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Section 1.0 Project Description 
 
This Quality Assurance Project Plan (QAPP) presents the organization, objectives, 
planned activities, and specific Quality Assurance/Quality Control (QA/QC) procedures 
associated with the Interim Measures (IM) for the Lake Shore Foundry, Inc. (LSF) in 
Waukegan, Illinois in response to the Agreed Consent Order, effective November 17, 
2006. Specific protocols for sampling, sample handling and storage, chain-of-custody, 
and laboratory and field analyses will be described. All QA/QC procedures will be 
structured in accordance with applicable technical standards, U.S. EPA’s requirements, 
regulations, guidance, and technical standards. This QAPP has been prepared in 
accordance with the U.S. EPA Region 5 QAPP policy as presented in U.S. EPA RCRA 
QAPP Instructions, dated April 1998. 
 
1.1 Introduction and Overall Project Objectives 
 
This QAPP has been prepared on behalf of LSF by Deigan & Associates, LLC. This 
QAPP and a Health and Safety Plan (HASP) have been appended to the Interim Measures 
Work Plan (IMWP), dated 16 January 2007 and revised 27 April 2007. A Field Sampling 
Plan (FSP) has been directly incorporated into the QAPP, and is primarily presented in 
Section 4. 
 
The purposes of the Agreed Order for the LSF facility are to ensure that the risks from 
the previous releases of hazardous wastes at or near the Facility are known and 
understood, and to mitigate any potential threats to human health or the environment. The 
objective of this environmental investigation is to obtain the environmental data needed 
to determine the nature and extent of hazardous levels of lead contamination at the 
Facility. This information will be used to perform interim measures on the facility.  
 
The Decision Statement for this investigation is as follows: What is the nature, risk and 
extent of select total lead and TCLP lead in onsite soil that presents unacceptable risks, 
which would therefore warrant remedial action? 
 
1.2 Site/Facility Description  
 
The Site is at 653 Market Street in Waukegan, Lake County, Illinois. The dimensions of 
the property are approximately 270 feet north-south and 135 feet east-west. The 0.77 acre 
LSF property contains a single corrugated metal building. The Facility is located on the 
western shoreline of Lake Michigan. The Elgin, Joliet, and Eastern railroad borders the 
facility on the west and north sides. Lake Michigan borders the facility on the east side. A 
City ROW is south of the facility. The ground surface is relatively flat with fill soil 
covering much of the ground throughout the facility property. Figure 1 shows the 
location of this property imposed on a 2002 aerial photo. 
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The LSF property and adjoining properties have a 100+ year history of heavy industrial 
uses, including Moen, US Steel, Fansteel/VR Wesson, Waukegan Paint & Lacquer, 
Diamond Scrap Yard and numerous other factories and warehouses. 
 
The foundry was established in 1900 and produces prototype, short run and high 
production non-ferrous alloys. Previous sampling was conducted by the United States 
Environmental Protection Agency (USEPA) in February 2003 and in September 2004 
[Booz Allen Hamilton (BAH), Trip Report for Soil Sampling Activities, Lake Shore 
Foundry, 24 November 2004]. In  February 2003, the USEPA and the Illinois 
Environmental Protection Agency (IEPA)  conducted a Compliance Sampling Inspection 
to determine if any site contamination had occurred which would indicate the release of 
lead that would render soils or other residues and characteristic hazardous waste under 
40CFR 261.24. During the CSI, six samples were collected from areas outside the facility 
building/structure from the ground surface. Samples were analyzed for Toxicity 
Characteristic Leaching Procedure (TCLP) metals. TCLP lead concentrations up to 440 
mg/L were detected, exceeding the regulatory limit set forth in 40 CFR 261.24 of 5 mg/L.  
On September 21, 2004, USEPA, IEPA, and USEPA’s contractors performed sampling 
on LSF property to determine whether the soil was a characteristic hazardous waste based 
on TCLP metals. The results from ten of the twelve soil samples collected from depths of 
3 inches to 2 feet below ground surface (bgs) were above the regulatory limit for lead (5 
mg/L), ranging from 1.23 mg/L to 43.2 mg/L (BAH, 2004). This sampling and analysis, 
however, was not sufficient to design a removal plan or adequately quantify the vertical 
or horizontal extent of soils having elevated TCLP and total lead levels. 
 
1.3 Project Objectives and Intended Data Usages 
 
For this project, it will be necessary to gather sufficient information to evaluate the nature 
and extent of releases of lead contamination in soil to conduct interim measures to 
remediate this threat.   
 
Overall objectives of the data collection will be as follows: 
 

- Test surface and subsurface soil on the facility to determine the extent lead-
contaminated soil above the TCLP regulatory limit of 5 mg/L set forth in 40 CFR 
261.24; 

 
- Evaluate the levels of total lead measured in surface and subsurface soil by 

comparing the average surface (0 – 6 inch) soil lead concentration and subsurface 
soil (> 6 inches to the water table) lead concentration to the USEPA Region 9 
preliminary remediation goal of 800 mg/kg for a commercial/industrial exposure 
scenario; and 

 
 

- Develop an appropriate interim measures removal or treatment plan for the 
facility to address characteristically hazardous sources of lead contamination. 
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1.4 Project Target Parameters 
 
LSF currently manufactures brass, bronze and aluminum sand & permanent mold 
castings.  The facility previously manufactured red brass and tin bronze, products which 
contained lead.   Previous investigations by USEPA in September 2004 also tested for 
TCLP arsenic, barium, cadmium, chromium, selenium, and silver.  TCLP lead exceeded 
regulatory limits while the other metals were either not detected or did not exceed 
regulatory limits.   In addition, Interim Measures addressing lead contamination will 
result in the removal of other residual contaminants that may be present. Thus, the list of 
target parameters for this project is limited to analysis of total and TCLP lead. 
 
1.5 Sampling Locations 
 
Figure 2 in the IMWP shows the intended soil sampling locations, which is fully 
incorporated into this QAPP through reference. It is possible, however, that depending on 
the nature of encountered field conditions, sampling locations may be changed. The 
person who shall be responsible for making such decisions will be the Site Field Manager 
whose responsibilities are described in Section 2 of this QAPP.  
 
The rationale for the selected sampling locations (and depths) is fully described in 
Section 2 of the Interim Measures Work Plan (IMWP).  
 
1.6 Project Schedule  
 
In accordance with the schedule set forth in the Agreed Consent Order, Effective 
November 17, 2006, interim measures work is to be completed no later than 120 days 
after USEPA’s approval of a work plan for soil removal.  A report of the removal and 
associated analysis shall be submitted to U.S. EPA no later than 45 days after completion 
of the removal. 
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Section 2.0 Project Organization and Responsibility 
 
Figure 2 presents the organizational structure for the LSF Interim Measures 
Investigation.  All lines of communication, management activities, and technical 
direction within this project team will follow this organization arrangement.  Any 
directions or communication from the USEPA will be given to LSF.  Lake Shore 
Foundry will subsequently communicate directions to Deigan & Associates, LLC project 
manager.  The USEPA project manager will be notified of all proposed changes in 
personnel. 
 
Responsibilities of key project personnel are outlined below. 
 
USEPA Project Manager 

- Direct, review, and approve QAPP and Interim Measures Work Plan (IMWP) 
- Provide technical consultation services to Lake Shore Foundry and the Deigan & 

Associates, LLC Project Manager. 
- Review progress reports detailing work accomplished. 
- Review final reports. 

 
USEPA Quality Assurance Reviewer 

- Review and approve the QAPP. 
- Assist in review of the IMWP. 

 
Deigan & Associates, LLC Project Manager 

- Responsible for planning, coordinating, monitoring, and evaluating all project 
field activities. 

- Before sampling, meet with 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. 

- Resolve all technical problems. 
- Meet with team members to discuss and review analytical results prior to 

completion of reports. 
- Responsible for environmental reports and documents. 

 
Deigan & Associates, LLC Quality Assurance Manager 

- Oversee assessment activities to ensure that sampling methodology, sample 
preservation methods, and COC procedures are being followed. 

- Assist in any QA issues with field or laboratory questions, as needed. 
- Coordinate data validation requests through USEPA. 
- Maintain a record of all samples submitted to the laboratory, the analyses being 

performed on each sample, the final analytical results, and data validation reports. 
 
Deigan & Associates, LLC Data Manager 
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- Maintain a record of all samples collected and the sample identification 
information on each sample. 

- Manage data acquired from field assessments and laboratory analyses. 
- Assemble data into computer format. 

 
Deigan & Associates, LLC Field Team Leader 

- Complete on-site Health and Safety Plan (HASP). 
- Responsible for oversight of all field activities and ensure that all procedures for 

the field activities related to the QAPP are executed and documented properly. 
- Submit all data generated during field assessment to the data manager. 

 
Deigan & Associates, LLC Field Technical Staff & Subcontractors 

- Before sampling, meet with Deigan & Associates, LLC 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. 

- Be responsible for collection of equipment needed for property assessment work, 
which would include personal protective equipment (PPE), sampling equipment, 
sample containers and coolers, water level meters, monitoring devices, and any 
other equipment deemed necessary.   

- Oversee drilling and soil boring work to ensure that proper procedures are 
following during soil sample collection from borings. 

- Monitor hazardous conditions while conducting field operations. 
- Submit all COC records and field paperwork to the field team leader. 

 
Severn Trent Laboratories (STL) Project Manager 

- Responsible for all samples submitted to STL, including those released to other 
STL locations. 

- Responsible for summarizing quality assurance/quality control (QA/QC) 
requirements for the project. 

- Maintain laboratory schedule and ensure that technical requirements are 
understood by laboratory personnel. 

- Provide technical guidance to Deigan & Associates, LLC project manager. 
- Ensure accuracy of the laboratory data. 

 
STL QA Manager 

- Responsible for evaluating adherence to policies and ensuring that systems are in 
plan to provide QA/QC as defined in the QAPP. 

- Initiate and oversee audits of corrective action procedure. 
- Perform data reviews. 
- Maintain documentation of training. 

 
Ms. Jill Groboski will serve as the USEPA Project Manager and QAPP reviewer.   
Mr. Gary Deigan will serve as the Deigan & Associates, LLC project manager.  Ms. 
Terry Bosko will serve as the Deigan & Associates, LLC QA manager and data manager.  
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Mr. Kerry VanAllen will serve as the Deigan & Associates, LLC field team leader. 
Resumes for key personnel are included in Appendix A. 
 
All Deigan & Associates, LLC site personnel will be trained as mandated by the 
Occupational Safety and Health Administration (OSHA) Act regulations (29 Code of 
Federal Regulations [CFR] 1910.120).  Additionally, all site personnel will be properly 
trained in procedures for collecting, labeling, packaging, and shipping of liquid and solid 
environmental samples.   The Deigan & Associates, LLC project manager will maintain 
personnel training records. 
 
Severn Trent Laboratory (STL) of University Park, Illinois will be used for laboratory 
analysis.  STL is an IEPA-accredited laboratory. Mr. Richard Wright will serve as the 
STL project manager.  He will be ultimately responsible for ensuring the quality of the 
laboratory data. The STL QA manager will be Terese Preston.  
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 Section 3.0 Quality Assurance Objectives for Measurement Data 
 
The overall QA objective for the interim measures is to develop and implement 
procedures for field sampling, COC, laboratory analysis, and reporting using U.S. EPA 
and IEPA protocols.  Specific procedures for sampling, COC, laboratory instrument 
calibration, laboratory analysis, reporting of data, internal quality controls, audits, 
preventative maintenance of field equipment, and corrective actions are described in 
other sections of this QAPP. 
 
Data quality objectives (DQOs) for measurements during this project will be addressed in 
terms of precision, accuracy, representativeness, completeness, and comparability 
(PARCC).  The numerical PARCC parameters will be determined from the project DQOs 
to ensure that they are met.  The DQOs and resulting PARCC parameters will require that 
the sampling be performed using standard methods, with properly operated and calibrated 
equipment, and conducted by trained personnel.   
 
3.1 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. 
 
3.1.1 Field Precision Objectives 
 
Field precision will be assessed through the collection and analysis of duplicate samples.  
Water matrix samples can be readily duplicated due to their homogeneous nature; 
conversely, the duplication of soil samples is much more difficult due to their 
nonhomogenous nature.  Due to this difficulty, soil duplicate recovery should be ± 35 
percent of the original sample.  A summary of duplicates samples to be collected in 
presented in Table 1, along with the other quality control samples.  One duplicate sample 
will be collected for every 10 analytical samples for soil.  At least one duplicate soil 
sample will be collected for each round of sampling performed. 
 
3.1.2 Laboratory Precision Objectives 
 
The precision of laboratory analyses will also be based on collection and analysis of 
duplicate samples.  Precision is reported as RPD or RSD.  Duplicate samples will be 
analyzed at a rate of 1 per 10 samples or in accordance with laboratory Standard 
Operating Procedures (SOPs). 
 
3.2 Accuracy 
 
Accuracy is the extent of agreement between a measured value and the accepted, or true, 
value of the parameter being measured. 
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3.2.1 Field Accuracy Objectives 
 
Sampling accuracy is assessed by evaluating the results of trip and field blank samples 
for contamination.  Field and/or trip blanks are prepared for analysis of organic 
compounds.  Trip blanks are required only when VOCs will be analyzed. Trip blanks are 
submitted at the rate of one trip blank per shipping container containing field samples for 
laboratory VOC analysis. No field or trip blanks are collected for metals analysis.  
 
3.2.2 Laboratory Accuracy Objectives 
 
For inorganics analyses, reference standard samples, laboratory control samples, and 
percent recoveries are utilized for laboratory accuracy determination.  The laboratory QA 
objectives are controls are summarized in Table 1 and presented in the STL laboratory 
QAPP provided in Appendix B. For organics, the analyses of MS/MSD samples are also 
utilized to determine laboratory accuracy. 
 
3.3 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 such manners that the data generated accurately and precisely reflect the 
conditions at the site. 
 
3.3.1 Measures to Ensure 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 will be accomplished by ensuring that this QAPP, 
IMWP, and standard procedures are followed.  The QA goal will be to have all samples 
and measurements representative of the media sampled.  Soil intervals will be 
homogenized for all analyses except VOCs to help ensure that representative soil samples 
are collected.  
 
9.2.2 Measures to Ensure Representativeness of Laboratory Data 
 
Representativeness of laboratory data cannot be quantified.  However, adherence to the 
prescribed analytical methods and procedures, including holding times, blanks, and 
duplicates, will ensure that the laboratory data is representative. 
 
3.4 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 
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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. 
 
3.4.1 Field Completeness Objective 
 
The field sampling team will take measures to have data generated in the field be valid 
data.  However, some samples may be lost or broken during handling and transit.  
Therefore, field completeness goals for this project will be to have 90 percent of all 
samples to be valid data. 
 
3.4.2 Laboratory Completeness Objectives 
 
Laboratory completeness will be a measure of the quantity of valid data measurements 
and analyses obtained from all the measurements and analyses completed for this project.  
The laboratory completeness goal is for 90 percent of the samples analyzed to be valid 
data. 
 
3.5 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. 
 
9.2.2 Measures to Ensure Comparability of Field Data 
 
Ensuring that this QAPP and the IMWP are adhered to and that all samples are properly 
handled and analyzed will satisfy the comparability of field data.  Additionally, efforts 
will be made to have sampling completed in a consistent manner by the same sampling 
team. 
 
3.5.2 Measures to Ensure Comparability of Laboratory Data 
 
Analytical data are comparable when the data are collected and preserved in the same 
manner followed by 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 help ensure that the data will produce 
comparable results.  Table 2 summarizes the laboratory reporting limits. 
 
The purpose of the QAPP is to produce reliable data that will be generated through out 
the Interim Measures on the LSF facility. This will be accomplished by: 
 

• Ensuring the validity and integrity of the data; 
• Providing ongoing control of data quality; 
• Evaluating data quality; and 
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• Providing usable quantitative data for analysis interpretation and decision-
making.  

 
3.6 Decision Rules 
 
A Decision Rule is a statement which allows for a course of action or non-action to be 
taken, based on assumptions made to draw out and test its logical or empirical 
consequences. All available information will be used to determine the nature and extent 
of lead contamination on the LSF facility.  To aid in determining areas to remediated as 
part of Interim Measures, LSF will ask the following questions: 
 

• What is the extent of TCLP lead in soil above the regulatory threshold of 5 mg/L? 
• What is the extent of lead in soil above the USEPA Region 9 preliminary 

remediation goal of 800 mg/kg for a commercial/industrial exposure scenario?  
• What areas on the facility require active remediation? 
• Can remaining contaminants be managed by excluding exposure pathways 

through engineered barriers and environmental land use controls (ELUCs)? 
 
Samples of surface and subsurface soil will be collected for analysis as described in the 
IMWP in order to assess the level of contamination.  A site map showing the assessment 
boundaries is provided in Figure 2 in the IMWP.    Detailed information on the sample 
locations and sample depths are provided in the IMWP. 
 
The decision rules for the LSF facility can be stated as follows. 
 

• Where TCLP lead levels exceed the regulatory threshold for characteristically 
hazardous sources of lead contamination, an appropriate interim measures 
removal or treatment plan will be prepared for the facility.  

 
• Where total lead levels exceed the USEPA Region 9 preliminary remediation goal 

of 800 mg/kg for a commercial/industrial exposure scenario, then LSF may opt to 
resample the specific locations associated with elevated contaminant levels.  If 
any of the resample results confirm the original data, LSF will consider the two 
options listed below.  If all the resample results are below USEPA Region 9 PRG, 
no further remedial action will be pursued at the property; 

 
• If soil lead levels exceed the USEPA Region 9 PRG, LSF may pursue 

development of a site-specific lead cleanup level using USEPA’s Adult Lead 
Model, or pursue an exposure route exclusion through the use of engineered 
barriers or ELUCs; or   

 
 

• If an exposure route cannot be eliminated through exposure route exclusion or 
ELUCs, then LSF may develop an Interim Measures to address total lead 
contamination. 
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Section 4.0 Sampling Procedures 
 
The following sections detail the procedures that will be followed during the IM at the 
LSF facility.   This section presents the FSP for the facility. 
 
4.1  Sample Network Design and Rationale 
 
Sample locations, analytical parameters, and frequency of sampling are discussed in the 
IMWP. Figure 2 in the IMWP shows the intended soil sampling locations, which is fully 
incorporated into this QAPP through reference. It is possible, however, that depending on 
the nature of encountered field conditions, sampling locations may be changed. The 
person who shall be responsible for making such decisions will be the Site Field Manager 
whose responsibilities are described in Section 2 of this QAPP.  
 
4.2 Sampling Procedures 
  
The field sampling procedures are discussed in the IMWP and the field sampling SOPs 
are presented in Appendix D. A site-wide grid pattern of twenty surface and subsurface 
borings for soil (see Figure 2 in the IMWP) will be established using a base grid and a 
supplemental grid. Discrete soil samples will be collected at each boring in the 0- to 6-
inch interval and at every two feet in depth, beginning at 6 inches below ground surface 
(bgs) and continuing to the above the interface of the groundwater/vadose zone. 
Groundwater on lakefront parcels near the facility has been encountered as shallow as 4 
feet below ground surface (bgs), with most encountered at approximately 11 to 14 ft bgs. 
No soil samples will be obtained at or below the water table. Up to 8 samples will be 
collected from each boring. Geoprobe direct push sampling techniques will be utilized 
using a Bob-cat or truck mounted rig. 
 
The twenty surface (0-6” bgs) samples will be analyzed for total lead. TCLP lead analysis 
will be performed on surface soil samples if total lead concentrations exceed 100 mg/kg. 
All subsurface samples (> 6” bgs) will be analyzed for TCLP lead. Field QA/QC 
requirements for each environmental medium is shown in Table 2.  The laboratory SOPs 
for these analytical parameters are presented in Appendix C. All sample container 
preservation and volume requirements are outlined in Section 7 and summarized in Table 
3.  
 
4.3 Sample Handling and Analysis 
 
All soil samples will be shipped to STL for laboratory analysis.  Laboratory test 
parameters for the sampling program will include analysis for the following parameters: 
 

• Total lead; 
• Toxicity characteristic leaching procedure (TCLP) lead; and 
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• pH 
 
Total lead will be analyzed using SW846-Method 6010; TCLP lead will be analyzed 
using SW-846 Methods 1310/6010. Quality assurance/quality control (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 2.   
 

4.4 Decontamination Procedures 
 
All sampling equipment will be decontaminated before being used to collect a sample.  
The decontamination protocol for sampling equipment is presented in Table 4.  
Whenever possible, disposable sampling supplies will be used (e.g., plastic scoops, 
aluminum trays, disposable bailers) to minimize the quantity of decontamination fluids.  
The management of water generated during decontamination will be in accordance with 
the requirements outlined in Section 4.5.  All decontamination wastewater will be 
containerized.  
 
4.5 Management of Investigation Derived Wastes 
 
For purposes of this IM, investigative-derived wastes (IDW) are defined as any by-
product of the field activities that is suspected or known to be contaminated with any 
hazardous substances.  The performance of field activities may produce waste products 
such as decontamination wastewater and expendable personnel protective equipment.  In 
order to collect the decontamination wastewater, DOT-approved containers will be set up 
in a central area where sampling teams can empty 5-gallon buckets from decontamination 
procedures performed during sampling activities. 
 
Each type of waste will be segregated during the field activity and containerized 
separately.  All storage containers will be labeled appropriately.  Deigan and Associates, 
LL will refer to the U.S. EPA’s Management of Investigation-Derived Wastes During 
Site Inspections (U.S. EPA, 1991) for guidance on off-site disposal policy, if this action is 
deemed necessary. 
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Section 5.0 Custody Procedures 
 
Proper sample handling and custody procedures are important to ensuring the quality and 
validity of data obtained through field and laboratory analyses.    Custody procedures will 
be used to document the authenticity of data collected during the LSF Interim Measures.  
The data requiring custody procedures includes field samples and data files that can 
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 a 
manner that it cannot be tampered with after having been in possession, or in a secure 
area restricted to authorize personnel. 
 
Sample handling procedures include field documentation, chain of custody 
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. 

5.1 Field Custody Procedures 
5.1.1 Field Books 
 
Detailed records of the field activities will be maintained in field books dedicated to the 
LSF facility site.  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. 
 
5.1.2 Field Identification System 
 
Each sample collected during the Interim Measures will be given a unique identification 
code.  Each unique sample identification will consist of the following: 
 

• Project identification code.  A three letter designation identifying the property 
from which the sample was collected.  Examples of this include the following: 

 
LII—Lake Shore Foundry facility, Interim Measures Investigation Sample 
LIC—Lake Shore Foundry facility, Interim Measures Confirmation Sample 
 

• Sample matrix code.  Each sample will be further identified by a code 
corresponding to the sample matrix: 
SS – surface soil sample 
SB – subsurface soil sample 
FD – field duplicate sample. 
EB – excavation bottom sample. 
EW–excavation sidewall sample. 
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Location Code & Sample Depth Interval or Compass Location. Each sample 
will be identified by a location code and depth interval as follows (note that 
surface soil samples will be numbered consecutively and not given an additional 
location identifier).  Sidewall confirmation samples will be given a compass 
direction code (N, S, E, W).  In addition, the depth interval (expressed in feet 
below ground surface) for subsurface soil samples will be recorded for below 
ground surface soil samples. 
 

• Example. LII-SB-GP-02 (5.5 ft.) – This example illustrates a subsurface soil 
sample collected from the LSF facility interim measures investigation at 
Geoprobe location 02 at a depth of 5 ½ feet below ground surface. 

 
Sample bottle labels will be placed on the sample bottles by STL prior to their shipment 
to the site. Sample labels will then be scribed in the field prior to their being filled. The 
sample collector will place the following information on the sample bottle label: 
 

• Sample identification 
• Date and time of sample collection 
• Samplers initials 
• Required analyses (if not pre- labeled by the laboratory) 
• Type of preservative (if not pre-labeled by the laboratory). 

 
5.1.3 Field Sample Handling 
 
The possession and handling of samples will be documented in the time of collection to 
delivery to the laboratory.  Field personnel are responsible for ensuring that chain-of –
custody procedures are followed.  Field personnel will maintain custody of all samples 
until they are relinquished to another custodian, a laboratory worker, or to the freight 
shipper.  The chain of custody standard operating procedure is located in Appendix D. 
 
All samples 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. 
 
5.1.4 Field Sample Packaging and Shipping 
 
Samples will be packaged and transported in a manner that maintains the integrity of the 
sample and permits the analysis to be performed within the prescribed holding time.  
Prior to shipment each sample container will be inspected for label with the proper 
sample identification code. 
 
Samples will be either hand-delivered or shipped via overnight (FED EX) courier to the 
STL University Park Illinois laboratory.  The laboratory will be contacted in advance to 
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expect shipment so that holding times of the samples will be conserved.  The chain of 
custody forms will be sealed in a plastic bag and transported inside the sample cooler.  In 
addition, any shipping receipts will be incorporated into the chain of custody 
documentation.  Samples will be packed in the cooler using bubble wrap packing 
materials, or other similar protective shipping supplies.  Any samples suspected of being 
highly contaminated will additionally be sealed in a re-sealable bag.  The cooler will be 
taped closed using custody seals provided by STL to prevent tampering during transport.  
Upon relinquishing the sample cooler to STL, field personnel will sign custody of the 
samples over to the laboratory by signing and dating the bottom of the COC form.  One 
copy of the COC documentation will be retained by the field manager and a second copy 
will be retained by the laboratory.  The integrity of the custody seals shall be noted by 
STL on the COC form upon arrival. 
 
5.1.5  Field Documentation 
 
Field COC procedures will ensure the proper documentation of each sample from 
collection in the field until delivery at the laboratory.  Custody of samples shall be 
maintained and documented at all times.  This documentation for each sample will 
include the following information: 
 

• COC form. 
• Sample label with sample identification code. 
• Shipping documents. 

 
This field documentation will allow for proper identification and verification of all 
samples on arrival at STL Labs. 
 
5.2 Laboratory Chain of Custody 
 
STL will perform laboratory custody procedures for sample receiving and logging, 
sample storage, tracking during sample preparation and analysis, and storage of data in 
accordance with their standard operating procedures.  The STL project manager will be 
responsible for ensuring that laboratory custody protocol is maintained.  The laboratories 
standard operating procedure for sample custody is presented in Section 5.7 of the 
laboratory QA manual. The laboratory QA manual is presented on a CD-ROM in 
Appendix B.  
 
5.3  Final Evidence Files Custody Procedure 
 
Deigan & Associates, LLC will be responsible for the custody of the evidence files and 
maintain and update the contents of the files during the project.  The evidence files will 
include all records relevant to sampling and analysis activities such as boring logs, Field 
logs, photographs, subcontractor reports, laboratory data deliverables, COC forms, and 
data reviews.  Deigan & Associates, LLC will turn over these files to LSF.  Lake Shore 
Foundry shall preserve during the pendency of the Agreed Order and for a minimum of 
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six (6) years after its termination, all data, records, and documents in its possession or in 
the possession of its divisions, officers, employees, agents, contractors, successors, and 
assigns which relate in any way to this Order or to hazardous waste management and/or 
disposal at the Facility. After six (6) years, Lake Shore Foundry shall make such records 
available to USEPA for inspection or shall provide copies of any such records to USEPA. 
Lake Shore Foundry shall notify USEPA, in writing, at least thirty (30) days prior to the 
destruction of any such records, and shall provide USEPA with the opportunity to take 
possession of any such records. 
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Section 6.0 Calibration Procedures and Frequency 
 
The calibration procedures to be employed for both the field and laboratory instruments 
used during the LSF Interim Measures are referenced in this section.  Measuring and test 
equipment used in the field and laboratory will be subjected to a formal calibration 
program. The program will require equipment of the 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 were externally by agencies or manufacturers. The 
responsibility for the calibration of lab equipment rests with STL. The responsibility for 
calibration of field equipment rests with Deigan & Associates, LLC and its suppliers and 
vendors. Documented and approved procedures will be used for calibrating measuring 
and testing equipment. Widely accepted procedures, such as those published by USEPA 
and ASTM, or procedures provided by manufacturer’s equipment manuals will be 
adopted. 
 
Calibrated equipment will be uniquely identified by the manufacturer’s serial number, a 
unique equipment identification number, or other means.  This identification, along with 
a label indicating when the next calibration is due will be attached to the equipment. If 
this is not possible, the records traceable to the equipment will be readily available for 
reference.  It will be the responsibility of all equipment operators to check the calibration 
status from the due date labels or records prior to using the equipment. 
 
Measuring and testing equipment will be calibrated at prescribed intervals and as part of 
operational use.  Frequency will be based in the type of equipment, its inherent stability, 
manufacturer’s recommendations, values given in national standards, intended use, and 
experience.  Equipment will be calibrated whenever possible using reference standards 
having known relationships to 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 Deigan 
& Associates, LLC 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 for subcontractor field equipment and Deigan & Associates, 
LLC equipment used only for this specific project will be kept in the project files.  STL 
will maintain laboratory calibration records. 
 
6.1 Field Instrument Calibration 
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Instruments used to gather, generate, or measure field data will be calibrated in sufficient 
frequency and in such a manner that accuracy and reproducibility of results are consistent 
with the manufacturer’s recommendations.  Field measurement instruments may include 
pH meters, PID, and particulate meters.  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 D. 
 
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 the field measurement equipment in accordance with the 
appropriate standard procedures and manufacturers specifications.  Deigan & Associates, 
LLC field staff will examine field measurement equipment used during field sampling to 
verify that they are in proper operating condition.  The field team leader will periodically 
audit the calibration and field performance of the field equipment to ensure that the 
system of field calibration meet the manufacturer’s specifications. 
 
6.2 Laboratory Instrument Calibration 
  
Proper calibration of laboratory equipment is a key element in the quality of the analysis 
done by the laboratory.  Each type of instrumentation and each USEPA approved method 
have specific requirements for the calibration procedures, depending on the analytes of 
interest in the sample matrix. The calibration procedures and frequencies of the 
equipment used to perform the analyses will be in accordance with requirements 
established by the USEPA.  The laboratory QA Manager will be responsible for ensuring 
that the laboratory instrumentation is maintained in accordance with specifications.  
Individual laboratory standard operating procedures will be followed for corrective 
actions and preventative maintenance frequencies.  Laboratory quality control, calibration 
procedures, and corrective action procedures are discussed in Section 5 of the STL QA 
Manual provided in Appendix B. Instruments and preventative maintenance is discussed 
in Section 5.4 of the STL quality assurance manual provided in Appendix B.
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                                                                              Section 7.0 Analytical Procedures 
 
Soil samples collected during field sampling activities for the LSF Interim Measures 
investigation will be analyzed by the STL of University Park, IL. STL has been 
accredited by the IEPA for Drinking Water, Wastewater and Hazardous Waste Analyses 
(Accreditation located in Appendix C).  In order 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 STL SOPs presented in Appendix B. 
STL will coordinate all analytical services for these LSF Interim Measures. The specific 
analytical method and reporting limits for each parameter are presented in Table 2.  
Preparatory methods for analytical parameters are discussed in the laboratory SOPs 
included in Appendix B.  
 
Proper sample containers, preservation, holding times, and volumes for each analytical 
parameter are outlined in Table 3.  STL will provide all sample containers and 
preservatives for this project.  All sample containers supplied by STL will have been 
cleaned according to USEPA standards, according to the procedures specified in U.S. 
EPA’s Specifications and Guidance for Obtaining Contaminant-Free Sample Containers 
(U.S. EPA, 1992) or the most current revision.  It will be ensured that the bottles used for 
the sampling activity do not contain target organic contaminants exceeding the level 
specified in the above-mentioned document. Quality control documentation will be 
supplied with the sample containers and preservatives in order to verify their purity, so 
that containers and preservatives can be traced back to their certificate of analysis from 
their lot number.  The QC documentation and certificate of analysis shall be maintained 
on file with STL.  Additionally, laboratory-grade deionized water for rinsing field 
equipment and instruments will be provided. 
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Section 8.0 Internal Quality Control Checks 
 
8.1 Field Quality Control Requirements 
 
Where applicable, quality control checks will be strictly followed during the assessment 
through the use of replicate measurements, equipment calibration checks, and data 
verification by field personnel.  Field sampling precision and data quality will be 
evaluated through the use of sample duplicates, equipment blanks, and trip blanks.  
Sample duplicates will provide decision information regarding homogeneity, handling, 
transportation, storage and analysis.  If there is any discrepancy in the sample data the 
Deigan & Associates, LLC Project Manager will be notified and, if deemed necessary, 
resampling of the questionable point will be scheduled.  Requirements for field QA/QC 
samples are listed in Table 2. QA/QC sample quantities are also identified in the site-
specific sampling plans. Collection of the samples will be in accordance with the 
applicable SOPs in Appendix D. 
 
8.2 Laboratory Quality Control Requirements 
 
The laboratory identified in Section 7 of this QAPP has a QC program in place to ensure 
the reliability and validity of the analysis performed at the laboratory. The laboratory QA 
manager will be responsible for ensuring that the laboratory’s data precision and accuracy 
are maintained in accordance with specifications.  Internal laboratory duplicates and 
calibration checks are performed on one of every 10 samples submitted for analysis. 
Other internal laboratory quality assurance/quality control is performed according to 
laboratory SOPs provided in Appendix B.   Precision and accuracy laboratory controls 
by parameter and matrix for STL are presented in Table 5.  
 
All data obtained will be properly recorded. The data package will include a full 
deliverable package capable of allowing the recipient to reconstruct QC information and 
compare it to QC criteria. Any samples analyzed in nonconformance with the QC criteria 
will be reanalyzed by the laboratory, if sufficient volume is available. It is expected that 
sufficient volumes/weights of samples will be collected to allow for reanalysis when 
necessary. 
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Section 9.0 Data Reduction, Validation and Reporting 
 
All data generated through field activities, or by the laboratory operation shall be reduced 
and validated prior to reporting. No data shall be disseminated by the laboratory until it 
has been subjected to these procedures which are summarized in subsections below. In 
order to perform the data evaluation steps, the reported laboratory data will be supported 
by data packages which include sample receipt and tracking information, COC records, 
data summary forms, and raw analytical data for all field samples, standards, QC checks, 
QC samples, and all other project specific documents that are generated. 
 
9.1 Data Reduction 
9.1.1 Field Data Reduction Procedures 
 
Deigan & Associates, LLC field personnel will manage raw data during field activities.  
Data such as geologic profiles and pH readings will be recorded on the appropriate field 
forms provided in Appendix E or in field log books.  The Deigan & Associates, LLC 
data manager will periodically collect data gathered during investigation activities in 
order to maintain results. As appropriate, the data manager will coordinate transfer of raw 
data or computer formats such as Microsoft Excel to better organize and track incoming 
data.  This will enable the data manager to identify potential data gaps.  Any flaws in 
field QA/QC will be brought to the attention of the QA manager. 
 
9.1.2 Laboratory Data Reduction Procedures 
 
The STL Project Manager will be responsible for laboratory data management.  STL 
procedures for data review and data reporting are discussed in Section 5.3 and 5.9 of the 
STL QA manual, located in Appendix B. Analytical data reports generated by STL will 
present sample results including all QA/QC samples. All data including QA/QC results 
will become part of the project files and will be maintained by the data manager.  Upon 
report delivery, Deigan & Associates, LLC personnel will analyze laboratory data in 
accordance with accepted methodologies and will supervise the data management.  
Additionally, data preparation is presented in Section 5.9 of STL’s QA manual, provided 
in Appendix B.  

 
9.2 Data Validation 
 
Data validation procedures shall be performed for both field and laboratory operations as 
described below. 
 
9.2.1 Procedures Used to Validate Field Data 
 
The procedures to evaluate field data for this investigation include checking for 
transcription errors and review of field log books, on the part of field crew members. This 
task will be the responsibility of the Field Manager, who will otherwise not participate in 
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making any of the field measurements, or in adding notes, data or other information to 
the log book.  
 
9.2.2 Procedures Used to Validate Laboratory Data 
 
Procedures to validate laboratory data will be derived from the U.S. EPA’s Contract 
Laboratory Program, National Functional Guidelines For Organic Data Review, and 
Contract Laboratory Program, National Functional Guidelines for Inorganic Data 
Review. Essentially, all technical holding times shall be reviewed, instrument 
performance check sample results shall be evaluated, and results of initial and continuing 
calibration will be reviewed and evaluated.  Also, results of all blanks, surrogate spikes, 
MS/MSDs, laboratory control samples, and target compound identification and 
quantitation will be reviewed/evaluated. The laboratory that generates the data will perform 
data validation. Data validation results in accepted, qualified, or rejected data. All fixed 
laboratory data will be validated by the laboratory. The validation procedure specifies the 
verification process of every quality-control measure used in the field and laboratory. Data 
validation procedures followed by STL are discussed in Section 5.3 of the STL QA Manual 
provided in Appendix C. Each analytical report will be reviewed for compliance with the 
applicable methods and for the quality of the data reported.  
 
The overall completeness of the data package will also be evaluated by the Deigan & 
Associates, LLC Data Manager.  Completeness checks will be administered to determine 
whether deliverables specified in the QAPP are present. At a minimum, deliverables will 
include sample chain-of-custody forms, analytical results, QC summaries, and supporting 
raw data from instrument printouts. The reviewer will determine whether all required 
items are present and request copies of missing deliverables. 
 
9.3 Data Reporting 
 
Data reporting procedures shall be carried out for field and laboratory operations as 
indicated below. 
 
9.3.1 Field Data Reporting 
 
Field data reporting shall be conducted principally through the transmission of report 
sheets containing tabulated results of all measurements made in the field, and 
documentation of all field calibration activities. 
 
9.3.2 Laboratory Data Reporting 
 
The Deigan and Associates QA Manager must perform a final review of the report 
summaries and case narratives to determine whether the report meets project 
requirements.  The data package submitted will be a "CLP-like" data package consisting 
of all the information presented in a CLP data package (but without the CLP forms).  
 
9.4 Data Acquisition Requirements and Data Quality Management 
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The Deigan & Associates, LLC data manager will periodically collect data gathered 
during investigation activities in order to maintain results. As appropriate, the data 
manager will coordinate transfer of raw data or computer formats such as Microsoft 
Excel to better organize and track incoming data.  This will enable the data manager to 
identify potential data gaps.   
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10.0 Performance and Systems Audits and Frequency 
 
Performance and system audits will be completed to ensure that the field sampling 
activities and laboratory analyses are performed following the procedures established in 
this QAPP, including the attached standard operating procedures and site-specific 
sampling plans.  The audits may be either internally- or externally-lead as described 
below. 
 
10.1 Technical Systems Audits 
 
Generally, system audits are qualitative measure of adherence to sampling quality 
assurance measures overall, including sample collection handling, decontamination 
procedures, COC, and recording requirements in the field.  They may also include sample 
receiving, sample log-in, and instrument operating records review in the laboratory. 
 
10.1.1 Field Data 
 
Deigan & Associates, LLC field geologist will be present at the site during sampling 
activities.  The geologist will be in contact with the Deigan & Associates, LLC Project 
Manager, who will then review compliance with the project objectives and sampling 
protocol outlined in this QAPP. Any anticipated modifications to the QAPP sampling or 
measuring procedures will be reported to the LSF’s and USEPA's Project Manager. 
Deigan & Associates, LLC field staff will report modifications to the Deigan & 
Associates. LLC Project Manager and document such modifications 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. 
 
10.1.2 Field Screening Instruments 
 
Deigan & Associates, LLC field technical staff will audit and maintain the performance 
of field screening instruments.  Instruments will be calibrated according to the standard 
procedures located in Appendix D and regular preventative maintenance will be 
performed as described in Table 4.  
 
10.1.3 Report Preparation 
 
The reports generated by this Interim Measures work will be submitted to LSF and 
USEPA.  All reports will undergo a technical peer review conducted by the Deigan & 
Associates, LLC technical team.  Deigan & Associates, LLC team will sign off on the 
report indicating such review. 
 
10.1.4 Laboratory Data 
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Laboratory results will be reviewed for compliance against the project reporting limits. 
This review will be done by Deigan & Associates, LLC data management specialist. 
 
10.2 Performance Evaluation Audits 
 
Generally, performance audits are a quantitative measure of field sample collection and 
laboratory analyses quality.  
 
10.2.1 Field Audits 
 
Deigan & Associates, LLC QA Manager will conduct audits of field activities.  USEPA 
may also conduct an independent field audit.  At least one field audit will be completed 
near the beginning of sample collection activities.  A second audit will occur during 
implementation of the interim action.  The field audit will include the following checklist: 
 

• Review of field sampling records 
• Review of field measurement procedures 
• Examination of sample identification 
• Review of field instrument calibration records and procedures 
• Recalibration of the field the instruments 
• Review of the sample handling and packaging procedures 
• Review of chain of custody procedures. 

 
If deficiencies are observed during the audit, the deficiency shall be noted in writing and 
a follow-up audit may be completed if deemed necessary by the Deigan & Associates, 
LLC QA Manager.  Corrective action procedures may need to be implemented depending 
on the findings of the audit.  Such actions will be documented in the field logbook. 
 
10.2.2 Laboratory Audits 
 
STL will perform the analytical services required during these assessments.  STL's 
laboratory certifications are presented in Appendix C. The STL QA manager will be 
responsible for ensuring that the laboratory data precision and accuracy are maintained in 
accordance with specifications and laboratory SOPs. STL may also be audited by USEPA 
or IEPA, at the agencies discretion. 
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11.0 Preventative Maintenance 
 
11.1 Field Instrument Preventative Maintenance 
 
The field equipment for this project includes routine sampling equipment and a photo-
ionization detector.  Specific preventative maintenance procedures to be followed for 
field equipment are based on those recommended by the manufacturer. Field instruments 
will be checked and calibrated daily before use. Calibration checks will be documented 
on the Field Calibration log sheets. The maintenance schedule and trouble-shooting 
procedures for field instruments are indicated in Table 4 as well. Critical spare parts such 
as tape and batteries will be kept on-site to reduce potential downtime. Backup 
instruments and equipment will be available on-site or within 1-day shipment to avoid 
delays in the field schedule. 
 
11.2 Laboratory Instrument Preventative Maintenance 
 
As part of the QA Program Plan, a routine preventative maintenance program is 
conducted by STL to minimize the occurrence of instrument failure and other system 
malfunctions. Designated laboratory employees regularly perform routine scheduled 
maintenance and repair of [or coordinate with the vendor for the repair of] all 
instruments. All maintenance that is performed is documented in the laboratory's 
operating record. All laboratory instruments are maintained in accordance with 
manufacturer's specifications. Instruments and preventative maintenance is discussed in 
Section 5.4 of the STL quality assurance manual provided in Appendix B. 
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12.0 Specific Routine Procedures Used to Evaluated Data Precision, 
Accuracy and Completeness 

 
The purpose of this section is to indicate the methods by which it will be ensured that the 
data collected for this investigation falls in line with the data quality objectives (DQOs) 
for the site. Factors considered in this assessment include, but are not limited to: 
 

- The risk assessment parameters chosen based on conditions and possible receptors 
involved in a project (i.e. ecological data quality levels, human health data quality 
levels, soil screening guidance, and the like). 

 
- The contaminants known and/or suspected to be of concern on a project, as they 

relate to the data quality level parameters chosen. 
 

- The choice of analytical and sample preparation methods for contaminants of 
concern, whose method detection limits will meet or exceed the data quality level 
concentrations for those contaminants. 

 
Once these goals and objectives are evaluated and chosen, analytical data quality will be 
assessed to determine if the objectives have been met. In addition, the data will be 
reviewed for indications of interferences to results caused by sample matrices, cross 
contamination during sampling, cross contamination in the laboratory, and sample 
preservation and storage anomalies (i.e., samples holding time or analytical instrument 
problems). Data verification may result in accepted, qualified, or rejected data. 

 
12.1 Accuracy Assessment 
 
Accuracy for the metals analysis will be assessed through determination of percent 
recoveries for laboratory control samples, (as well as MS samples). Percent recovery for 
MS/MSD results is determined according to the following equation: 
 

% R = (Amount in Spiked Sample - Amount in Sample) x 100 
Known amount added 

 
Percent recovery for LCS and surrogate compound results is determined according to the 
following equation: 
 

% R = Experimental Concentration x 100 
Known amount added 

 
12.2 Precision Assessment 
 
The relative percent difference (RPD) between the spike and matrix spike, or matrix 
spike and sample duplicate in the case of metals, and field duplicate pair or laboratory 
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duplicate pair is calculated to compare to precision DQOs and plotted. The RPD is 
calculated according to the following formula. 
 

RPD =  (Amount in Sample 1 - Amount in Sample 2)  X 100 
0.5(Amount is Sample 1 + Amount in Sample 2) 

 
12.3 Completeness Assessment 
 
Completeness is the ratio of the number of valid sample results to the total number of 
samples analyzed with a specific matrix and/or analysis. Following completion of the 
analytical testing, the percent completeness will be calculated by the following equation: 
 

Completeness  =    (number of valid measurements)  X 100 
(number of measurements planned) 

 
12.4 Assessment of Data 
 
The assessment of the data obtained from the investigation is a critical part of 
determining what the next step in the RCRA Corrective Action process should be.  It 
must be determined if the data are of the appropriate quality, quantity and 
representativeness to support the project objectives. The affect of the loss of data deemed 
unacceptable for use, for whatever reason, on the project objectives must be discussed. 
 
The field and laboratory data collected during this investigation will be used to evaluate 
the nature and extent of contamination at the site. The QC results associated with each 
analytical parameter for each matrix will be compared to the objectives presented in 
Section 3 of this QAPP. Only data generated in association with QC results meeting these 
objectives will be considered useable for decision making purposes. In addition, the data 
obtained will be both qualitatively and quantitatively assessed on a projectwide, matrix-
specific, parameter-specific and unit-specific basis. This assessment will be performed by 
the Deigan and Associates. LLC QA Manager and the results presented and discussed in 
the final investigation report. Factors to be considered in this assessment of field and 
laboratory data will include, but not necessarily be limited to, the following. 
 

- Were all samples obtained using the methodologies and SOPs proposed in the 
QAPP? 

- Were all proposed analyses performed according to the SOPs provided in the 
QAPP? 

- Were samples obtained from all proposed sampling locations and depths? 
- Do any analytical results exhibit elevated detection limits due to matrix 

interferences or contaminants present at high concentrations? 
- Were any analytes not expected to be present at the facility, or a given unit, 

identified as either target parameters or Tentatively Identified Compounds 
(TICs)? 
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- Were all field and laboratory data validated according to the validation protocols, 
including project-specific QC objectives, proposed in the QAPP? 

- Which data sets were found to be unusable (qualified as “R”) based on the data 
validation results? 

- Which data sets were found to be usable for limited purposes (qualified as “J”) 
based on the data validation results? 

- What affect do qualifiers applied as a result of data validation have on the ability 
to implement the project decision rules? 

- Has sufficient data of appropriate quality been generated to support a human 
health and/or ecological screening risk assessment? 

- Were the human health and/or ecological screening risk assessments conducted 
properly? 

- Can valid conclusions be drawn for all matrices at each unit and/or area under 
investigation? 

- Were all issues requiring corrective action fully resolved? 
- Were the project-specific decision rules used as proposed during the actual 

investigation? 
- For any cases where the proposed procedures and/or requirements have not been 

met, has the affect of these issues on the project objectives been evaluated? 
- Have any remaining data gaps been identified and summarized in the final 

investigation report? 
- Based on the overall findings of the investigation and this assessment, were the 

original project objectives appropriately defined? If not, have revised project 
objectives been developed? 
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13.0 Corrective Action 
 
Corrective action is the process of identifying, recommending, approving and 
implementing measures to counter unacceptable procedures or out of QC performance 
which can affect data quality. Corrective action can occur during field activities, 
laboratory analyses, data validation and data assessment. All corrective action proposed 
and implemented should be documented in the QA section of the deliverable. Corrective 
action should only be implemented after approval by the Deigan & Associates, LLC 
project Manager, or his designee. If immediate corrective action is required, approvals 
secured by telephone from the Deigan & Associates, LLC project manager should be 
documented in an additional memorandum. For noncompliance problems, a formal 
corrective action program will be determined and implemented at the time the problem is 
identified. The person who identifies the problem is responsible for notifying the Deigan 
& Associates, LLC project manager, who in turn will notify the U.S. EPA RCRA Project 
Manager. If the problem is analytical in nature, information on these problems will be 
promptly communicated to the U.S. EPA RCRA Project Manager. Implementation of 
corrective action will be confirmed in writing through the same channels. Any 
nonconformance with the established QC procedures in the QAPP/FSP or IMWP will be 
identified and corrected in accordance with the QAPP. The Deigan & Associates, LLC 
Project Manager, or his designee, will issue a nonconformance report for each 
nonconformance condition. 
 
13.1 Field Corrective Action 
 
Corrective action in the field may be needed when the sample network is changed (e.g., 
more/less samples, sampling locations other than those specified in the QAPP, etc.), 
sampling procedures and/or field analytical procedures require modification, etc. due to 
unexpected conditions. In general, the field team (technician, Deigan & Associates, LLC 
Project Manager, and Deigan & Associates, LLC QA Officer) may identify the need for 
corrective action. The field staff in consultation with the field team leader will 
recommend a corrective action. The Deigan & Associates, LLC Project Manager will 
approve the corrective measure which will be implemented by the field team. It will be 
the responsibility of the Deigan & Associates, LLC Project Manager to ensure the 
corrective action has been implemented.  
 
If the corrective action will supplement the existing sampling plan (i.e., additional soil 
borings) using existing and approved procedures in the QAPP, corrective action approved 
by the Deigan & Associates, LLC Project Manager will be documented. If corrective 
actions result in less samples (or analytical fractions), alternate locations, etc., which may 
cause project QA objectives not to be achieved, it will be necessary that all levels of 
project management, including the U.S. EPA RCRA Project Manager, concur with the 
proposed action.  
 
Corrective action resulting from internal field audits will be implemented immediately if 
data may be adversely affected due to unapproved or improper use of approved methods. 
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The Deigan & Associates, LLC QA officer will identify deficiencies and recommend 
corrective action to the Deigan & Associates, LLC Project Manager. Implementation of 
corrective actions will be performed by the Deigan & Associates, LLC field operations 
manager and field team. Corrective action will be documented in QA section of the 
deliverables.  
 
Corrective actions will be implemented and documented in the field record book. No staff 
member will initiate corrective action without prior communication of findings through 
the proper channels. If corrective actions are insufficient, work may be stopped by the 
U.S. EPA RCRA Project Manager. 
 
If at any time a corrective action issue is identified which directly impacts project DQOs, 
the U.S. EPA RCRA Project Manager and/or the U.S. EPA RCRA Enforcement QA 
Coordinator will be notified immediately. 
 
13.2 Laboratory Corrective Action 
 
Corrective action in the laboratory may occur prior to, during and after initial analyses. A 
number of conditions such as broken sample containers, multiple phases, low/high pH 
readings, potentially high concentration samples may be identified during sample log-in 
or just prior to analysis. Following consultation with lab analysts and section leaders, it 
may be necessary for the STL QC manager to approve the implementation of corrective 
action. The SOPs included in Appendix C of this QAPP specify some conditions during 
or after analysis that may automatically trigger corrective action or optional procedures. 
These conditions may include dilution of samples, additional sample extract cleanup, and 
automatic reinjection/reanalysis when certain QC criteria are not met, etc. A summary of 
method-specific corrective actions are found in the SOPs in Appendix C. The bench 
chemist will identify the need for corrective action. The STL manager, in consultation 
with the staff, will approve the required corrective action to be implemented by the 
laboratory staff. The STL QA manager will ensure implementation and documentation of 
the corrective action. If the nonconformance causes project objectives not to be achieved, 
it will be necessary to inform all levels of project management, including the U.S. EPA 
RCRA Project Manager, to concur with the corrective action. These corrective actions are 
performed prior to release of the data from the laboratory. The corrective action will be 
documented in both the STL's corrective action log (signed by analyst, section leader and 
QC coordinator), and the narrative data report sent from the laboratory to the Deigan & 
Associates, LLC data validator. If corrective action does not rectify the situation, the 
laboratory will contact the Deigan & Associates, LLC Project Manager. 
 
13.3 Corrective Action During Data Validation and Data Assessment 
 
The facility may identify the need for corrective action during either the data validation 
or data assessment. Potential types of corrective action may include resampling by the 
field team or reinjection/reanalysis of samples by the laboratory. These actions are 
dependent upon the ability to mobilize the field team, whether the data to be collected is 
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necessary to meet the required QA objectives (e.g., the holding time for samples is not 
exceeded, etc.). If the Deigan & Associates, LLC data assessor identifies a corrective 
action situation, it is the Deigan & Associates, LLC Project Manager who will be 
responsible for approving the implementation of corrective action, including resampling, 
during data assessment. All corrective actions of this type will be documented by the 
Deigan & Associates, LLC QA manager. 
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14.0 Quality Assurance Reports to Management 
 
The deliverable associated with the tasks identified in the IMWP will contain a separate 
QA section in which data quality information collected during the task is summarized. 
The section will include the QA officer report on the accuracy, precision, and 
completeness of the data, as well as the results of the performance and system audits, and 
any corrective action needed or taken during the project.  
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Parameter Compound Precision Precision
LCSLL LCSUL LCS RPD LCSLL LCSUL LCS RPD

Metals Antimony 80 120 20 80 120 20
Arsenic 80 120 20 80 120 20
Barium 80 120 20 80 120 20
Beryllium 80 120 20 80 120 20
Cadmium 80 120 20 80 120 20
Chromium 80 120 20 80 120 20
Cobalt 80 120 20 80 120 20
Copper 80 120 20 80 120 20
Lead 80 120 20 80 120 20
Mercury 80 120 20 80 120 20
Nickel 80 120 20 80 120 20
Selenium 80 120 20 80 120 20
Silver 80 120 20 80 120 20
Thallium 80 120 20 80 120 20
Tin 80 120 20 80 120 20
Vanadium 80 120 20 80 120 20
Zinc 80 120 20 80 120 20
Calcium 80 120 20 80 120 20
Magnesium 80 120 20 80 120 20
Potassium 80 120 20 80 120 20
Sodium 80 120 20 80 120 20
Iron 80 120 20 80 120 20
Manganese 80 120 20 80 120 20
Cyanide 85 115 20 85 115 20

Notes:

LCSUL -  laboratory control sample upper limit (or surrogate upper limit for surrogates)
LCSRPD -  laboratory control sample relative percent difference.
Source: STL SOPs (Appenidix B)

Water Soil

Table 5

Accuracy & Precision limits are based on the laboratory's internal statistical control limits and are subject to change based upond updates to the 
database.  The limits listed above for metals are default limits for LCS recoveries.  Recoveries for the MS/MSD are 80-120% for method 
SW846(6010) and 75-125% for Method SW846(6020).

LCSLL - laboratory control sample lower limit (or surrogate lower limit for surrogates)

When sufficient sample for MS/MSD analyses are not provided by client, laboratory performs LCS/LCD to satisfy this QC requirement.
Not all compounds will be used to provide corrective action for out-of control LCS recoveries; laboratory will determine these compounds.

Accuracy Accuracy

Precision and Accuracy Laboratory Controls by Parameter and Matrix for STL
Lake Shore Foundry Interim Measures

Deigan and Associates, LLC 1 of 1
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Deigan & Associates, LLC 
Environmental Consultants 

 Professional Qualifications
 
Gary J. Deigan 
Principal  
      
Credentials 
 
Southern Illinois University,  
B.S. Civil Engineering Technology, 
1983 
 
Member, Solid Waste Association of 
North America (SWANA), Air & Waste 
Management Assn., National 
Brownfields Assn. 
 
Professional History 
 
Deigan & Associates, LLC  
1998 to Present 
Entrix, Inc., 1998  
Roy F. Weston, Inc., 1984-1998 
 
Qualifications & Experience Overview 
 
Mr. Deigan has over 20 years experience 
in a wide variety of civil/environmental 
engineering projects from baseline data 
collection, feasibility studies, and 
conceptual planning through facility 
design and remedial/construction 
management.  Primary applications have 
been in the areas of environmental 
liability management for former 
industrial and redeveloped municipal 
properties. He has significant project 
experience in solid waste consulting, 
RCRA permitting, CERCLA project 
planning and implementation; 
environmental due diligence reviews, 
strategic environmental planning, 
impaired and brownfield property 

redevelopment, technical project 
management, and marketing of 
professional services.  
 
Mr. Deigan has consulted on numerous 
Siting of Regional Pollution Control 
facilities throughout Illinois, including 
landfill and waste transfer station and 
compost facilities. He has also been 
called upon extensively by 
municipalities to review environmental 
impact of independent power plant 
development projects.    He has focused 
expertise in investigation, design, and 
remedial planning and risk-based 
closure/redevelopment at active and 
former wood preserving sites, smelting 
and foundry sites, chlorinated solvent 
sites, LUST sites, and a variety of multi-
contaminant Brownfield sites.  
 
His clients include small businesses, 
property buyers and sellers municipal 
and county government, law firms, and 
Fortune 500 Firms. He has presented 
technical papers at a variety of seminars 
and technical conferences. He has served 
as an expert witness and given testimony 
on numerous environmental cases and 
public hearings. 
 
References are available upon request. 
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Mary  Therese Bosko, CPSS 

Education 
B.S., Forest Science, University of Illinois 
M.S., Forest Soils, Virginia Tech 

Key Projects/Experience Overview 

Site Remediation Work Plan, Several 
Sites, Illinois, Confidential Client, Risk 
Assessment Specialist. Developed IEPA 
TACO (35 IAC Part 742) Tier 2 and Tier 3 
remediation objectives for metals and PAHs 
in surface and subsurface soil as part of Site 
Remediation Program (35 IAC Part 740) 
activities at six operating compressor 
stations. Tier 3 objectives were reviewed 
and approved by the IEPA Pollution Control 
Board. 

Remediation Objective Report, MGP 
Site, Illinois, Confidential Client, Risk 
Assessment Specialist.  Proposed Tier 1, 
Tier 2, and Tier 3 remediation objectives for 
a historical MGP site in Illinois following 
IEPA TACO (35 IAC Part 742) 
methodology.  Site contaminants included 
PAHs and heavy metals, found in both soil 
and groundwater. 

Environmental Assessment, Job Corps 
Training Facility Site, Chicago, IL, City 
of Chicago, Department of Environment, 
Risk Assessment Specialist. Member of 
interdisciplinary team of scientists and 
engineers that prepared a site management 
plan for this brownfield site converted from 
industrial property to an educational center. 
This 17.5-acre site was filled with dredge 
material from the adjacent Chicago Sanitary 
and Ship Canal. The risk assessment 
identified PCB- and lead-contaminated soils 
that required remediation. The Bowers 
model was used to develop lead cleanup 

levels for adult receptors with approval of 
the methodology from the IEPA. 

Environmental Assessment, Former 
Burnside Steel Foundry, Chicago, IL, 
City of Chicago, Department of 
Environment, Risk Assessment Specialist. 
Member of an interdisciplinary team that 
prepared a site management plan for this 
brownfield site under the IEPA Site 
Remediation Program. Responsible for the 
risk assessment, which indicated a limited 
area of PAH-contaminated soil that needed 
remediation prior to anticipated 
redevelopment as an industrial property. 

Environmental Assessments, Various 
Sites, Chicago, IL, Public Building 
Commission of Chicago (PBCC), Risk 
Assessment Specialist. Prepared risk 
assessments for five properties in Chicago 
located by the PBCC as sites for new 
schools. The properties were prior industrial 
sites or adjacent to existing industrial areas. 
The risk assessments evaluated whether the 
sites posed any significant risks to those 
students and staff who would occupy 
schools at these locations, as well as to those 
persons involved in developing and 
constructing the sites. All risk assessments 
were part of the site management plans for 
the properties and were reviewed by IEPA 
under the Site Remediation Program. 

Human Health and Ecological Risk 
Assessments, Alternative Remedial 
Contracting Strategy (ARCS) Program, 
EPA, Region IV, V, VI, IX, Risk 
Assessment Specialist. Prepared numerous 
multiple-pathway HHRAs and ERAs for 
CERCLA National Priority Listing (NPL) sites 
in Illinois, Indiana, Ohio, North Carolina, South 
Carolina, Florida, Texas, Wisconsin, 
Washington and Michigan. Work included 
review, organization, and summarization of data 
and calculation of risk estimates according to 
EPA risk assessment guidance criteria. 
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Kerry W. Van Allen 
Sr. Geologist/Hydrogeologist 
 
Education         
Bachelor of Sciences in Geology, 1982; 
University of Illinois, Champaign-Urbana, 
IL.  
  
Professional Affiliations 
Member of American Institute of 
Architects, National Water Well, and 
Association of Engineering Geologists 
 
Representative Experience 
Over 20 years of technical and managerial 
experience in environmental and 
geotechnical consulting related to 
geologic and hydrogeologic 
investigations.   Investigations are 
performed for determining the extent and 
magnitude of contaminant impact of 
commercial and/or industrial sites. 
Assessments have been conducted on 
numerous sites covering the entire 
Midwest region for municipal, federal and 
state government, and private sector 
clientele. Over 16 years of experience in 
conducting Phase I environmental site 
assessments for financial institutions, real 
estate developers and lawyers.  
Assessments were conducted using 
procedures recognized under regulatory 
and/or ASTM guidelines.   
Brownfield Projects 
City of Chicago Brownfields Pilot 
Program. Worked closely with the 
Chicago Department of Environment and 
Department of Planning & Development 
on numerous projects to assess and 
remediate abandoned industrial or waste 
sites.  Projects involved cooperation with 

various governmental agencies and the 
IEPA under the Illinois Site Remediation 
Program.   
Currently working with the Village of 
Bartlett on investigation, remediating a 
former industrial facility and several 
commercial facilities.  Worked closely 
with the Village’s developer to ensure 
IEPA concurrence on the remediation 
goals and timing to meet critical deadlines 
for the project development.  This work is 
being done through an U.S. EPA 
Brownfields Grant.  The end use of the 
site will be the “Town Center”, which 
includes both upscale commercial and 
residential land use, located in downtown 
Bartlett.   For the Village of Bartlett 
project, we are currently working on 
obtaining four NFR status letters through 
the IEPA Site Remediation Program 
(SRP) and the Leaking Underground 
Storage Tank (LUST) Program.  
 
IEPA SRP Projects 
Over 16 years of experience as a principal 
investigator and geologist for several 
industrial facilities.  Projects were 
implemented through the former Illinois 
Volunteer Cleanup Program and the 
current Site Remediation Program.  
Prepared technical work plans for 
assessing soil and groundwater impact at 
chemical manufacturing, paint 
manufacturing, plating and other various 
industrial sites throughout the Midwest.  
Negotiated with IEPA Project Managers 
to obtain site specific cleanup objectives, 
and ensure adequate investigation to meet 
the IEPA regulatory guidelines set forth 
under IAC Part 742.  Most projects 
included preparation of Remedial Action 
Plans, specifying technical approach and 
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costs.  
Overseen the installation of soil and 
groundwater remediation systems (i.e., 
vapor extraction, pump and treat, 
bioremediation, chemical injection and 
excavation).  Most recent SRP projects 
include the work being done for the 
Village of Bartlett “Town Center” project, 
as described above. 
 
IEPA LUST Projects 
Over 16 years of experience in conducting 
Site Characterizations, Corrective Actions 
and UST removal at northeastern Illinois 
gasoline station facilities.  Work was 
conducted in accordance to applicable 
IEPA LUST Program Part 732 regulatory 
guidelines.  Principal investigator and 
geologist for field efforts, oversight of 
UST removal and remediation contractors. 
Site characterizations included installation 
of soil borings and monitoring wells to 
assess soil and groundwater conditions on 
the properties.  Information was used to 
determine classification of the sites.  
Prepared technical work plans, reports and 
necessary budget forms for UST owner 
reimbursement through the IEPA LUST 
Program funds. Most projects were 
successful for obtaining the IEPA No 
Further Remediation Letter (NFR), 
therefore allowing site redevelopment as 
either residential or commercial 
properties.  
 
Solid Waste Landfills  
Consulting and expert testimony for 
several Illinois Counties, pertaining to 
technical review of solid waste landfill 
siting and/or expansion permit 
applications.   Projects include detailed 
review of all aspects of geologic, 

hydrogeologic and geotechnical 
investigations as it pertains to Section 
39.2 of the Illinois Environmental 
Protection Act, and IAC Parts 811 and 
812 regulatory guidelines. Two of the 
most recent projects included technical 
review of landfill expansions for the 
Streator Landfill and the Livingston 
Landfill, both located in Livingston 
County.   
 
Background also includes experience as a 
Principal field geologist/hydrogeologist 
for several Illinois and Indiana solid waste 
landfill siting applications and expansion 
of existing facilities.  Responsibilities 
included oversight of all drilling and 
monitor well installations, documenting 
soil, bedrock and groundwater conditions. 
 Conducted field permeability, and 
groundwater quality testing for 
determining background levels of select 
parameters. Responsibilities also included 
preparation of detailed geologic and 
hydrogeologic maps, interpretation of 
field data, and development of technical 
documents summarizing findings. 
 
Agrichemical Distribution Facilities 
As part of the Illinois Department of 
Agriculture study program, several 
projects have been conducted to evaluate 
agrichemical distribution facilities over 
numerous state counties in Illinois.  
Background information was obtained 
from the facility owner or operator.  Using 
this information, the facilities were 
assessed for pesticide, herbicide, 
nitrate/nitrite concentrations.   
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Qualifications Summary  
 
Mr. Wright holds a M.S. in Environmental Science from Governors State University.  He 
has been with the Chicago laboratory for 19 years and has considerable environmental 
laboratory experience. Mr. Wright oversees analytical projects for a variety of industrial, 
engineering and government clients.  His experience includes laboratory project 
management; project pricing and proposal preparation; project methodology review; 
QAPP preparation; and sampling of groundwaters, soils, leachates and industrial waste 
streams.  He has expertise in sampling requirements and the design of sampling plans, 
and previously managed the field sampling department. 
 
Professional Experience 
 
Project Manager STL Chicago 1992 to Present 
 
Mr. Wright’s experience includes managing Project Management section, laboratory 
projects, and maintaining over-sight of Field Sampling operations.  Responsible for 
laboratory project management staff activity, for both internal and external clients, including 
project assignment, forecasting revenues and workloads, planning, and continual 
improvement projects.  Project Manager duties include providing technical expertise and 
quality assurance support relevant to analytical methods/procedures, quality assurance 
policy and objectives, coordination of client and/or technical meetings, representing clients 
in regulatory meetings, project prioritization and utilization of resources to ensure project 
execution, service evaluations data deliverable and turnaround time requirements, report 
deadlines, QAPP input, certifications, and overall project review.  Responsible for providing 
the laboratory staff with the project profiles, background data and documents necessary to 
implement analytical activities.  Monitor the progress of analytical activities for quality, 
timeliness, changes in scope of work, and cost.  Utilize and integrate managerial, technical 
and support personnel to ensure project execution.  
 
Field Manager 1987 - 1992 
 
Responsible for preparing proposals, planning, coordinating and monitoring field project 
activities.  Administer project changes, provide technical and quality assurance support, 
Sampling Plan and QAPP input, audits, prepare and review billing.  Supervise and staff 
field operations personnel.  Review field documentation, work plans, operating practices, 
safety plans and project reports. 
 
Field Technician 1986 - 1987 
 
Sampling groundwater monitoring wells, surface and industrial waters, leachates and 
soils.  Experienced in landfill gas migration, groundwater levels, NPDES compliance 
monitoring, leachate levels, groundwater recharge data and monitoring well 
assessments.  Responsible for documentation of field sampling procedures and 
recording of any deviations which may have occurred in the sampling process. 
Coordinated sampling efforts with the laboratory log-in and management staff. 
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Statistics Instructor 1985 - 1986 
 
Experience as a statistics instructor in self designed course which integrated theory with 
the use of computerized analysis packages. 
 
Education  
 
 MS Environmental Science – Governors State University (1985) 
 BA Environmental Science – Governors State University (1983) 
 
Professional Training  
 

 Participated in over thirty professional training seminars, conferences and 
expositions pertaining to project management and field monitoring, analytical 
chemistry, supervision, health and safety and proposal administration. 

 Ethics Training 
 Customer Service Training 
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Field SOP 110 - SOIL SAMPLING 
 
SOP PERFORMANCE OBJECTIVES: 
 
 To collect a soil sample that is representative of conditions as they exist at the site: 

- By selecting the appropriate sampling devices(s); 
- By taking measures to avoid introducing contamination as a result of poor sampling 
 and/or handling technique; and 
- By reducing the potential for cross contamination between samples. 

 
1 Introduction 
 
Prior to conducting a soil sampling investigation, a sampling strategy should be developed based 
on the objectives of the investigation. After developing a soil sampling strategy, the appropriate 
equipment and techniques must be used to conduct the investigation. This section discusses the 
various soil sample collection methods, sample handling, and available sampling equipment that 
has been shown to be technically appropriate. 
 
2 Equipment 
 
Selection of equipment is usually based on the depth of the samples to be collected, but it is also 
controlled to a certain extent by the characteristics of the soil. Manual techniques and equipment 
such as hand augers are usually used for collecting surface or shallow, subsurface soil samples. 
Power operated equipment is usually associated with deep sampling but can also be used for 
shallow sampling when the bore hole begins to collapse or when the soil is so tight that manual 
sampling is not practical.  
 
2.1 Precautions for Trace Contaminant Soil Sampling 
 
All soil sampling equipment used for sampling trace contaminants should be constructed of inert 
materials such as stainless steel where possible. Pans used for mixing should be made of Pyrex® 
(or equivalent) glass. In no case will chromium, cadmium, galvanized, or plated equipment be 
used for soil sampling when trace levels of inorganic contaminants are of concern. Similarly, no 
painted or plastic equipment may be used where trace levels of organic contaminants are of 
concern. Paint, scaly or heavy rust and grease must be removed before use, most often by 
sandblasting the equipment. Ancillary equipment such as auger flights may be constructed of 
other materials since this equipment does not come in direct contact with the samples. The 
procedures outlined in the Standard Field Cleaning Procedures SOP. 
 
3 Sampling Methodology 
 
This discussion of soil sampling methods reflects both the equipment used to collect the sample 
as well as how the sample is handled and processed after retrieval. Selection of equipment is 
usually based on the depth of sampling, but it is also controlled, to a certain extent, by the 
characteristics of the material. Simple, manual techniques and equipment, such as hand augers, 
are usually selected for surface or shallow, subsurface soil sampling. As the depth of the sampling 
interval increases, some type of powered sampling equipment is usually needed to overcome the 
friction induced by soil resistance and depth. The following is an overview of the various sample 
collection methods employed over three general depth classifications:  surface, shallow 
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subsurface, and deep subsurface. Any of the deep collection methods described may be used to 
collect samples from the shallower intervals. 
 
3.1 Manual Collection Techniques and Equipment 
 
These methods are used primarily to collect surface and shallow subsurface soil samples. Surface 
soils are generally classified as soils between the ground surface and 6 to 12 inches below ground 
surface. The shallow subsurface interval may be considered to extend from approximately 12 
inches below ground surface to a site-specific depth at which sample collection using manual 
methods becomes impractical. 
 
Surface Soils 
 
Surface soils may be collected with a wide variety of equipment, if constructed of appropriate 
materials. Spoons or hand-augers are typically used to collect surface soil samples. If a thick, 
matted root zone is encountered at or near the surface, it should be removed before the sample is 
collected. The collected soil is placed in a pan, thoroughly mixed, and placed in the appropriate 
sample container(s). Section 4 contains specific procedures for collecting and handling soil 
samples for volatile organic compounds analysis. 
 
Shallow Subsurface Soils 
 
Hand augers are the most common equipment used to collect shallow subsurface samples. 
Typically, 4-inch auger-buckets with cutting heads are pushed and twisted into the ground, then 
removed as the buckets are filled. The auger holes are advanced one bucket at a time. The 
practical depth of investigation using a hand-auger depends upon the soil properties. In sand, 
augering is usually easily performed, but the depth of collection is limited to the depth at which 
the sand begins to flow. At this depth, the bore hole will usually collapse and cannot be advanced. 
Deeper sampling must be accomplished using power equipment. Hand augering may also be of 
limited use in tight clays or cemented sands.  
 
Regardless of the soil type, at depths approaching 20 feet sidewall friction may become so severe 
that power equipment must be used. Power augers such as the Little Beaver® may be used to 
advance the borehole where hand augers are impractical. Power augers are a sampling aid, not a 
sampling device, and can be used to advance a borehole to approximately 20 feet, depending 
upon soil conditions. If power augers are used to advance the borehole, care must be taken that 
exhaust fumes, gasoline, and\or oil do not contaminate the borehole. The soil sample may then be 
collected using a hand auger. After the sample has been collected, the borehole may again be 
advanced (if necessary), and additional samples collected. The auger bucket must be replaced 
between samples with a properly decontaminated auger bucket. When a new borehole is 
advanced, the entire hand auger assembly must be replaced with a properly decontaminated hand 
auger assembly. 
 
If the borehole is advanced using a hand auger, upon reaching the desired sampling depth replace 
the bucket with a properly decontaminated bucket. The sample may then be collected. After the 
sample has been collected, the borehole may be advanced (if necessary) with the bucket that was 
used to collect the sample. Each sample must be collected using a properly decontaminated 
bucket. Before the soil is placed in a pan, it is necessary to remove the top several inches of soil 
to minimize the possibility of cross-contamination of the sample from fall-in of material from the 
upper portions of the hole. Once the soil is placed in a pan, it is thoroughly mixed, and placed in 
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the appropriate sample container(s). Section 4 contains specific procedures for collecting and 
handling soil samples for volatile organic compounds analysis. 
 
3.2 Powered Equipment 
 
Powered equipment may be used to acquire soil samples from any depth (surface, shallow 
subsurface, and deep subsurface). When power equipment is used to advance the borehole and 
collect the sample, care must be taken that exhaust fumes, gasoline, and\or oil do not contaminate 
the borehole and the sample. Among the common types of powered equipment used to collect 
subsurface soil samples are split-spoon samplers driven with a drill rig drive-weight assembly or 
pushed using drill rig hydraulics; continuous split-spoon samplers; direct-push rigs; and back-
hoes. The use of each of these is described below. 
 
Drill Rigs 
 
Drill rigs offer the capability of collecting soil samples from greater depths. For all practical 
purposes, the depth of investigation achievable by this method is controlled only by the depth of 
soil overlying bedrock, which may be in excess of 100 feet. Split-spoon samplers are usually 
driven either inside a hollow-stem auger or an open borehole after the auger(s) have been 
temporarily removed. The spoon is driven with a 140-pound hammer through a distance of up to 
24 inches and removed. Continuous split-spoon samplers may be used to obtain five-foot long, 
continuous samples approximately 3 to 5 inches in diameter. These devices are placed inside a 
five-foot section of hollow-stem auger and advanced with the auger during drilling. As the auger 
advances, the central core of soil moves into the sampler and is retained. Before the soil is placed 
in a pan, it is necessary to remove the top several inches of soil to minimize the possibility of 
cross-contamination of the sample from fall-in of material from the upper portions of the hole. 
Once the soil is placed in a pan, it is thoroughly mixed, and placed in the appropriate sample 
container(s). Section 4 contains specific procedures for collecting and handling soil samples for 
volatile organic compounds analysis. 
 
Direct Push Rigs 
 
This method uses a standard split-spoon modified with a locking tip that keeps the spoon closed 
during the sampling push. Upon arrival at the desired depth, the tip is remotely released and the 
push continued. During the push, the released tip moves freely inside of the spoon as the soil core 
displaces it. This technique is particularly beneficial at highly contaminated sites, because no 
cuttings are produced. The push rods are generally retrieved with very little residue resulting in 
minimal exposure to sampling personnel and reduced investigation derived waste (IDW). 
 
Before the soil is placed in a pan, it is necessary to remove the top several inches of soil to 
minimize the possibility of cross-contamination of the sample from fall-in of material from the 
upper portions of the hole. Once the soil is placed in a pan, it is thoroughly mixed, and placed in 
the appropriate sample container(s). Section 4 contains specific procedures for collecting and 
handling soil samples for volatile organic compounds analysis. 
 
Geoprobe® Large Bore Soil Sampler 
 
Geoprobe® offers several tools for soil sample collection. Among these are the Macro-Core® 
Soil Sampler and the large bore and dual tube soil sampling systems. The use of the large bore 
soil sampling system for collection of surface and subsurface soil samples is described herein. 
The selection of this system does not preclude the use of the other systems at a future time. The 
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Large Bore sampler is a solid barrel, piston sealed, direct push device for collecting discrete 
interval samples of unconsolidated materials at depth. The sampler is approximately 30-inches 
(762 mm) long and has a 1.5-inch (38 mm) outside diameter. The Large Bore sampler is capable 
of recovering a discrete sample core 22 inches x 1.0 inches (559 mm x 25 mm) contained inside a 
removable liner. Sample volume measures up to 283 ml. The liner is a 24-inch long by 1.15-inch 
OD (610 mm x 29 mm) removable/replaceable thin-walled tube that fits inside the Large Bore 
sample tube. Liners facilitate retrieval of the sample and may be used for storage, when 
applicable. The Large Bore soil sampler is pushed with 1.25-inch diameter probe rod.  The 
following is a step-by-step description of the components and procedures used to collect a soil 
sample with the Large Bore sampler.  
 
Assembly of Large Bore Sampler 
 
1. Select a liner tube and push on to cutting shoe (one end of liner should be slightly flared, push 
this end on to shoe). 
 
2. Insert end of tube opposite cutting shoe into sample tube and screw cutting shoe firmly into 
sample tube. 
 
3. Thread piston tip onto piston rod then run piston assembly through the end of the sample tube 
opposite the cutting shoe, seating the piston tip in the cutting shoe. There should be a short 
section of exposed piston rod sticking out of sample tube. 
 
4. Place drive head over exposed end of piston rod and thread into end of sample tube. 
 
5. Install piston stop-pin in top of drive head. This retains the piston rod assembly during the 
push. 
 
6. The Large Bore sampler is now fully assembled and ready for sample collection. 
 
Sample Collection Using Large Bore Sampler 
 
1. Attach assembled Large Bore sampler to end of probe rod. 
 
2. Attach drive cap to probe rod and push rod into ground. 
 
3. Add additional rods to push Large Bore sampler to target sampling depth. 
 
4. At the desired target sampling depth, remove the drive cap to access inside of probe rod. 
 
5. Couple extension rods and extension rod handle together and insert into probe rod. Using 
handle, turn the extension rods inside probe rod. This should engage the piston-stop pin and 
remove it from the drive head attached to the top of the sample tube. Retrieve extension rods and 
attached piston-stop pin.  
 
6. Add addition probe rod, if required, reattach drive cap to top of probe rod and push probe rod 
and Large Bore sampler 24 inches to fill sampler. 
 
7. Attach pull cap and retrieve tool string. 
 
8. When retrieved, remove the piston rod, with piston tip, and the drive head. 
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9. Using the Large Bore wrench, unscrew the cutting shoe from the down-hole end of the sample 
tube. 
 
10. Remove the cutting shoe and attached liner and sample from sample tube. 
 
11. Sample has now been collected and is contained in the liner. At this time, it can be sub-
sampled, per analytical requirements. 
 
Special Considerations for Large Bore Soil Sampling 
 
Liner Use and Material Selection 
Due to the mode of operation, the Large Bore soil sampler must be used with a liner. Liners are 
available in the following materials: stainless steel, brass, cellulose acetate butyrate (CAB) and 
Teflon®. For the majority of environmental investigations conducted by EIB, either CAB or 
Teflon® liners are used. If samples are collected for organic compound analyses, Teflon® liners 
are required. CAB liners may be used if metals or other inorganic constituents are the object of 
the investigation. 
 
Sample Orientation 
 
When the liners and associated sample are removed from the sample tubes, it is important to 
maintain the proper orientation of the sample. This is particularly important when multiple 
sample depths are collected from the same push. It is also important to maintain proper 
orientation to define precisely what depth an aliquot was collected from. Maintaining proper 
orientation is typically accomplished using vinyl end caps. Convention is to place red caps on the 
top of liner and black caps on the bottom to maintain the proper sample orientation. Orientation 
can also be indicated by marking on the exterior of the liner with a permanent marker. 
 
Back-Hoes 
 
Back-hoes may be utilized in the collection of shallow subsurface soil samples. Samples may be 
collected directly from the bucket, or the trench wall (subject to applicable safety procedures). 
The bucket must be free of rust, grease, and paint. Only soil which has not been in contact with 
the bucket may be sampled, unless the bucket is cleaned according to the procedures described in 
Standard Field Cleaning Procedures SOP. 
 
Trenches offer the capability of collecting samples from very specific intervals and allow visual 
correlation with vertically and horizontally adjacent material. The sample should be collected 
without entering the trench itself, if possible. To collect the sample without entering the trench, 
use a stainless steel scoop attached to rigid electrical conduit with a scoop bracket to “dress” 
(remove surface layer of soil smeared on the trench wall as the bucket passed) the wall of the 
trench. Replace the scoop with a decontaminated scoop. Collect the soil. The collected soil is 
placed in a pan, thoroughly mixed, and placed in the appropriate sample container(s). Section 4 
contains specific procedures for collecting and handling soil samples for volatile organic 
compounds analysis 
 
4 Soil/Sediment Sampling (Method 5035) 
 
The following sampling protocol is recommended for site investigators assessing the extent of 
volatile organic compounds (VOCs) in soils and sediments at a project site. Because of the large 
number of options available, careful coordination between field and laboratory personnel is 



Field SOP – Soil Sampling  6 of 8 

needed. The specific sampling containers and sampling tools required will depend upon the 
detection levels and intended data use. Once this information has been established, selection of 
the appropriate sampling procedure and preservation method best applicable to the investigation 
can be made. 
 
4.1 Equipment 
 
Soil\sediment for VOC analyses may be retrieved using the equipment specified in Section 3 of 
this SOP. Once the soil\sediment has been obtained, the EnCore™ VOC sampler, Terracore Kits,  
syringes, stainless steel spatula, standard 2 oz soil VOC container, or pre-prepared 40 mL vials 
may be used/required for subsampling collection. The specific sample containers and the 
sampling tools required will depend upon the data quality objectives established for the site or 
sampling investigation. The various methods are described below. 
 
4.2 Sampling Methodology - Low Concentrations 
 
When total VOC concentrations in the soil/sediment are expected to be less than 200 ug/kg, the 
samples may be collected directly with the EnCore™ sampler or TerraCore™ syringe. If using 
the syringes, the sample must be placed in the sample container (40 ml pre-prepared vial) 
immediately to reduce volatilization losses. The 40 ml vials should contain 10 ml of organic free 
water for an un-preserved sample or approximately 10 ml of organic free water and a 
preservative. It is recommended that the 40 ml vials be prepared and weighed by the laboratory 
(commercial sources are available which supply preserved and tared vials). When sampling 
directly with the EnCore™ sampler, the vial must be immediately capped. A soil/sediment 
sample for VOC analysis may also be collected with conventional sampling equipment (as 
described in Sections 3 of this SOP). A sample collected in this fashion must either be placed in 
the final sample container (EnCore™ or 40 ml pre-prepared vial) immediately or the sample may 
be immediately placed into an intermediate sample container with no head space. If an 
intermediate container (usually 2 oz. soil jar) is used, the sample must be transferred to the final 
sample container (EnCore™ or 40 ml pre-prepared vial) as soon as possible not to exceed 30 
minutes. 
 
NOTE: After collection of the sample into either the 
EnCore™ Sampler or other container, the sample must 
immediately be stored in an ice chest and cooled. 
 
Soil\sediment samples may be prepared for shipping and 
analysis as follows: 
 
EnCore™ Sampler - the sample may simply be capped, 
locked and secured in a plastic/foil bag. 
 
Syringe (Terra Core Kits) – Terracore Kits are provided by 
the laboratory and contain a pre-calibrated plastic 
sampling syringe which only allows 5 grams of soil 
sample to be obtained. The Terracore Kit contains pre-
preserved vials. Add about 3.7 cc (approximately 5 grams) 
of sample material to 40 ml pre-prepared containers. 
Secure the containers in a plastic bag. Do not use a 
custody seals on the container, place the custody seal on 
the plastic bag. Note: When using the syringes, it is 
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important that no air is allowed to become trapped behind the sample prior to extrusion, as this 
will adversely affect the sample. Attachment 1 of this SOP provides additional instructions for 
collecting soil sample using the Terra Core kit.  
 
4.3 Special Techniques and Considerations 
 
Effervescence 
 
If low concentration samples effervesce from contact with the acid preservative, (see Section 4.2) 
then either a test for effervescence must be performed prior to sampling, or the investigators must 
be prepared to collect each sample both preserved or un-preserved as needed, or all samples must 
be collected un-preserved. To check for effervescence, collect a test sample and add to a pre-
preserved vial. If preservation (acidification) of the sample results in effervescence (rapid 
formation of bubbles) then preservation by acidification is not acceptable, and the sample must be 
collected un-preserved. If effervescence occurs and only pre-preserved sample vials are available, 
the preservative solution may placed into an appropriate hazardous waste container and the vials 
triple rinsed with organic free water. An appropriate amount of organic free water, equal to the 
amount of preservative solution, should be placed into the vial. The sample may then be collected 
as an un-preserved sample. Note that the amount of organic free water placed into the vials will 
have to be accurately measured. The Terra Core Kit eliminates the need for this by collecting an 
additional 5 gram soil sample placed in a vial preserved in DI water.  
 
Sample Size 
 
While this method is an improvement over earlier ones, field investigators must be aware of an 
inherent limitation. Because of the extremely small sample size, sample representativeness for 
VOCs may be reduced compared to samples with larger volumes collected for other constituents. 
The sampling design and objectives of the investigation should take this into consideration. 
 
Holding Times 
 
Field investigators should note that the holding time for an un-preserved VOC soil/sediment 
sample is 48 hours. Arrangements should be made to ship the soil/sediment VOC samples to the 
laboratory by overnight delivery the day they are collected so the laboratory may preserve and\or 
analyze the sample within 48 hours of collection. 
 
Percent Moisture 
 
Samplers must ensure that the laboratory has sufficient material to determine percent moisture in 
the VOC soil/sediment sample to correct the analytical results to dry weight. If other analyses 
requiring percent moisture determination are being performed upon the sample, these results may 
be used. If not, a separate sample (minimum of 2 oz.) for percent moisture determination will be 
required. Terra Core Kits contain the separate sample jar for determining % moisture at the lab.  
 
Safety 
 
Methanol is a toxic and flammable liquid. Therefore, methanol must be handled with all required 
safety precautions related to toxic and flammable liquids. Inhalation of methanol vapors must be 
avoided. Vials should be opened and closed quickly during the sample preservation procedure. 
Methanol must be handled in a ventilated area. Use protective gloves when handling the methanol 
vials. Store methanol away from sources of ignition such as extreme heat or open flames. The 
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vials of methanol should be stored in a cooler with ice at all times. Terra Core Kits contain 
specifically labeled vial containing methanol preservative.  
 
Shipping 
 
Methanol and sodium bisulfate are considered dangerous goods, therefore shipment of samples 
preserved with these materials by common carrier is regulated by the U.S. Department of 
Transportation and the International Air Transport Association (IATA). The rules of shipment 
found in Title 49 of the Code of Federal Regulations (49 CFR parts 171 to 179) and the current 
edition of the IATA Dangerous Goods Regulations must be followed when shipping methanol 
and sodium bisulfate. Consult the above documents or the carrier for additional information. 
Shipment of the quantities of methanol and sodium bisulfate used for sample preservation falls 
under the exemption for small quantities. A summary of the requirements for shipping samples 
follows. Refer to the code for a complete review of the requirements. 
 
1. The maximum volume of methanol or sodium bisulfate in a sample container is limited to 
thirty (30) mls. 
 
2. The sample container must not be full of methanol. 
 
3. The sample container must be stored upright and have the lid held securely in place. Note that 
the mechanism used to hold the cap in place must be able to be completely removed so weight is 
not added to the sample container, as specified in Method 5035. 
 
4. Sample containers must be packed in a sorbent material capable of absorbing spills from leaks 
or breakage of the sample containers. 
 
5. The maximum sample shuttle weight must not exceed 64 pounds. 
 
6. The maximum volume of methanol or sodium bisulfate per shipping container is 500 mls. 
 
7. The shipper must mark the sample shuttle in accordance with shipping dangerous goods in 
acceptable quantities. 
 
8. The package must not be opened or altered until no longer in commerce. 
 
5. Reference 
 
U.S. Environmental Protection Agency, Region 4.  2001.  Environmental Investigations 
Standard Operating Procedures and Quality Assurance Manual.  
www.epa.gov/region4/sesd/eisopqam/eisopqam.html 
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FIELD SOP FCP—Standard Field Cleaning Procedures (FCP) 
 
SOP PERFORMANCE OBJECTIVES: 
 
 To remove contaminants of concern from sampling, drilling, and other field equipment using 

a standard cleaning procedure to concentrations that do not impact study objectives. 
 
 
1.  Introduction 
 
Cleaning procedures are intended for use by field personnel for cleaning sampling and other 
equipment in the field. Sampling and field equipment cleaned in accordance with these 
procedures must meet the minimum requirements for Data Quality Objectives (DQO) definitive 
data collection. Deviations from these procedures should be documented in the approved study 
plan, field records, and investigative reports. These are the materials, methods, and procedures to 
be used when cleaning sampling and other equipment in the field. 
 
2.  Specifications for Cleaning Materials 
 
Specifications for standard cleaning materials referred to in this SOP are as follows: 
 

 Soap shall be a standard brand of phosphate-free laboratory detergent such as Liquinox®. 
Use of other detergent must be justified and documented in the field logbooks and 
inspection or investigative reports. 

 Solvent shall be pesticide-grade isopropanol. Use of a solvent other than pesticide-grade 
isopropanol for equipment cleaning purposes must be justified in the Site Investigation 
Work Plan (SIWP). Otherwise its use must be documented in field logbooks and 
inspection or investigation reports. 

 Tap water may be used from any municipal water treatment system. Use of an untreated 
potable water supply is not an acceptable substitute for tap water. 

 Analyte free water (deionized water) is tap water that has been treated by passing through 
a standard deionizing resin column. At a minimum, the finished water should contain no 
detectable heavy metals or other inorganic compounds (i.e., at or above analytical 
detection limits) as defined by a standard inductively coupled Argon Plasma 
Spectrophotometer (ICP) (or equivalent) scan. Analyte free water obtained by other 
methods is acceptable, as long as it meets the above analytical criteria. 

 Organic/analyte free water is defined as tap water that has been treated with activated 
carbon and deionizing units. At a minimum, the finished water must meet the analytical 
criteria of analyte free water and should contain no detectable pesticides, herbicides, or 
extractable organic compounds, and no volatile organic compounds above minimum 
detectable levels. Organic/analyte free water obtained by other methods is acceptable, as 
long as it meets the above analytical criteria. 

 Other solvents may be substituted for a particular purpose if required. For example, 
removal of concentrated waste materials may require the use of either pesticide-grade 
hexane or petroleum ether. After the waste material is removed, the equipment must be 
subjected to the standard cleaning procedure. Because these solvents are not miscible 
with water, the equipment must be completely dry prior to use. 

 
Solvents, laboratory detergent, and rinse waters used to clean equipment shall not be reused 
during field decontamination. 
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2.1 Handling and Containers for Cleaning Solutions 
 
Improperly handled cleaning solutions may easily become contaminated. Storage and application 
containers must be constructed of the proper materials to ensure their integrity. Following are 
acceptable materials used for containing the specified cleaning solutions: 
 

 Soap must be kept in clean plastic, metal, or glass containers until used. It should be 
poured directly from the container during use. 

 Solvent must be stored in the unopened original containers until used. They may be 
applied using Teflon® squeeze bottles.  

 Tap water may be kept in clean tanks, hand pressure sprayers, squeeze bottles, or applied 
directly from a hose. 

 Analyte free water must be stored in clean glass, stainless steel, or plastic containers that 
can be closed prior to use. It can be applied from plastic squeeze bottles. 

 Organic/analyte free water must be stored in clean glass, Teflon®, or stainless steel 
containers prior to use. It may be applied using Teflon® squeeze bottles, or with the 
portable system. 

 
Note: Hand pump sprayers generally are not acceptable storage or application containers for the 
above materials (with the exception of tap water). This also applies to stainless steel sprayers. All 
hand sprayers have internal oil coated gaskets and black rubber seals that may contaminate the 
solutions. 
 
2.2 Disposal of Solvent Cleaning Solutions 
 
Procedures for the safe handling and disposition of investigation derived waste (IDW), including 
used wash water, rinse water, and spent solvents are in the Field SOP for IDW. 
 
2.3 Equipment Contaminated with Concentrated Wastes 
 
Equipment used to collect samples of hazardous materials or toxic wastes or materials from 
hazardous waste sites, RCRA facilities, or in-process waste streams should be field cleaned 
before returning from the site. At a minimum, this should consist of washing with soap and 
rinsing with tap water. More stringent procedures may be required at the discretion of the field 
investigators. 
 
2.4 Safety Procedures for Field Cleaning Operations 
 
Some of the materials used to implement the cleaning procedures outlined in this SOP can be 
harmful if used improperly. Caution should be exercised by all field investigators and all 
applicable safety procedures should be followed. At a minimum, the following precautions should 
be taken in the field during these cleaning operations: 
 

 Safety glasses with splash shields or goggles, and latex gloves will be worn during all 
cleaning operations. 

 Solvent rinsing operations will be conducted in the open (never in a closed room). 
 No eating, smoking, drinking, chewing, or any hand to mouth contact should be 

permitted during cleaning operations. 
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2.5 Handling of Cleaned Equipment 
 
After field cleaning, equipment should be handled only by personnel wearing clean gloves to 
prevent re-contamination. In addition, the equipment should be moved away (preferably upwind) 
from the cleaning area to prevent recontamination. If the equipment is not to be immediately re-
used it should be covered with plastic sheeting or wrapped in aluminum foil to prevent re-
contamination. The area where the equipment is kept prior to re-use must be free of contaminants. 
 
3 Field Equipment Cleaning Procedures 
 
Sufficient clean equipment should be transported to the field so that an entire study can be 
conducted without the need for field cleaning. However, this is not possible for some specialized 
items such as portable power augers, well drilling rigs, soil coring rigs, and other large pieces of 
field equipment. In addition, particularly during large scale studies, it is not practical or possible 
to transport all of the pre-cleaned field equipment required into the field. In these instances, 
sufficient pre-cleaned equipment should be transported to the field to perform at least one day’s 
work. The following procedures are to be utilized when equipment must be cleaned in the field. 
 
3.1 Specifications for Decontamination Pads 
 
Decontamination pads constructed for field cleaning of sampling and drilling equipment should 
meet the following minimum specifications: 
 

 The pad should be constructed in an area known or believed to be free of surface 
contamination. 

 The pad should not leak excessively. 
 If possible, the pad should be constructed on a level, paved surface and should facilitate 

the removal of wastewater. This may be accomplished by either constructing the pad with 
one corner lower than the rest, or by creating a sump or pit in one corner or along one 
side. Any sump or pit should also be lined. 

 Sawhorses or racks constructed to hold equipment while being cleaned should be high 
enough above ground to prevent equipment from being splashed. 

 Water should be removed from the decontamination pad frequently. 
 A temporary pad should be lined with a water impermeable material with no seams 

within the pad. This material should be either easily replaced (disposable) or repairable. 
 
At the completion of site activities, the decontamination pad should be deactivated. The pit or 
sump should be backfilled with the appropriate material designated by the field team leader, but 
only after all waste/rinse water has been pumped into containers for disposal. No solvent rinsates 
will be placed in the pit. Solvent rinsates should be collected in separate containers for proper 
disposal. See Field SOP for IDW for proper handling and disposal of these materials. If the 
decontamination pad has leaked excessively, soil sampling may be required. 
 
3.2 "Classic Parameter" Sampling Equipment 
 
"Classic Parameters" are analyses such as pH meters, oxygen demand, nutrients, certain 
inorganics, sulfide, flow measurements, etc. For routine operations involving classic parameter 
analyses, water quality sampling equipment such as Kemmerers, buckets, dissolved oxygen 
dunkers, dredges, etc., may be cleaned with the sample or analyte-free water between sampling 
locations. A brush may be used to remove deposits of material or sediment, if necessary. If 
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analyte-free water is unavailable the samplers should be flushed at the next sampling location 
with the substance (water) to be sampled, before the sample is collected. Flow measuring 
equipment such as weirs, staff gages, velocity meters, and other stream gauging equipment may 
be cleaned with tap water between measuring locations, if necessary. The previously described 
procedures are not to be used for cleaning field equipment to be used for the collection of 
samples undergoing trace organic or inorganic constituent analyses. 
 
3.3 Sampling Equipment used for the Collection of Trace Organic and Inorganic 
Compounds 
 
The following procedures are to be used for all sampling equipment used to collect routine 
samples undergoing trace organic or inorganic constituent analyses: 
 

1. Clean with tap water and soap using a brush if necessary to remove particulate matter 
and surface films. Equipment may be steam cleaned (soap and high pressure hot water) as 
an alternative to brushing. Sampling equipment that is steam cleaned should be placed on 
racks or saw horses at least two feet above the floor of the decontamination pad. PVC or 
plastic items should not be steam cleaned. 
2. Rinse thoroughly with tap water. 
3. Rinse thoroughly with analyte free water. 
4. Rinse thoroughly with solvent. Do not solvent rinse PVC or plastic items. 
5. Rinse thoroughly with organic/analyte free water. If organic/analyte free water is not 
available, equipment should be allowed to completely dry. Do not apply a final rinse with 
analyte water. 
6. Remove the equipment from the decontamination area and cover with plastic. 
Equipment stored overnight should be wrapped in aluminum foil and covered with clean, 
unused plastic. 

 
3.4 Well Sounders or Tapes 
 
1. Wash with soap and tap water. 
2. Rinse with tap water. 
3. Rinse with analyte free water. 
 
3.5 Automatic Sampling Pump Cleaning Procedure 
 
CAUTION - During cleaning always disconnect the pump from the generator. 
The automatic sampling pump should be cleaned prior to use and between each monitoring well. 
The following procedure is required: 
 
1. Using a brush, scrub the exterior of the contaminated hose and pump with soap and tap water. 
2. Rinse the soap from the outside of the pump and hose with tap water. 
3. Rinse the tap water residue from the outside of pump and hose with analyte-free water. 
4. Place the pump and hose in a clean plastic bag. 
 
3.6 Automatic Sampler Tubing 
 
The tubing previously used in the automatic samplers may be field cleaned as follows: 
 
1. Flush tubing with tap water and soap. 
2. Rinse tubing thoroughly with tap water. 
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3. Rinse tubing with analyte free water. 
 
4.  Downhole Drilling Equipment 

 
These procedures are to be used for drilling activities involving the collection of soil samples for 
trace organic and inorganic constituent analyses, and for the construction of monitoring wells to 
be used for the collection of groundwater samples for trace organic and inorganic constituent 
analyses. 
 
4.1 Introduction 
 
Cleaning and decontamination of all equipment should occur at a designated area 
(decontamination pad) on the site. The decontamination pad should meet the specifications of 
Section 3.1. Tap water (potable) brought on the site for drilling and cleaning purposes should be 
contained in a pre-cleaned tank.  A steam cleaner and/or high pressure hot water washer capable 
of generating a pressure of at least 2500 PSI and producing hot water and/or steam (200_F plus), 
with a soap compartment, should be obtained. 
 
4.2 Preliminary Cleaning and Inspection 
 
The drill rig should be clean of any contaminants that may have been transported from another 
hazardous waste site, to minimize the potential for cross-contamination. Further, the drill rig itself 
should not serve as a source of contaminants. In addition, associated drilling and decontamination 
equipment, well construction materials, and equipment handling procedures should meet these 
minimum specified criteria: 
 

 All downhole augering, drilling, and sampling equipment should be sandblasted before 
use if painted, and/or there is a buildup of rust, hard or caked matter, etc., that cannot be 
removed by steam cleaning (soap and high pressure hot water), or wire brushing. 
Sandblasting should be performed prior to arrival on site, or well away from the 
decontamination pad and areas to be sampled. 

 Any portion of the drill rig, backhoe, etc., that is over the borehole (kelly bar or mast, 
backhoe buckets, drilling platform, hoist or chain pulldowns, spindles, cathead, etc.) 
should be steam cleaned (soap and high pressure hot water) and wire brushed (as needed) 
to remove all rust, soil, and other material which may have come from other hazardous 
waste sites before being brought on site. 

 Printing and/or writing on well casing, tremie tubing, etc., should be removed before use. 
Emery cloth or sand paper can be used to remove the printing and/or writing. Most well 
material suppliers can supply materials without the printing and/or writing if specified 
when ordered. 

 The drill rig and other equipment associated with the drilling and sampling activities 
should be inspected to insure that all oils, greases, hydraulic fluids, etc., have been 
removed, and all seals and gaskets are intact with no fluid leaks. 

 PVC or plastic materials such as tremie tubes should be inspected. Items that cannot be 
cleaned are not acceptable and should be discarded. 

 
4.2.1 Drill Rig Field Cleaning Procedure 
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Any portion of the drill rig, backhoe, etc., that is over the borehole (kelly bar or mast, backhoe 
buckets, drilling platform, hoist or chain pulldowns, spindles, cathead, etc.) should be steam 
cleaned (soap and high pressure hot water) between boreholes. 
 
4.2.2 Field Cleaning Procedure for Drilling Equipment 
 
The following is the standard procedure for field cleaning augers, drill stems, rods, tools, and 
associated equipment. This procedure does not apply to well casings, well screens, or split-spoon 
samplers used to obtain samples for chemical analyses, which should be cleaned as outlined in 
Section 3.3. 
 
1. Clean with tap water and soap, using a brush if necessary, to remove particulate matter and 
surface films. Steam cleaning (high pressure hot water with soap) may be necessary to remove 
matter that is difficult to remove with the brush. Drilling equipment that is steam cleaned should 
be placed on racks or saw horses at least two feet above the floor of the decontamination pad. 
Hollow-stem augers, drill rods, etc., that are hollow or have holes that transmit water or drilling 
fluids, should be cleaned on the inside with vigorous brushing. 
2. Rinse thoroughly with tap water. 
3. Remove from the decontamination pad and cover with clean, unused plastic. If stored 
overnight, the plastic should be secured to ensure that it stays in place.  
 
When there is concern for low level contaminants it may be necessary to clean this equipment 
between borehole drilling and/or monitoring well installation using the procedure outlined in 
Section 3.3. 
 
 
5. Reference 
 
U.S. Environmental Protection Agency, Region 4.  2001.  Environmental Investigations 
Standard Operating Procedures and Quality Assurance Manual.  
www.epa.gov/region4/sesd/eisopqam/eisopqam.html 
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FIELD SOP COC—Field Chain of Custody (COC) 
 
SOP PERFORMANCE OBJECTIVES: 
 
 To maintain and document the possession of samples from the time of collection until they or 

the received by the laboratory. 
 
1 Introduction 
 
Chain-of-custody procedures are comprised of the following elements; 1) maintaining sample 
custody and 2) documentation of samples for evidence. To document chain-of-custody, an 
accurate record must be maintained to trace the possession of each sample from the moment of 
collection to its introduction into evidence. 
 
2 Sample Custody 
 
A sample or other physical evidence is in custody if: 
 

 It is in the actual possession of an investigator; 
 It is in the view of an investigator, after being in their physical possession; 
 It was in the physical possession of an investigator and then it was secured to prevent loss 

or tampering; and/or 
 It is placed in a designated secure area. 

 
3 Documentation of Chain-of-Custody 
 
Sample Tag/Label 
 
A sample tag/label should be completed for each sample using waterproof, nonerasable ink. 
 
Chain-of-Custody Record 
 
The field Chain-Of-Custody Record is used to record the custody of all samples or other physical 
evidence collected and maintained by investigators. All physical evidence or sample sets shall be 
accompanied by a Chain-Of-Custody Record. This Chain-Of-Custody Record documents transfer 
of custody of samples from the sample custodian to another person, to the laboratory, or other 
organizational elements. To simplify the Chain-of-Custody Record, as few people as possible 
should have custody of the samples during the investigation.  
 
The Chain-Of-Custody Record also serves as a sample logging mechanism for the laboratory 
sample custodian. A separate Chain-of-Custody Record should be used for each final destination 
or laboratory utilized during the investigation. 
 
The following information must be supplied in the indicated spaces to complete the field Chain-
Of-Custody Record. 
 
1. The project number. 
2. The project name. 
3. The project manager. 
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4. If the individual serving as the field sample custodian is different from the individual serving 
as the project leader, the field sample custodian's name and the title of the sample custodian (e.g., 
Jane Doe, Sample Custodian) should be recorded in the Remarks/AirBill" section of the Chain-
of-Custody Record. This section may also be used to record airbill numbers, registered or 
certified mail serial numbers, or other pertinent information. 
 
5. All samplers or sampling team leaders (if applicable) must sign in the designated signature 
block. 
 
6. The sampling station ID (if positional data is recorded for the sample), Station ID, Media Code, 
date, and time of sample collection, grab or composite sample designation, and a brief description 
of the type of sample and/or the sampling location must be included on each line. One sample 
should be entered on each line and a sample should not be split among multiple lines. 
 
7. If multiple sampling teams are collecting samples, the sampling team leader's name should be 
indicated in the "Remarks" column. 
 
8. The total number of sample containers must be listed in the "Total Containers" column for each 
sample. The number of individual containers for each analysis must also be listed. There should 
not be more than one sample type per sample. Required analyses should be circled or entered in 
the appropriate location as indicated on the Chain-of- Custody Record. 
 
9. The tag/label numbers for each sample and any needed remarks are to be supplied in the 
"Tag/Label Number" column. 
 
10. The sample custodian and subsequent transferee(s) should document the transfer of the 
samples listed on the Chain-of-Custody Record. The person who originally relinquishes custody 
should be the sample custodian. Both the person relinquishing the samples and the person 
receiving them must sign the form. The date and time that this occurred should be documented in 
the proper space on the Chain-of-Custody Record. 
 
11. Usually, the last person receiving the samples or evidence should be the laboratory sample 
custodian or their designee(s). 
 
The Chain-of-Custody Record is a serialized document. Once the Record is completed, it 
becomes an accountable document and must be maintained in the project file. The suitability of 
any other form for chain-of-custody should be evaluated based upon its inclusion of all of the 
above information in a legible format. 
 
4 Transfer of Custody with Shipment 
 

 Samples shall be properly packaged for shipment in accordance with the procedures 
outlined in the Shipment SOP. 

 
 All samples shall be accompanied by the Chain-Of-Custody Record. The original and one 

copy of the Record will be placed in a plastic bag inside the secured shipping container if 
samples are shipped. When shipping samples via common carrier, the "Relinquished By" 
box should be filled in; however, the "Received By" box should be left blank. The 
laboratory sample custodian is responsible for receiving custody of the samples and will 
fill in the "Received By" section of the Chain-of-Custody Record. One copy of the 
Record will be retained by the project manager. The original Chain-of-Custody Record 
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will be transmitted to the project manager after the samples are accepted by the 
laboratory. This copy will become a part of the project file. 

 
 
5  Reference 
 
U.S. Environmental Protection Agency, Region 4.  2001.  Environmental Investigations Standard 
Operating Procedures and Quality Assurance Manual.  
www.epa.gov/region4/sesd/eisopqam/eisopqam.html 
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FIELD SOP IDW—Investigation Derived Waste 
 
SOP PERFORMANCE OBJECTIVES: 
 
 Ensure proper management and disposal of Investigation Derived Waste. 
 
1.  Introduction 
 
Investigation-derived wastes (IDW) are defined as any by-product to field activities that is 
suspected or known to be contaminated with any hazardous substance.  The performance of field 
activities will produce waste products that may be non-hazardous or hazardous IDW. 
 
2. Types of IDW 

 
Materials which may become IDW are: 

 Personnel protective equipment (PPE) -- This includes disposable coveralls, gloves, 
booties, respirator canisters, splash suits, etc. 

 Disposable equipment -- This includes plastic ground and equipment covers, aluminum 
foil, conduit pipe, composite liquid waste samplers (COLIWASAs), Teflon® tubing, 
broken or unused sample containers, sample container boxes, tape, etc. 

 Soil cuttings from drilling or hand augering. 
 Drilling mud or water used for water rotary drilling. 
 Ground water obtained through well development or well purging. 
 Cleaning fluids such as spent solvents and washwater. 
 Packing and shipping materials. 

 
3.  Management of Non-Hazardous IDW 
 
Disposal of non-hazardous IDW from hazardous waste sites should be addressed in the study 
plan. If the waste is from an active facility, permission should be sought from the operator of the 
facility to place the non-hazardous PPE, disposable equipment, and/or paper/cardboard wastes 
into the facilities' dumpsters. If necessary, these materials may be placed into municipal 
dumpsters, with the permission of the owner. These materials may also be taken to a nearby 
permitted landfill. On larger studies, waste hauling services may be obtained and a dumpster 
located at the study site. Non-hazardous IDW may also be buried on site near the contamination 
source, with the burial location noted in the field logbook. Disposal of non-hazardous IDW such 
as drill cuttings, purge or development water, decontamination washwater, drilling muds, etc., 
should be specified in the approved study plan. It is recommended that these materials be placed 
into a unit with an environmental permit such as a landfill or sanitary sewer. These materials must 
not be placed into dumpsters. If the facility at which the study is being conducted is active, 
permission should be sought to place these types of IDW into the facilities treatment system. It 
may be feasible to spread drill cuttings around the borehole, or if the well is temporary, to place 
the cuttings back into the borehole. Cuttings, purge water, or development water may also be 
placed in a pit in or near the source area. Monitoring well purge or development water may also 
be poured onto the ground downgradient of the monitoring well. Purge water from private potable 
wells which are in service may be discharged directly onto the ground surface. 
 
At a minimum the requirements of the management of non-hazardous IDW are as follows:  

 Liquid and soil/sediment IDW must be containerized and analyzed before disposal. 
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 The collection, handling, and proposed disposal method must be specified in Site 
Investigation Work Plan (SIWP). 

 
4.  Management of Hazardous IDW 
 
Disposal of hazardous or suspected hazardous IDW must be specified in the SIWP. Hazardous 
IDW must be disposed as specified in US-EPA regulations. If appropriate, these wastes may be 
placed back in an active facility waste treatment system. These wastes may also be disposed of in 
the source area from which they originated, if doing so does not endanger human health and the 
environment. If on-site disposal is not feasible, and if the wastes are suspected to be hazardous, 
appropriate tests must be conducted to make that determination. If they are determined to be 
hazardous wastes, they must be properly contained and labeled. They may be stored on the site 
for a maximum of 90 days before they must be manifested and shipped to a permitted treatment 
or disposal facility. Generation of hazardous IDW must be anticipated, if possible, to permit 
arrangements for proper containerization, labeling, transportation, and disposal/treatment in 
accordance with US-EPA regulations. The generation of hazardous IDW should be minimized.. 
Most routine studies should not produce any hazardous IDW, with the exception of spent solvents 
and possibly purged ground water. Care should be taken to keep non-hazardous materials 
segregated from hazardous waste contaminated materials. The volume of spent solvents produced 
during equipment decontamination should be controlled by applying only the minimum amount 
of solvent necessary, and capturing it separately from the washwater. 
 
At a minimum the requirements of the management of hazardous IDW are as follows: 

 Spent solvents must be properly disposed or recycled. 
 All hazardous IDW must be containerized. Proper handling and disposal should be 

arranged prior to commencement of field activities. 
 
5. Reference 
 
U.S. Environmental Protection Agency, Region 4.  2001.  Environmental Investigations 
Standard Operating Procedures and Quality Assurance Manual.  
www.epa.gov/region4/sesd/eisopqam/eisopqam.html 
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FIELD SOP ___100—MINNIERAE 2000 PORTABLE VOC MONITOR (PGM-7600) 
OPERATION & MAINTENANCE  
 
SOP PERFORMANCE OBJECTIVES: 
 
 Ensure that the instrument will provide the highest available accuracy and results of VOC 

monitoring during the project. 
 Ensure that the instrument will operate as it is designed, given the field conditions that it is 

subjected during the project. 
 Ensure that the instrument will be maintained according to its required specifications, thereby 

providing dependability and accuracy for the duration of the project.  
 
1 Introduction 
 
The basis methods and procedures for the operation and maintenance of the MinnieRae 2000 
VOC monitor are contained in SOP ___100.  All of specific procedures and methods discussed in 
this SOP should first be reviewed in the MinnieRae 2000 VOC Monitor Operation & 
Maintenance Manual. The SOPs to be used for this instrument should be applied for the duration 
of the project, which will ensure dependability and accuracy of the field sampling media 
evaluations, as well as personal health & safety requirements.   
 
2 Calibration Methods 
 
Prior to the field operation of the VOC monitor, proper calibration of the instrument is 
recommended.  The calibration is done by exposing the sensor(s) to a known concentration of 
calibration gas.  Typically, this is done at the beginning of each day.  The calibration can be 
performed on a two-point process; (1) fresh air and (2) standard reference gas.  The fresh air 
calibration should read no detectable VOCs (0.0 ppm), and is used to set the zero point for the 
sensor.  The standard reference point of a known concentration and gas will be used for the 
second point of reference. Up to eight measurement gases can be stored into the instrument 
memory.    
 
3 Operation & Maintenance Methods 
 
To turn on the instrument, the “Mode” key needs to be depressed for a few seconds.  A single 
beep will sound, and a series of readings will cycle on the instrument display screen.  The 
“Mode” key is also used in turning off the instrument, and needs to be depressed during a 5-
second countdown.  The final reading shall read “Off” after the countdown is completed.  During 
the operation of the instrument, special care should be taken to ensure that the sensor probe is not 
restricted.  Any restriction of air supply to the sampling pump shall cause a repeating beeping 
alarm.  The instrument should be turned off, and then turned back on to resume operation.   
 
The VOC monitor instrument is very sensitive to high humidity and moisture conditions.  Also, 
soil particles can easily block the sensor tube and possibly get sucked on the lamp and sensor 
itself.  In the event that these conditions occur, the instrument will need to be disassembled and 
cleaned.  GC grade methanol may be used for cleaning the instrument. After reassembly, the 
instrument may need to be re-calibrated prior to normal operation.   
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FIELD SOP 601 ___ MINI-RAM AERESOL DUST MONITOR 
OPERATION & MAINTENANCE  
 
SOP PERFORMANCE OBJECTIVES: 
 
 Ensure that the instrument will provide the highest available accuracy and results of aerosol 

dust monitoring during the project. 
 Ensure that the instrument will operate as it is designed, given the field conditions that it is 

subjected during the project. 
 Ensure that the instrument will be maintained according to its required specifications, thereby 

providing dependability and accuracy for the duration of the project.  
 
1 Introduction 
 
Field measurements may be collected using portable real time aerosol meter (Mini-RAM) that 
measures aerosols. The Mini-RAM is used to measure  dust particulates in  ambient air. All of 
specific procedures and methods discussed in this SOP should first be reviewed in the Mini-Ram 
Aerosol Monitor Operation & Maintenance Manual. The SOPs to be used for this instrument 
should be applied for the duration of the project, which will ensure dependability and accuracy of 
the field sampling media evaluations, as well as personal health & safety requirements.   
 
2 Calibration Methods 
 
The Mini-RAM will be calibrated to manufacturer’s specification including daily zero in zero bag 
before each day’s sampling activities begin and as needed throughout the day if irregularities in 
the readings become apparent.  
 
3 Operation & Maintenance Methods 
 

 Press MEAS key (always starting from OFF on the display). 
 Wait about 36 seconds after which MINIRAM will indicate concentration in mg/ m3, 

update every 10 seconds. 
 At anytime during a run, pressing the TWA key, the MINIRAM will indicate the 

timeweighted average concentration for the run up to present time. Pressing the TWA 
does not influence the run operation of the MINIRAM. As soon as the TWA key is 
released the display returns to the 10-second concentration indications. 

 To terminate a run, press OFF key. MINIRAM will retain in memory the TWA value up 
to the time the OFF key was pressed. The last 7 such TWA values are always retained in 
memory and can be played back by pressing PBK key for more than two seconds (always 
starting from OFF display). 

 
If at any time MINIRAM display shows a small bar to the left of the BAT, the battery should be 
recharged for at least 12 hours. Only use charger supplied with MINIRAM.  Allow MINIRAM 
battery to discharge completely before recharging: just leave it in MEAS until it shuts off 
automatically. Do not “top off” battery charge as that will reduce its capacity. 



Sustainable Environmental Solutions 
www.deiganassociates.com 

 

 
Deigan & Associates, LLC 

Environmental Consultants 
 
 

Quality Assurance Project Plan 
Lake Shore Foundry Interim Measures  

Rev: 0 
 
 
 
 

 
 

Appendix E 
 
 
 

Field Forms 



Sustainable Environmental Solutions 
www.deiganassociates.com 

 

Table of Contents 
 

 
Example Sample Label 
Example Chain of Custody Form 
Example Boring/Well Log 
 
 
 
 
 
 
 
 
 
 
 
 
 







Deigan & Associates BORING NUMBER MW-2

PROJECT  Former Fansteel/VR Wesson Property PROJECT NO.   
LOCATION  Waukegan, Illinois BOREHOLE DIA.   8 inches 
TOTAL DEPTH      14 ft. DEPTH TO WATER  10.04' TOC (583.58' MSL)
TOC ELEV.                 593.62 DRILLING METHOD    Truck Mounted Rig - HSAs
COMPANY DATE DRILLED November 17, 2004
DRILLER   GEOLOGIST  Kerry Van Allen
LOCATION   North-Central Portion of Parcel 6; 11283.20/5368.03
COMMENTS  

Depth Well Graphic                    Description Sample
(ft) Record Log              Soil Classification

Int. Type
0

Dark brown to black silty coarse to fine sand, some coarse to fine SM
gravel, cinder, coal, slag, fill, medium dense, moist. PID = 0.1 ppm
Recovery = 23"

2
As above, fill, moist. PID = NA  Recovery = 0 SM

4 Light brown medium to fine sand, poorly graded, loose, moist. SP
PID = 2 to 3 ppm  Recovery = 14"

6 As above.  Below 7.2', brown coarse to fine sand, well graded, loose, SW
moist.  PID = 0.5 ppm  Recovery = 17"

8 As above, medium dense, moist. PID = ND  Recovery = 15" SW

10 As above, dense, saturated. PID = 0.5 ppm  Recovery = 15" SW

12 Gray silty clay, some coarse to fine sand, occasional fine gravel, very CL
hard, moist.  PID = ND  Recovery = 22"

14

16 Set well screen from 8 to 13' bgs, with sand pack to 7' bgs. 
Materials used include Schedule 40 PVC, 2" diameter w/ flush mount
Developed well on November 19, 2004 using peristaltic pump.  Removed 2.5
gallons before emptying well.  

18

20

Legend SILTY CLAY Organic topsoil SILT
SANDY CLAY SAND

CC = Continuous Core ST = Shelby Tube GP = Geo-Probe
SS = Split Spoon AS = AugerSample HSA = Hollow-Stem Auger

Gary Deigan
Text Box
EXAMPLE BORING/WELL LOG--Note this information may also be recorded in the field log book--then prepared in the office.
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SITE-SPECIFIC HEALTH AND SAFETY PLAN 
 

Environmental Soil Sampling Work 
Lake Shore Foundry 

653 Market Street 
Waukegan, Illinois 

 
1.0 PURPOSE 
 

In accordance with OSHA 29 CFR 1910.120 and Deigan & Associates, LLC (D&A) policy, 
a Site-Specific Safety and Health Plan (HASP) has been completed prior to engaging in 
sampling activities of sites where hazardous constituents or conditions have been confirmed 
or may potentially be present.  This HASP has been designed to help identify, evaluate, and 
control safety and health hazards and provide for emergency response.  To ensure that proper 
health and safety measures are implemented during sampling activities at the above 
referenced site, all on-site D&A personnel are required to adhere to the contents of this 
HASP.  This HASP will also be provided to all other parties involved with the subject 
project, including but not limited to D&A’s subcontractors, the site owner, and the owner’s 
authorized representatives.  All parties other should have and implement their own HASP. 

 
2.0 APPLICABILITY 
 

This Plan has been developed in compliance with all applicable regulations, including 
Occupational Safety and Health Administration (OSHA) standards (29 Code of Federal 
Regulations (CFR) 1910 and 1926). 

 
D&A will require that all sub-contractors and sub-consultants follow applicable health and 
safety requirements promulgated by OSHA, this Plan, and those listed below: 

 
• Employees must have the appropriate training (i.e., 40-hour OSHA 29 CFR 1910.120) health 

and safety course for hazardous waste workers/operators.  
 
• Personnel working at this site must have had an annual physical (or physician’s waiver for 

biennial physical), be certified by a qualified physician “fit for duty” and “fit for respirator 
use”, if necessary, and be in a medical monitoring program, when applicable to their duties 
at the site. 

 
• Proof of training and physical must be provided upon request. 
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• Personnel must have appropriate personal protective equipment (PPE) for the specific job 

(e.g., hard hat, safety shoes, protective eye and/or face protection, respirator, hearing 
protection, gloves, etc.). 

 
• All equipment and field operations must meet applicable safety standards and satisfy an 

inspection by D&A's Site Safety Officer and/or Project Manager.  Unsafe equipment or 
operations will not be tolerated and repeated safety and health violations will necessitate 
shut-down of the job/work. 

 
Subcontractors may operate under their own Site- Specific Health and Safety Plan, provided 
that such Plan is at least as stringent as the provisions contained within this HASP.  Such 
Plans must be submitted to D&A and approved in advance by the D&A’s Site Safety Officer 
and/or Project Manager. 

 
3.0 SITE CHARACTERIZATION AND ANALYSIS 
 

Soils at the site have been evaluated in preliminary site investigations in an effort to identify 
areas potentially impacted by contaminants due to historical operations.  Potential 
environmental concerns have been identified within the project boundaries and at varying 
degrees of impact.  Based on information available from 2004 sampling activities conducted 
by the USEPA, the primary contaminant on the site is lead.  

 
The principal health hazards associated with lead are presented in Attachment A.  

 
 3.1 Site Location 
 

The site is located at 653 Market Street, Waukegan, Lake County, Illinois . The dimensions 
of the property are approximately 270 feet north-south and 135 feet east-west. The 0.77 acre 
LSF property contains a single corrugated metal building. The Facility is located on the 
western shoreline of Lake Michigan. The Elgin, Joliet, and Eastern railroad borders the 
facility on the west and north sides.  Lake Michigan borders the facility on the east side. A 
City ROW is south of the facility. The ground surface is relatively flat with fill soil covering 
much of the ground throughout the facility property. The LSF property and adjoining 
properties have a 100+ year history of heavy industrial uses, including Moen, US Steel, 
Fansteel/VR Wesson, Waukegan Paint & Lacquer, Diamond Scrap Yard and numerous other 
factories and warehouses.  

 
3.2 Objective 
 
The objective of the project is the completion of a soil investigation at various locations 
throughout the site.  The site-work portion of this project will involve the preparation and 
collection of soil samples, utilizing a coordinate grid system. Soil borings will be collected 
using a Geoprobe soil-boring machine or a truck-mounted auger.  Soil borings will be 
advance to pre-determined depths ranging between the ground surface and 11 to 14 feet.  
Upon completion of the soil borings, soil samples will secured for laboratory analysis. 
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 3.3 Material Types 
 

The materials to be handled during this project are concrete, asphalt, and soil 
materials from the soil boring locations.  It is also believed that fill debris will be 
encountered. It is believed that the soil materials and groundwater encountered will 
contain low level metal contaminants or non-detectable contaminants.     

 
 3.4 Characteristics 

 
Some of borings will penetrate through several inches of concrete and/or asphalt, 
followed by soil borings below grade.  The remaining boring locations will be 
advanced at locations where concrete and/or asphalt surface materials do not exist.   
 
Soil characteristics and historic contaminant findings are summarized in the Interim 
Measures Work Plan. 

 
 3.5 Unusual Site Features 
 

The site consists of approximately 0.77 acres.  Most of the property is covered by a 
building.  The rest of the site is used for parking or is undeveloped land that is 
covered with low lying vegetation.   
 
Overhead power lines are present at various locations bordering the site.  Extreme 
care must be taken to prevent contact of personnel or drilling equipment with 
overhead lines or any other energized conductors or equipment.  Accordingly, all 
utilities will be clearly marked prior to drilling activities. 

 
No soil borings or sampling will be conducted in confined or enclosed spaces during 
the course of this project.  

 
 3.6  Brief Summary of Hazard Evaluation 
 

The surficial and subsurface soil materials to be sampled are expected to contain lead. 
 Samples are expected to be moist, and inhalation exposure to contaminated soil dust 
is unlikely.  However due to the potential for lead entrainment in ambient air, 
concentrations in the employee breathing zone will be closely monitored; however, 
significant exposures are not expected.  Encountering “hot spots” or additional 
contaminants not previously identified may increase exposure potential. 

 
Respiratory protection will not be required when lead concentrations measured with a 
micro-R meter are at or below “background” levels.  Work practices, PPE, and other 
necessary protective clothing are required to prevent excessive skin contact with 
contaminated soils. 

 
4.0 SITE DESCRIPTION 
 

The subject site and project is referred to as the Lake Shore Foundry, which is an operating 
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facility. The site is located at 653 Market Street, Waukegan, Lake County, Illinois . The 
dimensions of the property are approximately 270 feet north-south and 135 feet east-west. 
The 0.77 acre LSF property contains a single corrugated metal building. The Facility is 
located on the western shoreline of Lake Michigan. The Elgin, Joliet, and Eastern railroad 
borders the facility on the west and north sides.  Lake Michigan borders the facility on the 
east side. A City ROW is south of the facility. The ground surface is relatively flat with fill 
soil covering much of the ground throughout the facility property. The LSF property and 
adjoining properties have a 100+ year history of heavy industrial uses, including Moen, US 
Steel, Fansteel/VR Wesson, Waukegan Paint & Lacquer, Diamond Scrap Yard and 
numerous other factories and warehouses.  
 
Products presently produced by Lake Shore Foundry include brass, bronze & aluminum sand 
& permanent mold castings. The facility previously manufactured red brass and tin bronze, 
products which contained lead.   Previous investigations by EPA in September 2004 
measured lead in soil at levels exceeding regulatory limits.  

 
5.0 COMPREHENSIVE WORK PLAN 
 
 The project objective is to conduct soil borings and collect soil samples. 
 

Soil borings are scheduled to be advanced to further characterize surface and subsurface soil 
impact at this site.  Borings will be collected using a Geoprobe or truck-mounted auger.  All 
samples collected will be screened and secured on-site for subsequent delivery to, or pick-up 
by the laboratory for analysis. 

 
Under normal circumstances, the following tasks are to be performed during drilling 
operations at the site: 
 
• Mobilization 
 
• Geoprobe/Drilling Equipment Positioning 

 
• Drilling Operations Using the Geoprobe or Auger Equipment 

  
• Soil Sample Extraction 

 
• Soil Screening 

 
• Collection, Securing, and Packing of Soil Samples 

 
• Cleaning and Decontamination of Drill Stocks 

 
• Placement of Soil in Disposal Drums for Removal and Disposal (as Required) 

 
• Disposal of Cleaning/Decontamination Solutions and other Wastes Arising from 

Decontamination of Equipment and PPE 
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 5.1 Schedule of Work 
 

Surface and sub-surface soil boring installation work on this site is scheduled to be 
conducted in Spring/Summer 2007.  
 

 5.2  Location of Sampling Areas 
 
 The locations of sampling areas are identified in the “Interim Measure Work Plan”. 
 
6.0 ON-SITE ORGANIZATION AND COORDINATION 
 

D&A will assign a Project Manager and a Site Safety Officer for the site work.  The Project 
Manager will have overall responsibility for the work, including the coordination of sub-
contractor activities.  The Site Safety Officer will have responsibility for overall site safety, 
including making recommendations to sub-contractors regarding all issues related to safety 
and health.  These assigned individuals will be identified prior to site mobilization on the 
“Responsible Persons” forms included as Attachment B.  

 
Sub-contractors shall identify their own “Responsible Persons” or supervisors. These 
“Responsible Persons” will be knowledgeable of their work and associated hazards.  Sub-
contractors must have the authority to stop work whenever unsafe conditions exist or when 
ordered to stop work by the D&A Project Manager or Site Safety Officer.  

 
All persons working on-site (including listing their job responsibilities) must be identified on 
the forms presented in Attachment B/C prior to the start of work.  Attachment B/C will be 
updated by the D&A Project Manager or Site Safety Officer as on-site personnel change. 

 
7.0 SITE CONTROL 
 

The D&A Project Manager has been designated to coordinate access to the site, including 
security, as reasonably should be expected.  An “Exclusion Zone” (EZ) of approximately 
25-foot radius will be established around each boring location.  Only authorized persons, 
wearing designated PPE, will be permitted within this zone. Smoking, eating, drinking, or 
application of cosmetics is prohibited in this zone. 

 
A “Contamination Reduction Zone” (CRZ) will be established outside of the EZ.   The 
purpose of the CRZ is to provide an area around the EZ to decontaminate tools and 
equipment, and also to offer protection of the workers within the work area.  A CRZ will be 
established by the D&A Site Safety Officer or Project Manager around each boring location 
using paint, traffic cones, barrier tape and/or other site features, as appropriate.  

 
There will not be an office trailer or other temporary structure on-site during this project.  
The D&A Project Manager and/or Site Safety Officer will keep a cellular phone activated at 
all times in case of emergencies.  The drilling sub-contractor will be equipped with a first aid 
kit and fire extinguisher. 

 
Due to the site’s proximity to Lake Michigan, prevailing winds change frequently and can be 
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from any direction.  Prevailing winds in the summer months in the Midwest are typically 
from the southwest and may be variable.  The perimeters of the EZ and CRZ may require 
adjustment to account for windy conditions.   

 
8.0 HAZARD EVALUATION 
 

Surface and sub-surface soils at the site have been evaluated in preliminary site 
investigations in an effort to identify areas potentially impacted by contaminants due to 
historical operations.  Potential environmental concerns have been identified within the 
project boundaries and at varying degrees of impact.  Based on information available from 
2004 sampling activities conducted by the USEPA, the primary contaminant on the site is 
lead.  
 
The principal health hazards associated with lead are presented in Attachment A. 
 

9.0 PERSONAL PROTECTIVE EQUIPMENT 
 

Based on the evaluation of potential hazards, the following levels of personal protection have 
been designated for use for the following work tasks: 

 
 

 
Location 
 

 
Job Function 
 

 
Level of Protection 
 

 
Exclusion Zone 
 

 
Drilling 
 

 
Modified Level D* 
 

 
Exclusion Zone 
 

 
Sample Preparation 
 

 
Modified Level D* 
 

 
Contamination Reduction 
Zone 

 
Decontamination of tools 
and equipment 
 

 
Modified Level D* 
 

 
Safe Zone 
 

 
Various 
 

 
Hard hat, safety shoes and 
eye protection are required 
throughout the site 

 
 *Note: Under normal operations, the minimum PPE required by personnel performing 

soil boring and monitoring well installation work is “Modified Level D”. Modified Level D 
protection includes a hard hat, protective eyewear (safety glasses with side shields), 
steel-toed footwear, hearing protection (muffs or plugs), and disposable latex gloves (soil 
handling) and household-type work gloves (equipment handling).  Respiratory protection is 
not required unless warranted by air monitoring.  

 
PPE suitable for normal operations will be worn as described above.  PPE will be upgraded 
to Level C (addition of appropriate air-purifying respirator) if air monitoring indicates 
sustained exposures in the personal breathing zone of 25 ug/m3 lead.  At any exposure above 
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50% of lead’s OSHA Permissible Exposure Limit (PEL, which is 50 ug/m3 for lead), work 
activities will be stopped to review safety procedures to make any appropriate changes. 

 
10.0 COMMUNICATION PROCEDURES 
 

Communication procedures will include face-to-face verbal communication and the use of 
cellular phones.  In the event of an emergency, the emergency procedures presented in 
Section 12.3 will be followed. 
 

11.0 DECONTAMINATION PROCEDURES 
 
 11.1 Equipment Decontamination 

 
In order to prevent cross-contamination of samples and to minimize exposure to 
personnel, drill rigs, stock, and sampling equipment shall be thoroughly 
decontaminated before being removed from the EZ of each boring location.  
 
Procedures for equipment decontamination are specified in the Section 4.4 of the 
Quality Assurance Project Plan (QAPP). 

 
 Decontamination of equipment shall be performed in Modified Level D PPE. 
 
 11.2 Personnel Decontamination 
 

Prior to relocating the drill rig and supporting equipment, personnel shall perform 
decontamination as follows: 

 
• Complete equipment decontamination prior to personal decontamination 
 
• Rinse gross contamination from outer gloves into waste drum 

 
• Decontaminate other PPE as needed 

 
• Remove barriers and proceed with relocation 

 
Prior to leaving the EZ for breaks, lunch, or at end of work shift, personnel shall 
perform decontamination as follows: 

 
• Rinse gross contamination from outer gloves into waste drum 

 
• Decontaminate other PPE as needed 

 
• Remove gloves and dispose in waste drum 

 
A personal wash station shall be established outside the CRZ. The wash station will 
be equipped with potable water and soap.  All employees who have entered the EZ or 
CRZ must, upon leaving the EZ or CRZ, use the personal wash station to wash hands 
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and face prior to eating, drinking or smoking. 
 

Persons will avoid direct contact with and will take steps to avoid inhalation of 
decontamination chemicals, including sprayed water, when performing 
decontamination. 

 
12.0 SITE SAFETY AND HEALTH PLAN 
 

The Site Safety Officer is directly responsible for implementation of all site safety 
recommendations. 

 
 12.1  Emergency Medical Location/Procedure 
 

Local Waukegan ambulance/fire service is available by calling 911. Their response 
time is approximately 2-5 minutes.   
 
The following phone list represents the emergency phone numbers for this project: 
 
• Ambulance:     911 
 
• Waukegan Fire Department:   911 

 
• Waukegan Police Department:   911 

 
• Vista Medical Center, East 

1324 N. Sheridan Road, Waukegan, Illinois: 1-847-360-3000 
   1-847-360-4181  
   (Emergency Dept.) 

 
The Vista Medical Center, East is approximately 2.5 miles from the center of 
the Project site. See Figure 1. 
 
Directions:  WEST on Belvidere Road. Turn RIGHT onto N SHERIDAN 
RD.  End at 1324 N. Sheridan Road. 
 

 
• Poison Control Center:    1-800-382-9097 

 
• Illinois Emergency Management Agency: 1-800-782-7860 

 
• IEPA-Emergency Response Unit:  1-800-424-9300 

 
• Center for Disease Control:   1-404-633-5313 

 
• National Response Center:   1-800-424-8802 

 
 First aid/safety equipment will be available on-site as follows: 
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• First aid kit will be available on drilling equipment. 

 
• Emergency eyewash station will be available on drilling equipment. 

 
• Fire extinguishers will be available on drilling equipment. 

 
Material Safety Data Sheets (MSDSs) will be available that provide information on 
chemicals likely to be stored or used on-site.  The MSDSs provide emergency medical 
information for exposure.   
 

 12.2 Environmental Monitoring 
 

The following environmental monitoring equipment will be used on-site at specified 
intervals: 

 
 Photoionization Detector (PID), with 10.6eV or 11.7eV lamp- 
 

• Performs periodic measurements in worker breathing zone 
 

• Perform “fresh air zero” and calibrate daily using 100 ppm isobutylene calibration 
gas 

 
• Mini-RAM aerosol monitor performs periodic measurements for particulates in 

worker breathing zone. 
 
 
 12.3  Emergency Procedures 
 

The Site Safety Officer shall be notified of any on-site emergencies and shall be 
responsible for ensuring that appropriate procedures are followed. 

 
Any person who becomes ill or injured inside the EZ or the CRZ shall be 
decontaminated to the maximum extent possible before being transported from the 
site.  If the injury or illness is minor, full decontamination should be completed and 
first aid treatment rendered to the affected individual.  If the condition is serious, 
partial decontamination should still be possible prior to the removal of the worker 
from the EZ or the CRZ. 

 
In the event of a major fire or explosion all persons should be removed from the area 
immediately.  The Waukegan Fire Department shall be alerted by calling 911.  All 
persons must stay clear of the work area until the Waukegan Fire Department and the 
Project Manager have cleared the area and deemed it safe to resume work. 

 
 12.4  PPE Failure 
 

If a site worker experiences personal equipment failure, or if they determine that the 
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PPE is not adequate for the task, they shall immediately decontaminate and leave the 
area.  The worker shall not re-enter the area until the Project Manager and/or Site 
Safety Officer is notified and the problem is corrected. 

 
 12.5  Other Equipment Failure 
 

If equipment on-site fails to operate properly or is determined to be inadequate, the 
Project Manager shall be notified immediately.  The Project Manager will then 
determine the effect the failure will have on continuing operations. 

 
 12.6  Personal Monitoring 
 

Personal exposure sampling will be conducted using a PID in the approximate 
breathing zone of a potentially affected worker to make an initial exposure 
determination.  Personal monitoring should be periodically repeated during activities 
involving exposure to contaminated soil.  A sustained PID reading of 5 ppm or more 
above background levels in the worker breathing zone will require upgrading to Level 
C PPE. 

 
If further monitoring is indicated, personal sampling with organic vapor monitors or 
other suitable means will be conducted on affected workers. 
 
Monitoring for particulates will be performed with a Mini-RAM aerosol monitor.  

 
 12.7  Medical Monitoring 
 

Applicable employees working at the site who are engaged in work operations where 
potential exposure to hazardous substances or other health hazards exist, must be in 
compliance with a medical surveillance program in accordance with 29 CFR 1910.120 
(f). 

 
Employees working at the site who wear, or may be required to wear, respiratory 
protection must have received a medical evaluation to determine their ability to wear a 
respirator.  The medical evaluation must meet the requirements of 29 CFR 1910.134 
(e). 

 
If it is determined that heat stress is an issue, a work/rest regimen will be implemented 
in accordance with the requirements of the National Institute of Occupational Safety 
and Health (NIOSH).  Procedures to monitor worker body temperature, pulse, and 
fluid intake may be implemented to determine the potential for heat stress. 

 
 12.8  Hazard Communication 
 

A list of anticipated contaminants and an overview of their respective health effects is 
included in Attachment A, Principal Health Hazards (Preliminary Hazard Evaluation).  
Contractors bringing hazardous materials onto the work site must provide the Project 
Manager or Site Safety Officer with MSDSs for each hazardous chemical brought on-
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site.  
 
 12.9  Respiratory Protection 

 
It is not anticipated that respiratory protection will be required during the work.  
However, respiratory protection will be required if lead levels exceed sustained levels 
of 25 ug/m3 within the worker’s breathing zone and/or if organic contaminant levels 
exceed sustained levels of 5 ppm within the worker’s breathing zone.  

 
 12.10 Lockout/Tagout 
 

A Lockout/Tagout Program for the isolation of energy sources and energized/powered 
equipment does not apply to this project or the work of this project.   

 
 12.11 Confined Space Entry 
 
  OSHA defines a confined space as having the following characteristics: 
 

• They are large enough to enter 
 
• They have limited means of entrance and egress 

 
• They are not designed for continuous human occupancy 

 
Confined spaces do not exist at the subject site nor are applicable to the work 
scheduled to be performed.  

 
13.0 EMPLOYEE TRAINING 
 

Applicable employees working on the site shall have received 40-hour hazardous waste 
operations and emergency response (HAZWOPER) training in accordance with 29 CFR 
1910.120 (e)(3)(i). 

 
Workers on the site must also complete site-specific safety orientation training where they 
will be instructed on the provisions of this HASP, their employer’s HASP (as applicable) and 
their individual responsibilities as related to the project.  Records of this training will be 
documented to ensure all persons on the site are aware of the specific hazards present on the 
site and the provisions of this HASP. 

 
Daily safety meetings (Toolbox Meetings) will also be conducted to address certain specific 
safety issues relevant to the upcoming work of the day and any specific hazards that may be 
encountered.  

 
All training records, including daily meetings minutes, should be retained on-site for the 
duration of the project. 
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Figure 1—Map from Site to Vista Medical Center 
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ATTACHMENT A 
PRINCIPAL HEALTH HAZARDS 

(PRELIMINARY HAZARD EVALUATION) 
 
Lead is known o be present on-site.  The primary hazards associated with this substance are 
inhalation, contact and ingestion hazards.  Effects include weakness, insomnia, abdominal pain, 
anemia, tumors, hypotension, etc.  Target organs include the GI tract, central nervous system, 
kidneys and tissue.   

The effects of lead are the same whether it enters the body through breathing or swallowing. The 
main target for lead toxicity is the nervous system, both in adults and children. Long-term exposure 
of adults to lead at work has resulted in decreased performance in some tests that measure functions 
of the nervous system. Lead exposure may also cause weakness in fingers, wrists, or ankles. Lead 
exposure also causes small increases in blood pressure, particularly in middle-aged and older people. 
Lead exposure may also cause anemia. At high levels of exposure, lead can severely damage the 
brain and kidneys in adults or children and ultimately cause death. In pregnant women, high levels 
of exposure to lead may cause miscarriage. High-level exposure in men can damage the organs 
responsible for sperm production. We have no conclusive proof that lead causes cancer (is 
carcinogenic) in humans. Kidney tumors have developed in rats and mice that had been given large 
doses of some kind of lead compounds. The Department of Health and Human Services (DHHS) has 
determined that lead and lead compounds are reasonably anticipated to be human carcinogens based 
on limited evidence from studies in humans and sufficient evidence from animal studies, and the 
EPA has determined that lead is a probable human carcinogen (ATSDR Public Health Statement for 
Lead Draft, September 2005,  http://www.atsdr.cdc.gov/toxprofiles/phs13.html) 
 
The OSHA PEL/TWA is 50 ug/m3.  The employer shall assure that no employee is exposed to lead 
at concentrations greater than fifty micrograms per cubic meter of air (50 ug/m3) averaged over an 8-
hour period.   
 
 
 

http://www.atsdr.cdc.gov/toxprofiles/phs13.html
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ATTACHMENT B 
RESPONSIBLE PERSONS 

 
 

 
 
 

NAME 
 

 
 

POSITION/FUNCTION 
 

 
Gary Deigan 

 
 

Project Manager 
 
Kerry Van Allen 

 
 

Project Geologist/Site Safety Officer 
  
 
 

 
 
 

 
FOR ENVIRONMENTAL DRILLER (CS DRILLING): 
 
 
 

NAME 
 

 
 

POSITION/FUNCTION 
 

 
Gerry Butkus 

 
 

Responsible Person 
 
 

 
Driller 
 

 
 

 
Driller/Tech 
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ATTACHMENT C 

SITE-SPECIFIC ORIENTATION CERTIFICATION 
 

The undersigned individuals hereby certify that: 
 
1.  I have read the Site-Specific Health and Safety Plan for the Environmental  Sampling 

Work, Lakeshore Foundry Site, Waukegan, Illinois, and am familiar with its 
provisions. 

 
2.   I have been provided with site-specific orientation training. 
 
3.       I agree to comply with all provisions of the Plan, applicable government 

 regulations, and recommendations of the Project Manager and Site Safety Officer. 
 
 

SIGNATURE 

 

PRINTED NAME 

 

ORGANIZATION 

   

   

   

   

   

   

   

   

   

   

   

   

   

   

 




