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1.0  INTRODUCTION 

ENSR prepared this work plan to describe subsurface soil and groundwater investigation activities required to 
assess the potential presence of petroleum hydrocarbons (PHCs) from past operations at former Chevron 
Bulk Plant No.1001152, located in Tekoa, Washington (the Site) (Figure 1).  The investigation objective is to 
obtain site-specific soil and groundwater data to determine if residual PHCs are present from leaks and spills 
that occurred during Chevron’s operations.  ENSR’s investigative approach is to drill soil borings to collect soil 
samples, and install temporary monitoring wells to collect groundwater samples from areas where PHC spills 
or releases were most likely to have occurred.  The proposed boring locations are shown in Figure 2.  This 
work plan will be submitted to Chevron Environmental Management Company (EMC) for review before work 
starts on October 15, 2007.  ENSR will prepare and submit to Chevron EMC a report of findings after the field 
and laboratory results have been compiled and interpreted. 
 

2.0  SITE BACKGROUND 

The subject property is located immediately east of the town of Tekoa, in Whitman County, Washington.  Tekoa 
is located approximately 35 miles southeast of Spokane and 2 miles west of the Idaho border and the Coeur 
d’Alene Indian Reservation.  The Site comprises a portion of the southwest quadrant of Section 18, Township 20 
North, Range 46 East.  According to the Whitman County Tax Assessor, the subject property is identified by the 
Parcel Number 2-0000-46-20-18-3901 and consists of approximately 1.14 acres of land. 

The subject property is bordered to the north by Little Hangman Creek, agricultural land, and State Highway 
274; to the south by Union Pacific Railroad tracks and agricultural land; and to the east and west by agricultural 
land.  The subject property is accessible via a short roadway (part of the subject property) leading south from 
State Route 274. 

ENSR performed a review for sources and receptors in September 2007 (Phase I of the Baseline Abandonment 
process, as outlined by the Chevron EMC, Retail and Terminal Business Unit Guidelines to Evaluate Potential 
Environmental Risks for Property Transactions:  Abandonment Process, dated October 10, 2005; and according 
to ENSR’s proposal to conduct the First Phase:  Review for Sources and Receptors).  The results of the sources 
and receptors review may be summarized as follows: 

The assessment included a review of documentation available from Chevron EMC and Chevron Business 
Real Estate Services (CBRES); a review of local governmental records; an analysis of historical aerial 
photographs, records, and maps; a review of prior environmental reports; an evaluation of federal and state 
governmental incident files (using Environmental Data Resources [EDR]); a review for potable and non-
potable water well details; and interviews with selected local governmental officials. 

The subject property is not currently in active use.  The only known structures remaining on the subject 
property are fencing, one or more utility poles, and a concrete bridge over Little Hangman Creek.  State 
Highway 274 runs immediately north of the subject property and a Union Pacific Railroad right-of-way 
borders the property to the south.  All other surrounding properties are agricultural land.  The nearest 
sensitive receptor is Little Hangman Creek, which runs adjacent to the north of the property.  There are no 
other sensitive receptors within 1/4 mile of the property. 

The subject property was purchased by the Standard Oil Company (now Chevron Corporation) in 1917. It 
was the site of a petroleum-based fuels bulk storage plant until the plant’s closure in 1975.  No information, 
other than (1) tax assessment records describing the facility, (2) a 1970 aerial photograph, and (3) a 1964 
topographic map, is available on the use or conditions of the subject property during its operational lifetime 
as a bulk plant.  The tax assessment records, from the 1960s and 1970s, provide a list of buildings and 
storage tanks on the property at that time.  The records indicate that three 19,995-gallon tanks, of unknown 
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contents, were formerly located on the subject property. These tanks were located above ground and their 
long dimensions were horizontal, based on a site location map associated with this tax document.  The tax 
assessment record also identifies the presence of an 18,137-gallon tank; however, the number preceding 
the text line appears to be a three, while the calculation of the value of the improvement indicates that there 
is one tank.  No additional documents were found to clarify the number of 18,137 gallon tanks that were 
located on the subject property.  The location of the 18,137-gallon tank(s) is unknown. 

The storage tanks appear to have been removed from the subject property upon closure of the plant, based 
on a tax assessor document dated 1977, which states “tanks all gone.”  However, a CBRES e-mail dated 
October 1999, with the subject line “Tekoa/San Diego,” states that “once the buildings are flatlotted and the 
tanks are pulled, etc. we may require environmental work,” but it is unclear whether this refers to the Tekoa 
property or a San Diego property.  There is, therefore, some ambiguity pertaining to the removal of all tanks 
located at the subject property.  Buildings associated with the plant remained until 2005, including a garage, 
warehouse, office, and pump house.  The approximate locations of former structures and tanks at the 
subject property are depicted in Figure 2.  From the late 1970s to 2004 the subject property was leased to 
Cash Hardware Company, who used the Site to store John Deere farm equipment.  Cash Hardware ceased 
using the property in 2004 and all buildings at the subject property were demolished in 2005, under Chevron 
direction. 

A review of federal and state databases did not identify records for the subject property, any adjacent 
properties, or any properties within 1/4 mile of the subject property.  No local governmental agencies had 
records on file related to the subject property.  No prior environmental reports are known to have been 
prepared for the property. 

In June 2004, based on an email dated June 15, 2004, a CBRES representative visited the property and 
made the observation of smoke rising from a pile of burning of pallets and other material, an open gasoline 
can (used to start the fire), locked buildings, buildings in dangerous conditions, and John Deere equipment 
stored throughout the Site.  ENSR believes that areas where Cash Hardware stored equipment and burned 
debris at the subject property have the potential to present sources of groundwater and/or soil impacts at 
the subject property. 

The long-term historic operations at the bulk plant have the potential for groundwater and/or soil impacts at 
the subject property.  ENSR believes the historical operations associated with the garage, tanks, 
warehouse, pump house, and docks (wherever PHCs were stored, conveyed, or otherwise handled) are 
potential sources for adverse impacts.  No other potential onsite or offsite sources were identified during this 
assessment. 

 

3.0  SITE GEOLOGY AND HYDROGEOLOGY 

The subject property is located in a shallow valley formed by Little Hangman Creek.  The elevation at the subject 
property is approximately 2,490 feet above mean sea level (msl).  The major local topographic features are 
composed of (1) rolling hills to the east and south, rising to approximately 2,600 feet above msl; (2) Tekoa 
Mountain to the northwest, which rises to an elevation of approximately 4,000 feet above msl; and (3) the 
shallow valley formed by the main branch of Hangman Creek to the southwest. 

Based on elevation profiles and topographic maps, surface runoff from the main portion of the property and from the 
access road flows toward Little Hangman Creek.  Little Hangman Creek flows southwesterly and joins the main 
branch of Hangman Creek, which flows northwesterly, approximately 1/2 mile from the subject property. 

According to the Federal Emergency Management Agency (FEMA) Flood Insurance Rate Map (Flood Map 
Panel 5302050085B), the subject property is located in a 100-year flood plain.  The area around Tekoa received 
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an average of 19.27 inches of annual precipitation from 1971 through 2000, according to Western Regional 
Climate Center data1. 
 
Based on topographic features, the groundwater flow direction beneath the subject property area is inferred to 
be toward Little Hangman Creek, that is, toward the northwest on the main portion of the property.  No springs 
or wells are known to be present on the subject property.  Depth to groundwater at the subject property is 
unknown.  Well logs indicate that known wells within one mile of the property were drilled at depths greater than 
120 feet below ground surface (bgs) with static groundwater encountered between 15 and 32 feet bgs 
(Attachment 1).  Based on the close proximity of Little Hangman Creek, ENSR estimates that groundwater will 
be generally shallow, within about 10 to 15 feet below ground surface. 

The subject property is located in the Columbia River Basin, a large flood basalt plateau between the Cascade 
and Rocky Mountains drained by the Columbia River.  Geological information provided in the Environmental 
Data Resources database report for the Site (included in ENSR’s 2007 Review for Sources and Receptors) 
indicates that the subject property is located in an area where the rock stratigraphic unit is identified as Cenozoic 
era, Tertiary system, and Miocene volcanic rocks series.  The predominant soil types in the area of the subject 
property are: 

• Thatuna, a moderately well drained silt loam with slow infiltration rates; typical depth to water table is 3 
to 6 feet; 

• Caldwell, a somewhat poorly drained silt loam with slow infiltration rates; typical depth to water table is 3 
to 6 feet; and, 

• Palouse, a well-drained silt loam with moderate infiltration rates; typical depth to water table is more 
than 6 feet. 

These silt loam soils are underlain by basalt bedrock. 
 

4.0  ACCESS AND UTILITY CLEARANCE 
Because the subject property is owned by Chevron, ENSR has unrestricted access to conduct environmental 
investigations.  Prior to the start of work, subsurface utilities will be marked.  During the weeks preceding the 
field work, ENSR will use the services of the Washington Underground Utilities Notification Center to 
coordinate with local utility companies to mark the locations of utility lines in the areas of interest.  Then ULS 
Services, a private utility locating contractor, will perform a detailed onsite subsurface survey using various 
location technologies. 
 
As an additional safety measure, to avoid damaging underground lines that may be missed during the 
location survey, each borehole location will be cleared to a depth of eight feet below ground surface (bgs) 
using air knife and vacuum extraction techniques.  If refusal is encountered before reaching eight feet bgs, 
then hand augering will be attempted to attain the desired depth.  Within the interval from ground surface to 
eight feet bgs, hand auguring will be used to obtain soil samples at about three and six feet bgs for classifying 
soils and field screening. 
 
A Borehole Clearance Review form (Attachment 2), representing all onsite boreholes, will be completed by 
ENSR prior to the start of soil boring activities.  This is intended to ensure that all reasonable field precautions 
have been taken to locate subsurface lines or structures.  The form asks a series of Yes/No questions to 
determine if clearance activities are complete and sufficient to allow the subsurface work to continue.  

                                            
1 Western Regional Climate Center.  http://www.wrcc.dri.edu/ 
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5.0  FIELD ACTIVITIES 

As currently planned, a total of 13 soil borings will be advanced to depths between about 10 to 15 feet bgs, 
depending on the depth to groundwater (and depth to bedrock), at the approximate locations shown on Figure 
2.  A hollow-stem auger will be used for drilling.  If refusal is encountered before reaching the anticipated 
depth, additional borings will be advanced, based on observed onsite conditions, including possible evidence 
of former subsurface product lines and railroad unloading areas.  Potential alternate/additional boring 
locations also are presented on Figure 2.  Cascade Drilling, a Washington-licensed drilling contractor from 
Woodinville, Washington, will serve as the drilling contractor.  The total number of borings and locations and 
depths may be modified in the field for safety reasons, or based on interpretations from additional field 
observations, with the approval of the ENSR senior geologist and project manager. 
 
Explanation of Soil Boring Locations 
 
Based on historical Site use as a bulk plant, review of historical air photographs and tax assessment documents, 
and other considerations, ENSR has identified four onsite areas of concern:  (1) the warehouse building and 
associated docks and loading rack, (2) the pump house, (3) the aboveground storage tank (AST) area, and (4) 
the garage and area along the north property line.  Rationale for the boring locations is summarized as follows 
(refer to the boring locations shown on Figure 2): 
 

Proposed Number 
of Boreholes Area of Concern and Rationale for Selection of Location 

6 Warehouse Building/Docks/Fuel Pumps.  Assess potential releases from 
drum filling and/or drum handling, storage, and loading/unloading activities 
common to bulk plant facilities and potential spills/releases associated with 
former loading rack. 

1 Pump house.  Assess potential releases from pumps, valves, and 
conveyance lines related to transferring fuel throughout the Site. 

3 ASTs.  Assess potential releases from the former ASTs (at least three were 
present) and related appurtenances. 

4 Garage, and North and West Property Lines.  Assess potential releases from 
former garage and potential migration of PHCs in groundwater from the Site 
toward Little Hangman Creek. 

 
Soil Sampling 
 
Soil samples will be collected at each soil boring location using a split-barrel or split-spoon sampler.  For 
details, please refer to ENSR Standard Operating Procedure (SOP) 7115, Subsurface Soil Sampling by Split 
Spoon (Attachment 3).  The soils will be examined and logged by ENSR personnel under the responsible 
charge of a Washington-registered geologist.  A written soil log will be recorded for each borehole, to include 
descriptions of:  soil color, grain size, moisture content, texture, odor, staining, sheen, and soil classification 
according to the Unified Soil Classification System.  As noted above, in the interval between ground surface 
and eight feet bgs (the interval removed during air knifing), ENSR will use a hand auger to collect samples at 
depths of about three and six feet bgs for soil logging. 
 
Soil samples will be screened using a photoionization detector (PID) to assess the presence of volatile 
organic compounds from PHCs in the soil.  For details, please refer to ENSR SOP 7315, 
Operation/Calibration of a Photoionization Detector (Attachment 3).  PID screening will involve sealing a 
sample portion in a re-closable (Zip-Loc) bag and measuring the total ionizable gases in the bag headspace. 
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Based on soil observations and PID screening, the ENSR geologist will select at least one sample from each 
borehole for analysis.  If there is no evidence of PHCs, then a sample for analysis will be collected from the 
zone of seasonal groundwater fluctuation.  Groundwater may be near seasonal low levels (in October), 
depending upon cumulative rainfall following the summer dry season.  Therefore, no soil samples for analysis 
will be collected below first encountered groundwater.  However, additional samples for PID screening may 
be collected in the saturated zone, if screening suggests the presence of substantive contamination. 
 
Samples for VOC analysis will be collected and preserved in the field using EPA Method 5035A procedures.  
This limits potential loss of VOCs through volatilization and biodegradation.  Methanol preservative for the high-
concentration method will be used.  The soil VOC sampling procedure generally will follow the sampling 
instructions suggested by the Department of Ecology.2 
 
All soil samples for analysis will be analyzed for the following analytes, as a minimum: 
 

• BETX (benzene, ethylbenzene, toluene, and total xylenes) by EPA Method 8021B; 

• Total petroleum hydrocarbons as gasoline (TPH-G) by Northwest Method NWTPH-Gx; and 

• Total petroleum hydrocarbons as diesel (TPH-D) and heavy oil (TPH-O) by Northwest Method 
NWTPH-Dx, with acid/silica gel cleanup. 

 
At least one soil sample from each of the four areas of interest (warehouse building/docks/loading rack, pump 
house, ASTs, and garage and north property), preferably a sample that most strongly indicates the presence 
of PHCs by field-screening criteria, will be analyzed for the following additional analytes: 
 

• Volatile organic compounds (VOCs) by EPA Method 8260B; 

• Polynuclear aromatic hydrocarbons (PAHs) by EPA Method 8270 SIM; 

• Total lead by EPA 6000/7000 Series Methods. 
 
A summary of the estimated number of soil samples to be collected and the analyses to be performed are as 
follows: 
 

Soil Samples 
BETX 

(EPA 8021B) 
Gasoline 

(NWTPH-Gx) 

Diesel and 
Heavy Oil 

(NWTPH-Dx) 
VOCs 

(EPA 8260B) 
PAHs 

(EPA 8270) 
Total Lead 
(EPA 7420) 

One or two 
samples from 
each boring 

14 to 28 14 to 28 14 to 28 -- -- -- 

Up to 4 
additional 
locations, 
based on field 
screening 

-- -- -- 4 to 8 4 to 8 4 to 8 

 

                                            
2 Collecting and Preparing Soil Samples for VOC Analysis, Washington Department of Ecology, Implementation 

Memorandum #5, Appendix A:  Soil VOC Sampling Instructions, June 2004. 
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Soil sample containers will be marked using the following identification labeling: 
 
 1001152-SBX-ZZ-MMDDYY, where: 

1001152 is the Chevron site number 
X is the soil boring number (1 through 13) 
ZZ is the sample depth in feet bgs 
MMDDYY are the month, day, and year of sample collection 

 
Groundwater Sampling 
 
A minimum of 7 groundwater samples will be collected, from the locations shown on Figure 2.  Additional 
samples may be collected for analysis, based on field observations, and following approval by the Project 
Geologist or Project Manager.  Groundwater will be collected at each designated borehole location by 
installing a temporary well in the borehole.  The temporary well will consist of one-inch-inside-diameter PVC 
well casing, the lower five feet perforated with 0.010-inch slots, extending from ground surface to the bottom 
of the open borehole.  Groundwater samples will be obtained using a peristaltic pump and clean tubing at 
each sample location.  Samples will be analyzed for the following analytes: 
 

• TPH-G by NWTPH-Gx; 

• TPH-D and TPH-O by NWTPH-Dx, with acid/silica gel cleanup; 

• VOCs by EPA Method 8260B; 

• Ethylene dibromide by EPA Method 8011: 

• PAHs by EPA Method 8270 SIM; and 

• Total and dissolved lead by EPA Method 6020. 
 
Groundwater samples submitted for dissolved lead analyses will be filtered in the field. 
 
In the event that light non-aqueous phase liquid hydrocarbons (LNAPL) are encountered on groundwater, 
samples of the LNAPL will be collected in one or more 40 mL vials.  These samples will be submitted to the 
Chevron laboratory in Richmond, California, for fuel fingerprint analysis.  A separate chain-of-custody form will 
be used for these samples (Attachment 4). 
 
Groundwater sample containers will be marked using the following identification labeling: 
 
 1001152-SBX-MMDDYY, where: 

1001152 is the Chevron site number 
X is the soil boring number (1 through 13) 
MMDDYY are the month, day, and year of sample collection 

 
Each temporary well casing will be removed following sample collection. 
 
Each borehole will be backfilled with hydrated bentonite. 
 
Chain-Of-Custody 
 
All sample containers will be supplied by the project analytical laboratory (Lancaster Laboratories) and will be 
labeled with the following information (as a minimum): 
 

• Sample identification number (and depth of collection for soil samples); 

• Date and time of collection; 

• Project name and number; 
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• Type of preservative used (if any); 

• Sample collector’s name; and 

• Types of analyses required. 
 
Samples will be logged onto chain-of-custody forms and placed in iced coolers during field storage and 
transport to the laboratory.  At the conclusion of field sampling, all samples will be securely packed and 
transported by express mail to Lancaster Laboratories in Lancaster, Pennsylvania, according to standard 
chain-of-custody procedures.  Packing and shipping protocols are presented in Attachment 5. 
 

6.0  EQUIPMENT DECONTAMINATION 

The augers and boring tools, and all sampling tools with potential for contacting soil samples will be 
decontaminated between sample collection points by pressure washing or washing with a phosphate-free 
biodegradable detergent, such as Liquinox or Alconox, followed by rinsing with clean tap water and/or 
deionized water.  Refer to ENSR SOP No. 7600, Decontamination of Field Equipment (Attachment 3). 
 

7.0  INVESTIGATION-DERIVED WASTES 

Waste soil (drill cuttings), decontamination wash water, and purge water generated during the soil and 
groundwater investigation will be stored in appropriately-labeled 55-gallon drums.  Following the 
characterization of the wastes and completion of onsite work, all wastes will be transported by a Chevron-
approved vendor, under a bill of lading, to an approved disposal facility. 
 

8.0  HEALTH AND SAFETY 

ENSR prepared a Site-specific health and safety plan (HASP), based upon the requirements of the 
Occupational Safety and Health Administration Hazardous Waste Operations and Emergency Response 
Standard (29 CFR 1910.120), and specific Chevron requirements.  This HASP will be reviewed by all 
contractors and field personnel prior to beginning field work.  The drilling contractors will use their own HASP 
and job safety analyses documents (JSAs) specific to the types of work or work tasks being performed.  
ENSR also prepared JSAs for each major field task.  Copies of the ENSR and drilling contractor’s HASP and 
JSA documents will be kept onsite for the duration of the field activities. 
 
All ENSR and subcontractor personnel will be trained and qualified in the Loss Prevention System® prior to 
beginning work, according to Chevron requirements. 
 

9.0  REPORTING AND SCHEDULING 

ENSR will prepare a report of findings to document the soil and groundwater sampling activities and results. 
 
The estimated work schedule will proceed approximately as follows: 
 

• One Call utility clearance activities will be conducted during the week of October 8, 2007; 

• The detailed private utility location survey will be conducted on October 15, 2007; 

• The air knifing, drilling, and sampling will start on October 17 and conclude on October 19, 2007. 
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• The report of findings will be prepared and submitted for Chevron’s review within three weeks 
following receipt of the laboratory analytical results.
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Washington Well Reports for Local Wells 
 
 









































 

 

 
 
 
 
 
 
 
 
 
 

Attachment 2 
 

Borehole Clearance Form 
 
 



 

Revised 5/8/07 

BOREHOLE CLEARANCE REVIEW 
 
 

Chevron Site #:   Project #:   
 
Borehole #s Reviewed:   Date:   
 
Clearance Inspected by:   Reviewed by:    
 (Consultant Rep) (Consultant PM Initial) (Chevron PM Initial) 
 

Yes No 
� � 1. Is a scaled site plan showing the proposed borehole locations attached to this form? 
 
� � 2. Are all of the proposed borehole locations at least 3 feet from any subsurface utilities shown 

on Chevrons building plans? 
 
� � 3. Are all of the proposed borehole locations at least 3 feet from any subsurface utilities shown 

on public right-of-way street improvement plans? 
PM to check here � if applicable to this job. 

 
� � 4. Does the station manager have any knowledge of any subsurface utilities within 3 feet of the 

proposed borehole locations?  (Review locations with the station manager). 
 
� � 5. Are all of the proposed borehole locations at least 3 feet from any subsurface utilities 

identified during a geophysical survey? 
PM to check here � if applicable to this job. 

 
� � 6. Has a utility locate service been contacted, the Dig Alert Notification document been 

completed? Have all utilities been marked out in the vicinity of the borehole locations? Have 
all affected utilities notified ENSR whether or not they have any facilities near the proposed 
borehole locations?  

 
� � 7. Do any of the proposed borehole locations lie on a line connecting two similar looking 

manhole covers? 
 
� � 8. Do any of the proposed borehole locations lie on a line perpendicular to the street from the 

water, gas, and electrical meter? 
 
� � 9. Has the pavement in the vicinity of any of the proposed borehole locations subsided or does 

it give the appearance it may be covering a former trench? 
 
� � 10. Have you hand augured or post-hole dug, or air knifed a hole to 8 feet below grade before 

using the drill rig? 
 
� � 11. Is the diameter of the hand augured, post-holed, or air knifed hole greater than the outer 

diameter of the drilling auger you will be using? 
 
� � 12. Is the soil you encountered in the hand augured, post-holed or air knifed clearance hole 

clean gravel, clean sand, aggregate base (gravelly sand with ~10% fines), or non-native 
looking material? 

 
Questions 1 thru 9 must be answered prior to mobilizing a drilling rig to the site.  Questions 10 thru 12 must be 
answered prior to drilling by the field staff. 
 
DO NOT DRILL, if you answered NO to questions 1, 2, 3, 5, 6, 10, or 11 or answered YES to questions 4, 7, 8, 9, or 
12.  Contact your supervisor for instructions and describe the conflict on the back of this form. 
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ENSR Standard Operating Procedures 
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 Subsurface Soil Sampling by 
Split Spoon 

Discipline:     Geosciencies 

 

1.0 PURPOSE AND APPLICABILITY 
 
1.1 Purpose and Applicability 
 

This Standard Operating Procedure (SOP) describes the methods used in obtaining 
subsurface soil samples for physical and/or chemical analysis.  Subsurface soil 
samples are obtained in conjunction with soil boring programs and provide 
information as to the physical and/or chemical makeup of the subsurface 
environment. 

 
The purpose of this SOP is to provide a description of a specific method or 
procedure to be used in the collection of subsurface soil samples.  Subsurface soil is 
defined as unconsolidated material which may consist of one or a mixture of the 
following materials:  sand, gravel, silt, clay, peat (or other organic soils), and fill 
material.  Subsurface soil sampling, conducted in accordance with this SOP will 
promote consistency in sampling and provide a basis for sample representativeness. 
 
This SOP covers subsurface soil sampling by split-spoon only, as this is the means 
most often used for obtained samples of unconsolidated deposits.  Other types of 
equipment are available for use in subsurface soil sampling, including thin-wall tube 
samplers (Shelby tubes), piston samplers, and continuous core barrel samplers.  
Information on the use of these other sampling devices may be found in several 
available drilling handbooks and respective state and/or federal agency technical 
guidance documents.  The American Society for Testing and Materials (ASTM) also 
provides procedures for use of split-spoon and other sampling devices. 

 
Deviations from this SOP to accommodate other regulatory requirements should be 
reviewed in advance of the field program, should be explained in the project work 
plan, and must be documented in the field project notebook when they occur. 

 
1.2 General Principles 
 

Split-spoon subsurface soil sampling generally requires use of a drilling rig and 
typically the hollow-stem auger or other common drilling method to generate a 
borehole in which to use the split-spoon sampler.  The split-spoon sampler is 
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inserted through the augers (or other type of drill casing) then is driven into the 
subsurface soil with a weighted hammer.  The sampler is then retrieved and opened 
to reveal the recovered soil sample.  Soil samples may be collected at a continuous 
interval or at pre-selected vertically spaced intervals within the borehole. 

 
1.3 Quality Assurance Planning Considerations 
 

Sampling personnel should follow specific quality assurance guidelines as outlined in 
the site-specific Quality Assurance Project Plan (QAPP).  Proper quality assurance 
requirements should be provided which will allow for collection of representative 
samples from representative sampling points.  Quality assurance requirements 
outlined in the QAPP typically suggest the collection of a sufficient quantity of field 
duplicate, field blank, and other samples. 

 
1.4 Health and Safety Considerations 
 

Subsurface soil sampling may involve chemical hazards associated with the types of 
contaminants potentially encountered and will always involve potential physical 
hazards associated with use of drilling equipment.  When sampling is performed in 
materials which may contain hazardous constituents, or when the quality assurance 
objectives of the project require the use of hazardous solvents, adequate Health and 
Safety measures must be taken to protect sampling personnel.  These measures 
must be addressed in the project Health and Safety Plan (HASP).  This plan must be 
approved by the project Health and Safety Officer before work commences, must be 
distributed to all personnel performing sampling, and must be adhered to as field 
activities are performed. 

 

2.0 RESPONSIBILITIES 
 
2.1 Drilling Subcontractor 
 

It will be the responsibility of the drilling subcontractor to provide the necessary 
materials for obtaining subsurface soil samples.  This generally includes one or more 
split-spoon samplers in good operating condition and sample containers used for 
stratigraphic characterization samples (sample containers for environmental samples 
should be provided by the designated analytical laboratory).  It is the drilling 
subcontractor's responsibility to provide and maintain their own boring logs if desired.  
Equipment decontamination materials should also be supplied by the subcontractor 
and should meet project specifications. 
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2.2 Project Geologist/Sampling Engineer 
 

It will be the responsibility of the project geologist/sampling engineer to conduct 
subsurface soil sampling in a manner which is consistent with this SOP.  The project 
geologist/sampling engineer will observe all activities pertaining to subsurface soil 
sampling to ensure that the SOP is followed, and to record all pertinent data onto a 
boring log.  It is also the project geologist/sampling engineer's responsibility to 
indicate the specific targeted sampling depth or sampling interval to the drilling 
subcontractor.  The project geologist/sampling engineer is also responsible for the 
collection of representative environmental or stratigraphic characterization samples 
once the sampling device has been retrieved and opened.  Additional sample 
collection responsibilities include labeling, handling, and storage of samples until 
further chain-of-custody procedures are implemented. 

 

3.0 REQUIRED MATERIALS 
 
In addition to those materials provided by the subcontractor, the project geologist/sampling 
engineer will require: 
 
• Project Sampling Plan, QAPP, and HASP 
• Boring logs 
• Teaspoon or spatula (stainless steel is recommended) 
• Sample kit (bottles, labels, custody records and tape, cooler) 
• Sample collection pen 
• Folding rule or tape measure 
• Equipment decontamination materials 
• Health and safety equipment (as required by HASP) 
• Field project notebook/pen 
 

4.0 METHOD 
 
4.1 General Method Description 
 

Split-spoon sampling devices are typically constructed of steel and are most 
commonly available in lengths of 18 and 24 inches and diameters of 1.5 to 3 inches.  
The split-spoon consists of a tubular body with two halves that split apart lengthwise, 
a drive head on the upper end with a ball-check valve for venting, and a hardened 
steel cutting shoe at the bottom.  The soil sample enters the split-spoon through the 
cutting shoe as the device is driven into the ground.  A replaceable plastic or metal 
basket is often inserted into the shoe to assist with retaining samples.  Once the 
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sampler is retrieved, the drive head and cutting shoes are removed and the split-
spoon halves are then separated, revealing the sample. 

 
Sample depth intervals are usually defined on a project-specific basis with these 
requirements specified in the project sampling plan.  Sampling intervals typically 
range from one (1) sample per five (5) feet of drilling to continuous sampling where 
the entire drilled interval is sampled. 
 
Subsurface soil sampling is usually accomplished as part of a drilling program where 
a soil boring is advanced with drilling equipment to the designated depth prior to 
collection of a representative sample.  The general procedures outlined briefly in the 
following section provide requirements for advancing drill casing/augers in 
preparation for sampling. 

 
4.2 General Procedures - Borehole Preparation 
 

4.2.1 Advancing Casing/Augers 
 

Soil borings that are completed for soil sampling purposes are typically 
advanced using hollow-stem augers and sometimes drive-and-wash or other 
casing methods.  The casing/augers must be of sufficient diameter to allow 
for soil sampling at a minimum.  The casing/augers will be advanced 
according to project requirements to the required depth for sampling.  If 
hollow-stem augers are used, a temporary plug shall be used in the lead 
auger to prevent the auger from becoming filled with drill cuttings while drilling 
is in progress. 

 
4.2.2 Obstructions 

 
For those borings which encounter obstructions, the casing/augers will be 
advanced past or through the obstruction if possible.  Caution should be 
exercised when obstructions are encountered and an effort made to identify 
the obstruction before drilling is continued.  If the obstruction is not easily 
drilled through or removed, the boring should be relocated to an adjacent 
location. 

 
4.2.3 Use of Added Water 

 
The use of added or recirculated water during drilling is permitted when 
necessary.  Use of extraneous water should be minimized or avoided if 
possible as it may impact sample quality.  Water usage should be 
documented in the field notebook.  Sampling and analysis of added or 
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recirculated water may be required for quality assurance purposes (refer to 
QAPP).  If a well is installed within the completed borehole, removal of the 
added water may be required. 

 
4.3 Sampling Procedure 
 

4.3.1 Equipment Decontamination 
 

Each split-spoon must be decontaminated prior to its initial use and following 
collection of each soil sample.  Site-specific requirements for equipment 
decontamination should be outlined within the Project Sampling Plan.  
Equipment decontamination procedures are also outlined within SOP 7600 - 
Decontamination of Equipment. 

 
4.3.2 Standard Penetration Test 

 
The drilling subcontractor will lower the split-spoon into the borehole.  
Samples are generally obtained using the Standard Penetration Test (SPT) in 
accordance with ASTM standards (ASTM D 1586-84).  Following this 
method, the sampler will be driven using the 140-pound hammer with a 
vertical free drop of 30 inches using two turns of the rope on the cathead.  
The number of hammer blows required for every 6 inches of penetration will 
be recorded on the boring log.  Blowcount information is used as an indicator 
of soil density for geotechnical as well as stratigraphic logging purposes.  
Once the split-spoon has been driven to its fullest extent, or to refusal, it will 
be removed from the borehole. 

 
4.3.3 Sample Recovery 

 
The split-spoon will be immediately opened upon removal from the 
casing/auger.  The open sampler shall then be screened for volatile organics 
with a photoionization device (PID) if required by the Project Sampling Plan.  
If the Sampling Plan also requires individual soil sample headspace 
screening for volatile organic compounds, then a small portion of the split-
spoon sample shall be removed and properly contained for that purpose. 
 
Sample recovery will be determined by the project geologist/sampling 
engineer who will examine the soil core once the sampler is opened.  The 
length of sample shall then be measured with a folding rule or tape measure.  
Any portion of the split-spoon contents which are not considered part of the 
true sample (i.e., heaved soils) will be discarded.  If the sample recovery is 
considered inadequate for sample characterization or analytical testing 
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purposes, another sample should be collected from the next vertical interval if 
possible before drilling is reinitiated. 

 
Adequate sample recovery for stratigraphic logging purposes and/or 
headspace organic vapor testing purposes should be approximately 6 inches.  
Adequate sample recovery for analytical testing purposes should be a 
minimum of 12 inches and is somewhat dependent on the type of analytical 
testing required.  In some cases, continuous sampling over a short interval, 
and compositing of the sample, may be required to satisfy analytical testing 
requirements.  Larger diameter samplers may be used if large volumes of soil 
are required for analytical testing. 

 
4.3.4 Sample Containment - General 

 
Once retrieved, the sample will be removed from the split-spoon with a 
teaspoon or spatula and placed into the appropriate sample container.  The 
sample will be split if necessary to meet sampling program requirements.  
Sample splitting may be necessary to provide individual samples for 
headspace testing, visual characterization, physical testing, analytical testing, 
or simply for archiving purposes.  In general, most sampling programs are 
structured around environmental characterization needs; therefore, sample 
portions required for analytical testing should be collected first.  The Project 
Sampling Plan and QAPP provides specific sample container requirements 
for each type of sample and should be referred to for guidance. 

 
Once filled, the sample containers should be properly capped, cleaned, and 
labeled, and chain-of-custody and sample preservation procedures initiated.  
Sampling equipment should then be properly decontaminated. 

 
4.3.5 Sample Containment - Volatile Organic Analyses 

 
Collection of subsurface soil samples for volatile organic analysis (VOA) is 
slightly more complex than collection of samples for other routine chemical or 
physical testing primarily because of the concern for the potential loss of 
volatiles during the sample collection procedure.  To limit the potential for loss 
of volatiles, the soil sample needs to be obtained as quickly and as directly as 
possible from the split-spoon.  This generally means that the VOA sample is 
to be collected and placed into the appropriate sample container first.  The 
VOA sample should also be obtained from a discrete portion of the entire 
sample interval and not composited or homogenized.  The remainder of the 
recovered sample can then be composited, homogenized or split to meet the 
other testing requirements.  The boring log and/or sample logbook should be 
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filled out to indicate actual sample collection depths for both VOA samples 
and other portions of the sample which may have been composited over a 
larger vertical interval. 

 

5.0 QUALITY CONTROL 
 
Quality control requirements are dependent on project-specific sampling objectives.  The 
QAPP will provide requirements for sample preservation and holding times, sample 
container types, sample packaging and shipment, as well as requirements for the collection 
of various quality assurance samples such as trip blanks, field blanks, equipment blanks, 
and field duplicate samples. 
 

6.0 DOCUMENTATION 
 
Various forms are required to ensure that adequate documentation is made of sample 
collection activities.  These forms include: 
 
• Boring logs 
• Field log books 
• Sample collection records 
• Chain-of-custody records 
• Shipping labels 
 
Boring logs (Figure 1) will provide visual and descriptive information for each sample 
collected and are often the most critical form of documentation generated during a sampling 
program.  The field log book is kept as a general log of activities.  Chain-of-custody forms 
are transmitted with the samples to the laboratory for sample tracking purposes.  Shipping 
labels are required if sample coolers are to be transported to the laboratory by a third party 
(courier service).  Original copies of these records should be maintained in the appropriate 
project files. 
 

7.0 REFERENCES 
 
ASTM D 1586-84 
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Figure 1 
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1.0 INTRODUCTION 
 
1.1 Purpose and Applicability 
 
This document describes the procedures that will be followed by field staff for operation and 
calibration of a photoionization detector (PID).  The PID is primarily used by ENSR 
personnel for safety and survey monitoring of ambient air, determining the presence of 
volatiles in soil and water, and detecting leakage of volatiles. 
 
PIDs routinely used by ENSR personnel include the Photovac Microtip, Thermoelectron 
580EZ, and MiniRAE 2000.  Personnel responsible for using the PID should first read and 
thoroughly familiarize themselves with the instrument instruction manual. 
 
1.2 Principle of Operation 
 
The PID is a non-specific vapor/gas detector.  The unit generally consists of a hand-held 
probe that houses a PID, consisting of an ultraviolet (UV) lamp, two electrodes, and a small 
fan which pulls ambient air into the probe inlet tube.  The probe is connected to a 
readout/control box that consists of electronic control circuits, a readout display, and the 
system battery.  Units are available with UV lamps having an energy from 9.5 electron volts 
(eV) to 11.7 eV. 

 
The PID analyzer measures the concentration of trace gas present in the atmosphere by 
photoionization.  Photoionization occurs when an atom or molecule absorbs a photon of 
sufficient energy to release an electron and become a positive ion.  This will occur when the 
ionization potential of the molecule (in electron volts (eV)) is less than the energy of the 
photon.  The source of photons is an ultraviolet lamp in the probe unit.  Lamps are available 
with energies ranging from 9.5 eV to 11.7 eV.  All organic and inorganic vapor/gas 
compounds having ionization potentials lower than the energy output of the UV lamp are 
ionized and the resulting potentiometric change is seen as a positive reading on the unit.  
The reading is proportional to the concentration of organics and/or inorganics in the vapor. 

 
Sample gases enter the probe through the inlet tube and enter the ion chamber where they 
are exposed to the photons emanating from the UV lamp.  Ionization occurs for those 
molecules having ionization potentials near to or less than that of the lamp.  A positive-
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biased polarizing electrode causes these positive ions to travel to a collector electrode in the 
chamber. Thus the ions create an electrical current which is amplified and displayed on the 
meter.  This current is proportional to the concentration of trace gas present in the ion 
chamber and to the sensitivity of that gas to photoionization. 

 
In service, the analyzer is first calibrated with a gas of known composition equal to, close to, 
or representative of that to be measured.  Gases with ionization potentials near to or less 
than the energy of the lamp will be ionized.  These gases will thus be detected and 
measured by the analyzer.  Gases with ionization potentials greater than the energy of the 
lamp will not be detected.  The ionization potentials of the major components of air, i.e., 
oxygen, nitrogen, and carbon dioxide, range from about 12.0 eV to 15.6 eV and are not 
ionized by any of the lamps available.  Gases with ionization potentials near to or slightly 
higher than the lamp are partially ionized, with low sensitivity. 
 
1.3 Specifications 
 
Refer to the manufacturer’s instructions for the technical specifications of the instrument 
being used.  The operating concentration range is typically 0.1 to 2,000 ppm isobutylene 
equivalent. 

 
1.4 Quality Assurance Planning Considerations 
 
The end use of the data will determine the quality assurance requirements that are 
necessary to produce data of acceptable quality.  These quality assurance requirements will 
be defined in the site-specific workplan or Quality Assurance Project Plan (QAPP), hereafter 
referred to as the project plan. 
 
1.5 Health and Safety Considerations 
 
The health and safety considerations for the site, including both potential physical and 
chemical hazards, will be addressed in the site-specific Health and Safety Plan (HASP).  In 
the absence of a site-specific HASP, work will be conducted according to the ENSR Health 
and Safety Policy and Procedures Manual and/or direction from the Regional Health and 
Safety Manager. 
 
Only PIDs stamped Division I Class I may be used in explosive atmospheres.  Refer to the 
project HASP for instructions pertaining to instrument use in explosive atmospheres. 
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2.0 RESPONSIBILITIES 
 
2.1 The project manager is responsible for ensuring that project-specific requirements 

are communicated to the project team and for providing the materials, resources, 
and guidance necessary to perform the measurements in accordance with this SOP 
and the project plan. 

 
2.2 The field operator is responsible for verifying that the PID is in proper operating 

condition prior to use and for implementing the calibration and measurement 
procedures in accordance with this SOP and the project plan. 

 

3.0 REQUIRED MATERIALS 
 
• Calibration Gas:  Compressed gas cylinder of isobutylene in air or similar stable gas 

mixture of known concentration.  The selected gas should have an ionization 
potential similar to that of the vapors to be monitored, if known.  The concentration 
should be at 50-75% of the range in which the instrument is to be calibrated. 

 
• Regulator for calibration gas cylinder 
 
• Approximately 6 inches of Teflon® tubing 

 
• Tedlar bag (optional) 

 
• Commercially-supplied zero grade air (optional) 
 
• "Magic Marker" or “Sharpie” or other waterproof marker 

 
• Battery charger 

 
• Moisture traps 

 
• Spare lamps 

 
• Manufacturer’s instructions 

 
• Field data sheets or logbook/pen 
 

4.0 METHOD 
 
4.1 Preliminary Steps  
 

4.1.1 Preliminary steps (battery charging, check-out, calibration, maintenance) 
should be conducted in a controlled or non-hazardous environment. 
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4.2 Calibration 
 

4.2.1 The PID must be calibrated in order to display concentrations in units 
equivalent to ppm.  First a supply of zero air (ambient air or from a supplied 
source), containing no ionizable gases or vapors is used to set the zero point.   
A span gas, containing a known concentration of a photoionizable gas or 
vapor, is then used to set the sensitivity. 

 
4.2.2 Calibrate the instrument according to the manufacturer’s instructions.  Record 

the instrument model and identification number, the initial and adjusted meter 
readings, the calibration gas composition and concentration, and the date 
and the time in the field records. 

 
4.2.3 If the calibration cannot be achieved or if the span setting resulting from 

calibration is 0.0, then the lamp must be cleaned (Section 4.4). 
 

4.3 Operation 
 

4.3.1 Turn on the unit and allow it to warm up (minimum of 5 minutes).  Check to 
see if the intake fan is functioning; if so, the probe will vibrate slightly and a 
distinct sound will be audible when holding the probe casing next to the ear.  
Also, verify on the readout display that the UV lamp is lit. 

 
4.3.2 Calibrate the instrument as described in Section 4.2, following the 

manufacturer’s instructions.  Record the calibration information in the field 
records.  

 
4.3.3 The instrument is now operational.  Readings should be recorded in the field 

records. 
 

4.3.4 When the PID is not being used or between monitoring intervals, the unit may 
be switched off to conserve battery power and UV lamp life; however, a 
“bump” test should be performed each time the unit is turned on and prior to 
taking additional measurements.  To perform a bump test, connect the outlet 
tubing from a Tedlar bag containing a small amount of span gas to the inlet 
tubing on the unit and record the reading.  If the reading is not within the 
tolerance specified in the project plan, the unit must be recalibrated. 

 
4.3.5 At the end of each day, recheck the calibration.  The check will follow the 

same procedures as the initial calibration (Section 4.2) except that no 
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adjustment will be made to the instrument.  Record the information in the field 
records. 

 
4.3.6 Recharge the battery after each use (Section 4.4). 

 
4.3.7 When transporting, ensure that the instrument is packed in its stored 

condition in order to prevent damage. 
 
4.4 Routine Maintenance 
 

4.4.1 Routine maintenance associated with the use of the PID includes charging 
the battery, cleaning the lamp window, replacing the detector UV lamp, 
replacing the inlet filter, and replacing the sample pump.  Refer to the 
manufacturer’s instructions for procedures and frequency. 

 
4.4.2 All routine maintenance should be performed in a non-hazardous 

environment. 
 
4.5 Troubleshooting Tips 
 

4.5.1 One convenient method for periodically confirming instrument response is to 
hold the sensor probe next to the tip of a magic marker.  A significant reading 
should readily be observed. 

 
4.5.2 Air currents or drafts in the vicinity of the probe tip may cause fluctuations in 

readings. 
 

4.5.3 A fogged or dirty lamp, due to operation in a humid or dusty environment, 
may cause erratic or fluctuating readings.  The PID should never be operated 
without the moisture trap in place. 

 
4.5.4 Moving the instrument from a cool or air-conditioned area to a warmer area 

may cause moisture to condense on the UV lamp and produce unstable 
readings. 

 
4.5.5 A zero reading on the meter should not necessarily be interpreted as an 

absence of air contaminants.  The detection capabilities of the PID are limited 
to those compounds that will be ionized by the particular probe used. 

 
4.5.6 Many volatile compounds have a low odor threshold.  A lack of meter 

response in the presence of odors does not necessarily indicate instrument 
failure. 
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4.5.7 When high vapor concentrations enter the ionization chamber in the PID the 

unit can become saturated or “flooded”.  Remove the unit to a fresh air 
environment to allow the vapors to be completely ionized and purged from 
the unit. 

 

5.0 QUALITY CONTROL 
 
Calibration of the PID will be conducted at the frequency specified in the project plan.  In the 
absence of project-specific guidance, calibration will be performed at the beginning of each 
day of sampling and will be checked at the end of the sampling day or whenever instrument 
operation is suspect.  The PID will sample a calibration gas of known concentration.  The 
instrument must agree with the calibration gas within ±10%.  If the instrument responds 
outside this tolerance, it must be recalibrated. 
 
Checks of the instrument response (Section 4.5.1) should be conducted periodically and 
documented in the field records. 
 

6.0 DOCUMENTATION 
 
Safety and survey monitoring with the PID will be documented in a bound field logbook, or 
on standardized forms, and retained in the project files.  The following information is to be 
recorded: 
 
• Project name and number. 
• Instrument manufacturer, model, and identification number. 
• Operator's signature. 
• Date and time of operation. 
• Calibration gas used. 
• Calibration check at beginning and end of day (meter readings before adjustment). 
• Span setting after calibration adjustment. 
• Meter readings (monitoring data obtained). 
• Instances of erratic or questionable meter readings and corrective actions taken. 
• Instrument checks and response verifications – e.g., battery check, magic marker 

response (Section 4.5.1) or similar test. 
 

7.0 REFERENCES 
 
United States Environmental Protection Agency.  Environmental Investigations Standard 
Operating Procedures and Quality Assurance Manual (EISOPQAM).  USEPA, Region 4, 
SESD, Enforcement and Investigations Branch, Athens, GA.  November 2001. 
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1.0 PURPOSE AND APPLICABILITY 
 
1.1 Purpose and Applicability 
 

This SOP describes the methods to be used for the decontamination of field 
equipment used in the collection of environmental samples.  The list of field 
equipment may include a variety of items used in the collection of soil and/or water 
samples, such as split-spoon samplers, trowels, scoops, spoons, bailers and pumps.  
Heavy equipment such as drill rigs and backhoes also require decontamination, 
usually in a specially constructed temporary decontamination area. 
 
Decontamination is performed as a quality assurance measure and a safety 
precaution.  Improperly decontaminated sampling equipment can lead to 
misinterpretation of environmental data due to interference caused by cross-
contamination.  Decontamination protects field personnel from potential exposure to 
hazardous materials.  Decontamination also protects the community by preventing 
transportation of contaminants from a site. 
 
This SOP emphasizes decontamination procedures to be used for decontamination 
of reusable field equipment.  Occasionally, dedicated field equipment such as well 
construction materials (well screen and riser pipe) or disposable field equipment 
(bailers or other general sampling implements) may also require decontamination 
prior to use.  The project-specific work plan should indicate the specific 
decontamination requirements for a particular project. 
 
Respective state or federal agency (regional offices) regulations may require specific 
types of equipment or procedures for use in decontamination of field equipment.  The 
project manager should review the applicable regulatory requirements, if any, prior to 
the start of the field investigation program. 

 
1.2 General Principles 
 

Decontamination is accomplished by manually scrubbing, washing, or spraying 
equipment with detergent solutions, tap water, distilled/deionized water, steam 
and/or high pressure water, or solvents.  The decontamination method and agents 
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are generally determined on a project-specific basis and must be stated in the 
Quality Assurance Project Plan (QAPP). 

 
Generally, decontamination of equipment is accomplished at each sampling site 
between collection points.  Waste decontamination materials such as spent liquids 
and solids will be collected and managed as investigation-derived waste for later 
disposal.  All decontamination materials, including wastes, should be stored in a 
central location so as to maintain control over the quantity of materials used or 
produced throughout the investigation program. 

 
1.3 Quality Assurance Planning Considerations 
 

1.3.1 General Considerations 
 

Sampling personnel should follow specific quality assurance guidelines as 
outlined in the site-specific QAPP.  The QAPP guidelines typically require 
collection of equipment blank samples in order to determine the effectiveness 
of the decontamination procedure. 
 
The decontamination method, solvent, frequency, location on site and the 
method of containment and disposal of decontamination wash solids and 
solutions are dependent on site logistics, site-specific chemistry, and nature 
of the contaminated media to be studied and the objectives of the study.  
Each topic must be considered and addressed during development of a 
decontamination strategy and should be outlined in the Quality Assurance 
Project Plan (QAPP). 

 
1.3.2 Solvent Selection 

 
There are several factors which need to be considered when deciding upon a 
decontamination solvent.  The solvent should not be an analyte of interest.  
The sampling equipment must be resistant to the solvent.  The solvent must 
be evaporative or water soluble or preferably both.  The applicable regulatory 
agency may have specific requirements regarding decontamination solvents.  
The QAPP should specify the type of solvent to be used for a particular 
project. 
 
The analytical objectives of the study must also be considered when deciding 
upon a decontamination solvent.  Pesticide-grade methanol is the solvent of 
choice for general organic analyses.  It is relatively safe and effective.  
Hexane, acetone, and isopropanol are sometimes used as well.  A 10% nitric 
acid in deionized water solution is the solvent of choice for general metals 
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analyses.  Nitric acid can be used only on Teflon, plastics and glass.  If used 
on metal equipment, nitric acid will eventually corrode the metal and lead to 
the introduction of metals to the collected samples.  Dilute hydrochloric acid is 
usually preferred over nitric acid when cleaning metal sampling equipment. 

 
Equipment decontamination should be performed a safe distance away from 
the sampling area so as not to interfere with sampling activities but close 
enough to the sampling area to maintain an efficient working environment.  If 
heavy equipment such as drill rigs or backhoes are to be decontaminated, 
then a central decontamination station should be constructed with access to a 
power source and water supply. 

 
1.4 Health and Safety Considerations 
 

Decontamination procedures may involve chemical exposure hazards associated 
with the type of contaminants encountered or solvents employed and may involve 
physical hazards associated with decontamination equipment.  When 
decontamination is performed on equipment which has been in contact with 
hazardous materials or when the quality assurance objectives of the project require 
decontamination with chemical solvents, the measures necessary to protect 
personnel must be addressed in the project Health and Safety Plan (HASP).  This 
plan must be approved by the project Health and Safety Officer before work 
commences, must be distributed to all personnel performing equipment 
decontamination, and must be adhered to as field activities are performed. 

 

2.0 RESPONSIBILITIES 
 
2.1 Sampling Technician 
 

It is the responsibility of the sampling technician to be familiar with the 
decontamination procedures outlined within this SOP and with specific quality 
assurance, and health and safety requirements outlined within project-specific work 
plans (HASP, QAPP).  The sampling technician is responsible for decontamination of 
field equipment and for proper documentation of decontamination activities.  The 
sampling technician is also responsible for ensuring that decontamination 
procedures are followed by subcontractors when heavy equipment requires 
decontamination. 
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2.2 Field Project Manager 
 
The field project manager is responsible for ensuring that the required decontamination 
procedures are followed at all times.  The project manager is also responsible for ensuring 
that subcontractors construct and operate their decontamination facilities according to 
project specifications.  The project manager is responsible for collection and control of IDW 
in accordance with project specifications. 
 

3.0 REQUIRED MATERIALS 
 
• Decontamination agents (per work plan requirements): 
 

• LIQUI-NOX, ALCONOX, or other phosphate-free biodegradable detergent, 
 

• Tap water, 
 

• Distilled/deionized water, 
 

• Nitric acid and/or hydrochloric acid, 
 

• Methanol and/or hexane, acetone, isopropanol. 
 
• Health and Safety equipment 
 
• Chemical-free paper towels 
 
• Waste storage containers:  drums, 5-gallon pails w/covers, plastic bags 
 
• Cleaning containers:  plastic buckets or tubs, galvanized steel pans, pump cleaning 

cylinder 
 
• Cleaning brushes 
 
• Pressure sprayers 
 
• Squeeze bottles 
 
• Plastic sheeting 
 
• Aluminum foil 
 
• Field project notebook/pen 
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4.0 METHODS 
 
4.1 General Preparation 
 

4.1.1 It should be assumed that all sampling equipment, even new items, are 
contaminated until the proper decontamination procedures have been 
performed on them or unless a certificate of analysis is available which 
demonstrates the items cleanliness. 

 
Field equipment that is not frequently used should be wrapped in aluminum 
foil, shiny side out, and stored in a designated "clean" area.  Small field 
equipment can also be stored in plastic bags to eliminate the potential for 
contamination.  Field equipment should be inspected and decontaminated 
prior to use if the equipment appears contaminated and/or has been stored 
for long periods of time.  Unless customized procedures are stated in the 
QAPP for decontamination of equipment, the standard procedures specified 
in this SOP shall be followed. 

 
4.1.2 Establish the decontamination station within an area that is convenient to the 

sampling location.  If single samples will be collected from multiple locations, 
then a centralized decontamination station, or a portable decontamination 
station should be established. 

 
4.1.3 An investigation-derived waste (IDW) containment station should be 

established at this time also.  The project-specific work plan should specify 
the requirements for IDW containment.  In general, decontamination solutions 
are discarded as IDW between sampling locations.  Solid waste is disposed 
of as it is generated. 

 
4.2 Decontamination for Organic Analyses 
 

4.2.1 This procedure applies to soil sampling and groundwater sampling equipment 
used in the collection of environmental samples submitted for organic 
constituents analysis.  Examples of relevant items of equipment include split-
spoons, trowels, scoops/spoons, bailers, and other small items.  Submersible 
pump decontamination procedures are outlined in Section 4.4. 

 
4.2.2 Decontamination is to be performed before sampling events and between 

sampling points. 
 

4.2.3 After a sample has been collected, remove all gross contamination from the 
equipment or material by brushing and then rinsing with available tap water.  
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This initial step may be completed using a 5-gallon pail filled with tap water.  
Steam or a high-pressure water rinse may also be conducted to remove 
solids and/or other contamination. 

 
4.2.4 Wash the equipment with a phosphate-free detergent and tap water solution.  

This solution should be kept in a 5-gallon pail with its own brush. 
 

4.2.5 Rinse with tap water or distilled/deionized water until all detergent and other 
residue is washed away.  This step can be performed over an empty bucket 
using a squeeze bottle or pressure sprayer. 

 
4.2.6 Rinse with methanol or other appropriate solvent using a squeeze bottle or 

pressure sprayer.  Rinsate should be collected in a waste bucket. 
 

4.2.7 Rerinse with deionized water to remove any residual solvent.  Rinsate should 
be collected in the solvent waste bucket. 

 
4.2.8 Allow the equipment to air-dry in a clean area or blot with chemical-free paper 

towels before reuse.  Wrap the equipment in tin foil and/or seal it in a plastic 
bag if it will not be reused for a while. 

 
4.2.9 Dispose of soiled materials and spent solutions in the designated IDW 

disposal containers. 
 
4.3 Decontamination for Inorganic (Metals) Analyses 
 

4.3.1 This procedure applies to soil sampling equipment used primarily in the 
collection of environmental samples submitted for inorganic constituents 
analysis.  Examples of relevant items of equipment include split-spoons, 
trowels, scoops/spoons, bailers, and other small items. 

 
4.3.2 For plastic and glass sampling equipment, follow the steps outlined in 4.2 

above, however, use a 10% nitric acid solution (acid in water) in place of the 
solvent rinse in Section 4.2.6. 

 
4.3.3 For metal sampling equipment, follow the steps outlined in 4.2 above, 

however, use a 10% hydrochloric acid solution (acid in water) in place of the 
solvent rinse in Section 4.2.6. 
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4.4 Decontamination of Submersible Pumps 
 

4.4.1 This procedure will be used to decontaminate submersible pumps before and 
between ground-water sample collection points.  This procedure applies to 
both electric submersible and bladder pumps.  This procedure also applies to 
discharge tubing if it will be reused between sampling points. 

 
4.4.2 Prepare the decontamination area if pump decontamination will be conducted 

next to the sampling point.  If decontamination will occur at another location, 
the pump and tubing may be removed from the well and placed into a clean 
trash bag for transport to the decontamination area.  Pump decontamination 
is easier with the use of 3-foot tall pump cleaning cylinders (i.e., Nalgene 
cylinder) for the various cleaning solutions, although the standard bucket 
rinse equipment may be used. 

 
4.4.3 Once the decontamination station is established, the pump should be 

removed from the well and the discharge tubing and power cord coiled by 
hand as the equipment is removed.  If any of the equipment needs to be put 
down temporarily, place it on a plastic sheet (around well) or in a clean trash 
bag.  If a disposable discharge line is used it should be removed and 
discarded at this time. 

 
4.4.4 As a first step in the decontamination procedure, use a pressure sprayer with 

tap water to rinse the exterior of the pump, discharge line, and power cord as 
necessary.  Collect the rinsate and handle as IDW. 

 
4.4.5 Place the pump into a pump cleaning cylinder or bucket containing a 

detergent solution (detergent in tap water).  Holding the tubing/power cord, 
pump solution through the pump system.  A minimum of one gallon of 
detergent solution should be pumped through the system.  Collect the rinsate 
and handle as IDW. 

 
4.4.6 Place the pump into another cylinder/bucket containing a 10% solution of 

solvent (methanol, or other designated solvent) in distilled/deionized water.  
Pump until the detergent solution is removed.  Collect the rinsate and handle 
as IDW. 

 
4.4.7 Place the pump into another cylinder/bucket containing distilled/deionized 

water.  Pump a minimum of 3 to 5 pump system volumes (pump and tubing) 
of water through the system.  Collect the rinsate and handle as IDW. 
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4.4.8 Remove the pump from the cylinder/bucket and if the pump is reversible, 
place the pump in the reverse mode to discharge all removable water from 
the system.  If the pump is not reversible the pump and discharge line should 
be drained by hand as much as possible.  Collect the rinsate and handle as 
IDW. 

 
4.4.9 Using a pressure sprayer with distilled/deionized water, rinse the exterior of 

the pump, discharge line, and power cord thoroughly, shake all excess water, 
then place the pump system into a clean trash bag for storage.  If the pump 
system will not be used again right away, the pump itself should also be 
wrapped with aluminum foil before placing it into the bag. 

 
4.5 Decontamination of Large Equipment 
 

4.5.1 Consult the QAPP for instruction on the location of the decontamination 
station and the method of containment of the wash solutions.  On large 
projects usually a temporary decontamination facility (decontamination pad) 
is required which may include a membrane-lined and bermed area large 
enough to drive heavy equipment (drill rig, backhoe) onto with enough space 
to spread other equipment and to contain overspray.  Usually a small sump 
with pump is necessary to collect and contain rinsate.  A water supply and 
power source is also necessary to run steam cleaning and/or pressure 
washing equipment. 

 
4.5.2 Upon arrival and prior to leaving a sampling site, all heavy equipment such as 

drill rigs, trucks, and backhoes should be thoroughly cleaned and then the 
parts of the equipment which come in contact or in close proximity to 
sampling activity should be decontaminated.  This can be accomplished in 
two ways, steam cleaning or high pressure water wash and manual 
scrubbing.  Following this initial cleaning, only those parts of the equipment 
which come in close proximity to the sampling activities (i.e., auger stems, 
rods, backhoe bucket) must be decontaminated in between sampling events. 

 
Occasionally, well construction materials such as well screen and riser pipe 
may require decontamination before the well materials are used.  These 
materials may be washed in the decontamination pad, preferably on a raised 
surface above the pad (i.e., on sawhorses), with clean plastic draped over the 
work surfaces.  Well materials usually do not require a multistep cleaning 
process as they generally arrive clean from the manufacturer.  Usually, a 
thorough steam-cleaning of the interior/exterior of the well materials will be 
sufficient.  The QAPP should provide specific guidance regarding 
decontamination of well materials. 
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5.0 QUALITY CONTROL 
 
5.1 Field Blank Sample Collection 
 

General guidelines for quality control check of field equipment decontamination 
usually require the collection of one field blank from the decontaminated equipment 
per day.  The QAPP should specify the type and frequency of collection of each type 
of quality assurance sample. 
 
Field blanks are generally made by pouring laboratory-supplied deionized water into, 
over, or through the freshly decontaminated sampling equipment and then 
transferring this water into a sample container.  Field blanks should then be labeled 
as a sample and submitted to the laboratory to be analyzed for the same parameters 
as the associated sample.  Field blank sample numbers, as well as collection 
method, time and location should be recorded in the field notebook. 

 

6.0 DOCUMENTATION 
 
Specific information regarding decontamination procedures should be documented in the 
project-specific field notebook.  Documentation within the notebook should thoroughly 
describe the construction of each decontamination facility and the decontamination steps 
implemented in order to show compliance with the project work plan.  Decontamination 
events should be logged when they occur with the following information documented: 
 
• Date, time and location of each decontamination event 
• Equipment decontaminated 
• Method 
• Solvents 
• Noteable circumstances 
• Identification of field blanks and decontamination rinsates 
• Method of blank and rinsate collection 
• Date, time and location of blank and rinsate collection 
• Disposition of IDW 
 
Repetitive decontamination of small items of equipment does not need to be logged each 
time the item is cleaned. 
 

7.0 TRAINING/QUALIFICATIONS 
 
All sampling technicians performing decontamination must be properly trained in the 
decontamination procedures employed, the project data quality objectives, health and safety 
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procedures and the project QA procedures.  Specific training or orientation will be provided 
for each project to ensure that personnel understand the special circumstances and 
requirements of that project.  Field personnel should be health and safety certified as 
specified by OSHA (29 CFR 1910.120(e)(3)(i)) to work on sites where hazardous materials 
may be present. 
 

8.0 REFERENCES 
 
Not applicable. 
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1.0 PURPOSE AND APPLICABILITY 
 
1.1 Purpose and Applicability 
 

This SOP provides guidance for installing groundwater monitoring wells.  Monitoring 
wells are installed to monitor the depth to groundwater, to measure aquifer 
properties, and to obtain samples of groundwater for chemical analysis. 

 
This SOP is applicable to installation of single monitoring wells within a borehole.  
The construction and installation of nested, multilevel or other special well designs is 
not covered within this SOP as these type of wells are not frequently constructed.  
This SOP applies to both overburden and bedrock monitoring wells. 
 
Some states and EPA Regions have promulgated comprehensive guidelines for 
monitoring well construction and for subsurface investigation procedures.  Deviations 
from this SOP to accommodate other regulatory requirements should be reviewed in 
advance of the field program, should be explained in the project work plan, and must 
be documented in the field project notebook when they occur. 

 
1.2 General Principles 
 

Monitoring well construction and installation generally involves drilling a borehole 
using conventional drilling equipment, installing commercially available well 
construction and filter/sealing materials, and development of the well prior to 
sampling.  This SOP covers well construction and installation methods only.  
Borehole drilling and well development methods are covered under SOP-7115 
(Subsurface Soil Sampling) and SOP-7221 (Monitoring Well Development), 
respectively. 

 
1.3 Quality Assurance Planning Considerations 
 

Field personnel should follow specific quality assurance guidelines as outlined in the 
site-specific QAPP. 
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The following aspects of monitoring well design and installation procedures depend 
on project-specific objectives which should be addressed in the QAPP and in the 
project work plan: 

 
• Borehole drilling method and diameter, 

 
• Type of construction materials for well screen, riser, filter pack and seals, 

 
• Diameter of well materials, 

 
• Length of well screen, 

 
• Location, thickness, and composition of annular seals, and 

 
• Well completion and surface protection requirements. 

 
1.4 Health and Safety Considerations 
 

Monitoring well installation may involve chemical hazards associated with materials 
in the soil or groundwater being investigated; and always involves physical hazards 
associated with drilling equipment and well construction methods.  When wells are to 
be installed in locations where the aquifer and/or overlying materials may contain 
chemical hazards, a Health and Safety Plan (HASP) must be prepared and approved 
by the Health and Safety Officer before field work commences.  This plan must be 
distributed to all field personnel and must be adhered to as field activities are 
performed. 

 

2.0 RESPONSIBILITIES 
 
2.1 Drilling Subcontractor 
 

It is the responsibility of the drilling subcontractor to provide the necessary 
equipment for well construction and installation.  Well construction materials should 
be consistent with project requirements. 

 
2.2 Surveying Subcontractor 
 

It is the responsibility of the surveying subcontractor to provide one or more of the 
following well measurements as specified in the project work plan:  ground surface 
elevation, horizontal well coordinates, top of well casing elevation (i.e., top-of-casing, 
or measuring point elevation), and/or top of protective casing elevation. 
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2.3 Project Geologist/Engineer 
 

It is the responsibility of the Project Geologist/Engineer to directly oversee the 
construction and installation of the monitoring well by the drilling subcontractor to 
ensure that the well-installation specifications defined in the project work plan are 
adhered to, and that all pertinent data are recorded on the appropriate forms. 

 
2.4 Project Manager 
 

It is the responsibility of the Project Manager to ensure that each project involving 
monitoring well installation is properly planned and executed. 

 

3.0 REQUIRED MATERIAL 
 
3.1 Well Construction Materials 
 

Well construction materials are usually provided by the drilling subcontractor and 
most often consist of commercially available flush-threaded well screen and riser 
pipe constructed of PVC or stainless steel with a minimum 2-inch inside diameter.  
The length of the screen and the size of the screen slots should be specified in the 
project work plan. 

 
3.2 Well Completion Materials 
 

Well completion materials include silica sand, bentonite, cement, protective casings 
and locks.  Completion materials are generally provided by the drilling subcontractor. 

 
3.3 Other required materials include the following: 
 

• Potable water supply 
 

• Fiberglass or steel measuring tape 
 

• Water level indicator 
 

• Well construction diagrams (Figure 1) 
 

• Waterproof marker or paint (to label wells) 
 

• Health and Safety supplies 
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• Equipment decontamination materials 
 

• Field project notebook/pen 
 

4.0 METHOD 
 
4.1 General Preparation 
 

4.1.1 Borehole Preparation 
 

Standard drilling methods should be used to achieve the desired 
drilling/well installation depths specified in the project work plan.  Soil 
sampling, if conducted, should be conducted in accordance with ENSR 
SOP-7115 (Subsurface Soil Sampling). 
 
The diameter of the borehole must be a minimum of 2 inches greater than 
the outside diameter of the well screen or riser pipe used to construct the 
well.  This is necessary so that sufficient annular space is available to 
install filter packs, bentonite seals, and grout seals.  Bedrock wells may 
require reaming after coring in order to provide a large enough borehole 
diameter for well installation. 

 
Rotary drilling methods requiring bentonite-based drilling fluids, if selected, 
should be used with caution to drill boreholes that will be used for 
monitoring well installation.  The bentonite mud builds up on the borehole 
walls as a filter cake and permeates the adjacent formation, potentially 
reducing the permeability of the material adjacent to the well screen. 
 
If water or other drilling fluids have been introduced into the boring during 
drilling or well installation, samples of these fluids should be obtained and 
analyzed for chemical constituents that may be of interest at the site.  In 
addition, an attempt should be made to recover the quantity of fluid or 
water that was introduced, either by flushing the borehole prior to well 
installation and/or by overpumping the well during development. 

 
4.1.2 Well Material Decontamination 

 
Although new well materials (well screen and riser pipe) generally arrive at 
the site boxed and sealed within plastic bags, it is sometimes necessary to 
decontaminate the materials prior to their use.  Well materials should be 
inspected by the project geologist/engineer upon delivery to check 
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cleanliness.  If the well materials appear dirty, or if local or regional 
regulatory guidance requires decontamination, then well material 
decontamination should be performed by the drilling subcontractor in 
accordance with ENSR SOP-7600 (Decontamination of Equipment). 

 
4.2 Well Construction Procedure 
 

4.2.1 Depth Measurement 
 

Once the target drilling depth has been reached, the drilling subcontractor 
will measure the total open depth of the borehole with a weighted, 
calibrated tape measure.  Adjustments of borehole depth can be made at 
this time by drilling further or installing a small amount of sand filter material 
to achieve the desired depth.  If drilling fluids were used during the drilling 
process, the borehole should be flushed at this time using potable water.  
The water table depth may also be checked with a water level indicator if 
this measurement cannot be obtained with the calibrated tape. 

 
4.2.2 Centralizers 

 
In order to install a well which is centered within the borehole, it is 
recommended that centralizers be used.  Centralizers are especially helpful 
for deep well installations where it may be difficult to position the well by 
hand.  Centralizers may not be necessary on shallow water table well 
installations where the well completion depth is within 25 feet of the ground 
surface. 

 
4.2.3 Well Construction 

 
The well screen and riser pipe generally are assembled by hand as they 
are lowered into the borehole.  Before the well screen is inserted into the 
borehole, the full length of the slotted portion of the well screen as well as 
the unslotted portion of the bottom of the screen should be measured with 
the measuring tape.  These measurements should be recorded on the well 
construction diagram.   

 
After the above measurement has been taken, the drilling subcontractor 
may begin assembling the well.  As the assembled well is lowered, care 
should be taken to ensure that it is centered in the hole if centralizers are 
not used.  The well should be temporarily capped before filter sand and 
other annular materials are installed. 
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4.2.4 Filter Sand Installation 
 

The drilling subcontractor should fill the annular space surrounding the 
screened section of the monitoring well to at least 1 foot above the top of 
the screen with an appropriately graded, clean sand or fine gravel.  In 
general, the filter pack should not extend more than 3 feet above the top of 
the screen to limit the thickness of the monitoring zone.  If coarse filter 
materials are used, an additional 1-foot thick layer of fine sand should be 
placed immediately above the filter pack to prevent the infiltration of sealing 
components (bentonite or grout) into the filter pack.  As the filter pack is 
placed, a weighted tape should be lowered in the annular space to verify 
the depth to the top of the layer.  Depending upon depth, some time may 
be required for these materials to settle.  If necessary, to eliminate possible 
bridging or creation of voids, placement of the sand pack may require the 
use of a tremie pipe.  Tremie pipe sandpack installations are generally 
suggested for deep water table wells and for wells which are screened 
some distance beneath the water table. 

 
4.2.5 Bentonite Seal Installation 

 
A minimum 2-foot thick layer of bentonite pellets or slurry seal will be 
installed by the drilling subcontractor immediately above the well screen 
filter pack in all monitoring wells.  The purpose of the seal is to provide a 
barrier to vertical flow of water in the annular space between the borehole 
and the well casing.  Bentonite is used because it swells significantly upon 
contact with water.  Pellets generally can be installed in shallow boreholes 
by pouring them very slowly from the surface.  If they are poured too 
quickly, they may bridge at some shallow, undesired depth.  As an option, 
powdered bentonite may be mixed with water into a very thick slurry and a 
tremie pipe used to inject the seal to the desired depth. 

 
4.2.6 Annular Grout Seal Installation 

 
This grout seal should consist of a bentonite/cement mix with a ratio of 
bentonite to cement of between 1:5 and 1:20.  The grout ratio should be 
chosen based on site conditions with a higher percentage of bentonite 
generally used for formations with higher porosity.  A mud balance should 
be used if a specific mud density is required at a particular site.  Grout 
slurry should be pumped into the annular space using a side-discharging 
tremie pipe located about 2 feet above the sand pack.  Side discharge will 
help preserve the integrity of the sand pack. 
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In situations where the monitoring well screen straddles the water table, the 
seal will be in the unsaturated zone and pure bentonites (pellets or powder) 
will not work effectively as seals without hydration.  Dry bentonite may be 
used if sufficient time to hydrate the seal is allowed.  Seal hydration 
requires the periodic addition of clean water.  Optionally, seals in this 
situation may be a cement/bentonite mixture containing up to 10 percent 
bentonite by weight.  This type of mixture shall be tremied to the desired 
depth in the borehole. 
 
The borehole annulus will be grouted with seal materials to within 3 feet of 
the ground surface.  Drill cuttings, even those known not to be 
contaminated, will not be used as backfill material. 

 
4.2.7 Well Completion 

 
The drilling subcontractor will cut the top of the well to the desired height 
and install a vented (if possible), locking cap.  The upper portion of the well 
casing can optionally be drilled to allow venting.  Well casings are usually 
cut to be a certain height above ground surface (typically 2.5 to 3 feet) or 
are cut to be flush with the ground surface. 

 
4.2.8 Protective Casing/Concrete Pad Installation 

 
The drilling subcontractor will install a steel guard pipe on the well as a 
protective casing.  The borehole around the guard pipe will be dug out to 
an approximate 2 to 3-foot radius to a minimum depth of 1 foot at the center 
and 6 inches at the edges.  After installing the protective casing, the 
excavation will be filled with a concrete/sand mix.  The surface of the 
concrete pad will be sloped so that drainage occurs away from the well.  
Flush-mount protective casings may not require an extensive concrete pad 
and should be completed such that they are slightly mounded above the 
surrounding surface to prevent surface water from running over or ponding 
on top of the casing.  It should be noted, however, that in areas subject to 
snowfall, flush-mount casings may have to be installed so that they are 
entirely flush with the ground surface as they may be damaged by snow 
plows. 
 
Above-ground protective casings should also be vented or should have 
non-air tight caps.  Road box installations should not be vented.  
Installation of additional guard pipes may be necessary around above-
ground well completions in traffic areas.  Protective casings should be 
lockable to prevent unauthorized access. 
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• 

• 

• 

• 

• 

 
4.2.9 Well Numbering 

 
The project geologist/engineer will number each well casing with an 
indelible marker or paint to identify the well.  This is particularly important 
with nested or paired wells to distinguish between shallow and deep wells.  
The well should be labeled on both the outside of the protective casing and 
inside beneath the protective casing lid. 

 
4.2.10 Measuring Point Identification 

 
The project geologist/engineer will mark the measuring point from which 
water level measurements will be made at a specific location along the 
upper edge of the well casing.  PVC wells can easily be notched with a 
pocket knife or saw.  Stainless steel wells (or PVC wells) can be marked 
with a waterproof marker on the outside of the well casing with an arrow 
pointing to the measuring point location.  The measuring point is the point 
which will require surveying during the well elevation survey task. 

 
4.2.11 Well Measurements 

 
Upon completion, the following well measurements should be taken by the 
project geologist/engineer and recorded on the well construction diagram 
(Figure 1): 

 
Depth to static water level if water level has stabilized, 

 
Total length of well measured from top-of-well casing, 

 
Height of well casing above ground surface, 

 
Height of protective casing above ground surface, 

 
Depth of bottom of protective casing below ground surface (may be 
estimated). 

 
Well screen filter pack, bentonite seal and annular seal thicknesses and 
depths should also be recorded on the well construction diagram. 
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4.2.12 Disposal of Drilling Wastes 
 

Drill cuttings and other investigation-derived wastes such as drilling mud or 
well development/purge water must be properly contained and disposed of.  
Site-specific requirements for collection and removal of these waste 
materials should be outlined within the project work plan.  Containment of 
these materials should be performed by the drilling subcontractor. 

 
4.2.13 Well Development 

 
At some point after installation of a well and prior to use of the well for 
water-level measurements or collection of water quality samples, 
development of the well shall be undertaken in accordance with ENSR 
SOP-7221 (Monitoring Well Development).  Well development may be 
performed by the drilling subcontractor if contracted to do so, or by the 
project geologist/engineer or other project staff. 

 
4.2.14 Well Elevation Survey 

 
At the completion of the well installation program, all monitoring wells are 
usually surveyed to provide, at a minimum, the top-of-casing measuring 
point elevation for water level monitoring purposes.  Other surveyed points 
which may be required by the project work plan include:  ground surface 
elevation, top of protective casing elevation, and well coordinate position.  
Well elevation surveys are usually conducted by a surveying subcontractor. 

 

5.0 QUALITY CONTROL 
 
Certain quality control measures should be taken to ensure proper well completion. 
 
5.1 The borehole will be checked for total open depth, and extended by further drilling or 

shortened by backfilling, if necessary, before any well construction materials are 
placed. 

 
5.2 Water level and non-aqueous phase liquid (NAPL) presence will be checked during 

well installation to ensure that the positions of well screen, sand pack, and seal, 
relative to water level, conform to project requirements. 

 
5.3 The depth to the top of each layer of packing (i.e., sand, bentonite, grout, etc.) will be 

verified and adjusted if necessary to conform to project requirements before the next 
layer is placed. 

 R:\pubs\mw97\sop\7220 Page 9 of 13 Revision: 4 



    
 
 
 

SOP NUMBER:   7220 

 
5.4 If water or other drilling fluids have been introduced into the boring during drilling or 

well installation, samples of these fluids may be required for analysis of chemical 
constituents of interest at the site. 

 

6.0 DOCUMENTATION 
 
All well construction data will be recorded on the Monitoring Well Construction Detail form 
(Figure 1).  All wells will be referenced onto the appropriate site map.  A field notebook 
and/or boring log will be used as additional means of recording data.  In no case will the 
notebook or boring log take the place of the well construction diagram. 
 

7.0 TRAINING/QUALIFICATIONS 
 
Well construction and installation requires a moderate degree of training and experience as 
numerous drilling situations may occur which will require field decisions to be made.  It is 
recommended that inexperienced personnel be supervised for several well installations 
before working on their own.  Experienced drillers are also of great assistance with problem 
resolution in the field.  Field personnel should be health and safety certified as specified by 
OSHA (29 CFR 1910.120(e)(3)(i)) to work on sites where hazardous waste materials are 
considered to be present. 
 

8.0 REFERENCES 
 
1. Standard References for Monitoring Wells, Massachusetts Department of Environmental 
Protection, WSC-310-91, 1991. 
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APPENDIX:  DEFINITIONS 
 
 
Annulus:  The measured width between the borehole wall and the outside of the well screen 
or riser pipe. 
 
Bentonite Seal:  A granular, chip, or pellet-size bentonite material that is often used to 
provide an annular seal above the well screen filter pack.  This seal is typically installed dry 
followed by in-place hydration with or without the addition of water.  Hydrated bentonite is 
sometimes used as a grout seal. 
 
Bottom Cap/Plug:  Threaded or slip-on cap placed at the bottom of the well prior to 
installation.  Often serves as a sump for accumulation of silt which settles within the well.  
The measured length from the lowermost well screen slot to the bottom of the bottom cap is 
known as the sump or tail pipe portion of the well. 
 
Centralizers:  Stainless steel expansion clamps which, when fitted to well screens or riser 
pipe, expand to contact the borehole walls positioning the well centrally within the open 
borehole.  Centralizers assist with even positioning and distribution of filter pack and sealant 
materials and assist with maintaining well plumbness. 
 
Expansion Cap/Well Cap:  Cap used to cover the opening at the top of the well riser pipe.  
Expansion caps are equipped with a rubber gasket and threaded wing nut which, when 
turned, provides a watertight seal.  Expansion caps may also be locked, and generally are 
recommended for use with flush-constructed wells where road box protective casings are 
also used.  Other well caps may include slip-on or threaded caps made of the same material 
as the well casing. 
 
Filter Pack:  A well-graded, clean sand or gravel placed around the well screen to act as a 
filter in preventing the entry of very fine soil particles into the well. 
 
Grout Seal:  A cement/bentonite mixture used to seal a borehole that has been drilled to a 
depth greater than the final well installation depth or to seal the remaining borehole annulus 
once the well has been installed.  Occasionally, pure cement or pure bentonite is used as a 
grout seal. 
 
Measuring Point:  A selected point at the top of the well casing (riser pipe) used for obtaining 
periodic water-level measurements.  The measuring point should consist of either a notch or 
indelibly marked point on the upper surface of the casing.  Typically, the highest point on the 
casing (if not level) is used as the measuring point.  The measuring point is also the point 
that is surveyed when well elevation data is obtained. 
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Protective Casing:  A locking metal casing, placed around that portion of the well riser pipe 
that extends above the ground surface.  The protective casing is generally cemented in 
place when the concrete pad is constructed around the well. 
 
Riser Pipe:  The section of unperforated well casing material used to connect the well 
screen with the ground surface.  Frequently, it is made of the same material and has the 
same diameter as the well screen.  Riser pipe is typically available pre-cleaned and pre-
threaded for immediate use. 
 
Road Box:  A protective casing that is flush-mounted with the ground around a well 
installation.  Road boxes are used in areas where the monitoring well cannot extend above 
the ground surface for traffic or security reasons.  Road boxes usually require a special key 
to open. 
 
Tremie Pipe:  A small diameter pipe which fits in the open borehole annulus and is used to 
inject filter sands or hydrated seal materials under pressure. 
 
Well Screen:  That portion of the well casing material that is perforated in some manner so 
as to provide a hydraulic connection to the aquifer.  Typically a well screen is purchased 
pre-slotted, pre-cleaned, and pre-threaded for immediate use. 
 
Vent Hole:  Small diameter hole drilled in the upper portion of the well riser pipe which 
provides atmospheric venting of the well.  Allows for constant equilibration of the water level 
with changing atmospheric conditions.  In flood-prone areas, or with flush-mount wells, vent 
holes should not be used. 
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Figure 1 Monitoring Well Construction Detail 
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Attachment 4 
 

Chevron Energy Technology Company 
Request for Environmental Analysis and Chain of Custody Form 

 
 



Request for Environmental Analysis 
and Chain of Custody    

To: Environmental Analysis Lab, Room 51-1151, 
      Chevron Energy Technology Co., 
      100 Chevron Way, Richmond, CA 94802 
Contact: Grace Chen 510-242-5918 or Michael Moir 510-242-1634 

Date 
 

 Chevron PM Phone 
 

Company, Department EMC Bus. Unit, if applicable Charge Code 
 

Address 
 
Contract PM E-mail Phone 

 
Company, Address 
 
Sampling Location (Address) 
 

Facility Number 

( ) Service Station  ( ) Fuel Terminal   ( ) Marine Terminal    ( ) Pipeline   ( ) Refinery  
( ) Other_____________________ 
( ) Chevron  ( ) Texaco  ( ) Gulf   ( ) BP  ( ) Cumberland Farms    
( ) Other______________________________________________ 
Type of Analysis Desired 
( ) Identify Product    ( ) Compare Spill with Potential Sources (Send Source Samples) 
( ) Compare Samples with Previous Analyses. Log Numbers and/or Dates:__________________________________ 
( ) Other____________________________________________ (Call 510-242-5918 or 510-242-1634 for Approval) 
Reason for Request (Clearly State Problem, Site History, Draw or Enclose a Map, Indicate Whether Leak or Spill) 
 
 
 
 
 
 
 
Normal turn-around time is 4 weeks. Call 510-242-1634 to negotiate alternate arrangements. 
Number of 
Containers 
Per 
Sample 
 

Sample Name/Description 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Date 
Sampled 

Sampled  
By 

Transporter 
 

Date Received Initials 
 

Laboratory 
Chevron Energy Technology Company 

Date Received Initials 
 

It is the shipper's responsibility to ensure Federal DOT regulations and UN performance standards are complied 
with.  When in doubt, assume the sample is flammable                                                                                                  
6/07/04 
 

 
Guidelines for shipping samples to ETC for Environmental Analysis 



 
Sample containers and desired volumes:  
 
• Hydrocarbons: 120 ml per gasoline sample, preferably in three 40 ml clear glass vials with solid 

teflon-coated caps (septum caps leak). 40 ml per distillate or oil sample. If 40 ml vials are unavailable, a 
pint  or 4 oz. glass jar with teflon lined cap is acceptable. Leave approximately 1/8" headspace in the 
vials to allow for fuel expansion. If necessary, include produced water to minimize headspace.  

 
• Water samples: Two 1000 mL clear glass bottles with teflon-lined caps. Make sure there is no 

headspace in the bottle. Do not send VOA vials of water - the volume is insufficient for fingerprint 
analysis. Water samples must be preserved with HCl at pH <2 and kept at 4°C.  

 
• Soil samples: Two 8 ounce wide mouth clear glass jars with teflon-lined caps, or a capped brass 

sleeve from a split spoon sampler. Minimize headspace. Keep the samples at 4°C. 
 
  
Shipping Instructions: All samples must be accompanied by a Request for Environmental Analysis and 
Chain of Custody form, obtained by calling 510-242-1634 (Michael Moir) or 510-242-5918 (Grace Chen). 
Please obtain the appropriate charge code for the site and note it on the form. Seal the form in a plastic bag 
and enclose it in the container with the samples.  
 
Please ship all soil and water samples in an ice chest at 4oC. Seal each sample in a plastic bag to keep the 
labels from getting wet. A mixture of foam blocks and plastic bags containing ice works well to chill the 
samples and protect them from breakage.  Hydrocarbon samples need not be iced. They should be 
wrapped in plastic, enclosed in a metal can filled with vermiculite or other protective packing, and packed in 
a box that meets D.O.T. and U.N. requirements.  
 
It is advisable to send the samples by overnight air. No weekend deliveries, please. It is the shipper's 
responsibility to ensure federal D.O.T. regulations and UN performance standards are complied with. 
 
Local samplers must also comply with all Hazmat regulations. Call 510-242-5918 to obtain a shipping form 
that must accompany the samples. Samples that arrive without a shipping form will not be accepted. 
Properly packed and chilled samples should be delivered to Chevron’s Richmond Technology Center 
shipping and receiving dock. The address is 100 Chevron Way in Richmond, CA, but the property entrance 
is located on the Richmond Parkway at the Castro Street offramp from Interstate 580. Drive up to the guard 
kiosk and ask for directions to shipping and receiving.  

 
 Fuel Product Hazard Warnings 
 (See Chevron MSDS for Additional Information) 
Gasoline (All Grades) 
Jet Fuel B 
Jet Fuel Gasoline Grade 
Aviation B Gasoline (All Grades) 

Danger Extremely flammable. Harmful or fatal if 
swallowed. Prolonged or repeated contact 
may cause skin/eye and respiratory irritation 
or other injury. 

Diesel (All Grades) 
Heating Fuel/Oil (All Grades) 
Jet Fuel (Grades A, A-1, A-50, JP-4, JP-5) 
Aviation Turbine Fuel, JP-5 

Danger Combustible. Harmful or fatal if swallowed. 
Prolonged or repeated contact may cause 
skin/respiratory irritation or other injury. 

Water samples with ppm or less hydrocarbon 
Soil samples with ppm or less hydrocarbon 

 Not hazardous. 

For Health and Safety Information Call or Write Chevron Emergency Information Center:  P.O. Box 
4054, Richmond, Ca 94804-0054, 800-457-2022 
 In case of leak, spill or fire, call CHEMTREC Toll Free 800-424-9300 

                              6/07/04 
 



 

 

Request for Environmental Analysis 
and Chain of Custody 

To: Environmental Analysis Lab, Room 51-1151 
      Chevron Energy Technology Company 
      100 Chevron Way, Richmond, CA 94802 
Contact: Grace Chen  510-242-5918 or Michael Moir  510-242-1634 

Date 
 

Chevron PM Phone 
 

Company, Department EMC Bus. Unit, if applicable Charge Code 
 

Address 
 
Contract PM E-mail Phone 

 
Company, Address 
 
Sampling Location (Address) 
 

Facility Number 

( ) Service Station  ( ) Fuel Terminal   ( ) Marine Terminal    ( ) Pipeline   ( ) Refinery  
( ) Other_____________________ 
( ) Chevron  ( ) Texaco  ( ) Gulf   ( ) BP  ( ) Cumberland Farms    
( ) Other______________________________________________ 
Type of Analysis Desired 
( ) Identify Product    ( ) Compare Spill with Potential Sources (Send Source Samples) 
( ) Compare Samples with Previous Analyses. Log Numbers and/or Dates:__________________________________ 
( ) Other____________________________________________ (Call 510-242-5918 or 510-242-1634 for Approval) 
Reason for Request (Clearly State Problem, Site History, Draw or Enclose a Map, Indicate Whether Leak or Spill) 
 
 
 
 
 
 
Normal turn-around time is 4 weeks. Call 510-242-1634 to negotiate alternate arrangements. 
Number of 
Containers 
Per 
Sample 

Sample Name/Description 
 
 
 
 
 
 
 
 
 
 

Date 
Sampled 

Sampled  
By 

Transporter 
 

Date Received Initials 
 

Laboratory 
Chevron Energy Technology Company 

Date Received Initials 
 

It is the shipper's responsibility to ensure Federal DOT regulations and UN performance standards are complied 
with.  When in doubt, assume the sample is flammable. 
6/07/04 



 

 

Guidelines for shipping samples to ETC for Environmental Analysis 

Sample containers and desired volumes:  

• Hydrocarbons: 120 ml per gasoline sample, preferably in three 40 ml clear glass vials with solid teflon-coated 
caps (septum caps leak). 40 ml per distillate or oil sample. If 40 ml vials are unavailable, a pint or 4 oz. glass jar 
with teflon lined cap is acceptable. Leave approximately 1/8" headspace in the vials to allow for fuel expansion. If 
necessary, include produced water to minimize headspace.  

• Water samples: Two 1000 mL clear glass bottles with teflon-lined caps. Make sure there is no headspace in the 
bottle. Do not send VOA vials of water - the volume is insufficient for fingerprint analysis. Water samples must be 
preserved with HCl at pH <2 and kept at 4°C.  

• Soil samples: Two 8 ounce wide mouth clear glass jars with teflon-lined caps, or a capped brass sleeve from a 
split spoon sampler. Minimize headspace. Keep the samples at 4°C. 

 

Shipping Instructions: All samples must be accompanied by a Request for Environmental Analysis and Chain of 
Custody form, obtained by calling 510-242-1634 (Michael Moir) or 510-242-5918 (Grace Chen). Please obtain the 
appropriate charge code for the site and note it on the form. Seal the form in a plastic bag and enclose it in the 
container with the samples.  

Please ship all soil and water samples in an ice chest at 4oC. Seal each sample in a plastic bag to keep the labels 
from getting wet. A mixture of foam blocks and plastic bags containing ice works well to chill the samples and protect 
them from breakage.  Hydrocarbon samples need not be iced. They should be wrapped in plastic, enclosed in a metal 
can filled with vermiculite or other protective packing, and packed in a box that meets D.O.T. and U.N. requirements.  

It is advisable to send the samples by overnight air. No weekend deliveries, please. It is the shipper's responsibility to 
ensure federal D.O.T. regulations and UN performance standards are complied with. 

Local samplers must also comply with all Hazmat regulations. Call 510-242-5918 to obtain a shipping form that must 
accompany the samples. Samples that arrive without a shipping form will not be accepted. Properly packed and 
chilled samples should be delivered to Chevron’s Richmond Technology Center shipping and receiving dock. The 
address is 100 Chevron Way in Richmond, CA, but the property entrance is located on the Richmond Parkway at the 
Castro Street offramp from Interstate 580. Drive up to the guard kiosk and ask for directions to shipping and receiving.  

Fuel Product Hazard Warnings 
(See Chevron MSDS for Additional Information) 

Gasoline (All Grades) 
Jet Fuel B 
Jet Fuel Gasoline Grade 
Aviation B Gasoline (All Grades) 

Danger Extremely flammable. Harmful or fatal if 
swallowed. Prolonged or repeated contact 
may cause skin/eye and respiratory irritation 
or other injury. 

Diesel (All Grades) 
Heating Fuel/Oil (All Grades) 
Jet Fuel (Grades A, A-1, A-50, JP-4, JP-5) 
Aviation Turbine Fuel, JP-5 

Danger Combustible. Harmful or fatal if swallowed. 
Prolonged or repeated contact may cause 
skin/respiratory irritation or other injury. 

Water samples with ppm or less hydrocarbon 
Soil samples with ppm or less hydrocarbon 

 Not hazardous. 

For Health and Safety Information Call or Write Chevron Emergency Information Center:  P.O. Box 
4054, Richmond, Ca 94804-0054, 800-457-2022. 
 

In case of leak, spill or fire, call CHEMTREC Toll Free 800-424-9300 
  6/07/04 



 

 

 
 
 
 
 
 
 
 
 
 

Attachment 5 
 

Lancaster Laboratories Packing and Shipping Protocols 
 
 



 
 
 

Packing and Shipping Coolers to Lancaster Laboratories 
This guide will explain the step-by-step process of packing samples for shipment  
to Lancaster Laboratories. 

Section 1 – items you may receive in a cooler.  
Section 2 – how to properly pack the cooler for shipment.  
It is very important to follow the directions in Section 2 exactly to ensure the samples  
properly arrive at Lancaster Laboratories. Any changes in these steps may cause  
the samples to be rejected and significant additional costs to Lancaster Laboratories  
for resampling.  

 

 

 
1. Chain of Custody (COC) - proper completion of the Received  

and Relinquished Fields 
2. Temperature blank - samples must be 4oC + 2 
3. No breakage (no glass touching glass) 
4. Holding times must be met so the samples must be shipped  

via Overnight Priority Delivery 
5. All documents must be placed in a ziploc bag - two copies are sent 

to the laboratory - the client will keep the pink copy of the COC 
6. Prechill temperature blanks in a refrigerator  

 
 
 
If you run into problems or have questions about the packing  
process please contact: 

 
Steve Davies: 717-656-2300, Ext. 1260    Cell phone: 717-587-5131 

 

Backup Contacts: 
Rachel Kreamer: 717-656-2300, Ext. 1350 

Lynn Dodd: 717-656-2300, Ext. 1582 

Jeff Moyer: 717-656-2300, Ext. 1884 
  

Critical issues when packing and shipping  
samples to Lancaster Laboratories 



 Description of items you may receive in your cooler. 

 

 
 
 
 

Section 1  
This section describes what you may receive in your coolers. 
Depending on the type of samples you’ll be packing,  
you may receive all of these items or only some of the items. 
 

 Cooler custody seal  

 Return shipping label with Lancaster Labs address for the outside of the cooler  

 FedEx Air bill  

 Labels for small bottles (40mL vials)  

 Labels for large bottles  

 Foam disks and bubble wrap packing materials  

 Chain-of-Custody  

 Sample container record (bottle inventory list)  

 Water and/or soil containers  

 Ziplocs - two sizes:  

- Large Ziploc bags are provided for ice 

- Small Ziploc bags are provided for both documents (COC)  
   and 40mL vials packaged in foam 

 Large plastic bag  

 Absorbant Pad 

 Cable tie 

 



 Description of items you may receive in your cooler. 

 
This photo shows the items you may receive in your cooler. 

 



 Description of items you may receive in your cooler. 

Cooler custody seal 

 

 

Return shipping label with Lancaster Labs address for the outside of the cooler 

  

 

FedEx Air bill 

  



 Description of items you may receive in your cooler. 

Labels for small bottles (40 mL vials) 

 
 

Labels for large bottles 

 
 

Foam disks and bubble wrap packing materials 

 
 



 Description of items you may receive in your cooler. 

 
 
 
Scan needed Sample Container Record (bottle inventory list)  
Photo Example Water Bottles - empty with list of bottles in photo  
Photo Example Soil Bottles - empty with list of bottles in photo  
Photo Ziplocs - two sizes - small one for documents/COC and large one for ice  
  Large Ziploc bags are provided for ice 
  Small Ziploc bags are provided for both documents (COC) and 40mL vials prepared in foam

 



 Description of items you may receive in your cooler. 
 
 
(Bottle inventory list for soil sampling) 

 
 
 



 Description of items you may receive in your cooler. 
 
 
 (Bottle inventory list for water sampling) 

 



 Description of items you may receive in your cooler. 
 
 

 

Example of Empty Bottles for Water Samples 
Bottle types shown are: 
1 Liter plastic 
1 Liter Amber glass 
1 Liter Clear glass 
40 mL vials (front of photo) 



 Description of items you may receive in your cooler. 
 
 

  

 

Example Bottles for Soil Samples 
Bottles and samplers shown in this photo are: 
1 liter glass 
500 mL bottle 
125 mL bottle (shown in middle of photo) 
EnCore 5g (foil packs) 



 Description of items you may receive in your cooler. 
 

  

Ziploc bags - two sizes will be included in the cooler   

 

 

Large Ziploc bags are 
provided for ice. 
 
 
 
 
Small Ziploc bags  
are provided for both 
documents (COC) 
and 40mL vials 
packaged in foam. 

Large plastic bag to 
line the cooler with. 
 
 
Absorbant pad to go 
inside the large 
plastic. 
 
 
 
Cable tie for securing 
the large plastic bag. 



 How to pack and ship a cooler. 
 

 

 
 
Section 2  
This section describes how to properly pack the cooler for shipment 
to Lancaster Laboratories. 
Items you need to provide 

 Tape - clear packing tape 
 Ice – approximately 20 lbs per cooler  

Items provided by Lancaster Laboratories 
 Cooler custody seal - one per cooler 
 Return shipping label with Lancaster Labs  

address for the outside of the cooler  
 FedEx Air bill  
 Ziploc bags for ice, documents and  

40mL vials in foam holder  
 Empty coolers 

 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

After you’ve properly packed and sealed the coolers, deliver them to  
a Federal Express Service Center. To find a location near you, visit: 
www.fedex.com 
 

Critical issues when packing and shipping  
samples to Lancaster Laboratories 

1. Chain of Custody (COC) - proper completion of the Received  
and Relinquished Fields 

2. 20 lbs of ice for each cooler - prepared in two  
Ziploc bags of 10 lbs of ice each (see photo above) 

3. Temperature blank - samples must be 4oC + 2 

4. No breakage (no glass touching glass) 

5. Holding times must be met so the samples must be shipped  
via Overnight Priority Delivery 

6. All documents must be placed in a Ziploc bag - all originals are 
sent to the laboratory - the client will keep the pink bottom copy of 
the COC 

7. Prechill temperature blanks in a refrigerator 



 How to pack and ship a cooler. 
 

Step 1  
 

  

1. Start with an empty cooler. 2. Place the large plastic bag into the cooler and 
pull excess down the outer edge of cooler. Then 
place cardboard insert into the bag. 

  

3. Fill one large Ziploc bag with 10 lbs. ice and 
place on top of the cardboard insert in the 
bottom of the cooler. 

4. Place the cardboard divider insert on top of the 
Ziploc bag filled with ice. 



 How to pack and ship a cooler. 
 

 

Step 2a 
This step describes packing water samples. 

 

 

 
Example of Water Samples Make sure that the ID labels on the 

samples are matched with the correct 
Chain of Custody form. 

 
The Chain of Custody form that matches the samples must be sent with the samples in the 
cooler. 

 



 How to pack and ship a cooler. 
 
 

Step 2b 
This step describes packing water samples. 

 

  
1. If you have water samples in 40 mL vials,  
place the vials in the foam holders as shown 
above, so that only the tops of the vials will be 
showing. 

2. Place the foam holder containing the vials, 
in the smaller size Ziploc bag and seal.  

 
3. Pack the sample bottles into the cooler using the cardboard divider insert. You may bend the 
cardboard inserts to meet your needs but no glass bottles can touch each other. 

 

Plastic bottles can 
touch, but should 
not be able to move 
about during 
shipping.  

Foam holders 
must be packed 
with vial tops 
facing upward. 
You must place 
bubble wrap 
between foam 
holders if you 
stack them on 
top.  



 How to pack and ship a cooler. 

 
Step 3a 

This step describes packing soil samples. 
 

 

Example of Soil Samples.  
Make sure that the ID labels on 
the samples are matched with 
the correct Chain of Custody 
form. 

 

 
 



 How to pack and ship a cooler. 
 

Step 3b 
This step describes packing soil samples. 

 
 
 
 

 

Pack the soil sample 
bottles into the cooler 
using the cardboard  
divider insert. You 
may bend the 
cardboard inserts to 
meet your needs but 
no glass bottles can 
touch.  
 
Use bubble wrap and 
the foam disks to 
make sure that no 
samples are touching 
and to fill empty 
spaces. 



 How to pack and ship a cooler. 
 

Step 4 
Final cooler packing 

This step applies to packing either soil samples or water samples. 

 

  
1. The temperature bottle MUST be returned 
with the samples in the cooler.   
 
 

2. Place this bottle on top of the samples in the 
cooler. 

  
3. After the samples and temperature bottle 
are packed, fill the large Ziploc bag with  
10 lbs. of ice and place on top of the 
cardboard divider and temperature bottle. 

4. Pull up edges of large bag and cinch 
together and secure the bag closed with the 
cable tie. 

 



 How to pack and ship a cooler. 
 
 

Step 4b 
Final cooler packing 

 

 

The last item to place in the cooler will 
be the Chain of Custody. Sign off on 
this form (as shown below), then place 
in a Ziploc bag on top of the closed 
bag. 

 
You must sign your name in the Received by 
area and write the time and date you received 
the samples. 

You must sign your name in the 
Relinquished by area and write in the time 
and date when you will be sending the 
cooler for shipping. 



 How to pack and ship a cooler. 
 

Step 5 
Sealing the cooler 

 

  
1. Place clear shipping tape around the lid of 
the cooler so that the lid is sealed to the bottom 
of the cooler. 

2. Place clear shipping tape around the 
body of the cooler. Place one strip on either 
side of the latch that opens the lid. 

 

 
 

 

 

3. Sign and date 
the custody 
seals for each 
cooler. 

4. Place the custody seal on 
the cooler as shown, so that 
the lid of the cooler is sealed to 
the bottom of the cooler. 

5. Place the shipping label 
with Lancaster Laboratories’ 
address, on the top of the 
cooler. Place clear packing 
tape over the label to keep it 
secure. 



 How to pack and ship a cooler. 
 
 

Step 6 
Completing the Fed Ex shipping forms 

 

 
Samples must be dropped off at a staffed Federal  
Express Service Center. To find a staffed location near 
you, visit: www.fedex.com 

Federal Express can weigh the 
coolers. 
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	4.4.1 Routine maintenance associated with the use of the PID includes charging the battery, cleaning the lamp window, replacing the detector UV lamp, replacing the inlet filter, and replacing the sample pump.  Refer to the manufacturer’s instructions for procedures and frequency.
	4.4.2 All routine maintenance should be performed in a non-hazardous environment.

	4.5 Troubleshooting Tips
	4.5.1 One convenient method for periodically confirming instrument response is to hold the sensor probe next to the tip of a magic marker.  A significant reading should readily be observed.
	4.5.2 Air currents or drafts in the vicinity of the probe tip may cause fluctuations in readings.
	4.5.3 A fogged or dirty lamp, due to operation in a humid or dusty environment, may cause erratic or fluctuating readings.  The PID should never be operated without the moisture trap in place.
	4.5.4 Moving the instrument from a cool or air-conditioned area to a warmer area may cause moisture to condense on the UV lamp and produce unstable readings.
	4.5.5 A zero reading on the meter should not necessarily be interpreted as an absence of air contaminants.  The detection capabilities of the PID are limited to those compounds that will be ionized by the particular probe used.
	4.5.6 Many volatile compounds have a low odor threshold.  A lack of meter response in the presence of odors does not necessarily indicate instrument failure.
	4.5.7 When high vapor concentrations enter the ionization chamber in the PID the unit can become saturated or “flooded”.  Remove the unit to a fresh air environment to allow the vapors to be completely ionized and purged from the unit.
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	3.0 REQUIRED MATERIALS
	4.0 METHODS
	4.1 General Preparation
	4.1.1 It should be assumed that all sampling equipment, even new items, are contaminated until the proper decontamination procedures have been performed on them or unless a certificate of analysis is available which demonstrates the items cleanliness.
	4.1.2 Establish the decontamination station within an area that is convenient to the sampling location.  If single samples will be collected from multiple locations, then a centralized decontamination station, or a portable decontamination station should be established.
	4.1.3 An investigation-derived waste (IDW) containment station should be established at this time also.  The project-specific work plan should specify the requirements for IDW containment.  In general, decontamination solutions are discarded as IDW between sampling locations.  Solid waste is disposed of as it is generated.

	4.2 Decontamination for Organic Analyses
	4.2.1 This procedure applies to soil sampling and groundwater sampling equipment used in the collection of environmental samples submitted for organic constituents analysis.  Examples of relevant items of equipment include split-spoons, trowels, scoops/spoons, bailers, and other small items.  Submersible pump decontamination procedures are outlined in Section 4.4.
	4.2.2 Decontamination is to be performed before sampling events and between sampling points.
	4.2.3 After a sample has been collected, remove all gross contamination from the equipment or material by brushing and then rinsing with available tap water.  This initial step may be completed using a 5-gallon pail filled with tap water.  Steam or a high-pressure water rinse may also be conducted to remove solids and/or other contamination.
	4.2.4 Wash the equipment with a phosphate-free detergent and tap water solution.  This solution should be kept in a 5-gallon pail with its own brush.
	4.2.5 Rinse with tap water or distilled/deionized water until all detergent and other residue is washed away.  This step can be performed over an empty bucket using a squeeze bottle or pressure sprayer.
	4.2.6 Rinse with methanol or other appropriate solvent using a squeeze bottle or pressure sprayer.  Rinsate should be collected in a waste bucket.
	4.2.7 Rerinse with deionized water to remove any residual solvent.  Rinsate should be collected in the solvent waste bucket.
	4.2.8 Allow the equipment to air-dry in a clean area or blot with chemical-free paper towels before reuse.  Wrap the equipment in tin foil and/or seal it in a plastic bag if it will not be reused for a while.
	4.2.9 Dispose of soiled materials and spent solutions in the designated IDW disposal containers.

	4.3 Decontamination for Inorganic (Metals) Analyses
	4.3.1 This procedure applies to soil sampling equipment used primarily in the collection of environmental samples submitted for inorganic constituents analysis.  Examples of relevant items of equipment include split-spoons, trowels, scoops/spoons, bailers, and other small items.
	4.3.2 For plastic and glass sampling equipment, follow the steps outlined in 4.2 above, however, use a 10% nitric acid solution (acid in water) in place of the solvent rinse in Section 4.2.6.
	4.3.3 For metal sampling equipment, follow the steps outlined in 4.2 above, however, use a 10% hydrochloric acid solution (acid in water) in place of the solvent rinse in Section 4.2.6.

	4.4  Decontamination of Submersible Pumps
	4.4.1 This procedure will be used to decontaminate submersible pumps before and between ground-water sample collection points.  This procedure applies to both electric submersible and bladder pumps.  This procedure also applies to discharge tubing if it will be reused between sampling points.
	4.4.2 Prepare the decontamination area if pump decontamination will be conducted next to the sampling point.  If decontamination will occur at another location, the pump and tubing may be removed from the well and placed into a clean trash bag for transport to the decontamination area.  Pump decontamination is easier with the use of 3-foot tall pump cleaning cylinders (i.e., Nalgene cylinder) for the various cleaning solutions, although the standard bucket rinse equipment may be used.
	4.4.3 Once the decontamination station is established, the pump should be removed from the well and the discharge tubing and power cord coiled by hand as the equipment is removed.  If any of the equipment needs to be put down temporarily, place it on a plastic sheet (around well) or in a clean trash bag.  If a disposable discharge line is used it should be removed and discarded at this time.
	4.4.4 As a first step in the decontamination procedure, use a pressure sprayer with tap water to rinse the exterior of the pump, discharge line, and power cord as necessary.  Collect the rinsate and handle as IDW.
	4.4.5 Place the pump into a pump cleaning cylinder or bucket containing a detergent solution (detergent in tap water).  Holding the tubing/power cord, pump solution through the pump system.  A minimum of one gallon of detergent solution should be pumped through the system.  Collect the rinsate and handle as IDW.
	4.4.6 Place the pump into another cylinder/bucket containing a 10% solution of solvent (methanol, or other designated solvent) in distilled/deionized water.  Pump until the detergent solution is removed.  Collect the rinsate and handle as IDW.
	4.4.7 Place the pump into another cylinder/bucket containing distilled/deionized water.  Pump a minimum of 3 to 5 pump system volumes (pump and tubing) of water through the system.  Collect the rinsate and handle as IDW.
	4.4.8 Remove the pump from the cylinder/bucket and if the pump is reversible, place the pump in the reverse mode to discharge all removable water from the system.  If the pump is not reversible the pump and discharge line should be drained by hand as much as possible.  Collect the rinsate and handle as IDW.
	4.4.9 Using a pressure sprayer with distilled/deionized water, rinse the exterior of the pump, discharge line, and power cord thoroughly, shake all excess water, then place the pump system into a clean trash bag for storage.  If the pump system will not be used again right away, the pump itself should also be wrapped with aluminum foil before placing it into the bag.

	4.5 Decontamination of Large Equipment
	4.5.1 Consult the QAPP for instruction on the location of the decontamination station and the method of containment of the wash solutions.  On large projects usually a temporary decontamination facility (decontamination pad) is required which may include a membrane-lined and bermed area large enough to drive heavy equipment (drill rig, backhoe) onto with enough space to spread other equipment and to contain overspray.  Usually a small sump with pump is necessary to collect and contain rinsate.  A water supply and power source is also necessary to run steam cleaning and/or pressure washing equipment.
	4.5.2 Upon arrival and prior to leaving a sampling site, all heavy equipment such as drill rigs, trucks, and backhoes should be thoroughly cleaned and then the parts of the equipment which come in contact or in close proximity to sampling activity should be decontaminated.  This can be accomplished in two ways, steam cleaning or high pressure water wash and manual scrubbing.  Following this initial cleaning, only those parts of the equipment which come in close proximity to the sampling activities (i.e., auger stems, rods, backhoe bucket) must be decontaminated in between sampling events.
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