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1.0 PROJECT MANAGEMENT 
The purpose of this document is to describe the personnel, procedures, and methods for 
demonstrating that the quality, accuracy, and precision of data associated with the City of 
Spokane Brownfield Cleanup Project meet quality assurance/quality control (QA/QC) protocols 
established by the United States Environmental Protection Agency (U.S. EPA). In May of 2017, the 
City of Spokane, Washington (City) was formally awarded three separate $200,000 U.S. EPA grants 
for cleanup of petroleum and hazardous substance brownfields sites for three areas within the 
City’s Riverfront Park. These areas include:  Havermale Island, Canada Island, and North Bank 
(Properties).  This Quality Assurance Project Plan (QAPP) serves each of the three grants and 
addresses both petroleum and hazardous substance contaminants that may be encountered 
during construction at the Properties. 

This QAPP was prepared by Stantec Consulting Services Inc. (Stantec), which was selected by the 
City through a competitive qualifications-based procurement process to serve as the 
environmental consultant for the project, and to assist with grant management activities on behalf 
of the City. The procedures outlined in this QAPP will be used to demonstrate the data collected 
by Stantec meets the project objectives.  This QAPP will be valid for the life of the cooperative 
agreement and will be reviewed and updated annually (from the date of approval), as 
necessary.  This annual review will be documented, and a summary will be forwarded to all QAPP 
recipients, along with any updated materials (current laboratory certificates, resumes for new key 
staff, etc.) for insertion into their copies of the QAPP. If substantial changes are anticipated during 
the project period (new laboratories, additional analyses, new field methods, etc.), a telephone 
call will be arranged with all parties who reviewed this QAPP to determine the scope of necessary 
revisions. 

In addition to the QAPP, a Soil Management Plan (SMP) was developed to provide guidance to 
the City and other contractors that perform earthwork activities at the Properties.  The SMP 
provides information on soil categories and definitions (i.e. contaminated soil, impacted soil etc.), 
soil excavation and handling recommendations and procedures for the discovery of potentially 
contaminated impacted soil or underground storage tanks.   References to the SMP are provided 
in the applicable sections below.  The SMP is included as Appendix A. 

1.1 PROJECT ORGANIZATION AND RESPONSIBILITIES 

Responsibilities of key project personnel are outlined below. Project team communication, 
management activities, and technical direction will follow this organizational arrangement. Any 
U.S. EPA directions or communications will be provided to the Grantee project manager. The 
Grantee project manager will subsequently communicate these items to the Stantec project 
manager.  Stantec will coordinate with the analytical laboratory and subcontractors.  The U.S. EPA 
project manager will be notified of all proposed changes in personnel.  Resumes for Stantec 
personnel referenced below are presented in Appendix B. A project organization chart is 
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presented on Figure 1, and a project schedule on Figure 2. Roles and responsibilities are 
summarized below. 

U.S. EPA Project Officer (Deborah Burgess) 

1. Direct, review, and approve QAPP and Sampling and Analysis Plans (SAPs). 

2. Provide technical consultation services to the Grantee project manager and Stantec 
project manager. 

3. Review progress reports detailing work accomplished. 

4. Review all final reports. 

Washington Department of Ecology (Sandra Treccani) 

1. Provide technical consultation services to the Grantee project manager and Stantec 
project manager. 

2. Review progress reports detailing work accomplished. 

3. Review all final reports. 

U.S. EPA Quality Assurance Reviewer (Donald M. Brown) 

1. Review and approve the QAPP. 

2. Assist in review of the SAPs. 

Grantee Project Manager (Teri Stripes, City of Spokane) 

1. Direct project activities. 

2. Prepare and submit progress reports detailing work accomplished, funds spent, and the 
project status. 

3. Responsible for review of project deliverables, project plan development, and overview 
of project strategies. 

Consultant Project Manager (Chris Gdak, Stantec) 

1. Oversee planning, coordinating, monitoring, and evaluation of project field activities. 

2. Before sampling, meet with the quality assurance (QA) manager, and field staff to discuss 
and establish sampling purposes, sampling methodology, number of samples, size of 
samples, sample preservation methods, chain-of-custody (COC) requirements, analyses 
required, and which samples will be duplicated in the field. 

3. Resolve technical problems. 

4. Meet with team members to discuss and review analytical results prior to completion of 
reports. 
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5. Oversee environmental reports and documents. 

Stantec Technical & Field Team Lead: Cyrus Gorman 
1. Complete a project SAP and Health and Safety Plan (HASP) prior to the start of 

monitoring activities. 
2. Be responsible for oversight of field activities and ensure that procedures for the 

field activities related to the QAPP are executed and documented properly. 

3. Procure, coordinate, and qualify all subcontractors. 

Consultant Quality Assurance Manager (Kim Vik, L.G., Stantec)  

1. Oversee sampling activities for adherence to sampling methodology, sample preservation 
methods, and COC procedures. 

2. Assist in any QA issues with field or laboratory questions, as needed. 

3. Conduct Field Audits. 

4. Maintain a record of samples submitted to the laboratory, the analyses being performed 
on each sample, the final analytical results, and data validation reports. 

5. Prepare Data Assessment Report. 

6. Conduct annual QAPP review. 

Consultant Data Manager (Kim Vik, L.G., Stantec) 

1. Maintain a record of all samples collected and the sample identification information for 
each sample. 

2. Manage data acquired from field assessments and laboratory analyses. 

3. Assemble data into computer format. 

Consultant Field Team Leader (Bruce Williams, GeoEngineers), and Field Team Leader Liaison and 
Project Manager (JR Sugalski, P.E., GeoEngineers)  

1. Maintain a record of all samples collected and the sample identification information for 
each sample. 

2. Manage data acquired from field assessments and laboratory analyses. 

3. Assemble data into computer format. 

4. Complete a project Health and Safety Plan (HASP) prior to the start of monitoring activities. 

5. Oversee field activities and QAPP-related field activity procedures for proper execution 
and documentation. 

6. Procure, coordinate with and qualify subcontractors. 
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Consultant Field Technical Staff (GeoEngineers Field Staff; Stantec Field Staff) 

1. Stantec and GeoEngineers field technical staff will be assigned to the project on an as-
needed basis, as field investigation activities are initiated. 

2. Before sampling, meet with GeoEngineers project manager to discuss and establish 
sampling purposes, sampling methodology, number of samples, size of samples, sample 
preservation methods, COC requirements, analyses required, and which samples will be 
duplicated in the field. 

3. Collect equipment needed for monitoring activities, including personal protective 
equipment, sampling equipment, sample containers and coolers, monitoring devices, and 
any other equipment deemed necessary. 

4. Oversee sampling activities and follow procedures outlined in this document during each 
type of monitoring. 

5. Monitor hazardous conditions, if present, while conducting field operations. 

6. Submit COC records and field paperwork to field team leader. 

All Stantec site personnel working at locations where hazardous materials or contaminants may 
be encountered in soil, water, or other media will be trained as mandated by the Occupational 
Safety and Health Administration (OSHA) Act regulations (29 Code of Federal Regulations 
1910.120).  Additionally, all site personnel will be properly trained in procedures for collecting, 
labeling, packaging, and shipping liquid and solid environmental samples.  The Stantec project 
manager will maintain personnel training records.  Field personnel will be trained to use all 
monitoring devices and other equipment used in the field.  

TestAmerica Laboratories, Inc. (TestAmerica) Laboratory QA Manager (Terri Torres) 

TestAmerica Laboratories, Inc. (TestAmerica) is selected to provide laboratory analytical services 
for this project.  The responsibilities of the Laboratory QA Manager for TestAmerica include: 

1. Ensure the integrity of samples submitted to TestAmerica, including those released to a 
subcontracted laboratory (although all analyses currently included in Revision 0 of the 
QAPP will be performed in-house). 

2. Summarize QA/QC requirements for the project. 

3. Maintain laboratory schedule and ensure that laboratory personnel understand technical 
requirements. 

4. Provide technical guidance to Stantec project manager. 

5. Ensure accuracy of laboratory data. 

6. Evaluate adherence to policies and establish systems to provide QA/QC as defined in the 
QAPP. 
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7. Initiate and oversee audits of corrective action procedures. 

8. Perform data reviews. 

9. Maintain training documentation. 

As described above, TestAmerica located in Spokane, Washington, has been selected to perform 
the analytical work required for this project. The lab is certified under the State of Washington 
Programs for analyses of air, potable water, non-potable water, and solid and chemical materials; 
however, only soil samples will be collected for this project.  

As a State of Washington-certified laboratory, TestAmerica has undergone performance 
evaluations administered by the Washington Department of Ecology (Ecology) Lab Accreditation 
Unit, per Chapter 173-50 of the Washington Administrative Code (WAC) for method accuracy and 
precision.  The TestAmerica Ecology laboratory accreditation number is C569-18a.  A listing of 
analyses and analytes for which the laboratory is certified through January 6, 2019 is presented in 
(Appendix C). Laboratory analyses that will be performed by TestAmerica as part of this project 
are summarized on Table 1.  Reporting and control limits for soil analyses, are summarized on Table 
2.  Copies of TestAmerica’s QA Manual and Standard Operating Procedures (SOPs) are presented 
in Appendix D. 

ESN NW /GeoEngineers and Environmental West are specialized environmental drilling companies 
which employ Washington State licensed drillers and geologists.  On-site drilling personnel shall 
have completed the applicable OSHA training.  Additionally, drilling personnel will be required to 
comply with all site safety regulations covered in the HASP prepared for the project.  Copies of 
the HASP will be provided to the drilling companies, which will be responsible for developing and 
implementing their own HASPs.  Additional drillers and other subcontractors may be utilized for 
project specific requirements (specialty drilling methods, test pits, etc.)   

1.2 FACILITY HISTORY AND BACKGROUND INFORMATION 

Riverfront Park located at 507 N. Howard Street in the heart of Spokane, Washington occupies 
approximately 100 acres of land and water with a rich and varied history.  Spokane Falls and the 
surrounding land has long been a gathering place for people.  Native Americans gathered and 
fished at the falls and in the late 1800's, pioneers settled here and started the City then known as 
Spokane Falls. The railroad industry fueled the City's growth and rail yards covered Havermale 
Island, the present site of Riverfront Park. 

With the steady decline of the railroad in the 1950s, the area around Spokane Falls began to 
degrade and the City pondered how to revitalize the area.  The City’s response was to host 
Exposition '74, “The World's Fair.” In preparation for Expo '74, the area around the Spokane Falls 
and river gorge was cleaned up, the rail yards were removed, and the Great Northern Railroad 
Depot on Havermale Island was demolished. The Clock tower is the only vestige of the once 
famous 1902 Great Northern Depot.  
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Now, over 40 years after its creation following Expo ‘74, an extensive revitalization and 
rehabilitation effort is underway by the City’s Parks Department to bring new life to this local 
landmark.  This grant is for a portion of the North Bank Development Area of Riverfront Park 
identified on Figure 3.   

1.3 PROJECT DESCRIPTION AND SCHEDULE 

Area A – Havermale Island: 

Originally built as the U.S. Federal Pavilion for Expo '74, the Pavilion was a gift to the Spokane region 
from the United States government. The Master Plan aims to restore the Pavilion into a flexible use 
event space.  The Pavilion is no longer a central gathering place for Spokane or the region, despite 
its prominent stature within the urban landscape. Views of the river are difficult from within the 
Pavilion due to the ice rink roofing structure added in the 1980s. The present layout of the Pavilion 
makes very little effort to move circulation towards the river; in essence, the Pavilion turns its back 
on the river it should be celebrating.  The state approved of a Progressive Design-Build method on 
the Pavilion.  The Pavilion is at 50% of the design concept which includes removal of the ice rink 
and roofing structure to restore views of the river and backfilling with soil currently stockpiled on 
the North Bank area.  Site Prep and Asbestos Abatement has begun, and construction shall be 
completed in 2019.   

Area B – Canada Island: 

As part of improvements to the North Promenade, a new bridge abutment and utility corridor will 
be constructed on Canada Island.  The construction activities are slated to begin in early 2018.  

Area C – North Bank: 

During construction of the Ice Ribbon and Looff Carousel impacted soils were hauled to the North 
Bank and stockpiled for reuse at the Park. The stockpiled soil will be used as backfill material when 
the Ice Rink is removed as part of renovations to the Pavilion.  Construction is anticipated to start 
in early 2018. 

1.4 DATA QUALITY OBJECTIVES 

Data collected from this project will be used to meet the following objectives of the project:   

1.) To identify the potential presence of potential contaminants of concern (PCOCs);  
2.) Minimize risks to worker health/safety and the environment; and  
3.) Outline general procedures for handling and disposal of contaminated soil if 
encountered during construction activities.   
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Soils at the Site may be classified as Contaminated Soil, Impacted Soil and Clean Soil as described 
in the SMP. It is the objective of this project that all laboratory reporting limits for soil data will meet 
applicable Model Toxics Control Act (MTCA) regulatory standards. No groundwater samples will 
be collected or analyzed as part of Site cleanup and restoration activities. 

Data Quality Objectives (DQOs) are qualitative and quantitative statements that clearly state the 
objective of a proposed project, define the most appropriate type of data to collect, determine 
the appropriate conditions for data collection, and specify acceptable decision error limits that 
establish the quantity and quality of data needed for decision making.  The DQOs are based on 
the use of the data that will be generated.  Different data uses may require different quantities of 
data and levels of quality. 

1.4.1 Analytical Quality Objectives 

Analytical quality objectives are identified so that the analysis will accurately and adequately 
identify the contaminants of concern, and so that the analysis selected will be able to achieve 
quantitation limits less than or equal to the target cleanup levels. 

1.4.1.1 Field Screening 

Field-screening instruments provide a lower quality of analytical data than laboratory equipment 
in a controlled environment. However, field methods provide rapid “real-time” results for field 
personnel in order to guide field decision-making processes.  These techniques are often used for 
health and safety monitoring, initial site characterization to locate areas for sample collection, 
and preliminary comparison of remedial objectives.  During sampling and activities, the breathing 
space of site personnel may be monitored for the presence of volatile organic compounds 
(VOCs) using a photoionization detector (PID).  The PID will also be used to perform field screening 
of soil in order to assist in the selection of samples submitted for laboratory analysis. In general, the 
soil interval with the highest PID readings at a boring or sampling location will be submitted to the 
laboratory.  If no VOCs are detected by the PID, samples will be selected for laboratory analysis 
based on the following: 

• The presence of obvious discoloration, odor, or other visible signs of contamination. 

• A sample from a depth corresponding to the subsurface zone expected to contain the 
greatest concentration of contaminants based on the type of release, and the history of 
the area being investigated will be submitted. This selection will be determined by the 
GeoEngineers project manager.  

Field screening methods are described further in Appendix A of the SMP (Appendix A). 
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1.4.2 Project Quality Objectives 

The project quality objectives process is a series of planning steps designed so that the type, 
quantity, and quality of environmental data used in decision making are appropriate for their 
intended application.  There are five steps in the project quality objectives process which include 
problem statement, decision identification, decision inputs, assessment boundary, and the 
decision process.  The details of these steps are provided in the following sections. 

1.4.2.1 Problem Statement 

U.S. EPA cleanup funding will be used to finalize the Draft Analysis of Brownfield Cleanup 
Alternatives (ABCAs) for each of the Properties, prepare bid specifications, procure remedial 
contractors and an environmental consultant, and to execute and document the remedial 
activities.  The proposed cleanup plan incorporates use of green or sustainable methods or 
materials. The ABCA is based on a SMP developed for the Properties in June of 2016 and submitted 
to the Ecology on May 26, 2015 for review and approved on June 23, 2016.  The SMP was revised 
in May of 2017 to include modifications to Section 8.0 which outlines procedures to mark and 
record areas where contaminated soil remains at the Properties. 

1.4.2.2 Decision Identification 

Soil characterization data collected during previous investigations will be used to determine soil 
excavation and handling recommendations.  To assess the potential impacts of each soil 
category on the feasibility of property redevelopment, the City will ask the following questions: 

• Do contaminant levels exceed applicable standards such as those specified by Ecology 
in MTCA 173-340 for soil cleanup, and/or risk-based cleanup standards? 

• Can the contaminants be managed by eliminating exposure pathways through 
engineering and institutional controls? 

• Will the Properties require remediation prior to redevelopment? 

• If remediation is too costly based on the expected land use, can the Properties be 
developed for another use? 

1.4.2.3 Decision Inputs 

Soil samples will be collected as needed for analysis as described in the Stantec SOPs presented 
in Appendix F.   In order to assess the level of contamination, whether the soil is appropriate for 
reuse at the Properties, and to guide handling recommendations. Soil samples may also be 
collected to either assess the data gaps identified from work previously completed.   
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Such data gaps or environmental conditions will be evaluated to provide answers to the following 
types of questions: 

• What is the level of potential exposure to surface or subsurface soils at the Properties? 

• What is the level of potential exposure to surface water and associated sediments at the 
Properties? 

• What is the level of potential exposure to groundwater at the Property? 

• Have past uses of the Properties (or adjacent properties) impacted the soil, sediment, 
surface water, or groundwater? 

• Did past handling or storage activities, if any, impact the Properties? 

• Have former aboveground storage tanks impacted the surrounding media at the 
Properties? 

• Does fill material (such as slag) used at the Properties contain contaminants that may 
impact soil, sediment, surface water, or groundwater? 

1.4.2.4 Assessment Boundary 

A site map showing the Project boundary is provided as Figure 3.  Although the vertical assessment 
boundary will likely vary based on the end-use of the Properties, full delineation of both the 
horizontal and vertical extent of contamination is generally required by Ecology for all sites where 
releases of petroleum or other contaminants have occurred. 

1.4.2.5 City Decision Process 

Ecology’s generic numerical standards may be the applicable State standards for cleanup 
criteria.  Soils may be compared to both to the generic (Method A,) and site-specific risk-based 
(Method B) soil Cleanup Levels (CULs) contained in MTCA 173-340-700, as applicable.  Industrial 
CULs may be applicable depending on land use regulations and requirements under the MTCA. 

Contaminant levels in sediments will be evaluated based upon the guidelines stated in WAC 173-
340-760 which refers to standards noted in WAC 173-204. 

Should sample results exceed the applicable Ecology cleanup standards, the City’s response 
actions at any individual site will be determined not only by remedial requirements, but a wide 
range of considerations, restrictions, and legal and other requirements.  A general approach is 
outlined below for the decision-making process that will be used for sites where the City makes a 
decision to proceed with the remedial alternatives process. 

• If contaminant levels exceed the Ecology criteria, then the City may opt to resample the 
specific locations associated with elevated contaminant levels.  If any of the resample 
results confirm the original data, the City will consider the second option listed below.  If all 
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the resample results are below Ecology limits, no further action will be pursued at the 
property if there is a basis for considering the second set of results to be more accurate 
and representative of site conditions. 

• If soil contaminant levels exceeding MTCA CULs are associated only with a specific 
exposure pathway, the City may then conduct a property-specific risk assessment, and 
pursue an exclusion of exposure pathways through the use of engineering and institutional 
controls. 

• If an exposure pathway cannot be eliminated through engineering or institutional controls, 
then the City may develop a Cleanup Action Plan to meet the needs of the proposed 
future use of the property. 
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1.5 QUALITY ASSURANCE OBJECTIVES FOR MEASUREMENT 

The overall QA objective for each project is to develop and implement procedures for field 
sampling, COC protocols, laboratory analysis, and reporting in accordance with State of 
Washington protocols for physical or chemical parameters subject to Ecology regulatory 
authority.  Specific procedures for sampling, COC, laboratory instrument calibration, laboratory 
analysis, data reporting, internal quality control, audits, preventive maintenance of field 
equipment, and corrective action are described in other sections of this QAPP. 

DQOs for measurements during this project will be addressed in terms of precision, accuracy, 
representativeness, completeness, comparability, and sensitivity (PARCCS). The numerical 
PARCCS parameters will be determined from the project DQOs.  The DQOs and resulting PARCCS 
parameters will require that sampling be performed using standard methods with properly 
operated and calibrated equipment and conducted by trained personnel. The PARCCS 
parameters are defined below. 

1.5.1 Precision 

Precision is the degree of agreement among repeated measurements of the same parameter 
under the same or similar conditions.  Precision is reported as either relative percent difference 
(RPD) or relative standard deviation (RSD), depending on the end use of the data. 

1.5.1.1 Field Precision Objectives 

Field precision will be assessed through collection and analysis of field duplicate samples.  RPDs 
will be calculated for detected analytes from investigative and field duplicate samples.  Analysis 
results for water matrix samples can be more readily duplicated due to the homogeneous nature 
of the sample; conversely, the duplication of soil and sediment sample results is much more difficult 
due to the heterogeneous nature of the samples.  Due to this difficulty, RPDs of ±35 percent and 
±50 percent for water and soil sample field duplicates, respectively, will be used as advisory limits 
for analytes detected in both investigative, and field duplicate samples at concentrations greater 
than or equal to five times its quantitation limit. A summary of field duplicate samples to be 
collected is presented in Table 3, along with the other quality control samples.  Per Ecology 
requirements or guidance, field duplicate samples must be provided for each matrix (sediment, 
surface water, etc.) sampled. The minimum number of field duplicate samples required for each 
round of sampling is one for every twenty samples.  If there are fewer than twenty samples per 
matrix, one field duplicate per matrix will be submitted. 
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1.5.2 Accuracy 

Accuracy is the extent of agreement between an observed or measured value and the 
accepted reference or true value of the parameter being measured. 

1.5.2.1 Field Accuracy Objectives 

The objective of the field sample collection procedure is to collect the samples using methods 
that do not allow the samples to be affected by sources external to the sample, such as sample 
contamination by ambient conditions or inadequate equipment decontamination procedures. 
Sampling accuracy will be assessed by evaluating the results of equipment and trip blank samples 
for contamination. 

A trip blank will consist of a laboratory-prepared sample of reagent-grade water for water 
samples.  For soil samples, the trip blank will consist of lab-grade sand with methanol (for mid to 
high range VOCs) or without preservative (for low-level VOCs).  Trip blanks will accompany sample 
containers and be subjected to the same handling procedures as the field samples but will not 
be opened and will be shipped back to the laboratory with the samples. Trip blanks are required 
only when VOCs will be analyzed.  Trip blanks will be submitted at the rate of one trip blank per 
shipping container containing field samples for laboratory VOC analysis.  The trip blank samples 
will provide a means for identifying and quantifying potential cross contamination of samples by 
VOCs during shipment and handling. 

When non-dedicated equipment is used for sample collection, equipment blanks will be collected 
by pouring laboratory-prepared water or distilled water over or through the field sampling 
equipment and collecting the rinsate in the proper analytical containers. Equipment blanks must 
be submitted to the laboratory with investigative samples and analyzed for the same parameters 
as the investigative samples.  The minimum required by U.S. EPA is one per twenty field samples 
per matrix; or, if less than twenty samples are collected, one equipment blank per day per sample 
matrix. 

1.5.2.2 Laboratory Accuracy Objectives 

Laboratory accuracy will be assessed by determining percent recoveries from the analysis of 
laboratory control samples (LCSs) or standard reference materials (SRMs).  Matrix spike/matrix 
spike duplicate (MS/MSD) samples are analyzed and utilized to determine laboratory accuracy 
by determining percent recoveries.  MS/MSD samples will be collected for organic and inorganic 
analyses at a minimum frequency of one per twenty or fewer samples per matrix.  The equation 
used to determine the analytical accuracy for this project is presented in Section 4.3.2.3. 

The accuracy of any organics analyses performed will also be monitored through analysis of 
surrogate compounds.  Surrogate compounds are added to each sample, standard, blank, and 
QC sample prior to sample preparation and analysis.  Surrogate compounds are not expected to 
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be found in samples either due to natural occurrence or as environmental contaminants of 
concern, but behave analytically similar to the compounds of interest.  Consequently, surrogate 
compound percent recoveries will provide information on the effect that the sample matrix 
exhibits on the accuracy of the analyses. 

In addition, please see the QA Manuals presented in Appendix D of this QAPP for the laboratory. 

1.5.3 Representativeness 

Representativeness is a qualitative term that describes the extent to which a sampling design 
adequately reflects the environmental conditions of the site. It also reflects the ability of the 
sample team to collect samples and laboratory personnel to analyze those samples in a manner 
such that the data generated accurately and precisely reflect the conditions at the site. 

1.5.3.1 Measures to Achieve Representativeness of Field Data 

Representativeness will be achieved by establishing the level of allowable uncertainty in the data 
and then statistically determining the number of samples needed to characterize the population 
through the DQO process. It will also be achieved by ensuring that sampling locations are properly 
selected.  Representativeness is dependent upon the proper design of the sampling program and 
will be accomplished by adherence to this QAPP, the property-specific SAPs, and standard 
procedures. The QA goal is to have all samples and measurements be representative of the media 
sampled. Soil sample intervals will be homogenized for all analyses except VOCs to promote 
collection of representative soil samples.   

1.5.3.2 Measures to Achieve Representativeness of Laboratory Data 

Representativeness of laboratory data cannot be quantified. However, representativeness of 
laboratory data will be achieved through adherence to the prescribed analytical methods and 
procedures, including holding times, blanks, and duplicates. 

1.5.4 Completeness 

Completeness is defined as the measure of the quantity of valid data obtained from a 
measurement system compared to the quantity that was expected under normal conditions.  
While a completeness goal of 100 percent is desirable, an overall completeness goal of 90 percent 
may be realistically achieved under normal field sampling and laboratory analysis conditions. 

1.5.4.1 Field Completeness Objectives 

The field sampling team will take measures to generate data in the field that are valid and usable 
to achieve project objectives.  However, some samples or sample containers may be lost or 
broken during handling and transit.  Therefore, field completeness goals for this project are to have 
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valid data for 90 percent of all samples.  The equation for calculating completeness is presented 
in Section 4.3.5. 

1.5.5 Comparability 

The confidence with which one data set can be compared to another is a measure of 
comparability.  The ability to compare data sets is particularly critical when a set of data for a 
specific parameter is compared to historical data for determining trends. 

1.5.5.1 Measures to Achieve Comparability of Field Data 

Comparability of field data will be achieved through adherence to the QAPP and through proper 
handling and analysis of all samples.  Additionally, efforts will be made to have sampling 
completed in a consistent manner by the same sampling team. 

1.5.5.2 Measures to Achieve Comparability of Laboratory Data 

Analytical data are comparable when the samples are collected and preserved in the same 
manner followed by laboratory analysis with the same standard method and reporting limits. Data 
comparability is limited to data from the same environmental media.  Analytical method quality 
specifications have been established to produce comparable data results.  Table 2 summarize 
the laboratory reporting limits. 

1.5.6 Sensitivity 

Sensitivity is the ability of a method or instrument to detect a parameter to be measured at a level 
of interest. 

1.5.6.1 Measures to Achieve Field Sensitivity 

The sensitivity of the PID used to screen samples for organic vapors is relative to background 
readings in ambient air. 

1.5.6.2 Measures to Achieve Laboratory Sensitivity 

The sensitivity requirements for laboratory analyses will meet any applicable State of Washington 
or Ecology standards for the environmental media sampled. If analytical methods are deemed 
insufficiently sensitive, alternative analytical methods may be utilized. Additionally, minimum 
laboratory reporting limits, which exceed applicable State of Washington or Ecology standards, 
will be evaluated using the following line of reasoning: 

• Is the compound expected to be a chemical of concern? Does the reporting limit exceed 
Ecology standards? Was the compound detected at adjacent sample locations? If the 
compound is not an expected chemical of concern or detected in the sample, the 
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compound will be considered non-detect. If the compound is considered a chemical of 
concern and/or was detected at adjacent locations, the compound will be evaluated for 
risk purposes using half the laboratory reporting limit.   

 
Table 2 present the laboratory reporting limits. 

1.6 DOCUMENTATION RECORDS 

Project documentation records will include field forms, field books, laboratory data sheets, COC 
forms, and technical papers.  Stantec, GeoEngineers and the City will retain the records 
generated during this project for a minimum of five years following the completion of this project. 

At a minimum, the draft and final remedial action report submittal package will include the 
following: 

• Text describing field-sampling methodologies, analytical results, conclusions, and 
recommendations. 

• Figures showing property location, property boundaries, sampling locations and 
summaries of impacted areas for each of the Properties. 

• Tables comparing laboratory data to the applicable standards. 

• Tables summarizing QA/QC analytical results. 

• Complete laboratory data reports, including copies of all COC records. 

• Copies of soil boring logs. 

• Other relevant material needed to support property redevelopment including areas 
where impacted or contaminated soils were left in place on contained within a repository; 

• Data Assessment Report which discusses and compares overall field duplicate precision 
data from multiple data sets collected for each matrix, analytical parameter, and 
concentration level.  
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2.0 DATA GENERATION AND ACQUISITION 
The purpose of the QAPP is to provide procedures that will be used to produce reliable data 
throughout the project by: 

• Generating valid and high integrity data; 

• Providing mechanisms for ongoing control of data quality; 

• Evaluating data quality in terms of PARCCS; and 

• Providing usable, quantitative data for analysis, interpretation, and decision making. 

2.1 SAMPLING PROCESS DESIGN 

Sample locations, analytical parameters, and frequency of sampling will be based on the 
construction work being performed and the intended reuse or disposal of the soil.  Laboratory test 
parameters for the sampling program will include analysis for one or more of the parameters listed 
in the Laboratory Analyses Table (Table 1).  The laboratory SOPs for these analytical parameters 
are presented in Appendix D. 

Analytical parameters will be chosen based on information known regarding the representative 
contaminants most commonly associated with the former activities and/or identified areas at 
each property. 

Sampling will occur in a stepwise process.  During initial sampling activities, it is expected that a 
variety of chemicals of concern will be analyzed.  The initial results may indicate that only certain 
chemicals of concern are present.  Therefore, later rounds of sampling will include only those 
specific compounds or class of compounds present in the initial sampling events. 

QA/QC samples will be submitted in accordance with the QAPP protocols presented in the 
following sections.  Requirements for QA/QC samples are presented in Table 3. 

2.2 ANALYTICAL METHODS REQUIREMENTS 

To preserve the integrity of samples both before and during analyses, specific analytical methods 
and requirements for those methods will be followed. Samples will be collected, prepared, and 
analyzed in accordance with the analytical methods outlined in individual laboratory SOPs 
(Appendix D).  The specific analytical methods and laboratory reporting limits for each parameter 
are presented on Table 2.  Preparatory methods for analytical parameters are discussed in the 
laboratory SOPs included in Appendix D. 

Proper sample containers, preservation, holding times, and volumes for each analytical 
parameter are outlined in Table 4. The laboratory will provide all sample containers and 
preservatives for soil samples collected for this project.  Soil samples to be analyzed for VOCs 
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(including petroleum-related VOCs) or gasoline-range petroleum hydrocarbons organics will be 
collected, in accordance with U.S. EPA Method 5035A, using pre-cleaned, disposable, small-
diameter TerraCore® or EnCore®  samplers provided by the laboratory.  The samplers produce 
soil plugs weighing approximately 5-grams. For soil samples to be analyzed by TestAmerica, the 
samplers will be used to fill one 40-millileter (mL) pre-tared amber glass volatile organic analyte 
(VOA) vial pre-preserved with 10 mL of methanol (samples for low-level VOCs will be placed in 
unpreserved pre-tared 40 mL VOA vials with a stir bar).  Two plugs of soil (weighing a combined 
total of approximately 10 grams) will be added to each vial.  If a larger volume of soil is required 
for analysis, a larger TerraCore® sampler will be obtained to eliminate the need to collect multiple 
smaller volume soil plugs.  Low-level VOC sampling using sodium bisulfate as a preservative will not 
be conducted as part of this project.   

All sample containers supplied by the laboratory will be cleaned according to U.S. EPA standards. 
QC documentation will be supplied with the sample containers and preservatives in order to verify 
their purity.  The containers and preservatives can be traced back to their certificate of analysis 
by lot number.  The QC documentation/certificate of analysis shall be maintained on file with the 
project laboratory.  Additionally, the project laboratory shall provide the field team with trip blanks 
for any VOC analyses and laboratory-grade deionized water for rinsing field equipment and 
instruments. 

2.3 SAMPLE HANDLING AND CUSTODY REQUIREMENTS 

Proper sample handling and custody procedures are crucial to achieving the required quality 
and validity of data obtained through field and laboratory analyses.  For example, the admissibility 
of environmental data as evidence in a court of law is dependent upon the custody of the data.  
Custody procedures will be used to document the authenticity of data collected during the 
project.  The data which require custody procedures include field samples and data files which 
may include field books, logs, and laboratory reports.  An item is considered “in custody” if it is: 

• In a person’s possession; 

• In view of the person after being in their possession; 

• Sealed in such a manner that it cannot be tampered with after having been in physical 
possession; or 

• In a secure area restricted to authorized personnel. 
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2.3.1 Sample Collection Documentation 

Sample-handling procedures include field documentation, COC documentation, sample 
shipment, and laboratory sample tracking.  Various aspects of sample handling and shipment, as 
well as the proposed sample identification system and documentation, are discussed in the 
following sections. 

2.3.1.1 Field Books 

Detailed records of field activities will be maintained in field books dedicated to the project. 
Entries will be dated and signed by personnel recording the data.  The entries will be made in ink.  
Each field book will have a unique numerical identifier permanently attached, and each page 
will be numbered, permitting indexing of key data.  At a minimum, information recorded in the 
field books will include documentation of sample locations, sampling times, types of samples 
collected, weather conditions, and any other information pertinent to the assessment or 
monitoring activity. 

2.3.1.2 Field Identification System 

Each sample collected during monitoring activities will be given a unique identification code. 
Each unique sample identification will consist of the following: 

• Project Identification Code. A two- or four- digit designation will be used to identify the 
property from which the sample was collected.  Examples of this include the following: 

CI –  Canada Island 

• Sample Matrix Code. Trip and equipment blanks will be further identified by a code 
corresponding to the sample matrix and the sample date: 

  TB – trip blank sample 
 EB – equipment blank sample 

• Location Code. Lastly, each sample will be identified by a location code and interval as 
follows: 

  DP-## - location of Geoprobe® or other direct-push boring 

TP-## - location of test pit 

HSA-## - location of hollow stem auger boring 

AR-## - location of air rotary boring 

The sample depths in feet below the ground surface will also be recorded and part of 
the sample identification code for soil samples.  Either the sampling depth as an interval 
(for samples collected during drilling), or a single recorded depth (for discrete grab 
samples).  
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Examples: 

 CI:DP-01(5-10) = soil sample collected from direct push boring DP-01 at a depth interval 
of 5 to 10 feet bgs from the Canada Island area of the Properties- 

TB1-02152018 = trip blank to be submitted with samples to be analyzed for VOCs on 
February 15, 2018 

Note that field duplicate samples will be submitted “blind” to the laboratory, so that the sample 
cannot be identified with the location code.  A unique location code will be used for duplicate 
samples.  

Sample bottle labels appropriate for the size and type of containers shall be provided by each 
laboratory.  The sample containers will be labeled at the time of sample collection but prior to 
being filled.  Each label will indicate at a minimum: 

• Sample identification 

• Date/time of sample collection 

• Sampler’s initials 

• Required analyses 

• Type of preservative 

All labels will be completed in waterproof ink.  An example of a sample label is included in 
Appendix E. 

2.3.1.3 Field Sample Handling 

The possession and handling of samples will be documented from the time of collection until 
delivery to the laboratory.  Stantec and GeoEngineers field personnel are responsible for 
adherence to COC procedures.  Field personnel will maintain custody of all samples until they are 
relinquished to another custodian, the laboratory, or the freight shipper. 

All samples to be submitted for laboratory analysis must be catalogued on a COC form using 
sample identification codes.  A copy of the COC form is included in Appendix E.  The date and 
time of collection will be recorded on the form, as well as the number of each type of sample, the 
method of preservation, and the type of analysis.  The Stantec SOP for COC procedures is 
presented in Appendix FE. 

2.3.1.4 Field Sample Packaging and Shipping 

Samples will be packaged and transported in a manner which maintains integrity of the samples 
and permits the subsequent analyses to be performed within the prescribed holding times.  Prior 
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to shipment, each sample container will be inspected for a label with the proper sample 
identification code. 

Samples will be couriered or shipped via overnight mail to the laboratory.  The laboratory will be 
contacted in advance to expect shipment so that sample holding times will be conserved. The 
COC forms will be sealed in a plastic bag and transported inside the sample cooler. Samples will 
be packed in the cooler using bubble-wrap packing materials and ice will be sealed in a Ziploc�-
type bag.  Any suspected highly contaminated samples will be physically isolated by sealing in a 
Ziploc�-type bag and if possible, a separate cooler.  The cooler will be taped closed and custody 
seals provided by the laboratory will be attached to prevent tampering during transport, and to 
facilitate the detection of possible tampering (if the seals are broken).  Upon relinquishing the 
sample cooler to the project laboratory, Stantec field personnel will assign custody of the samples 
to the laboratory by signing and dating the bottom of the COC form.  One copy of the COC 
documentation will be retained by the Stantec data manager, and a second copy will be 
retained by the laboratory.  Shipping labels/receipts will be retained by the Stantec data manager 
with the COC form.  The integrity of the custody seals shall be noted by the laboratory on the COC 
form upon arrival. 

2.3.1.5 Field Documentation 

Field COC procedures will document the proper handling of each sample from collection in the 
field to delivery at the laboratory.  Custody of samples shall be maintained and documented at 
all times. The documentation for each sample will include the following information: 

• COC form 

• Sample label with sample identification code 

• Shipping documents 

This documentation will allow for proper identification and verification of all samples upon arrival 
at the project laboratory. 

2.3.2 Laboratory Chain of Custody 

The project laboratory will perform laboratory custody procedures for sample receiving and log-
in, sample storage, tracking during sample preparation and analysis, and storage of data in 
accordance with their SOPs. The laboratory project manager will be responsible for maintaining 
laboratory custody protocol. The laboratory procedures related to sample custody are presented 
in the QA Manuals for the laboratory (Appendix D). 

2.3.3 Final Evidence Files Custody Procedure 

Stantec will be responsible for the custody of evidence files and will maintain and update contents 
of the files during the project.  The evidence files will include all records relevant to sampling and 
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analysis activities such as field books, photographs, subcontractor reports, laboratory data 
deliverables, COC forms, and data reviews.  Stantec will retain this file for a period of at least five 
years following the formal project completion date. 

2.4 QUALITY CONTROL REQUIREMENTS 

The quality control procedures provided in this QAPP require that the environmental data 
collected are of the highest standard feasible, as appropriate for the intended application. Facets 
of the quality control requirements are provided in the following sections. 

2.4.1 Field Quality Control Requirements 

Where applicable, QC checks will be strictly followed during the assessment through use of 
replicate measurements, equipment calibration checks, and data verification by Stantec field 
personnel. Field-sampling precision and data quality will be evaluated through use of sample 
duplicates, equipment blanks, and trip blanks.  Sample duplicates provide precision information 
regarding homogeneity, handling, transportation, storage, and analysis.  Equipment blanks will be 
used to demonstrate that proper decontamination procedures have been performed, and that 
no cross contamination has occurred during sampling or transportation.  Trip blanks will be used 
with VOCs only, to better assess whether samples have been inadvertently exposed to sources of 
contamination during transport to the laboratory.  If there is any discrepancy in the sample data, 
the Stantec project manager will be notified and, if deemed necessary, resampling of the 
questionable point scheduled.  Requirements for field QA/QC samples are listed in Table 3.   

2.4.2 Laboratory QC Requirements 

The laboratory QA manager will be responsible for maintaining each laboratory’s data precision 
and accuracy in accordance with state and federal specifications.  Internal laboratory duplicates 
and calibration checks are performed on one of every twenty samples submitted for analysis.  
Other internal laboratory QA/QC is performed according to the laboratory SOPs. An additional 
set of samples will be collected for soil and submitted for laboratory MS/MSD analyses. Typically, 
the laboratory requires two to three sample containers for each sample location, therefore, four 
to six sample containers will be collected for laboratory MS/MSD analyses (i.e., six TerraCore® or 
EnCore® sample tubes). In the case of VOCs, twice the amount will be collected.  If soil samples 
to be analyzed for VOCs are preserved in the field with methanol, additional sample volume is still 
required for the MS/MSD analyses (twice the amount). 
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2.5 INSTRUMENT CALIBRATION AND FREQUENCY 

Calibration procedures for field and laboratory instruments are referenced in this section. 
Measuring and test equipment used in the field and laboratory will be subject to a formal 
calibration program.  The program will require equipment of proper type, range, accuracy, and 
precision to provide data compatible with the specified requirements and the desired results. 
Calibration of measuring and test equipment may be performed internally using in-house 
reference standards, or externally by agencies or manufacturers. 

The laboratories will be responsible for the calibration of their laboratory equipment.  Stantec field 
personnel are responsible for calibration of Stantec field equipment, rented field equipment 
provided by vendors or subcontractors. Subconsultants conducting field work will be responsible 
for calibrating the equipment they use for this project. 

Documented and approved procedures will be used to calibrate measurement and testing 
equipment.  Widely accepted procedures, such as those published by U.S. EPA and the American 
Society for Testing and Materials (ASTM), or procedures provided by manufacturers in equipment 
manuals, will be adopted. 

Calibrated equipment will be uniquely identified by the manufacturer’s serial number, a Stantec 
equipment identification number, or by other means.  These identification numbers will be 
attached to the equipment, along with a label indicating when the next calibration is due (only 
for equipment which does not require daily calibration).  If this is not possible, records traceable 
to the equipment will be readily available for reference.  It will be the responsibility of equipment 
operators to check the calibration status per the due date labels or records prior to using the 
equipment. 

Measurement and testing equipment will be calibrated at prescribed intervals and/or as part of 
operational use. Frequency will be based on the type of equipment, inherent stability, 
manufacturer’s recommendations, values given in national standards, intended use, and 
experience. Whenever possible, equipment will be calibrated using reference standards 
associated with nationally recognized standards or accepted values of physical constants.  If 
national standards do not exist, the basis for calibration will be documented. 

Physical and chemical reference standards will be used only for calibration.  Equipment that fails 
calibration or becomes inoperable during use will be removed from service, segregated to 
prevent inadvertent use, and tagged to indicate the fault.  Such equipment will be recalibrated 
and repaired to the satisfaction of the laboratory personnel or Stantec field personnel, as 
applicable.  Equipment that cannot be repaired will be replaced. 

Records will be prepared and maintained for each piece of calibrated measuring, and test 
equipment to document that established calibration procedures have been followed.  Records 
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for rented field equipment and Stantec equipment, used only for this project, will be kept in the 
project files.  The project laboratory will maintain individual laboratory calibration records. 

2.5.1 Field Instrument Calibration 

Instruments used to gather, generate, or measure field environmental data will be calibrated with 
sufficient frequency, and in such manner that accuracy and reproducibility of results are 
consistent with the manufacturer’s specifications. Field measurement instruments may include, 
but are not limited to, PID units used to detect VOCs.  As applicable, field instruments will be 
calibrated daily prior to use. The calibration will be consistent with the standard procedure.  The 
field calibration procedures are presented in the field SOPs located in Appendix F. 

Calibration procedures will be documented in the field logbook and field sampling sheets. 
Documentation will include the following: 

• Date and time of calibration 

• Identity of the person performing the calibration 

• Reference standard used, if applicable 

• Reading taken and adjustments to attain proper reading 

• Any corrective action 

Trained personnel will operate field measurement equipment in accordance with the appropriate 
standard procedures or manufacturer’s specifications.  Stantec and GeoEngineers field technical 
staff members will examine field measurement equipment used during field sampling to verify 
operating condition.  The Stantec field team liaison or GeoEngineers field team leader will 
periodically audit the calibration and field performance of the field equipment to demonstrate 
that the system of field calibration meets the manufacturer’s specifications. 

2.6 DATA MANAGEMENT 

Stantec and GeoEngineers field technical staff members will manage raw data during field 
activities.  Data such as geologic profiles will be recorded on the appropriate field forms or in field 
logbooks.  The Stantec data manager will periodically collect data gathered during assessment 
activities, and as appropriate, will coordinate transfer of raw data to computer formats such as 
Microsoft® Excel or Microsoft® Access to better organize and track incoming data. This will enable 
the Stantec data manager to identify any data gaps.  Any flaws in field QA/QC will be brought 
to the attention of the Stantec QA manager. 

The laboratory project managers will be responsible for laboratory data management. Procedures 
for data review and data reporting are discussed in the laboratory QA Manuals, located in 
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Appendix D.  Laboratory generated analytical data reports will present all sample results, including 
all QA/QC samples.  

The data reports with Level II (lab QC) and will include: 

• A laboratory narrative for the data set describing any out of control analyses and their 
effect on sample results. 

• All sample results including the % moisture content for soil samples. 

• An explanation of all laboratory applied data qualifiers. 

• The MS/MSD results including the % recoveries and RPDs.  

• Method blank results. 

• LCS and LCS duplicate (LCSD) results including the % recoveries and RPDs. 

• Laboratory duplicate results including RPDs. 

• Surrogate results including % recoveries (as applicable per analysis). 

The following data must be available upon request from the laboratory, on a case by case basis, 
should data issues arise: 

• Summaries of daily calibration check samples (including notation of any outliers). 

• Calibration blank results. 

Soil results will be reported on a dry weight basis.  All data, including QA/QC results, will become 
part of the project files, and will be maintained by the Stantec data manager. Upon report 
delivery, Stantec personnel will evaluate laboratory data in accordance with accepted statistical 
methodologies, supervised by the Stantec data manager. 
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3.0 ASSESSMENT AND OVERSIGHT 
Performance and system audits will be completed to demonstrate that field sampling activities 
and laboratory analyses are performed in accordance with procedures established in this QAPP, 
including the attached SOPs.  The audits may be both internal and external, as further described 
below. 

3.1 TECHNICAL SYSTEMS AUDITS 

Generally, system audits are a qualitative measure of adherence to overall sampling QA 
measures, including sample collection handling, decontamination procedures, COC, and 
recording requirements in the field, as well as sample receiving, log-in, and instrument operating 
records in the laboratory. 

3.1.1 Field Data 

A GeoEngineers and/or Stantec field technical staff member (most of whom are trained 
geologists, hydrogeologists or engineers) will be present at the site during sampling activities.  The 
field technical staff member will provide the on-site supervision required during the project. The 
field technical staff member will be in daily contact with the GeoEngineers field team leader or 
Stantec field team liaison, who will then review compliance with the project objectives and 
sampling protocol outlined in this QAPP.  Any anticipated modifications to the sampling or 
measuring procedures will be reported to the Project Manager and U.S. EPA Project Manager. 
GeoEngineers and Stantec field technical staff members will report modifications to the Stantec 
project manager and document the modification in the field logbook. 

Sample data precision will be determined by the collection and subsequent analysis of sample 
duplicates, equipment blanks, and trip blanks to verify reproducibility. 

3.1.2 Field Screening Instruments 

GeoEngineers and Stantec field technical staff members will audit and maintain performance of 
field-screening instruments.  Instruments will be calibrated according to the standard procedures 
located in Appendix F, and regular preventive maintenance will be performed as described in 
Table 6. 

3.1.3 Report Preparation 

Prior to submittal to the City and U.S. EPA, all reports will undergo both a peer and technical review 
conducted separately by Stantec project team members. Report components will be checked 
and initialed by a designated team member. The City will also review all reports prior to submittal 
to U.S. EPA. 
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3.1.4 Laboratory Data 

Laboratory results will be reviewed for compliance against the DQO criteria for the level of 
reporting required. 

3.2 PERFORMANCE EVALUATION AUDITS 

Generally, performance audits are a quantitative measure of field sample collection and 
laboratory analyses quality. 

3.2.1 Field Audits 

The Stantec QA manager will conduct audits of field activities. U.S. EPA may also conduct an 
independent field audit.  At least one field audit will be completed near the beginning of the 
sample collection activities.  If a gap in field data collection activities of more than six months 
occurs during implementation of the grant, a second field audit will be completed.  Field audits 
may also be utilized when staff new to the project, are performing initial field investigation 
activities. 

The field audit will include the following checklist: 

Item Description of Field Audit Activities QA Manager Initials

1. Review of field-sampling records  

2. Review of field-measurement procedures  

3. 
Examination of the application of sample identifications 
following the specified protocol 

 

4. 
Review of field instrument calibration records and 
procedures 

 

5. 
Recalibration of field instruments to verify calibration to the 
manufacturer’s specifications 

 

6. Review of the sample handling and packaging procedures  

7. Review of COC procedures  

Any deficiencies observed during the audit shall be noted in writing.  A follow-up audit may be 
completed if deemed necessary by the project QA manager.  Corrective action procedures may 
be implemented.  Such actions will be documented in the field logbook. 
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3.2.2 Laboratory Audits 

One of two laboratories will be utilized to perform analytical services required during the 
assessments. As discussed in Section 1.4.1.2, the laboratory is State of Washington-certified or 
National Voluntary Laboratory Accreditation Program (NVLAP)-certified. Documentation is 
presented in Appendix C.  The laboratory QA manager will be responsible for ensuring that 
laboratory data precision and accuracy are maintained in accordance with specifications and 
laboratory SOPs. 

3.3 REPORTS TO MANAGEMENT 

For the duration of the project, quarterly financial and progress reports will be prepared by the 
Grantee project manager with assistance from the Stantec project manager and submitted to 
the U.S. EPA project manager.  These reports will serve to U.S. EPA of project progress and any 
significant interim findings identified. This will streamline the process, addressing issues as they arise 
and adjusting the program to better define environmental concerns. 
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4.0 DATA VALIDATION AND USABILITY 
This section describes the QA activities which will be performed to demonstrate that collected 
data are scientifically defensible, properly documented, of known quality, and meet project 
objectives. All analytical data collected for the project will be validated. 

The following three steps will be followed to demonstrate that project data quality needs are met. 

1. Data Verification – Data verification is a process of evaluating the completeness, 
correctness, and contractual compliance of a data set against the method standard, 
SOP, or contract requirements.  Data verification will be performed internally by the 
analytical group or laboratory generating the data. Additionally, data may be checked 
by an external entity.  Data verification may result in accepted, qualified, or rejected data. 

2. Data Validation – Data validation is an analyte- and sample-specific process that extends 
the qualification of data beyond method, procedural, or contractual compliance (i.e., 
data verification) to determine the analytical quality of specific data sets.  Data validation 
criteria are based on the measurement performance criteria of the project QAPP. Data 
validation results are accepted, qualified, or rejected data. 

3. Data Usability Assessment – Data usability assessment is the process of evaluating 
validated data to determine if the data can be used for the purpose of the project (i.e., 
to answer the environmental questions regarding the project results and/or to make 
environmental decisions). Data usability will include the following sequence of evaluation: 

• First, individual data sets will be evaluated to identify measurement 
performance/usability issues or problems affecting the ultimate achievement of 
project DQOs. 

• Second, an overall evaluation of all data generated for the project will be 
performed. 

• Finally, the project-specific measurement performance criteria and data 
validation criteria will be evaluated to determine if they were appropriate for 
meeting project DQOs. 

In order to perform the data evaluation steps above, reported data will be supported by 
complete laboratory data packages, which include sample receipt and tracking information, 
COC records, tabulated data summary forms, and raw analytical data for analyzed field samples, 
standards, QC checks and QC samples, and all other project-specific documents generated. 
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4.1 INSTRUCTIONS FOR DATA REVIEW, VALIDATION AND 
VERIFICATION REQUIREMENTS 

Stantec will estimate the potential effect each deviation from this QAPP may have on usability of 
associated data items, quality of reduced and analyzed data, and effects on the decision 
process. 

The following procedures will be implemented to verify and validate data collected: 

• Sampling Design – How closely a measurement represents the actual environment at a 
given time and location is a complex issue.  Each sample will be checked for compliance 
with specifications, including type and location.  Stantec will note deviations from the 
specifications, and discuss them with the U.S. EPA project manager. 

• Sample Collection Procedures – Sample collection procedures identified in this QAPP will 
be followed.  If field conditions require deviations, they will be discussed with the U.S. EPA 
project manager. 

• Sample Handling – Deviations from the planned sample handling procedures will be noted 
on the COC forms and in the field logbooks. 

GeoEngineers and Stantec field technical staff members will evaluate sample containers and 
preservation methods used to demonstrate they are in accordance with Table 4. 

• Analytical Procedures – Each sample result will be reviewed to verify that the appropriate 
analytical procedures were used to generate the data.  Data validation will include an 
assessment of how seriously a sample deviated beyond the acceptance limit so that 
potential effects of the deviation can be evaluated. 

• Quality Control – QC checks to be performed during sample collection, handling, and 
analysis are specified in an earlier section of this QAPP.  For each specified QC check, the 
procedures, acceptance criteria, and corrective action will be specified. During data 
validation, the corrective actions taken, affected samples, and potential effect of actions 
on the validity of data will be documented. 

• Calibration – Field and laboratory instrument calibrations will be documented to 
demonstrate that calibrations: 

- Were performed within an acceptable time frame prior to generation of 
measurement data; 

- Were performed in proper sequence; 

- Included the proper number of calibration points; 

- Were performed using a standard that bracketed the range of reported 
measurement results;  
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- Had acceptable linearity checks and other checks and that the measurement 
system was stable when calibration was performed. 

When calibration problems are identified, any data produced between the suspect 
calibration event, and any subsequent recalibration will be flagged to alert data users. 

• Data Reduction and Processing – Data integrity checks will be performed to evaluate 
accuracy of raw data and compare important events and duplicate rekeying of data in 
order to identify data entry errors.  The laboratory QA Manual (Appendix D) discusses data 
processing procedures. 

4.2 INSTRUCTIONS FOR VALIDATION AND VERIFICATION OF 
METHODS 

This section describes the process which will be followed to verify and validate the project data. 

4.2.1 Verification 

Field data will be verified by the Stantec QA manager or Stantec data manager, who will review 
field documentation and COC records. Data from direct-reading instruments, such as a PID, will 
be verified by the field team lead or liaison by review of calibration and operating records.  The 
laboratory data will be verified with respect to COC, units of measure, and citation of analytical 
methods.  Data verification procedures will include reviewing and documenting sample receipt, 
sample preparation, sample analysis (including internal QC checks), data reduction, and 
reporting.  Any deviations from acceptance criteria, corrective actions, and data determined to 
be of limited usability (i.e., laboratory-qualified data) will be noted in the case narrative of the 
laboratory report.  The QA manager or data manager will also verify use of blanks and duplicates.  
All applicable reference and identification codes and numbers will be reviewed as part of the 
documentation. 

4.2.2 Validation 

Stantec will conduct data validation consistent with the procedure identified in Section 1.5 of this 
QAPP.  The data verification/validation procedure will identify data as acceptable, of limited 
usability, qualified or estimated, or rejected.  Conditions which will result in data being qualified or 
estimated or rejected are identified in Section 1.5 of this QAPP. Data verification/validation results 
will be provided in data validation memoranda which will be provided to Stantec’s project 
manager and included with the remedial action report documents.  All sampling, handling, field 
analytical data, and laboratory data will be validated by entities external to the data generator.  
The validation procedure will specify the verification process of the QC measures used in the field 
and laboratory.  Laboratory data validation procedures are discussed in the QA Manual 
(Appendix D). 
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Each analytical report will be reviewed for compliance with the applicable method and quality 
of the data reported. 

If data are determined to be unusable, corrective action may be taken.  Potential corrective 
actions may include resampling by the field team or laboratory reanalysis of the samples. 
Corrective actions will depend on ability to mobilize the field team, and whether data are critical 
to project DQOs.  Should Stantec’s QA manager identify a situation requiring corrective action 
during data verification/validation, Stantec’s project manager will be responsible for approving 
implementation of the corrective action. 

4.3 INSTRUCTION FOR RECONCILIATION WITH DATA QUALITY 
OBJECTIVES 

This section describes scientific and statistical procedures/methods which will be used to 
determine whether data are of the right type, quality, and quantity to support environmental 
decision-making for the project. 

The Data Quality Assessment (DQA) process is described in Guidance for the Data Quality 
Assessment Process: Practical Methods for Data Analysis, EPA QA/G-9, July 1996 (U.S. EPA, 1996). 
EPA QA/G-9 will guide data assessment for this project.  The DQA process will consist of five steps: 

1. Review DQOs and sampling design 

2. Conduct preliminary data review 

3. Select statistical test 

4. Verify assumptions 

5. Draw conclusions from the data 

While the formal DQA process presented in the guidance may not be followed in its entirety, a 
systematic assessment of data quality will be performed.  This process will include a preliminary 
data review.  Data will be presented in tables and figures to identify trends, relationships, and 
anomalies. 

The overall usability of data will be assessed by evaluating the PARCCS of the data set to the 
measurement performance criteria in Section 1.5 of this QAPP using statistical quantities as 
applicable.  The procedures and statistical formulas to be used for these evaluations are 
presented in the following sections. 

4.3.1 Precision 

In order to meet the needs of the project, data must meet the measurement performance criteria 
for precision.  Project precision will be evaluated by assessing the RPD data from the field 
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duplicate samples.  Analytical precision will be evaluated by assessing the RPD data from either 
duplicate spiked sample analyses or duplicate sample analyses.  The RPD between two 
measurements is calculated using the following simplified formula: 

2/21
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−

 

  where: R1 = value of first result 
   R2 = value of second result 

Overall precision for the sampling programs will be determined by calculating the mean RPD for 
all field duplicates in a given sampling program.  This will provide an evaluation of the overall 
variability attributable to the sampling procedure, sample matrix, and laboratory procedures in 
each sampling program. 

The overall precision requirement will be the same as the project precision.  It should be noted 
that the RPD of two measurements can be very high when the data approach the quantitation 
limit of an analysis.  The calculation of the mean RPD will include only the RPD values for field 
duplicate sample analyte data that are greater than or equal to five times the quantitation limit 
for an analysis. 

Poor overall precision may be the result of one or more of the following: 

• Field instrument variation 

• Analytical measurement variation 

• Poor sampling technique 

• Sample transport problems 

• Heterogeneous matrices 

In order to identify the cause of imprecision, the field-sampling design rationale and sampling 
techniques should be evaluated by the reviewer, and both field and analytical 
duplicate/replicate sample results should be reviewed.  If poor precision is indicated in both the 
field and analytical duplicates/replicates, then the laboratory may be the source of error.  If poor 
precision is limited to the field duplicate/replicate results, then the sampling technique, field 
instrument variation, sample transport, or heterogeneous sample matrices may be the source of 
error. 

If the QA/QC report supplied by the analytical laboratory or the data validation process indicates 
that analytical imprecision exists for a particular data set, then the impact of that imprecision on 
data usability must be discussed in a Data Assessment Report.  The Data Assessment Report will 
be prepared by Stantec and submitted as part of the remedial action report document.  

RPD  =   X 100 



MASTER QUALITY ASSURANCE PROJECT PLAN IMPLEMENTATION OF U.S. EPA CLEANUP GRANTS FOR 
PETROLEUM & HAZARDOUS SUBSTANCE BROWNFIELDS – CITY OF SPOKANE; COOPERATIVE 
AGREEMENT NOS. BF-01J39501-1, BF-01J39601-1 & BF-01J39701-1 

Data Validation and Usability  
July 17, 2018 

4.33 

When project-required precision is not achieved, and project data are not usable to adequately 
address environmental questions and to support project decision making, the Data Assessment 
Report will address how this problem will be resolved and discuss need for resampling. 

4.3.2 Accuracy and Bias 

In order to meet the needs of data users, project data will follow the measurement performance 
criteria for accuracy and bias as described in Section 1.5.2. 

4.3.2.1 Sample Contamination 

Data for QC check samples will be reviewed to evaluate accuracy and potential bias of sample 
results. If the data indicate that contamination not related to project environmental 
concentrations was introduced into a field sample due to sample collection or handling 
methodologies, the impact of that contamination on data usability will be discussed in the Data 
Assessment Report, and the Stantec project manager and field team leader will be notified. 
Stantec will use the data to differentiate possible contamination introduced as a result of field 
sample collection, and transport methods and contamination introduced in the laboratory at the 
time of sample preparation and analysis.  It should be noted that sample contamination may 
result in either a negative or a positive bias.  For example, improperly cleaned sample containers 
for metals analysis may result in retention of metals on interior container walls.  This will result in 
lower metals concentrations reported than are actually present in the environmental sample, 
which is a negative bias. A positive bias will occur when sample container contamination results 
in an additive effect, where reported analyte concentrations are higher than the true sample 
concentrations for that analyte. 

4.3.2.2 Overall Accuracy/Bias 

Data from method/preparation blank samples provide an indication of laboratory contamination, 
which may result in sample data bias. Sample data associated with method/preparation blank 
contamination will be identified during the data verification/validation process. Sample data 
associated with method/preparation blank contamination are evaluated during the data 
validation procedure to determine if analytes detected in the samples, and the associated 
method/preparation blanks are “real” or are the result of laboratory contamination. The 
procedure for this evaluation involves comparing the concentration of the analyte in the sample 
to the concentration of the method/preparation blank, taking into account adjustments for 
sample dilution and dry-weight reporting.  In general, the sample data are qualified as not 
detected if the sample concentration is less than five times (ten times for common laboratory 
contaminants) the method/preparation blank concentration. Typically, the common quantitation 
limit for the affected analyte is elevated to the concentration detected in the sample. 

Data from field blanks and trip blanks provide an indication of field and transportation conditions, 
which may result in bias of sample data.  Sample data associated with contaminated field and 
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trip blank samples are identified during the data verification/validation process.  The evaluation 
procedure and qualification of sample data associated with field blank and trip blank 
contamination is performed in the same manner as the evaluation procedure for method blank 
sample contamination. 

Surrogate spike recoveries provide information regarding the accuracy/bias of the organic 
analyses on an individual sample bias.  Surrogate compounds are not expected to be found in 
the samples and are added to every sample prior to sample preparation/purging.  The percent 
recovery data provide an indication of the effect of the sample matrix on the preparation and 
analysis procedure. Sample data exhibiting matrix effects will be identified during data 
verification/validation process. 

Matrix spike sample data can provide information regarding the accuracy/bias of the analytical 
methods relative to the sample matrix.  Matrix spike samples are field samples that have been 
fortified with target analytes prior to sample preparation and analysis. The percent recovery data 
provide an indication of the effect of the sample matrix on the preparation and analysis 
procedure. Sample data exhibiting matrix effects will be identified during data 
verification/validation process. 

Analytical accuracy/bias will be determined by evaluating the percent recovery data of LCSs. 
LCSs are artificial samples prepared in the laboratory using a blank matrix that is fortified with 
analytes from a standard reference material that is independent of the calibration standards. LCSs 
are prepared and analyzed in the same manner as the field samples.  The data from LCS analyses 
will provide an indication of the accuracy and bias of the analytical method for each target 
analyte. 

Percent recovery is calculated using the following formula: 

 % Recovery =  
SSR - SR

SA   X  100 

 where: SSR = Spiked Sample Result 

  SR = Sample Result or Background 

  SA = Spike Added 

The percent recovery of a LCS is determined by dividing the measured value by the true value 
and multiplying by 100. 

Overall accuracy/bias for the sampling events will be determined by calculating the percent 
accuracy measurements that meet the measurement performance criteria specified in Section 
1.5.2 of this QAPP.  Overall accuracy will be considered acceptable if the surrogate percent 
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recoveries are met for at least 75 percent of the samples, the LCS percent recoveries are met for 
all samples, and the MS/MSD percent recoveries are met for at least 75 percent of the samples. 

For accuracy/bias, the Data Assessment Report will: 1) discuss and compare overall 
contamination and accuracy/bias data from multiple data sets collected for each matrix, 
analytical parameter, and concentration level, 2) describe limitations on the use of project data 
if extensive contamination and/or inaccuracy/bias exist, or when it is limited to a specific sampling 
or laboratory analytical group, data set, analytical parameter, or concentration level, 3) identify 
qualitative and/or quantitative bias trends in multiple performance evaluation sample results for 
each matrix, analytical parameter, and concentration level, 4) discuss the impact of any 
qualitative and/or quantitative trends in bias on the sample data, and 5) report any performance 
evaluation samples that have false positive and/or false negative results 6) discuss the impact of 
these results on data usability, clearly differentiate between usable and unusable data for the 
users, if unusable data are identified..  

When project-required accuracy/bias is not achieved, and project data are not usable to 
adequately address environmental questions and to support project decision making, the Data 
Assessment Report will address how this problem will be resolved and discuss potential need for 
resampling.  

4.3.3 Sample Representativeness 

In order to meet the needs of the data users, project data must meet the measurement 
performance criteria to sample representativeness specified in Section 1.5.3. 

Representativeness of samples will be assessed by reviewing results of field audits and data from 
field duplicate samples.  If field duplicate precision checks indicate potential spatial variability, 
additional scoping discussions and subsequent resampling may be necessary in order to collect 
more representative data that reflects heterogeneous site conditions. Overall sample 
representativeness will be determined by calculating the percent of field duplicate sample data 
which achieved the RPD criteria specified in Section 1.5.3 of this QAPP.  Overall sample 
representativeness will be considered acceptable if results of field audits indicate that the 
approved sampling methods or alternate acceptable sampling methods were used to collect the 
samples, and field duplicates RPD data are acceptable for at least 75 percent of samples. 

For representativeness, the Data Assessment Report will: 1) discuss and compare overall 
representativeness for each matrix, parameter, and concentration level, 2)describe limitations on 
use of project data when overall non-representative sampling has occurred or when non-
representative sampling is limited to a specific sampling group, data set, matrix, analytical 
parameter, or concentration level,  3) address how data representativeness issues will be resolved 
and discuss the need for resampling if project data do not adequately address environmental 
questions and support project decision making, and 4) clearly differentiate between usable and 
unusable data for the users, if unusable data are identified.  
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4.3.4 Sensitivity and Quantitation Limits 

In order to meet the needs of the data user, project data must meet the measurement 
performance criteria for sensitivity as specified.  Low point calibration standards should produce 
a signal at least ten times the background noise levels and should be part of a linear calibration 
curve.  

The quantitation limits (QLs) for the sample data will be reviewed so that the sensitivity of the 
analyses is sufficient to achieve any applicable State of Washington or Ecology standards.  The 
method/preparation blank sample data and LCS percent recovery data will be reviewed to 
assess compliance with the measurement performance criteria specified in Section 1.5.6 of this 
QAPP. 

Overall sensitivity will be assessed by comparing the sensitivity for each monitoring program to the 
detectability requirements for the analyses.  Overall sensitivity will be considered acceptable if 
QLs for samples are less than the acceptable evaluation criteria. 

It should be noted that QLs may be elevated as a result of high concentrations of target 
compounds, non-target compounds, and matrix interferences (collectively known as sample 
matrix effects).  In these cases, the sensitivity of the analyses will be evaluated on an individual 
sample basis relative to the applicable evaluation criteria.  The need to investigate the use of 
alternate analytical methods may be required if the sensitivity of the analytical methods identified 
in this QAPP cannot achieve the evaluation criteria because of sample matrix interference. 

With regard to sensitivity and QLs, the Data Assessment Report will: 1) discuss and compare overall 
sensitivity and QLs from multiple data sets collected for the project for each matrix, analytical 
parameter, and concentration level, 2) describe limitations on use of project data if project-
required sensitivity and QLs were not achieved for all project data or when it is limited to a specific 
sampling or laboratory/analytical group, data set, matrix, analytical parameter, or concentration 
level, 3) discuss impact on data usability if the laboratory QA/QC reports indicate that sensitivity 
and/or QLs were not achieved, 4) address how data usability issues will be resolved and discuss 
the need for resampling if project data do not adequately address environmental questions and 
support project decision making, and 5) clearly differentiate between usable and unusable data 
for the users, if unusable data are identified. 

4.3.5 Completeness 

In order to meet the needs of the data users, project data will follow the measurement 
performance criteria for data completeness outlined in Section 1.5.4. 

Completeness will be assessed by comparing the number of valid (usable) sample results to the 
total possible number of results within a specific sample matrix and/or analysis. Percent 
completeness will be calculated using the following formula: 
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% Completeness  =  
Number of Valid (usable) measurements

 Number of Measurements Planned   X 100 

Overall completeness will be assessed by calculating the mean percent completeness for the 
entire set of data obtained for each sampling program.  The overall completeness for the project 
will be calculated when all sampling and analysis is concluded.  Overall completeness will be 
considered acceptable if at least 90 percent of the data are determined valid. 

For completeness, the Data Assessment Report will: 1) discuss and compare overall completeness 
of multiple data sets collected for each matrix, analytical parameter, and concentration level, 2) 
describe the limitation on use of project data if project-required completeness was not achieved 
for the overall project or when it is limited to a specific sampling or laboratory/analytical group, 
data set, analytical parameter, or concentration level, and 3) address how data completeness 
issues will be resolved and discuss the need for resampling if project data do not adequately 
address environmental questions and support project decision making. 

4.3.6 Comparability 

In order to meet the needs of the data users, project data will follow the measurement 
performance criteria for comparability outlined in Section 1.5.5. 

The comparability of data sets will be evaluated by reviewing the sampling and analysis methods 
used to generate the data for each data set.  Project comparability will be deemed acceptable 
if the sampling and analysis methods specified in this QAPP, and any approved QAPP revisions or 
amendments are used for generating data for any media sampled during the assessments. 

For long-term monitoring projects, data comparability is extremely important. For these projects, 
data comparability will be assessed by comparing project data with previously generated data 
to determine the possibility of false positives and/or false negatives.  Data variations may reflect a 
changing environment or indicate sampling and/or analytical error.  Comparability criteria will be 
established to evaluate these data sets in order to identify statistical outliers to trigger resampling 
as verified.  Also, overall data comparability for long-term monitoring projects will be assessed by 
evaluating analyte concentrations over time. The data from monitoring events will be evaluated 
for trends, if necessary, using the Mann-Kendall test described in Section 4.3.4.1 of EPA QA/G-9. 
Suspected outliers will be assessed using the Extreme Value Test described in Section 4.4.3 of EPA 
QA/G-9.  As the monitoring database becomes larger, it may be necessary to use different 
statistical methods to determine trends and outliers.  Any changes to the statistical methods used 
for this project will be communicated to the U.S. EPA prior to initiating the change. 

Overall comparability of data from split samples (samples that are collected at the same time 
from the same location and split equally between two parties using sample containers from the 
same source or vendor) will be evaluated by determining the RPD of detected analytes in both 
samples following data verification/validation.  Analytes that are detected in only one of the two 
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samples will be assessed by reviewing the data verification/validation reports for both data sets 
and determining the cause of the discrepancy.  Overall comparability of split sample data will be 
considered acceptable if the RPD for detected analytes, with concentrations greater than or 
equal to five times their respective quantitation limits, does not exceed RPD acceptance criteria 
for field duplicate samples. 

For data comparability, the Data Assessment Report will: 1) discuss and compare overall 
comparability between multiple data sets collected for each matrix, analytical parameter, and 
concentration level, 2) describe the limitation on use of project data when project-required data 
comparability is not achieved for the overall project or when it is limited to a specific sampling or 
laboratory/analytical group, data set, matrix, analytical parameter, or concentration level, 3) 
discuss the effect on data usability if it is determined that long-term monitoring data are not 
comparable and address whether the data indicate a changing environment or the anomalies 
are a result of sampling and/or analytical error, 4) discuss the effect on data usability, if 
screen/confirmatory comparability criteria and/or oversight split-sampling comparability criteria 
are not met, 5) address how data comparability issues will be resolved and discuss the need for 
resampling if project data do not adequately address environmental questions and support 
project decision making, and 6) clearly differentiate between usable and unusable data for the 
users, if unusable data are identified. 

4.3.7 Data Limitations and Actions 

Sources of sampling and analytical error will be identified and corrected as early as possible.  An 
ongoing data assessment process will be incorporated throughout the project, rather than as a 
final step, to facilitate early detection and correction of problems, so that project quality 
objectives are met. 

Data that do not meet the measurement performance criteria specified in this QAPP will be 
identified, and impact on project quality objectives will be assessed and discussed within the final 
project report.  Specific actions for data that do not meet measurement performance criteria will 
depend on the use of data and may require that additional samples be collected or use of the 
data be restricted.  
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Figure 3

Acceptable Soil Uses

Riverfront Park Soil Management Plan
Spokane, Washington

Site 
Characterization 

for Disturbed 
Areas Only

Contaminated
(COC concentrations greater than MTCA Method A 

Unrestricted Land Use, Dangerous Waste or physical 
evidence of contamination)

Impacted
(COC concentrations less than MTCA Method A 
Unrestricted Land Use, but greater than method 

reporting limits)

“Clean”
(concentrations less than method reporting 

limits)

Dangerous Waste or TCLP greater 
than RCRA?

Offsite Disposal

Suitable uses1,2:
• Under roads and pathways;
• Under landscape areas;
• Under other impervious surfaces;
• Approved onsite soil reuse area.

Restrictions:
• Place material above mean high groundwater table 

(or above river level for south bank);
• Greater than 12 inches below surface grade.

Suitable uses1,2:
• Under roads and pathways;
• Approved onsite repository;
• Under landscaped and open areas;
• Utility corridors.

Restrictions:
• Place material above mean high groundwater 

table (or above river level for south bank); and
• Greater than 6 inches below surface grade.

Unrestricted Land Use

Detectable VOC 
concentrations?

YesNo/Not Analyzed

VOCs greater than 
MTCA Method A 

Unrestricted Land 
Use?

Notes:
1. If VOCs are less than laboratory reporting limits the soil can be used under buildings or structures if soil properties meet geotechnical requirements.
2. If VOCs are greater than laboratory reporting limits, but less than MTCA Method A for Unrestricted Land Use, the soil can be used in open areas under 
roads and pathways, but not within 20 feet of buildings and structures where vapors could accumulate within enclosed areas if soil properties meet 
geotechnical requirements.

MTCA - Washington State Department of Ecology Model Toxics Control Act.
VOCs – Volatile Organic Compounds
PAHs – Polycyclic Aromatic Hydrocarbons
COCs – Contaminants of Concern
RCRA – Resource Conservation and Recovery Act
TCLP – Toxicity Characteristic and Leaching Procedure

Yes

No

Yes

No
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APPENDIX A 
FIELD PROCEDURES  

Field Screening of Soil Samples 

Soil samples obtained from explorations shall be evaluated for evidence of possible contamination using 
field screening techniques. Field screening results can be used as a general guideline to delineate areas 
of possible petroleum- or VOC-related contamination in soil. In addition, screening results are often used 
as a basis for selecting soil samples for chemical analysis. The screening methods employed shall include: 
(1) visual examination, (2) water sheen testing, and (3) headspace vapor testing using a photoionization 
detector (PID). 

Visual screening consists of observing the soil for stains indicative of petroleum-related contamination. 
Visual screening is generally more effective when contamination is related to heavy petroleum 
hydrocarbons such as motor oil, or when hydrocarbon concentrations are high. Sheen screening is a more 
sensitive screening method that can be effective in detecting petroleum-based products. 

Water sheen testing involves placing soil in water and observing the water surface for signs of sheen. 
Sheens are classified as follows: 

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

Slight Sheen (SS) Light, colorless, dull sheen; spread is irregular, not rapid; sheen dissipates 
rapidly. 

Moderate Sheen (MS) Light to heavy sheen, may have some color/iridescence; spread is 
irregular to flowing; few remaining areas of no sheen on water surface. 

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

Headspace vapor screening involves placing a soil sample in a plastic bag. Air is captured in the bag, and 
the bag is shaken to expose the soil to the air trapped in the bag. The probe of the PID is inserted into the 
bag. The PID measures the concentration of photoionizable gases and vapors in the sample bag 
headspace. The PID is designed to quantify photoionizable gases and vapors up to 2,000 ppm, and is 
calibrated with isobutylene. A lower threshold of significance of 1 ppm is used in application.  

Field screening results are site- and exploration- specific. The results may vary with temperature, moisture 
content, soil lithology, organic content and type of contaminant. 
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APPENDIX C 
REPORT LIMITATIONS AND GUIDELINES FOR USE1  

This Appendix provides information to help you manage your risks with respect to the use of this report. 

Read These Provisions Closely 

Some clients, design professionals and contractors may not recognize that the geoscience practices 
(geotechnical engineering, geology and environmental science) are far less exact than other engineering 
and natural science disciplines. This lack of understanding can create unrealistic expectations that could 
lead to disappointments, claims and disputes. GeoEngineers includes these explanatory “limitations” 
provisions in our reports to help reduce such risks. Please confer with GeoEngineers if you are unclear how 
these “Report Limitations and Guidelines for Use” apply to your project or site. 

Environmental Services Are Performed for Specific Purposes, Persons and Projects 

This report has been prepared for the exclusive use of City of Spokane Parks and Recreation (Parks), their 
authorized agents and regulatory agencies. This report is not intended for use by others, and the 
information contained herein is not applicable to other sites. 

GeoEngineers structures our services to meet the specific needs of our clients. For example, an 
environmental site assessment or remedial action study conducted for a property owner may not fulfill the 
needs of a prospective purchaser of the same property. Because each environmental study is unique, each 
environmental report is unique, prepared solely for the specific client and project site. No one except Parks 
should rely on this plan without first conferring with GeoEngineers. This report should not be applied for any 
purpose or project except the one originally contemplated. 

This Environmental Report Is Based on a Unique Set of Project-Specific Factors 

This report applies to the Riverfront Redevelopment Project in Spokane, Washington. GeoEngineers 
considered a number of unique, project-specific factors when establishing the scope of services for this 
project and report. Unless GeoEngineers specifically indicates otherwise, do not rely on this report if it was: 

■ not prepared for you, 

■ not prepared for your project, 

■ not prepared for the specific site explored, or 

■ completed before important project changes were made. 

If important changes are made after the date of this remedial action plan, GeoEngineers should be given 
the opportunity to review our interpretations and recommendations and provide written modifications or 
confirmation, as appropriate. 

                                                            

1 Developed based on material provided by ASFE, Professional Firms Practicing in the Geosciences; www.asfe.org.  







Have we delivered World Class Client Service? 

Please let us know by visiting www.geoengineers.com/feedback.  
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Chris Gdak BESc 

Principal, Environmental Services 

Western US Brownfield Grant Team Lead & Funding Specialist 
 

 

 Design with community in mind

Chris is a Civil/Environmental Engineer and Brownfield Grant Specialist with over 15 years of consulting 
experience. He has successfully assisted with grant applications, management, and/or technical aspects of over 
30 EPA Brownfield Community-Wide Assessment (CWA) Grants. Chris has managed over 500 environmental site 
assessment (ESA) and/or cleanup projects throughout the US, and specializes in the assessment and cleanup of 
both petroleum and hazardous waste brownfield sites. Chris’ diverse technical background and management 
expertise make him uniquely qualified to manage multi-discipline teams required for brownfield redevelopment 
projects. 
 
As Stantec’s Western US Brownfield Grant Team Lead and Funding Specialist, Chris oversees a team of 15 staff 
dedicated to supporting grant writing and implementation projects in EPA Regions 8, 9 and 10 for over 30 
municipal clients. Chris’ team is currently managing Brownfield Assessment Grant projects for communities of all 
shapes and sizes, from urban to rural environments. 
 
Chris also specializes in site eligibility negotiations with EPA and identifying creative strategies to leverage grant 
funding by negotiating cost share agreements with property owners and preparing Targeted Brownfield 
Assessment (TBA) applications to secure supplemental funding. In addition, Chris is recognized as a brownfield 
grant expert throughout the western US and has been invited to co-present alongside EPA at regional brownfield 
workshops and conferences. 
 
 
EDUCATION 
Bachelor of Engineering Science –
Civil/Environmental Engineering, University of 
Western Ontario, London, Ontario, 2001 
 
PROJECT EXPERIENCE 
Grant Management & Implementation, Various 
Communities throughout the US  
(Project Manager & Funding Specialist) 
Chris has managed and/or assisted with the technical 
aspects of over 30 EPA brownfield grants since 2004, 
including projects in Wisconsin, Indiana, Washington, 
Oregon, California, Colorado, Utah, Nevada and Alaska. 
Chris leads all aspects of EPA brownfield grants including 
grant management and reporting, community outreach/ 
public involvement, inventory/ prioritization, ESAs, and 
cleanup planning. He is managing or supporting EPA 
brownfield grant implementation for the cities of Kent 
(FY12), Everett (FY13), Vancouver (FY13), and Spokane 
(FY15), Washington; Salem (FY14), Coos Bay (FY15), 
Klamath Falls (FY15), and Metro Portland, Oregon (FY16); 
Lake County (FY14) and Trinidad (FY15), Colorado; Lodi 
(FY15), California; Uintah Basin Association of 
Governments (FY16) and Provo City, Utah (FY16); and 
Mat-Su Borough (FY16), Alaska. He recently assisted 
Everett and Kent with EPA Annual Performance Audits. 
These grantees received an excellent performance review 
and EPA complimented Stantec on the quality of reports.  

 
Grant Funding and Acquisition, Various 
Communities throughout the US  
(Project Manager & Funding Specialist) 
Chris has helped prepare over 30 successful EPA 
brownfield grant applications since 2005. Since 2012, 
Chris has managed 31 successful EPA brownfield grants 
throughout the US. During the FY2015 U.S. EPA 
Brownfield Grant Competition alone, Chris helped prepare 
11 successful grant applications, securing 100% of the 
Community-Wide Assessment (CWA) Grant funding 
awarded in EPA Region 10. During FY2016 competition, 
Chris assisted with 8 successful grant applications 
throughout the US. 
 
Phillips 66 Sites, Site Investigation and Remediation, 
Various Locations throughout the US 
Over a three-year period, Chris managed the 
environmental liabilities of over 100 Phillips66 Sites 
throughout the US. His work included underground 
storage tank (UST) removals, facility decommissioning, 
compliance monitoring, and investigation and 
remediation of releases of petroleum hydrocarbons and 
related constituents at retail gas stations, bulk storage 
facilities, terminals, and pipelines. This work resulted in 
obtaining multiple site closures from state environmental 
authorities. 
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Environmental Due Diligence | 500+ Sites 
throughout the US (Project Manager & Project 
Engineer) 
Chris has completed environmental due diligence projects 
at over 500 sites since 2001, specializing in historic 
fill/metals-impacted 
sites, petroleum-impacted sites, and dry cleaner/solvent 
contamination sites. Sites include a wide variety of 
residential, commercial, industrial, and institutional 
properties. Chris performed project management, 
research, planning, oversight, and performance of 
surface/subsurface investigations, including soil, 
sediment, sludge, groundwater, soil gas, and surface 
water sampling; design, operation, and maintenance of 
various remediation technologies; preparation of Phase 
I/II ESA Reports, Remedial Investigation (RI)/Feasibility 
Study (FS) Reports; and development of Remedial 
Objectives (RO), Analysis of Brownfield Cleanup 
Alternatives (ABCAs), and Cleanup Action Plans (CAPs). 
 
Multi-Year Environmental Services Contract, 
Milwaukee, Wisconsin (Project Engineer) 
As project engineer for a multi-year environmental 
services contract with the City of Milwaukee through 
2005, Chris completed over 25 Phase I/II ESAs/cleanup 
projects at abandoned or underutilized brownfield parcels 
throughout the City. The sites ranged from vacant former 
residential lots to abandoned historic manufacturing 
facilities, rail yards, gas stations, and a two-block area of 
the City targeted for mixed-use redevelopment. A majority 
of the projects were performed in conjunction with 
redevelopment of City-owned parcels by private 
developers or sites targeted for acquisition by the City. A 
significant number of projects were performed in 
conjunction with U.S. EPA brownfield or other state and 
federal grants. The City of Milwaukee has received more 
U.S. EPA brownfield grants than any other local 
government in the U.S. Through his work with Milwaukee, 
Chris gained broad experience in best practices for use of 
EPA grants. 
 

Multiple Dry Cleaner Sites, Illinois (Project Manager) 
Chris managed compliance inspections and the assessment 
and remediation of chlorinated and petroleum solvent 
releases from multiple dry cleaner sites participating in 
the Illinois Dry Cleaner Environmental Response Trust 
Fund Program. Work included assessment of impacted 
soil, groundwater, surface water, and sediments; 
developing site-specific risk-based remedial objectives 
(ROs); and completing Remedial Action Plans (RAPs). This 
work resulted in site closures through the Illinois 
Environmental Protection Agency (IEPA) Site Remediation 
Program (SRP). 
 
Josey Heights Subdivision Brownfields Investigation, 
Remediation and Redevelopment, Milwaukee, 
Wisconsin (Project Engineer) 
Chris performed site investigation, remediation planning, 
and remediation oversight of a two-block area with over 
100 years of commercial/industrial history. Remediation 
included excavation of over 1,000 truckloads of 
contaminated soil and historic fill from 88 different areas 
of concern with varying depths and types of 
contamination. It also involved the use of sub-centimeter 
GPS equipment and NITON XRF in-situ testing for metals. 
The resulting development included numerous single and 
multi-family residential units. 
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* denotes projects completed with other firms Design with community in mind 

Mr. Holmes has more than 30 years of professional consulting experience performing and managing 

environmental assessment, investigation, and cleanup projects and helping public and private sector clients to 

secure funding to implement these projects. David has worked on hundreds of brownfield sites on behalf of 

local government and developer clients throughout the US. He has exceptional experience securing state and 

federal grants to support brownfields redevelopment and habitat restoration projects (with more than 136 

grants and $32.5 million in funding awarded to date). 

 

EDUCATION 

Master of Science Geology, University of Wisconsin, 

Milwaukee, Wisconsin, 1988 

 

Bachelor of Science Geology, University of 

Wisconsin, Milwaukee, Wisconsin, 1984 

 

Doctoral Program Coursework, Ongoing, University 

of Wisconsin, School of Freshwater Science, 

Milwaukee, Wisconsin, (2013-present)  

 

REGISTRATIONS 

Professional Geologist #887-13, State of Wisconsin 

BROWNFIELDS PROJECT EXPERIENCE 

Site Redevelopment Program Development and 

Implementation, Washington County, Wisconsin 

David is assisting Washington County in the development of a 

County-led Site Redevelopment Program - a joint effort 

between the County Planning and Parks Department and the 

County’s lead economic development agency. A goal for the 

program is to integrate the County’s revitalization efforts 

focused on brownfields sites with the County’s economic 

development and business retention /recruitment efforts, with 

a goal of increasing the degree to which brownfields 

redevelopment is effectively linked to private investment and 

jobs creation.  David served initially on an “economic toolbox” 

advisory committee for the County’s lead economic 

development agency, one outcome of which was the successful 

application for a $600,000 USEPA Brownfields Assessment 

Grant awarded in 2014 to a County-led coalition that included 

five of the County’s incorporated cities and villages. David is 

managing implementation of grant-funded activities which 

include a county-wide inventory of brownfield sites, 

community outreach, and assessment and/or reuse planning 

for priority brownfields sites. 

David was the lead writer for a successful application for an 

additional $600,000 USEPA brownfield assessment grant 

awarded in 2017 – a grant which David will also help 

implement.  Over $42M in redevelopment projects are 

currently underway on sites assessed using the County’s initial 

USEPA grant. 
 

USEPA Assessment, Area-Wide Planning, and 

Cleanup Grant Applications Assistance, Various 

Clients (Grant Writer) 

Since 2005, David has authored or coauthored more than 90 

successful applications to the USEPA for brownfields 

assessment, cleanup, area-wide planning, and revolving loan 

fund grants totaling $20 million in funding. David has worked 

with local units of government (including cities, counties, and 

regional agencies) as well as non-profit organizations in 16 

states (AK, CA, CO, FL, IL, IN, KS, MN, ND, NY, OR, SC, SD, 

UT, WA, and WI) in pursuing these grants. David has had 

significant success in working with first time grant applicants 

lacking previous experience in securing funding from USEPA   

Including grants resulting from resubmittal, David’s overall 

success rate exceeds 90%. 

 

USEPA Cleanup Grant Application Assistance, City 

of Rochester, New York (Grant Writer)  

David, in collaboration with Stantec local staff, assisted the 

City of Rochester in preparing an application for USEPA 

FY2013 Cleanup Grant for a (FY2013) for a tax delinquent 

former auto repair and dry cleaning facility located at 937-

941 Genesee Street.   The application was successful, and 

Stantec was retained to implement the cleanup funded in part 

through the $200,000 grant.   Although the City had 

significant past successes in preparing applications on their 

own, the increased “band width” provided by Stantec enabled 

City staff to focus on other priorities during the grant period. 

 

USEPA Brownfield Grant Implementation  

Since 2005, Dave has assisted with implementation of more 

than 30 USEPA brownfield grants in 14 states: AK, CA, CO, IL, 

IN, KS, MN, ND, NV, OR, SD, UT, WA, and WI. 

Responsibilities have included preparation of Quality 

Assurance Project Plans, preparation of eligibility 

determination requests, preparation of site-specific sampling 

and analysis plans, Phase I and II ESAs, environmental site 

investigation report, remedial action plans, and quarterly and 

annual reporting.  
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City of Goshen Brownfields Program*, Goshen, 

Indiana (Project Manager) 

David was responsible for implementation of two USEPA 

brownfields assessment grants, two USEPA cleanup grants, 

and five State of Indiana brownfields grants targeting an 

historic industrial area located adjacent to the Elkhart River. 

David was the primary author for brownfield grants totaling 

more than $1.25 million. Work included Phase I and II ESAs, 

site investigation, and development of remedial action plans. 

USEPA grant activities performed by David included 

preparation of initial site eligibility determination forms, a 

quality assurance project plan, site-specific sampling and 

analysis plans, and quarterly progress reports. Several firsts 

in the history of the USEPA brownfield grant program were 

reportedly achieved on this project related to effective use of 

the assessment grants for leveraging subsequent cleanup 

grants. 

 

St. Ann Center for Intergenerational Care, Bucyrus 

Campus Development, Milwaukee, Wisconsin 

David assisted St. Ann Center with environmental issues 

encountered on a 27-parcel brownfield site located in one of 

the poorest neighborhoods in Milwaukee. The property was 

being developed into a $25 million intergenerational care 

center that will employ more than 200 area residents. David 

assisted St. Ann Center in securing three state and USEPA 

brownfields cleanup grants totaling $550,000 to be used to 

complete cleanup at the site.  The two USEPA cleanup grants 

were the first awarded to a not-for-profit entity in Wisconsin. 

 

Brownfields Program*, Elkhart County, Indiana 

(Lead Grant Writer/Project Manager) 

David was responsible for implementation of two USEPA 

brownfields assessment grants awarded to Elkhart County in 

2006. David wrote the grant applications as well as 

applications for two additional assessment grants awarded by 

USEPA in 2009. As part of the brownfield inventory and 

prioritization task, a custom web-based geographic 

information system (GIS) computer application (the “e-Atlas”) 

that uses ESRI ArcGIS Server technology designed specifically 

for brownfields identification, management, and analysis of 

environmental information. As part of the inventory, records 

for 5,600 potential brownfield sites stored in several non-

spatial databases were mapped in the County’s GIS and 

aligned with property parcels.  In addition, more than 

200,000 pages of paper inspection records collected for 

commercial and industrial properties throughout the County 

over 20 years as part of Groundwater Protection Program 

were indexed, scanned and linked into the County’s document 

management system (Laserfiche). The web based GIS 

interface allows users to interact with the information via the 

map, and to view, query, buffer, and link to additional 

content. The e-Atlas subsequently served as the model for a 

similar system known as “INSIT” or Indianapolis Site 

Inventory tool, developed by the City of Indianapolis which is 

also a web based GIS application that utilizes ArcGIS Server 

technology. 

 

White Stone Village Development, Fiduciary Real 

Estate Development and Cobalt Partners LLC, 

Menomonee Falls, Wisconsin 

David is assisting two developer clients (Fiduciary Real Estate 

Development and Cobalt Partners LLC) with environmental 

assessment, funding, and cleanup of the former D&L 

Manufacturing property and adjoining parcels forming a 50-

acre development site in suburban Milwaukee.  Assistance to 

date has included conducting Phase I and II ESAs, 

environmental site investigations, remedial planning, and 

oversight of approximately $2 million in cleanup at the site 

(which includes four former manufacturing facilities, a bulk 

fuel storage facility, and a former gas station).  The site is one 

of the largest redevelopment sites in suburban Milwaukee, 

both in terms of its land area and the value of the expected 

development (>$120 million) which to date includes a Costco 

store, mid-box retail stores, a hotel, and approximately 340 

market rate apartments.  Assistance also included securing 

$500,000 and $250,000 State of Wisconsin brownfield grants 

to help offset environmental cleanup costs. 

 

City of Milwaukee Multi-Year Environmental 

Assessment Contracts*, Milwaukee, Wisconsin 

David was the project manager for three multi-year 

environmental services contracts with the City of Milwaukee 

during 1994 through 2005. As part of these contracts, David 

managed more than 50 environmental assessment or 

environmental cleanup projects involving more than 500 

vacant, abandoned, or underutilized brownfield parcels 

throughout the City. 

The sites assessed ranged from vacant former residential lots 

to landfills, abandoned historic manufacturing facilities, rail 

yards, gas stations, to a 5-1/2 block area of the City being 

targeted for commercial redevelopment. Most of the projects 

were performed in conjunction with redevelopment of City-

owned parcels by private developers, or sites targeted for 

acquisition by the City. A significant number of projects were 

performed in conjunction with USEPA or other state and 

federal grants. Milwaukee is noteworthy in having received 

more USEPA brownfields grants than any other local 

government in the U.S. 
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Kim has 25 years of experience as an environmental consultant in the Pacific Northwest. She has authored 
many documents ranging from simple site assessment and monitoring reports to large-scale investigations and 
management plans. She is responsible for evaluation and preparation of technical reports, including site 
investigation and Phase I and II Environmental Site Assessment (ESA) reports, as well as routine groundwater 
monitoring and compliance monitoring reports for stormwater and wastewater permit applications and 
compliance. She has worked with regulatory agencies in the states of Washington, Oregon, Idaho, and Alaska 
and is familiar with the associated state regulations. She is also familiar with federal and navy regulations, due 
to her extensive involvement providing environmental consulting services on U.S. Navy projects. Kim’s 
responsibilities include managing large environmental databases, conducting data validation, and managing 
large data collection and routine sampling events. She also performs statistical analysis using the U.S. 
Environmental Protection Agency ProUCL. 
 
 
EDUCATION 
B.S., Geological Engineering, South Dakota School 
of Mines and Technology, Rapid City, South 
Dakota, 1986 
 
CERTIFICATIONS & TRAINING 
Data Validation of a Superfund Site, Lorman 
Education Services, Webinar, 2013 
 
Managing Environmental Data With Microsoft 
Access 2010, Northwest Environmental Training 
Center, Bellevue, Washington, 2012 
 
Introduction to Managing Environmental Data with 
Microsoft Access 2010, Northwest Environmental 
Training Center, Bellevue, Washington, 2012 
 
MTCA Spreadsheets Workshop, Northwest 
Environmental Training Center, Kirkwood, 
Washington, 2012 
 
Model Toxics Control Act Series, EOS Alliance, 
Seattle, Washington, 2010 
 
New Business Opportunities and Trends in the 
Property Due Diligence Market, Environmental Data 
Resources Inc., Seattle, Washington, 2010 
 
REGISTRATIONS 
Licensed Geologist #488, State of Washington 
 

PROJECT EXPERIENCE 
Data Management 
EPA Brownfield CWA Grant Projects – 
Comprehensive QAPPs, Utah & Washington 
(Quality Manager) 
As Stantec’s Data Quality Manager, Kim is responsible for 
preparing Comprehensive Quality Assurance Project Plans 
(QAPPs) in support of EPA Brownfield Community-Wide 
Assessment (CWA) Grant implementation projects in EPA 
Regions 8 and 10. She recently prepared Comprehensive 
QAPPs and EPA Region 8 Crosswalks in support of Provo City 
and Uintah Association of Governments CWA Grant 
Implementation projects (both awarded by EPA in 2016). 
 
EPA Brownfield CWA Grant Implementation –SAPs 
& Phase II ESAs, Washington (Project Geologist & 
Analytical Data Manager) 
Kim develops site-specific Sampling and Analysis Plans (SAPs) 
and performs data validation on Phase II Environmental Site 
Assessment (ESA) projects completed as part of EPA 
Brownfield CWA Grant implementation projects. She also 
provides quality/independent review on technical deliverables 
to maintain consistency with EPA and client quality 
standards. 
 
Former Dry Cleaning Operation – Site Investigation 
and Risk Analysis, Sandy, Utah (Analytical Data 
Manager) 
Stantec is provided site investigation and remediation and 
risk analysis services for a former dry cleaning operation. The 
primary contaminate of concern is tetrachloroethene (PCE). 
Kim performed a statistical analysis of the cumulative data for 
this project using the EPA ProUCL software. The statistical 
analysis was conducted as a part of the risk analysis for this 
project. 
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Proposed Dairy Syncline Phosphate Mine – 
Hydrogeological Baseline Studies, Idaho (Analytical 
Data Manager and Project Geologist) 
Kim is the database manager of an Access-based database, 
Epiphiny, for data collected in support of a large groundwater 
study and deep monitoring well installation project in support 
of construction of a new phosphate mine. Her database 
management responsibilities require Level III data validation 
under EPA protocols for routine surface water and 
groundwater sampling events; assigning of data qualifiers to 
the data; importing the data into the database; and 
generating tables for use in reporting or shapefiles for GIS 
graphics. Data management responsibilities also require 
tracking field versus laboratory analysis requests, reviewing 
draft laboratory reports, resolving of laboratory reporting 
limit and data quality issues, and reviewing of final EDDs. 
 
Long Canyon Gold Mine – Environmental Impact 
Statement (EIS) Hydrogeological Baseline Studies, 
Elko County, Nevada (Analytical Data Manager 
and Project Geologist) 
Kim assisted with review and preparation of an 
Environmental Impact Statement (EIS) for this proposed 
mining project. She was responsible for tabulation of data and 
interpretation and development of groundwater maps. 
 
Mineral Exploration and Mine Permitting Project – 
Baseline Hydrogeologic Investigations*, Oregon 
(Analytical Data Manager and Project Geologist) 
Stantec conducted subsurface investigations and quarterly 
and monthly groundwater and surface water sampling to 
assess baseline conditions at proposed mine site. The 
investigations were conducted to evaluate current 
groundwater aquifer characteristics and water quality and to 
collect the data necessary to obtain groundwater water rights 
for production water supply for use during mine processing 
activities. Kim performed data management and data 
validation services for the project. Her responsibilities 
included managing and importing data into the project 
database as well as providing technical support for the 
baseline hydrogeologic investigation report, including 
graphing the aquifer testing data. 
 

Former Gasoline Retail Facility – Environmental 
Database Management, Mountlake Terrace, 
Washington (Project Geologist) 
Kim is serving as the analytical data manager and project 
geologist for the management of a large Access-based 
database, Epiphiny, for thousands of soil and groundwater 
data results collected by Stantec and other consultants who 
previously worked at the project site. Her database 
management responsibilities require conducting Level III data 
validation under EPA protocols for multiple constituents; 
assigning data qualifiers to the data; importing data into the 
database; and generating tables for use in reporting or 
shapefiles for geographic information system (GIS) figures. In 
addition, her data management responsibilities require 
tracking field versus laboratory analysis requests; reviewing 
draft laboratory reports; resolving laboratory reporting limit 
and data quality issues; and reviewing final electronic 
deliverable documents (EDDs). Kim is also responsible for 
generating data tables from database output and field 
measurements. Her other project responsibilities include 
providing technical support for remedial activities at the site 
including oversight of groundwater monitoring activities; 
preparation of work plans; and coordination and oversight of 
discharge monitoring compliance reports. 
 
Soil and Groundwater Investigation and 
Characterization Projects – Data Validation and 
Compliance Reports*, Various Locations  
(Analytical Data Manager) 
Kim conducted Level II and III data validation using EPA 
protocols for various clients and projects for major types of 
contaminant types in soil and groundwater, including volatile 
organic compounds (VOCs), semi-VOCs, metals, petroleum 
constituents, and chlorinated phenols. Kim also conducted 
data validation for dioxin/furan analyses and low-level 
(selected ion monitoring) analyses for polycyclic aromatic 
hydrocarbons (PAHs) and Pentachlorophenol (PCP). 
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Cyrus has more than 13 years of environmental consulting experience. He specializes site investigation and 
remediation projects. Cyrus has managed on and off-site projects, including field management off site 
investigations and remediation projects at railroad properties, former wood preservation facilities, dry cleaners, 
commercial redevelopment sites, and manufacturing facilities. Cyrus has conducted industrial hygiene projects, 
including AHERA building inspections, indoor air quality evaluations, exposure assessments, lead wipe sampling, 
clearance sampling, and site safety and health. 
 
Cyrus performed numerous site investigations using ground-penetrating radar, direct- push, hollow stem auger, 
sonic drilling, and indoor air quality assessment. His field experience includes supervision of field implementation 
teams and subcontractors; design and installation of monitoring wells using hollow-stem auger, direct-push, 
continuous- core drilling; operation and maintenance of high-vacuum, soil vapor, and groundwater extraction 
systems. He also conducted tidal influence evaluations and slug tests to evaluate contaminant migration. 
 
Cyrus served as the health and safety coordinator, responsible for conducting office inspection, developing 
office emergency action plans, coordinating health and safety training, and participating in monthly division 
calls with senior health and safety personnel. Cyrus is also a resource regarding the implementation internal 
subsurface clearance procedures. 
 
EDUCATION 
BS, Geology, The College of Sciences, Washington 
State University, Pullman, WA 

MBA, Michael G. Foster School of Business, 
University of Washington, Seattle, WA 
 
REGISTRATION 
Licensed Geologist #2859, State of Washington 
 
PROJECT EXPERIENCE 
EPA Brownfields Assessment Grants | Alaska, 
Colorado, Utah, Washington 
Cyrus is a project manager on implementation of EPA 
Community-Wide Assessment Grants, for the Matanuska-
Susitna Borough in Alaska; Lake County, Colorado; the 
City of Provo and Uintah Basin Association of 
Governments in Utah; the Cities of Kent, Everett and 
Spokane, Washington. His responsibilities include 
preparing Phase II ESA Reports and Cleanup Action 
Plans; documenting threshold criteria; providing technical 
review of Phase I ESA Reports, site-specific SAPs and 
HASPs and supporting site inventory/prioritization 
efforts. 
 

Site Assessment* | Tacoma, Washington 
Cyrus planned, managed, and mobilized junior staff and 
subcontractors to support a Fortune 500 oil and gas client 
in the potential acquisition of a multi-parcel 200-acre site 
which included heavy industrial uses. He developed a list 
of data gaps and recommendations for additional 
investigation at the site.  Because of historical operations 
at the site, Cyrus identified the potential presence of dioxin 
furans as a data gap in previous investigations, saving the 
client over $10 million dollars in remedial actions to make 
the site suitable for redevelopment. 
 
Seattle-Tacoma International Airport* | Seattle, 
Washington 
Cyrus was the senior geologist for multiple environmental 
projects conducted on behalf of United Airlines at Seattle-
Tacoma International Airport.  Projects included MTCA 
compliance evaluation for a release of hydraulic fluid, 
groundwater investigation, construction oversight, 
transaction services and personal exposure assessments. 
 
Washington Air National Guard Site Assessments* | 
Various Locations 
Cyrus performed collection of soil and groundwater 
samples to characterize historical areas of concern, 
including formers USTs, vehicle maintenance areas, 
suspected areas of dumping, and planter boxes filled with 
slag from the former ASARCO smelter in Tacoma, 
Washington. 
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Air National Guard Station* | Various Locations, 
Washington 
Cyrus served as the site manager for four Air National 
Guard sites located in Washington and Oregon. He 
developed work plans to meet objectives of the site 
investigation, managed field personnel, and completed the 
scope of work. He completed site investigations evaluating 
impacts from historical operations. Cyrus developed a 
program confirming arsenic was naturally-occurring and 
demonstrated that the impacted groundwater was not a 
threat to human health or environment addressing ecology 
concerns. Cyrus obtained No Further Action determination 
from Ecology based on results of the project. 
 
Naval Air Station Whidbey Island Third Party 
Oversight* | Whidbey Island, Washington 
Cyrus provided third-party oversight during demolition 
and renovation of two aircraft hangars. Services included 
clearance sampling following asbestos abatement, worker 
exposure assessments for lead and chromium, and AHERA 
surveys for suspect materials and buildings to be 
demolished. Additional services included technical 
oversight during the removal of soils contaminated with 
aviation fuel during the installation of a new fire 
suppression system in the hangar floor. Cyrus was 
responsible for report writing and data interpretation. 
 
Resource Conservation and Recovery Act, Site 
investigation and Remediation* | Boise, Idaho 
Cyrus worked with key stakeholders developing a work 
plan and field investigation program to comply with a 
Consent Decree issued by the Idaho Department of 
Environmental Quality. He managed multiple field 
investigations and the development of project submittals to 
meet project objectives.  
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Robert has seven years of experience in the environmental consulting field in California, Oregon and 
Washington States, specializing in technical field investigations and field management, including interaction 
with regulatory agencies. He has performed remedial excavation oversight and sampling; groundwater 
monitoring well installation and abandonment; direct-push soil assessments; remediation system operations and 
maintenance; in-situ remediation implementation and oversight; remediation system installation; and remedial 
injection implementation, oversight, and performance monitoring. Robert has also completed project budgets 
and proposals, hazardous materials surveys, data management and presentation, as well as phase I and phase 
II environmental site assessments. 
 

EDUCATION 
B.Sc., Earth Science, California Polytechnic State 
University, San Luis Obispo, California, 2007 
 
REGISTRATIONS 
Registered Geologist #G2359, State of Oregon 
 
PROJECT EXPERIENCE 
Site Management & Remediation 
Former Plywood Mill, Shallow Dioxin Soil 
Contamination, Medford, Oregon 
Over the course of four years, all field activities related to the 
environmental assessment and management of a former mill 
site have been organized and implemented by Robert.  This 
has included preparation of health and safety plans, sampling 
and analysis plans (SAPs), and regulatory agency interaction.  
Prior to the soil assessment completed under Robert’s 
direction, the site was relatively uncharacterized and the exact 
scope of required assessment was unknown and modifications 
to the SAP were required multiple times during the course of 
the project. 
 
Oregon Department of Corrections, Chlorinated 
Solvent Plume, Salem, Oregon 
Robert has managed the Department of Corrections site for 
three years and completed all associated fieldwork, reporting 
and regulatory interaction since that time. Tasks included a 
renewal of a NPDES permit with DEQ for an on-site treatment 
system as well as shallow soil assessments, worker protection 
plans for excavation and trenching at the site, and the 
preparation of a Focused Feasibility Study (FFS). As part of 
the FFS, the on-site treatment system was placed in idle and a 
monitored natural attenuation groundwater sampling plan 
was designed and implemented to evaluate plume stability 
and geochemical indicators of natural chemical breakdown in 
the subsurface. 
 

Oregon Department of Corrections, Chlorinated 
Solvent Plume, Salem, Oregon 
Robert has managed the Department of Corrections site for 
three years and completed all associated fieldwork, reporting 
and regulatory interaction since that time. Tasks included a 
renewal of a NPDES permit with DEQ for an on-site treatment 
system as well as shallow soil assessments, worker protection 
plans for excavation and trenching at the site, and the 
preparation of a Focused Feasibility Study (FFS). As part of 
the FFS, the on-site treatment system was placed in idle and a 
monitored natural attenuation groundwater sampling plan 
was designed and implemented to evaluate plume stability 
and geochemical indicators of natural chemical breakdown in 
the subsurface. 
 
Hazardous Materials Management 
Former Oregon State Hospital North Campus, 
Salem, Oregon 
In late 2013, Stantec completed a hazardous materials survey 
of the recently-vacated North Campus of the Oregon State 
Hospital.  Robert was the primary assessor and hazardous 
materials sampler for the assessment, consisting of over 
500,000 square-feet of buildings, interconnected underground 
tunnels, and outdoor areas of the 48-acre campus. 
 
Environmental Site Assessments 
Various Phase I Environmental Assessments, Multiple 
Locations 
To date, Robert has completed over a dozen Phase I 
Environmental Site Assessments.  Locations of the previous 
assessments include former city libraries, former chemical 
warehouses, vacant land, residential buildings and 
commercial properties. 
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Landfill Services 
King City Landfill, King City, California (Field Staff) 
Robert completed groundwater monitoring events at the site, 
an inactive landfill formally serving King City. Included in the 
scope of work was sampling deep groundwater monitoring 
wells using standard purge, low-flow sampling techniques, 
and passive diffusion (PDBS-bag type) sampling. 
 
King City Landfill, King City, California (Field Staff) 
Robert completed groundwater monitoring events at the site, 
an inactive landfill formally serving King City. Included in the 
scope of work was sampling deep groundwater monitoring 
wells using standard purge, low-flow sampling techniques, 
and passive diffusion (PDBS-bag type) sampling. 
 
Oil and Gas Pipelines 
Numerous Oil Pipeline Assessments Throughout San 
Luis Obispo County, California, Shandon, Creston, 
San Luis Obispo, and Santa Margarita, California 
(Project Staff/Field Supervisor) 
Robert conducted numerous oil pipeline assessments in 
locations ranging from agricultural fields, downtown city 
streets, and within ConocoPhillips pump stations. Providing 
historic records review and project scoping, Robert was 
integral in developing the specific scope of work and sampling 
plans required to complete assessments of pipelines with little 
or no environmental case history. While in the field, Robert 
was able to collect sufficient data concerning soil conditions, 
aquifer characteristics and contamination to effectively 
meeting the client’s needs as well as the needs of the county 
Water Board without the need for numerous re-mobilizations 
to the site. 
 
Oil and Gas Downstream 
Retail Petroleum Sites, Multiple Locations 
Over his 7-year career, Robert has implemented a wide array 
of environmental services at former and active retail 
petroleum sites.  Scopes of work have included: Groundwater 
monitoring, drilling, remedial injections, underground 
storage tank removal and associated remedial excavations, 
and other related tasks. 
 

Oil and Gas Upstream 
Former Bulk Petroleum & Wood Treatment Facility, 
Portland, Oregon 
Robert has completed direct field support at a former 
petroleum storage and wood treatment facility on the 
Willamette River in North Portland (part of the Willbridge 
Terminal Group Superfund site). The Project scope 
implemented by Robert includes health and safety 
management, routine operations and maintenance of an on-
site remediation system and system compliance sampling, 
including coordination with the local regulatory agency. 
 
Casmalia Oilfield Abandonment, Casmalia, 
California (Field Supervisor – Production Related 
Features Soil and Groundwater Assessment) 
Robert provided direct field oversight of numerous soil 
borings and installation of groundwater monitoring wells 
associated with production features of the former Chevron 
Casmalia Oilfield. Included in this scope of work was the 
delineation of soil contamination within areas of pipeline 
corridors, former oil production wells, holding tanks, and 
various product conveyance pump locations. Additionally, 
Robert completed site-wide groundwater sampling of the 
former oilfield for aquifer biochemical conditions and various 
constituents of concern including dissolved minerals and 
metals, solvents, and petroleum hydrocarbons. 
 
Remedial Investigations, Options, Pilot Testing 
Scotts Valley Dry Cleaners, Scotts Valley, California 
(Project Staff / Field Supervisor) 
Robert directly supported the Stantec project manager during 
the planning, implementation, and performance monitoring 
phases of remedial sodium permanganate injection for the 
Scotts Valley Dry Cleaners in Santa Cruz County, California.  
Additionally, Robert worked closely with the regional water 
quality control board and City of Scotts Valley in obtaining all 
necessary permits and ensuring that the scope of work was in 
accordance with all interested parties.  Robert provided direct 
field oversight of all aspects of the injection; including 
determining the optimum locations of injection wells, health 
and safety oversight during injection activities, and 
subsequent post-injection groundwater monitoring events. 
 



Carol B. Shestag  PG 

Senior Geologist 
 

 

* denotes projects completed with other firms Design with community in mind 

Carol has worked in the environmental industry for more than 31 years, specializing in geologic, geotechnical, 
groundwater, soil, and soil vapor investigations and remediation at numerous oil/petroleum, aerospace, 
manufacturing, and hazardous and non-hazardous waste disposal facilities. Her experience includes geologic 
and hydrogeologic characterizations as part of contaminant migration investigations; preparation of 
Environmental Impact Reports (EIRs) and California Environmental Quality Act [CEQA] compliance documents; 
soil and groundwater remediation design and implementation; public agency interaction; environmental 
compliance; and geotechnical investigations. While primarily employed in California, Carol has also worked in 
Alaska, Arizona, Colorado, Nevada, and Texas. Prior to performing environmental services, she worked in the 
mining industry. 
 

EDUCATION 
BS, Geology, Scripps College/Pomona College, 
Claremont, California, 1982 
 
Groundwater and Aquifer Mechanics, National 
Water Well Association, San Diego, California, 1986 
 
40-Hour HAZWOPPER Training, OSHA, Irvine, 
California, 1988 
 
8-Hour HAZWOPPER Supervisor Training, OSHA, 
Irvine, California, 1988 
 
8-Hour HAZWOPPER Annual Update, OSHA, 
Thousand Oaks, California, 2015 
 
REGISTRATIONS 
Professional Geologist #8439, State of California 
 
PROJECT EXPERIENCE 
Aboveground and Underground Storage Tank 
Investigation 
Clarifier, Aboveground, and Underground Storage 
Tank (UST) Investigations 
Carol gas managed and conducted numerous assessments, 
remediation, and groundwater monitoring programs. 
Contaminants have included chlorinated solvents, heavy 
metals, fuels (gasoline, diesel, aviation gas, jet fuels), waste 
oils, cutting oils, hydraulic oil, pesticides, herbicides, 
fertilizers, and pharmaceutical chemicals. Clients include 
aerospace firms, major and California-only oil companies, 
Ventura County airports, national trucking and distribution 
centers, agricultural facilities, car dealerships, state and 
county maintenance yards, and Los Angeles and Ventura 
County fire stations. 
 

Environmental Site Remediation 
Remediation System Design and Build; Treatment 
System Operation and Maintenance (O&M) 
Carol has conducted the remediation of solvent, fuel- and 
metal impacted soil and/or groundwater at numerous 
aerospace, bulk fueling, manufacturing, and dry cleaning 
facilities. Following assessment, work has included feasibility 
studies, preparing RAPs, designing and building remediation 
systems, and conducting O&M programs. Remediation of fuel 
impacted materials utilize conventional activated carbon, 
custom activated carbon, thermal oxidation, and in-situ 
chemical oxidation (ISCO). Remediation of solvent-impacted 
materials utilize custom carbon units, air stripping, 
bioremediation, and ISCO. Remediation of metals impacted 
soil utilize excavation with offsite treatment/fixation. 
 
Hydrogeologic Assessments 
Hydrogeologic Characterization at a Former 
Aerospace Facility, Chlorinated Solvent Migration, 
and Remediation Design, Newbury Park, California 
Carol installed multi-depth groundwater monitoring and 
remediation wells for a detailed hydrogeologic 
characterization, chlorinated solvent migration, aquifer 
testing, and remediation design at a former aerospace 
manufacturing facility. Air rotary and casing hammer drill 
rigs were used to drill through the soil (colluvium) and into the 
underlying Conejo Volcanics to install wells to depths of 250 
feet bgs. Carol conducted conventional aquifer testing and 
Spinner Logging to obtain estimates of groundwater flow in 
the four identified water-bearing zones, to evaluate which of 
the four zones was the primary zone contributing to the 
migration of chlorinated solvents in groundwater, and to 
design an expanded remediation system based on the results 
of the aquifer testing. 
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Geotechnical Investigations 
General Geologic and Geotechnical Investigations 
Related to Faults and Landslides, southern 
California 
Carol performed surface geologic mapping and trench logging 
for siting studies of proposed industrial and residential 
developments and for landslide evaluations. Work was 
conducted in Imperial (class I hazardous waste landfill siting 
studies), Riverside, and Los Angeles Counties for slope 
stability investigations. 
 
Permitting and Regulatory Compliance 
Environmental Planning/Permitting/Compliance 
Carol has managed and implemented Waste Discharge 
Requirement (WDR) compliance monitoring programs in 
accordance with RWQCB regulations. This has included 
partial preparation and implementation of Spill Prevention 
Control and Countermeasure Plans (SPCC), Storm Water 
Pollution Prevention Plans (SWPPP), and Environmental 
Impact Reports (EIR). She has managed stormwater 
compliance sampling programs following heavy rains for 
surface water disposal/discharge purposes. She has also 
conducted audits at industrial facilities for environmental 
compliance for the management, storage, use, generation, 
and/or treatment of petroleum products and hazardous 
materials. 
 
Landfill Services 
Landfill Leachate Investigations and Siting Studies – 
Existing, Closed, and Proposed Class I, II, and III 
Landfills, Burn Dumps, and Septic Ponds 
Carol has performed investigations and aquifer testing to 
evaluate leachate migration from existing and closed landfills, 
to obtain remedial design data, and to evaluate site suitability 
for new landfills in a wide variety of geologic and 
hydrogeologic regimes across California. She has performed 
trenching to evaluate Holocene fault activity and for design of 
leachate collection systems. Investigations have included 
approximately 40 water quality Solid Waste Assessment Tests 
(SWATs), Hydrogeologic Assessment Reports (HARs), Reports 
of Waste Discharges (RWDs), RCRA Part B Applications, and 
Five-Year Engineering Reviews. Work was conducted for 
environmental compliance with other legislative requirements 
such as the Katz (Toxic Pits) and Eastin (AB 2448) Bills, and 
was performed for multiple Regional Water Quality Control 
Boards for a variety of clients (municipal and county 
governments; a large, private hazardous waste 
transportation and disposal company; and military 
installations). 
 

Oil and Gas Downstream 
Terminal Investigation, Vapor Intrusion, and 
Remediation Expansion, Los Angeles, California 
With sensitive public and regulatory agency concerns and 
with legal issues, on and offsite assessment and remediation 
system expansion activities are being performed. Fuel related 
contaminants (both dissolved-phase and free product 
hydrocarbons [FHP]) from the terminal have migrated 
downgradient and offsite beneath adjacent properties. 
Compounding the issue is the use of chlorinated solvents at the 
same adjacent offsite properties by those offsite property 
owners/tenants. Assessment methodologies include 
conventional drilling and soil sampling with single-and nested 
vapor and groundwater well installation, CPT-UVOST 
borings, continuous core soil borings, multi-depth soil gas and 
Hydropunch sampling, geotechnical analyses, and vapor 
intrusion sampling (indoor and outdoor ambient air, sub-slab 
vapor, and 5-foot-below-slab vapor sampling and analysis). 
The temporary remediation systems were upgraded and 
expanded with new on and offsite remediation wells, above-
ground conveyance piping replaced with below-ground 
piping, existing manifolds re-built, three additional manifolds 
installed, a second SVE unit installed, and the pre-existing 
240-gallon FPH holding tank replaced by a 2,000-gallon-
capacity FPH tank. 
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Mr. Hutchins has over six years of experience supporting a variety of environmental projects throughout the 
Pacific Northwest. Types of projects he has supported include due diligence/Phase I and II Environmental Site 
Assessments (ESAs); surface and subsurface soil and groundwater investigations; and remedial investigations 
(RIs). He has been responsible for field crew management, including oversight of exploratory drilling and 
sampling programs; field program coordination and implementation; field data acquisition; data analyses and 
interpretation; and report preparation. Mr. Hutchins also has extensive experience supporting exploratory 
drilling and sampling programs for resource exploration projects. Specifically, he has worked on mineral 
exploration projects for chromium, nickel, gold, copper, zinc and cobalt mineralization. 
 
In addition, Mr. Hutchins has worked on multiple projects involving sub-meter global positioning system (GPS) 
data collection and geographic information system (GIS) applications ranging from large-scale mining 
operations to small-scale environmental project work. He has provided GIS support for the creation of various 
site maps included in project reports as well as large-scale display wall maps. 
 

EDUCATION 
B.S., Geology, Southern Oregon University, Ashland, 
Oregon, 2007 
 
CERTIFICATIONS & TRAINING 
Erosion Prevention and Sediment Control Inspector, 
Medford, Oregon, 2016 
 
CPR, AED and First Aid, Medford, Oregon, 2016 
 
Green Defensive Driving Course, Medford, Oregon, 
2016 
 
MSHA Annual Refresher, Medford, Oregon, 2016 
 
Responder Level Training, Medford, Oregon, 2016 
 
REGISTRATIONS 
Geologist-In-Training, State of Oregon 
 

PROJECT EXPERIENCE 
Former Riverfront Graving Dock Facility – Phase I & II 
ESA*, Douglas County, Oregon (Staff Geologist and 
GIS Technician) 
Mr. Hutchins served as the field geologist for a Phase II ESA 
performed at an inactive riverfront graving dock facility 
owned by Douglas County and leased to Knife River 
Materials. Services were provided for the purpose of 
negotiating expedited cleanup efforts to obtain a NFA 
determination. Mr. Hutchins’s responsibilities included 
historical research; sampling and characterization of soil and 
estuary sediment potentially impacted by metals associated 
with anti-fouling paints, petroleum hydrocarbons, and 
polychlorinated biphenyls (PCBs); and preparation of tables 
and figures for the final report. Estuary sampling in the 
Umpqua River consisted of collecting three depth-discrete 
samples at 10 locations for a total of 30 estuary samples. Mr. 
Hutchins also created all of the GIS figures for the Phase I & II 
ESA as well as collected all of the GPS data that were 
incorporated into the figures. 
 
Former Processing Plant – Phase I & II ESA and Soil 
Removal Oversight*, Eagle Point, Oregon (Field 
Geologist) 
Mr. Hutchins assisted with Phase I and II ESA activities at this 
former mixed-use industrial and residential property. His 
Phase I ESA responsibilities included photo documentation 
and documentation of current site conditions. His Phase II 
responsibilities included soil sampling and analyses for a 
septic field uncovered during soil excavation efforts. Soil 
containing high levels of lead was excavated and disposed of 
at a local landfill. 
 



Dana Hutchins GIT 
Project Specialist, Geology 

 

 

* denotes projects completed with other firms  

Private Property Owner: Heating Oil Tank Release – 
Indoor Soil Vapor Sampling*, Ashland, Oregon 
(Field Geologist) 
Following completion of surface and subsurface site 
investigation services in support of heating oil tank 
decommissioning and soil cleanup activities, the property 
owner hired the firm to perform indoor air quality sampling 
services. Services were provided for the purpose of obtaining 
site closure approval from Oregon Department of 
Environmental Quality (DEQ). Mr. Hutchins performed sub-
slab soil vapor sampling below the residence and assisted with 
preparing the final Heating Oil Tank Decommissioning & 
Stream Investigation Report that was submitted to Oregon 
DEQ. The No Further Action (NFA) determination request was 
approved in 2012. 
 
“B” Street Maintenance & Storage Yard Facility 
Clean-Up – Phase II ESA*, Ashland, Oregon (Field 
Geologist) 
Mr. Hutchins conducted groundwater monitoring and assisted 
with preparation of the final site assessment report for this 
historical maintenance and storage yard owned by the City of 
Ashland. His responsibilities included assisting with 
evaluation of the nature and extent of soil and groundwater 
contamination associated with former underground storage 
tanks (USTs). Activities included installation of four 
groundwater monitoring wells; soil borings and soil sample 
collection; quarterly groundwater monitoring and reporting; 
and identification and comparison of contaminants of concern 
to applicable Oregon DEQ risk-based concentration (RBC) 
levels. 
 
Ashland Gun Club – Site Characterization Work 
Plan Development and Implementation*, Ashland, 
Oregon (Field Geologist and GIS Technician) 
Mr. Hutchins conducted surface and subsurface soil 
investigations at this 32-acre property used as a shooting 
range since 1968. Over 160 total soil samples were collected 
and analyzed for lead to vertically and horizontally delineate 
potential contamination. Additionally, six groundwater 
monitoring wells were installed using hollow-stem auger 
drilling to obtain groundwater quality information both on-
site and downgradient from the site. Mr. Hutchins supported 
soil sampling and analyses activities and provided field 
oversight of subcontractors. He also created GIS figures for 
the work plan prepared by the firm and performed a GPS 
survey to locate all well and sampling locations in the field. 
 

Former Gasoline Retail Facility – Groundwater 
Investigation and Remediation*, Vancouver, 
Washington (Field Geologist) 
The firm conducted an environmental investigation to 
determine the magnitude and extent of contamination at a 
former gasoline retail facility. Mr. Hutchins performed 
quarterly groundwater sampling and provided field oversight 
during installation of the monitoring wells. 
 
Confidential Investment Group: Residential 
Development – Site Investigation and 
Characterization*, Southern, Oregon (Field 
Geologist) 
The firm conducted follow-up site characterization activities 
at this property to determine if groundwater concentrations 
had attenuated since previous site characterization activities 
had been performed four years earlier. The original site data 
indicated the need for deed restrictions prior to obtaining a 
NFA letter. The client did not want deed restrictions and 
retained the firm to perform additional site characterization 
activities. Mr. Hutchins conducted soil and groundwater 
sampling and reporting efforts to collect data showing that the 
site contaminants had attenuated. 
 
Confidential Financial Institution: On-Call Contract 
– Phase I ESA*, Oregon and Washington (Staff 
Geologist and GIS Technician) 
The firm is providing Phase I ESA services under an ongoing 
on-call contract with a large regional lending institution. Due 
diligence services have been requested by the client prior to 
property repossessions or for the purpose of assessing new 
loan evaluations. Mr. Hutchins has supported five Phase I ESA 
projects under this contract. His responsibilities have included 
environmental records research and review as well as 
preparation of GIS figures, site maps, and final reports. The 
subject properties have included a lumber mill, auto repair 
facility, food processing facility, and two industrial facilities. 
 
Confidential Utility Provider: Multiple Property 
Transactions – Phase I ESAs*, Washington and 
California (Staff Geologist) 
Mr. Hutchins provided Phase I ESA services to a confidential 
utility provider in support of two proposed property 
transactions in Washington and California. His 
responsibilities included performing background research, 
environmental records review, and co-authoring the final 
reports. 
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Jacqueline is an Environmental Scientist in the Portland – Barnes Road office of Stantec. At Stantec she has 
gained experience conducting Phase I and Phase II Environmental Site Assessments, environmental 
remediation monitoring, creating GIS property and land use inventories, and conducting Regulated Building 
Material surveys in assisting with brownfield redevelopment efforts. She is AHERA Asbestos Inspector certified.  
 
Previous to Stantec, she researched the watersheds of hundreds of Oregon lakes and their natural and 
anthropogenic sources of nitrates and phosphates, discovering strong regional correlations. She has also 
helped EPA map agricultural use and changes to groundwater nitrates over time throughout Oregon’s 
Willamette Valley. She also has two years of experience as a junior level industrial hygienist. 
 

EDUCATION 
Graduate Certificate in GIS, Oregon State 
University, Corvallis, Oregon, 2015 
 
BS Ecology and Evolutionary Biology, University of 
California, Santa Cruz, Santa Cruz, California, 2011 
 
MS Environmental Sciences - Water Resource 
Science focus, Oregon State University, Corvallis, 
Oregon, 2015 
 
CERTIFICATIONS & TRAINING 
40-hour Hazardous Waste Operations and 
Emergency Response, Hygiene Technologies, 40-
hour Hazardous Waste Operations and Emergency 
Response, Hygiene Technologies Inc., Torrance, 
California, 2011 
 
AHERA Asbestos Building Inspector, AHERA 
Accreditation for Asbestos Inspectors, PBS 
Environmental, Portland, Oregon, 2016 
 



Marc Sauze  P.E. 

Principal, Environmental Services 
 

 

* denotes projects completed with other firms Design with community in mind

Marc creates better communities by using his extensive remediation expertise to address sites with 
contaminated soils and groundwater. He has over 20 years of experience helping industries solve 
environmental compliance issues through technical and management expertise in areas of site assessment, 
remediation, risk assessment, and regulatory compliance. Marc’s assessment and remediation experience 
includes projects from transportation, mining, forestry, and petroleum industries. His extensive practice includes 
assessing and remediating large-scale sites such as industrial factories, refineries, rail-yards, and mine sites. 
Marc’s work is coordinated with various stakeholders including regulators, site owners, operators, and the 
public. 
 

EDUCATION 
Forest Technology Diploma, Northern Alberta 
Institute of Technology, Edmonton, Alberta, 1986 
 
BS, University of British Columbia / Engineering 
Program, Vancouver, British Columbia, 1994 
 
REGISTRATIONS 
Professional Engineer, State of Oregon 
 

Professional Engineer #37828, State of Washington 
 

Professional Engineer #24803, Engineers and 
Geoscientists British Columbia 
 
MEMBERSHIPS 
Point of Contact, Society of American Military 
Engineers, Seattle Post 
 
PROJECT EXPERIENCE 
Environmental Consulting 
US EPA Brownfields Assessment Grants, Washington 
Marc is the quality assurance / quality control manager on 
implementation of six US EPA Community Wide Assessment 
Grants, two for each of the cities of Everett, Kent and 
Vancouver. Marc oversaw and reviewed preparation of 
Quality Assurance Project Plans (QAPPs), Site Specific 
Sampling and Analysis Plans (SSSAPs) and site-specific 
HASPs.   The EPA Brownfields Program is designed to 
empower states, communities, and other stakeholders to work 
together in a timely manner to prevent, assess, safely clean up, 
and sustainably reuse brownfields. EPA provides technical 
and financial assistance for brownfields activities through an 
approach based on four main goals: protecting human health 
and the environment, sustaining reuse, promoting 
partnerships, and strengthening the marketplace.  

Brownfields grants serve as the foundation of the Brownfields 
Program and support revitalization efforts by funding 
environmental assessment, cleanup, and job training 
activities. Thousands of properties have been assessed and 
cleaned up through the Brownfields Program. 
 
Environmental Site Remediation 
Port of Grays Harbor, site Assessment and Clean-up 
Funding, Westport, Washington 
Marc assisted the Port of Grays Harbor to secure funding for 
assessment and remediation of a contaminated site in 
Westport, WA.  Gasoline contamination resulting from leaking 
underground storage tanks (USTs) was confirmed at the site.   
Shortly after discovery of the contamination site assessment 
was completed and the results were summarized in a remedial 
investigation/feasibility study (RI/FS). The RI/FS was 
submitted to Ecology and remedial actions were undertaken.   
Marc reviewed the project history and determined a suitable 
source for funding and reimbursement was the Washington 
Department of Ecology Toxics Clean-up Program Remedial 
Action Grant.  Marc prepared the application for the grant 
and secured the funding in 2013. Marc continues to assist the 
Port of Grays Harbor with assessment and remediation on a 
variety of properties. 
 
7-Eleven Corporation, Washington 
Remediation engineer for a portfolio of sites owned by 7-
Eleven Corporation. The portfolio includes up to 50 sites in the 
Northwest. Environmental services for these sites include 
wide-area inventory delineation and remediation of 
subsurface soil and groundwater contamination originating 
from convenience stores with underground storage and 
aboveground fuel distribution facilities. Mr. Sauze completed 
design and construction review of a high profile remediation 
system for a site clean-up in downtown Seattle. 
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Former Boat Manufacturer, Marysville, Washington 
Marc is managing assessment and planning remediation of 
contaminated soils and groundwater associated with a former 
ship maintenance facility situated at the confluence of the 
Snohomish River and Port Gardner Bay in Everett.  The site’s 
industrial history dates back to the early 1900s with part of 
the site consisting of fill material placed in Port Gardner Bay.   
The various past uses and historical operations resulted in 
heavy metals contamination (arsenic, lead and zinc) as well as 
polycyclic aromatic hydrocarbons in the soil and 
groundwater.   The groundwater contamination is a 
particular concern because of the proximity to Port Gardner 
Bay and the potential impact to aquatic life.  Marc prepared a 
comprehensive Remedial Investigation/Feasibility Study 
(RI/FS) Work Plan consistent with the Washington State 
Department of Ecology’s Model Toxics Control Act (MTCA) to 
characterize the site and develop a Clean-up Action Plan. The 
RI/FS was accepted by Ecology as part of an Agreed Order 
and implementation began in 2011. Marc is working with the 
various stakeholders (former facility operator, property 
owner, neighbors and Ecology) to insure assessment and 
clean-up activities are completed in a cost-effective manner 
while maintaining consistency regulatory expectations and 
the requirements. 
 
Oregon State Penitentiary, Salem, Oregon 
Marc currently manages the remediation of a chlorinated 
solvent plume originating from inside the Oregon State 
Penitentiary (OSP). Remediation is accomplished by pumping 
groundwater from the subsurface at rates of up to 400 gallons 
per minute and treating the contaminated groundwater prior 
to discharge at a nearby stream. The system was originally 
installed in the 1990s, and Marc has completed design 
modifications and upgrades over the past three years to 
optimize inefficiency and adjust to the fluctuating 
contaminant concentrations. He continues to provide 
engineering advice to OSP regarding system operation and 
alternative remedial approaches. Project investigations 
included installation monitoring wells to depths ranging from 
25 to 150 feet below ground surface. Replaced a 500 gpm 
pump and redesigned the pumping infrastructure to handle 
increased capacity. Continue to provide engineering advise to 
OSP on system operation and alternative remedial 
approaches. 
 

ConocoPhillips Portfolio Management, Washington 
and Oregon (Portfolio Manager and Lead 
Engineer) 
Managed a large portfolio of retail service stations for 
ConocoPhillips. Mr. Sauze devised numerous approaches to 
site clean-up that resulted in significant savings to the client. 
For example, a restaurant was planned for construction on a 
site which contained residual soil contamination. Mr. Sauze 
designed engineering controls consisting of a subsurface 
vapor barrier and passive venting system to mitigate 
potential vapor intrusion into the restaurant. These actions 
satisfied the regulatory requirements and resulted in 
construction of the restaurant without a costly remedial 
excavation. 
 
Former Dry Cleaning Facility, Eugene, Oregon 
Prescribed and implemented in-situ chemical oxidation using 
permanganate for a former dry-cleaning facility in Eugene, 
Oregon. The facility is located in an active shopping center. 
The remedial approach involved installing fixed injection 
points and several extraction points. Chemicals were injected 
and then ‘pulled’ towards the extraction points to allow 
blanket coverage of the impacted area and accelerated 
remediation. 
 
Hazardous Waste 
US Navy Base, Washington (Project Manager and 
Design Engineer) 
Provided consulting services for the clean-up of residual soil 
contamination at a Naval base in Western Washington. The 
Navy was considering excavating the impacted soils and 
disposing of the soils off-site. The contaminants consisted of 
'heavier end' hydrocarbons. Mr. Sauze used recently adopted 
new guidelines for clean-up standards for 'heavier-end 
hydrocarbons' which allowed fractionalization of the carbon 
chains. Based on the new guidelines, the soils could be left in 
place. 
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Patrick has more than 30 years of experience managing complex site characterization and exposure 
assessment projects with both Federal and state oversight. Throughout his tenure as a consultant, he has 
established excellent client communication, including having a clear understanding of their needs, 
management resources, and completing projects on schedule and within budget.  
 
Patrick's experience brings a unique multi-media approach to vapor intrusion evaluation. He has consulted with 
various states, including Washington, Oregon, California, and Arizona regarding developing vapor intrusion 
guidance documents and screening levels.  
 
Currently, Patrick serves as a technical advisor for vapor intrusion and inhalation risk to a majority of Stantec 
nationwide offices and is a member of the Stantec National Risk Assessment and Toxicology Practice. 
 

EDUCATION 
BS, Biology, Chemistry, and Public Health, Portland 
State University, Portland, Oregon, 1973 
 
MS, Microbiology and Biochemistry, University of 
Oregon Medical School, Portland, Oregon, 1976 
 
REGISTRATIONS 
Certified Environmental Manager #1984, Nevada 
Department of Conservation & Natural Resources 
 
PROJECT EXPERIENCE 
Soil Vapor Intrusion Assessment 
EPA Superfund (COE Area), Palo Alto, California 
(Technical Lead, Vapor Intrusion Assessment) 
Patrick has overall responsibility for the vapor intrusion 
assessment of all residential and commercial properties within 
the COE Superfund Study Area. He is designing sampling 
protocols; interpreting results; helping ensure that the Quality 
Assurance/Quality Control (QA/QC) procedures as specified in 
the QA Project Plan (QAPP) and other pertinent analytical 
procedures are met; providing performance oversight of tasks 
under this contract; and evaluating potential inhalation risk 
from vapor intrusion. Project challenges to date include 
several changes to sampling protocol made by EPA Region 9 
after initial work plan approval and Region 9 implementation 
of TCE short term action levels. 
 

Vapor Mitigation System Design and Installation, 
Jantzen Beach Retail Center, Portland, Oregon 
(Senior Scientist) 
Patrick designed and supervised constructing a passive sub-
slab depressurization system to control possible transport of 
petroleum impacted soil vapor into a retail center. 
 
Vapor Intrusion Assessment, Oregon State 
Penitentiary, Salem, Oregon (Senior Scientist) 
Patrick modeled statistically valid groundwater 
concentrations to derive COPC indoor air concentrations. The 
modeled air concentrations were then used to prepare a site-
specific human health inhalation risk assessment of current 
inmate/guard and warden receptors and hypothetical future 
residential receptors. 
 
Edgewood Shopping Center, Eugene, Oregon 
(Senior Project Manager/Investigator) 
The shopping center formerly included a dry cleaner tenant 
for approximately 20 years. Tenant operating and disposal 
practices resulted in releases of chlorinated solvents to soil 
and groundwater. Patrick managed the initial soil and 
groundwater investigations as well as a preliminary 
assessment of potential vapor intrusion in response to tenant 
complaints. His proposed imminent tasks included delineating 
off-site groundwater contamination, further source 
identification, soil gas sampling and analysis, and indoor air 
monitoring. The site is currently awaiting acceptance into the 
Oregon DEQ VCP. 
 



Patrick H. Vaughan  CEM, MS 

Principal, Facility Assessment and Indoor Environment 

 

 

* denotes projects completed with other firms  

Decatur Condominiums, Seattle, Washington 
(Senior Scientist) 
Patrick conducted a vapor intrusion screening assessment in 
accordance with ASTM E2600-08 "Standard Practice for 
Assessment of Vapor intrusion into Structures on Property 
Involved in Real Estate Transactions." 
 
Brown Property, Vancouver, Washington (Senior 
Scientist) 
Patrick conducted biological testing (enumeration and 
speciation) in an office building in response to occupant 
complaints. He designed and implemented a remedial action 
plan to remove pathogens (Aspergillis niger) from the interior 
spaces and corrective measures to prevent re-colonization. 
 
Vancouver Iron and Steel Facility, Portland, Oregon 
(Forensic Scientist) 
Patrick is working as forensic expert conducting 
fingerprinting of PCBs detected on facility property. He is 
helping prepare an escrow agreement for property transfer 
that addressed environmental conditions. Patrick is also 
conducting monitoring activities and analyzing analytical 
results to assess noise and odor factors in defense of various 
complaints by neighboring property owners. 
 
Former Stages Building, Portland, Oregon (Project 
Manager) 
Patrick conducted an endangerment assessment to evaluate 
human health and ecological impacts resulting from the 
release of numerous carcinogenic polycyclic aromatic 
hydrocarbons, metals, and chlorinated solvents. 
 
Abandoned Lumber Mill, Crescent City, California 
(Risk Assessor) 
Patrick designed and conducted both human health and 
ecological risk assessments for contamination originating at a 
former wood treatment/sawmill facility. The site is 
contaminated with heavy metals, chlorophenols, dioxins, and 
furans and is in close proximity to estuarine and marine 
environments. 
 

Environmental Site Remediation 
Various Project for the U.S. EPA, Various Sites, 
Various States (Work Assignment Manager) 
Patrick was a work assignment manager for several projects 
assigned by the Stationary Source Compliance Division 
(SSCD) in support of the Clean Air Act Amendments. He 
designed permanent total enclosures for the capture of volatile 
organic chemicals; developed inspection procedures for the 
benzene NESHAP; and developed procedures for the use of 
continuous emission monitors to monitor Title V compliance. 
 
Liliblad/SolPro Joint Venture Site, Tacoma, 
Washington (Senior Project Manager) 
Patrick performed a remedial investigation of a solvent 
recycling facility, conducted under MTCA with US EPA 
oversight. He collected and analyzed more than 200 soil 
samples and placed monitoring wells across three water 
bearing units. 
 
Environmental Risk Assessments 
Risk Assessment for Pacific Stainless Products, 
Tualatin, Oregon (Risk Assessor) 
Patrick performed human health and ecological risk 
assessments for an unauthorized disposal facility where site 
related contaminants (i.e. PCBs) were released into soil, air, 
and groundwater. 
 
Exposure Assessment 
Public Health Laboratory, Portland, Oregon (Senior 
Microbiologist) 
Patrick identified viral and bacteriological pathogens 
throughout Oregon. He acted as state liaison for implementing 
national testing programs for Legionnaire's Disease and 
Swine Influenza. Patrick also coordinated with the Center for 
Disease Control and established testing and analytical 
protocol for local evaluation of biological hazards. He assisted 
the Oregon State Department of Public Health with 
epidemiological investigations, modeling, and analysis and 
guest-lectured in epidemiology at Portland State University. 
 
Apartment Complex, Portland, Oregon (Sr Scientist) 
Patrick performed a human health hazard assessment of a 
600-unit apartment complex that included microbiological, 
VOCs, and asbestos air sampling. He developed and 
implemented remedial action plans so that the maximum 
numbers of units were returned to service in the shortest 
amount of time. 
 



Patrick H. Vaughan  CEM, MS 

Principal, Facility Assessment and Indoor Environment 

 

 

* denotes projects completed with other firms  

Exposure Assessments (Occupational Assessments) 
Building Company, Tualatin, Oregon (Sr Scientist) 
Patrick designed a bilingual employee questionnaire for 
retrospective epidemiological evaluation of employee 
symptomology. He conducted volatile organic compound 
(VOC) and microbiological sampling and analysis. Ultimately, 
a correlation was detected between the nature and extent of 
worker health complaints and the presence of significant 
numbers of fungi within the ventilation system. Based on this, 
Patrick developed a remedial plan to correct deficiencies in the 
air handling system. 
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 LABORATORY CERTIFICATES 
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Appendix D: Laboratory QA Manual and SOPs 

  

 LABORATORY QA MANUAL AND SOPS 
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   FIELD DATA SHEETS 
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Site Name   

Location    

Stantec Project No.   

 
The purpose of this form is to document variances from the Work Plan scope or design 
specifications and/or document instances of time delays.  Fax or deliver to the Stantec project 
office with the daily report.  Please print legibly. 
 
 Variance / Time  Variance / Time Duration of Variance / 
 Delay Began Delay Ended Time Delay 

       
 Date & Time Date & Time  
 
 
Description of Variance 
 
   Work Plan Task / Spec Section   
 
 
 
 
 
 
 
 
 
 
 
Reason for Delay AND/OR Variance 
 
 
 
 
 
 
 
 
 
 
 
Stantec Personnel   
 Print 
  
Signature   Date   
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Non-Degreed Professional (User) requiring gINT:  
 
Office Location / BC #:  
 

1.0 PURPOSE & APPLICABILITY 
 

The purpose of this document is to request the approval of gINT use by professionals without a 
civil/geotechnical engineering or geology degree. The step-by-step procedures described in 
the gINT Use By Professionals Without A Civil/Geotechnical Engineering Or Geology Degree SOP 
will allow personnel to acquire and use gINT for professionals without an appropriate degree. 

 
 

We are requesting gINT be added to the above referenced individual’s software package.  We 
have read and understand the gINT Use By Professionals Without A Civil/Geotechnical 
Engineering Or Geology Degree SOP. 
 
 

User Name   
User 

Signature   Date   
         

BCML 
Name   

BCML 
Signature   Date   

         
Licensed 
Reviewer 

Name   

Licensed 
Reviewer 
Signature   Date   

         
Licensed 
Reviewer 
License #         
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STANTEC CONSULTING 

At the end of a field work day, the field notebook should contain a detailed record of events, 
activities, developments, and personnel involved in the site work in the form of signed and 
dated entries as a legal record.  As such, it must be complete and in sufficient detail that, if 
necessary, a person not at the site could reconstruct the day’s events.  Information that should 
be entered in the field notebook each day includes, as applicable: 
 

 Date, including year. 
 Project name, number, and location. 
 Purpose of visit. 
 A list of Stantec, client, agency, and subcontractor personnel on site. 
 Relevant weather conditions (especially significant precipitation events, temperature, 

wind speed and wind direction) and significant changes throughout the day. 
 Times during the day recorded in military time to mark events or significant milestones. 
 Any unusual circumstances, observations, or occurrences. 
 Communications with client or agencies, property owners, or managers. 
 Subcontractor progress and/or problems and results of subcontractor inspections. 
 Notes regarding any changes to or deviations from the FSP, QAPP, or HASP, with the 

rationale for changes. 
 Observations such as species identifications or evidence of biological stress, 
 Sampling or monitoring instruments used and all equipment calibrations. 
 Results of measurements, such as sampler flow rate checks, VOCs, DO, temperature, pH, 

animal, or plant counts, etc.  Record all non-detected values using the “less than” 
symbol and detection limit (e.g., <10 ppmv).  Record all units of measure clearly. 

 Equipment repairs or maintenance. 
 Time of occurrence and nature of any equipment or mechanical malfunctions. 
 A list of samples collected, noting sample number, sampling depths, analyses to be 

conducted, shipping date, time, and destination. 
 Identification of quality assurance samples (blanks, duplicates, replicates, etc.). 
 Chain-of-custody form numbers associated with each batch of samples shipped. 
 Calculations (e.g., determination of monitoring well volumes, or ichthyoplankton net 

depth and sample volume). 
 List of all photographs taken, giving a description of the subject matter, orientation of 

view, time, photographer’s name, and image number. 
 Initial each page and sign and date the field notebook on the last page for each day. 
 “X” out any unused space on each page of the notebook. 
 Strike out and initial any changes to the field notes. 
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PLANNING MATERIALS DISPOSABLE SUPPLIES SAMPLING EQUIPMENT
Proposal/work plan Paper towels Peristaltic pump
Existing report data Aluminum foil Flexible tubing
Cross-sections Spray paint Tubing
Site plan Trash bags Flow-through cell
Phone list Non-phosphate detergent 1-inch bailers
Access agreement Distilled water 2-inch bailers
ROW permit Cleaning brushes 4-inch bailers
Shipping airbills Funnel Stainless steel bailer

Ziploc® bags Cotton string
NOTE-TAKING SUPPLIES Duct tape 5-gallon buckets

Field notebook OR Field Report Stakes Purge trailer
Aluminum clipboard Flagging Sample vials
Borehole logs/well diagrams Cooler Sample bottles
Munsell color chart Ice and/or blue ice Sample jars
Surveying forms Table/chair Air sampling tubes
Sampling data forms Sample tube cutter Metals filters
O&M data forms Socket set Water/gasoline paste
Permanent markers Pipe wrenches
Pencils Screw drivers LABELS
Ruler Knife COCs
Camera/film/digital storage Electrical tape COC seals
Camera charger/batteries Stainless trowel Sample labels
Protractor 100-foot surveyor's tape Drum waste labels
Calculator Measuring wheel Sample labels

25-foot steel measuring tape Drum waste labels
HEALTH & SAFETY SUPPLIES Rock hammer

Health & Safety certifications Sledge hammer SPECIALIZED EQUIPMENT
HASP Pry Bar Laptop
PPE card Shovel Data logger/transducer
NIOSH Pocket Guide Hand auger Air compressor
Hard hat Post hole digger Air pump
Steel-toed boots Broom Pipe fittings
Safety glasses Snow shovel Knockout drum
Water resistant boots Flashlight Hoses
Reflective vest Hand mirror Concrete mix
Insulated coveralls Blower
Rain suit METERS Generator
Respirator and canisters Water level meter Drill & bits
Work gloves Interface probe Car battery
Nitrile gloves DO meter Metal detector
Latex gloves Eh meter Auto level, tripod & rod
Viton gloves pH meter Slug
Tyvek suits Conductivity meter
Saranex suits PID or FID
Boot covers Draeger pump & tubes
Vehicle safety light O2/CO2 Meter
Barricades Calibration solutions
Traffic cones HACH kits
First aid kit/eyewash kit Electrical multimeter
Face shield Pitot tube kit

Anemometer
Magnehelic gauges
Flow meter
Cathodic protection meter

ESPA-602
Page 1 of 1Field Supplies Checklist
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Appendix F: Field SOPs 

  

   FIELD SOPS 
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1.0 PURPOSE & APPLICABILITY 
 

The purpose of this document is to define the standard operating procedure (SOP) for 
collecting soil samples when drilling with hollow-stem augers, direct push, and hand 
auger methods.  The ultimate goal of the sampling program is to obtain samples that 
meet acceptable standards of accuracy, precision, comparability, representativeness, 
and completeness.  All steps that could affect tracking, documentation, or integrity of 
samples have been explained in sufficient detail to allow different sampling personnel to 
collect samples that are equally reliable and consistent. 
 
This procedure provides descriptions of equipment, field procedures, sample containers, 
decontamination, documentation, decontamination, storage, holding times, and field 
quality assurance (QA) and quality control (QC) procedures necessary to collect soil 
samples. 
 
While the Project Quality Assurance Project Plan (QAPP) is intended to be strictly 
followed, it must be recognized that field conditions may force some modifications to the 
SOP.  Any modification to the procedure shall be approved by the Project Manager or 
Task Leader in advance.  Where SOP modification is planned sufficiently in advance, 
regulatory agency concurrence will be sought prior to conducting the specific activity.  
When direct contact with regulatory agency staff is not possible, or unscheduled delays 
will result, such as during field activities, regulatory agency will be notified of deviations 
from the SOPs, in writing, as soon as possible after the occurrence. 
 

2.0 DEFINITIONS 
 

HASP Health and Safety Plan 
OSHA Occupational Safety and Health Administration 
PID Photoionization Detector 
PPE Personal Protective Equipment 
PVC Polyvinyl Chloride 
QA Quality Assurance 
QC Quality Control 
QAPP Quality Assurance Project Plan 
SAP Sampling and Analysis Plan 
SOP Standard Operating Procedure 
USCS Unified Soil Classification System 
VOA Volatile Organic Analysis 
VOCs Volatile Organic Compounds 

 
3.0 HEALTH AND SAFETY CONSIDERATIONS 

 
Refer to the site-specific Health and Safety Plan (HASP) for health and safety 
considerations applicable to soil sampling. 
 
Many hazards should be considered during the soil sampling activities, careful 
consideration of these hazards by the project team is essential.  Some of the hazards 
include the following: 
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• Proper utility clearance must be performed in accordance with the Pre-
Drilling/Excavation Checklist and Utility Clearance Log.  There must be a minimum 
clearance of five (5) feet in addition to the diameter of the drilling augers.  Client-
specific requirements may be more restrictive. 
 

• Traffic control may be required depending on the proximity of soil sampling activities 
to the roadway.  Traffic control plans should be carefully evaluated to adequately 
delineate the work zone and provide the necessary safety factors. 

 
• Personal protective equipment (PPE) including hard hats, high visibility traffic vest, 

gloves,  hip boots or chest waders and other appropriate clothing; 
 

• Heat and cold stress; 
 

• Biological hazards such as insects and spiders.  Appropriate clothing is required such 
as long-sleeved shirts and long pants. 

 
• Bloodborne pathogens.  Some of our sites may have syringes and other drug 

paraphernalia that must be carefully avoided. 
 

• Chemical exposure on sites with open contamination.  Respiratory protection may be 
necessary.  Proper selection of respiratory protection is essential and an 
understanding of its limitation (i.e., negative pressure respiratory protection does not 
supply oxygen in an oxygen-deficient atmosphere).  Staff should familiarize 
themselves with exposure limits for contaminants of concern. 

 
• Use of air monitoring instrumentation will likely be necessary.  We must be careful to 

make sure that our instrumentation is appropriate for the airborne contaminants of 
interest and that our staff understands the limitations of the instrumentation.  Staff 
must also understand and perform calibration including zeroing with zero gas 
cylinders and appropriate other calibration gases. 

 
• Decontamination of equipment and personnel must be properly designed and 

constructed to be sure that contamination is kept within the boundaries of the 
exclusion zone;   
 

• Noise and proper use of hearing protection devices such as ear plugs and muffs. 
 

• Emergency action plan must be carefully coordinated in advance between Stantec, 
our subcontractors, the client, and emergency responders. 

 
All of these risks and others must be discussed with our subcontractors and clients to be 
sure they are properly addressed.  Once the issues have been addressed at a project 
management level, they must be communicated to the staff that will actually perform 
the work.  Details of procedures, instrument measurements and calibration, and other 
activities must be recorded in the field log and/or on data collection forms. 
 

4.0 QUALITY ASSURANCE PLANNING CONSIDERATIONS 
 
Soil sampling shall be done by personnel familiar with the common sources of random 
and systematic error so appropriate decisions can be made in the field.  Some of the 
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common phenomena which may degrade the sample quality collected from the well 
point are listed below. 

 
• Volatilization.  Volatilization occurs when the sample is in contact with air for an 

extended time.  Typically volatilization occurs if the sample undergoes excessive 
disturbance during sampling or if air pockets exist at the top of the container.  
Limiting disturbance during sampling, filling sample containers in order of volatility, 
and tight capping of bottles immediately after filling will minimize these errors. 

 
• Adsorption/desorption.  This is the gain or loss of chemicals through exchange 

across surfaces.  Adsorption may occur when the sample comes in contact with 
large surface areas such as the sampling container.  Thorough decontamination 
of sample collection containers/monitoring equipment probes along with 
expedient transfer from the sample container to the labrotory container 
minimizes sorption effects. 

 
• Chemical reaction.  Dissolved chemical constituents may change due to 

reactions such as oxidation, hydrolysis, precipitation, etc.  Proper preservation 
and adherence to holding times minimize these reactions. 

 
• Sample contamination.  Sample contamination is the most common source of 

errors and can result from several factors, including incomplete 
decontamination, contact with other samples, and contact with the 
atmosphere.  Careful attention to decontamination, handling, and container 
sealing minimizes sample contamination. 

 
5.0 RESPONSIBILITIES 
 

The Project Manager or Task Leader will be responsible for assigning project staff to 
complete soil sampling activities.  The Task Leader will also be responsible for assuring 
that this and any other appropriate procedures are followed by all project personnel. 
 
The project staff assigned to the soil sampling will be responsible for completing their 
tasks according to this and other appropriate procedures.  All staff will be responsible for 
reporting deviations from the procedure or nonconformance to the Task Leader, Project 
Manager or Project QA/QC Officer. 
 

6.0 TRAINING AND QUALIFICATIONS 
 
Only qualified personnel shall be allowed to perform this procedure.  At a minimum, 
Stantec employees qualified to perform soil sampling will be required to have: 

 
• Read this SOP. 

 
• Read project-specific QAPP. 

 
• Indicated to the Task Leader that all procedures contained in this SOP are 

understood. 
 

• Completed the Occupational Safety and Health Administration (OSHA) 40-hour 
training course, and/or annual 8-hour refresher course, as appropriate. 
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• Coordinated any proposed sampling activites with the laboratory to ensure proper 
sampling procedures. 

 
• Previously performed soil sampling activities generally consistent with those described 

in this SOP. 
 

Stantec employees who do not have previous experience with soil sampling will be 
trained on site by a qualified Stantec employee, and will be supervised directly by that 
employee until they have demonstrated an ability to perform the procedures. 

 
7.0 REQUIRED MATERIALS 
 

The following is a typical list of equipment that may be needed to perform soil sampling: 
 

• Auger rig or direct-push unit with appropriate equipment for sampling, or hand 
auger. 
 

• Continuous soil sampler (2-½-inch x 18-inch or 2-foot split-spoon sample tube) or 
direct-push clear acetate or polyvinyl chloride PVC tube (typically 4-foot long). 
 

• Photoionization detector (PID) or other air monitoring instrumentation as required by 
the HASP. 
 

• 4-mil-thick plastic sheeting or aluminum foil. 
 

• Tape measure. 
 

• Unified Soil Classification System (USCS) based on the Visual-Manual Procedures in 
ASTM Standards D 2487-00 and D 2488-00. 
 

• 5035 sample containers with lids. 
 

• Terra-cores™ or similar coring sampling device, if required. 
 

• Sample labels. 
 

• Stainless steel trowels, putty knives or similar soil working tool. 
 

• Penetrometer (if available). 
 

• Waterproof marking pens, such as the Staedtler Lumocolor. 
 

• Coolers (with ice) for sample storage and shipment. 
• Sample data forms/clip board. 

 
• Decontamination supplies (Alconox™ [or similar detergent], brush, bucket). 

 
• Nitrile gloves, or other specified chemical resistant gloves. 

 
• Work gloves. 
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• Camera and film or disks. 
 

• Blank soil borehole logs or a field-logging PDA. 
 

• Personal safety gear (hard hat, steel-toed boots, ear plugs, safety glasses, etc.). 
 
8.0 METHODS 
 

8.1 Hollow-Stem Auger/Direct Push Sampling 
 

Make sure that all equipment and meters have been calibrated to the equipment 
specifications and the results have been recorded in the field log. 
 
The top five (5) feet of the boreholes will be cleared via air knife, vacuum excavation, 
ground penetrating radar, hand auger, tile probe or some combination of these 
methods. 
 
Shallow soil boreholes are typically drilled with hollow-stem augers or geoprobe and 
sampled at the intervals specified in the work plans.  Sampling shall be done in advance 
of the lead auger to minimize cross-contamination.  Samples for laboratory analysis shall 
be taken with a continuous soil sampler.  Standard blow counts shall be recorded for 
driving the sampler 6 and 12 inches (ASTM Method D 1586-99) if sampler is hammer 
driven. 
 
Upon retrieval of the sample, the sample will placed on a clean surface (or lined with 
disposable aluminum foil or plastic sheeting) and will be screened with a PID for locating 
potential elevated PID readings.  If applicable, a representative grab sample will be 
collected along with a headspace sample and placed into the appropriately labeled 
sample container.  The sample containers shall be placed in self-sealing plastic or bubble 
bags in a cooler with ice or frozen ice packs for storage until they are delivered to the 
analytical laboratory. 
 
The following method is to be used for headspace screening: 
 
• The portion (for headspace screening) should be placed into an appropriately sized 

re-sealable Ziploc® or equivalent bag; 
 

• Seal and label the bag with the borehole identification and the depth of the sample; 
 
• Allow the bag to equilibrate for approximately ten (10) minutes; and 

 
• Insert the probe tip of the PID into the bag.  Obtain a measurement using the PID. 

 
The remainder of the sample shall be logged in accordance with the USCS and 
recorded on the boring logs according to the following procedure: 

 
1. As much information as possible is to be shown in the heading of each log.  This 

includes, but is not limited to: 
 

 - Project name and project identification number; 
 - Identification of borehole; 
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 - Name of drilling company; 
 - Make, model, type, and size of drilling and sampling equipment used; 
 - Date and time of start and end of drilling 
 - Name of geologist(s) logging boring; 
 - End of boring depth; and, 
 - Depth to water (if encountered). 
 

2. Each log is to begin with a description of the surface, (i.e., native, paved with 
asphalt, paved with concrete, and such).  If any concrete is cut to open the hole, 
the thickness will be noted. 

 
3. Every foot will be accounted for, with no gaps.  If an interval is not sampled it will 

be noted.  If an attempt is made to sample an interval, but there is no recovery, it 
will be noted. 

 
4. Complete construction details are to be detailed for each well on a standard 

well construction form.  Construction details should include: 
 

- A description of the type and length of casing i.e., 20' of 2" inner diameter (ID) 
Schedule 40 PVC casing; 

- Length and depths of the top and bottom of the screened interval; 
- Screen slot size; 
- Depths of the top and bottom of the filter pack; 
- Filter pack materials and sand size; 
- Depths and types of bentonite seals; 
- Detail of the use of grout; and, 
- Detail of the surface completion (i.e., stick up, flush-mounted). 
 

5. The number of bags of sand, bentonite, and grout used will be counted.  These 
numbers will be compared daily with the driller’s daily report. 

 
Soil cuttings will be stockpiled on 4-mil thick plastic sheeting or drummed.  The cuttings 
and other investigation-derived waste will be managed in accordance with the work 
plan or client-specific directives. 
 
When sampling for volatile organic compounds (VOCs), use USEPA Method 5035.  
Method 5035 requires ample preservation in the field at the point of collection.  The 
preservative used for the low concentration soil method (0.5 to 200 µg/kg) is sodium 
bisulfate and the preservative used for the medium/high concentration soil method 
(>200 µg/kg) is methanol.  This field collection and preservation procedure is intended to 
prevent loss of VOCs during sample transport, handling, and analysis.  The holding time 
for VOC analysis is 14 days. 

 
1. Use the lab provided plunger style sampler (T-handle, syringe with tool, or terra-

core™ sampler) to collect a 5g soil sample. 
 

2. Unscrew the lid of the lab provided pre-preserved sodium bisulfate volatile 
organic analysis (VOA) vials and inject the 5g soil sample. 
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3. Tightly seal the VOA vial. 
 

4. Repeat this step with the second sodium bisulfate VOA vial. 
 

5. Then, repeat with the methanol preserved VOA vial. 
 

6. Collect a soil sample in the 4-ounce wide mouth glass jar provided by the lab. 
 

7. Make sure sample containers are labeled and bagged in plastic or bubble bags. 
 

8. Ice the samples. 
 

8.2 Hand Auger Sampling 
 

Shallow soil boreholes less than five (5) feet in depth can be collected using a hand 
auger.  The auger will be advanced until the desired sampling depth is reached.  The 
auger will be removed from the boring, the sample will be extracted from the hand 
auger and field screened (as appropriate), and representative grab samples will be 
collected and placed into the appropriate labeled sample container.  Decontamination 
of the auger and extensions will occur after each sample. 
 
Boreholes will be abandoned by backfilling with bentonite chips and hydrating with 
potable water. 
 
8.3 Excavation 
 
Excavations and test pits will be excavated using a backhoe provided by the 
subcontractor.  The dimensions of individual excavations will vary depending on the 
strength and stability of the trench walls and the specific purpose of the trench.  
Excavations greater than four (4) feet deep will not be entered by any personnel unless 
shoring is performed or the sides are stepped back to the proper angle per OSHA 
requirements. 
 
When starting an excavation, the backhoe operator will first remove the topsoil or cover 
(if any) and place it in a discrete mound at least five (5) feet from the edge of the 
excavation.  The excavation will be continued in approximately 6-inch cuts with the 
backhoe using a horizontal scraping motion rather than a vertical scooping motion.  If a 
visibly-stained or otherwise chemically-affected soil interval is encountered, the affected 
excavated soils will be placed on 4-mil thick plastic sheeting. 
 
8.3.1 Excavation Sampling 

 
Samples will be collected from the backhoe bucket using a stainless steel trowel or similar.  
The top layer of soil will be removed prior to collecting the sample.  The soil will then be 
placed in the appropriately labeled sample container and placed inside a chilled cooler. 

 
8.3.2 Excavation Backfilling 

 
The soils will be replaced in the excavation at their original depths to the extent 
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practicable so that the soil from the bottom of the trench will be placed on the bottom, 
and the topsoil will be replaced on the top.  The backhoe will be used to backfill and 
compact the excavation. 
 
Upon completion and subsequent backfilling of each excavation, four corners will be 
marked with a wooden stake for surveying.  If appropriate, a fifth stake will be placed 
above the location where a soil sample was collected.  The points may be surveyed, as 
needed. 
 
8.4 Decontamination Methods 

 
8.4.1 Sampling Equipment Decontamination 
 
The following steps will be used to decontaminate sampling equipment: 
 
• Ensure that the decontamination process has been carefully designed to be sure 

that the solutions used are appropriate for the chemicals of interest. 
 

• Ensure that the decontamination area is properly constructed to keep contamination 
within the contamination reduction and exclusion zones. 

 
• Ensure that the decontamination area is properly constructed to contain the rinse 

solutions and solids. 
 
• Personnel will dress in suitable safety equipment to reduce personal exposure. 
 
• Smaller equipment that will not be damaged by water will be placed in a wash 

bucket containing an Alconox™ (or equivalent) solution and scrubbed with a brush 
or clean cloth.  Smaller equipment will be rinsed in water.  Change rinse and 
detergent waters between boreholes, as needed. 

 
• For larger drilling equipment the soil and/or other material will be scraped off with a 

flat-bladed scraper, and placed within a deconcontamination (decon) pad.  The 
decon pad will be constructed in a predetermined location, and equipment shall be 
cleaned with a pressure washer using potable water.  Care will be taken to 
adequately clean the insides of the hollow-stem augers, and cutter heads. 

 
• Equipment that may be damaged by water will be carefully wiped clean using a 

sponge and detergent water and rinsed in or wiped down with distilled water.  Care 
will be taken to prevent any equipment damage. 

 
Following decontamination, equipment will be placed in a clean area or on clean 
plastic sheeting to prevent contact with potentially contaminated soil. 
 
Following decontamination, drilling equipment will be placed on the clean drill rig and 
moved to a clean area.  If the equipment is not used immediately, it will be stored in the 
designated secure, clean area. 
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8.4.2 Excavation Decontamination 
 

Decontamination protocols must be carefully designed and constructed to deal with the 
chemicals of interest and ensure that the rinse solutions and solids are contained within 
the contamination reduction zone. 
 
The backhoe bucket will be decontaminated prior to excavating each excavation.  The 
entire backhoe, bucket, and tires will be decontaminated at the conclusion of the 
trenching operation.  Decontamination will involve using a steam cleaner with an 
Alconox™ solution or pressure washer and rinsing using a steam cleaner or pressure 
washer with potable water.  Backhoe decontamination will take place at the 
decontamination area located adjacent to the maintenance building or at another 
appropriate location. 
 
The sampling equipment will be decontaminated prior to collecting each sample.  
Decontamination will consist of washing the equipment with a scrub brush in a bucket 
with an Alconox™ solution (or equivalent) and rinsing the equipment in a bucket filled 
with tap water.  The date and time of decontamination of the backhoe and sampling 
equipment will be recorded in the field book and/or data collection forms. 

 
8.5 Sample Containers, Storage, and Holding Times 
 
Refer to the Project Sampling and Analysis Plan (SAP) for project specific instructions on 
proper containers, storage of samples and allowable holding times. 

 
9.0 QUALITY CONTROL CHECKS AND ACCEPTANCE CRITERIA  
 

Refer to the QAPP and SAP for specific quality control checks and acceptance criteria. 
 
10.0 DOCUMENTATION 

 
A borehole log will be completed for each hollow-stem auger or direct-push borehole.  
The field notebook and/or data collection forms will contain the following information: 

 
• Project name and number. 

 
• Drilling company’s name. 
 
• Date drilling started and finished. 
 
• Type of auger and size (ID & OD). 
 
• Type of equipment for air monitoring (PID or FID). 
 
• Air monitoring calibration and measurements. 
 
• Well completion and graphic log. 
 
• Driller's name. 
 
• Geologist’s or engineer's name. 
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• Type of drill rig. 
 
• Borehole number. 
 
• Surface elevation (if available). 
 
• Stratigraphic description with depth. 
 
• Classification of the soils according to the USCS. 
 
• Water levels and light non-aqueous phase liquid levels, if applicable. 
 
• Drilling observations. 
 
• Map of borehole or monitoring well location. 

 
In addition, proper documentation will include observance of the chain of custody 
procedures as described in the Project QAPP and SAP. 
 
Additional information regarding field documentation for borehole logging for fine- and 
coarse-grained soils and rocks is provided in Stantec checklists ESPA-603 through 
ESPA-605. 
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1.0 PURPOSE & APPLICABILITY 
 

The purpose of this document is to define the standard operating procedure (SOP) for 
decontamination procedures.  The ultimate goal of the decontamination procedure is to 
prevent cross-contamination between samples and sample areas and to protect 
workers from hazardous materials. 
 
This procedure gives descriptions of equipment and field procedures necessary to 
perform decontamination. 
 
This procedure may apply to all sampling by Stantec personnel or their subcontractors by 
the aforementioned sampling methods. 
 
It must be recognized that field conditions may force some modifications to the SOP.  
Any modification to the procedure shall be approved by the Project Manager or Task 
Leader in advance and sufficiently documented so that the reason for the deviation can 
be clearly articulated to our clients and regulators, as necessary.  Where SOP 
modification is planned sufficiently in advance, regulatory agency concurrence will be 
sought prior to conducting the specific activity. 
 

2.0 DEFINITIONS 
 

FSP   Field Sampling Plan 
HASP   Health and Safety Plan 
OSHA   Occupational Safety and Health Administration 
QA/QC  Quality Assurance/Quality Control 
QAPP  Quality Assurance Project Plan 
SOP  Standard Operating Procedure 
WP  (Project) Work Plan 

 
3.0 HEALTH AND SAFETY CONSIDERATIONS 

 
Consideration of Health and Safety risks prior to performing this work is paramount.  This 
risk review may be performed by modifying a generic or an existing Job Safety Analysis in 
the HASP.  Following is a short list of the items for consideration.  Careful review of these 
items and other site-specific conditions by the project team is essential. 

 
• Traffic guidance and control.  Even plans developed by outside traffic control 

contractors need to be carefully evaluated to make sure they are protective of our 
staff and contractors. 
 

• Personal protective equipment, including hard hats, high-visibility traffic vest, gloves, 
appropriate clothing. 
 

• Heat and cold stress. 
 

• Biological hazards such as insects and spiders.  Appropriate clothing is required such 
as long-sleeved shirts and long pants. 
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• Blood borne pathogens.  Some of our sites may have syringes and other drug 
paraphernalia that must be carefully avoided. 
 

• Chemical exposure on sites with open contamination.  Respiratory protection may be 
necessary.  Proper selection of respiratory protection is essential and an 
understanding of its limitation (i.e., negative pressure respiratory protection does not 
supply oxygen in an oxygen-deficient atmosphere).  Staff should familiarize 
themselves with exposure limits for contaminants of concern. 
 

• Use of air monitoring instrumentation will likely be necessary.  We must be careful to 
make sure that our instrumentation is appropriate for the airborne contaminants of 
interest and that our staff understands the limitations of the instrumentation.  Staff 
must also understand and perform calibration including zeroing with zero gas 
cylinders and appropriate other calibration gases. 
 

• The exclusion and contaminant reduction zones must be properly designed and 
constructed so that contamination from decontamination activities of equipment 
and personnel is kept within this area. 
 

• Noise and proper use of hearing protection devices such as ear plugs and muffs. 
 

• Emergency action plan must be carefully coordinated in advance between Stantec, 
our subcontractors, the client, and emergency responders. 

 
All of these risks and others must be discussed with our subcontractor and clients to be 
sure they are properly addressed.  Once the issues have been addressed at a project 
management level, they must be communicated to the staff that will actually perform 
the work.  Details of procedures, instrument measurements and calibration, and other 
activities must be recorded in the field log and/or on data collection forms. 

 
4.0 RESPONSIBILITIES 
 

The Project Manager or Task Leader will be responsible for assigning project staff to 
complete decontamination activities.  The Task Leader will also be responsible for 
assuring that this and any other appropriate procedures are followed by all project 
personnel. 
 
The project staff assigned to the decontamination tasks will be responsible for 
completing their tasks according to this and other appropriate procedures.  All staff will 
be responsible for reporting deviations from the procedure or nonconformance to the 
Task Leader, Project Manager, or Project QA/QC Officer. 
 
Only qualified personnel shall be allowed to perform this procedure.  At a minimum, 
Stantec employees qualified to oversee decontamination will be required to have: 

 
• Read this SOP; 

 
• Read project-specific QAPP; 
 
• Indicated to the Task Leader that all procedures contained in this SOP are 
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understood; 
 
• Completed the OSHA 40-hour training course and 8-hour refresher course, as 

appropriate; and, 
 
• Previously performed decontamination activities generally consistent with those 

described in this SOP. 
 
5.0 TRAINING/QUALIFICATIONS 
 

Stantec employees who do not have previous experience with decontamination will be 
trained on site by a qualified Stantec employee, and will be supervised directly by that 
employee until they have demonstrated an ability to perform the procedures. 

 
6.0 REQUIRED MATERIALS 
 

The following is a typical list of equipment that may be needed to perform 
decontamination: 
 
• Paper towels; 

 
• Aluminum foil; 
 
• Trash bags; 
 
• Non-phosphate detergent (e.g., Alconox™); 
 
• Distilled or deionized water (where available); 
 
• Spray bottles; 
 
• Cleaning brushes; 
 
• 5-gallon buckets, purge tank, trailer, drums and drum labels or waste containers; 
 
• Nitrile gloves, or other specified chemical resistant gloves; 
 
• Work gloves; and, 
 
• Personal protective equipment (hard hat, steel-toed boots, etc.). 
 

7.0 DECONTAMINATION METHODS 
 

Reusable field instrumentation and sampling equipment will be decontaminated prior to 
their first use, and between each well/sampling location in which they are used.  Two 
types of decontamination procedures will be employed, depending on the level of 
visual or otherwise known contamination to which the instrumentation is exposed.  
Pre-use decontamination will follow the first decontamination protocol listed below. 
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Decontamination will be performed on all non-dedicated sampling equipment that may 
contact potentially contaminated soil or water, including water level probes, fiberglass 
tapes, Teflon bailers, and non-dedicated pump hoses.  Clean nitrile gloves (or other 
appropriate material depending upon the chemicals involved) or powder less surgical 
gloves are to be worn during decontamination. 
 
Each piece of sampling equipment will also be decontaminated between each well.  
The decontamination procedure for most equipment will be as follows: 
 
• Disassemble equipment (i.e., bladder pump). 
 
• Wash equipment in AlconoxTM (or equivalent) and water solution using a brush or 

clean cloth to ensure emoval of all contaminants. 
 
• Rinse equipment in fresh tap water.  Re-rinse with de-ionized water or distilled water. 
 
• Dry equipment with paper towel and place in clean place, if appropriate. 

 
The effectiveness of these decontamination procedures will be verified by vigorous 
QA/QC protocols, including blanks, duplicates, and spikes. 

 
Reusable instrumentation/equipment that has signs of visible NAPL or has potentially 
come in contact with NAPL-impacted material will be decontaminated in the following 
manner: 

 
1. The instrumentation/equipment will be thoroughly rinsed with tap water to remove 

sediment and debris, after caked on material has been physically removed. 
 

2. The instrumentation and sampling equipment will be thoroughly washed with a 
mixture comprised of approximately two (2) tablespoons of Alconox™ (or similar low 
phosphate cleaning agent) per 1-gallon of de-ionized water.  A stiff bristle scrub 
brush will be used if necessary to provide thorough cleaning. 

 
3. The instrumentation/equipment will be triple-rinsed with unused distilled or de-ionized 

water where available. 
 

The effectiveness of the above decontamination procedures will be demonstrated 
through the periodic use of equipment blanks.  A more detailed discussion of the 
proposed use of equipment blanks is provided in the FSP 

 
Drill rigs or Geoprobes used on site will be thoroughly decontaminated prior to their arrival 
at the site and prior to initiation of any drilling activities.  The rig and its equipment will be 
thoroughly examined to ensure that there are no significant fuel, hydraulic fluid, 
transmission oil, and/or motor oil leaks that could create a condition not previously in 
existence or exacerbate an existing condition. 
 
Once the rig and its equipment have been thoroughly cleaned and inspected, 
subsequent decontamination efforts will focus only on those pieces of equipment which 
actually come into contact with soils or groundwater.  No petroleum hydrocarbon based 
lubricants will be allowed on the drill stems or associated connections.  Both the initial 
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comprehensive cleaning of the rig and subsequent decontamination procedures will be 
performed using either steam-cleaning equipment or high pressure hot water/detergent 
wash.  In addition, casing centralizers and casing handling equipment, if used, will be 
cleaned prior to use in the construction of monitoring wells. 
 
Decontamination wash solutions and rinsate will be collected and containerized in 5-
gallon buckets, 55-gallon drums, or poly tanks.  The collected rinsate will be disposed of 
appropriately. 
 

8.0 QUALITY CONTROL CHECKS AND ACCEPTANCE CRITERIA 
 

Refer to the Quality Assurance Project Plan for specific quality control checks and 
acceptance criteria. 
 

9.0 DOCUMENTATION 
 

A record will be maintained during the purging procedure that will contain at a 
minimum: 
 
• Project name and number; 

 
• Date, personnel; 

 
• Decontamination procedures; 

 
• Volume of rinsate fluid generated during decontamination; and, 

 
• Disposal method of decontamination water. 
 
The data shall be recorded on a log form or in field logs. 
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1.0 PURPOSE & APPLICABILITY 
 

Accurate and thorough documentation of field work conducted by Stantec is a vitally 
important component of project operations.  Field notes, and the validity of the records 
kept in them, comprise a significant portion of Stantec’s work product.  Field notes 
represent legal records of our services and require a corresponding level of care and 
professionalism regardless of the grade of the field note taker. 
 
Field notebooks should be completed in the field and serve as a primary source of 
information enabling a third-party to easily reconstruct the chronology of field events, 
even if applicable field forms (i.e., chain-of-custody forms) are lost or destroyed. 
 
This Field Notebook Standard Operating Procedure (SOP) has been prepared as 
guidance for collecting and managing field notes, such that these records are collected 
in a consistent manner throughout Stantec. 

 
2.0 DEFINITIONS 
 

COC Chain-of-Custody 
FSP Field Sampling Plan 
HASP Site-Specific Health and Safety Plan 
O&M Operation & Maintenance 
PPE Personal Protective Equipment 
SAP Sampling and Analysis Plan 
SOP Standard Operating Procedure 
QAPP Quality Assurance Project Plan 
WP (Project) Work Plan 

 
3.0 HEALTH AND SAFETY CONSIDERATIONS 
 

Field notes should be used as a medium to describe all activities occurring at a site when 
Stantec is present with or without subcontractors or other contractors on site.  Field notes 
should reflect the following information, at a minimum, concerning site health and safety 
observations: 

 
1. Ambient site conditions (i.e., operating facility versus barren land). 

 
2. Weather. 

 
3. Traffic patterns. 

 
4. Tailgate/Toolbox safety meeting time, place, and reference for notes. 

 
5. HASP location and use. 

 
6. Specific PPE used on site. 

 
7. Sampling activities, types of media sampled, areas and times. 
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8. Contractors, visitors, and client representatives on site. 
 

4.0 QUALITY ASSURANCE PLANNING CONSIDERATIONS 
 

Field notebooks should document the project quality assurance standards, referencing 
one or more of the following: 

 
1. A project-specific FSP, QAPP, or combined SAP. 

 
2. A project WP or detailed proposal. 

 
3. An O&M manual with written procedures. 

 
4. An SOP for the specific tasks or task. 

 
5. Forms or Checklists developed by a project team for a specific task. 
 
The field notebook must not only record the daily quality assurance expectations for 
each task conducted but it should also reference the accepted standards of practice 
for both Stantec personnel and subcontractors in meeting these expectations. 

 
5.0 RESPONSIBILITIES 
 

With regard to field work documentation, the following are the minimum responsibilities 
for each position listed: 
 
Project Manager – Responsible for: 

 
• Ensuring project personnel performing field work understand the project quality 

assurance objectives and scope of work (i.e., SAP, QAPP, or WP and HASP). 
 

• Managing resources (labor, equipment, materials, subcontractors) to be utilized, 
schedule, project number, project-specific field note requirements. 
 

• Explaining expectations for communication with the home office (i.e., check-in 
phone calls, faxing or scanning field notes and forms). 

 
Field Personnel – Responsible for: 

 
• Reading and understanding project scope of work, schedule, and quality assurance 

documents prior to conducting field work. 
 

• Maintaining copies of project documents, including the HASP. 
 

• Diligently making routine entries in the field notebook concerning progress on site 
sampling activities, field conditions, and deviations from the planned scope of work 
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and activities of Stantec, its subcontractors, or other contractors/visitors to the site.  
Any other information relevant to the work being conducted shall also be recorded. 

 
• Regular communication with the Project Manager throughout the day. 

 
Health and Safety Officer – Responsible for: 

 
• Periodic inspection of field notebooks for information relevant to potential site Health 

& Safety concerns, including use of PPE, monitoring instrument calibrations and use, 
and verification of training certificates from on-site personnel. 

 
Project Quality Assurance Officer (if applicable) – Responsible for: 

 
• Periodic inspection of field notebook(s) to ensure applicability of the field notebook 

for the project and the relevance of the notes collected. 
 

• Management of field notebook in the field and project files in the home office 
following field work. 

 
6.0 TRAINING/QUALIFICATIONS 
 

Field personnel are expected to be experienced in the site-specific scope of work being 
performed through study and understanding of the project quality assurance standards 
prior to entering the field.  While prior field experience on projects of similar scope and 
complexity is recommended, personnel maintaining the field notebook must record 
routine observations during field activities, and document non-routine events at the site 
in accordance with the project plans.  Field personnel qualifications include legible 
penmanship, the ability to prepare clear illustrations and/or sketches of site features and 
activities, and the ability to responsibly manage field notebooks during and after field 
work. 

 
7.0 REQUIRED MATERIALS 

 
The following materials are required for proper field work documentation: 

 
1. Field Notebook (e.g., Rite In The Rain, Composition, etc.) with numbered pages or 

Stantec field report forms. 
 

2. Black or blue ink or indelible marking. 
 

3. Wrist watch or clock. 
 

4. Project Quality Assurance documents or forms. 
 

5. Mobile telephone. 
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6. Communication log with pertinent contact information for key project (both Stantec 
and non-Stantec) personnel. 
 

7. Site plan or map of area where work is to be conducted for reference purposes. 
 
8.0 METHODS 
 

The following protocol outlines a methodology to collect and manage field work 
documentation in a consistent manner throughout Stantec. 
 
Multiple notebooks may be used for a project, perhaps concurrently, and the field note 
takers must coordinate with the Project Manager and Project Quality Assurance Officer 
(if applicable) to coordinate sequential numbering of field books. 

 
1. Beginning of Project Day 

 
The following entries should be made at the beginning of each project: 

 
A. Note the project name, address and location, (i.e., off-site versus on-site, operable 

unit name, SWMU, etc.); 
  

B. Note the governing documents including HASP, QAPP, WP, etc., for performing the 
work; and, 
 

C. Note any specific activities planned for the day (e.g., drilling monitoring wells MW-1 
through MW-4, removing a waste oil tank, completing a survey of sensitive habitat, or 
delineating a potential wetland, etc.). 
 

2. Routine Events 
 

The following entries should be made throughout each day, including: 
  

A. Enter time (preferably at 15-minute increments) or starting and ending points (i.e., 
started drilling, completed well, etc.); 
  

B. Enter description of location (well/borehole name, well being sampled, developed, 
tank being removed, area being cleared); 
 

C. Enter description of equipment and materials in use and subcontractors working or 
on standby; 
 

D. Note any specific activities to be completed for the day, and reference 
accompanying forms or attachments that need to be appended to the field note 
book in the order of occurrence.  These might include: 

 
 RMS-2 forms 
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 Tailgate meeting form; 
 Subsurface clearance checklists; 
 Equipment calibration; 
 Borehole logs/well completion forms; 
 Groundwater monitoring forms; 
 Purge and sampling record; 
 Chain-of-custody; 
 Subcontractor (drillers/concrete cutters) daily reports; 
 Equipment records; and, 
 Supplies purchased (to be reported on expense report). 
  
Or, for a construction/removal project: 
 
 Air monitoring forms; 
 Soil or rock tags; 
 Bill-of-lading/waste manifests; and, 
 Photographic log. 

 
E. Note any variances to the project plan, project quality, or project delays; 
 
F. Entries are to be made in ink and incorrect entries are to be changed only through 

strike-out, and then initialed by the note taker.  Do not “scribble” or color over notes; 
  

G. Notes must be factual, relevant and professional.  No opinions or conjectures are 
appropriate.  Observations and interpretations must be clearly distinguished within 
the context of the entry.  Slang and editorial comments are inappropriate for field 
notebooks; 

 
H. If photographs are taken, a photograph log should be maintained detailing the time 

the photo was taken, the name of the photographer, the direction of view in the 
photo, the content of the photo and any significant points to observe in photo; and, 

 
I. Initial each page and sign and date the field notebook on the last page for each 

day. 
 

3. Non-Routine/Significant Events 
 

A. Enter time (exact military time); 
 
B. Record full yet concise description of any non-routine occurrence, such as an 

incident (i.e., spill, fire, motor vehicle accident) or other events (e.g., EPA inspection) 
beyond the scope of the scheduled work; and, 

 
C. As applicable, multiple photographs should be taken to document the variance or 

incident. 
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9.0 QUALITY CONTROL CHECKS AND ACCEPTANCE CRITERIA 
 

Quality Control Checks are required at the following points during the field notebook 
documentation process: 

 
1. Prior to entering the field, the Project Manager should ensure that field personnel 

have read the project quality assurance documents and that these are available for 
reference in the field; 

 
2. At the end of each field day, personnel are responsible to forward copies of field 

notebook pages and supporting documentation to the Project Manager or 
designee; 
 

3. At the completion of the phase of work and/or the end of the project, field 
notebooks must be assembled in the home office project file; 
 

4. Working copies of field notebooks should be used within the home office rather than 
the original notebooks; and, 
 

5. Use referenced Stantec forms, as attachments, described in Article 10.0, 
Documentation. 

 
10.0 DOCUMENTATION 
 

The following information (referenced in the field notebook), drawings and/or forms, as 
applicable, should be provided via facsimile or scan to the Project Manager daily (at a 
minimum) unless otherwise specified by the Project Manager: 

 
• Photographs (i.e., color thumbnail digital photos). 

 
• Equipment records. 

 
• Revised maps and survey notes: 

 
o Corrections to existing site features (add new features; remove obsolete 

features), as applicable. 
o Placement of new wells/borings (with measured distances). 
o Preliminary groundwater elevation contour map based on new data. 
 

• Subsurface clearance checklist from HASP. 
 

• HASP acknowledgement form, updated as needed. 
 

• RMS-2 forms 
 

• Chain-of-custody record. 
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• Variance/delay form (ESPA-302). 
 

• Waste management form (ESPA-303). 
 

• Borehole logs and well completion diagrams (ESPA-304-20/40). 
 

• Purging, monitoring, sampling, and development records (ESPA-305 and ESPA-306). 
 

The following documentation list is provided for use with this field note documentation 
SOP: 

 
• Field Report (ESPA-301). 

 
• Variance/Time Delay Form (ESPA-302). 

 
• Waste Management Form (ESPA-303). 

 
• Borehole log and well construction detail template (ESPA-304-20/40). 

 
• Field Note Checklist (ESPA-601). 

 
• Field Supplies Checklist (ESPA-602). 
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