailer, tape, and water/petroleum colorimetric paste). See SOP 10 for 
procedures for managing LNAPL when removing LNAPL from a well. 



6. Remove the interface probe and decontaminate the probe and the portion of the probe tape 
inserted into the well casing. 
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Standard Operating Procedure SOP Number: 16 



Soil Vapor Sampling  Date: 03/09/2021 



Revision Number: 0.1 



Scope and Application 
This standard operating procedure (SOP) describes the methods for collecting soil vapor samples 
from temporary or permanent equipment installed in unsaturated subsurface soil. Sample collection 
may require drilling through concrete or asphalt to gain access to subsurface soils. 



Equipment and Materials Required 
• The following materials are necessary for this procedure: 



• Personal protective equipment (as specified in the health and safety plan) 



• Measuring tape, Teflon™ tape, wrenches 



• Laboratory-supplied sample canister (e.g., Summa), manifolds, and flow controllers 



• Leak-detection equipment (helium tank, two-stage regulator, and gas-flow-control valve; and 
helium leak detector) 



• Vacuum (purge) pump 



• Laboratory chain-of-custody form 



• Equipment decontamination supplies if vapor-sampling equipment[instruments?] will be reused 
between sample locations (see SOP 1 for equipment decontamination procedures) 



• Soil vapor field sampling datasheet and notebook 



Methodology 
When the project-specific sampling and analysis plan (SAP) provides additional or different 
requirements for vapor sampling, it takes precedence over this SOP. In the absence of a SAP, the 
procedures in this SOP shall be used. 



Complete the attached questionnaire before beginning vapor-sampling activities. The intent of this 
questionnaire is to document potential sources of vapors that could require the collection of vapor 
samples that are not representative of vapors present in subsurface soil. 



General Sampling Procedure: 



Sample collection from a temporary or permanent boring 



• Installation of the sample point may be completed manually or by a drilling subcontractor. See 
SOPs 7 and 8 for drilling procedures. 



• Vapor point construction details, including screen length and depth placement, annular material, 
and seal specifications, may be project-specific and should be described in the project SAP. 



• Clear the ground surface of brush, root mat, grass, leaves, and other debris. 
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• Remove soil to the target depth, verify that the sample depth is correct, and record the depth in 
the field notebook and the boring log (see SOP 2). 



• Assemble and attach the sampling equipment as described below. Before sampling, temporary 
sampling points must equilibrate for at least 30 minutes. Permanent points should equilibrate 
for at least 48 hours. 



Sample collection from a subslab sample point 



Subslab soil-gas sampling points consist of a Cox-Colvin & Associates, Inc. (Cox-Colvin) Vapor PinTM 
system. The procedures developed by Cox-Colvin for installing and removing the Vapor Pin system, 
including the secure cover, are attached. 



Assembly and attachment of sampling equipment 



• Connect the sampling equipment as shown in the attached figure such that the equipment can 
be purged, leak tested, shut-in tested, and sampled in the field. 



• The vapor pin installed in an asphalt or cement slab will be connected to the ¼ turn Swagelok® 
ball valve (Valve #1—sampling valve), using appurtenant stainless steel or Tygon® tubing. The 
sampling valve is connected to a vacuum gauge, which is attached to the flow controller. 



• At the flow controller, a Swagelok tee connection will be fitted to the canister and to a second ¼ 
turn Swagelok ball valve (Valve #2—purge valve) used to isolate the purging equipment during 
actual sampling. 



• The canister has a built-in valve that allows isolation of the canister during purging and leak-
checking activities. On the other side of the purge valve (#2), a vacuum pump will be connected 
in order to induce vacuum for purging and shut-in testing. 



Leak detection 



• Helium will be contained around the sampling apparatus and sampling pin to serve as a leak-
check compound. Helium will be released into a small structure (shroud) that is placed over the 
sampling pin and sampling train. 



• With the canister valve closed, a sample of the soil gas collected during purging (described 
below) will be contained in a Tedlar® bag. 



• A field helium detector will be used to sample the air purged through the sampling train to verify 
the presence or absence of helium. A helium concentration greater than 10 percent of the 
concentration in the containment structure indicates that a leak is occurring. 



• If a leak is detected, the sampling and purging train fittings will be tightened and the leak check 
will be repeated. 



• The absence of helium during the purging process verifies the integrity of the sampling system 
before the sample is collected. 



• The canister will also be analyzed for helium by the analytical laboratory as a quality assurance 
measure. 



Sampling 



• After the sampling train is purged and no leaks are detected in the sampling train, close the 
valve leading to the vacuum pump (Valve #2—purge valve), open the valve leading to the 
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sampling pin (Valve #1—sample valve), and then open the valve on the canister to collect the 
sample over a 30-minute period or the duration of time required for the specific test. 



• Record field data during the sampling on the soil vapor field sampling datasheet, including the 
sampling start and stop times, the initial and final canister vacuum readings, and weather 
conditions. 



• The sample will be rejected if the initial canister pressure is not at least -25 inch of mercury or if 
the final canister pressure is greater than -0.1 inch of mercury. The final canister pressure is 
recommended at or near -5 inch of mercury. 



Data Recording 



In a field log notebook and soil vapor field sampling datasheet, record the following: 



• Project name, sample date, sampling location, canister serial number, initial vacuum reading, 
final pressure reading, and sampling time. 



• Weather conditions during sampling (temperature, barometric pressure, humidity, sunny/cloud 
cover, wind). 



• Date and amount of most recent prior rainfall. 



Abandonment of Sampling Points 



• Temporary Borings: Abandon each borehole in accordance with local and state 
regulations/procedures. See SOPs 7 and 8 for borehole abandonment procedures. The 
abandonment procedure typically consists of filling the boring with granular bentonite and 
hydrating the bentonite with water. Match the surface completion to the surrounding materials. 



• Subslab Vapor Pin: The subslab vapor pin will be properly decommissioned consistent with the 
attached Cox-Colvin procedure. The slab borehole will be filled with grout and/or concrete. 
Surface restoration may include a follow-up visit for final sanding and finish work to restore the 
floor slab, and associated coverings, to their original condition as required. 



 



 



 



 



 



 











QUESTIONNAIRE 
 
 



 



Preparer’s Name:    



Date/Time Prepared:        



Preparer’s Affiliation:    
 
1. OCCUPANT: 



 



 
Last Name: First Name:   



 
 



Building / Suite:   
 
 



Number of occupants/persons at this location:   
 
 
2. FACTORS THAT MAY INFLUENCE INDOOR AIR QUALITY 



 
 



a. Are petroleum‐powered machines or vehicles stored in the building or 
attached garage? (e.g., lawnmower, ATV, car)  Y / N  
Please specify    



b. Has the building ever had a fire?    Y / N  
When?   



c. Is a kerosene or unvented gas space heater present?     Y / N      
 Where & Type?    
d. Is there a workshop or hobby/craft area?    Y / N  
 Where & Type?   
e. Is there smoking in the building?    Y / N  
 Frequency?   
f. Have cleaning products been used recently?   Y / N  
 When & Type?   
g. Have cosmetic products been used recently?   Y / N  
 When & Type?   
h. Has painting/staining been done in the last 6 months?   Y / N 
 Where & When?   
i. Is there new carpet, drapes, or other textiles?   Y / N  
 Where & When?   
j. Have air fresheners been used recently?    Y / N  
 When & Type?   
k. Is there a kitchen exhaust fan?    Y / N 
 If yes, where vented?   











QUESTIONNAIRE 
 
 



 



l. Is there a bathroom exhaust fan?    Y / N 
 If yes, where vented?   
m. Is there a clothes dryer?      Y / N  
 If yes, is it vented outside?       Y / N 
n. Has there been a pesticide application?    Y / N  
 When & Type?   
o. Are there odors in the building?    Y / N 
 If yes, please describe:   
 



 



p. Do any of the building occupants use solvents or volatile chemicals at 
work? (e.g., chemical manufacturing or laboratory, auto mechanic or 
auto body shop, painting, fuel oil delivery, boiler mechanic, pesticide 
applicator, cosmetologist, carpet installer)   Y / N  
 



 If yes, what type of solvents are used?    
  
 If yes, are the occupants’ clothes  



washed at work?    Y / N 
 
 
3. PRODUCT INVENTORY FORM 



 
List specific products in the building that may contain petroleum hydrocarbons. Please note that MFA will visit 
the site to help complete the product inventory. 



 
 



Location Product 
Description Size (units) Condition* 



    
    
    
    
    
    
    
    



 
 



*Describe the condition of the product containers as unopened, used, or deteriorated. 











Scope:



This standard operating procedure describes
the installation and extraction of the Vapor
Pin™  for use in sub-slab soil-gas sampling. 1



Purpose:



The purpose of this procedure is to assure
good quality control in field operations and
uniformity between field personnel in the use
of the Vapor Pin™ for the collection of sub-
slab soil-gas samples.



Equipment Needed:



C Assembled Vapor Pin™ [Vapor Pin™ and 
silicone sleeve (Figure 1)]; 



C Hammer drill;
C 5/8-inch  diameter hammer bit (Hilti™ TE-



YX 5/8" x 22" #00206514 or equivalent); 
C 1½-inch diameter hammer bit (Hilti™ TE-



YX 1½" x 23" #00293032 or equivalent)
for flush mount applications; 



C ¾-inch diameter bottle brush;
C Wet/dry vacuum with HEPA filter



(optional);  
C Vapor Pin™ installation/extraction tool;
C Dead blow hammer;
C Vapor Pin™ flush mount cover, as 



necessary;
C Vapor Pin™ protective cap; and
C VOC-free hole patching material (hydraulic



cement) and putty knife or trowel. 



Installation Procedure:



1) Check for buried obstacles (pipes, electrical
lines, etc.) prior to proceeding.



2) Set up wet/dry vacuum to collect drill
cuttings.



3) If a flush mount installation is required,
drill a 1½-inch diameter hole at least 1¾-
inches into the slab.



4) Drill a 5/8-inch diameter hole through the 
slab and approximately 1-inch into the
underlying soil to form a void. 



5) Remove the drill bit, brush the hole with
the bottle brush, and remove the loose
cuttings with the vacuum.  



6) Place the lower end of Vapor Pin™
assembly into the drilled hole.  Place the
small hole located in the handle of the
extraction/installation tool over the Vapor
Pin™ to protect the barb fitting and cap,
and tap the Vapor Pin™ into place using a



Cox-Colvin & Associates, Inc., designed and
1



developed the Vapor Pin™; a patent is pending.



Standard Operating Procedure
Installation and Extraction



of the Vapor Pin™
May 20, 2011



Figure 1.  Assembled Vapor Pin™.
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dead blow hammer (Figure 2).  Make sure
the extraction/installation tool is aligned
parallel to the Vapor Pin™ to avoid
damaging the barb fitting.  



For flush mount installations, unscrew the
th r eaded  c oup l i ng  f r om the
installation/extraction handle and use the
hole in the end of the tool to assist with
the installation (Figure 3).  



During installation, the silicone sleeve will
form a slight bulge  between the slab and
the Vapor Pin™ shoulder.  Place the
protective cap on Vapor Pin™ to prevent
vapor loss prior to sampling (Figure 4).  



7) For flush mount installations, cover the
Vapor Pin™ with a flush mount cover. 



8) Allow 20 minutes or more (consult
applicable guidance for your situation) for
the sub-slab soil-gas conditions to
equilibrate prior to sampling.



9) Remove protective cap and connect sample
tubing to the barb fitting of the Vapor
Pin™ (Figure 5).  



10) Conduct leak tests [(e.g., real-time
monitoring of oxygen levels on extracted
sub-slab soil gas, or placement of a water



Figure 2.  Installing the Vapor Pin™.



Figure 3.  Flush-mount installation.



Figure 4.  Installed Vapor Pin™. 



Figure 5.  Vapor Pin™ sample connection. 
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dam around the Vapor Pin™) Figure 6]. 
Consult your local guidance for possible
tests.



11) Collect sub-slab soil gas sample.  When
finished sampling, replace the protective
cap and flush mount cover until the next
sampling event.  If the sampling is
complete, extract the Vapor Pin™.



Extraction Procedure:



1) Remove the protective cap, and thread the
installation/extraction tool onto the barrel
of the Vapor Pin™ (Figure 7).  Continue



turning the tool to assist in extraction,
then pull the Vapor Pin™ from the hole
(Figure 8).



2) Fill the void with hydraulic cement and
smooth with the trowel or putty knife.



3) Prior to reuse, remove the silicone sleeve
and discard.  Decontaminate the Vapor
Pin™ in a hot water and Alconox® wash,
then heat in an oven to a temperature of
130  C.  o



The Vapor Pin™ to designed be used
repeatedly; however, replacement parts and
supplies will be required periodically.  These
par t s  a r e  ava i l ab l e  on- l ine  a t
www.CoxColvin.com.  



Replacement Parts:
Vapor Pin™ Kit Case - VPC001
Vapor Pins™ - VPIN0522
Silicone Sleeves - VPTS077
Installation/Extraction Tool - VPIE023
Protective Caps - VPPC010
Flush Mount Covers - VPFM050
Water Dam - VPWD004
Brush - VPB026



Figure 6.  Water dam used for leak detection.



Figure 7.  Removing the Vapor Pin™.



Figure 8.  Extracted Vapor Pin™.
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Scope:



This standard operating procedure (SOP)
describes the methodology to use the Vapor
Pin™ Drilling Guide and Secure Cover to install
and secure a Vapor Pin™ in a flush mount
configuration.



Purpose:



The purpose of this SOP is to detail the
methodology for installing a Vapor Pin™ and
Secure Cover in a flush mount configuration. 
The flush mount configuration reduces the risk
of damage to the Vapor Pin™ by foot and
vehicular traffic, keeps dust and debris from
falling into the flush mount hole, and reduces
the opportunity for tampering.  This SOP is an
optional process performed in conjunction with
the SOP entitled “Installation and Extraction of
the Vapor Pin™”.  However, portions of this
SOP should be performed prior to installing the
Vapor Pin™.  



Equipment Needed:



C Vapor Pin™ Secure Cover (Figure 1);
C Vapor Pin™ Drilling Guide (Figure 2);
C Hammer drill;
C 1½-inch diameter hammer bit (Hilti™



TE-YX 1½" x 23" #00293032 or
equivalent);



C 5/8-inch diameter hammer bit (Hilti™
TE-YX 5/8" x 22" #00226514 or
equivalent);



C assembled Vapor Pin™;
C #14 spanner wrench;
C Wet/Dry vacuum with HEPA filter



(optional); and



C personal protective equipment (PPE).  



Installation Procedure:



1) Check for buried obstacles (pipes, electrical
lines, etc.) prior to proceeding.



2) Set up wet/dry vacuum to collect drill
cuttings.



3) While wearing PPE, drill a 1½-inch
diameter hole into the concrete slab to a



Standard Operating Procedure
Use of the Vapor Pin™ Drilling



Guide and Secure Cover
July 16, 2012



Figure 1.  Vapor Pin™ Secure Cover.



Figure 2.  Vapor Pin™ Drilling Guide.
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depth of approximately 1 3/4 inches.  Pre-
marking the desired depth on the drill bit
with tape will assist in this process. 



4) Remove cuttings from the hole and place
the Drilling Guide in the hole with the
conical end down (Figure 3).  The hole is
sufficiently deep if the flange of the
Drilling Guide lies flush with the surface of
the slab.  Deepen the hole as necessary, but
avoid drilling more than 2 inches into the
slab, as the threads on the Secure Cover
may not engage properly with the threads
on the Vapor Pin™. 



5) When the 1½-inch diameter hole is drilled
to the proper depth, replace the drill bit



8with a / -inch diameter bit, insert the bit5



through the Drilling Guide (Figure 4), and
drill through the slab.  The Drilling Guide
will help to center the hole for the Vapor
Pin™, and keep the hole perpendicular to
the slab. 



6) Remove the bit and drilling guide, clean
the hole, and install the Vapor Pin™ in
accordance with the SOP “Installation and
Extraction of the Vapor Pin™.



7) Screw the Secure Cover onto the Vapor
Pin™ and tighten using a #14 spanner
wrench by rotating it clockwise (Figure 5). 
Rotate the cover counter clockwise to
remove it for subsequent access.  



Limitations:



On slabs less than 3 inches thick, it may be
difficult to obtain a good seal in a flush mount
configuration with the Vapor Pin™.



Figure 3.  Installing the Drilling Guide.



Figure 4.  Using the Drilling Guide.



Figure 5.  Tightening the Secured Cover.
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Figure 
Sub-Slab Soil Gas
Sampler System



Former Office Building
Port of Astoria



Astoria, Oregon



Source: CH2MHill, Corvallis Applied Sciences
Laboratory
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Standard Operating Procedure SOP Number: 17 



Ambient Air Sampling Date: 03/09/2021 



Revision Number: 0.1 



Scope and Application 
This standard operating procedure (SOP) describes the methods for collecting ambient air samples,  
using laboratory-supplied canisters with flow controllers. 



Equipment and Materials Required 
The following materials are necessary for this procedure: 



• Personal protective equipment (as specified in the health and safety plan) 



• Measuring tape, Teflon™ tape, wrenches 



• Identification placards to inform the public (as needed) 



• Straps/chains to secure outdoor samples 



• Laboratory-supplied sample canister (e.g., Summa) and flow controllers 



• Laboratory chain-of-custody form 



• Decontamination materials 



• Field forms or notebook for documenting the sampling procedures 



Methodology 
When the project-specific sampling and analysis plan (SAP) specifies additional or different 
requirements for ambient air sampling, it takes precedence over this SOP. In the absence of a SAP, 
the procedures in this SOP shall be used. 



Complete the attached questionnaire before beginning indoor ambient air sampling activities. 



General Sampling Procedure: 
• Identify potential sources of target or interfering compounds from inside the building or from the 



product inventory portion of the questionnaire; remove these before beginning sampling. 



• Place sample containers for indoor sampling between 3 and 5 feet above the floor to represent 
sampling from a typical human breathing zone. Protect containers from disturbance for the 
duration of the sampling. 



• Record field data before and after the sampling, including the sampling start and stop times, the 
initial and final canister vacuum readings, temperature, relative humidity, and observations of 
conditions that may influence sampling results (e.g., presence or use of petroleum products, 
open windows/doors). The sample will be rejected if the initial canister pressure is not at least -
25 inch of mercury or if the final canister pressure is greater than -0.1 inch of mercury. 
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• Slowly open the control valve to allow collection of the sample. Return to the sampler before the 
programmed sample duration so that some vacuum remains in the container. Close the sample 
container valve and process the sampling container for shipment to the analytical laboratory. 



• Other items to record in the field notebook/form include the sampling location, canister serial 
number, and weather conditions (temperature, barometric pressure, humidity, sunny/cloudy, 
wind). 











QUESTIONNAIRE 



Preparer’s Name: 



Date/Time Prepared:   



Preparer’s Affiliation: 



1. OCCUPANT:



Last Name: First Name:  



Building / Suite:  



Number of occupants/persons at this location: 



2. FACTORS THAT MAY INFLUENCE  AIR QUALITY



a. Are petroleum‐powered machines or vehicles stored in the building
Y / N  attached garage? (e.g., lawnmower, ATV, car) 



Please specify 
b. Has the building ever had a fire? Y / N 



When?
c. Is a kerosene or unvented gas space heater present? Y / N     



Where & Type?
d. Is there a workshop or hobby/craft area? Y / N 



Where & Type?
e. Is there smoking in the building? Y / N 



Frequency?
f. Have cleaning products been used recently? Y / N 



When & Type?
g. Have cosmetic products been used recently? Y / N 



When & Type?
h. Has painting/staining been done in the last 6 months? Y / N 



Where & When?
i. Is there new carpet, drapes, or other textiles? Y / N 



Where & When?
j. Have air fresheners been used recently? Y / N 



When & Type?
k. Is there a kitchen exhaust fan? Y / N 



If yes, where vented?











QUESTIONNAIRE 
 
 



 



l. Is there a bathroom exhaust fan?    Y / N 
 If yes, where vented?   
m. Is there a clothes dryer?      Y / N  
 If yes, is it vented outside?       Y / N 
n. Has there been a pesticide application?    Y / N  
 When & Type?   
o. Are there odors in the building?    Y / N 
 If yes, please describe:   
 



 



p. Do any of the building occupants use solvents or volatile chemicals at 
work? (e.g., chemical manufacturing or laboratory, auto mechanic or 
auto body shop, painting, fuel oil delivery, boiler mechanic, pesticide 
applicator, cosmetologist, carpet installer)   Y / N  
 



 If yes, what type of solvents are used?    
  
 If yes, are the occupants’ clothes  



washed at work?    Y / N 
 
 
3. PRODUCT INVENTORY FORM 



 
List specific products in the building that may contain petroleum hydrocarbons. Please note that MFA will visit 
the site to help complete the product inventory. 



 
 



Location Product 
Description Size (units) Condition* 



    
    
    
    
    
    
    
    



 
 



*Describe the condition of the product containers as unopened, used, or deteriorated. 
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Standard Operating Procedure SOP Number: 18 



Underground Utility Locates Date: 03/09/2021 



Revision Number: 0.1 



Scope and Application 
This standard operating procedure (SOP) describes the practices for locating underground utilities. 
Refer to the MFA health and safety plan (HASP) for additional information regarding communication 
procedures to be followed when an inadvertent utility strike occurs, as well as regarding methods for 
mitigating hazards during a utility strike. 



Equipment and Materials Required 
The following materials are necessary for this procedure: 



• Personal protective equipment (as specified in the HASP) 



• Marking materials (e.g., marking paint, stakes, flags) 



• Field documentation materials 



Methodology 
When the project-specific sampling and analysis plan (SAP) specifies additional or different 
requirements for underground utility locates, it takes precedence over this SOP. In the absence of a 
SAP, the procedures in this SOP shall be used. 



Before Conducting Utility Locates: 
• Ensure that the locate will be conducted reasonably soon before the excavation work begins, 



e.g., within 48 hours. There may be project-specific conditions, e.g., weather and/or ground 
features that could cause markings to fade, which would require scheduling of the excavation 
work sooner than 48 hours after the locate. 



• Clearly define the boundary of the work and the locations of all proposed excavations. Prepare a 
map of the project area showing the excavation locations. 



• Interview site managers/property owners and obtain plans or drawings, if available, showing on-
site utilities. 



• For project work that will not take place in the public right-of-way, ensure that the public rights-of-
way nearest to the project are identified and communicated during the one-call notification. 



• Identify the township and range of the project area. This information can be easily attained by a 
quick email to MFA’s GIS Exchange. 



• If feasible, conduct a site visit to identify site conditions that could cause fading or disruption of 
marking paint. Such conditions could include gravel or ground sensitive to erosion and high 
traffic. 



• Check the weather forecast to assess the potential for snow or rain to make marking utilities 
difficult or cause the markings to fade. 











Underground Utility Locates 



SOP Number: 18 Page 2 



L:\Templates and Forms\Deliverables\MFA\Fieldwork\SOPs\SOP 18 - Utility Locates.docx 
 



One-Call Utility Notification: 
• If possible, initiate the one-call utility notification at least one week before the proposed work 



begins. 



• Include a map or GPS coordinates when submitting the notification. 



• Before conducting any excavation activities, confirm with each public utility that the utility locate 
has been completed. 



• On remote or complicated sites, consider meeting public locators on site. 



• Document the one-call ticket number and results in the project files. 



• Provide the one-call ticket number to subcontractors who will be doing the excavations. 



Private Utility Locate: 
• Conduct the private utility locate only after confirmation that the public utility locate has been 



completed and all public utilities have been marked and the results reviewed by MFA staff who 
will be overseeing the excavations. 



• Meet the private locator on site and participate in the entire private utility locate. Be engaged in 
the process, ask questions, and take time to walk the site thoroughly with the locator. 



• Bring a copy of the one-call utility ticket and results of the one-call utility locater to check against 
the utility markings on the ground. 



• If possible, have a site/property representative knowledgeable of on-site utilities participate in 
the private utility locate. 



• If paint alone may not suffice to ensure clear marking of utilities, add vertical markers such as 
stakes or flags. 



• Visually assess the area of the proposed excavation(s) to identify features potentially indicative 
of buried utilities. Have the private utility locator examine each feature identified below to assess 
the presence of buried utilities. 



− Examine adjacent public rights-of-way where public utilities have been marked for evidence 
of utilities that may extend onto the project site. 



− Identify nearby light poles, telephone poles, electrical utility poles, or other overhead utility 
poles with wires or conductors that run from the overhead utility, down the pole, and into the 
ground. 



− Identify the location of gas meters, water meters, or other aboveground junction boxes for 
evidence of utilities extending from these features into the ground. 



− Examine asphalt and concrete ground surfaces for discontinuities in the surface indicative of 
utility installations. Discontinuities may include recent patches of asphalt or concrete inlaid 
within older concrete or asphalt surfaces. 



− Identify manholes and catch basins indicative of buried storm or sanitary sewer pipes. Open 
manholes to examine the orientation of associated pipes to assess whether the utilities may 
be present near proposed excavations. 



− Identify tank ports and vent pipes. 
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− Identify irrigation systems and associated features such as valve boxes and controllers. 



− Identify any other signs indicating the presence of buried utilities. 



− Be wary of utility marks that suddenly begin or dead end. 



Preparing to Perform Subsurface Activities after a Locate: 
• Ensure that the markings are still visible when the work begins. 



• Adjust locations, as needed, to avoid identified utilities, or use alternative methods such as 
nonmechanical excavation means (i.e., manual excavation or air-knifing) to a minimum depth of 
5 feet. 



Table 
APWA UNIFORM COLOR CODE 



 WHITE—Proposed Excavation 



 PINK—Temporary Survey Markings 



 RED—Electric Power Lines, Cables, Conduit and Lighting Cables 



 YELLOW—Gas, Oil, Steam, Petroleum or Gaseous Materials 



 ORANGE—Communication, Alarm or Signal Lines, Cables or Conduit 



 BLUE—Potable Water 



 PURPLE—Reclaimed Water, Irrigation and Slurry Lines 



 GREEN—Sewers and Drain Lines 
Source: Uniform Color Codes, ANSI Standard Z535.1. American Public Works Association. Revised 1999. 
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of LNAPL or dissolved contaminants than grab samples from temporary wells or
open borings. Furthermore, monitoring wells with surveyed top-of-casings tied
into the existing elevation datum will provide additional data to help evaluate the
potentially complex groundwater flow patterns at the site. MFA will complete two
of the borings as monitoring wells. The wells will be installed to a depth of 20 feet
bgs and screened from 5 to 20 feet bgs, consistent with the other eight monitoring
wells previously installed at the 76 Hillsboro/Gas N Grub site. These two wells will
be developed, sampled, and surveyed as part of this scope of work. However,
instead of pre-determined locations, MFA would like the placement of the two
wells to be informed by our field observations and determined at that time.
DEQ appreciates the contingency to advance additional borings adjacent to the
strip mall building (borings B-5 and B-6) in the event indications of contamination
are observed. Please also consider that evolving understanding of groundwater
flow patterns may inform decisions regarding the need for additional
borings/wells west or east of the strip mall building. DEQ’s comment is noted, and
we will keep this in mind when providing our recommendations during reporting.


 
Vapor Intrusion Assessment, Page 2 –


Is there a contingency to advance additional sub-slab sampling points further
south in the occupied spaces of the strip mall if contaminants are detected above
applicable RBCs in any or all of SV-1 through SV-3? DEQ assumes that the
negotiated access agreement would cover the entire strip mall property. Please
clarify. MFA understands that the data from SV-1 through SV-3 together with the
off-site groundwater samples will inform whether further vapor assessment to the
south is needed to delineate the extent of potential vapor intrusion risk in the strip
mall. MFA will be screening the data against applicable RBCs and will provide
recommendations for additional assessment in our report, if warranted (e.g.,
additional sub-slab samples collected farther south in the strip mall,
indoor/outdoor air sampling, etc.) If the analytical results appear to warrant more
immediate action, MFA will set up a call with DEQ for interim discussion. We will
also update DEQ once the access agreements have been reached, but we intend
to establish broader agreements with owner and tenants such that additional
assessment or monitoring could be coordinated without the need for brand new
agreements established for each event.
The sub-slab samples should be collected from permanent sampling points, as
more than one sampling event may be required to capture seasonal variability.
MFA acknowledges that, at a minimum, one additional sub-slab sampling event
will be needed in the restaurant to capture any seasonal variability in soil vapor
conditions. At this time, MFA would like to proceed to install SV-1 through SV-3 as







temporary pins, patch the holes, and leave the restaurant as we found it. The
client, client’s legal counsel, and MFA have concerns about installing permanent
soil vapor sampling ports in the restaurant during this initial assessment (i.e., the
lack of control over who has access to these ports, potential accidents or damage
to the ports, creating potential hazards, etc.) After this initial assessment is
complete, we will provide recommendations on whether the installation of
permanent sampling ports in that building would be in the client’s best interest,
and if so, would work with the strip mall property owner and restaurant owner to
ensure the ports do not introduce a risk of liability  to our client.
DEQ recommends that concurrent with the sub-slab sampling, ambient indoor
and outdoor air samples be collected using passive diffusive samplers (e.g.,
Radiello®) deployed for 7-14 days. DEQ’s comment is noted. However, MFA would
like to proceed with SV-01 through SV-03 as an initial assessment, the results of
which will inform follow-up actions and additional assessment, if warranted. MFA
will be screening the initial data against applicable RBCs and will provide
recommendations at that time (e.g., additional sub-slab samples collected farther
south in the strip mall, indoor/outdoor air sampling, etc.) If sample results appear
to warrant more immediate action, MFA will set up a call with DEQ for interim
discussion.


 
Sample Collection Methods, Page 3 –


DEQ assumes that the sampling regulator will be set at a rate not to exceed 200
ml/min. This is correct. MFA requests that sample containers from the lab come
with flow control valves that do not exceed that rate.
This section mentions that the sample train will be appropriately purged prior to
sample collection. Although the use of a shroud and helium as a leak-check
compound is mentioned, there is no mention of using a hand-held helium meter
to evaluate potential atmospheric contamination of the sample train. Please
clarify. Correct, MFA uses a hand-held helium detector during this step. The
helium detector will be used to sample the air purged through the sampling train
to verify the presence or absence of helium. A helium concentration greater than
10 percent of the concentration in the shroud indicates that a leak is occurring in
the sampling train, and sampling will not commence until all leaks have been
repaired and all leak detection measures have been passed. See attachment,
MFA SOP 16.
DEQ assumes that the sampling operations will be terminated at an appropriate
time to ensure there is sufficient negative pressure in the summa canister.
Correct, MFA field staff leave the final canister pressure at or near -5 inches of
mercury ahead of sample shipment. The sample will be rejected by the lab if the







initial canister pressure is not at least -25 inch of mercury or if the final canister
pressure is greater than -0.1 inch of mercury. See attachment, MFA SOP 16.
It is DEQ’s understanding that MFA has prepared SOPs that cover soil gas
sampling. Suggest that at least the sub-slab sampling SOPs be included as an
attachment to the work plan and referenced, as the foregoing points are likely
addressed by them. Correct. Although we are not reissuing the Work Plan, I have
referenced this SOP in my comments above. See attachment, MFA SOP 16.
If groundwater recharge conditions permit, DEQ recommends purging the
temporary wells and allowing to recharge prior to sampling to minimize the
turbidity in collected samples as much as possible. MFA agrees with this
approach, conditions permitting.


 
Analytical Methods, Page 3 –


Soil and groundwater samples should be analyzed for all of the RBDM VOCs
(including trimethylbenzenes, EDC/EDB, propylbenzene) MFA will have soil and
groundwater samples analyzed for RBDM VOCs (including trimethylbenzenes,
EDC/EDB, propylbenzene), not just BTEX + naphthalene, as originally described in
the Work Plan.
Soil samples should be collected using the Method 5035 protocol for VOC
analysis. Correct, MFA will collect soil samples for VOC analysis using Method
5035. See attachment, MFA SOP 05.


 
MFA will provide a schedule for the drilling and soil vapor sampling activities once dates are
scheduled.
 
Thank you!


 
SARAH COLEE | MAUL FOSTER & ALONGI, INC.
Project Environmental Scientist
pronouns: she/her
m. 971.275.3145 | d. 503.501.5237


3140 NE Broadway, Portland, OR 97232
www.maulfoster.com


 
From: VANEK Todd * DEQ <Todd.VANEK@deq.oregon.gov> 
Sent: Tuesday, April 9, 2024 1:59 PM
To: Sarah Colee <scolee@maulfoster.com>
Cc: 76hillsboro@gmail.com; David Weatherby <dweatherby@maulfoster.com>; Hunter, Jeffrey
(POR) <JHunter@perkinscoie.com>; SCHATZ Jeff * DEQ <Jeff.SCHATZ@deq.oregon.gov>
Subject: Hillsboro 76/Gas N Grub - 34-23-0263
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[External Sender - Confirm Sender and Beware of Links and Attachments]


Sarah:
 
Thank you for preparing and submitting the Work Plan for Offsite Assessment dated February 20,
2024, to delineate the LNAPL and dissolved phase plume south of the site and initiate a vapor
intrusion assessment of the adjacent strip mall building. DEQ’s comments and recommendations
organized by the workplan sections are provided below.
 


Free-Phase Product and Dissolved-Phase Contaminant Assessment, Page 2 –
Depending on the depth to water (DTW) during drilling, borings may need to be
advanced deeper than 15 feet below ground surface (bgs) to allow for accurate fluid
level measurements and adequate volume for groundwater sampling.
Conditions permitting, if evidence of vadose zone contamination is found above the
water table, in addition to the sampling the impacted zone, suggest collecting a deeper
soil sample and/or sample just above the water table to help constrain the vertical
extent of contamination.
Once the desired boring depth has been reached, suggest letting the boring sit for a
period of time before gauging with the oil-water interface probe (note: comment not
necessary if wells are installed in lieu of borings, since they should sit at least 24 hours
after development prior to gauging/sampling-see comment below about monitoring
wells).
DEQ appreciates the proposal to evaluate groundwater conditions in proximity to the
strip mall south of the subject property. However, borings B-1 and B-2 at a minimum
should be completed as monitoring wells. The monitoring wells should be installed to
20 feet bgs consistent with the onsite wells to account for seasonal water level
fluctuations. DEQ believes that properly constructed and developed monitoring wells
will provide more reliable information concerning the presence of LNAPL or dissolved
contaminants than grab samples from temporary wells or open borings. Furthermore,
monitoring wells with surveyed top-of-casings tied into the existing elevation datum
will provide additional data to help evaluate the potentially complex groundwater flow
patterns at the site.
DEQ appreciates the contingency to advance additional borings adjacent to the strip
mall building (borings B-5 and B-6) in the event indications of contamination are
observed. Please also consider that evolving understanding of groundwater flow
patterns may inform decisions regarding the need for additional borings/wells west or
east of the strip mall building.


 
Vapor Intrusion Assessment, Page 2 –


Is there a contingency to advance additional sub-slab sampling points further south in
the occupied spaces of the strip mall if contaminants are detected above applicable
RBCs in any or all of SV-1 through SV-3? DEQ assumes that the negotiated access
agreement would cover the entire strip mall property. Please clarify.
The sub-slab samples should be collected from permanent sampling points, as more







than one sampling event may be required to capture seasonal variability.
DEQ recommends that concurrent with the sub-slab sampling, ambient indoor and
outdoor air samples be collected using passive diffusive samplers (e.g., Radiello®)
deployed for 7-14 days.


 
Sample Collection Methods, Page 3 –


DEQ assumes that the sampling regulator will be set at a rate not to exceed 200
ml/min.
This section mentions that the sample train will be appropriately purged prior to
sample collection. Although the use of a shroud and helium as a leak-check compound
is mentioned, there is no mention of using a hand-held helium meter to evaluate
potential atmospheric contamination of the sample train. Please clarify.
DEQ assumes that the sampling operations will be terminated at an appropriate time to
ensure there is sufficient negative pressure in the summa canister.
It is DEQ’s understanding that MFA has prepared SOPs that cover soil gas sampling.
Suggest that at least the sub-slab sampling SOPs be included as an attachment to the
work plan and referenced, as the foregoing points are likely addressed by them.
If groundwater recharge conditions permit, DEQ recommends purging the temporary
wells and allowing to recharge prior to sampling to minimize the turbidity in collected
samples as much as possible.


 
Analytical Methods, Page 3 –


Soil and groundwater samples should be analyzed for all of the RBDM VOCs (including
trimethylbenzenes, EDC/EDB, propylbenzene)
Soil samples should be collected using the Method 5035 protocol for VOC analysis.


 
Please provide a schedule for the drilling and soil vapor sampling activities once hard dates are
secured. Let me know if you have any questions or need additional information.
 
Thank you.
 
Todd Vanek
Project Manager
Department of Environmental Quality
Northwest Region Cleanup Program
700 NE Multnomah Street, Suite 600
Portland, OR 97232
971-295-8731
todd.vanek@deq.oregon.gov
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