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1.0 INTRODUCTION AND BACKGROUND 

1.1 INTRODUCTION 

This Work Plan has been prepared by URS Corporation (URS) in order to describe the scope of 

work and specific field activities that will be required during in situ bioremediation (ISB) carbon 

substrate injections and performance monitoring for enhanced reductive dechlorination (ERD) of 

chlorinated volatile organic compounds (CVOCs) in groundwater.  

The subject site is the 7
th

 Avenue and Bethany Home Road Water Quality Assurance Revolving 

Fund (WQARF) Site. This Work Plan has been authorized by the Arizona Department of 

Environmental Quality (ADEQ) under Contract ADEQ14-077534, Task Order ADEQ14-

077534:16, as part of fiscal year 2016 corrective action activities for the Site. 

1.2 BACKGROUND 

The Site was placed on the ADEQ WQARF Site Registry in 2004 (ADEQ, 2004). The 

approximate boundaries of the Site are W. Rose Lane to the north, Bethany Home Road to the 

south, N. 5th Avenue to the east, and N. 8th Avenue to the west. A contaminated groundwater 

plume with tetrachloroethene (PCE), trichloroethene (TCE), and vinyl chloride exists at the Site 

resulting from historic dry cleaning operations at two properties located at the intersection of 7th 

Avenue and Bethany Home Road (reference Figure 1). The two properties identified as the 

likely sources of groundwater contamination include 1) the Bayless Investment and Trading 

Company property, (Bayless Property) located at 540 West Bethany Home Road, and 2) the SCI 

Arizona Funeral Services property (SCI Property) located at 710 West Bethany Home Road.  A 

dry cleaner occupied one of the commercial spaces at the Bayless Property between 1952 and 

1992.  A dry cleaner also operated at the SCI property from the 1950’s until the 1990’s on Parcel 

2.  On Parcel 4 of the SCI Property, a mortuary and parking lot was present that contained two 

surface drains.  One drain led to a septic tank and one to a brick-lined seepage pit.  

On behalf of the ADEQ, a Preliminary Remedial Action Plan (PRAP) was prepared by URS and 

finalized in April 2015 after review and approval by ADEQ (URS, 2015a).  The ADEQ provided 

Public Notice of the PRAP on April 23, 2015.  In June 2016, ADEQ issued a Record of Decision 

(ROD) for groundwater remediation at the Site (ADEQ, 2016).  The ROD stipulates that in situ 

ERD and monitored natural attenuation are the technologies to be implemented for remediation 

of groundwater at the Site.  The period of active ISB is estimated to be approximately 10 years in 

which periodic injections of substrate to establish and maintain conditions that are conducive to 

degrade PCE and TCE in the affected aquifer will be performed. 
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1.3 INJECTION WELL INSTALLATION 

In accordance with the selected remedy in the ROD, an In Situ Bioremediation Carbon Substrate 

Injection System design package was prepared in March 2016 (URS, 2016a). The design 

includes installation of 7 new nested injection well pairs on the Bayless property (one nested pair 

and two individual wells previously installed) and eight new nested injection well pairs along 

West Berridge Lane. One nested well pair will also be installed west of the Bayless Property in 

the southeast driveway area at the Bethany Bible Church. The ISB injections will ultimately be 

performed using 18 pairs of permanent injection wells (36 total wells). Well locations for the 

Bayless Property are provided on Figure 2. Proposed injection well locations for Berridge Lane 

and the Bethany Bible Church property are depicted on Figure 3. 

 

 Bayless Property Wells (540 W. Bethany Home Road): IW-1S, IW-1D, IW-2S/D through 

IW-9S/D 

 Berridge Lane Wells (north lane between 552 W. and 600 W. Berridge Lane): IW-10S/D 

through IW-17S/D 

 Bethany Bible Church Well (6060 N. 7
th

 Avenue) ID IW-18S/D 

A Groundwater Monitoring and Injection Well Installation Work Plan was prepared in December 

2015 and an addendum to the well installation work plan was prepared in August 2016 (URS, 

2016b). One new nested injection well (IW-2) and 7 new nested injection wells (IW-3 through 

IW-9) were installed on the Bayless Property in January and 2016 and August 2016, 

respectively, in accordance with the Work Plan and the design package as the first phase of 

remediation. The injection wells located on Berridge Lane and at Bethany Bible Church will be 

installed in the future as part of a second phase of work. 
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2.0 ERD INJECTION 

2.1 BACKGROUND 

A limited Cost/Benefit Analysis of Alternatives to Perform Carbon Substrate Injections for In 

Situ Bioremediation was prepared by URS in November 2015 (URS, 2015b). The objective of 

the cost/benefit analysis was to select a recommended alternative for conducting periodic ISB 

substrate injections over the active ISB groundwater remediation period.  An evaluation of the 

advantages, disadvantages, safety, and costs were used as criteria to compare the alternatives. 

ADEQ selected Alternative 1 which includes the use of an emulsified vegetable oil (EVO) 

carbon substrate, and subcontracting an experienced injection contractor to provide all 

equipment, instrumentation, supplies, and labor to mix and inject the substrate. As such, URS 

will subcontract a specialty injection contractor to perform all EVO substrate injection activities 

as outlined in this Work Plan. 

2.2 PROPOSED SUBSTRATE 

The selected ISB substrate is EDS-ER
TM 

(electron donor solution – extended release) by Tersus 

Environmental of Wake Forest, North Carolina. EDS-ER
TM

 is an EVO based water mixable oil 

that self emulsifies on contact with water.  EDS-ER
TM

 is 100-percent fermentable and all 

components are generally recognized as safe.  EDS-ER
TM

 contains food grade soybean oil and 

food grade vegetable oil derived fatty acid esters.  It has a neutral pH when mixed with water and 

contains no preservatives.  The benefit of EDS-ER
TM

 is that pH does not have to be adjusted in 

the field, whereas low pH formulations of other products can inhibit microbial growth. 

Tersus’ Nutrimens will be mixed with its EDS-ER
TM

 product and water; the formulation will be 

a slurry-like substrate amended with nutrients for injection to promote enhanced ISB in the 

subsurface. Nutrimens is an all-natural bio-fermentation product produced during the 

fermentation of an unmodified strain of botanical classification Saccharomyces cerevisiae.  

Nutrimens is designed to enhance the kinetics and efficiency of microbial systems.  Nutrimens 

also provides a source of soluble donor and contains over 12% Total Carbon.  Nutrimens is 

expected to reduce the remediation time and the amount of substrates required to meet 

remediation goals. In addition, Nutrimens has been demonstrated to maintain circumneutral pH. 

The complete reductive dechlorination of chlorinated ethenes yields non-toxic ethene as a final 

product. Absent the right bacteria, an accumulation of vinyl chloride can be observed. It is 

unknown if the right bacteria are currently established at the site; however, a field test performed 

by ADEQ in 2013 and subsequent performance monitoring through 2014 demonstrated 

degradation of PCE and TCE with associated increasing concentrations of cis-1,2-DCE and vinyl 
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chloride followed by decreasing concentrations of these compounds and ethane/ethene 

production. These concentrations profiles indicate that complete reductive dechlorination is 

occurring. Thus, bioaugmentation is not proposed at this time. It may be performed in the future 

pending the results of performance monitoring. 

URS will arrange for the delivery of the EDS-ER
TM

 product and Nutrimens to the Bayless 

Property up to one week in advance of the planned injection activities.  The EDS-ER
TM

 liquid 

will be delivered in 275-gallon polyethylene totes and Nutrimens will be delivered in either 

polyethylene totes or drums as a liquid, or in bags as granular solid. These injection products will 

be secured in an area at the north end of the property using temporary fencing.  The fencing will 

have a locked gate and fabric screening to reduce the potential for theft or vandalism of the 

products. 

2.3 REQUIRED PERMITS 

Several permits are required prior to implementation of the ISB injections. URS will obtain these 

permits on behalf of the ADEQ prior to initiation of any injection activities: 

 City of Phoenix Temporary Fence Permit 

 City of Phoenix Use Permit (one permit required for each of 3 areas
1
) 

 City of Phoenix Right-of-Way (ROW) Permit (Not required for first phase, only for 

Berridge Lane)  

 City of Phoenix Revocable Permit (currently existing) 

2.4 INJECTION SYSTEM CONSTRUCTION 

Prior to injection during the first phase of work, URS will hire a construction contractor to install 

the carbon substrate injection system at the Bayless Property in conformance with the design 

plans approved by the City of Phoenix Development Services Department (URS, 2016a). The 

design plans are provided in Appendix A for reference.  The main features of the system include 

installation of: 

 New 2-inch diameter polyvinyl chloride (PVC) injection lines (essentially an 

underground distribution manifold) that will convey the mixed carbon substrate solution 

into the injection wells; 

                                                 
1
One Use Permit each for conducting periodic injections on Berridge Lane and the Bethany Bible Church property 

will be obtained after ADEQ authorizes the second phase of work to include installation and use of new injection 

wells at those locations. 
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 An injection port assembly (equipped in a small vault and connected to the underground 

manifold), that contains a flow control valve, pressure reducing valve, flow meter, and 

pressure gauge; 

 Wellhead vaults for each of the 8 new nested pair injection wells that will be equipped 

with a shut-off valve, flow control valve, flow meter, and pressure gauge for each well 

within the vault;  

 A new private water supply line and associated backflow preventer. The private water 

line will originate from an existing City of Phoenix water meter box located on the west 

side of the Bayless Property;  

2.5 INJECTION PROCEDURES 

After the ISB injection system at the Bayless Property is installed, a specialty contractor will be 

hired to perform the injections.  The contractor will provide a temporary above ground mixing 

tank(s), several dosimeter pumps, and all required hoses, valves, and fittings to perform the 

injections.  The specialty contractor’s injection hose will be connected to the underground 

manifold via the injection port assembly. The mixed carbon substrate solution at the prescribed 

dosage rate will be pumped to the injection wells under pressure not to exceed 25 pounds per 

square inch (psi) at each of the wellheads.  For the eight nested well pairs (IW-2 through IW-9) 

and two single injection wells (IW-1S and IW-1D), the specialty contractor will utilize the 

pressure reducing valve, flow control valve, and water meter (within the injection port assembly 

vault) to establish/monitor a required total flow rate of 27 gallons per minute (gpm) at a pressure 

that is restricted to no greater than 25 psi at each wellhead.  The total flow rate is calculated by 

1.5 gpm per well x 18 individual wells = 27 gpm.  To the extent that it is possible to do so, the 

flow control valve and micro flow meter at each individual wellhead will be used to “fine-tune” 

the feed rate to attain a 1.5 gpm of substrate solution into the well. 

The contractor will inject a total of approximately 12,020 gallons of EDS-ER
TM

 solution into 

each well. The EDS-ER
TM

 solution will be comprised of approximately 10,040 gallons of 

dilution water, 1,650 gallons of EDS-ER
TM

, and 330 gallons of Nutrimens. The dosimeters, 

water supply, and mixing tank(s) will be used by the contractor to establish the proper ratio of 

Tersus’ products to water to create the carbon substrate injection solution.  For the 18 well 

screens on the Bayless Property, a total of approximately 216,360 gallons will be injected. A 

similar volume of solution will be injected in the Berridge Lane wells and the nested well screens 

to be installed on the Bethany Bible Church property. As described in Section 2.4, each injection 

wellhead is equipped with a flow totalizer, pressure gauge, and a shutoff valve.  During injection, 

the flow and pressure will be monitored to ensure that the design amount of EDS-ER
TM

 solution 

is injected into each well. 
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Assuming the planned continuous 24-hour-per-day injection of all wells simultaneously, the 

calculated time to complete injection will be 133.6 hours (5.5 days).  However, accounting for 

set-up/break-down time, intermittent short-duration periods to prepare substrate solution, and 

potential time to trouble-shoot and/or repair injection equipment, the time period to complete an 

injection event is anticipated to range from 7 to 9 days.  This injection time is expected to be 

required at each of the three separate areas (Bayless Property, Berridge Lane, and Bethany Bible 

Church) in which the independent injection activities will take place.  

2.6 INJECTION FREQUENCY 

The anticipated injection frequency is every 2 years for up to a 10 year period (5 total injections). 

The frequency may be modified based on performance groundwater monitoring of the observed 

longevity of substrate in the subsurface and the level of observed ERD. 
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3.0 PERFORMANCE MONITORING 

3.1 MONITORING SCHEDULE 

Groundwater monitoring will include one round of baseline monitoring followed by periodic 

performance monitoring. In accordance with the ROD, periodic monitoring will consist of 

quarterly monitoring for years 1 through 7, followed by semi-annual monitoring for years 8 

through 12, followed by annual monitoring for years 13 through 15. The baseline monitoring will 

be conducted a minimum of 2 weeks in advance of the injection of the substrate at the Bayless 

Property and no more than 12 weeks in advance of the injection activities. Periodic monitoring 

will begin within 2 months following the initial injection event. Baseline sampling will be 

conducted at 19 locations and periodic sampling will be conducted at ten locations as 

summarized in the table below. All 19 locations will be sampled at least once annually. 

Monitoring well locations are shown on Figure 4. 

Baseline and Performance Monitoring Wells 

Well Identification 

Baseline/Annual 

Sampling 

Periodic 

Sampling 

Screened 

Interval  

(ft btoc) 

Total 

Depth 

(ft btoc) 

MW-3 X X 68-98 98 

MW-3R X X 80-110 110 

MW-4 X X 70-110 115.5 

MW-5 X X 70-110 115.5 

MW-6 X  78.5-118.5 124 

MW-7 X X 78.5-118.5 124 

MW-8 X  78.5-118.5 124 

MW-9 X  178-218 218 

MW-10 X X 80-120 120 

MW-11 X  80-120 125 

MW-12 X  80-120 125 

MW-14 X X 80-110 110 

MW-15 X  80-110 110 

MW-16 X  80-110 110 

MW-17 X  79.5-109.5 109.5 

MW-18 X X 80-110 110 

MW-19 X X 80-110 110 

MW-20 X  75.5-115.5 120.5 

MW-21 X X 165-210 215 

ft - feet 

btoc - below top of casing 
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3.2 GROUNDWATER SAMPLING PROCEDURE 

Prior to sampling, the depth to groundwater will be measured in all monitoring wells using an 

electric, down-hole water level probe in accordance with Standard Operating Procedure (SOP) 

3.0 (Appendix B).  

The volume of water within the well casing will be calculated as follows: 

V = (TD –DTW)  r2 (7.48) 

Where  

V = one casing volume, in gallons 

TD = the total depth of the well, in feet 

DTW = depth to water, in feet 

r = the inner casing diameter, in feet 

7.48 = the conversion factor from cubic feet to gallons 

Conventional (total well) purging methodology (SOP 4.0) will be used to collect samples from 

the existing monitoring wells using dedicated pumps equipped in each well. A decontaminated 

wellhead assembly that consists of PVC threaded piping (including a Tee fitting, pipe nipples, 

and adapter bushings), a pressure gauge, a flow control valve and a sampling valve, will be used 

to facilitate purging and sampling the pumped groundwater. During purging, the pump will be 

operated at a flow rate of up to 5 gallons per minute. A flow control valve will be used to 

regulate the flow rate. Flow rate may be monitored with a meter or by measuring the volume 

purged using graduated containers and a stop watch. A YSI 556 multimeter, equipped with a 

flow-through cell, will be plumbed to the discharge hose or tubing that is connected to the 

wellhead assembly to monitor the groundwater quality parameters of temperature, pH, specific 

conductivity, oxidation-reduction potential, and dissolved oxygen). A Hach 2100P Turbidimeter 

will also be used to monitor turbidity in nephelometric turbidity units (NTUs). These parameters 

will be monitored until stabilization is achieved (SOP 5.0). Stabilization is achieved when three 

consecutive readings show the following: 

 Temperature - ± 1 degree Celsius 

 pH - ± 0.1 pH unit 

 Turbidity - ≤ 10 NTU or ± 10% 

 Conductivity - ± 5% 

 Dissolved Oxygen - ± 10% 

 Oxidation-Reduction Potential - ± 10 millivolts 
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Purging will continue at each well until: (1) at least three casing volumes have been removed; 

and (2) water quality parameters have stabilized as described above; or (3) five casing volumes 

have been removed from the well. Should the volume of water removed exceed the well recharge 

capacity, the well will be purged dry and allowed to recharge to at least 80 percent of the static 

water level before collecting a sample, if feasible. Wells that require several days or more to 

recover may be sampled before 80 percent recovery is achieved. Depth to water will be measured 

prior to, and if necessary to evaluate water level conditions, during purging using a water level 

probe capable of measuring liquid level to 0.01 feet. 

Following purging, the sample will be collected from a sample valve equipped on the wellhead 

assembly upstream of the discharge hose and flow-through cell. Samples will be collected in pre-

preserved laboratory-provided sample containers in accordance with the table presented in 

Section 3.3. Samples will be placed on ice pending delivery or shipment to the laboratory. 

3.3 LABORATORY ANALYTICAL METHODS 

All samples for performance monitoring will be submitted to TestAmerica, Inc. of Phoenix, 

Arizona (Arizona Department of Health Services License Number AZ0728). Samples will be 

analyzed for the compounds summarized in the following table. 

 

Laboratory Analyses 

Analyte(s) Laboratory 

Method 

Sample Containers / Preservative /  

Holding Time 

VOCs  8260B  3 x 40 mL VOAs / HCl, temperature to <6 
o
C / 14 

days 

Nitrate 300.0 250 mL polyethylene /  H2SO4 to pH <2, 

temperature to <6 
o
C / 28 days 

Sulfate 300.0 250 mL polyethylene / temperature to <6 
o
C / 28 

days 

Iron, Manganese 200.7 Rev 4.4  500 mL polyethylene / HNO3 to pH<2; temperature 

to < 6 
o
C / 6 months 

Methane, Ethane, 

Ethene 

RSK175 3 x 40 mL VOAs / HCL, temperature to < 6 
o
C / 14 

days 

Total Organic Carbon SM5310B 4 x 40 mL VOAs / H2SO4, temperature to 6 
o
C / 28 

days 

VOCs – volatile organic compounds 

mL - milliliter 

VOA – volatile organic analysis vial 

HCl – hydrochloric acid 

H2SO4 – sulfuric acid 

HNO3 – nitric acid 
oC – degrees Celsius 
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3.4 SAMPLE IDENTIFICATION 

Each sample will be labeled with a unique identifier and recorded in the field logbook at the time 

of sample collection. Groundwater well samples will be identified by well identification number 

and date. Labels will be completed with permanent ink and will include the sample identification 

(ID), date and time of collection, project name, and name of collector, analysis requested, and 

preservative.  

For Quality Assurance/Quality Control (QA/QC) samples, consisting of field duplicate samples, 

the IDs will follow the same convention, except that they will include a third field, to designate 

the type of QA/QC sample, as follows: 

 Field duplicate samples: -Y  

For example, a sample collected from monitoring well MW-3 would be labeled MW-3 and the 

duplicate would be MW-3-Y. Trip blanks consisting of laboratory prepared samples will also 

accompany the samples in the cooler with VOC samples.  The trip blanks remain unopened 

throughout the sampling event. 

3.5 SAMPLE HANDLING 

Samples will be preserved in accordance with the methodology prescribed for the method (see 

Section 3.3) and in accordance with SOP 18.0. Samples will be managed in accordance with 

SOP 17.0 and packed and delivered or shipping in accordance with SOP 20.0. A chain-of-

custody form will be completed and accompany the samples in accordance with SOP 19.0. 

3.6 DATA MANAGEMENT PROCEDURE 

The laboratory will provide a Level II Quality Control laboratory data package. Following 

receipt of the data package from the laboratory, URS will perform data verification to evaluate 

the reliability and defensibility of the analytical data. This process involves reviewing the data 

against a known set of criteria to verify data quality prior to URS submitting the data. The 

laboratory performance will be evaluated for compliance with QA/QC specifications outlined in 

the analytical methods and the criteria specified in the United States Environmental Protection 

Agency (EPA) documents: National Functional Guidelines for Superfund Organic Methods Data 

Review (EPA, 2014). Evaluation of data quality indicators during data verification will be 

completed as described in Appendix C. 

Following data verification, all groundwater elevations and laboratory analytical data will be 

uploaded to the ADEQ elevation and groundwater quality database. 
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3.7 HEALTH AND SAFETY 

Level D personal protective equipment (PPE) will be worn during sampling activities.  Level D 

consists of disposable protective material used in conjunction with standard work clothing and 

includes steel-toed boots, hard hats, eye protection, ear protection, and latex/nitrile gloves.  All 

field activities will be conducted in accordance with the Site Health and Safety Plan. Any 

deviations from measures outlined in the site-specific Health and Safety Plan (HASP) as a result 

of unexpected field conditions will follow OSHA safety protocols. 

3.8 INVESTIGATION DERIVED WASTE 

Investigation-derived waste (IDW) will be generated as a result of the activities conducted 

during this project and will be handled in accordance with SOP 21.0. The types of waste 

expected to be generated include, but are not limited to, PPE and well purge water. PPE and 

miscellaneous waste materials will be disposed of as municipal waste. IDW water will be 

containerized in 55-gallon drums or a rental polyethylene tank and will be sampled. One 

composite of the purge water will be collected using a sample bailer. It will be submitted for 

analysis of eight (8) Resource Conservation and Recovery Act (RCRA) metals by SW-846 

Method 6010B/6020B/7470A, VOCs by SW-846 Method 8260B, pH, and flashpoint. After the 

waste has been characterized and approval received from the disposal facility, URS will arrange 

for the  transportation of the water off-site for disposal in accordance with applicable federal, 

state, and local regulations.  

Prior to disposal, waste containers will be staged onsite and clearly labeled using permanent 

marker and weather-resistant labels with the following information: 

 Source of the IDW 

 Type of material 

 Date the container was filled and sealed 

 Contact name and telephone number 

 Profiling sampling identification number(s) 
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4.0 FIELD DOCUMENTATION 

A field geologist or engineer will supervise the injection and sampling activities. This individual 

will be responsible for maintaining the following documentation in a dedicated, bound log book 

used to record pertinent information: 

 General site conditions, daily weather, arrival and departure of subcontractors and 

visitors, equipment used at the site, equipment problems, and other relevant information; 

 Handling and disposal of purge/development water; 

 Departures from the field protocol; 

 Sample collection procedures, sample IDs, and QA/QC sample information; 

 Manufacturer’s name and model numbers of the dosimeter pump(s) and other pertinent 

injection equipment (such as flow meters, gauges, other instrumentation) that the 

specialty contractor uses to perform the injections. 

 Injection activities including flow rates, pressures, and volumes of solution injected, 

injection equipment setup, and injection process; and 

 Health and safety documentation as required by the project HASP. 

Performance monitoring activities will also be documented in the log book in accordance with 

SOP 2.0. 



 

 ISB Work Plan – 7
th
 Avenue and Bethany Home 

Road WQARF Site 
Phoenix, Arizona 

5-1 
September 2016 

URS Job No. 60513843 
ADEQ Contract No. ADEQ14-077534  

P:\Projects\ADEQ\60513843_FY17Bet7th\500-Deliverables\501-OM-Performance-Monitoring-Work-Plan\09072016 OM and Performance Monitoring Work Plan.docx 

 

5.0 REPORTING 

URS will prepare an Annual O&M and Monitoring Report documenting the field activities 

described herein. The Annual Report will include the following at a minimum: 

 Documentation of the implemented field activities; 

 Sampling and purging techniques and procedures;  

 A tabulation of analytical results and brief evaluation; 

 An evaluation of the remediation progress; 

 A Description of IDW management; 

 A site map depicting groundwater concentrations and groundwater flow direction; 

 Copies of field documentation; 

 Copies of laboratory analytical reports; and 

 Copies of applicable permits. 

The Annual Report will be submitted to the ADEQ for its review and public records. 
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APPENDIX A - DESIGN PLANS FOR ISB CARBON SUBSTRATE 

INJECTION SYSTEM 

 

  

















This set of plans has been reviewed by the City of Phoenix 
Planning & Development Department for compliance with 
applicable City codes and ordinances and shall be kept at 
the construction site. Such review shall not prevent the City from 
requiring correction of errors in the plans where such errors are 
subsequently found to be in violation of any code, law, ordinance, 
health, safety, or other design issues.

IBC - David Goodman  602-495-0158

IMC-UPC - Larry Walsh  602-495-0261

City of Phoenix      Plan #: 1601958-LPRM      Date: 05/31/16
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1.0 LAND SURVEY 

1.1 PURPOSE 

The purpose of this Standard Operating Procedure (SOP) is to provide details, specifications, and 

requirements for establishing the horizontal and vertical position of sampling points and 

monitoring locations.   

1.2 SCOPE 

This SOP applies to all professional land-surveying activities in support of environmental 

investigation. 

1.3 METHOD 

1.3.1 General 

Land surveying services will be required to establish coordinates for sampling points and 

monitoring locations.  These locations will include monitoring wells, soil borings, surface 

water/sediment sample locations, surface soil sample locations, and reference points used for 

stream gauging.  

1.4 PROCEDURES 

To be provided by surveying subcontractor licensed in the State of Arizona. 
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2.0 FIELD ACTIVITY RECORDS 

2.1 PURPOSE 

The purpose of this Standard Operating Procedure (SOP) is to set site-wide criteria for content 

entry and form of field logbooks, and to document procedures employed in recording site 

activities photographically or using a video camera. 

2.2 SCOPE 

This SOP applies to all personnel who record information in field logbooks, or employ 

photographic or video techniques to document site activities. 

2.3 METHOD 

2.3.1 General 

An essential part of the sampling/analytical portion of any environmental project is assuring 

that proper documentation of all activities is accomplished.  The primary document used to 

record site data is the field logbook.  Tasks where analytical data or conclusions based upon 

analytical data may be used in litigation demand that accountability of the history of a sample 

be available to demonstrate that the data are a true representation of the environment.  The 

field logbook may be used as evidence in legal proceedings to defend procedures and 

techniques employed during site investigations.  Therefore, it is extremely important that 

field logbook documentation be factual, complete, accurate, and consistent. 

Likewise, when photographic or videographic techniques are used to document site activities, the 

goal of the records is a true representation of field activities that accurately portrays site 

conditions or procedures. 

2.3.2 Procedures 

2.3.2.1 Preparation 

New field logbooks will be obtained as needed from the Field Manager/Task Leader.  The 

individual using the field logbook will be responsible for its care and maintenance 

throughout the field task.   
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Field logbooks will be bound with lined, consecutively numbered pages.  All pages must be 

numbered prior to initial use of the logbook.  The following information will be recorded on 

the cover, binding, or inside the front cover of the logbook: 

 Field document control number; 

 Activity; 

 Contractor’s name; 

 Phone number; and 

 Site contact (Field Manager/Task Leader). 

2.3.2.2 Operation 

The following requirements must be followed when using a logbook: 

 The date must be recorded at the top of each page.   

 If data collection forms are specified by an activity-specific plan or procedure, 

the information need not be duplicated in the logbook.   

 All changes must be made with a single line through the deletion.  Changes 

must be initialed and dated. 

 A diagonal line must be drawn through any space left at the bottom of each 

page.   

 The bottom of each page will be signed by the author.   

 Do not remove any pages from the logbook.   

Entries into the field logbook will be preceded with the time of the observation.  The time 

should be recorded frequently and at the point of events or measurements that are critical to 

the activity being logged.   

At each station where a sample is collected or an observation made, a detailed description of 

the location is required.  If a map is not already available that shows the sample location, a 

sketch of the location is required.  The sketch or diagram should be detailed enough for other 

individuals to locate the points at future times.  A direction indicator or compass direction 

should be located on the sketch.  It is preferred that maps and sketches be oriented so that 

north is towards the top of each page. 

The specific SOPs or project-specific work plans that the work is being conducted in accordance 

with should be identified in the field logbook.   
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Events and observations that should be recorded include, but are not limited to: 

 Changes in weather that may impact field activities; 

 Deviations from procedures outlined in any governing documents.  Also 

record the reason for any noted deviation; 

 Problems, downtime, or delays; 

 Upgrade or downgrade of personal protective equipment; 

 All task members and visitors; 

 Actual and background readings of health and safety monitoring equipment; 

 Identification of equipment used, including model numbers and/or serial 

identification numbers; 

 Start and end times of sample locations; and 

 Decontamination times and methods. 

When samples are collected, the following should be recorded: 

 Sample location; 

 Sample number; 

 Sample methodology; 

 Sample description; 

 Sample collector; 

 Sample depth; 

 Sample type; 

 Sample analyses requested; 

 Sample preservation and confirmation; and 

 Quality control (QC) sample numbers and types. 

2.3.2.3 Visual Recordings 

When visual recordings (photographs or video recordings) are made, they will be 

documented in the associated field logbook.  At the start of the day, the weather conditions 

should be recorded; the weather should also be noted if site conditions change (e.g., weather 

goes from clear to overcast) throughout the day.  For each photograph, the following 

information must be recorded: 

 Location; 

 Date and time; 

 Photographer; 
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 Detailed description of subject of photograph; 

 Direction of photograph (e.g., “taken facing northwest”); 

 Identification of individuals in the photograph and their affiliation; 

 Photograph number; 

 Mechanical difficulties (if encountered) and corrective actions taken (and 

results). 

A figure, map, or sketch of the site indicating the locations where photographs were taken is 

useful, especially if before and after photographs are to be taken at different times 

(potentially by different photographers, although using the same photographer is highly 

recommended). 

For video recordings, the same information should be noted, along with the start and stop 

times on the recording.  If the camera is capable of captioning with date, time, and text 

information to the recorded image, this is recommended.  Such a captioning capability aids in 

later labeling and identifying the photographs or video recordings. 

Photographs and/or video recordings should be taken with a camera-lens system having a 

perspective similar to that afforded by the naked eye.  Telephoto or wide-angle shots are to 

be avoided unless previously approved by the client. 

Most video cameras offer the cameraperson, or an accompanying field technician, audio 

recording capability that can be used to provide a running commentary on the activities 

recorded.  This information is not a substitute for hard-copy documentation in a logbook 

(wind blowing across the microphone or technical difficulties may render the sound 

inaudible).  Commentary should be pertinent and succinct. 

2.3.2.4 Post-Operation 

At the conclusion of a task or when a logbook has been completed, it will be submitted to the 

Field Manager/Task Leader for filing in the Project File.   

Cameras will be returned to the location designated by the field task leader in the field office 

(the camera and film must be kept in a temperature and humidity controlled environment 

when not in use; camera batteries may need to be recharged overnight).  Film and developed 

photographs should be protected from unnecessary exposure to light (to avoid fading), and 

video recordings must be protected from magnetic fields.  The video cartridge must be 

labeled. 
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After the first day of work and on a regular basis thereafter, the Field Manager/Task Leader 

will perform a QC content check for compliance with this SOP.   

2.4 REFERENCES 

U.S. Environmental Protection Agency (USEPA), December 1984.  Characterization of 

Hazardous Waste Sites - A Methods Manual:  Volume II.  Available Sampling Methods.  2nd 

Edition, USEPA-600/4-84-076, pp. D1-D11. 

USEPA/NEIC, 1982.  Policies and Procedures.  330/9/78/011-R. 

USEPA/National Enforcement Investigations Center (NEIC).  User's Guide to the USEPA 

Contract Laboratory Program. 

2.5 RECORDS 

Documentation will follow all guidelines contained in this SOP. 
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3.0 STATIC WATER LEVEL AND TOTAL DEPTH MEASUREMENTS 

3.1 PURPOSE 

The purpose of this Standard Operating Procedure is to describe the equipment and methods used 

to accurately determine static water level and total depth in a groundwater monitoring well, 

pumping well, or piezometer. 

3.2 SCOPE 

This Standard Operating Procedure applies to all personnel who measure water levels and total 

depths in wells.  The procedure is applicable to the sampling of monitoring wells and must be 

performed prior to any activities, which may disturb the water level, such as purging or aquifer 

testing. 

3.3 METHOD 

3.3.1 General 

This procedure requires the use of an electronic water level device that employs a battery-

powered probe assembly attached to a cable marked in 0.01-foot increments.  When the probe 

makes contact with the water surface, a circuit is closed and energy is transmitted through the 

cable to sound an audible alarm.  This equipment will have a sensitivity adjustment switch that 

enables the operator to distinguish between actual and false readings.  The manufacturer's 

operating manual should be consulted for instructions on use of the sensitivity adjustment. 

3.3.2 Procedures 

3.3.2.1 Equipment 

 Water level indicator with an audible alarm and a cable marked in 0.01-foot 

increments.  The point on the probe that triggers the alarm corresponds to the zero 

point. 

 If free-phase product is present on the water surface, then an interface probe 

capable of distinguishing between product and water will be used.   



 

3-2 

3.3.2.2 Calibration 

The water level indicator or interface probe should be calibrated before use.  The end of a probe 

should be placed in a bucket of water to ensure that the audible alarm is in working condition and 

responds when the electrical contacts encounter water.  The marked length units on the probe 

line should be verified for accuracy by comparing to a standard steel tape measure.  If there is 

any noted discrepancy between the water level indicator and the measuring tape, the difference 

in length will be noted on the field log and identified on the water level indicator.  All 

subsequent water level measurements will be corrected as necessary.   

3.3.2.3 Static Water Level Measurement 

Before water level measurements are collected, all equipment will be thoroughly decontaminated 

as detailed in SOP-12, Equipment Decontamination Procedures.  The static water level will be 

measured each time a well is sampled.  This must be done before any fluids are withdrawn and 

before any purging or sampling equipment enters a well. 

The measurements of static water level and total depth must be taken at an established reference 

point, generally from the top of the well casing at the surveyor’s mark.  The mark should be 

permanent, such as a notch or mark on the top of the casing.  If the surveyor’s point is not 

marked at the time of water level measurement, the north side of the casing should be used and 

marked.  All equipment will be decontaminated before and after introduction of the equipment to 

the well following procedures in SOP-12, Equipment Decontamination Procedures. 

If the well is sealed with an air-tight cap, allow time for equilibration of pressures after the cap is 

removed before water level measurement.  Air-tight caps should be replaced by ventilated caps 

or a hole drilled in the well casing, where feasible, to allow the water to equilibrate to barometric 

changes. 

With the water level indicator switched on, slowly lower the probe until it contacts the water 

surface as indicated by the audible alarm.  Raise the probe out of the water until the alarm turns 

off.  Three or more measurements will be taken on three minute intervals at each well until two 

measurements agree to within +/- 0.01 feet.  Record the reading on the cable at the established 

reference point to the nearest 0.01 foot. 

3.3.2.4 Total Depth Measurement 

Slowly lower the water level indicator, with weight attached if necessary, until the cable goes 

slack.  Raise and lower the probe until the precise location of the bottom is determined.  Record 
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the reading on the cable at the established reference point to the nearest 0.01 foot.  Depending on 

the type of instrument used, the total depth measurement may need to be adjusted for the offset 

between the bottom of the probe and the water level sensor.  Some instruments have the sensor at 

the bottom of the probe so the depth reading is accurate without an adjustment.  However, the 

water indicator sensor on some probes is not located at the bottom of the probe.  To get a true 

total depth reading, the distance from the water indicator sensors to the bottom of the probe 

housing must be added to the depth reading.   

If it is not possible to measure the depth of a well in which pumping equipment is installed, then 

the as-built well construction diagram will provide the total depth. 

3.3.2.5 Interface Probe Measurement 

If there is the potential for free-phase product to be present on the surface of the water table in a 

well, then an oil-water interface probe will be used to collect water level measurements.  

Interface probes are used in the same manner as a water level indicator.  The difference is that 

the interface probes have two different audible signals to differentiate between water and oil.  If 

a layer of free-phase product is present, the probe will emit a different signal than for water.  

Most probes emit an intermittent beep when product is encountered, as opposed to a constant 

tone for water.  The alarm codes for individual probes are marked on the reel casing.  If product 

is encountered, continue to raise and lower the probe until a precise level (within 0.01 foot) is 

determined.  Record the measurement in the field log and identify it as a product measurement. 

Next, slowly lower the probe until the water interface is encountered.  Repeat the level 

measurement process and record the depth to water in the field logbook.  Care should be taken 

during the measurement process to minimize disturbance of the product layer.  
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3.4 REFERENCES 

Driscoll, F.G., 1986.  Groundwater and Wells, 2nd Edition, Johnson Division, St. Paul, MN, 

pp. 1089. 

Thornhill, J.T., 1989.  Accuracy of Depth to Ground Water Measurements, from 

U.S. Environmental Protection Agency (USEPA) Superfund Ground Water Issue, 

USEPA/540/4-89/002. 

U.S. Department of the Interior, 1981.  Groundwater Manual, A Water Resource Technical 

Publication, Water and Power Resources Services, U.S. Government Printing Office, Denver, 

CO, pp. 480. 

3.5 RECORDS 

All field notes for water level and well depth measurements will be recorded in accordance with 

SOP-2, Field Activity Records. 
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4.0 GROUNDWATER SAMPLING 

This SOP describes the specific protocols necessary for the collection of representative 

groundwater samples. Groundwater samples will typically include compounds of concern, and 

geochemical parameters. The monitoring well system for most of the WQARF sites include 

dedicated monitoring wells, as well as public and private production wells. 

4.1 SAMPLE COLLECTION PROCEDURES 

Prior to conducting field work, ensure that all meters are properly calibrated and that such 

calibration is documented in the field log. 

As each well is accessed, the condition of the outer well casing, vault, concrete pad, and general 

site conditions are to be noted in the field log. Plastic sheeting shall be placed around the well 

prior to access. Field personnel shall wear the appropriate PPE and use new, clean chemical 

resistant gloves at each measurement/sampling location. 

Wells should be monitored and sampled in order from the least contaminated to the most 

contaminated. 

4.1.1 Total Well Volume Purging 

Purge each well prior to sampling to ensure that stagnant water from within the well casing has 

been evacuated and the sample collected is representative of groundwater in the aquifer. Before 

beginning well evacuation, measure the static water level to the nearest 0.01 foot using an 

electric water level sounder. The volume of water contained in one casing volume is calculated 

from the following equation: 

V = (TD –DTW)  r
2
 (7.48) 

Where 

 V equals one evacuation volume, in gallons 

 TD is equal to the total depth of the well, in feet 

 DTW is equal to the depth to water in the well, in feet, measured prior to beginning well 

evacuation 

 r is equal to the inner casing diameter, in feet 
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 7.48 is the conversion factor from cubic feet to gallons 

Evacuate three casing volumes, periodically collecting water quality field parameters and 

continue purging until parameters have stabilized. Water quality field parameters to be measured 

include pH, temperature, turbidity, DO, ORP, and conductivity. These parameters will be 

measured after each casing volume of water has been evacuated, and will be considered to have 

stabilized if all three readings are within 10 percent of the previous reading. If the readings have 

not stabilized after three readings, additional casing volumes will be removed until the 

measurements stabilize. The meters used to measure pH, specific conductance and temperature 

will be calibrated daily. 

If a well is pumped dry during evacuation, allow the well to recover to at least 80 percent of the 

static water level before collecting a sample, if feasible. Wells that require several days or more 

to recover may be sampled before 80 percent recovery is achieved. 

4.1.2 Well Purging and Sample Collection Equipment 

This section describes the methods and types of equipment that will be used to evacuate and 

collect water quality samples from typical monitoring well systems. The type of evacuation 

system is site specific. 

4.1.2.1 Dedicated Submersible Pumps or Pneumatic Pumps 

Monitor wells may be equipped with dedicated pumps. These pumps are used to evacuate the 

wells prior to sample collection, and to collect the samples. The typical dedicated pump system 

includes a permanently installed electric or pneumatic submersible pump connected to a drop-

tube, a sampling-tee with two spigots, and an electrical power cord or air supply hose. A portable 

generator is used to provide electricity, and a control box may also be necessary, in order to 

properly start and operate the electric submersible pump. A compressor is required to operate the 

pneumatic pump. A flow meter and discharge hose are typically attached to the purge side, and 

samples are collected directly from the sampling side of the sampling tee. The evacuation and 

sampling procedure is summarized as follows: 

1. Attach the discharge hose to the sampling-tee at the well head. 

2. Attach the power cord from the pump to the generator OR attach the compressor to 

the air hose at the wellhead. 

3. Start generator or compressor and initiate pumping. 

4. Evacuate the well the required volume of water or until water chemistry stabilizes. 
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5. Collect samples from sampling-tee. 

6.  Discontinue pumping and turn off generator or compressor. 

7. Disconnect power cord from generator OR disconnect air hose from compressor. 

8. Disconnect discharge hose from sampling tee. 

9. Secure well and location. 

4.1.2.2 Portable Submersible Pumps 

Portable submersible pumps are used for evacuation and sample collection from wells that do not 

have dedicated pumps. The portable submersible pump system includes a Grundfos Redi-Flow 2 

or Redi-Flow 3 submersible pump attached to a flexible Teflon-lined discharge hose or rigid 

PVC pipe connected with stainless steel couplers, a steel cable, and an electrical power cord. A 

portable generator is used to provide electricity. A flow meter and discharge hose will be 

attached to the purge side, and samples will be collected directly from the sampling side of the 

sampling tee. The evacuation and sampling procedure is summarized as follows: 

1. Place the thoroughly decontaminated pump in the well at the desired depth by 

lowering discharge hose assembly. 

2. Attach the power cord from the pump reel to the generator. 

3. Start generator and initiate pumping. 

4. Evacuate the well as required.  

5. Collect samples from discharge hose assembly at a decreased flow rate. 

6. Discontinue pumping and turn off generator. 

7. Disconnect power cord from generator and pump reel. 

8. Remove the pump from the casing by raising the discharge hose assembly. 

9. Decontaminate (steam clean) pump and discharge hose assembly collecting and 

containerizing condensate 

10. Collect equipment blank from discharge hose (if required). 

11. Secure well and location. 

4.1.2.3 Turbine Lift Pumps 

Turbine lift pumps are currently installed at municipal and private wells, and will be used to 

evacuate and sample the wells. The well owner or their representative should accompany URS 
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personnel during the sampling process whenever practical. The evacuation and sampling 

procedure is summarized as follows: 

1. Start well pumping, and allow time to stabilize. 

2. Evacuate the well as required.  

3. Collect samples from hose bib. 

4. Secure well and location. 

4.1.2.4 Bailer 

Often times when there is insufficient water in a well to yield a complete purge volume, or water 

recovery in a well is slow, a bailer may be necessary to collect the sample. In the event the well 

is purged dry, a sample will be collected from the monitor well once sufficient water has 

recharged. For following sampling events, that well will be purged dry approximately one-week 

prior to collection of samples in order to allow a sufficient recharge period for the well. The 

evacuation and sampling procedure is summarized as follows: 

1. Tie rope to purging bailer, or use dedicated purging bailer, if present. 

2. Lower the purging bailer or dedicated bailer to the water table. 

3. Evacuate the well as required.  

4. Collect samples from the dedicated bailer, or if using a purging bailer, then collect 

samples by lowering a factory-sterilized, disposable polyethylene bailer. 

5. Slowly pour the water into the sample bottles, ensuring an even fill rate. 

6. Decontaminate purge bailer, and discard non-dedicated rope and any disposable 

bailers. 

7. Secure well and location. 

4.1.2.5 Low-Flow Sampling Protocol 

The low flow methodology is also referred to as millipurging, micropurging, or low-stress well 

sampling (U.S. EPA; July 1996). The method was developed for sampling small diameter wells 

with short saturated intervals; however, the methodology may prove useful for collecting depth-

specific water samples from wells that are not equipped. Using the low-flow purging 

methodology, the well will be purged until field parameters (e.g., pH, temperature, turbidity, DO, 

ORP, and conductivity) have stabilized.  Readings will be taken at a rate commensurate for the 

flow involved, but no sooner than every three minutes.  Low-flow purging rates on the order of 

0.1 - 1.0 L/min will be used depending on the site-specific hydrogeology. Unless otherwise 

specified in the Field Sampling Plan, the maximum allowable drawdown during low-flow 
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purging is 0.3 feet.  If the maximum allowable drawdown limit of 0.3 feet is exceeded and 

cannot be achieved, then another purge method will be followed.   

A submersible pump, such as a Grundfos Redi-Flo 2 or Bennett, is used to purge and sample the 

wells. The evacuation and sampling procedure is summarized as follows: 

1. Remove any dedicated equipment from the well. 

2. Decontaminate the down-well sampling equipment (submersible pump and water 

level indicator).  

3. Collect an equipment blank from the sampling pump and discharge tubing prior to 

placement in the monitor well, in order to verify the efficacy of the decontamination 

process. 

4. Lower the pump and hose assembly into the well in a manner that minimizes agitation 

of the water column and sediments in the well and adjacent formation. 

5. Position the pump intake at the desired sampling depth. 

6. Begin purging at a rate no greater than 0.1 gallons per minute (gpm), and ideally 

purged and sampled at an approximate rate of 100 milliliter per minute (~ 0.03 gpm). 

Record purging rate.  

7. Collect and record periodic water level measurements to ensure that the purge rate is 

sufficiently low to limit the total water level draw down to less than 5 % of the total 

saturated interval. 

8. Collect periodic measurements of geochemical parameters including temperature, pH, 

electrical conductivity, and redox potential and record in the field sampling log at 

three to five minute intervals.  

9. Low-flow purging is complete only when all required field parameters have stabilized 

(e.g., temperature, pH, turbidity, conductivity, DO, and ORP).  Stabilization is 

achieved when three consecutive readings show temperature is within + one degree 

Celsius, pH values are within + 0.1 pH unit, conductivity is within + 5%, DO is 

within + 10%, ORP is within + 10 millivolts (mV), and turbidity is less than or equal 

to 15 NTUs or within + 10% if other conditions of low-flow purging have been met 

for non-background wells.  Background wells must be 10 NTUs or less before sample 

collection unless a written variance (on a well-specific basis) is acquired.  The Site 

Manager/Field Task Leader has the responsibility of determining if redevelopment of 

any monitoring well is necessary and appropriate.  
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10. Disconnect the hose from the inline measurement device, and slowly fill sample 

containers directly from the hose end.  

11. Remove the sampling equipment from the well.  

12. Decontaminate sampling and monitoring equipment. 

13. Repeat steps 5 through 12 for each sampling interval.  

14. Complete final decontamination process, and secure all sampling and monitoring 

equipment. 

15. Secure well and location. 

4.1.2.6 Sampling using Multi-Port Sampling Systems 

The three dimensional nature of groundwater contamination at many WQARF sites has made the 

use of groundwater sampling systems capable of collecting samples at multiple depth intervals. 

FLUTe®, Barcad®, and Westbay® are all proprietary groundwater sampling systems capable of 

collecting discrete sample from different depth intervals within an aquifer or in different 

aquifers. Typically these systems operate by using an inert gas (typically nitrogen) to displace a 

volume of water, which in turn forces a column of water to the surface. 

Advantages of these systems include a reduction in the amount of water purged from the well, 

and highly representative samples of the aquifer in the immediate vicinity of the inlet portal. 

Disadvantages for these systems are cost, and the fact that they can only collect water from a 

very limited part of the aquifer, which may not provide data representative of the overall aquifer 

at that location. The intricacies of each of these systems are too great to provide detail in this 

SOP, and the user should refer to equipment specific procedures prior to using any of these 

systems. However, the general process for the evacuation and sampling procedure using these 

systems is summarized as follows: 

1. Attach the manifold/gas supply to the intake portal. 

2. Attach the regulator to the (nitrogen) gas tank, and the hose which connects the 

regulator and the manifold or intake portal. 

3. Adjust the regulator according to the manufacturer’s recommendations for the 

sampling system and the depth of the intake portal. 

4. Initiate the fill cycle by opening the regulator at the appropriate pressure.  

5. Continue pumping until sufficient fill cycles have been completed to evacuate the 

sample interval.  
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6. Collect samples from discharge tube. 

7. Shut off flow of gas at the manifold, and at the regulator. 

8. Allow the pressure in the lines to bleed off, as required. 

9. Disconnect all hoses and tubing. 

10. Secure well and location. 

4.1.2.7 PDB Sampler Methodology 

A PDB sampler is made of low-density polyethylene (LDPE) lay-flat tubing that is closed at both 

ends.  Tubes can be 18 to 24 inches long and from 1 to 1.5 inches in diameter.  Prior to 

deployment, the tube is filled with laboratory grade deionized water (unless filled by the 

laboratory).  Most VOCs diffuse readily from the groundwater into the PDB.  After a sufficient 

period of time has passed to allow the contaminant concentrations in the bag to come into 

equilibrium with the contaminant concentrations in groundwater (a three-week deployment is 

recommended), the PDB is removed and the water is analyzed for contaminants using standard 

procedures.  The desired depth that a PDB is to be suspended in a monitoring well (or the depths 

of multiple tubes that may be deployed for one well) will be specified in the project-specific 

work plan.  The deployment line and PDBs must not contact non-aqueous phase liquid (NAPL) 

during deployment or retrieval, which could lead to carry-over of contamination and degradation 

of the polyethylene membrane.   

4.1.2.7.1 PDB Sampler Deployment  

The following procedures will be performed at each well during PDB sampler deployment: 

 

 The condition of the well completion (outer well casing, concrete well pad, 

protective posts, well label) and any unusual conditions of the area around the 

well will be noted on the monitor well purging form (Attachment 1).  The well 

may also be photographed.  Any deficiencies encountered will be reported to 

the Site Manager on the same working day. 

 Set up and establish the exclusion zone around the work area, using traffic 

cones and caution tape where necessary. 

 Don PPE as specified in the HASP. 
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 If elevated VOCs are expected based upon historical analytical results, open 

the well cap and immediately check for VOC vapors in the well casing.  

Record this reading on the Monitoring Well Purging Form (Attachment 1). 

 Note if the reference point (measuring point) on the well is present.  This is 

usually an indelible mark or V-notch cut in the top of the well casing.  If this 

point is missing, make one on the north side of the well casing. 

 The depth of the static water level will be measured with a water level 

indicator (to the nearest 0.01 foot) in accordance with SOP-3, Static Water 

Level and Total Depth Measurement.  If a high concentration of organic 

vapors are detected in the well, an oil/water interface probe will be used to 

determine the presence of an immiscible phase (LNAPL or DNAPL). 

 The total depth of well will be measured from the same measuring point on 

the casing with a water level indicator and recorded.  It is critical that the 

distance between the water sensor (zero point) and the end of the water level 

indicator probe be measured independently and added to each total depth 

measurement. 

 If the PDB tube in not already filled by the laboratory, fill the PDB tube with 

laboratory grade deionized water. 

 Attach the PDB samplers to the customized PDB harness, which has been pre-

set for project-specific work plan specifications.  Slowly lower the weighted 

harness into the well with the PDB samplers attached.  Suspend the PDB 

harness at the desired depth interval by attaching the retaining disk that will sit 

on the top of the well casing opening.   

 Close and lock the outer well casing. 

 Leave the PDB samplers deployed in the monitoring well for a sufficient 

period of time to allow the contaminant concentrations in the bag to come into 

equilibrium with the contaminant concentrations in groundwater (a three-week 

deployment is recommended). 

 To collect the PDB sample follow the steps identified in Section 4.1.2.7.2. 
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4.1.2.7.2 PDB Sample Collection 

PDBs will be used when the groundwater samples are analyzed for VOCs only.  After the PDBs 

have been suspended in the well for the time prescribed in the Field Sampling Plan, the PDB 

sample will be collected using the following steps: 

 The condition of the well completion (outer well casing, concrete well pad, 

protective posts, well label) and any unusual conditions of the area around the 

well will be noted on the monitor well purging form (Attachment 1).  The well 

may also be photographed.  Any deficiencies encountered will be reported to 

the Site Manager on the same working day. 

 Set up and establish the exclusion zone around the work area, using traffic 

cones and caution tape where necessary. 

 Don PPE as specified in the HASP. 

 If elevated VOCs are expected based upon historical analytical results, open 

the outer well casing and immediately check for VOC vapors in the well 

casing (the disk suspending the PDB tube will have to be lifted slightly).  

Record this reading on the Monitoring Well Purging Form (Attachment 1). 

 Identification labels for sample bottles will be filled out and attached to 

sample bottles for each well prior to collecting samples. 

 Retrieve the PDB tube by pulling the PDB harness out of the well. 

 Open the PDB tube bag (either by uncapping or cutting a small hole in the 

corner of the bag).   

 Slowly pour the contents of the sampler into the sample containers.  VOC 

sample vials should be completely filled so the water forms a convex 

meniscus at the top, then capped so that no air space exists in the vial.  Turn 

the vial over and tap it to check for bubbles in the vial.  If air bubbles are 

observed in the sample vial, discard the vial and collect another sample. 

 After the samples have been collected, they should immediately be placed in 

an ice-filled cooler until relinquished to the on-site laboratory or shipped to 

the appropriate laboratory for analysis.  Sample bottles may become warm in 

the field when left in the sun or in a field vehicle; therefore, an effort will be 

made to ensure that sample containers are kept on ice to prevent warming of 

the bottles to prevent a loss of volatiles. 
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 Replace and lock the well cap.  

4.1.3 Sample Collection 

Samples will be collected using methods to minimize potential volatilization. To accomplish this, 

the discharge tube of the sampling device will be inserted near the bottom of the container and 

withdrawn gradually as the container is filled. For VOC samples, the discharge rate will be 

maintained at a sufficiently low rate so as to not introduce air bubbles into the sample container. 

The sample container will be filled to slightly overflowing, forming a convex meniscus at the 

mouth of the container. A drop of water is then placed inside of the cap, and the cap placed upon 

the convex meniscus and screwed on tightly to seal the container. To check that the sample is air-

free, the container will be inverted and gently tapped. The absence of entrapped air indicates a 

successful seal. If air bubbles are encountered in the container, the sample and container will be 

discarded and the water sample will be re-collected. 

4.2 FIELD QUALITY ASSURANCE/QUALITY CONTROL PROCEDURES 

Additional quality assurance samples will also be collected during each sampling event. The 

quality assurance samples collected will by project specific according to the Field Sampling 

Plan, but may include the following. 

 field blanks 

 trip blanks 

 duplicate/split samples 

 equipment blank 

4.3 REFERENCES 

ADEQ, 2000; Arizona Department of Environmental Quality Superfund Program Section 

Quality Assurance Program Plan, Arizona Department of Environmental Quality SPS, 

May 22, 2000. 

ADEQ, 2002; Release Reporting & Corrective Action Guidance, Arizona Department of 

Environmental Quality UST Program, August, 2002. 

ASTM Standard Designation D 5903-96; Guide for Planning and Preparing for a Groundwater 

Sampling Event. 
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ASTM Standard Designation D 4448-85a (1992); Guide for Sampling Groundwater Monitoring 

Wells. 

U.S. EPA, 1996. Low-Flow (Minimal Drawdown) Ground-Water Sampling Procedures, Robert 

W. Puls, and Michael J. Barcelona, EPA/540/S-95/504; United States Environmental 

Protection Agency, April 996. 



 

5-1 

5.0 WATER QUALITY MEASUREMENTS USING A MULTIPLE 

PARAMETER QUALITY METER 

5.1 PURPOSE 

The purpose of this Standard Operating Procedure (SOP) is to establish guidelines for the use of 

a multiple parameter water quality meter such as the Horiba or U-22 or equivalent.  Multiple 

parameter meters measuring water quality parameters including pH, temperature, salinity, 

turbidity, dissolved oxygen (DO), oxidation reduction potential (ORP), and specific conductance 

(conductivity) in water during well purging, well development, and surface water sampling for 

chemical analysis. 

5.2 SCOPE 

This SOP applies to all personnel who measure water quality parameters using a multiple 

parameter water quality meter. 

5.3 METHOD 

5.3.1 General 

Water quality parameters such as pH, temperature, turbidity, DO, conductivity, ORP, and salinity 

are collected to determine conditions in surface or groundwater at a given location.  A series of 

such determinations can be used to evaluate a variety of situations, from the performance of a 

groundwater treatment system to the spread of contaminant plume in groundwater.  A multiple 

parameter water quality meter measures each of these parameters digitally.  The pH is a primary 

parameter measured in the field to determine hydrogen-ion activity.  It is measured using a glass 

electrode in combination with a reference potential.  Temperature is measured because many 

water quality parameters vary with temperature.  The solubility of oxygen is temperature 

dependent, as are all electrochemically determined water quality parameters (pH, conductivity). 

Turbidity serves as a measure of suspended solids in a water sample.  Since these suspended 

solids might result in elevated apparent concentrations of some contaminants (especially metals) 

to above levels of concern, the measurement of turbidity is a critical determination before 

collection of groundwater samples.  Turbidity above acceptable levels will typically result in 

additional efforts to reduce the turbidity of the well water before collecting samples, since 

samples will be collected unfiltered unless otherwise approved.   
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DO is an indicator of the oxygen-consuming and oxygen-providing process taking place.  It is an 

indicator of the biochemical processes occurring in the water and is related to the ORP.  The 

most common membrane electrode (ME) meters for determining the DO in water are dependent 

upon electrochemical reactions.  Under steady-state conditions, the current or potential can be 

correlated with DO concentration.  Interfacial dynamics at the ME/sample interface are a factor 

in probe response and a significant degree of interfacial turbulence is necessary to avoid a 

“stagnant layer” at the interface and resulting biased determinations.  For acceptable precision to 

be obtained, flow over the DO membrane should be constant, as in the case of a flow-through 

cell used for groundwater sampling or a flowing stream for stream sampling.   

Specific conductance is the ability of a volume of a solution to conduct an electrical current as 

compared to the same volume of pure water.  Chemically pure water has a very low electrical 

conductance, indicating that it is a good insulator.  However, minute amounts of dissolved 

mineral matter (total dissolved solids, [TDS]) in water increase the electrical conductance of 

water.  In dilute solutions, the specific conductance varies almost directly with the TDS content 

of the samples.  Salinity of the sample is computed from conductivity data.   

5.3.2 Procedures 

5.3.2.1 Field Determinations Using a Multiple Parameter Water Quality Meter 

5.3.2.1.1 Equipment 

Equipment that will be used to collect water quality measurements using a multiple parameter 

water quality meter includes, but is not limited to, the following items: 

 Multiple parameter water quality meter with power supply; 

 Calibration solutions, as specified by the manufacturer; 

 Calibration log form and field logbook for recording calibration; 

 Clean sample containers (glass, plastic); 

 Distilled or deionized water in wash bottle; and 

 Operating manual for the multiple parameter water quality meter. 

5.3.2.1.2 Calibration 

The multiple parameter water quality meter may be calibrated in the field by using calibration 

solutions supplied by a commercial laboratory supply house.  The specific calibration procedures 

in the owner’s manual for the multiple parameter water quality meter should be followed.  

Generally, the calibration procedure involves measuring the value of a specific parameter in a 
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standard calibration solution of a known value.  The meter is typically calibrated to read the 

known value to within the acceptance criteria.  The instrument should be calibrated prior to each 

workday of use.  The initial instrument response and the final (calibrated) response will be 

recorded on the calibration log, along with the date and time of calibration.  Calibration will be 

performed in accordance with the manufacturers’ instructions. 

5.3.2.1.3 Taking Measurements 

After the unit is calibrated, it is ready for use.  To take measurements, turn the unit on and gently 

place the probe in the water sample.  Typically, a select button can be pressed to toggle between 

the different parameters, if they are not all displayed on screen simultaneously. 

Care should be exercised when handling the probes.  The multiple parameter water quality meter 

should be lowered gently into the sample.  The water quality meter should be allowed to stabilize 

for at least several seconds before collecting water quality parameter data.  When conducting 

groundwater sampling, a flow-through cell should be used whenever possible to minimize wear 

and tear on the probes, eliminate the need for stabilization (since the electrode is constantly 

immersed in groundwater flowing over the probes), and improve the consistency of the readings.  

Multiple determinations as an indication of field precision should be conducted more frequently 

than every tenth reading if precision problems are apparent. 

5.3.2.1.4 Storage 

After using the water quality meter, thoroughly wash all probes with analyte free water.  The 

turbidity sensor tube should be periodically washed out with a test tube brush and analyte free 

water, or according to the manufacturer’s instructions.  The conductivity guard should be 

periodically removed to brush away any dirt from the sensor unit.  If storing the unit for a week 

or less, fill the calibration cup with tap water (not distilled or deionized water, which can damage 

the probes) and fit the cap over it.  For long-term storage, follow the manufacturer’s instructions.   

5.3.2.1.5 Additional Considerations 

Operators of field equipment should refer to the manufacturer’s instructions for step-by-step 

calibration and usage guidelines.  Additional considerations of a general nature include: 

 The water quality meter must be checked for mechanical and electrical failures, 

weak batteries, and cracked or fouled electrodes before field activities.   

 Perform calibration using the appropriate solutions as described in the 

manufacturer’s instructions.   
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 Clean and rinse probes thoroughly using distilled or deionized water in a wash 

bottle between all samples and at the end of the day.  Each time the electrodes are 

cleaned, they should be examined for damage.   

 Some electrodes (e.g., pH and DO electrodes) must NOT be allowed to dry 

completely, as this may permanently alter the physical or electrochemical 

properties of the electrode surface. 

 Note that oily samples are likely to result in fouling of the electrodes and more 

aggressive cleaning procedures (such as mild acid washing) will be required, as 

described in the manufacturer’s instruction manual.  After such cleaning, a 

calibration check must be performed; typically such cleaning will necessitate 

recalibration.   

5.4 REFERENCES 

American Society for Testing and Materials (ASTM).  Tests for Dissolved Oxygen in Water.  

Annual Book of ASTM Standards; Part 31, “Water,” Standard D888-92 (A).  Philadelphia, PA. 

Instruction Manual, Horiba U-10 Water Quality Checker, Horiba Instruments, Inc. 

U.S. Environmental Protection Agency (USEPA), 1991.  Environmental Branch Standard 

Operating Procedures and Quality Assurance Manual.  EPA Region IV, Athens, GA. 

USEPA, 1983.  Methods for Chemical Analyses of Water and Wastes.  Environmental 

Monitoring and Support Laboratory, Cincinnati, OH. 

5.5 RECORDS 

All field notes will be recorded in accordance with SOP-2, Field Activity Records. 

5.6 ATTACHMENTS 

Not applicable. 
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6.0 WATER SAMPLING FROM GROUNDWATER TREATMENT 

SYSTEMS (3.4.4) 

This SOP describes the specific protocols necessary for the collection of representative water 

samples from groundwater treatment systems. The objectives of water sampling from 

groundwater treatment systems are to: 

 Estimate contaminant mass removal from the subsurface by the treatment system; 

 Evaluate contaminant removal efficiency of the treatment system; and 

 Estimate system life (e.g., granular activated carbon usage rate) 

6.1 PROCEDURE SUMMARY 

Sampling requirements for groundwater treatment systems will vary based on remediation 

system design and operating setup. Refer to the site-specific Operations and Maintenance 

Manual and Monitoring Plan to determine sampling frequency, sample collection points, and 

required analyses. Typically, water sampling from groundwater treatment systems requires 

influent and effluent sampling, and may include sampling at intermediate points (e.g., between 

granular activated carbon vessels, or between primary and secondary treatment technologies). 

6.2 EQUIPMENT AND MATERIALS REQUIRED FOR PROCEDURE 

The following equipment should be used during sample collection activities: 

 Appropriate air monitoring equipment (as per project specific health and safety plan or 

HASP) 

 Appropriate personnel protective equipment (PPE) as per HASP 

 Decontamination equipment 

 Treatment system keys and/or well keys 

 Miscellaneous tools 

 Containers for purge water 

 Bailer (type specified in the project specific Field Sampling Plan) 

 Clean nylon twine or string 
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 Water quality meter (capable of measuring pH, temperature, conductivity, and turbidity, 

if specified by the site-specific Field Sampling Plan) 

 Polyethylene or glass container to measure field parameters, if required by the site-

specific Field Sampling Plan. 

 Photoionization detector for air monitoring 

 Paper towels 

 Waterproof and permanent markers or pens 

 Coolers and ice 

 Ziploc or similar plastic bags 

 Packing material for sample containers 

 Field logbook, field sheets, chain-of-custody sheets, sample collection log, air monitoring 

log, HASP 

 System O&M Manual 

 Laboratory supplied sample containers, preservatives, and caps 

6.3 SAMPLE COLLECTION PROCEDURES 

6.3.1 Grab Sampling from Pressurized Lines Via Sampling Ports 

Samples will be collected in triplicate from each sample location and placed in sample containers 

with preservation appropriate to the requested analytical method. The sampler should wear 

chemical resistant gloves to obtain the sample. New gloves are to be used at each sample 

location. Samples will be collected from each designated sample collection point as follows: 

 Evaluate whether the system is operating prior to sample collection. If the system 

operates intermittently, ensure that the system has operated for a period of time long 

enough to purge the system piping. 

 Open the valve to the sampling port and allow the water stream to drain through the 

sampling port into a bucket or container to flush dust or grit from the sampling port. 

 Use the valve on the sampling port to reduce the flow rate from the sampling port to 

prevent aeration of the water stream and/or volatilization of contaminants from the water 

stream. 
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 Place the laboratory-supplied sample container beneath the sampling port and into the 

water stream and fill the sample container. If the sample is to be submitted for VOC 

analysis, fill the 40 ml VOA until an inverted meniscus is observed at the top of the vial. 

Carefully seal the vial with a Teflon-lined silicone cap, and check for air bubbles by 

inverting the vial. If a bubble larger than 1 millimeter is observed, the sample and vial 

will be discarded, and a new sample will be collected using a new vial. 

 Once the sample has been collected, close the valve on the sampling port. 

6.3.2 Flow or Time Proportional Sampling 

In some cases, flow or time proportional sampling may be required if the treatment system 

discharges to a POTW and discharge requires an industrial discharge permit. Refer to the 

requirements of the permit to determine allowable procedures for collection of the proportional 

sample. 

6.3.3 Sampling from Holding Tanks or Bodies of Water 

In some cases, sampling must be conducted at discharge points such as a holding tank or body of 

water. The field sampler should wear chemical resistant gloves to collect the sample. New gloves 

should be worn at each sample location. Samples will be collected from the designated discharge 

point as follows: 

 Triple rinse the capped sample container with the water being collected. 

 Remove the cap and submerge the sample container below the water surface. 

 Allow the container to fill completely. 

 Remove the submerged sample container. 

 Add preservative to the sample container, if required. Place the cap on the container and 

tighten. Invert VOA containers to check for bubbles. If a bubble larger than 1 millimeter 

is observed, the sample and vial will be discarded, and a new sample will be collected 

using a new vial. 

 Decontaminate the capped container as required. 

 Label the sample with the site name, sampling location, date, and time. 

 Place the capped container within a Ziploc or similar bag. 

 Store samples on ice, if required. 
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6.4 FIELD QUALITY ASSURANCE/QUALITY CONTROL PROCEDURES 

Additional quality assurance samples will also be collected during each sampling event. The 

quality assurance samples collected will by project specific according to the Field Sampling 

Plan, but may include the following. 

 field blanks 

 trip blanks 

 duplicate/split samples 

 equipment blank 

6.5 REFERENCES 

ADEQ, 2000; Arizona Department of Environmental Quality Superfund Program Section 

Quality Assurance Program Plan, Arizona Department of Environmental Quality SPS, 

May 22, 2000. 
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7.0 HYDRO-PUNCH GROUNDWATER SAMPLING (3.4.8) 

This SOP discusses the procedures used to obtain Hydro-Punch groundwater samples. 

7.1 PROCEDURE SUMMARY 

Groundwater samples will be collected during the drilling program in order to obtain a vertical 

profile of the contaminants of concern in groundwater. Samples will be collected using 

Hydropunch II (hydropunch) technology described below. Hydropunch technology enables 

groundwater samples to be collected from discrete intervals while minimizing the downward 

transport of contaminants from one horizon to another. 

7.2 SAMPLE COLLECTION PROCEDURES 

7.2.1 Drilling 

All downhole drilling equipment will be steam-cleaned prior to arrival at the Site. Thereafter, all 

downhole equipment will be steam-cleaned prior to mobilizing onto each well location. Each site 

will be prepared by placing heavy plastic sheets beneath the drilling rig to protect the ground 

surface from oil and hydraulic fluid. 

The boring will be advanced to a depth above the zone of interest to allow collection of a sample 

from an undisturbed area. 

7.2.2 Sample Collection 

Groundwater samples will be collected using the hydropunch sampling system at depths 

specified in the project specific sampling plan. When the drill bit reaches the depth just above the 

sampling depth, the driller will lower the hydropunch sampler on water-tight center rods. 

Hydropunch samples may be obtained either with the hydrocarbon sampling mode or the water 

sampling mode.  

The hydropunch sampler will be advanced by the direct push method where possible. Where it 

cannot be hydraulically pushed by the drilling rig, the hydropunch sampler will be driven by the 

drilling rig’s slide hammer. The hydropunch sampler will be driven a minimum of 12 inches and 

no greater than 3 feet at each sampling interval. The hydropunch sampler then will be retracted 

no more than 6 inches less than the distance pushed to assist in preventing the sample from being 

compromised by water from upper intervals already inside the drill pipe. Retraction of the 

hydropunch sampler will allow groundwater to enter the center rods through a 0.010-inch slotted 
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screen attached to the hydropunch cone. The field geologist will record the inches driven and 

inches retracted for each hydropunch sample collected.  

7.2.2.1 Hydrocarbon Sampling Mode 

The hydrocarbon sampling mode will be used when: 

 A sample must be collected across the water table interface of an unconfined aquifer; 

 A large volume of sample must be collected; or 

 The presence of light non-aqueous phase liquid (LNAPL) is suspected. 

A small-diameter clean disposable or decontaminated re-usable bailer will be lowered through 

the casing and body of the Hydropunch II and into the exposed screen to retrieve water samples 

from the driven hydropunch device. Groundwater samples will be transferred from the bailer to 

the appropriate sample containers. With the exception of samples collected for volatile organic 

compound analysis, in cases where splits or duplicates are necessary, the groundwater samples 

will be transferred from the bailer to a decontaminated 5-gallon Nalgene batch vessel. The 

appropriate sample containers will then be filled from the batch vessel. Duplicate samples will be 

collected by filling twice the number of containers. 

Conductivity, pH, and temperature parameters will be measured using a separate aliquot taken 

from one of the hydropunch bailers. Operation, maintenance, and calibration of field water 

quality instruments will follow specifications and procedures established by the manufacturer. 

Samples for analysis of VOCs will be collected using methods to minimize potential 

volatilization. This will be accomplished by filling a 40-milliliter (mL) volatile organic analysis 

vial directly from the bailer (or from the Hydropunch device for the water sampling mode) at a 

rate of approximately 100 mL/minute, until an inverted meniscus is observed at the top of the 

vial. The vial will be carefully sealed with a Teflon-lined silicone cap, then inverted and rapped 

firmly on the palm of the hand to check for bubbles. If a bubble larger than 1 millimeter is 

observed, the sample and vial will be discarded, and another sample will be collected using a 

new vial. Samples will be submitted to the laboratory under standard Chain-of-Custody 

procedures. 
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7.2.2.2 Water Sampling Mode 

The water sampling mode will be used when: 

 water samples are to be obtained at a minimum of five feet below the surface of the 

water; or 

 a small volume (500 ml to 1,200 ml) of sample is adequate. 

The water sampling mode involves directly extracting the water-filled hydropunch device 

without an intermediate transfer device as described below : 

 Upper and lower check valves and the attached filter screen are placed into the tool body 

in accordance with manufacturer’s instructions. The disposable drive cone will be placed 

into the drive shoe ensuring a seal is made by the O-Ring. The sleeve is placed over the 

juncture of the drive cone and drive shoe. 

 Push or drive the unit to the desired depth and pull back approximately two (2) feet.  

 Ground water will flow into the intake screen past the lower check valve, into the sample 

chamber and finally out the top check valve. 

 When full, the tool is pulled to the surface, the hydrostatic head within the tool will close 

the two check valves. 

 At the surface the Hydropunch-II device is inverted and the sample will be decanted 

through a discharge valve and tubing into the sample containers. 

7.3 FIELD QUALITY ASSURANCE/QUALITY CONTROL PROCEDURES 

Additional quality assurance samples will also be collected during each sampling event. The 

quality assurance samples collected will by project specific according to the Field Sampling 

Plan, but may include the following. 

 field blanks 

 trip blanks 

 duplicate/split samples 

 equipment blank 
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7.4 REFERENCES 

New Jersey Department of Environmental Protection, Site Remediation Program web page, 

http://www.state.nj.us/dep/srp/regs/agws/agws_06.htm 
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8.0 COLLECTION OF SOIL SAMPLES FOR VOLATILE ORGANIC 

COMPOUNDS (3.4.1) 

This SOP describes the specific protocols necessary for the collection of representative soil data 

for volatile organic compounds (VOCs). Soil samples collected for the submittal of VOCs are 

often collected during the installation of borings or monitor wells, or during other soil 

investigations. Because VOCs, by definition, will volatilize, special care should be taken during 

the sample collection and preservation process. Handling of the soil sample should only be done 

as necessary, and only while wearing a clean pair of nitrile or latex gloves to minimize the 

potential for cross-contamination of the soil sample. In Arizona, soil sampling requirements are 

promulgated under Arizona Revised Statutes (A.R.S.) §49-104 (A). 

8.1 PROCEDURE SUMMARY 

The EPA Office of Solid Waste promulgated Method 5035, Closed-System Purge-and-Trap 

Extraction for Volatile Organics in Soil and Waste Samples (Attachment 1), in June 1997 in 

SW-846, Update III. The Arizona Department of Health Services (ADHS) Office of Laboratory 

Licensure, Certification and Training adopted Method 5035 in May 1998 and Method 5035 

became enforceable on March 1, 1999 in Arizona. 

When utilizing the field preservation option of the 5035 Method, samples must be preserved 

immediately after collection with minimal handling to be considered reliable compliance 

samples. Samples maybe collected and held on ice at 4°C (±2°C) for a maximum of 2 hours 

before preserving or analyzing the sample. This option of holding samples on ice for up to 2 

hours is accepted, but not encouraged, due to the known volatile loss over time. Samples 

collected and preserved or analyzed after 2 hours will be considered bulk samples and not 

suitable for compliance purposes. 

The collection and storage of soils for VOC analysis using current US EPA methodology has 

changed since the promulgation of SW846 Method 5035. The EPA has approved of three 

methods for collecting VOC samples from soil: Methanol Extraction, EnCoresampler, and 

Acid-preservation. 

URS will typically utilize the methanol preservation method, because of its relative ease. URS 

will occasionally use the EnCore


 Sampler as an alternative to the methanol extraction method. 

This is particularly more appealing if there are no facilities for maintaining the methanol at a 
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controlled temperature, or when the sample or containers require shipment by air, or across state 

or international borders. 

8.1.1 Methanol Preservation.  

 Requires coring and weighing 5 gram samples and placing in 40 mL vials preserved with 

methanol. VOC losses are prevented by both retarding volatilization and preventing 

biodegradation. However, this method involves use of a hazardous substance and 

weighing samples in the field. VOC detection limits are elevated 25 to 50 fold. Unused 

methanol and samples must be disposed of as hazardous waste.  

8.1.2 EnCore Sampler Preservation.  

 Collect EnCore Samplers and a dry weight for each sample point. Ship to lab within 48 

hours of collection.  

8.1.3  Acid Preservation.  

 Requires coring and weighing 5 gram samples and placing in 40 mL vials preserved with 

an acid solution (formed from sodium bisulfate). While this method overcomes the 

methanol objections and eliminates sub-sampling in the lab, different limitations are 

presented:  

 Acid may be insufficient for preserving soils with high buffering capacity.  

 Alkaline soils may react vigorously with the acid and the vials may explode.  

 Acid may salt in or salt out contaminants, depending on organic carbon content.  

 A high level analysis may be needed in addition to the low level analysis.  

8.2 EQUIPMENT AND MATERIALS REQUIRED FOR PROCEDURE 

The following equipment should be used during sample collection activities: 

 Appropriate air monitoring equipment (as per project specific health and safety plan or 

HASP) 

 Appropriate personnel protective equipment (PPE) as per HASP 

 Decontamination equipment 
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 Paper towels 

 Waterproof and permanent markers or pens 

 Coolers and ice 

 Zip-loc or similar plastic bags 

 Packing material for sample containers 

 Field logbook, field sheets, chain-of-custody sheets, sample collection log, air monitoring 

log, HASP 

 Contaminant-free magnetic stirring rods (if required by lab) 

 Sample containers with preservation reagents (methanol or sodium bisulfate) 

 Calibrated balance (balance must be calibrated once per day) 

 Syringes or EnCore samplers 

 Cutting implement 

8.3 SAMPLE COLLECTION PROCEDURES 

8.3.1 Soil Cores and Bulk Soil Samples  

Sample collection vessels will vary depending upon the sample collection apparatus. Typically, 

URS will collect soil samples for VOC analysis using SimulProbe, Geoprobe or California split-

spoon samplers or via a continuous coring process. The sample collection apparatus is 

immediately opened after retrieval of the sampling device. Once the device is open, the soil is 

prepared for sub-sampling according to the following methods.  

QA/QC sampling requirements for both these methods include the collection of a minimum of 

one triplicate sample for each day. Particular attention should also be paid to ensure other 

QA/QC requirements are met, which will typically include the collection of QA/QC samples at a 

frequency of 5% (minimum) to 10% of the primary samples. 
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8.3.2 Easy Draw® Syringe/Methanol Extraction 

Sample collection procedures are as follows: 

 Wear chemical resistant gloves during all handling of the pre-

weighed vials 

 Weigh the vial with the methanol preservative to the nearest 

0.1 gram. If the weight varies by more than 0.2 gram from the 

original weight recorded on the vial by the laboratory – 

discard the vial. 

 Tare the vial that contains the preservative. 

 Collect a 25 or 5 gram sub-sample of the soil core 

o An EasyDraw Syringe® will be inserted into the 

Powerstop® Handle which is calibrated to accept 

either 5 or 10 grams (approximately, actual weight 

will be calculated in the laboratory) of soil. 

o The end cap is then removed from the syringe and the 

syringe inserted into the soil sub-sample until the 

syringe has forced the plunger to the stopping point. 

o The syringe is then removed from the handle and 

inserted into the tared 40-milliliter (ml) vial containing 

methanol, and the sample is then ejected into the vial 

by pushing the plunger. 

 The 40-ml vial will then be immediately capped, and labeled, 

placed in a Ziploc bag and then placed into an iced cooler to await delivery to the 

laboratory for analysis of VOCs by EPA Method 8260. Use 

the paper towel to remove any soil off the vial threads prior to 

capping. 

 Weight the vial with the soil sample to the nearest 0.1 gram 

and record on the sample label. 

 Fill the dry weight sampling container and label. 

Inserting the syringe into soil 

 

 Forcing Sample into Syringe 

 

 

Extruding Sample into Vial  
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En Core Sampler
 

 

 

 

T-Handle 

 

 

 

8.3.3 EnCore Sampler 

A sub-sample of the soil core or bulk sample will be 

collected immediately using an EnCore Sampling kit. 

VOC samples will be collected in the following manner: 

 Open foil pouch containing the EnCore sampler. 

 Hold coring body and push plunger rod down until small 

o-ring rests against tabs. This will assure that plunger 

moves freely. 

 Depress locking lever on EnCore T-Handle. Place 

coring body, plunger end first, into open end of 

T-Handle, aligning the (2) slots on the coring body with 

the (2) locking pins in the T-Handle. Twist coring body 

clockwise to lock pins in slots. Check to ensure Sampler 

is locked in place. Sampler is ready for use. 

 Turn T-Handle with T-up and coring body down. This 

positions plunger bottom flush with bottom of coring 

body (ensure that plunger bottom is in position). Using 

T-Handle, push Sampler into soil until coring body is 

completely full. When full, small o-ring will be centered 

in T-Handle viewing hole. Remove Sampler from soil. 

Wipe excess soil from coring body exterior. 

 Cap coring body while it is still on T-handle. Push cap 

over flat area of ridge. Push and twist cap to lock arm 

in place. Cap must be seated to seal sampler (see 

diagram below). 

 Remove the capped Sampler by depressing locking lever 

on T-Handle while twisting and pulling Sampler from 

T-Handle. 

 Lock plunger by rotating extended plunger rod fully counter-clockwise until wings rest 

firmly against tabs (see plunger diagram at right). 

 Attach completed label (from En Core Sampler bag) to cap on coring body. 

 Return full En Core Sampler to zipper bag. Seal bag and put on ice. 
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8.3.4 Bulk Samples 

The rationale for collection of bulk samples must be clearly documented and approved by the 

appropriate program in a work or sampling plan or other written communication with ADEQ. If 

samples are not preserved in the field or sub-sampled in EnCore


 Samplers, the reasons for not 

preserving must be clearly documented and approved by the relevant program. Significant 

volatile loss occurs when samples are collected in glass jars and transported to a laboratory for 

analysis. Therefore, glass jars with Teflon™-lined lids containing no preservative ARE NOT 

ACCEPTABLE for the collection of soil for VOC analysis, unless otherwise specified in this 

policy (Program Specific Requirements) or prior approval has been received from the 

appropriate program. Bulk sampling methods are typically only used for profiling purposes. 

Composite soil samples are not acceptable for investigation or remediation confirmation. 

However, these samples are acceptable for stockpiled soil. 

         Capping the Sampler 

 

     

     Correct           Incorrect 

       

   Locking Wings 
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8.4 SAMPLE SHIPPING PROCEDURES, CUSTODY, AND HOLD TIMES 

Methanol-extracted or Encore Samplers are to be preserved at 4 
o
C 2 

o
C and shipped to an 

ADHS certified laboratory for analysis of volatile organic compounds. Shipping containers 

should be packed with plenty of ice and labeled in accordance with DOT Regulations. For 

general sample handling and shipping, refer to SOP-17 through SOP-19.  

Methanol-extracted samples must be analyzed within 48 hours of collection if stored at 4 
o
C 2 

o
C. Samples collected using the EnCore sampler must be analyzed or preserved within 48 

hours of collection if stored at 4 
o
C 2 

o
C. URS does not typically freeze samples. Approval for 

freezing samples will be solicited from the ADEQ, if necessary for a specific project. 

8.5 FIELD QUALITY ASSURANCE/QUALITY CONTROL PROCEDURES 

Field QA/QC samples which may be collected include trip blanks, reagent blanks, rinsate blanks, 

and field duplicates or split samples. Field QA/QC samples will be determined on a project 

specific basis based on project data quality objectives. 

8.6 REFERENCES 

ADEQ, 2000; Arizona Department of Environmental Quality Superfund Program Section 

Quality Assurance Program Plan, Arizona Department of Environmental Quality SPS, 

May 22, 2000. 

ADEQ, 2002; Release Reporting & Corrective Action Guidance, Arizona Department of 

Environmental Quality UST Program, August, 2002. 

 

ASTM Standard Designation D 4547-91; Practice for Sampling Waste and Soils for Volatile 

Organics. 

 

ASTM Standard Designation D 4700-91; Guide for Soil Sampling from the Vadose Zone. 

 

ASTM Standard Designation D 1452-80 (1995) Practice for Soil Investigation and Sampling by 

Auger Borings.  
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9.0 COLLECTION OF COMPOSITE SOIL SAMPLES FOR 

COMPLIANCE PURPOSES (3.4.2) 

This SOP describes the protocols for sample collection and preparation of composite surface and 

subsurface soil samples. 

9.1 PROCEDURE SUMMARY 

Composite soil samples are blended samples collected from two or more discrete sample 

locations or depths. The purpose of compositing soil samples is to provide analytical cost 

savings. The composite sample provides a representative or “average” concentration of the soil 

area of volume that is sampled. The disadvantage to using composites is that information 

concerning the chemical contaminants is lost. That is, each set of samples generates only one 

estimate of the concentration of each contaminant, which results in increased standard error and 

increased “t” values. 

Composite samples may be mixed in the field and then split to obtain the appropriate sample 

volume for laboratory analysis, or the discrete samples may be submitted to the laboratory and 

mixed by the laboratory prior to analysis. 

Composite sampling may be used for most chemical analytes such as semi-volatile organic 

compounds, most metals, herbicides, pesticides, and PCBs. Composite sampling is not suitable 

for sampling of soils intended for volatile organic compound (VOC) analysis due to the fact that 

handling of the samples is likely to result in loss of VOCs through volatilization.  

The ADEQ Waste Division does not allow the use of composite samples for site characterization 

or remediation confirmation. 

9.2 EQUIPMENT AND MATERIALS REQUIRED FOR PROCEDURE 

The following equipment should be used during sample collection activities: 

 Appropriate air monitoring equipment (as per project specific health and safety plan or 

HASP) 

 Appropriate personnel protective equipment (PPE) as per HASP 

 Decontamination equipment 

 Paper towels 
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 Waterproof and permanent markers or pens 

 Coolers and ice 

 Ziploc or similar plastic bags 

 Packing material for sample containers 

 Field logbook, field sheets, chain-of-custody sheets, sample collection log, air monitoring 

log, HASP 

 Stainless steel bowl, trowel, knife, and spatula 

 Plastic sheeting 

 Aluminum foil 

 Laboratory supplied sample containers and caps 

9.3 SAMPLE COLLECTION PROCEDURES 

Each sample location will be cleared of vegetation or debris prior to sample collection. Standard 

utility clearance procedures will be followed prior to collection of subsurface samples. Each 

sample location will be marked in accordance with the project specific Field Sampling Plan.  

9.3.1 Discrete Surface Sample Collection 

Surface samples (at depths between zero and six inches) will be collected using a 

decontaminated stainless steel trowel OR by driving a brass ring or sleeve into the soil at the 

desired sample location. Personnel will use a clean, chemical resistant pair of gloves for each 

discrete sampling location to avoid cross-contamination and exposure to contaminants. The 

sample will be placed in a clean, stainless steel bowl prior to compositing. 

Note that if samples are to be collected for VOC analysis, the procedures in Section 1.0 should 

be followed. 

9.3.2 Discrete Subsurface Sample Collection 

Subsurface samples will be collected following advancement of a boring by hand augering, a 

drill rig, or a push-probe rig as determined based on the desired sample depth and site-specific 

conditions. Following advancement of the boring, the sample will be collected from undisturbed 

soil in a brass ring/sleeve, or acetate sleeve depending upon the drilling method used and the 

site-specific Field Sampling Plan. 
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Collect the sample for compositing at the desired depth interval. Record recovery in the sampler, 

and any details of interest regarding the recovered sample (e.g., odors, color, lithology, moisture, 

free product, etc.) The collected sample will be placed in the clean stainless bowl for 

compositing. 

If sampling for VOCs, use the procedures described in Section 1.0. Screen the samples for VOCs 

using a PID or FID. 

9.3.3 Field Compositing of Soil Samples 

As each sample is collected for compositing, place the sample in the clean stainless steel bowl. 

Following collection of the desired samples for the composite, mix the sample thoroughly with 

the decontaminated trowel and/or spatula. The goal is to achieve as homogeneous a mixture as 

possible. Following mixing, divide the sample in half and set one half aside (on aluminum foil). 

Continue dividing the sample until the appropriate volume is achieved to fill the sample 

containers. The appropriate sample volume will be determined by the analytical method to be 

performed. Ensure that the filled sample containers will provide the required sample volume. 

Using a clean stainless steel spoon or the stainless steel trowel, transfer the sample into the 

container. Cap the container tightly. 

Label the sample container(s) using waterproof ink or marker. Each sample should be labeled 

with the project name or number, Sample ID (which typically includes location and depth 

information), and date. 

Containerize the remaining soil and preserve pending additional analytical needs. 

9.4 FIELD QUALITY ASSURANCE/QUALITY CONTROL PROCEDURES 

Field QA/QC samples which may be collected include trip blanks, reagent blanks, rinsate blanks, 

and field duplicates or split samples. Field QA/QC samples will be determined on a project 

specific basis based on project data quality objectives. 

9.5 REFERENCES 

ADEQ, 2000; Arizona Department of Environmental Quality Superfund Program Section 

Quality Assurance Program Plan, Arizona Department of Environmental Quality SPS, 

May 22, 2000. 
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ADEQ, 2002; Release Reporting & Corrective Action Guidance, Arizona Department of 

Environmental Quality UST Program, August, 2002. 

 

U.S. EPA, SW-846, Test Methods for Evaluating Solid Waste, Physical/Chemical Methods, 

Revision 4, Chapter 9, Sampling Methods, December 1996. 
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10.0 COLLECTION OF SOIL SAMPLES FOR METALS ANALYSIS 

(3.4.11) 

This SOP describes the protocols for sample collection of surface and subsurface soil samples for 

metals analysis. 

10.1 EQUIPMENT AND MATERIALS REQUIRED FOR PROCEDURE 

The following equipment should be used during sample collection activities: 

 Appropriate personnel protective equipment (PPE) as per HASP 

 Decontamination equipment 

 Paper towels 

 Waterproof and permanent markers or pens 

 Sample shipping containers 

 Ziploc or similar plastic bags 

 Packing material for sample containers 

 Field logbook, field sheets, chain-of-custody sheets, sample collection log, air monitoring 

log, HASP 

 Stainless steel bowl, trowel, knife, and spatula 

 Plastic sheeting 

 Aluminum foil 

 Laboratory supplied sample containers and caps OR brass rings, Teflon sheets and end 

caps 

10.2 SAMPLE COLLECTION PROCEDURES 

Each sample location will be cleared of vegetation or debris prior to sample collection. Standard 

utility clearance procedures will be followed prior to collection of subsurface samples. Each 

sample location will be marked in accordance with the project specific Field Sampling Plan.  
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10.2.1 Discrete Surface Sample Collection 

Surface samples (at depths between zero and six inches) will be collected using a 

decontaminated stainless steel trowel OR by driving a brass ring or sleeve into the soil at the 

desired sample location. Personnel will use a clean, chemical resistant pair of gloves for each 

discrete sampling location to avoid cross-contamination and exposure to contaminants. The 

sample will be placed in a clean, stainless steel bowl.  

Following collection of the sample, mix the sample thoroughly with the decontaminated trowel 

and/or spatula. The goal is to achieve as homogeneous a mixture as possible. Following mixing, 

use the clean stainless steel spoon or the stainless steel trowel to transfer the sample into the 

container. The appropriate sample volume will be determined by the analytical method to be 

performed. Ensure that the filled sample container will provide the required sample volume. Cap 

the container tightly. 

10.2.2 Discrete Subsurface Sample Collection 

Subsurface samples will be collected following advancement of a boring by hand augering, a 

drill rig, or a push-probe rig as determined based on the desired sample depth and site-specific 

conditions. Following advancement of the boring, the sample will be collected from undisturbed 

soil in a brass ring/sleeve, or acetate sleeve depending upon the drilling method used and the 

site-specific Field Sampling Plan. 

The ends of brass rings are to be covered with Teflon sheets, capped, and sealed. Each sample is 

labeled and placed in a Ziploc or equivalent bag, which is sealed. 

10.2.3 Sample  

Label the sample container(s) using waterproof ink or marker. Each sample should be labeled 

with the project name or number, Sample ID (which typically includes location and depth 

information), and date. 

10.3 FIELD QUALITY ASSURANCE/QUALITY CONTROL PROCEDURES 

Field QA/QC samples which may be collected include trip blanks, reagent blanks, rinsate blanks, 

and field duplicates or split samples. Field QA/QC samples will be determined on a project 

specific basis based on project data quality objectives. 
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10.4 REFERENCES 

ADEQ, 2000; Arizona Department of Environmental Quality Superfund Program Section 

Quality Assurance Program Plan, Arizona Department of Environmental Quality SPS, 

May 22, 2000. 

 

U.S. EPA, SW-846, Test Methods for Evaluating Solid Waste, Physical/Chemical Methods, 

Revision 4, Chapter 9, Sampling Methods, December 1996. 
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11.0 LITHOLOGIC LOGGING (3.4.10) 

This SOP describes the specific protocols for lithologic logging, and is intended to provide a 

consistent and uniform method for describing lithology. 

11.1 PROCEDURE SUMMARY 

The field geologist will maintain a complete log showing the depth below ground surface at 

which important changes in formation is encountered. The log shall show the thickness, type, 

color, and drilling characteristics of rock or soil formation penetrated, the location of water, and 

the soil classified by the Unified Soil Classification System according to ASTM D 2488. Even 

though no change in formation is apparent, formations shall be checked and the results entered in 

the log at intervals not to exceed 10 ft. This log shall be kept up to date with the progress of the 

drilling, and shall be available for examination at any time during the drilling operation.  

The description for the soil should include classification of the soil as well as screening the soil 

for investigation specific details. Prior to describing lithology, a portion of the soil is placed into 

a mason jar with a Teflon patch on the lid, or into a plastic bag. This soil is agitated, and allowed 

to volatilize. A calibrated photoionization detector (PID) is inserted into the container and the 

total measurement of organic vapors recorded on the lithologic log. Once the PID readings have 

been recorded the sample sleeve will be opened providing access to undisturbed soil. 

11.2 GENERAL SOIL DESCRIPTION 

A general description of the soil is typically all that is required for most environmental 

investigations.  

11.2.1 Visual Method 

The evaluation of soil using the visual methods discussed below provides the minimum 

information required to describe the soil. 

Determine the angularity of the coarse grained particles (refer to Table 1 and Figure 3)  

Determine the shape of the coarse grained particles (refer to Table 2 and Figure 4). 

Describe the color of the sample. If more than one color or color is mottled or patchy, 

describe as such. Include whether the sample is wet or dry. 
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Describe the odor if organic or unusual. If the soil sample is from a zone of known 

contamination, PID data may be substituted.  

Determine moisture condition of the overall sample (refer to Table 3) 

Describe the HCl reaction for the sample (refer to Table 4). 

For intact fine-grained soil, describe the consistency (refer to Table 5) 

Describe the cementation of intact coarse-grained soils (refer to Table 6). 

Describe the structure of intact soils (refer to Table 7). 

Describe the range of particle sizes for sand and gravel components. 

Describe the maximum particle size for the sample in accordance with the following: 

 If the maximum particle size is a sand size, describe as fine, medium, or coarse. 

 If the maximum particle size is a gravel size, describe the maximum particle size as 

the smallest sieve opening through which a particle will pass (e.g., maximum 

particle size is 1½-inch gravel). 

 If the maximum particle size is a cobble or boulder size, describe as the maximum 

dimension of the particle (e.g., maximum boulder dimension is 18-inches). 

Describe the hardness of coarse sand and larger particles, or state what happens when the 

particle is hit by a hammer. “Hard” refers to a particle that will not crumble, crack, or 

fracture when struck by a hammer blow. 

Describe any other descriptors such as the presence of roots or root hole structures, difficulty 

of drilling or augering, caving of trench or hole, presence of mica, organics, calcareous or 

carboniferous materials. 

Determine whether a local name or geological interpretation of the soil or both may be added 

if identified as such. 

11.2.1.1 Classification as Peat 

If the sample is primarily composed of fibrous to amorphous vegetable tissue, is dark brown to 

black, and has an organic odor, it shall be designated as highly organic soil and identified as peat 
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(PT), and should not be subjected to any further identification procedure. This identifier is 

independent of the stage of decomposition. 

11.2.2 Manual Methods 

In certain instances a qualitative assessment of the soil may be required. The following section 

provides a summary of the manual test procedures necessary to complete the field classification 

of a soil sample. 

11.2.2.1 Preparation for Identification 

1) Remove particles greater than 3-inches in diameter and estimate the percentage by 

volume of cobbles or boulders. 

2) Estimate the percentage by volume of gravel, sand, and fines using jar method, visual 

method, or wash test method (ASTM D 2488-Appendix X4). Estimate the percentage of 

each to the nearest 5%. The sum must add up to 100%. If one group is present but <5%, 

indicate its presence by the term, "trace". The sum of the other groups must still add up to 

100%.  

11.2.2.1.1 Preliminary Identification 

Follow the appropriate identification based upon the determination of whether the soil is fine-

grained (>50% fines) or coarse-grained (<50% fines). 

Identifying Fine-Grained Soils (>50% Fines) 

1) Select a representative sample. Remove particles larger than the #40 sieve. 

2) Determine the dry strength by performing the following test: 

 Mold the material into a 1-inch ball, adding water as necessary until the ball has the 

consistency of putty. 

 Make at least three ½-inch diameter test specimens, and allow to dry slowly 

(temperature should be less than 60F
o
). 

 Test the dry strength of the balls or lumps by crushing between fingers, using the 

criteria presented in Table 8. 

3) Determine the dilatancy of the soil by performing the following test: 
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 Mold the material into a ½-inch diameter ball, adding water as necessary until the 

consistency of the ball is soft but not sticky. 

 Smooth the ball in the palm of the hand using a spatula or blade of a knife. Shake 

horizontally, striking the sides of the hand vigorously against the other hand several 

times and note the appearance of water. Squeeze the sample back into a ball and 

note the water disappearing into the soil. Describe the dilatancy of the sample using 

the criteria presented in Table 9. 

4) Determine the toughness of the soil by performing the following test. 

 Following the completion of the dilatancy test, shape the specimen into an 

elongated pat and roll into a 1/8-inch diameter thread between hand and flat surface 

or the palm of the other hand. 

 Continue to fold, and re-roll the thread until the plasticity limit is reach, which is 

when the 1/8-inch diameter thread begins to crumble. Note the pressure required to 

roll the thread at the plasticity limit. 

 After the thread crumbles, knead the thread into a lump and continue kneading until 

the lump crumbles. Describe the toughness of the sample during the kneading using 

the criteria presented in Table 10. 

5) Determine the plasticity of the sample based on the observations made during the 

toughness teat, and describe according to the criteria presented in Table 11. 

Classification of Fine-Grained Soils  

Once the description of soil is complete and the soil has been identified, the soil is identified and 

assigned a group name and symbol using. If the soil is inorganic, use the identifiers presented in 

Table 12. Use the flow charts presented in Figures 1a and 1b to identify fine-grained soil. 

 If soil has 15 to 25% sand or gravel, or both, the words "with sand" or "with gravel" 

shall be added to the group name. 

 If the soil has 30% or more or more sand or gravel, or both, the words "sandy" or 

"gravelly" shall be added to the group name. 

If the soil contains sufficient organic material to influence the properties of the soil, the soil 

should be identified as an organic soil, and the symbols OL or OH used, depending upon the 

properties of the soil. 
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Identifying Coarse-Grained Soils (<50% Fines) 

Use the flow chart presented in Figure 2 to identify coarse-grained soil. 

1) The soil is a gravel (G) if the volume of sand is less than the volume of gravel. 

The soil is a sand (S) if the volume of gravel is less than the volume of sand. 

The soil is considered clean if the volume of fines present in the sample is less than 5%. 

The soil is considered well graded (GW or SW) if it has a wide range of particle sizes and 

substantial amounts of intermediate particles sizes, otherwise it is poorly graded (GP or SP). 

If the volume of fines is greater than 15%, the soil is considered a gravel with fines or a sand 

with fines. Use identification methods for fine-grained soils to determine whether soil is 

clayey (GC or SC) or silty (GM or SM). 

If soil has 10% fines, give dual identification using two symbols with a hyphen "-“ in 

between. 

First symbol for clean gravel or sand (GW, GP, SW, SP). 

Second symbol for gravel or sand with fines (GC, GM, SC, SM). 

The group name is the name for the first symbol plus the word "with clay" or "with 

silt". 

If soil is predominantly sand or gravel but contains  15% of the other coarse-grained 

constituent, the word "with gravel" or "with sand" are added to the group name. 

Generic Soil Description 

Group name (group symbol) - %'s of gravel, sand and fines (with descriptions of hardness 

and angularity for coarse-grained soils, with descriptions of plasticity, dry strength, dilatancy 

and toughness for fine-grained soils), color, (odor if unusual), moisture (dry, moist, wet), 

maximum size. 
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NOTES 

 For borderline soils, use a borderline symbol (e.g., CL/CH) 

 For intact samples, include a description of the consistency, structure, cementation, 

layering, etc. 
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11.3 REFERENCES 

ASTM Standard Designation D 5434-93; Guide for Field Logging of SubsurfaceExploration of 

Soil and Rock. 

ASTM Standard Designation D 2487-93; Classification of Soil for Engineering Purposes 

(Unified Soil Classification System). 

ASTM Standard Designation D 2488-93; Practice for Description and Identification of Soils 

(Visual – Manual Procedure). 
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12.0 EQUIPMENT DECONTAMINATION PROCEDURES 

12.1 PURPOSE 

The purpose of this Standard Operating Procedure (SOP) is to provide the step-by-step 

procedures for field decontamination of equipment.  Decontamination of equipment and personal 

protective equipment (PPE) is designed to ensure that the introduction and transfer of 

contamination is minimized. 

12.2 SCOPE 

This SOP applies to all personnel collecting environmental samples or operating in environments 

in which hazardous or contaminating substances are expected to be present. 

12.3 METHOD 

12.3.1 General 

Decontamination consists of physically removing contaminants.  To prevent the transfer of 

harmful materials and unwanted cross contamination, decontamination procedures continue 

throughout site operations. 

A decontamination plan should be based on the worst-case scenario (if information about the site 

is limited).  The plan can be modified if justified by supplemental information obtained as the 

field program evolves.  Initially, the decontamination plan assumes all protective clothing and 

equipment that leave the exclusion zone are contaminated.  Based on this assumption, a system is 

established to wash and rinse all non-disposable equipment.  This SOP will serve as the site 

decontamination plan. 

The type of decontamination procedures and solutions needed at each site should be determined 

after considering the following project-specific conditions: 

 The type of equipment to be decontaminated; 

 The type of contaminant(s) present; and 

 Extent of contamination. 
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12.3.2 Procedures 

All sampling equipment used at the site must be decontaminated both before activities begin and 

after each sample is collected.  All drilling equipment must be decontaminated both before 

activities begin and between each location. 

12.3.2.1 Decontamination Site 

Central decontamination areas for drill rigs and other large equipment will be located within the 

site.  A decontamination area will be chosen so that decontamination fluids and soil wastes can 

be easily discarded or discharged into controlled areas of accumulation.  A full-scale 

decontamination pad will be constructed.  At a minimum, the pad must consist of a bermed liner 

large enough for equipment, have a nearby source of potable water, have a containment system 

for rinse water, and be equipped with a steam cleaner.  After completion of drilling at a site, 

signs of gross contamination (if any) will be removed from the drill rig prior to moving the rig. 

Smaller decontamination tasks, such as for groundwater, soil, and surface water/sediment 

sampling equipment, may take place at the sampling locations.  In this case, all required 

decontamination supplies and equipment will be mobilized to the site and all decontamination 

wastes containerized.  Decontamination fluids will be disposed of according to SOP-21, 

Investigation-Derived Wastes. 

12.3.2.2 Decontamination Equipment 

The following is a list of equipment that may be needed to perform decontamination: 

 Bermed concrete or synthetic material-lined decontamination pad; 

 Brushes (including long-handled brushes), garden-type water sprayers (without 

oil-lubricated moving parts), rinse bottles, flat-bladed scrapers; 

 Portable steam cleaner; 

 Sump or collection system for contaminated liquid; 

 Wash tubs and buckets; 

 Drums or tanks for containing decontamination fluids and solids; and 

 Non-phosphate detergent, American Society for Testing and Materials (ASTM) 

Type II reagent grade water, isopropanol, methanol, hexane, or nitric acid. 
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12.3.2.3 Decontamination Procedure 

12.3.2.3.1 Sample Bottles and Jars 

At the completion of each sampling activity the outside of each sample bottle or jar must be 

decontaminated as follows: 

 Be sure that the bottle or jar lids are snug; and 

 Wipe the outside of the bottle with a paper towel, if necessary to remove visible 

sample material from the bottle or jar. 

12.3.2.3.2 Personnel and Personal Protective Equipment 

Review the project Health and Safety Plan (HASP) for appropriate personnel decontamination 

requirements. 

12.3.2.3.3 Sampling Equipment 

Note:  See Section 12.3.2.3.6 for groundwater sampling pump decontamination. 

The following steps will be used to decontaminate small sampling equipment: 

 Decontamination personnel will wear the appropriate personal protective 

equipment as required by the contractor specific HASP. 

 The sequence of actual decontamination will be as follows: 

 Gross contamination on equipment will be scraped off at the sampling site. 

 Water-resistant equipment is placed in a washtub containing Liquinox, or 

equivalent laboratory-grade detergent with potable water, and scrubbed 

with a bristle brush or similar utensil. 

 Equipment will be thoroughly rinsed with potable water in a second 

washtub, and then rinsed using distilled water. 

 Rinse with pesticide-grade methanol if visible oil is present.   

 Rinse with pesticide-grade hexane if visible oil is present.   

 If methanol and hexane are used, rinse twice again with tap water and then 

rinse using a deionized or distilled grade water.   
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 Depending on site conditions and the number of samples collected at each 

location, rinse and detergent water may be replaced with new solutions between 

boreholes or sample locations. 

 Following decontamination, equipment will be placed in a clean area to prevent 

contact with contaminated soil.  All equipment should be allowed time to dry 

before re-use.  If the equipment is not used immediately, it will be covered or 

wrapped in aluminum foil after drying to minimize potential airborne 

contamination. 

12.3.2.3.4 Measurement Devices/Monitoring Equipment 

Any delicate instrument that cannot be decontaminated easily should be protected while it is 

being used.  These instruments can be covered with plastic sheeting, plastic bags, or aluminum 

foil to minimize contamination of the instrument.  Openings can be made in the wrapping for 

sample intake. 

12.3.2.3.5 Bailers 

New bailers and nylon rope which are dedicated for each well and not used for well purging will 

only require an deionized or distilled water rinse prior to sample collection.  If disposable bailers 

are used for purging, they will be discarded after purging.  If non-disposable bailers are used, 

both end caps will be removed and decontaminated as outlined for sampling equipment before 

they are used for groundwater sample collection.  Decontamination will include a complete wash 

and rinse using a long-handled brush to clean inside the bailer.  This procedure will be followed 

to ensure that any contaminants associated with the stagnant water present in the casing prior to 

purging do not impact the groundwater sample through retention on the bailer.  Similarly, if 

bailers come in contact with the ground or any other potential source of contamination, they will 

be decontaminated according to the procedure outlined for sampling equipment.  Nylon cord 

used for bailing will be replaced if it comes into contact with the ground surface. 
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12.3.2.3.6 Groundwater Sampling Pumps 

Proper pump decontamination between wells is essential for sample integrity.  The following 

steps will be adhered to during decontamination: 

 Potable water with a non-phosphate detergent such as Liquinox will be 

flushed through the pump and over the outside of the hoses.  A minimum of 

three pump tubing volumes of soapy water will be purged through the pump. 

 Potable water will then be flushed through the pump and over the outside of 

the hoses.  A minimum of three pump tubing volumes of potable water will be 

purged through the pump to assure that all of the detergent solution has been 

removed. 

 At least two pump tubing volumes of deionized or distilled water will then be 

flushed through the pump.  When applicable, the pump may then be used for 

the collection of an equipment blank. 

 The pump is then allowed to dry and stored in the equipment area. 

12.3.2.3.7 Drilling and Subsurface Soil Sampling Equipment 

Drilling equipment, including the rig, augers, drill rods, and split-spoon samplers will be 

decontaminated by the drilling contractor prior to any drilling operations and between borings.  

Decontamination will take place at the fixed decontamination pad.  All external surfaces of all 

drilling equipment, rigs, tools, drill bits, drilling stem, hoses, and all other appurtenant equipment 

will be thoroughly cleaned after each hole is completed.  All tools used for soil sampling (i.e., 

split-spoon, split-barrel, Hydropunch samplers) will be decontaminated as specified in 

Section 12.3.2.3.3 prior to the collection of each sample.  When collecting samples for 

geotechnical analysis only, soil sampling equipment will be decontaminated in the same manner 

as other drilling tools. 

All drilling rigs and tools will be steam cleaned prior to commencement of drilling activities.  All 

fluids will be contained and managed.  Decontamination begins by completely removing all soil 

and visible contamination (i.e., soil, mud, hydraulic fluid) from the equipment with a high 

pressure steam cleaner, and thoroughly flushing the interior and exterior of all downhole tools, 

including drill pipes, collars, bits and tremie pipe with fresh, clean, potable water.  
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Decontamination will take place at the decontamination pad where all rinse water will be 

containerized for disposition. 

12.3.2.3.8 Decontamination of Heavy Equipment 

Heavy equipment (e.g., drill rigs, bulldozers, backhoes, and trucks) is generally washed with 

water under pressure, if possible.  Portable steam cleaners and handwashing with a brush and 

detergent, followed by a potable water rinse, can also be used.  Decontamination of heavy 

equipment will be conducted at the decontamination pad where all rinse water can be 

containerized for treatment.  Particular care must be given to the components in direct contact 

with contaminants, such as tires and buckets.  Wipe sampling may be utilized to establish 

effectiveness of decontamination procedures. 

12.3.3 Investigative Derived Material 

All materials and wastes generated during decontamination will be managed as described in 

SOP-21, Investigation-Derived Waste. 

12.4 REFERENCES 

U.S. Environmental Protection Agency (EPA).  A Compendium of Superfund Field Operations 

Methods.  Vols. I and II.  USEPA/540/P 87/001a and b. 

12.5 RECORDS 

Sampling personnel will be responsible for documenting the decontamination of sampling and 

drilling equipment.  The documentation will be recorded in the field logbooks as per SOP-2, 

Field Activity Records.  The information entered in the field logbook concerning 

decontamination should include the following: 

 Date, start and end times; 

 Decontamination personnel; 

 Decontamination solutions used; 

 Equipment identification numbers; and 

 General decontamination methods and observations. 
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13.0 SOIL VAPOR SAMPLING FOR SOIL VAPOR SURVEYS (3.4.5) 

This SOP describes the typical protocol used to perform soil gas surveys.  

13.1 PROCEDURE SUMMARY 

The performance of soil vapor surveys can provide significant information about the site, soil, 

and groundwater. There are generally two types of soil gas surveys to consider, active and 

passive. Passive soil gas surveys are usually used to assess large areas for the presence of VOCs, 

and certain semi-VOCs. The analytical data is quantitative relative to the other survey data, but 

can usually only be used qualitatively, to assess the presence and relative location of hotspots at 

a site. Active soil gas surveys, on the other hand, provide real data that can be compared to other 

locations, or to air quality standards. Several proprietary methods are available for collecting soil 

gas data, and the inclusion of any proprietary method in this SOP does not constitute an 

endorsement of such equipment. 

13.2 SAMPLE COLLECTION PROCEDURES 

13.2.1 Passive Soil Gas Surveys 

The passive soil gas survey using GORE-Sorbers is an EPA accepted screening method. The 

passive soil gas survey consists of the installation of GORE-Sorber
® 

screening modules. The 

quantity and approximate locations of the soil gas sampling points are determined prior to going 

into the field. Another important consideration is identifying the target analyte list. A complete 

list of analytes is available from W.L. Gore Associates. 

The exact location of the samples are modified in the field, based upon the presence of 

obstructions, but will generally be within 10 feet of the proposed locations. A private utility 

location service will be used to locate buried utilities. The location of some of the sample points 

may be altered based upon the presence of buried utilities. The actual sample location will be 

marked and recorded.  

The modules are placed in the ground to an approximate depth of 3 feet and remain in the ground 

for a 14-day period. After 14 days, the modules are removed and prepared for shipping to the 

W.L. Gore & Associates’ (GORE) Screening Module Laboratory for analysis of VOCs by 

modified EPA Method 8260. The analytical results are tabulated and presented on 

isoconcentration maps, which are included with the final report from GORE. 
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13.2.1.1 Mobilization 

Prior to deploying the GORE-Sorber
® 

Screening Modules, the site-specific health and safety plan 

is reviewed and revised if necessary. Arizona Blue Stake is contacted to locate buried utilities. A 

licensed utility location service should be subcontracted to locate buried private utilities, if 

necessary.  

13.2.1.2 Deployment and Retrieval 

The GORE- Sorber
® 

Screening Modules are deployed by constructing a ¾- to 1-inch boring to a 

depth of approximately 2 to 3 feet below ground surface (bgs). Care should be taken to ensure 

that the pilot holes are of uniform diameter and depth. After the pilot hole is completed, the 

modules are tied to a section of retrieval cord, and inserted using a stainless steel insertion rod. 

The retrieval cord is tied to a cork, which is used to seal the boring. At locations where 

duplicates are deployed, the duplicate collector will be inserted in the same pilot hole as the 

primary sample collector. Following insertion of collectors, the cork is tamped flush with the 

ground surface and then the location is marked to assist in locating it during retrieval. Property 

owners and/or on-site managers should be notified of the sample locations to ensure that they are 

not damaged or covered up by ongoing site operations.  

Once the modules have been exposed for the 14-day period, field personnel will locate the 

modules, remove the cork, grasp the cord, and manually pull the module assembly from each 

location. The cork and cord are then detached and disposed of, and the GORE-Sorber
® 

Screening 

Modules are resealed in their respectively designated shipping vials. The sealed vials are 

returned to the supplied shipping boxes and returned along with Chain-of-Custody (COC) forms 

to the GORE Screening Module Laboratory for analysis. The pilot holes are sealed with 

bentonite once the modules have been removed.  

13.2.1.3 Analytical Methodology 

When the modules arrive at the laboratory, the shipping boxes are opened, the samples are 

logged, and the Chain of Custody (COC) documents inspected. Samples are then transferred to a 

temporary holding chamber with a positive pressure, zero-air supply to await analysis. The 

samples are prepared by simply cutting the module and removing a sorbent container (sorber). 

The primary sorber is then opened and placed into a desorption tube and the replicate sorbers are 

returned to the zero-air chamber. The primary sorber is then prepared for analysis by placing the 

sorbant material from the primary sorber into a desorption tube. The desorption tube is then 
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placed into an automatic thermal desorption unit, which traps the desorbed vapors for analysis by 

gas chromatography and mass spectroscopy (GC/MS).  

The standard analytical screening method uses a modified EPA method 8260A. Quality 

assurance for the screening method includes manufacturing, instrument, and method blanks as 

well as tuning checks and calibration standards. Prior to each sample run sequence, two 

instrument blanks, a sorber containing 5 micrograms (g) of bromofluorobenzene, and a method 

blank are analyzed. These blanks and control samples must meet with set criteria prior to 

introducing standards into the system. Once the instrument has met the set criterion, standards 

containing target compounds at three calibration concentrations (5, 20, and 50 g) are introduced 

into the instrument. Once all of the quality assurance criteria have been met, the samples can be 

introduced into the instrument. The positive identification of the individual target compounds is 

determined by the presence of the target ion, at least two secondary ions, retention time versus 

reference standard, and the analyst’s judgment, and is reported as mass of analyte (in 

micrograms) per sample.  

13.2.1.4 Reporting 

A final report is prepared by GORE, once the analytical results have been validated. The 

analytical results are tabulated and presented on a map or maps of the property. URS will also 

prepare a drawing of the site depicting all buildings, utilities (which potentially may affect 

migration and distribution of soil gasses), and sample locations. An electronic copy of the 

drawing is forwarded to GORE for their use in constructing the isoconcentration maps.  

13.2.2 Active Soil Gas Surveys 

The active soil gas survey provides quantitative data, which can be used for characterization 

purposes. The use of subsurface investigative equipment for collecting the soil gas data will 

generally result in higher investigative costs for each sampling location than the passive soil gas 

survey. For this reason, URS will generally recommend collection of passive soil gas data to 

identify hotspots, prior to performing an active survey. In situations where source information is 

available, or a detailed depth profile is required, then the active survey should be used. 

The active soil gas survey can be two or three dimensional, depending on the data objectives. 

The survey includes installation of a boring or borings, the collection of soil gas samples, and 

then backfilling the boring for abandonment. The borings can be installed using a variety of 

methods, including direct push, GeoProbe
®
 (either manual or mechanical), as well as using 

conventional drilling techniques. The method for sample collection will vary depending on the 
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method of boring installation. URS is very familiar with a variety of active soil gas surveying 

methods, but has provided general details for collecting samples using conventional drilling 

methods and the SimulProbe
®
 sampler, which is capable of simultaneously collecting soil and 

soil gas samples from the same interval.  

13.2.2.1 Planning 

The proposed borings locations should be assessed based on previous sampling data or areas 

where operational activities may have caused a release. The total depth of the borings, and the 

number of sampling intervals should also be determined, unless the investigation objective is to 

delineate contamination laterally or horizontally. Once the locations and total depths are 

determined, drilling permits are prepared and submitted, as necessary (e.g., when anticipating 

encountering groundwater or if the total depth of the boring exceeds 99-feet).  

Prior to mobilizing, the site-specific Health & Safety Plan will be reviewed and modified. 

Arizona Blue Stake will be contacted to locate buried utilities. In addition, a licensed utility 

location service will be subcontracted to locate buried private utilities, if necessary. The final 

location of the proposed boring may be modified based upon the location of utilities. 

Laboratory coordination should also be completed in the planning stages, to ensure compatibility 

of sampling equipment, sample containment, and analytical methods, including whether to use a 

mobile laboratory or a fixed base laboratory. Advantages of the mobile laboratory are rapid 

turnaround of results, which can be used to assess the extent of contamination. The value of 

having a mobile laboratory becomes less when the results are not needed immediately, when the 

sample collection time reduces the number of samples collected during a day to less than 

approximately 10 samples, or when a lower detection limit and full QA/QC packages are 

necessary. 

13.2.2.2 Boring Installation 

The borings may be installed using a variety of drilling or direct push methods. When selecting 

the drilling method, one must consider the total depth of the boring, and the lithology that is 

anticipated to be encountered. 

13.2.2.3 Sampling Methodologies 

This SOP describes the sample collection process using the SimulProbe
®
 sampler, which is 

capable of simultaneously collecting depth specific soil and soil gas samples in advance of the 

drill casing. The SimulProbe sampling tool is attached to the leading probe rod and driven into 
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the ground. Additional probe rods are attached as necessary to reach depth. The sampler is 

advanced using an uphole slide hammer. This is a hydraulically powered percussion method for 

driving sampling tools into the subsurface. This method relies on a relatively small amount of 

static weight combined with percussion as the energy for advancement of the sampling tool.  

The SimulProbe sampler has a screen that is covered until the sampler is retracted. Polyethylene 

tubing (¼-inch) is attached to the discharge outlet of the sampler. Once driven to the desired 

depth, the rod and SimulProbe will be lifted approximately six inches to expose the screened 

section. The ¼-inch tubing is then attached to a sampling apparatus located on the ground 

surface. A vacuum pump connected to the apparatus will be used to evacuate the tubing. Three to 

five tubing volumes of air will be removed before the sample is collected. The evacuation time 

will be adjusted with respect to the flow rate to assure the proper sample volume is extracted. 

The flow rate is dependent on resistance to vapor movement in subsurface soils and is indicated 

by the vacuum gauge on the pump.  

After evacuation of the desired volume of air, the gate valve will be closed to prevent the 

introduction of ambient air to the sample stream. A laboratory-supplied, one-liter negative pres-

sure canister labeled with a unique identification number will then be connected to the sampling 

apparatus. The canister will be opened to allow for the collection of the soil gas sample. Once the 

vacuum has decreased to approximately (–3) inches of mercury, the valve is closed and the 

sampling is complete. 

13.2.2.4 Analytical Methodologies 

URS will submit the soil vapor samples to the selected on-site or off-site laboratory for analysis 

of VOCs. Soil gas samples may be analyzed by EPA Method TO-15 or U.S. EPA 8260. 

13.2.2.5 Quality Control 

All laboratory analytical data and QA/QC data compiled as part of this investigation will be 

carefully reviewed to evaluate if any inconsistencies exist and if quality control criteria have 

been met. In the event that a QA/QC problem exists, URS will immediately contact the 

laboratory to investigate the problem and, if necessary, initiate corrective actions. QA/QC 

problems and solutions will be documented in the report.  

Duplicate samples that are collected from the same location in the field and sent to the laboratory 

as two separate samples. Duplicate samples are used to check the precision of the field collection 

or laboratory analysis. Duplicate samples will be collected at a frequency of 10% or one per 

sampling event, whichever is greater. 
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13.2.2.6 Boring Abandonment 

Each boring will be abandoned once the final sample has been collected. The borehole will be 

abandoned using a high solids bentonite grout. 

13.2.2.7 IDW Management 

All IDW will be managed as described in SOP-021, Investigation-Derived Waste. 

13.3 FIELD QUALITY ASSURANCE/QUALITY CONTROL PROCEDURES 

Additional quality assurance samples will also be collected during each sampling event. The 

quality assurance samples collected will by project specific according to the Field Sampling 

Plan, but may include the following. 

 field blanks 

 trip blanks 

 duplicate/split samples 

 equipment blank 

13.4 REFERENCES 

ADEQ, 2000; Arizona Department of Environmental Quality Superfund Program Section 

Quality Assurance Program Plan, Arizona Department of Environmental Quality SPS, 

May 22, 2000. 

ASTM Standard Designation D 5466-95; Test Method for Determination of Volatile Organic 

Chemicals in Atmospheres (Canister Sampling Methodolog). 

PRC, 1997; Final Demonstration Plan For The Evaluation Of Soil Sampling And Soil Gas 

Sampling Technologies, Prepared For U.S. Environmental Protection Agency National 

Exposure Research Laboratory by PRC Environmental Management, Inc.  

US EPA, 1991, Site Characterization For Subsurface Remediation, Epa/625/4-91/026; U.S. 

Environmental Protection Agency, November 1991. 
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14.0 SAMPLING SOIL VAPOR MONITORING WELLS (3.4.6) 

This SOP describes the specific protocols necessary for the collection of representative samples 

from soil vapor monitor wells. The designs of soil vapor monitoring points vary from site to site. 

This SOP addresses site specific sampling protocols for a simple nested soil vapor monitor wells 

constructed of tubing bundles or piping buried inside of sand filter packs, with bentonite seals 

segregating the sampling intervals  

Special care should be taken when collecting samples from enclosed areas, especially if the area 

is considered a confined space. The site-specific Health and Safety Plan should address safe 

operating procedures during sampling activities.  

14.1 EVACUATION AND SAMPLING EQUIPMENT 

This section describes the methods and types of equipment that will be used to evacuate and 

collect soil vapor samples from typical nested monitoring well systems. The capacity of 

evacuation system is a function of casing/tubing diameter and depth, type of constituent selected 

for analysis, and objective of the particular sampling task.  

URS typically utilizes a purging and sampling pump to evacuate the casing and tubing, and to 

collect the sample. The standard purging and sampling pump capacity is approximately 1 liter 

per minute, and the higher capacity pump can evacuate at a rate of up to 10 liters per minute. 

 



 

14-2 

The purging and sampling pump is set up to accept a ¼-inch inner diameter tubing, which 

connects directly to the intake portal. The air flow is then directed through a “T” valve into the 

pump and exits from the pump at the exhaust portal. The other side of the “T” valve is the 

sampling portal. A sample canister can be mounted on the side of the pump, and is connected to 

the sampling portal.  

14.2 SAMPLE COLLECTION PROCEDURES 

14.2.1 Planning 

Prior to mobilization, sampling personnel should review the site-specific Health and Safety Plan. 

The laboratory and property owners should also be notified. 

14.2.2 Soil Gas Screening 

If the well is constructed with casing larger than ½”inch diameter, then a purge pump should be 

used to first evacuate the well casing. Once the well casing has been evacuated, a length of 

tubing that will reach the screened section should then be lowered into the well. This tubing can 

be dedicated, or disposable, depending on the duration of the sampling program. URS 

recommends that Teflon
®
-lined tubing be used if more than three sampling events are needed, 

the tubing can be dedicated to the individual well if this is the case. Once the well casing is 

evacuated, the tubing can also be evacuated, using the purging and sampling pump. The purging 

and sampling pump utilizes quick-connects, or can accept open ended tubing as well.  

The intricacies of each of these systems are too great to provide detail in this SOP, and the user 

should refer to equipment specific procedures prior to using any of these systems. However, the 

general process for the evacuation and sampling procedure using these systems is summarized as 

follows: 

1. Assess historic data, if available, to ensure the order of sample collection shall be 

from the least contaminated well to the mot, and from the least contaminated 

sampling interval to the interval with the highest contamination.  

2. Assess the tubing bundles to ensure that individual tubes are correctly labeled 

according to the interval they are monitoring. 

3. Determine the well interval to be sampled, and identify on the field log. 

4. Attach the tubing to the purging and sampling pump’s intake portal. 

5. Ensure that nothing is blocking the exhaust or sampling portals. 



 

14-3 

6. remove the red plastic end cap from the Silonite coated sampling canister, and 

connect the sampler to the Silonite coated sampling canister. 

7. Connect the Silonite-coated sampling canister to the sampling portal. 

8. Record the serial number for the sample canister on the chain of custody, and on the 

field record. 

9. Turn the “T” valve and open the sampling portal side, then open the sample canister 

valve and record the pressure in the canister on the chain of custody, on the sample 

canister tag, and in the field notes 

10. Close the sample canister valve. 

11. Turn the “T” valve away from the sampling portal and ensure that the valve is open 

toward the purge pump. 

12. Calculate and record the tubing volume based on the inner diameter and total length 

of the tubing. 

13. Determine the total purge volume, and record on field log. 

14. Measure and record the flow rate and compare to the purge volume  

15. Determine the time required for purging the tubing and record. 

16. Start the purging and sampling pump, and record the time. 

17. Continue pumping until the tubing is purged, and record the elapsed time.  

18. Shut the purging and sampling pump off 

19. Turn the “T” valve to divert the airflow to the sampling portal. 

20. Open the valve on the sampling canister. 

21. After waiting appropriate time (typically two to three minutes, but depends on several 

factors) shut off the fill valve on the sampling container. 

22. Disconnect the sampling container and all hoses and tubing. 

23. Disconnect the sampler from the Silonite coated sampling canister, and replace the 

red plastic end cap onto the canister. 

24. Secure well and location. 

14.2.3 Soil Vapor Sample Collection, Handling, and Documentation 

14.2.3.1 Well Casing and Tubing Evacuation 

Purge each well prior to sampling to ensure that stagnant air from within the well/tubing casing 

has been evacuated and the sample collected is representative of soil gas in the vicinity of the 
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sampling interval. Before beginning evacuation, calculate the volume of air contained in one 

casing/tubing volume using the following equation: 

V = (TL)  r
2
 (28.316 L/ft

3
) 

Where 

 V equals one evacuation volume, in liters 

 TL is equal to the total length of the tubing or the total depth of the well casing, in feet 

  is equal to 3.14159 

 r is equal to the inner casing/tubing diameter, in feet 

 28.316 L/ft
3 

is the conversion factor from cubic feet to liters 

For standard ¼-inch inner diameter tubing, this simple approximation can be used 

V = (TL) 0.03861 L/ft
2
 

Where 

 V equals one evacuation volume, in liters 

 TL is equal to the total length of the tubing or the total depth of the well casing, in feet 

 0.03861 L/ft2 is the approximation of the surface area in Liters per square feet 

 Evacuate three volumes from casings and/or tubing using the purging and sampling pump. If the 

casing is greater than ½ inch diameter a higher capacity pump should be used for purging the 

larger volume. Once the casing has been evacuated use the purging and sampling pump to 

evacuate the sample tubing. 

14.2.3.2 Sample Collection 

The sample is collected immediately following purging of the sample tubing (and well casing, if 

present). Once the tubing is purged, the pump is turned off, and the “T” Valve is opened to the 

sample portal side. The valve on the sample canister is then opened. 

After evacuation of the desired volume of air, the gate valve will be closed to prevent the 

introduction of ambient air to the sample stream. The laboratory-supplied, negative pressure 

canister labeled with a unique identification number will be opened to allow for the collection of 
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the soil gas sample. Once the vacuum has decreased to approximately (–3) inches of mercury, 

the valve is closed and the sampling is complete.  

For characterization or compliance monitoring, additional quality assurance samples will also be 

collected. The quality assurance samples may include duplicate/split samples and equipment 

blanks. 

14.3 SAMPLE PRESERVATION AND HANDLING 

The canisters used to collect and store the soil gas sample will depend on the laboratory analyses 

required for the sample. The analytical laboratory will provide all canisters required for 

sampling, and all samples will be collected according to the requirements for each analysis. 

All samples will be placed in their respective shipping boxes, after ensuring that all data has been 

recorded on the container tag. A completed chain-of-custody form will accompany the sample 

containers during transport. Samples will be transported from the field to a central shipping 

location for shipment to the analytical laboratory. 

14.4 DOCUMENTATION 

14.4.1 Soil Gas Monitoring Sample Collection Record 

A field record will be completed for each well site and will follow the procedures outlined in 

SOP-2, Field Activity Records along with the following information: 

 Well ID and/or portal ID 

 Sampler’s name(s) 

 Weather conditions 

 Minimum purge volume 

 Sample date and time 

 Canister serial number 

 Flow rate information 

 Purge Time in minutes 

 Beginning pressure 

 Ending pressure 



 

14-6 

 Sample ID number 

 Other significant field observations pertinent to sample collection 

14.4.2 Sample Labels 

The analytical laboratory will provide Chain-of-Custody seals and sample labels, which are filled 

out by the field technician. The sample label will include the job number, sample ID (comprised 

of a six-digit date code and a sequentially numbered, 2-digit sample ID), date and time of sample 

collection, type of analysis requested and the final pressure in the canister. A Chain-of-Custody 

seal will be placed over the cap of each sample container, and will include the sample collection 

date and the signature of the field technician. 

14.4.3 Chain of Custody 

Each Chain-of-Custody form will follow the procedures outline in SOP-19, Chain of Custody 

Form and include the following information: 

 consultant name, address, phone number 

 project manager  

 project name and/or number 

 sample ID (eight digit code) 

 canister ID 

 final pressure in canister 

 date sample was collected 

 time sample was collected 

 Size of sampling canister  

 analysis to be performed on the sample 

 signature of the sampler 

 date/time relinquished by sample technician 

 signature of sample recipient 

 signature of the person at the lab who accepted the samples 

 date and time the sample was received by the laboratory 
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 final remarks about the samples after acceptance by the laboratory 

A copy of the Chain-of-Custody records will be submitted to the project office on a daily basis; 

an additional copy will be included with the analytical results from the laboratory. 

14.5 REFERENCES 

ADEQ, 2000; Arizona Department of Environmental Quality Superfund Program Section 

Quality Assurance Program Plan, Arizona Department of Environmental Quality SPS, 

May 22, 2000. 

ASTM Standard Designation D 5466-95; Test Method for Determination of Volatile Organic 

Chemicals in Atmospheres (Canister Sampling Methodolog).- 

US EPA, 1991, Site Characterization For Subsurface Remediation, Epa/625/4-91/026; U.S. 

Environmental Protection Agency, November 1991. 
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15.0 SOIL VAPOR SAMPLING FOR REMEDIATION SYSTEMS (3.4.7) 

This SOP describes the specific protocols necessary for the collection of representative water 

samples from groundwater treatment systems. The objectives of water sampling from 

groundwater treatment systems are to: 

 Estimate contaminant mass removal from the subsurface by the remediation system; 

 Evaluate contaminant removal or destruction efficiency of the remediation system; and 

 Estimate system life (e.g., granular activated carbon usage rate) 

15.1 PROCEDURE SUMMARY 

Sampling requirements for remediation systems will vary based on system design and permit 

requirements. Refer to the site-specific Operations and Maintenance Manual, Monitoring Plan, 

and/or Air Quality Permit to determine sampling frequency, sample collection points, and 

required analyses. Typically, vapor sampling for remediation systems requires influent and 

effluent sampling, and may include sampling at intermediate points (e.g., between granular 

activated carbon vessels, or between primary and secondary treatment technologies). 

Samples may be collected in either new, unused Tedlar bags or laboratory-certified clean 

Summa


 canisters from each sample location. Please note that 1-liter canisters are typically used 

for “source” testing, while 3-liter canisters are typically used for low vapor concentrations (i.e., 

in the parts per billion by volume range). If Summa


 canisters are used, check the Summa


 

canisters vacuum gauge. Canisters that decrease in vacuum over time indicate that the inlet valve 

may be leaking jeopardizing the integrity of the sample. 

15.2 EQUIPMENT AND MATERIALS REQUIRED FOR PROCEDURE 

The following equipment should be used during sample collection activities: 

 Appropriate air monitoring equipment (as per project specific health and safety plan or 

HASP) 

 Appropriate personnel protective equipment (PPE) as per HASP 

 Decontamination equipment 

 Treatment system keys and/or well keys 

 Miscellaneous tools 
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 Vacuum or air sampling pump with integral air meter 

 Vacuum gauges 

 Teflon tubing of appropriate size (typically ¼-inch) 

 Portable generator or other power source 

 Paper towels 

 Waterproof and permanent markers or pens 

 Packing material for sample containers 

 Field logbook, field sheets, chain-of-custody sheets, sample collection log, air monitoring 

log, HASP 

 System O&M Manual and As-built drawings 

 Laboratory supplied sample containers (i.e., Tedlar bags or Summa canisters) 

 Shipping container 

15.3 SAMPLE COLLECTION PROCEDURES 

15.3.1 Grab Sampling from Pressurized Lines Via Sampling Ports 

Samples will be collected from each designated sample collection point as follows: 

 Ensure that the remediation system has been operational a suitable period of time to 

provide representative vapor samples. 

 Connect new, clean Teflon tubing to the sampling port. Open the valve to the sampling 

port and allow the pressurized air/vapor stream to flush the air out of the Teflon tubing. 

Ensure that the vapor stream does not contain condensate which may effect the sample. 

Should the vapor stream contain condensate, a moisture trap must be installed in-line. 

 Following the flushing of the Teflon tubing, immediately connect the inlet port of the 

Tedlar bag or Summa canister to the discharge side of the Teflon tubing. Do not allow 

air to enter the tubing prior to connection to the sampling container. 

 Open the valve on the sampling container.  

 Allow the Tedlar bag to fill such that the bag is about three quarters full. Do not 

fill the bag completely. A bag that has been filled completely may burst during 

shipping. 



 

15-3 

 Allow the Summa


 canister to fill for the prescribed time on the sampling valve. 

Most canisters have a 1-minute or 2-minute fill time. (In special cases, an 8-hour 

or 24-hour sampling valve may be used. These longer sampling times are 

typically used for ambient air sampling rather than grab sampling of remediation 

systems.) 

 When the sample container is filled, close the valve on the sampling container and 

remove the container from the tubing. 

 Close the valve on the sampling port, remove the sampling tubing and discard. 

15.3.2 Grab Sampling from Vacuum Lines 

It is recommended to use Summa


 canisters to sample locations that are under vacuum. Samples 

will be collected from each designated sample collection point using an air sampling pump as 

follows: 

 Ensure that the air sampling pump has been decontaminated prior to each use. 

 Connect new, clean Teflon tubing from the valved sampling port (Valve A) to the air 

sampling pump. The sampling pump must be capable of pulling a vacuum greater than 

the vacuum at the sample location. A tee is to be installed in the tubing between the 

sample port and the pump. The tee is connected to the valve on the Summa canister 

(Valve B) using a short length of new, clean Teflon tubing.  

 Turn on the air sampling pump and open the valve to the sampling port (Valve A) and 

allow the air/vapor stream to flush the air out of the Teflon tubing. Ensure that the vapor 

stream does not contain condensate which may affect the sample. Should the vapor 

stream contain condensate, a moisture trap must be installed in-line. 

 Following the flushing of the Teflon tubing using the air sampling pump, open the valve 

on the Summa canister (Valve B). Allow the Summa canister to fill for the prescribed 

time on the sampling valve. Most canisters have a 1-minute or 2-minute fill time. 

 At the conclusion of sampling, close the valve on the canister (Valve B). 

 Disconnect the air sampling pump and allow ambient air to flush the pump for 

decontamination purposes. Use a field instrument (e.g., photoionization detector) to 

monitor the discharge from the sampling pump to monitor decontamination. 

 Close the sampling port valve (Valve A). 
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15.3.3 Stack Sampling – EPA 25A 

Typically, grab samples are used to demonstrate remediation system performance and are also 

sufficient for reporting required within air quality permits. Occasionally, formal performance 

monitoring of a remediation system is requested to be conducted by an air quality agency. 

Should formal performance monitoring be required, URS will prepare a work plan for review by 

the air quality agency.  

15.4 SAMPLE SHIPPING PROCEDURES, CUSTODY, AND HOLD TIMES 

Required sample containers and recommended maximum holding times for samples submitted to 

the laboratory will vary with the source of the sample and the analytical method to be performed. 

In the field, each sample container will be marked with the sampling location ID, and date and 

time of sample collection. Samples will be stored at room temperature. It is important to keep 

Tedlar bags out of direct sunlight to avoid VOC destruction as a result of UV light. Samples will 

be transported directly from the field or shipped to the laboratory for analysis. Tedlar bags will 

be shipped to the analytical laboratory within 24 hours of sample collection. Samples collected 

within Summa


 canisters will be shipped within the hold time for the sample as indicated by the 

analytical method. 

Each Chain-of-Custody form will follow the procedures outline in SOP-19, Chain of Custody 

Form and in section 13.4.3 in SOP-13, Sampling Soil Vapor Monitoring Wells.  

15.5 REFERENCES 

ADEQ, 2000; Arizona Department of Environmental Quality Superfund Program Section 

Quality Assurance Program Plan, Arizona Department of Environmental Quality SPS, 

May 22, 2000. 
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16.0 MAXI AND MINI SIMULPROBE SAMPLING FOR SOIL, SOIL 

VAPOR, AND GROUNDWATER (3.4.9) 

This SOP describes the specific protocols necessary for the collection of representative soil, soil 

vapor, and groundwater samples using SimulProbe technology. 

16.1 PROCEDURE SUMMARY 

Simulprobe technology enables samples to be collected from discrete intervals while 

minimizing the downward transport of contaminants from one horizon to another. The 

Simulprobe Sampler (the Sampler) is decontaminated at the surface, then pressurized with an 

inert gas to prevent fluid entrance during down hole positioning of the Sampler. When the drill 

bit reaches the sampling depth, the driller will lower the pressurized Sampler on steel center 

rods. The Sampler will be advanced by the direct push method where possible. In conditions 

where the drilling rig cannot push the Sampler, the Sampler can be driven by the drilling rig’s 

slide hammer. The Sampler will be driven a minimum of 12 inches and no greater than 24 inches 

at each sampling interval. The Sampler then will be retracted no more than 5 inches to expose a 

4-inch screened section of the inner tool. The field geologist will record the inches driven and 

inches retracted for each sample collected. The pressure in the Sampler will be released, which 

allows fluid from the sampling depth to enter the Sampler chamber. After sample collection, the 

Sampler is re-pressurized and retrieved to the ground surface. Re-pressurizing the Sampler 

prevents any borehole fluids from mixing with the groundwater sample during recovery of the 

Sampler, and preserves samples containing volatile organic compounds. 

The Sampler can retrieve approximately 2 liters of sample, which allows for adequate volumes 

of water to be collected for primary samples, split samples, and duplicates where necessary. 

Laboratory-provided sampling containers having appropriate preservatives will be filled directly 

from the Sampler chamber.  

16.2 SAMPLE COLLECTION PROCEDURES 

Sample collection procedures are detailed in the attached Simulprobe documents. 

16.3 SAMPLE SHIPPING PROCEDURES, CUSTODY, AND HOLD TIMES 

Sample hold times will vary depending upon the sample matrix and the analytical method to be 

employed. Refer to the site-specific Field Sampling Plan to determine the hold times. Refer to 

groundwater sampling, soil sampling, and soil vapor sampling SOPs for appropriate containers 
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and handling and Chain of Custody requirements. For general Chain of Custody requirements, 

refer to SOP-19, Chain of Custody Form. 

16.4 FIELD QUALITY ASSURANCE/QUALITY CONTROL PROCEDURES 

Additional quality assurance samples will also be collected during each sampling event. The 

quality assurance samples collected will by project specific according to the Field Sampling 

Plan, but may include the following. 

 field blanks 

 trip blanks 

 duplicate/split samples 

 equipment blank 
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17.0 FIELD SAMPLE MANAGEMENT 

17.1 PURPOSE 

The purpose of this Standard Operating Procedure (SOP) is to assure representative 

environmental sample data by documenting the management of samples from time of collection 

through analysis and final disposition. 

17.2 SCOPE 

This SOP applies to all personnel who collect and/or handle environmental samples. 

17.3 METHOD 

17.3.1 General 

An essential part of the sampling/analytical portion of any environmental project is assuring the 

integrity of the sample from collection to data reporting.  Projects where analytical data or 

conclusions based upon analytical data may be used in litigation demand that accountability of 

the history of a sample be available to demonstrate that the data are a true representation of the 

environment.  The chain of custody (COC) form is used as evidence in legal proceedings to 

demonstrate that a sample was not tampered with or altered in any way that may skew the 

analytical accuracy of the laboratory results.  Therefore, it is extremely important that COC 

forms be complete, accurate, and consistent. 

Assuring sample integrity and accountability requires strict adherence to the proper use of the 

following six essential sampling components: 

 Sampling and Analysis Plans (SAPs); 

 Sample labels; 

 Sample logs; 

 Sample custody seals; 

 Field logbooks; and 

 COC forms. 

Successful implementation of these components requires a thorough understanding of sample 

custody requirements.  A sample is under an organization’s custody if: 
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 It is in an employee’s physical possession; 

 It is in view of an employee, after being in their physical possession; 

 It was in an employee’s physical possession and then locked up so no one could 

tamper with it; and 

 It is in a designated and identified secure area, controlled and restricted to 

authorized personnel (or individuals accompanied by authorized personnel) only. 

A sample remains in an organization’s custody until relinquished in writing to another person or 

organization that is authorized to take custody of the sample.   

17.3.2 Procedures 

17.3.2.1 Sample Labels 

Sample labels are required to prevent misidentification of samples.  Sample labels will generally 

be pre-printed by a database technician and taken to the field. 

The sample label will be affixed to the proper sample container at the time of the sampling event 

by the field sampler.  The labels will contain the following pre-printed information: 

 Sample identification number (ID); 

 Site ID; 

 Event ID (if applicable); 

 Location ID; 

 Analyses requested; 

 Receiving laboratory; 

 Type of sample container; 

 Preservatives used; 

 Sample matrix; and 

 Matrix spike/matrix spike duplicate (MS/MSD) if required. 

 

 

During a sampling event, the field sampler will write the following information on the label: 
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 Field sampler’s initials; 

 Date (mm/dd/yy or m/d/yy, i.e., 04/03/98 or 4/3/98 is April 3, 1998); and 

 Time of sample collection (military format). 

Custody seals are narrow strips of adhesive paper used to document that no sample tampering 

has occurred during transport from the time of collection to laboratory receipt.  Custody seals 

will be signed, dated, and attached to all coolers so they tear if the cooler is opened. 

17.3.2.2 Field Logbooks 

All samples collected will be documented in field logbooks.  All field documentation will follow 

SOP-2, Field Activity Records. 

17.3.2.3 Chain-of-Custody Form 

Every person involved with sample collection and handling will know and understand the  

COC form, discussed in detail in SOP-19, Chain-of-Custody Form.  These procedures will be 

made available to all field personnel. 

The sample shipper will complete the COC form while preparing the samples for shipment.  This 

individual or other authorized person will sign the “Relinquished By” box and enter the shipper’s 

name in the “Received By” box prior to sealing a sample shipping container for courier pickup 

after ensuring that samples and COC forms match (in other words, only samples identified on the 

enclosed COC(s) are in the container and all samples enclosed are listed on the COC(s) 

enclosed).  The “Received By” box will be signed by the laboratory sample receipt staff.  As 

long as COC forms are sealed inside the sample shipping container, commercial carriers are not 

required to sign the COC form. 

Distribution of the COC form will be: 

 Original and one copy - sealed in plastic bag and taped inside the top of the 

shipping container; 

 One copy - file in appropriate Field Office project file; and 

 One copy - submit to Data Management staff. 

All changes to a COC form will be made by striking the incorrect information with a single line, 

initialing and dating the strike, and inserting the correct information.  If changes are made to a 

COC form after the original distribution, the following steps will be taken: 
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 Make the change by striking the incorrect information with a single line, initialing 

and dating the strike, and inserting the correct information (in black or blue 

indelible ink).  Add a comment as to why the change was made, as appropriate. 

 Distribute copies of the corrected COC form as specified above. 

Whenever a sample is split with a second party (e.g., client, agency) a separate COC form must 

be prepared for those samples. 

17.4 REFERENCES 

US Environmental Protection Agency (US EPA), December 1984, Characterization of 

Hazardous Waste Sites - A Methods Manual: Vol. II.  Available Sampling Methods, 2nd Edition, 

USEPA-600/4-84-076, p. D1-D11. 

US EPA/NEIC, User’s Guide to the EPA Contract Laboratory Program. 

US EPA/NEIC, 1982.  Policies and Procedures, 330/9/78/001-R. 

17.5 RECORDS 

Procedures for maintaining COC forms are described in SOP-19, Chain-of-Custody Form. 
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18.0 PRESERVING ENVIRONMENTAL SAMPLES IN THE FIELD 

18.1 PURPOSE 

The purpose of this Standard Operating Procedure (SOP) is to ensure that the chemical integrity 

of a sample is maintained from time of collection until chemical analysis. 

18.2 SCOPE 

This SOP applies to all personnel involved with the collection, shipping, and chemical analysis 

of environmental samples.  The SOP documents the protocols and chemicals to be used for the 

preservation of field samples.  The environmental media addressed in this SOP include soils, 

sediments, Investigation-Derived Waste (IDW), and aqueous samples. 

18.3 METHOD 

18.3.1 General 

Most chemical and biological reactions and many physical processes are slowed by lowering the 

temperature.  Therefore, all samples except solids samples for volatile organic compounds 

(VOC) analysis need to be cooled at the time of collection and maintained slightly above 

freezing until preparation for final analysis.  Solid VOC samples are extracted within 48 hours of 

collection and the extract kept chilled. 

Non VOC soil samples and other solid samples, including sediments, sludges and solid waste, 

will be preserved by cooling to  6°C.  Soil and solid samples require no other preservatives, 

except for special conditions outlined in SOP-8, Soil Sampling_VOC, SOP-9, Soil 

Sampling_Composite, and SOP-10, Soil Sampling_Metals.  However, analysis must be 

performed within the method-specific holding time requirements. 

Aqueous samples may be presumed to be homogenous and amenable to chemical preservation as 

applicable.  In addition to keeping such samples cold, the following general approaches are 

employed depending on the analyte(s): 

 Volatile acids (hydrogen cyanide, hydrogen sulfide) are rendered involatile in the 

presence of strong base (sodium hydroxide (NaOH), pH > 12). 

 Volatile bases (ammonia) are rendered involatile in the presence of strong acid 

(sulfuric acid [H2SO4], pH < 2). 
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 Biodegradation of organic compounds is retarded under strongly acidic conditions 

(hydrochloric acid [HCl] or H2SO4, pH < 2). 

 Dehydrohalogenation (loss of HCl) of chlorinated solvents is counteracted in the 

presence of acid (HCl, pH < 2). 

 Oxidation of target analytes by the chlorine found in drinking water is eliminated 

by destroying the chlorine with a reducing agent such as sodium thiosulfate. 

 Many soluble metal salts tend to plate out on the walls of the container or form 

precipitates with time.  This can be prevented by the addition of nitric acid to a 

pH of < 2, which maintains the metals as soluble nitrate salts. 

18.3.2 Procedures 

18.3.3 General 

All sample containers and disposable soil syringes for VOC sample collection will be supplied in 

advance by the subcontracting laboratories. 

The required chemical preservatives for aqueous samples will normally be added to the 

appropriate containers by the subcontracting laboratories prior to delivery to the field.  Pre-

preserved sample containers are preferable so that the laboratory scheduled to do the analysis 

maintains control over sample integrity and container cleanliness.  Sample preservatives should 

be identified on the sample label and the sample log form. 

18.3.3.1 Soil, Sediment, and Solid IDW 

Following collection, solid samples, except for volatiles in any type of container, will be labeled 

and then immediately placed in an ice chest containing sufficient ice to maintain a temperature 

range of 0 -  6°C throughout the day.  Ice chests with samples collected at the sampling site will 

be transported to the field sample control area in a timely fashion. 

Samples are maintained in ice or in refrigerators, within a range of 0 -  6°C, from the time they 

are collected until the samples are packed for shipment and relinquished to the shipper or other 

transport agent.  

All soil and sediment samples are shipped in ice chests packed with sufficient ice to maintain a 

temperature range of  6°C for at least 24 hours (refer to Standard Operating Procedure SOP-20, 

Packing and Shipping of Environmental Samples).  The receiving laboratory will measure the 

temperature within the ice chest and then place the VOC samples in a freezer with a temperature 
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between –7°C and –20°C immediately upon assuming custody of a shipment of samples.  The 

temperature of all ice chests will be noted on the chain-of-custody form or addenda to the form. 

Temperatures in excess of 6°C will be reported immediately to the Project Chemist.  After 

consultation with the Project Chemist and QA Manager, the Project Manager will determine if 

resampling is necessary. 

18.3.3.2 Aqueous Samples 

With respect to procedures for maintaining a temperature range of 0 -  6°C, aqueous samples 

will be treated the same as solid samples as described in Section 3.2.2.   

The amount of acid preservative provided by the laboratory may not suffice to lower the pH to 

< 2 in the case of highly buffered waters.  The pH of such samples should be monitored on a 

regular basis (see SOP-4, Groundwater Purging and Sampling).  A small amount should be 

poured from each container with preservative (except zero headspace samples) directly onto the 

pH strip.  For volatile organic compounds, this is best accomplished by filling an extra vial 

during collection, ensuring it is not overfilled, then using pH strips or probe to check that the 

sample is at or below the maximum pH allowed.  This vial would then be disposed of as IDW.  

Similar remarks apply to aqueous samples preserved with NaOH where the pH should be > 12.  

With the exception of VOCs, if the pH of a sample is not at the required level, the appropriate 

chemical preservative will be added in the field until the required level is achieved.  For VOCs, 

the sample containers cannot be reopened once the sample has been collected; therefore, the 

laboratory will be notified of all VOC samples that do not meet the target preservation pH.  

Those VOC samples will be prioritized by the laboratory so that the analyses are completed 

within the unpreserved holding time limits. 

18.3.3.3 Reagents 

Reagent-grade inorganic chemicals conforming to specifications of the Committee on Analytical 

Reagents of the American Chemical Society (ACS) will be used as preservatives, including: 

 Analyte-free reagent water, prepared per page 26 of Chapter One of Standard 

Methods for the Examination of Water and Wastewater (American Public Health 

Association, 1985) or purchased high pressure liquid chromatography-grade 

water; 

 Nitric Acid, ACS grade, 16N; 

 NaOH, ACS grade, pellets; 
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 H2SO4, ACS grade, 37N; 

 HCl, ACS grade, 12N; 

 Sodium Thiosulfate, ACS grade crystals; and 

 Zinc Acetate. 

18.4 REFERENCES 

American Public Health Association, 1985.  Standard Methods for the Examination of Water and 

Wastewater, 16th Edition. 

Code of Federal Regulations (CFR), 1990, 40 CFR 136. 

U.S. Environmental Protection Agency (EPA), June 1991.  Statement of Work for Organics 

Analysis, Document No. OLMO1.0, Contract Laboratory Program. 

EPA, November 1990.  Test Methods for Evaluating Solid Waste, Physical/Chemical Methods, 

SW-846, 3rd Edition, Final Update I, Office of Solid Waste and Emergency Response, 

Washington, D.C. 

EPA, March 1990.  Statement of Work for Inorganics Analysis, Document No. ILMO1.0, 

Contract Laboratory Program. 

EPA, December 1982.  Methods for Chemical Analysis of Water and Wastes, USEPA-600/4-82-

055. 

State of California, 1989.  Leaking Underground Fuel Tank Field Manual:  Guidelines for Site 

Assessment, Cleanup, and Underground Storage Tank Closure, Leaking Underground Fuel Tank 

Task Force.  

18.5 RECORDS 

A record of reagents used with corresponding lot control numbers will be maintained in the 

sample control area by the Sample Shipper/Controller. 

 

 

 



 

19-1 

19.0 CHAIN OF CUSTODY FORM 

19.1 PURPOSE 

The purpose of this Standard Operating Procedure (SOP) is to delineate protocols for use of the 

chain of custody (COC) form. 

19.2 SCOPE 

This SOP applies to all personnel responsible for collecting, shipping, and analyzing 

environmental samples. 

19.3 METHOD 

19.3.1 General 

COC forms are used to legally track samples from time of collection through completion of 

laboratory analysis. 

19.3.2 Procedures 

The following information will be preprinted on the COC form when possible: 

 Project name; 

 Name and address of laboratory; and 

 Potential analysis and method numbers. 

The following information will be written on the COC form by the sample controller/shipper: 

 Site name; 

 Name of receiving laboratory; 

 Sample IDs for all samples in a particular cooler/shipping container; 

 Sample matrix or matrix code (e.g., SO for soil); 

 Sample type (environmental, trip blank, equipment blank, etc.), which is 

encrypted in the sample ID code; 

 

 Analysis requested by method number unless other arrangements are made with 
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the receiving laboratory; 

 Number of containers;  

 Quality Control (QC) required (to indicate the sample is to be used for matrix 

spike/matrix spike duplicate analyses); 

 Date of collection (mm/dd/yy or m/dd/yy: 04/03/98 or 4/3/98 is April 3, 1998); 

 Time of collection (military format); 

 Signature of individual who prepares the COC form; 

 Cooler identification (ID); 

 Carrier service and airbill number; and 

 Signature of individual relinquishing samples along with the date and time of 

relinquishment. 

Upon completion of the form, retain two copies and affix the original and one copy to the inside 

of the sample cooler (in a Ziploc
®
 bag to protect from moisture), to be sent to the designated 

laboratory. 

19.4 REFERENCES 

U.S. Environmental Protection Agency (EPA), December 1990.  Sampler's Guide to the 

Contract Laboratory Program, USEPA/540/P-90/006, Directive 9240.0-06, Office of 

Emergency and Remedial Response, Washington, D.C. 

EPA, January 1991.  User's Guide to the Contract Laboratory Program, USEPA/540/0-91/002, 

Directive 9240.0-01D, Office of Emergency and Remedial Response, Washington, D.C. 

EPA, Guidelines and Specifications for Preparing Quality Assurance Project Plans. 

19.5 RECORDS 

Distribution of the COC record will be: 

 Original and one copy - sealed in plastic bag with a custody seal (initialed and 

dated) and taped inside the top of the shipping container; 

 One copy - file in Project File; and 

 One copy - submit to URS Database Manager. 

 



 

19-3 

 

 

 

 

 

 



 

20-1 

20.0 PACKING AND SHIPPING OF ENVIRONMENTAL SAMPLES 

20.1 PURPOSE 

The purpose of this Standard Operating Procedure (SOP) is to provide guidance for the packing 

and shipping of environmental samples with the appropriate chain-of-custody (COC) forms.  

This is in accordance with all applicable transportation regulations, analytical requirements, and 

proper COC forms. 

20.2 SCOPE 

This SOP applies to all personnel involved in the packing and shipping of environmental 

samples.  Samples determined to be hazardous will be managed in accordance with the 

requirements of the U.S. Department of Transportation (DOT) and the International Air 

Transportation Association (IATA) for shipping hazardous/dangerous goods by land or air.   

20.3 METHOD 

20.3.1 General 

Environmental samples and quality control samples are collected, labeled, and sealed in the field, 

and COC is maintained, as defined in SOP-17, Field Sample Management. 

40 Code of Federal Regulations (CFR) Part 261.4 describes sample shipping requirements.  It 

states that: 

"... a sample of solid waste or a sample of water, soil, or air, which is collected for the sole 

purpose of testing its characteristics or composition, is not subject to any requirements of this 

part (hazardous materials shipping requirements)...  when: 

(i) The sample is being transported to a laboratory for the purpose of testing; or  

(ii) The sample is being transported back to the sample collector after testing. 

In order to qualify for the(se) exemption(s)..., a sample collector shipping samples to a 

laboratory and a laboratory returning samples to a sample collector must: 

(i) Comply with DOT, U.S. Postal Service (USPS), or any other applicable shipping 

requirements; or 
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(ii) Comply with the following requirements if the sample collector determines that 

DOT, USPS, or other shipping requirements do not apply to the shipment of the 

sample: 

(A) Assure that the following information accompanies the sample: 

(1) The sample collector's name, mailing address, and telephone 

number; 

(2) The laboratory's name, mailing address, and telephone number; 

(3) The quantity of the sample; 

(4) The date of shipment; and 

(5) A description of the sample. 

(B) Package the sample so that it does not leak, spill, or vaporize from its 

packaging.  The URS Hazardous Materials Shipping Hotline can be 

reached at 1.800.381.0664.  Shipping experts are available via the hotline 

to answer any shipping questions you may have. 

Samples will be assessed to determine potential hazard.  Potentially hazardous samples are 

required by law to be properly handled and labeled.   

PID readings greater than 1,000 parts per million will be used to identify a sample as hazardous.  

These measurements should be made on the sample headspace or directly over the sample as it is 

being collected.  Good judgment on the part of the sample coordinator is also necessary to 

identify hazardous samples.  Samples collected from chemical or fuel drums and tanks, stained 

or otherwise obviously contaminated soil, free product from a well, leachates, sludges, and 

samples with headspace readings noted above are all hazardous samples.  Hazardous waste 

samples will be shipped according to DOT and IATA regulations. 

Samples determined to be non-hazardous by the Sample Coordinator are environmental samples.  

They are to be labeled, packaged, documented, and shipped as described in Section 4.3. 
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20.3.2 Procedures 

Determine the maximum allowable weight of each cooler (Federal Express limit for Priority 

Overnight shipping is 150 pounds). 

Place each container in a Ziploc


 bag and seal, squeezing as much air as possible from the bag 

before closing.  Glass bottles and jars will be wrapped in bubble wrap. 

Tape the cooler's drain plug shut on the inside and the outside, unless using dry ice in shipment. 

Place a large size plastic bag (trash bag) in the cooler to contain samples. 

Place the bottles upright in the plastic bag, with enough room for ice bags to be placed among 

and around the containers, and insulate with enough bubble wrap to deter breakage. 

Place ice (double-bagged) among the containers along the walls and top of each cooler in a 

manner to ensure uniform cooling.  When shipping soil samples, place one bag of ice along the 

bottom of the cooler as well.  For water samples, it is possible to place the bottles upright in 

absorbent material to provide additional stability.  Do not use Blue Ice, as its heat capacity is 

lower than regular ice.  If the Sample Shipper/Controller is informed by the laboratory that the 

samples are not being chilled sufficiently, additional ice may be required.  Note that in summer 

months, more ice may be needed to ensure the samples arrive cold at the laboratory. 

If shipping via commercial carrier (e.g., Federal Express), write the carrier's airbill number on 

the COC form, place the appropriate pages of the COC form inside a Ziploc


 bag, and seal the 

bag with a signed, dated custody seal.  The COC form has three pages.  The original and one 

copy are sealed inside the Ziploc


 bag and placed inside the cooler.  One copy goes to project 

data management, and one copy (made by the Field Manager) is placed in field files.  The COC 

form sent to the laboratory must be completed with all designated information, the pages must be 

originals (not photocopies), and the COC must be unique to the samples contained in the cooler. 

If a courier from the laboratory is collecting the samples and delivering them to the laboratory, 

have the courier confirm that all samples listed are present, and then sign the COC form.  

Tape the Ziploc


 bag with the COC form to the inside lid of the cooler, and close and latch the 

cooler. 

Wrap strapping tape completely around the cooler on both sides of the latch. 
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Affix the shipping label with the address and telephone number of the laboratory and the 

contractor. 

Affix signed custody seals on the front right and back left of the cooler across the lid, so as to 

tear if the cooler is opened during shipping. 

The laboratory should be notified if the samples are being delivered via courier.  They should be 

prepared to receive and check the samples and sign the COC form as the sample receiver. 

20.4 REFERENCES 

40 CFR 261.4, July 1990.  Identification and Listing of Hazardous Waste.  Federal Register, 

Chapter 1, p. 35. 

Environmental Resource Center, 1992.  Hazardous Waste Management Compliance Handbook.  

Van Nostrand Reinhold, New York. 

EPA, 1987.  A Compendium of Superfund Field Operation Methods.  Office of Solid Waste and 

Emergency Response, Directive 9355.0-14. 

EPA, 1986.  RCRA Groundwater Monitoring Technical Enforcement Guidance Document. 

EPA, 1985.  Characterization of Hazardous Waste Sites:  A Method Manual, Vol. I, Site 

Investigation. 

20.5 RECORDS 

Completed COC form. 
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21.0 INVESTIGATION-DERIVED WASTE 

21.1 PURPOSE 

The purpose of this Standard Operating Procedure (SOP) is to ensure that Investigation-

Derived Waste (IDW) generated as the result of environmental investigations is managed: 

 In a manner consistent with the federal and state applicable or relevant and 

appropriate requirements (ARARs) to the extent practical; 

 To ensure that the potential of further contamination to the site from IDW is 

eliminated; 

 To ensure the quantity of generated IDW is minimized; 

 To provide labeling, tracking, and inventory of IDW; and 

 To reduce health and safety concerns by reducing the potential for exposure. 

21.2 SCOPE 

This SOP applies to all contractor personnel and subcontractors generating, transporting, and 

handling IDW during environmental investigations and monitoring programs at the site.  This 

SOP describes the minimum acceptable practices.   

21.3 METHOD 

21.3.1 General 

The IDW generated should be considered part of the site that is being investigated and should 

be managed with other wastes from the site.  The IDW should be managed in a protective 

manner and should comply with Arizona Department of Environmental Quality (ADEQ) and 

Resource Conservation Recovery Act (RCRA) requirements. 

21.3.2 Procedures 

21.3.2.1 Materials 

The following materials may be used to comply with this SOP: 

 Ring-top 55-gallon drums (DOT-17-H); 

 20-yard (or similar capacity) roll-off boxes with tarps to cover; 
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 Roll-off liners; 

 Drum labels; 

 Field supplies such as pallets, Visqueen, rope, drum liners, paint pens, tape, and 

hand tools;  

 Sampling and shipping supplies such as bottles, coolers, plastic bags, vermiculite, 

self-closing plastic bags, labels, tapes, and bubble wrap; 

 Health and safety equipment such as personal protective equipment (PPE), first 

aid supplies from sites and vehicles, and eye wash stations; 

 250-gallon truck tank(s); 

 Submersible pump(s); 

 Hoses and clamps; and 

 Spill kit that contains absorb booms or pads, vermiculite, hand tools, spill-related 

PPE. 

21.3.2.2 Equipment 

The following equipment will be needed to comply with this SOP: 

 Boom truck; 

 Flat bed truck; 

 Soil sampling equipment such as hand auger, trowels, bowls, sieves, drum 

thieves, disposable bailers, funnels, and bottles; 

 Drum forks or clamps; 

 Health and safety equipment and monitoring equipment (photoionization detector 

[PID], flame ionization detector [FID]); 

 First aid supplies, eye wash station, splash protection PPE; 

 Water polishing system, if applicable (Project-Specific Basewide Sampling  

 Analysis Plan [SAP] should contain the plans, designs, and equipment list for this 

system); 

 Bulk tank(s); and 

 Roll-off boxes. 
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21.3.2.3 Solid Investigation-Derived Waste 

All waste that is generated, stored, processed, transported or disposed of in the state must be 

classified according to Arizona Revised Statutes (ARS) Title 49, Chapter 4, Solid Waste 

Management, and Chapter 5, Hazardous Waste Disposal. 

Non-Indigenous Solid IDW such as disposable sampling equipment or tools will be disposed 

at a licensed landfill.  Used PPE such as Tyvek® or Saranac® suits; latex, nitrile, or rubber 

gloves or booties; and spent respirator filters will be disposed as hazardous, non-hazardous, 

or radioactive waste in an appropriate designated drum/container/dumpster based on its 

generation.  PPE generated from coming into contact with listed or characteristic hazardous 

waste will be disposed in a separate drum/container/dumpster designated for hazardous waste 

and shipped to an approved facility.  However, PPE generated during the investigation from 

non-hazardous waste areas will be placed in a separate container and will be managed as 

non-hazardous waste.   

Grossly contaminated PPE will be put into a ring-top 55-gallon drum lined with plastic bag 

drum liner.  When the drum is full, the liner bag will be sealed, the lid closed, and the drum 

will be numbered, labeled, and moved to the secured site drum holding area.   

Indigenous Solid IDW Any solids generated during an investigation will be collected and 

placed in appropriate designated drums/containers/dumpsters and manifested off-site for 

disposal based on its nature and characteristics as either hazardous waste, non-hazardous 

waste, or a radioactive waste.  For solids where nature of contamination is not known, the 

contractor must first determine whether the waste is hazardous or non-hazardous using either 

historical information or sampling.  Waste such as drill cuttings, and excess soil samples or 

other solid media that may be generated, will be stored at the sampling location and/or a 

designated location at the site.  As the IDW is generated, it will be placed into clean ring-top 

55-gallon drums or lined roll-off boxes.  The drums to be used for the collection of wastes 

will be placed in new or reconditioned containers carrying the Department of Transportation 

(DOT) United Nations “performance oriented packaging standard” symbol.  Containers 

storing hazardous waste must be marked using a yellow “Hazardous Waste” label with the 

name, address, city, state, zip code, EPA ID number, EPA waste number, accumulation start 

date, manifest document number, and DOT proper shipping name.   
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21.3.2.3.1 Solid Waste Sampling and Characterization 

Generators who characterize waste using analytical methods to classify their waste must follow 

all state requirements.  Where required by the disposal facilities, additional samples from each 

drum/container may be required.  The solid samples will be collected using either a trier or an 

auger (SW-846, Chapter 9, Sampling Plans, 1986).  For each drum/container, the analytical data 

associated with the samples collected for characterization of the waste will be evaluated to 

determine if the IDW is hazardous waste.  To determine the characteristic of the IDW, the 

analytical results will be compared to the Toxicity Characteristic Leaching Procedure (TCLP) 

regulatory limit (40 CFR 261.24).   

The field sampler will accurately record field-screening data on the waste accumulation log.  

IDW at each site will be containerized, managed, and sampled as a single waste stream.  The 

non-segregated IDW may be bulk containerized with other non-hazardous solid IDW as 

necessary for efficient management of the waste. 

Grossly contaminated non-indigenous IDW will be characterized as special or hazardous waste.  

The drums will be labeled, manifested, transported, and disposed of at a licensed RCRA 

hazardous/special waste landfill. 

Indigenous solid IDW will be classified after analytical data are available.   

If the IDW is found to be either a special waste or a hazardous waste, then the container will 

be labeled, manifested, transported, and disposed of at a licensed RCRA hazardous/special 

waste landfill, or a municipal solid waste (MSW) landfill that can accept Special Wastes.  

The landfill will be certified according to 40 CFR 300.440, also known as the off-site rule. 

21.3.2.3.2 Analytical Methods 

The hazardous waste characteristics are defined in 40 CFR 261 Subpart C.  Those characteristics 

include ignitability, corrosivity, reactivity, and TCLP levels.  In the TCLP procedure, samples 

are extracted by Method 1311, further analyzed for TCLP metals, TCLP volatile and 

semivolatile organic compounds.  All waste streams shipped off-site for disposal will be 

analyzed for RCRA characteristics in accordance with 40 CFR 261 Subpart C.  For purposes of 

determining accurate waste classification, any commercial laboratory capable of performing SW-

846 analytical method, using internally derived quality control limits, are adequate to meet the 

Data Quality Objectives (DQOs) for off-site disposal.  Typically, the laboratory will be 

associated with the disposal company and will provide relevant information such as bottle sizes, 

holding times, and sample preparation. 
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All samples analyzed for IDW characterization will be performed in compliance with the 

project-specific plans. 

21.3.2.4 Liquid Investigation-Derived Waste 

It is expected that during sampling activities at the site, liquids will be generated.  The liquid 

IDW generated at each location, such as groundwater from the purging and development of 

monitoring wells and wastewaters from the decontamination of equipment will be characterized 

to determine types of contaminants present and management process required to handle the 

waste.  Liquid IDW may at the Project Manager and Arizona Department of Environmental 

Quality (ADEQ) direction be combined from several sites if the IDW is determined to be non-

hazardous.  Historical results may be used to make this determination.  Disposal options for 

purge water include surface discharge or discharge back to the well from which the water was 

removed (in accordance with the Aquifer Protection General Permit Type A 1.04), or transport 

and disposal at a permitted treatment facility. The selected disposal option will be project 

dependent. 

21.3.2.4.1 Liquid Waste Characterization 

Before any data gathering activity occurs, the presence of a water-immiscible phase will be 

determined visually or using an oil/water interface probe.  If a water-immiscible phase is present, 

then the IDW generated from that location will be pumped into 55-gallon drums.  The drums, 

which will be sealed, numbered, labeled, and recorded on log sheets, will be left on pallets at the 

location.  A composite sample will be taken and analyzed for hazardous waste characteristics.  

Before sampling, the drums of water with an immiscible layer will be inspected.   

If the IDW is found to be a special or hazardous waste as defined in ARS 49-851 to 868, or 40 

CFR 261, Subpart D, or ARS Title 49, Chapter 5, then the container will be labeled, manifested, 

stored in a secured area with temporary berms, until it can transported for disposal at a licensed 

RCRA hazardous/special waste disposal facility.  

If analytical results from liquid samples demonstrate the IDW is non-hazardous but contains 

constituents at levels above City of Phoenix guidelines, the wastes must be containerized and 

disposed at an offsite facility.   

If the analytical results from liquid samples show the IDW to be hazardous, the drummed IDW 

will be managed and disposed of as a hazardous waste. 
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Empty drums will be decontaminated and if structurally sound, will be reused.  If the drum is 

not structurally sound, the drum will be decontaminated, crushed, and recycled as scrap. 

21.3.2.4.2 Sampling Liquid IDW 

Representative composite samples will be collected and analyzed to characterize the liquid IDW 

generated at each site and accumulated in bulk storage tanks, drums or other containers using a 

Coliwasa tube.  The samples will be labeled, sealed, recorded on the chain of custody, packaged, 

and shipped to the laboratory for analysis. 

21.3.2.4.3 Analytical Methods 

The hazardous waste characteristics are defined in 40 CFR 261 Subpart C.  Those 

characteristics include:  Toxicity, ignitability, corrosivity, reactivity, and TCLP levels by 

Method 1311, further analyzed for TCLP metals, TCLP volatile and semivolatile organic 

compounds.  For purposes of determining accurate waste classification, any commercial 

laboratory capable of performing SW-846 analytical method, using internally derived QC 

control limits, are adequate to meet the DQOs for offsite disposal.  Typically, the laboratory 

will be associated with the disposal company and will provide relevant information such as 

bottle sizes, holding times, and sample preparation. 

21.3.2.5 IDW Management Procedures 

21.3.2.5.1 Drum Specifications 

The drums to be used for the collection of wastes will be placed in new or reconditioned 

containers carrying the DOT UN “performance oriented packaging standard” symbol.  

Drums should be selected on their ability to hold hazardous, radioactive, and non-hazardous 

liquids and solids without damage to drum integrity.  Special care should be taken in the 

selection of drums in areas where wastes will be collected and that are known to be reactive, 

corrosive, or contain organic solvents.  The drums will be marked with weather proof 

indelible ink showing the sampling location (associated with the waste), and an identification 

number which will represent the location in the storage building where the drum is housed.  

These markings will be located on the top and side of the drum.  Each drum will be stored in 

a manner so that the drum and attached labels can be inspected without moving the drum or 

surrounding drums. 

21.3.2.5.2 Waste Tracking Labels 
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Container labels will be placed on the side and top of each container and will include the 

following information:  Waste tracking number; generator; contents; the estimated depth 

collected (if solid); date the waste was first put in the container; date the container was closed; 

estimated quantity; and the name, address, and phone number of an emergency Point of Contact 

for additional information concerning the containers, and the words “Waste Solids or Waste 

Liquids”.  The drums will comply with DOT regulations outlined in 40 CFR. 

21.3.2.5.3 Transport of Drums and Rolloff Boxes 

All drums will be placed on a flat bed truck or trailer using a forklift or Bobcat and 

transported to the designated central IDW staging area.  Roll-off boxes will be transported on 

a flatbed trailer to the central IDW staging area when two-thirds
 
full or after the roll-off box 

is no longer needed.  Straps will be used to secure the drums when they are placed on the flat 

bed and while being transported to the central IDW staging area. 

21.3.2.5.4 Drum Inspections 

The drums will be stored at the sampling location and/or designated location at the site.  The 

drums will rest directly on a gravel/soil substrate with a secondary containment.  Any spills will 

be reported immediately to the Field Manager and the Project Manager.  If drum integrity is 

compromised, it will be immediately corrected.  All drums will remain closed at all times except 

during accumulation or when waste is being sampled or removed.   

Drums will be inspected at least monthly by the Field Manager or his designee who will 

document in the field logbook or on a checklist the condition of each drum.  Initiation of any 

necessary corrective actions will be the responsibility of Field Manager and coordinated with 

the ADEQ.  Any corrective actions will be discussed with the ADEQ and it contractor’s 

project management personnel. 

21.3.2.5.5 Storage Time Limitations 

Potential RCRA hazardous IDW generated at each site(s) will be temporarily stored for no 

longer than 90 days from beginning date of collection.  According to 40 CFR 262.34(a), a 

generator may accumulate hazardous waste on-site for 90 days or less without a permit or 

without having interim status provided that the requirements in 40 CFR 262.34(a) are met.  The 

storage unit will conform to 40 CFR 262.34(a), having a secondary containment system lined 

with 10-mil plastic.  All non-hazardous waste will be stored at the central IDW staging area no 

longer than one year. 
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21.4 REFERENCES 

40 Code of Federal Regulations (CFR) 261, Subpart D. 

Arizona Revised Statutes (ARS) Title 49, Chapters 4 and 5. 

21.5 RECORDS 

The following records will be maintained by the Field Administrator and retained as project 

documents and included as appropriate in the Waste Management Report for client 

deliverables. 

 Hazardous Waste Weekly Inspection Forms; 

 IDW Inventory Sheet; 

 Field log books; 

 Certificates of Disposal; 

 Water treatment logs, sample collection data sheets, and discharge records; and 

 Receipts for material being recycled. 
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APPENDIX C – ASSESSMENT USING DATA QUALITY INDICATORS 
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C.1 Precision 

Precision is the measure of variability between individual sample measurements under 

prescribed conditions.   

For metals analysis, laboratory analytical precision will be assessed through the analysis of 

laboratory duplicate (D) samples. Precision will be measured as the relative percent difference 

(RPD) between these replicate measurements. The QA requirement for laboratory precision is an 

RPD of less than 35% for soil samples if both results are greater than five times the laboratory 

reporting limit.  If either result is less than or equal to five times the reporting limit, the QA 

requirement will be agreement within three times the reporting limit for soil samples.  

Field sampling and analysis precision will be assessed through the analysis of homogenized field 

duplicate (FD) samples submitted blind to the laboratory.  Concentration dependent evaluation 

criteria will be used to evaluate overall sampling and analysis precision.  For analytes where both 

the sample and field duplicate results are greater than 5 times the higher of the detection limit or 

the reporting limits, precision will be evaluated by means of RPD.  Acceptable agreement will be 

indicated by an RPD of less than or equal to 50%.  For analytes where either result is less than 5 

times the greater of the two reporting limits, field duplicate results are evaluated by comparing 

the absolute difference between the results to a factor of the higher reporting limit.  Acceptable 

agreement will be indicated by an absolute difference of less than or equal to 3 times the higher 

reporting limit.   

RPD will be calculated in accordance with the following formula: 

RPD (%) = (I S-D I)/((S+D)/2) x 100 

Where   S = First Measured Value 

  D = Second Measured Value 

C.2 Accuracy 

Accuracy is the degree of agreement of a measurement to an accepted reference or true value. 

The accuracy of the laboratory performance in conducting analyses will be assessed through 

analysis of laboratory control samples (LCS); clean matrices spiked with known amounts of all 

target analytes.  The accuracy will be measured as the percent recovery (%R) of a given target 

analyte relative to its known concentration. The QA objective for laboratory accuracy on LCS 

analyses is a %R within the range specified by the manufacturer of the LCS solution.  
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The accuracy of the laboratory analysis on the site-specific matrix will be assessed through 

analysis of matrix spike (MS) samples.  The accuracy will be measured as the %R of a given 

target analyte relative to the level spiked into the sample.   

%R will be calculated in accordance with the following formula for MS and LCS results: 

%R = X/T x 100 

Where   X = Measured Value 

  T = True Value 

C.3 Completeness 

The analytical completeness QA requirement for work under this SAP will be 80%.  If any data 

are rejected, all parties will be notified and a determination made of whether or not the rejected 

data are critical in meeting project objectives.  If the data are considered critical, additional 

sampling and analysis may be required. 

Analytical completeness will be calculated as the ratio of acceptable analytical results (including 

those qualified as estimated during data verification) to the total number of analytical results 

requested from the laboratory (expressed as a percentage).  Completeness will be calculated by 

the following formula: 

% Completeness  = (Number of Acceptable Analytical Results) / (Total Number Analytical 

Results Requested) x 100 

C.4 Representativeness 

Representativeness is the degree to which data accurately and precisely represents a 

characteristic of a population, parameter variations at a sampling point, or an environmental 

condition.  Representativeness will be maintained during the sampling effort by completing all 

sampling in compliance with the procedures described or specified in this Work Plan.   

C.5 Comparability 

Comparability expresses the confidence with which one data set can be compared to another.  

Comparability can be related to accuracy and precision as these quantities are measures of data 

reliability. Data are considered comparable if siting considerations, collection techniques, 

measurement procedures, methods, and reporting are of equivalent quality for the samples within 

a given sample set.  All analyses will be conducted using standard analytical methods and all 
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samples will be collected following standard operating procedures in order to maximize the 

comparability of data to be collected under this Work Plan. 

C.6       Sensitivity 

Sensitivity is a measure of the analytical detection or quantification limits. A detection is the 

minimum amount of analyte that can be consistently measured, and reported with a high degree 

of confidence that the analyte concentration is above background response. A quantification limit 

is that amount that can be consistently quantified with acceptable precision and accuracy. This is 

also referred to as a practical quantitation limit (PQL). 

The laboratory quantitation limits required for this project must be at or below the applicable 

regulatory standard.  

 

 


	In-Situ Bioremediation Implementation and Performance Monitoring Work Plan - 7th Avenue and Bethany Home Road WQARF Site
	TABLE OF CONTENTS 
	LIST OF FIGURES 
	LIST OF APPENDICES
	LIST OF ACRONYMS

	1.0 INTRODUCTION AND BACKGROUND
	1.1 INTRODUCTION 
	1.2 BACKGROUND
	1.3 INJECTION WELL INSTALLATION

	2.0 ERD INJECTION
	2.1 BACKGROUND
	2.2 PROPOSED SUBSTRATE 
	2.3 REQUIRED PERMITS 
	2.4 INJECTION SYSTEM CONSTRUCTION
	2.5 INJECTION PROCEDURES 
	2.6 INJECTION FREQUENCY 

	3.0 PERFORMANCE MONITORING
	3.1 MONITORING SCHEDULE 
	3.2 GROUNDWATER SAMPLING PROCEDURE 
	3.3 LABORATORY ANALYTICAL METHODS 
	3.4 SAMPLE IDENTIFICATION 
	3.5 SAMPLE HANDLING
	3.6 DATA MANAGEMENT PROCEDURE 
	3.7 HEALTH AND SAFETY
	3.8 INVESTIGATION DERIVED WASTE 

	4.0 FIELD DOCUMENTATION
	5.0 REPORTING 
	6.0 REFERENCES
	FIGURES 
	Figure 1 Site Map with Estimated Plume Boundary
	Figure 2 Approximate Locations of Injection Wells (Bayless Property)
	Figure 3 Planned and Existing Locations of ISB Injection Wells
	Figure 4 Monitoring Well Location Map

	APPENDIX A - DESIGN PLANS FOR ISB CARBON SUBSTRATE  INJECTION SYSTEM 
	APPENDIX B – STANDARD OPERATING PROCEDURES 
	1.0 LAND SURVEY 
	2.0 FIELD ACTIVITY RECORDS
	3.0 STATIC WATER LEVEL AND TOTAL DEPTH MEASUREMENTS 
	4.0 GROUNDWATER SAMPLING 
	5.0 WATER QUALITY MEASUREMENTS USING A MULTIPLE  PARAMETER QUALITY METER
	6.0 WATER SAMPLING FROM GROUNDWATER TREATMENT  SYSTEMS
	7.0 HYDRO-PUNCH GROUNDWATER SAMPLING
	8.0 COLLECTION OF SOIL SAMPLES FOR VOLATILE ORGANIC  COMPOUNDS 
	9.0 COLLECTION OF COMPOSITE SOIL SAMPLES FOR  COMPLIANCE PURPOSES
	10.0 COLLECTION OF SOIL SAMPLES FOR METALS ANALYSIS
	11.0 LITHOLOGIC LOGGING
	12.0 EQUIPMENT DECONTAMINATION PROCEDURES
	13.0 SOIL VAPOR SAMPLING FOR SOIL VAPOR SURVEYS
	14.0 SAMPLING SOIL VAPOR MONITORING WELLS
	15.0 SOIL VAPOR SAMPLING FOR REMEDIATION SYSTEMS
	16.0 MAXI AND MINI SIMULPROBE SAMPLING FOR SOIL, SOIL  VAPOR, AND GROUNDWATER
	17.0 FIELD SAMPLE MANAGEMENT 
	18.0 PRESERVING ENVIRONMENTAL SAMPLES IN THE FIELD
	19.0 CHAIN OF CUSTODY FORM
	20.0 PACKING AND SHIPPING OF ENVIRONMENTAL SAMPLES
	21.0 INVESTIGATION-DERIVED WASTE

	APPENDIX C – ASSESSMENT USING DATA QUALITY INDICATORS 




