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Appendix A – Standard Operating Procedures 

Standard Operating Procedures (SOPs) to be followed by CH2M HILL and it’s 
subcontractors during implementation of the SAPs for Group 5 are described in this 
appendix. The SOPs include: 

• SOP 1 - Utility Clearance 

• SOP 2 – Surveying of Soil and Soil Vapor Borings 

• SOP 3 - Surface Geophysics 

• SOP 4 - Soil Vapor Sampling 

• SOP 5 - Split-spoon or Geoprobe Soil Sampling 

• SOP 6 - Soil Boring Drilling and Abandonment 

• SOP 7 - Surface/Hand-Auger Sampling 

• SOP 8 – VOC Soil Sampling 

• SOP 9 - Borehole and Trench Sampling and Logging  

• SOP 10 - Surface Water Sampling 

• SOP 11 - Quality Control Sampling 

• SOP 12 - Decontamination of Personnel and Equipment 

• SOP 13 - Investigation-derived Waste Management 

• SOP 14 - Packaging and Shipping Procedures 

• SOP 15 - Chain-of-Custody Procedures 

• SOP 16 - Documentation and Records 

 



 

  

 
STANDARD OPERATING PROCEDURE 1 

Utility Clearance 

1.0 Purpose and Scope 
This Standard Operating Procedure (SOP) provides a general procedure for determining the 
presence of subsurface utilities where planned site activities involve the physical 
disturbance of subsurface materials.   

2.0 Equipment and Materials 
• Field logbook 
• As-built plans 
• Metal detector and/or magnetometer 
• Ground penetrating radar 

3.0 Procedures and Guidelines 
Field procedures and guidelines described in Odgen (1996) procedure number FP-B-7, 
Utility Clearance (Attachment A) will be followed.   

4.0 Key Checks and Items 
• Check as-built plans prior to work being completed. 

• Conduct interviews with site personnel about any utilities. 

• Procedures and guidelines described in Odgen (1996) procedure number FP-B-7, Utility 
Clearance (Attachment A) will be followed. 

5.0 References 
Odgen.  1996.  RCRA Facility Investigation Work Plan Addendum, Santa Susana Field Laboratory, 
Ventura Count, California, Volume III, September. 
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Attachment A 
Ogden (1996), Procedure Number FP-B-7, Utility Clearance 
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STANDARD OPERATING PROCEDURE 2 

Surveying of Soil and Soil Vapor Borings 

1.0 Purpose and Scope  
This Standard Operating Procedure (SOP) provides a general procedure for surveying of 
soil and soil vapor borings.   

2.0 Equipment and Materials 
• Field logbook  
• GPS 

3.0 Procedures and Guidelines 
Horizontal X and Y coordinates for soil and soil vapor boring locations will be surveyed 
using a Field Global Positioning System (GPS) with sub-meter accuracy and will be 
referenced to North American Datum of 1983 (NAD83). 

 



 

  

STANDARD OPERATING PROCEDURE 3 

Surface Geophysics 

1.0 Purpose and Scope 
This Standard Operating Procedure (SOP) provides a general procedure for surface 
geophysical data to facilitate the collection of geologic, hydrogeologic, and geotechnical 
data. For subsurface sampling investigations using direct-push, drilling, or hand-augering 
techniques, surface geophysical methods are applied to locate buried objects such as 
underground utilities so that they can be avoided during sampling activities.    

2.0 Equipment and Materials 
• Field logbook  
• GPS, magnetometers, and other geophysical instruments 

3.0 Procedures and Guidelines 
Field procedures and guidelines described in Ogden (1996) procedure number FP-B-1, 
Surface Geophysics (Attachment A) will be followed. 

4.0 Key Checks and Items 
• Instrumentation must be calibrated. 

• Procedures and guidelines described in Ogden (1996), procedure number FP-B-1, 
Surface Geophysics (Attachment A) will be followed. 

5.0 References 
Ogden.  1996.  RCRA Facility Investigation Work Plan Addendum, Santa Susana Field Laboratory, 
Ventura Count, California, Volume III, September. 
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Attachment A 
Ogden (1996), Procedure Number FP-B-1, Surface Geophysics 
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STANDARD OPERATING PROCEDURE 4 

Soil Vapor Sampling 

1.0 Purpose and Scope 
This Standard Operating Procedure (SOP) provides a general procedure for soil vapor 
sampling.  

2.0 Equipment and Materials 
• Field logbook  
• Gas-tight glass sampling bulb fitted with Teflon stopcocks and a rubber sampling port 
• Leak detection compound, pentane or isopropyl alcohol 
• Gloves 

3.0 Procedures and Guidelines 
Field procedures and guidelines described in DTSC (2003) Advisory – Active Soil Vapor 
Investigations (Attachment A) and previous Santa Susana Field Laboratory sampling 
methods will be followed. All probes will be temporary and will be installed using the 
direct push method.   

In addition to following the DTSC Advisory, each sample collected will be documented in a 
bound field log book as outlined in SOP 16, Documentation and Records. Chain-of-custody 
(COC) procedures will be performed in accordance to SOP 15, Chain-of-custody procedures. 
Quality control samples will be collected as described in SOP 11, Quality Control Samples. 
Decontamination of equipment will be conducted as described in SOP 12, Decontamination 
of Personnel and Equipment. 

3.1 Drilling and Probe Installation 
Soil vapor probes will be installed using a direct-push rig. The direct-push rig will advance 
a 2-inch outside diameter steel tube fitted with a drop-off well point. When the target 
sampling depth (or refusal) is reached, the direct-push rods will be withdrawn several 
inches to drop the well point and expose the open pipe end. The soil vapor probe will then 
be inserted down the rods with the bottom of the ¼-inch outside diameter (OD) 
polyethylene tubing. The bottom 6 to 8 inches of the tubing will be slotted to allow vapor 
flow and the bottom of the tubing will be left open. The probe will be placed at the bottom 
of the boring or 6 to 12 inches off the bottom to allow adequate vapor flow for sample 
collection. Filter pack material (clean silica sand) will be placed around the screened portion 
of the probe by pouring the sand down the open direct-push rods as the rods are slowly 
retracted. Granular bentonite will be placed above the filter pack and hydrated to seal the 
probe. 
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For limited-access locations, soil vapor probes will be installed with a portable rotohammer 
or drilled by hand using a narrow metal “slam bar”. Soil vapor probes installed by the roto-
hammer or slam bar will be installed similar to those installed by the direct-push rig. 

Several feet of polyethylene tubing will be allowed to extend above the ground surface to 
allow for easy sampling. Each probe will be labeled with a unique sample ID with a 
permanent marker. A small metal screw or a small rubber cap will be packed at the end of 
the polyethylene tubing to prevent insects, soil, rain, or any foreign object from entering the 
tubing prior to sampling. 

3.2 Purging and Sampling 
Following the installation of the soil vapor probes, field protocols specify that samples not 
be collected for at least one hour to allow equilibration with subsurface soil vapor 
conditions. For all previous RFI sampling, equilibration time was 24 to 48 hours.  Therefore, 
the soil vapor probes will be allowed to equilibrate for at least 24 to 48 hours prior to 
sampling. Soil vapor samples will be collected using a gas-tight glass sampling bulb fitted 
with Teflon stopcocks and a rubber sampling port. The glass sampling bulb will be shielded 
from direct sunlight by wrapping the bulb in aluminum foil. The glass bulb will be 
connected to a flow meter and a portable sampling pump. A flow of approximately 100 to 
150 millimeters per minute (mL/min) will be maintained to purge between 7 and 10 purge-
volumes from the soil vapor probe.  

During sampling, an open jar containing a pentane- or isopropyl alcohol-soaked cloth will 
be placed adjacent to the sampling train. This is to ensure that there is no leak in the 
bentonite surface seal or that the sampling equipment seals allow ambient air into the 
sample. After the probe is purged, the soil vapor sample will be collected by attaching the 
glass sampling bulb to the sampling train. 

Sample bulbs will be decontaminated by opening the bulb to ambient air overnight and then 
purging the bulb for several minutes prior to reuse. Additional decontamination procedures 
will be employed on bulbs that were used to collect samples that contained greater than 
approximately 1000 micrograms per liter (ug/L) total VOCs. The additional 
decontamination procedure includes disassembling the bulb/stopcock setup, baking the 
glass bulb in a warm oven, and rinsing the equipment with methanol prior to reassembling 
and collection of another sample.  

4.0 Key Checks and Items 
• Probes will be allowed to equilibrate for at least 24 to 48 hours prior to sampling. 

• Purge Volume will be 7 to 10 purge volumes. 

• Leak detection test will be performed for all probes using pentane or isopropyl alcohol. 

• Procedures and guidelines described in DTSC (2003), Advisory – Active Soil Vapor 
Investigations (Attachment A) will be followed. 
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5.0 References 
DTSC. 2003. Advisory – Active Soil Vapor Investigations, January. 
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Attachment A 
DTSC (2003), Advisory – Active Soil Gas Investigations 
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STANDARD OPERATING PROCEDURE 5 

Split-Spoon or Geoprobe Soil Sampling 

1.0 Purpose and Scope 
This Standard Operating Procedure (SOP) provides a general procedure for sampling 
subsurface soil produced from a split spoon or Geoprobe rig. This SOP covers the sample 
team's responsibility beginning with the opening of the MacroCore sampler. 

2.0 Equipment and Materials 
• Field logbook 
• Latex or surgical gloves 
• Stainless-steel tray or pan 
• Stainless-steel spoon or spatula 
• 6-inch long by 1.5 inch diameter thin-walled stainless steel sleeves and plastic end caps 

for sleeves 
• Teflon liner sheets for end caps 
• Decontamination solutions and equipment 

3.0 Procedures and Guidelines 
1. Field personnel will wear latex or surgical inner gloves and nitrile or neoprene outer 

gloves to protect from potential dermal contact with the soil. 

2. A direct-push rig equipped with an open-tube MacroCore sampler consisting of a 48-
inch-long, 2-inch-outer diameter (OD) core barrel capable of recovering a 45-inch-long, 
1.5-inch diameter soil sample core will be used to obtain soil samples.  The core barrel 
will be lined with pre-cleaned, thin-walled stainless steel sleeve measuring 6 inches long 
by 1.5 inches in diameter.  The sampler will be fitted with sleeves, attached to the end of 
a 4-foot long steel probe and advanced a predetermined distance with the direct push 
rig.   For limited-access sample locations, samples will be obtained as outlined in SOP 7, 
Surface Soil/Hand Auger Sampling SOP. 

3. After the core barrel is removed from the borehole and opened by the driller, it will be 
turned over to the field personnel. For Geoprobe sampling, the stainless-steel sleeves 
will be removed from the drive tube and placed on the core table or on visqueen on the 
ground surface. 

4. The sample description, depth, time, and date will be recorded on the borehole log form 
and in the field logbook. 

5. Samples for laboratory analysis collected using the Geoprobe rig will be handled by 
submitting a stainless steel sleeve. Stainless steel sleeves will be capped at both ends.  
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VOCs will be collected using EnCore samplers as outlined in SOP 8, VOC Soil Sampling.  
A sample of the soil in the top liner typically is placed in a re-sealable plastic bag or 8-
ounce clear glass jar and left in the sun for approximately 15 minutes to allow any 
volatile organic compounds (VOC) to volatilize. The soil vapor in the plastic bag is then 
measured for VOCs by taking a reading of the headspace with a field photo ionization 
detector. Background VOCs for the bag are determined by monitoring the air in an 
empty bag. Results of the organic vapor monitoring are recorded on the borehole log. 

6. The core will be logged as described in SOP 9, Borehole and Trench Sampling and 
Logging. 

7. Samples will be handled under chain-of-custody procedures, as outlined in SOP 15, 
Chain-of-Custody Procedures. 

8. All samples will be documented as described in SOP 16, Documentation and Records.  
All samples will be packaged and shipped in accordance to SOP 14, Packaging and 
Shipping Procedures. 

9. All equipment will be decontaminated as described in SOP 12, Decontamination of 
Personnel and Equipment before being used again. 

4.0 Key Checks and Items 
• Wear latex or surgical gloves. 

• Decontaminate split spoon and transfer tools before next sample. 

• Sample volatiles first, then semi-volatiles. Avoid mixing. 

• All decontamination liquids generated during sampling  will be placed in 5-gallon 
buckets during the field day and will be transferred to Boeing provided containers at the 
end of the field day, as outlined in SOP 13, Investigation-Derived Waste Management.  
Soil cuttings will be placed back down hole unless the soil is stained or odorous, in 
which case, the soil will be placed in a 5-gallon bucket and transferred to a Boeing 
provided container at the end of the field day. 



 

  

STANDARD OPERATING PROCEDURE 6 

Soil Boring Drilling and Abandonment 

1.0 Purpose and Scope 
This Standard Operating Procedure (SOP) describes methods to obtain samples of 
subsurface soil using hollow-stem auger, rotary, sonic, or tripod-mounted rig drilling 
methods, and abandonment procedures for the borehole. The SOP briefly describes 
sampling methods. Other more detailed SOPs should be consulted regarding subsurface soil 
sampling, such as SOP 9, Borehole and Trench Sampling and Logging.  

2.0 Equipment and Materials 
• Truck-mounted drilling rig, skid rig, or barge-mounted tripod rig 
• Hollow-stem augers and associated equipment  
• Split-spoon or thin-walled tube samplers lined with 6-inch long and 1.5-inch diameter 

stainless steel sleeves 
• Cement 
• Bentonite 
• Sand (for sand pack)  
• Gloves 
• Field Log Book 

3.0 Procedures and Guidelines 
3.1 Drilling 
Use continuous-fight hollow-stem augers with an inside diameter of at least 3.25 inches. Do 
not use water or other fluid to assist in hollow-stem drilling. If water is needed to assist in 
drilling and for removal of cuttings, only the addition of distilled or potable water is 
permitted. 

Place the bit of the auger or drill on the ground at the location to be drilled and then turn 
with the drilling or soilcoring rig. Advance the drilling to a depth just above the top of the 
interval to be sampled. While advancing the auger or drill to the full borehole depth, check 
the soils removed from the borehole for volatile organic compounds (VOCs) using a field 
photo ionization detector, or equivalent. 

3.2 Sampling 
Using a drilling rig, advance a hole to desired depth. For split-spoon sampling, collect the 
samples in accordance with American Society for Testing and Materials (ASTM) Standard D 
1586. Lower the sampler into the borehole and drive to a depth equal to the total length of 
the sampler—typically 24 inches. Drive the sampler in 6-inch increments using a 140-pound 
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weight (“hammer”) dropped from a height of 30 inches. Count and record the number of 
hammer blows (blow counts) for each 6-inch interval. Collect samples from the soil borings 
at the intervals specified in project specific work plan and sampling and analysis plan. 
Samples will be collected using 6-inch long and 1.5-inch diameter stainless steel sleeves.  See 
SOP 9, Borehole and Trench Sampling and Logging, for more details on sampling and 
logging. 

3.3 Borehole Destruction/Borehole Abandonment 
The borehole shall be destroyed by placing non-stained, non-odorous soil cuttings and in 
the borehole and compacting the soil if groundwater has not been encountered.  If the 
borehole is not filled to within 2 feet below ground surface (ft bgs) with the soil cuttings, 
then the remaining portion of the boring will be filled by thoroughly mixing a sand-cement 
or cement-bentonite grout and pumping the grout to the bottom of the borehole through a 
tremie pipe until the borehole is filled to ground surface. Dry holes less than 10 feet deep 
can be filled with grout poured from the surface. The grout mixture may be either cement 
and water or some combination of cement, bentonite, sand, and water. If groundwater is 
encountered, then the borehole will be abandoned by pumping grout down the boring.  The 
grout should be completed to 2 feet below ground surface and completed to the surface 
with the same native surface material as the surrounding area. However, in areas with 
asphalt, concrete may be substituted since it is more durable than an asphalt patch. 

The grout shall consist of clean water mixed with Type I or II Portland cement (or 
equivalent). It is also recommended that the grout include bentonite (3 to 5 percent by 
weight) to help reduce shrinkage. After the grout has set at least 12 hours, the grout shall be 
topped off if settlement has occurred. 

Close attention should be paid to the mixture of the grout that is placed into the borehole. 
The recommended mixture consists of one sack (94 pounds) of dry cement mixed with 7.2 to 
8.5 gallons of clean water and 3 to 5 percent of dry bentonite. The bentonite shall be pre-
hydrated if possible. Less water is required for a neat cement grout. The optimum mix 
results in a volume of 1.5 to 1.6 cubic feet of slurry per sack of cement. The grout shall be 
mixed to a smooth, uniform consistency with no lumps or balls present. 

3.4 Decontamination and Waste Disposal 
Before sampling begins, decontaminate equipment according to the procedures identified in 
SOP 12, Decontamination of Personnel and Equipment. Clear the location to be sampled of 
debris and trash and note the location in the logbook. 

Store and manage the soil cuttings as described in SOP 13, Investigation-Derived Waste. 

4.0 Key Checks and Preventive Maintenance 
• Check that the drill rig or soil-coring rig is in working order.  

• Check that the borehole is backfilled with either soil cuttings or grout to the ground 
surface at the completion of drilling and sampling. 
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• All decontamination liquids generated during sampling will be placed in 5-gallon 
buckets during the field day and will be transferred to Boeing provided containers at the 
end of the field day, as outlined in SOP 13, Investigation- Derived Waste Management.  
Soil cuttings will be placed back down hole unless the soil is stained or odorous, in 
which case, the soil will be placed in a 5-gallon bucket and transferred to a Boeing 
provided container at the end of the field day. 

 



 

  

STANDARD OPERATING PROCEDURE 7  

Surface Soil/Hand-Auger Sampling  

1.0 Purpose and Scope 
This Standard Operating Procedure (SOP) provides general guidelines for the collection and 
handling of surface soil samples for loosely-packed earth and is used to collect disturbed 
soil samples. 

2.0 Equipment and Materials 
• Gloves. 

• A hand auger or other device that can be used to remove the soil from the ground. Only 
stainless-steel, Teflon, acetate, or glass materials should be used.  

• A stainless-steel spatula should be used if the soil sample needs to be removed from the 
sampling device. 

• Unpainted wooden stakes or pin flags. 

• Fiberglass measuring tape (at least 200 feet long). 

• Field Log book. 

3.0 Procedures and Guidelines 
1. Wear protective gear, as specified in the project health and safety plan.  

2. To locate samples, identify the correct location using the pin flags, stakes, or painted 
markings on the ground surface. Proceed to collect a sample from the undisturbed soil 
adjacent to the marker following Steps 3 and 4 below. If markers are not present, the 
following procedures will be used. 

a. Use a measuring tape to position sampling point at the location described in the SAP 
by taking two measurements from fixed landmarks (e.g., corner of building, parking 
lot, or center of the intersection of two roads, etc.). 

b. Note measurements, landmarks, and sampling point on a sketch in the field 
notebook, and on a site location map. 

c. Proceed to sample as described in Step 3 below. 

d. Repeat a through c above until all samples are collected from the area. 
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3. To the extent possible, differentiate between fill and natural soil. If both are encountered 
at a boring location, sample as prescribed in the SAP. Do not locate samples in debris, 
tree roots, or standing water.  

4. To collect samples: 

a. Use a decontaminated stainless-steel scoop/trowel to scrape away surficial organic 
material (grass, leaves, etc.) adjacent to the stake. New disposable scoops or trowels 
may also be used to reduce the need for equipment blanks. 

b. If sampling: 

Surface soil: Obtain soil sample by using a hand auger to remove soil until prescribed 
depth in SAP is reached.  Using a slide hammer with a stainless steel sleeve, obtain a 
sample.   

Subsurface soil: Obtain the subsurface soil sample using a hand auger to reach desired 
depth. To facilitate a hand-auger sample collection, measure the length of the auger 
bucket and place tape at 0.5-foot intervals on the hand-auger extensions. Collect the 
sample using a slide hammer with a stainless steel sleeve. 

c. If required in the SAP, based on known or suspected contaminants of concern, take 
an organic vapor meter reading of the sampled soil and record the response in the 
field notebook and soil boring log. Also record lithologic description and any 
pertinent observations (such as discoloration) in the logbook and soil boring log. 

d. For volatile organic compounds (VOCs), collect samples using EnCore samplers as 
described in SOP 8, VOC Soil Sampling. 

e. For pesticides, polychlorinated biphenyls (PCBs), semi-volatile organic compounds, 
and target analyte list metals, cap the stainless steel sleeves on both ends with plastic 
end caps lined with Teflon liner sheets. 

f. To the extent possible, return appearance of sampling area to its pre-sampled 
condition.  

4.0 Key Checks and Items 
• Phthalate-free latex or surgical gloves and other personal protective equipment. 

• Collect VOCs first using EnCore samplers. 

• Decontaminate utensils before reuse, or use dedicated disposable utensils. 

• All decontamination liquids generated during sampling will be placed in 5-gallon 
buckets during the field day and will be transferred to Boeing provided containers at the 
end of the field day, as outlined in SOP 13, Investigation-Derived Waste Management.  
Soil cuttings will be placed back down hole unless the soil is stained or odorous, in 
which case, the soil will be placed in a 5-gallon bucket and transferred to a Boeing 
provided container at the end of the field day. 



 

  

STANDARD OPERATING PROCEDURE 8 

VOC Soil Sampling 

1.0 Purpose and Scope 
This Standard Operating Procedure (SOP) provides a general procedure for sampling soils 
for volatile organic compounds (VOCs).  

2.0 Equipment and Materials 
• Field logbook 
• Latex or surgical gloves 
• T-handle 
• 5 gram Encore samplers 
• Unpreserved 40-milliliter (mL) VOA vials 
• 1 gram sodium bisulfate-preserved 40-mL VOA vials with 5 mL water 
• gram methanol-preserved 40-mL VOA vials 
• Decontamination solutions and equipment 

3.0 Procedures and Guidelines 
3.1  Soil Sampling with EnCore Sampler 
The following procedure will be followed if a soil sample can be obtained using an EnCore 
sampler.  If the soil sample is too coarse grained where an airtight sample can not be 
obtained or too saturated to push the EnCore sampler plunger, then another procedure will 
be followed as described in Section 3.2. Soil samples for laboratory analysis of VOCs will be 
collected from depths of at least 1 foot below ground surface.  

1. Field personnel will wear latex or surgical inner gloves and nitrile or neoprene outer 
gloves to protect from potential dermal contact with the soil. 

2. With clean gloves, remove the EnCore sampler from the resealable pouch and label the 
cap using the provided label on the pouch.  Once the cap is labeled, place it back inside 
the pouch.  If the Encore sampler or cap falls on the ground, dispose of the sampler and 
open a new EnCore sampler.   

3. To insert the coring body into the T-handle, depress the locking lever located above the 
open end of the T-handle.  The coring body is inserted, plunger end first, into the open 
end of the T-handle, aligning the two slots on the coring body with the two locking pins 
in the T-handle.  Twist the coring body clockwise to lock the locking pins into the coring 
body slots. 

4. Using the T-handle, push the EnCore sampler into the soil sample until the coring body 
is completely full. When full, the small O-ring will be centered in the T-handle viewing 
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hole. Once the coring body is full, remove the Encore sampler from the soil and wipe the 
excess soil from the coring body exterior with a paper towel.  

5. Remove the cap from the sealable pouch, and cap the coring body while it is still on the 
T-handle.  The cap will be placed over the open end of the coring body and aligned to 
allow the locking arms of the cap to pass through the flat areas of the coring body ridge.  
The cap will then be twisted to seat the locking arm grooves over the coring body ridge.  
The capped EnCore is then removed by depressing the locking lever on the T-handle.  
The coring body plunger will then be locked by rotating the extended plunger rod 
counter-clockwise until the wings rest firmly against the tabs. 

6. Once capped, placed the EnCore sampler back into the resealable pouch.  Label the 
outside of the pouch with the sample identification, time, and date. If only VOCs are 
being collected at the sampling location, some of the soil sample may be collected in a 
40-mL unpreserved glass vial for moisture content analysis, if required.  The vial will be 
labeled with the sample identification, time, and date and be sent to the lab for moisture 
content analysis so that a dry weight correction can be reported for the VOC analysis. 

7. The sample description, depth, time, and date will be recorded on the borelog form and 
in the field logbook. 

8. All equipment will be decontaminated before being used again. 

3.2  Soil Sampling Using an Alternate Sample Technique  
In the event that large gravel or cobbles or saturated soil are encountered, prohibiting 
sample collection in EnCore samplers, the project manager (PM) or field task manager (TM) 
shall be notified immediately so that the appropriate alternate sampling methodology, as 
described below, may be employed.  The field task manager (TM) will directly supervise the 
implementation of any alternate sampling methodology or particle sample size reduction 
activities.  Alternate sampling methodology will be based on the expected concentration 
range of the samples, as described below. 

For low concentration soil samples, approximately 5 grams of sample will be collected into a 
40-mL VOA vial with a screw cap and septum seal, supplied by the analytical laboratory 
and preserved with 1 gram of sodium bisulfate and 5 mL of water.  Each VOA vial will be 
pre-weighed to the nearest 0.01 gram with the sodium bisulfate and recorded on the COC 
and field log book.  The VOA vial will be sealed and weighed to the nearest 0.01 gram in the 
field with a portable balance.  This final weight will be recorded on the chain-of-custody 
(COC) and the field log book.  In the event that a sample larger than 5 gram must be 
collected, the amount of preservative must be adjusted to correspond to 0.2 gram of 
preservative to 1 gram of sample.  A minimum of three-40-mL VOA vials per sample will be 
collected.  If only VOC samples are collected, an additional 40-mL VOA vial without 
preservative will be collected for dry weight and screening purposes at the laboratory. 

For high concentration soil samples, approximately 5 grams of sample will be collected into 
a 40-mL VOA vial prepared with 10 mL methanol.  Each VOA will be pre-weighed to the 
nearest 0.01 gram with the methanol.  One the sample is collected, the VOA vial will be re-
weighed and recorded on the COC and field log book.  A minimum of three 40-mL VOA 
vials per sample will be collected.  If only VOC samples are collected, an additional VOA 
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vial without preservative will be collected for dry weight and screening purposes at the 
laboratory.  

In the event that the sample material will not fit intact into the VOA vial (i.e. larger gravel or 
cobbles), the sample will be broken up and immediately preserved as described above to 
minimize the loss of volatile components.  The methods used to reduce the sample size of 
large cobbles and gravel will be determined on a case by case basis by the Project Manager 
or Field Manager and will be designed to minimize the disturbance to the sample.  All 
methods used to reduce sample size will be documented in the field log book. 

4.0 Key Checks and Items 
• Wear latex or surgical gloves. 

• Decontaminate T-handle before next sample. 

• All decontamination liquids generated during sampling will be placed in 5-gallon 
buckets during the field day and will be transferred to Boeing provided containers at the 
end of the field day, as outlined in SOP 13, Investigation-Derived Waste Management.  
Soil cuttings will be placed back down hole unless the soil is stained or odorous, in 
which case, the soil will be placed in a 5-gallon bucket and transferred to a Boeing 
provided container at the end of the field day. 



 

  

STANDARD OPERATING PROCEDURE 9 

Borehole and Trench Logging  

1.0 Purpose and Scope 
This Standard Operating Procedure (SOP) provides guidance to obtain accurate and 
consistent descriptions of soil characteristics during soil sampling activities. The 
characterization methods are based on visual examination and manual tests and not on 
laboratory examinations. 

2.0 Equipment and Materials 
• Field logbook 
• Soil Boring log 
• Waterproof or permanent ink pens 
• Tape measure or other device graduated in tenths and hundredths of a foot 
• Spatula or putty knife 
• Munsell Soil Color chart 
• Grain-size chart 
• Hand lens 
• Unified Soil Classification System (USCS) index chart or table 
• 10 percent hydrochloric acid solution or strong acetic acid solution 
• EnCore and/or stainless steel sleeves 
• Protective gloves 
• Stainless steel sampling equipment 
• Decontamination equipment (Alconox solution in spray bottle, brushes, buckets, rinse 

water spray bottle, distilled or portable water ) 

3.0 Procedures and Guidelines  
The following covers aspects of soil characterization, including instructions for completing 
CH2M HILL soil boring log forms, and field classification of soil, and standard penetration 
test procedures for soils. 

3.1 Instructions for Completing Soil Boring Logs 
Soil boring logs will be completed on the soil boring log forms during the drilling activities 
at the time of the logging and soil descriptions. Information collected will be consistent with 
the standard CH2M HILL form (Attachment A). The information collected in the field to 
perform the soil characterization is described below.  

The field team leader or lead geologist should review the completed forms for accuracy, 
clarity, and thoroughness of detail. A California Professional Geologist or Professional 
Engineer will oversee the field work.  Sample information recorded on the soil boring log 
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should be verified for consistency and accuracy with the field logbook, sample labels, and 
other field data sheets. 

3.2 Soil Boring Log Heading Information 
Boring/Well Number: Enter the boring or well number. The new number should be chosen 
to not conflict with information recorded from previous exploratory work at the site. 
Number the soil boring log sheets consecutively using subtotal and total page counts, such 
as Page 1 of 3, Page 2 of 3, and Page 3 of 3. 

Location: If stationing, coordinates, mileposts, or similar project layout information is 
available, indicate the position of the boring to that system using modifiers such as 
approximate or estimated. A detailed, accurate, and legible drawing should be included in 
the field logbook describing the boring location relative to local culture, such as distances to 
building corners, street intersections, or street signs.  

Drilling Contractor: Enter the name of the drilling contractor. 

Drilling Method and Equipment: Identify the drill rig type (hollow-stem, percussion 
hammer, air rotary, etc.) and model (CME75, Ingersoll Rand A60), drill bit size and type, 
drilling fluid, if used, and typical hole diameter based on the outside diameter of the drill bit 
(9-7/8 inches, 10 ¼ inches) or outside diameter of direct push rods. 

Water Level and Date: Enter the depth below ground surface to the apparent water level in 
the borehole. The information should be recorded as a comment particularly if the water 
level is taken from an adjacent monitoring well or soil boring. If free water is not 
encountered during drilling or cannot be detected because of the drilling method, this 
information should be noted. Record date and time of day of each water level measurement. 
Time of day will be recorded using 24-hour notation, such as 0910 for 9:10 AM. 

Date / Time of Start and Finish: Enter the dates and times the boring was started and 
completed. Time of day should be added regardless if one or more borings are completed in 
a day since each soil boring log represents only one borehole. Time of day will be recorded 
using 24-hour notation, such as 0910 for 9:10 AM. 

Geologist or Logger: Enter the first initial and full last name; middle initials are optional. 

3.3 Borehole Sampling By Drilling 
Split-spoon sampling procedures shall be executed in accordance with American Society for 
Testing and Materials (ASTM) D1586, Standard Method for Penetration Test and Split-barrel 
Sampling of Soils (ASTM, 1984). California (2-inch) or Modified California (2-1/2 inch) 
split-barrel samplers may also be used. The split-spoon or split-barrel sampler shall be 
advanced to the top of the sampling interval using a wire-line or sample rods such as A or 
AW. The larger-diameter samplers may be fitted with three 6-inch-long stainless-steel 
sleeves. The sampler shall be driven 18 inches, or to refusal, with a 140-pound hammer 
dropping repeatedly 30 inches. The number of blows required to drive the sampler each 6 
inches shall be recorded on the soil boring log. Refusal shall be defined as requiring 50 
blows with the hammer to advance the sampler less than 6 inches. 
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As the sample tubes are disassembled, an organic vapor monitor probe shall be inserted into 
the gap between the stainless steel sample liners, and the liner exhibiting the highest 
reading shall be selected for analysis. In general, the middle liner is collected for laboratory 
analysis, and 10 percent of the bottom liners are collected for quality assurance testing. A 
sample of the soil in the top liner typically is placed in a resealable plastic bag or 8-ounce 
clear glass jar and left in the sun for approximately 15 minutes to allow any volatile organic 
compounds (VOC) to volatilize. The soil vapor in the plastic bag is then measured for VOCs 
by taking a reading of the headspace. Background VOCs for the bag are determined by 
monitoring the air in an empty bag. Results of the organic vapor monitoring are recorded on 
the boring log. Small portions of soil at the ends of the sleeve are scraped off for 
classification. 

Samples collected for laboratory analysis using split spoon sampling device will be 
submitted to the lab using stainless steel sleeves that have been capped with Teflon sheeting 
and plastic end caps on both ends. Samples for VOCs will be collected first using EnCore 
samples as described in SOP 8, VOC soil sampling.   

Samples collected for laboratory analysis using a direct-push sampling drill rig will be 
handled by submitting stainless steel sleeves. The stainless steel sleeves will be capped with 
Teflon sheeting and plastic end caps at both ends, and taped with clear label or packing 
tape. Labels shall be affixed to the liners with job designation, time, boring number, sample 
depth interval, sample number, date sampled, and the initials of the sampler clearly 
marked. The samples shall then be enclosed in a plastic bag and stored in a cooler 
maintained at 4°C. Sample information shall be placed on the chain-of-custody, the borelog, 
and the field logbook. All samples shall be handled in accordance with SOP 15, Chain of 
Custody Procedures. 

3.4 Technical Data Included on the Borehole Log  
Soil encountered during drilling shall be classified by using ASTM Standard D2488 
(ASTM 1993) (Attachment B to this SOP) unless otherwise specified in project sampling 
plans. Sampling activities shall be performed under the supervision of a California 
Professional Geologist or Professional Engineer experienced in environmental drilling and 
sampling. Sampling depths and total depths of holes shall be determined by temporary 
marking of drill equipment, by reference to standard equipment dimensions (for example, 
5-foot hollow-stem auger flights), or by measurement using a fiberglass tape. Observations 
by the field geologist or engineer shall be recorded directly in the borehole log. The basic 
reporting requirements for subsurface lithologic logging shall be met by describing the 
encountered subsurface conditions on the borehole log, while documenting other 
information in a bound field logbook, as necessary. 

The field borehole log is the standard form used to document subsurface geologic 
conditions. The borehole log is divided into two areas. One portion contains spaces for 
noting information on the drilling and sampling methods. The second portion contains 
space for noting lithologic descriptions. All sheets shall be filled out completely, legibly, and 
in ink. The borehole log will be filled out in the field at the time of the drilling and sampling. 
The original logs shall be permanent records, and information on the logs may not be 
erased. If corrections are needed, information shall be crossed out with a single line and the 
correction shall be initialed and dated. 



 BOREHOLE AND TRENCH SAMPLING AND LOGGING  

 

Items documented on the borehole log include: 

• Depth Below Surface: Depths recorded on the log shall be measured from ground 
surface. Use a scale that is appropriate for the sample logging and sample spacing and 
for the complexity of the subsurface conditions.  

• Sample Interval: The top and bottom depth of each sample run should be recorded on 
the borelog. Sampling includes samples collected for analysis as well as core retrieved 
for logging purposes. 

• Sample Type and Number: Enter the sample type and number consistent with the 
sampling and analysis plan at the correct depth intervals. An “x” should be placed 
across the vertical interval where the environmental soil, grab groundwater, or 
geotechnical sample was collected.  

• Sample Recovery: Enter the length of retrieved core to the nearest 0.1 foot of sample 
recovered, and record the value in feet. Do not count slough or caved material as part of 
the total recovered length of core. Record total length and percent of sample recovered. 
If using a 5-foot sample barrel, multiply the total length by two and 100 to get a 
percentage number. Similarly, if using a 2-½-foot sampler, multiply by 4 and 100 to get 
the percent recovery.  

• Soil Lithologic Description: The lithologic classification shall be entered at the depth of 
each soil change. Additional information such as the presence of roots, fossils, organic 
material, wood, and fill shall also be entered at the appropriate depth in the format as 
described in “Field Classification of Soil.” 

• Comments During Drilling: Include pertinent observations in the borehole log (where 
appropriate) and in the field log book. Blow counts (for Standard Penetration Test 
sampling), heaving sands, caving soil, gas pockets, odors, , penetration rates, damaged 
sampling tubes, rod chatter, and other salient details shall be noted. The driller should 
alert sampling personnel to any significant changes in drilling. Such information should 
be attributed to the driller and recorded in the soil boring log and field log book. 
Observations may include water-level measurements, sounding of borehole using a 
weighted tape, depth of rod chatter or difficult drilling, depth of hole caving or heaving 
sand, name and time of arrival and departure of visitors to the site, and health and 
safety monitoring data.  

• Sampling: Sampling difficulties shall be noted. Disturbed samples shall be noted on the 
soil boring log as well as the sample recovery. The top of the sample shall be marked on 
the container. 

• Water Levels: Water-level measurements, where groundwater is encountered, are 
required for each boring. Changes in soil moisture shall be noted and, if there is no 
water encountered, a note to that effect shall be included on the borehole log. The date 
and time of water-level measurements shall be documented. 

• Backfilling: When a boring is completed and the water level measured, the boring shall 
be backfilled to ground surface according to applicable regulations. The destruction of 
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the hole shall be noted on the soil boring log. Borehole destruction should follow SOP 6, 
Soil Boring Drilling and Abandonment.  

3.5 Soil Classification 
This section presents the format for the field classification of soil. Soil descriptions should be 
precise, comprehensive, and succinct. The correct overall description of the soil should not 
be distorted by emphasis on minor details. Similarities rather than differences between 
consecutive samples should be identified. Soil descriptions must be recorded for every 
sample collected. The format and order for soil descriptions should be as follows: 

Soil Name with Appropriate Modifiers: Soil name should be in all capitals and underlined 
in the log, for example “POORLY-GRADED SAND.” (See detailed description below and 
ASTM D2488 for details.) 

Group Symbol in Parenthesis: For example “(SP).” (See detailed description below and 
ASTM D2488 for details.) 

Munsell Color Chart Designation: This should be used for all descriptions. (See detailed 
description below and Munsell Soil Color Chart book for details.) 

Moisture Content: Moisture content is described only in three categories: dry, moist, or wet. 
(See detailed description below and ASTM D2488 for details.) 

Relative Density or Consistency: This can relate to wet or dry strength, although it is 
generally used to describe samples with in situ moisture content. (See detailed description 
below and ASTM D2488 for details.) 

Soil Qualities: Descriptions for modifying the soil name such as structure (blocky, fissle), 
mineralogy (micaceous, fossiliferous, quartz sand), or other descriptors. (See detailed 
description below and ASTM D2488 for details.) 

Depending on the drilling method, soil descriptions are based on the drill cuttings, on soil 
samples collected by one of numerous methods, or on a combination of the two. ASTM 
D2488 shall be used in classifying soil by visual and manual examination. A copy of the 
procedure is provided in Attachment B. Although the remainder of this procedure 
summarizes the requirements of the ASTM procedure, all technical personnel who are 
responsible for soil logging and classification shall review and become familiar with the 
ASTM specification. 

Color, consistency, or natural density, moisture, and structure shall be described in field 
logs. Typical soil descriptions are listed below, followed by a discussion of each part of the 
description. 

Each stratum of soil shall be identified by the following items in the order given: soil type 
with textural and compositional modifiers, classification symbol, particle size, color and 
Munsell soil color chart number in parentheses, grading, plasticity, moisture content, 
consistency or relative density (for noncohesive and cohesive soils), structure and/or 
cementation, stratification, mineralogy, and stratigraphic contacts. 

For example, a moist, sandy clay with 30 percent fine sand and minor quantities of pebble-
sized gravel would read: 
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SANDY CLAY (CL) with some fine sand and trace pebble-sized gravel, yellowish brown (10 
YR 5/4), poorly sorted, slightly plastic, moist, firm, laminated to lensed with fine sand, 
fissured and blocky fracture, fine sand 95 percent quartz, 5 percent feldspathic, subangular, 
clay mottled with rootlets, sharp contact with above silt, gradational with below. 

Other examples and guidelines are as follows: 

• CLAYEY SAND (SC) with little clay and few pebble-sized gravel, grayish brown (10 YR 
5/2), poorly sorted, plastic, wet, moderately dense, stratified to cross-bedded, blocky 
fracture, 75 percent quartz sand, 10 percent biotite, 15 percent felsic and lithic fragments, 
angular to rounded. 

• The modifiers of “well-graded” and “poorly-graded” for sands and gravels, “lean” (low 
plasticity) and “fat” (high plasticity) for clays, and “plastic” for silts should be given 
where appropriate. Estimates should be made of the approximate percentage of a 
secondary constituent, such as “approximately 20-percent fine sand.” Borderline 
classifications (e.g., SP/SC) shall be used for soil with properties of both materials. 

• The ASTM system uses a hyphen for borderline soil with 10-percent fines (e.g., SP-SC). 
Fifteen-percent fines shall be used as the dividing line between clean sand and gravel 
(e.g., SW, GP) and silty or clayey sand and gravel (e.g., SC, GM). 

• For interbedded soil where two or more soil types are interbedded in approximately 
equal percentages, both soil types should be described along with interbed thickness. 
The particle distributions should be referred to as upward fining or upward coarsening 
for soils that exhibit gradational trends. 

Color. Soil color is described by comparing the sample with the Munsell Soil Color Charts. 
The Munsell colors should be used unless directed otherwise by project sampling plans. 
Instructions for their proper use are in the color charts. The color name shall precede the 
Munsell color notation (e.g., “yellowish brown, 10 YR 5/4”), with color hue and chroma 
number parenthetically entered in the borelog description. 

Consistency. An estimate of the consistency shall accompany descriptions of all fine-grained 
soil (silt and clay where more than 50 percent of the material would pass the No. 200 sieve). 
A pocket penetrometer is the most accurate method for estimating the consistency of fine-
grained soils. Table 1 lists characteristics for soil consistency identification. 

TABLE 1 
Estimation of Soil Consistency 

Consistency 
Unconfined 

Compressive 
Strength (tons/ft)a 

Blows/foot 
(SPT) b Manual Procedure 

Very soft <0.25 0 – 4 Thumb will penetrate soil more than 1 inch (25 mm). 

Soft 0.25 - 0.50 4 – 8 Thumb will penetrate soil about 1 inch (25 mm). 

Firm 
(formerly stiff) 

-1.50 8 – 15 Thumb will indent soil about 1/4 inch (6 mm). 

Hard -2.00 15 – 30 Thumb will not indent soil but readily indented with 
thumbnail. 
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TABLE 1 
Estimation of Soil Consistency 

Consistency 
Unconfined 

Compressive 
Strength (tons/ft)a 

Blows/foot 
(SPT) b Manual Procedure 

Very hard >4.0 > 30 Thumbnail will not indent soil. 

Notes: 
a Pocket penetrometer 
b Blows/foot is defined as the total number of blows required to drive the second and third 6 inches of 

penetration (blow counts for the first 6 inches are also noted) while driving an 18-inch SPT sampler with a 
140-pound hammer falling a free height of 30 inches. Conversion factors may be applied when the field log 
information is transferred to the final log when using a sampler other than an SPT (Standard penetrometer ) 
(e.g., S&H or Modified California), or when using different hammer weights and drop. The conversion factor is 
approximately 0.5 for an S&H sampler with a hammer weight of 140 pounds falling 30 inches. 

 

Density. Descriptions of all coarse-grained soil (sand and gravel where less than 50 percent 
of the material would pass the No. 200 sieve and 100 percent would pass the 3-inch sieve) 
shall be accompanied by an estimate of the density based upon standard penetrometer 
(SPT) blow counts. The following terminology should be used: 

Density Blows/foot (SPT) 

Very loose < 4 

Loose 4-10 

Medium dense 10-30 

Dense 30-50 

Very dense > 50 

 

Moisture. Soil moisture content shall be estimated using only the terminology described 
below: 

• Dry - Absence of moisture, dusty, dry to the touch  
• Moist - Damp but no visible water  
• Wet - Visibly free water, usually sampled from below the water table 

Other Descriptions. The soil description may contain other descriptions as needed to best 
convey distinctive or important features of the soil. These may include grain size and 
percentage, structure, particle shape and angularity, cementation, odor, reaction with 
hydrochloric acid (HCl), physical properties of fine-grained soil (dry strength, dilatency, 
toughness, plasticity), mineralogic or geologic interpretation or local name, or other 
distinctive features. Criteria for the use of these other descriptions include: 

• Grain Size and Percentages. Within the gravel sizes and the sand sizes, there are further 
divisions based on particle sizes. Gravel is divided into fine and coarse gravel. Fine 
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gravel particles (pebbles) are those that would pass through 3/4-inch opening but not a 
1/4-inch opening. The fine gravel ranges from pea to marble sized. Coarse gravel 
particles are those that would pass through a 3-inch opening but not a 3/4-in opening. 
Common objects of this size are grapes and tennis balls. Cobbles range from 3 inches to 
12 inches in size; boulders are larger than 12 inches. 

Sand is divided into three sizes: fine, medium, and coarse. Sand passes a No. 4 sieve 
(approximately 1/4 inch) and is retained in a No. 200 sieve (0.003 inch). Fine sand 
particles pass a No. 40 sieve (approximately 1/64 inch) and are retained in the No. 200 
(0.003 inch) sieve. These particles are sugar or table salt sized. Medium sand passes the 
No. 10 sieve (approximately 1/2 inch) and retained on the No. 40 sieve. These particles 
are about the same size as the openings in window screening. Coarse sand particles 
would pass a No. 4 sieve (approximately 1/4 inch) and be retained on a No. 10 sieve. 
Rock salt granules fall in this size range. Sand and gravel particle sizes are illustrated in 
ASTM D2488 along with percentage estimating charts. The percentages of different 
grain size fractions are important in the soil type determination. 

• Structure: 

− Stratified - Alternating layers of varying material or color with layers at least 
1/4-inch thick; note thickness. 

− Laminated - Alternating layers of varying material or color with the layers less than 
1/4-inch thick; note thickness. 

− Fissured - Breaks along definite planes of fracture with little resistance. 

− Slickensides - Fracture planes appear polished or glossy, often striated. 

− Blocky - Cohesive soil that can be broken down into small angular lumps that resist 
further breakdown. 

− Lensed - Inclusion of small pockets of different soils, such as lenses of sand within 
clay; note thickness. 

− Homogeneous - Same color and appearance throughout. 

− Grading - Whether the particles increase or decrease in size toward the top of logged 
interval. 

• Particle Shape : 

− Flat - Particles with width/thickness ratio > 3. 
− Elongated - Particles with length/width ratio > 3. 
− Elongated and flat - Particles meet criteria for both flat and elongated. 

• Particle Angularity: 

− Angular - Particles have sharp edges and relatively planar sides with unpolished 
surfaces. 

− Subangular - Particles are similar to angular description but have rounded edges. 
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− Subrounded - Particles have nearly planar sides but have well-rounded corners and 
edges. 

− Rounded - Particles have smoothly-curved sides and no edges. 

• Cementation: 

− Weak - rumbles or breaks with handling or little finger pressure. 
− Moderate - Crumbles or breaks with considerable finger pressure. 
− Strong - Will not crumble or break with finger pressure. 

• Reaction with HCl: 

− None - No visible reaction. 
− Weak - Some reaction, bubbles forming slowly. 
− Strong - Vigorous reaction, bubbles forming immediately. 

3.6 Trench Excavation 
Trenches will be excavated using a backhoe.  The dimensions of individual trenches will 
vary depending on the strength and stability of the trench walls and the specific purpose of 
the trench. 

1. Temporary shoring or sidewall sloping will be used as required to protect personnel, 
equipment, and structures that could be damaged by trench collapse. 

2. Trenches will not be entered by any personnel. 

3. When starting an excavation, the backhoe operator will first remove the topsoil or cover 
(if any) and place it in a discrete mound at least 5 feet from the edge of the trench.  

4. The excavation will be continued in approximately 6-inch cuts with the backhoe using a 
horizontal scraping motion rather than a vertical scooping motion. 

5. Each bucket will be placed in a separate mound adjacent to the mound from the cut 
preceding it so that the mounds will be placed in the order of removal.  If a visibly-
stained or otherwise chemically-affected soil interval is encountered, the affected 
excavated soils will be placed on the plastic sheeting or a paved surface. 

Soils may be identified as potentially chemically affected if field organic vapor monitoring 
instruments, like the photo ionization detector (PID), detect concentrations in headspace 
analysis above background levels. 

1. Headspace analyses will be performed by placing soil in a resealable plastic bag for 
approximately 10 to 15 minutes.  Organic vapor concentrations are then determined 
using a PID.  Soils may also be considered as potentially chemically-affected if they 
exhibit visual staining. 

2. Subsequent samples of these suspected soils will be collected from the backhoe bucket 
using a slide hammer. 
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3.7 Trench Logging 
1. After the excavation has been completed, baseline stakes will be installed at each end, 

the trench will be measured, and orientation of the trench will be determined using a 
compass.  Field personnel will not enter the trench to perform this or any other activities 
under this SOP. 

2. Soil encountered in the trenches will be lithologically logged as described in Section 3.5. 

3. Soil samples/cores taken from the walls and/or floor of the trench will be visually 
observed and logged according to Section 3.5 and recorded on a trench log and in the 
field log book. 

4. Waste materials encountered, if any, will also be described and recorded in the field log 
book and trench log. 

5. A vertical profile of a trench wall will be sketched on gridded paper.  Both trench walls 
will be sketched, described, and photographed if they have different chemical 
occurrence or lithologic characteristics.  A scale will be selected that allows optimum 
display of the trench, and the horizontal scale will equal the vertical scale, if practical.  
The characteristics above will be noted on  the trench profile, field log book and trench 
log with the following information: 

• Logger’s name 
• Date 
• Backhoe operator’s name and affiliation 
• Project name and number 
• Trench identification 
• Trench orientation, including compass direction 
• Scale 

3.8 Trench Sampling 
Samples will be collected from selected locations within trenches fro the purpose of defining 
the nature and extent of potential chemical impact in the soils.  In general, the sample(s) 
should be collected from the soils that are suspected of being chemically-affected and from 
the soil beneath these zones.  Soils may be identified as potentially chemically-affected if 
field organic vapor monitoring instruments, like the PID, detect concentrations in headspace 
analysis above background levels, or if they exhibit visual staining. 

Soil samples will be collected from the bucket of the backhoe.  The surface of the soil in the 
backhoe will be scraped away with a trowel and a sample will be collected using a slide 
hammer.  

3.9 Trench Backfilling and Surveying 
1. The soils will be replaced in the trench at their original depths to the extent practicable 

so that the soil from the bottom of the trench will be placed on the bottom and the 
topsoil will be replaced on the top. 

2. The backhoe bucket will be used to backfill and compact the soil back into the trench. 
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3. The original soil from the trench will not be used to backfill the trench if the soils appear 
to be chemically-affected based on visual observations or headspace analysis. 

4. Chemically-affected soil excavated from the trench will be placed in soil bins or drums 
and disposed in accordance with SOP 13, Investigation-Derived Waste Management. 

5. Soil that is not chemically-affected will be returned to the trench. 

6. If necessary, plastic sheeting will be placed in the trench to separate affected and clean 
soils. 

7. Then, as necessary, additional clean soil will be brought to the site to complete the 
trench backfill. 

8. After the trench backfilling is complete, the baseline stakes will be labeled to designate 
the trench number and then surveyed in accordance with SOP 2. 

4.0 Key Checks and Preventive Maintenance 
• Check entries to the soil boring log and field logbook in the field during sampling 

activities because the samples will be disposed at the end of the fieldwork, confirmation 
and corrections cannot be made later.  

• Check that the sample numbers and intervals are properly specified.  

• Ensure that drilling equipment is decontaminated prior to the beginning of work and 
between each borehole.  

• All decontamination liquids generated during sampling will be placed in 5-gallon 
buckets during the field day and will be transferred to Boeing provided containers at the 
end of the field day, as outlined in SOP 13, Investigation Derived Waste Management.  
Soil cuttings will be placed back down hole unless the soil is stained or odorous, in 
which case, the soil will be placed in a 5-gallon bucket and transferred to a Boeing 
provided container at the end of the field day. 

5.0 References 
American Society for Testing and Materials (ASTM). 1984. "Standard Method for 

Penetration Test and Split-Barrel Sampling of Soils, D1586-84." 

__________. 1993. "Standard Method for Description and Identification of Soils (Visual-
Manual Method) D2488-93." 

Munsell Soil Color Charts. 1992. Macbeth Division of Kollmorgen Instrument Corporation, 
Newburgh, N.Y. 
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Soil Boring Log Template 
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ASTM D-24 



 

 

 



 

 

 



 

 

 



 

 

 



 

 

 



 

 

 



 

 

 



 

 

 



 

 

 



 

  

STANDARD OPERATING PROCEDURE 10 

Direct-push and Hydropunch Groundwater 
Sample Collection 

1.0 Purpose and Scope  
This Standard Operating Procedure (SOP) provides a general guideline for the collection of 
groundwater samples using Hydropunch sampling methods. These methods are similar to 
those employed using direct-push approaches such as Geoprobe. 

2.0 Equipment and Materials 
• Truck-mounted, hollow-stem auger rig, Geoprobe, or percussion hammer. 
• Drive rods and Hydropunch sampling device 
• Peristaltic pump and environmental grade tubing 
• Narrow diameter bladder pump and appropriately sized disposable tubing  
• Pre-cleaned sample containers 
• Clean latex or surgical gloves 

3.0 Procedures and Guidelines 
• Decontaminate sampling device and other downhole equipment in accordance with 

SOP 12 Decontamination of Personnel and Equipment. 
• Advance the direct push or hollow stem auger method to approximately 5 feet above the 

desired sampling depth.   
• Confirm the depth of the borehole using a water level meter or weighted cloth tape and 

measure to the closest 0.5 foot.   
• Verify the presence of water by visual inspection of soil cutting, using site-specific 

geologic information, or by sounding the depth to water using a water level meter.   
• Drive the sampling device into the formation beyond the end of the auger bit to the 

desired sampling interval.  Alternatively, drive the sampling device to the desired 
sampling depth using the Geoprobe..  

• Retract the outer cylinder, exposing the perforated entry barrel and filter material and 
allow the groundwater sample to enter the device. 

• After about 15 minutes, remove the sampling device from the ground. 
• Fill all sample containers, beginning with the containers for volatile organic compound 

analysis. 
• Alternate methods of grab groundwater collection can be employed depending on the 

type of sampling method.   These include using the following:  1) vacuum pump and 
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clean disposable tubing to pump water to the surface from the hydropunch sampling 
ports; 2) peristaltic pump (limited to about 25 feet deep) and clean disposable tubing to 
collect grab groundwater samples directly from the base of the drill string (or geoprobe 
tip); 3) narrow diameter stainless steel thief bailer or disposable polyethylene bailer to 
collect a sufficient volume of groundwater directly from the drill string, or; 4) narrow 
diameter bladder pump and clean disposable tubing to collect grab groundwater 
samples directly from the base of the drill string (or geoprobe tip). 

• Abandon the borehole with neat cement grout or bentonite at each sampling location in 
accordance with SOP 6, Soil Boring Drilling and Abandonment.  

4.0 Key Checks and Preventive Maintenance 
• Evaluate site-specific information such as monitoring well logs or other borehole 

information prior to drilling and advancing in-situ groundwater sampling. 
• Verify that the augers or the hydraulic percussion hammer are clean and in proper 

working order. 
• Ensure that the operator thoroughly completes the decontamination process between 

sampling locations. 
• Verify the depth of the hole and the presence of water prior to inserting additional 

sampling equipment. 

• Ensure that the sampling device has been inserted to the proper sampling depth. 
• Verify that the borehole made during sampling activities has been properly abandoned. 

• All decontamination liquids generated during sampling will be placed in 5-gallon 
buckets during the field day and will be transferred to Boeing provided containers at the 
end of the field day, as outlined in SOP 13, Investigation-Derived Waste Management.  
Soil cuttings will be placed back down hole unless the soil is stained or odorous, in 
which case, the soil will be placed in a 5-gallon bucket and transferred to a Boeing 
provided container at the end of the field day. 



 

  

STANDARD OPERATING PROCEDURE 11 

Quality Control Sampling 

1.0 Purpose and Scope 
This Standard Operating Procedure (SOP) provides a general procedure for quality control 
(QC) samples that will be collected during field work. 

2.0 Equipment and Materials 
• Field logbook  
• Blank liquid (use ASTM Type II grade water) or distilled water purchased from a water 

vendor or grocery store. 
• Sample bottles as appropriate 
• Gloves 
• Preservatives as appropriate 

3.0 Procedures and Guidelines 
Field procedures and guidelines described in Odgen (1996) procedure number FP-F-2, Field 
QC Samples (Attachment A) will be followed.   

In addition to following the Odgen (1996) procedure, each sample collected will be 
documented in a bound field log book as outlined in SOP 12, Documentation and Records.  
Chain-of-custody (COC) procedures will be performed in accordance to SOP 15, Chain-of-
custody procedures.   

4.0 Key Checks and Items 
• Wear gloves. 
• Do not use any non-decontaminated equipment to prepare equipment rinsate samples 

or blanks. 
• Procedures and guidelines described in Odgen (1996) procedure number FP-F-2, Field 

QC Samples (Attachment A) will be followed. 
 

5.0 References 
Odgen.  1996.  RCRA Facility Investigation Work Plan Addendum, Santa Susana Field 
Laboratory, Ventura Count, California, Volume III, September. 
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Attachment A 
Ogden (1996), Procedure Number FP-F-2, Field QC Samples 
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STANDARD OPERATING PROCEDURE 12 

Decontamination of Personnel and Equipment  

1.0 Purpose and Scope 
The purpose and scope of this SOP is to provide general guidelines for the decontamination 
of personnel, sampling equipment, and monitoring equipment used in potentially 
contaminated environments. 

2.0 Equipment and Materials 
• Distilled water 

• Potable water from a municipal water supply or bottled drinking water in 5-gallon 
containers, otherwise an analysis must be run for appropriate volatile and semivolatile 
organic compounds and inorganic chemicals (e.g., Target Compound List and Target 
Analyte List chemicals) 

• 2.5 percent (W/W) Alconox and water solution 

• 5-gallon buckets for Alconox and water, scrub brushes, squirt bottles for Alconox 
solution, water, plastic bags, and sheets 

• Phthalate-free gloves 

• Decontamination pad and steam cleaner/high-pressure cleaner for large equipment  

3.0 Guidelines 
3.1 Drilling Rigs  
Before the onset of drilling, after each borehole, before drilling through permanent isolation 
casing, and before leaving the site, heavy equipment and machinery will be steam cleaned 
in a designated area. The steam-cleaning area will be designed to contain decontamination 
waste and waste water.  

3.2 Downhole Drilling Tools 
Downhole tools will be decontaminated using a three-stage rinse before the onset of 
drillingand between boreholes. This will include, but will not be limited to, rods, 
split-spoons or similar samplers, coring equipment, and augers.  Three stage rinse consist of 
rinsing equipment in 1) Alconox and water 2) potable water and 3) de-ionized (DI) water. 

Before the use of a sampling device such as a split-spoon sampler for the collection of a soil 
sample for physical characterization, the sampler will be cleaned by scrubbing with a 
detergent solution followed by a potable water rinse. 
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Before the use of a sampling device such as a split-spoon sampler for the collection of a soil 
sample for chemical analysis, the sampler shall be decontaminated following the procedures 
outlined in the following subsection.  

3.3 Field Equipment 
3.3.1 Water-level Indicators 
Water-level indicators that consist of a probe that comes into contact with the groundwater 
must be decontaminated using the following steps: 

• Washed with Alconox or Liquinox solution. 
• Rinse with tap water. 
• Rinse with distilled water. 

3.3.2 Probes 
Probes (e.g., pH or specific ion electrodes, micropurge flow-through cell, geophysical 
probes, or thermometers coming in direct contact with the sample) will be decontaminated 
using the procedures specified above unless manufacturer's instructions indicate otherwise. 
Devices have been fouled by non-aqueous phase liquid, if encountered, should be cleaned 
using Alconox solution.  For probes that make no direct contact (e.g., organic vapor 
monitoring equipment, such as a field photo ionization detector), the probe will be wiped 
with paper towels or cloth wetted with methanol. 

3.3.3 Other Sampling Equipment 
Other sampling equipment such as spatulas, spoons, or bowls should be decontaminated 
and cleaned in the manner prescribed in this SOP. 

4.0 Procedures 
4.1 Personnel Decontamination 
To be performed after completion of tasks, whenever potential for contamination exists, and 
upon leaving the exclusion zone. 

1. discard gloved into garbage bag. 

2. Remove disposable coveralls (Tyvek) and discard into garbage bag. 

3. Remove respirator (if worn). 

4. Remove inner gloves and discard. 

5. At the end of the work day, shower entire body, including hair, either at the work site or 
at home. 

6. Sanitize respirator if worn. 

4.2 Sampling Equipment Decontamination 
Reusable sampling equipment is decontaminated after each use as follows. 
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1. Don phthalate-free gloves. 

2. Rinse and scrub with potable water. 

3. Wash all equipment surfaces that contacted the potentially-contaminated soil/water 
with Alconox solution. 

4. Rinse with potable water. 

5. Rinse with distilled water or triple rinse with potable water. 

6. Air dry. 

7. Completely air dry and wrap exposed areas with aluminum foil (shiny side out), plastic 
sheeting, or clean plastic garbage bag for transport and handling if equipment will not 
be used immediately. 

8. Collect all rinsate 5-gallon buckets and dispose in Boeing provided containers. 

9. Decontamination materials (e.g., plastic sheeting, tubing, etc.) that have come in contact 
with used decontamination fluids or sampling equipment will be disposed in 
DOT-approved 55-gallon drums. 

4.3 Sample Container Decontamination 
The outsides of sample bottles or containers filled in the field may need to be 
decontaminated before being packed for shipment or handled by personnel without hand 
protection. The procedure is: 

1. Wipe container with a paper towel dampened with Alconox solution or immerse in the 
solution after the containers have been sealed. Repeat the above steps using potable 
water. 

2. Dispose of all used paper towels appropriately. 

4.4 Heavy Equipment and Tools 
Heavy equipment such as drilling rigs, drilling rods/tools, and the backhoe will be 
decontaminated prior to arrival at the site and between locations as follows: 

1. The subcontractor will set up a decontamination area designated by CH2M HILL. 

2. Steam clean heavy equipment until no visible signs of dirt are observed. 

3. Observe guidelines described in Section 3.0 of this SOP.  

5.0 Key Checks and Items 
• Clean with solutions of Alconox, and distilled water. 

• If necessary, decontaminate the outside of filled sample containers before relinquishing 
them to anyone. 
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• All decontamination liquids generated during sampling  will be placed in 5-gallon 
buckets during the field day and will be transferred to Boeing provided containers at the 
end of the field day, as outlined in SOP 13, Investigation-Derived Waste Management.  
Soil cuttings will be placed back down hole unless the soil is stained or odorous, in 
which case, the soil will be placed in a 5-gallon bucket and transferred to a Boeing 
provided container at the end of the field day. 

The effectiveness of field cleaning procedures will be monitored by rinsing decontaminated 
equipment with organic-free water and submitting the rinse water in standard sample 
containers for analysis. Any time a sampling event occurs, at least one such quality control 
sample shall be collected. The total number of equipment blanks will be at least 5 percent of 
the number of samples collected during large-scale field sampling efforts. 

At least one piece of field equipment shall be selected for this procedure each time 
equipment is washed. An attempt should be made to select different pieces of equipment for 
this procedure. 



 

  

STANDARD OPERATING PROCEDURE 13 

Investigation-Derived Waste Management 

1.0 Purpose and Scope 
This Standard Operating Procedure (SOP) describes the procedures used to dispose of 
Investigation-Derived Waste (IDW) during site operations. This SOP does not provide 
guidance on the details of Department of Transportation (DOT) regulations pertaining to 
the transport of hazardous wastes; the appropriate Code of Federal Regulations (49 CFR 171 
through 177) should be referenced.  

2.0 Equipment and Materials 
2.1 Fluids 
• 5-gallon buckets with lids for storage during the field day and Boeing provided 

containers for storage after the field day 
• Tools for securing drum lids 
• Funnel for transferring liquid into drum 
• Labels 
• Marking pens and paint pens for appropriate labels 

2.2 Solids 
• 5-gallon buckets with lids for storage during the field day and Boeing provided 

containers for storage after the field day 
• Tools for securing drum lids 
• Tools for securing drum lids 
• Plastic sheets 
• Labels 
• Marking pen and paint pen for appropriate labels 

3.0 Procedures and Guidelines 
Field procedures and guidelines described in Odgen (1996) procedure number FP-B-8, IDW 
Management (Attachment A) will be followed.  IDW generated at Boeing Sites will be 
transferred to Boeing provided containers at the end of the day at Building 3260 and IDW 
generated a DOE sites will be transferred to Boeing provided containers at the end of the 
day at Building 4011. 

4.0 Key Checks and Preventive Maintenance 
• Check that representative samples of the containerized materials are obtained. 
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• Check with Boeing personnel as to where IDW should be stored. 

• Procedures and guidelines described in Odgen (1996) procedure number FP-B-7, Utility 
Clearance (Attachment A) will be followed. 

5.0 References 
Odgen.  1996.  RCRA Facility Investigation Work Plan Addendum, Santa Susana Field Laboratory, 
Ventura Count, California, Volume III, September. 
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Attachment A 
Ogden (1996), Procedure Number FP-B-8, IDW Management 
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STANDARD OPERATING PROCEDURE 14 

Packaging and Shipping Procedures 

1.0 Purpose and Scope 
This Standard Operating Procedure provides guidelines for packaging and shipping the 
samples collected for the project.  

2.0 Equipment and Materials 
• Coolers 

• Ice 

• Tape: fiberglass packing tape and 3M clear, wide, heavy-duty packing tape 

• Mailing/shipping labels 

• Zip-lock plastic bags, large plastic trash bags, bubble wrap, laboratory-provided foam 
inserts, laboratory-provided bubble wrap bags 

• Chain-of-custody (COC) seal 

3.0 Procedures and Guidelines 
The procedures below include shipment by both the laboratory courier and third party 
shipper such as Federal Express or Airborne Express. Packaging and shipping procedures 
are described below. 

3.1 Sample Packaging and Transport 
3.1.1  Sample Container Preparation 
• Secure the labels to each container with at least two revolutions of clear tape. 

• Check container lids for tightness. 

• Cover glass containers with at least two full layers of bubble wrap; tape containers closed 
tightly with clear packing tape to prevent breakage. 

3.1.2  Shipping Cooler Preparation 
• Remove all previous labels used on the sample shipping cooler. 

• Seal the drain plugs with clear, wide packing or duct tape (outside and inside) to 
prevent melting ice from leaking. 



PACKAGING AND SHIPPING PROCEDURES  

  

• Place a cushioning layer of styrofoam popcorn or bubble wrap at the bottom of the 
cooler (about 1 inch thick) to prevent breaking during shipment. 

• Line the cooler with a large plastic bag. 

• Double-bag all ice in zip-lock plastic bags. 

3.1.3  Placing Samples in the Cooler 
• Place the original COC form in a zip-lock bag; tape COC form to the inner side of the 

cooler lid. 

• Place samples in an upright position in the cooler. 

• Fill void space between samples with styrofoam popcorn, bubble wrap, or foam. 

• Place ice on top of samples and between samples. 

3.1.4  Closing the Cooler 
• Tape the cooler lid with strapping tape, encircling the cooler several times. 

• Place custody seals on one side of the cooler lid (two seals in front). 

• Cover strapping tape by three revolutions of 3M clear, heavy packing tape. 

3.1.5  Transport 
Transport sample coolers to the closest Federal Express facility immediately upon 
completion of sample collection. Intermediate stops should be avoided, with the exception 
of emergencies only, in which case the situation should be noted in the field notebooks 



 

  

STANDARD OPERATING PROCEDURE 15 

Chain-of-Custody Procedures 

1.0 Purpose and Scope 
This Standard Operating Procedure (SOP) provides information on chain-of-custody (COC) 
procedures.  

2.0 Definitions 
A Chain-of-Custody Record is required, without exception, for the tracking and recording of 
samples collected for on- or off-site analysis (chemical or geotechnical) during sampling 
program activities. Use of the Chain-of-Custody Record Form creates an accurate written 
record that can be used to trace the possession and handling of the sample from the moment 
of its collection through analysis. This SOP identifies the necessary custody records and 
describes their completion. This procedure does not take precedence over region-specific or 
site-specific requirements for chain of custody. 

Chain-of-Custody Record Form: A Chain-of-Custody Record Form is a two- to four-part 
form that accompanies a sample or group of samples as custody of the sample(s) is 
transferred from one custodian to another custodian. One copy of the form must be retained 
in the project file. A copy of this form is provided as Attachment A to this SOP. 

Custodian: The person responsible for the custody of samples at a particular time, until 
custody is transferred to another person (and so documented), who then becomes 
custodian. A sample is under one’s custody if: 

• It is in one’s actual possession. 

• It is in one’s view, after being in one’s physical possession. 

• It was in one’s physical possession, and then he/she locked it up to prevent tampering. 

• It is in a designated and identified secure area. 

Sample: A sample is physical evidence collected from a facility or the environment, which is 
representative of conditions at the point and time that it was collected. 

3.0 Responsibilities 
Field Team Leader: The field team leader is responsible for determining that chain-of-
custody procedures are implemented up to and including release to the shipper or 
laboratory.  
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Sample Personnel: It is the responsibility of the field sampling personnel to initiate chain-
of-custody procedures and maintain custody of samples until they are relinquished to 
another custodian, the sample shipper, or to a common carrier. 

4.0 Procedures 
Chain-of-custody procedures, record-keeping, and documentation are an important part of 
the management control of samples. This includes from the time the sample is collected 
until it is shipped. The procedures followed facilitate correct sample labeling, tracking, and 
identification on the COC forms, as well as tracking, sample preparation, and sample 
analysis by the laboratory. 

4.1 Sample Identification 
The method of identification of a sample depends on the type of measurement or analysis 
performed. When in-situ measurements are made, the data are recorded directly in bound 
logbooks or other field data records with identifying information. Information that shall be 
recorded in the field logbook and soil boring log, when in-situ measurements or samples for 
laboratory analysis are collected, includes: 

• Field sampler(s) initials or full name(s). 
• Project number. 
• Project sample number. 
• Sample location or sampling station number. 
• Date and time of sample collection and/or measurement. 
• Field observations. 
• Equipment used to collect samples and measurements. 
• Calibration data for equipment used. 
• Measurements and observations shall be recorded using waterproof ink. 

4.1.1 Sample Label 
Samples other than in-situ measurements are removed and transported from the sample 
location to a laboratory or other location for analysis. Before removal, a sample is often 
divided into portions, depending upon the analyses to be performed. Each portion is 
preserved in accordance with the sampling and analysis plan. Each sample container is 
identified by a sample label (see Attachment B). Blank sample labels are provided, along 
with sample containers, by the analytical laboratory. The information recorded on the 
sample label includes: 

• Sample Identification: the unique sample number identifying this sample. 
• Date: a six-digit number indicating the day, month, and year of sample collection (e.g., 

12/21/85). 
• Time: in 24-hour nomenclature, 9:10 am as 0910 or 5:22 pm as 1722. 
• Medium: water, soil, sediment, sludge, waste, etc. 
• Sample type: grab or composite. 
• Preservation: type and quantity of preservation added. 
• Analysis: VOC/8260; SVOC/8270; PCB/8082; TPM/8015M; etc. 
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• Sampled by: printed initials of the sampler. 
• Project number and client or PO number and client. 
• Remarks: any pertinent additional information. 

4.2 Chain-of-Custody Procedures 
After collection, separation, identification, and preservation, the sample is maintained under 
COC procedures until it is in the custody of the analytical laboratory and has been stored or 
disposed. 

4.2.1 Field Custody Procedures 
• Samples are collected as described in the site sampling and analysis plan. Precisely 

record the sample location and ensure that the sample number on the label matches the 
Chain-of-Custody Record exactly. 

• The person undertaking the actual sampling in the field is responsible for the care and 
custody of the samples collected until they are properly transferred or dispatched. 

• When photographs are taken of the sampling as part of the documentation procedure, 
the name of the photographer, date, time, site location, compass direction in which the 
view is looking, and site description are entered sequentially in the site logbook as 
photos are taken. Once developed, the photographic prints shall be serially numbered, 
corresponding to the logbook descriptions; photographs will be stored in the project 
files. It is good practice to identify sample locations in photographs by including an 
easily read sign (white board and erasable markers) with the appropriate 
sample/location number. 

• Sample labels shall be completed for each sample, using waterproof ink. 

4.2.2 Transfer of Custody and Shipment 
Samples are accompanied by a Chain-of-Custody Record Form, which will be generated 
using CH2M HILL’s SMART Tool. When transferring the possession of samples, the 
individuals relinquishing and receiving will sign, date, and note the time on the record. This 
record documents sample custody transfer from the sampler, often through another person, 
to the analyst in the laboratory. The Chain-of-Custody Record is completed as detailed 
below. 

• Enter header information (date, samplers, and project name). 

• Enter sample specific information (sample number, media, sample analysis required and 
analytical method grab or composite, number and type of sample containers, and 
date/time sample was collected). 

• Line out any unused portion of the COC and sign and date that portion of the form. 

• Sign, date, and enter the time under “Relinquished by” entry. 

• Have the person receiving the sample sign the “Received by” entry. If shipping samples 
by a common carrier, print the carrier to be used in this space (i.e., Federal Express). 
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• If a carrier is used, enter the airbill number under “Remarks,” in the bottom right corner 

• Place the original (top, signed copy) of the Chain-of-Custody Record Form in a plastic 
zip-locked bag or other appropriate sample-shipping package. Retain the copy with field 
records. 

• Complete other carrier-required shipping papers. The custody record is completed using 
waterproof ink. Any corrections are made by drawing a line through and initialing and 
dating the change, then entering the correct information. Erasures are not permitted. 
Common carriers will usually not accept responsibility for handling Chain-of-Custody 
Record Forms; this necessitates packing the record in the shipping container (enclosed 
with other documentation in a plastic zip-locked bag). As long as custody forms are 
sealed inside the shipping container, commercial carriers are not required to sign the 
custody form. The laboratory representative who accepts the incoming sample shipment 
signs and dates the Chain-of-Custody Record, completing the sample transfer process. It 
is then the laboratory’s responsibility to maintain internal logbooks and custody records 
throughout sample preparation and analysis. 

5.0 Quality Assurance Records 
Once samples have been packaged and shipped, the Chain-of-Custody copy and airbill 
receipt become part of the quality assurance record. 



 

  

STANDARD OPERATING PROCEDURE 16 

Documentation and Records 

1.0  Purpose and Scope 
The purpose of this guideline is to provide methods for the documentation of records taken 
in the field.  

2.0  Field Documentation 
2.1  Field Logbooks 
Field notes commonly are kept in bound logbooks used by surveyors and produced, for 
example, by Peninsular Publishing Company or Forestry Suppliers, Inc. (J.L. Darling write 
in the Rain No. 550, Sesco, Inc.). Pages should be water-resistant, lined, and numbered, and 
notes should be taken only with water-proof ink, such as that provided in Sanford Sharpie 
permanent markers.  

All lines of all pages should be used to prevent later additions of text, which may be 
questioned in legal terms. Any pages not used should be marked through with a line, the 
author’s initials, and the note “Intentionally Left Blank.”  

All pertinent information should be entered into the logbook, including times of starting 
and stopping work, activities, personnel on the work site, and equipment-calibration results 
and any equipment problems. The weather at the start of the day should be noted at the top 
of the first page for the day, and any major changes in weather should be noted at the 
appropriate time. Summary descriptions of soil samples and drilling cuttings can be entered 
in depth sequence, along with PID readings and other observations. It is helpful to include a 
hand-drawn diagram of well construction details and sampling locations in relation to 
permanent site features. 

No irrelevant material, including comical statements, should be entered into the logbook.   

An example of a set of logbook entries is provided as Attachment A. 

2.2  Field Notebooks 
Field equipment and forms notebooks may be used in lieu of bound field logbooks but are 
strongly discouraged. Although they do not have the advantage of containing all pertinent 
information in one volume, they do allow the use of pre-printed forms, which can make 
note taking easier. The notebooks are maintained to document field equipment maintenance 
and contain calibration logs and field forms, as described below. These provide information 
which is not recorded in sequentially-numbered, bound site or field logbooks. As an 
alternate method to using the field equipment and forms notebooks, the information 
maintained in these notebooks may be documented in the field logbooks. General site 
information should be documented into the field notebook that includes: 
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• Site name, personnel onsite and time and date of arrival 

• Ambient weather conditions 

• Documentation of field activities including decontamination, sampling, and preparation.  

• Lot number and brand name for solvent and acid decontamination solutions and 
analyte-free water used for equipment and field blanks. 

An example of well-completed field notebook entries is provided as Attachment B. 

Calibration Logs 
Calibration logs may be included in the field equipment notebooks and are used to 
document the proper maintenance and calibration of field testing equipment. All equipment 
will be inspected and approved by the Field Team Leader before being used, and a 
calibration log sheet shall be maintained for each instrument used on-site and shall be kept 
in the notebook. The calibration log will document: 

• Name and identifying number of the instrument 
• Date calibrated 
• Calibration points 
• Identification of the calibrator 
• Manufacturer, lot number, and expiration date of calibration standards 
• Results of the calibration. 

Field Forms 
Field forms may also be kept in the field notebook if using a three-ring binder form. Field 
forms include: 

• Soil boring log  
• Sample collection forms 

An example of each of these forms is provided as attachments. 

3.0  Attachments 
• A - Example of field logbook entries 
• B - Standardized field logbook entry formats. 



 

 

Attachment A 
Examples of Field Logbook Entries 



 

 

 



 

 

 



 

 

 



 

 

 



 

 

 



 

 

 



 

 

 



 

 

Attachment B 
Standardized Field Logbook Entry Formats 
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