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Table 1
List of Acronyms/Abbreviations

Applicable or Relevant and Appropriate Requirements
American Standards for Testing Materials
Base-Neutral-Acid Extractables (Semivolatile Organics)
Comprehensive Environmental Response, Compensation, and Liability
Act (Superfund)

Contract Laboratory Program

Contract Required Detection Limits

Contract Required Quantitation Limits -

Central Regional Laboratory

Data Quality Objective '
Environmental Monitoring and Support Laboratory
Laboratory Scientific Support Section (Region V)
Matrix Spike/Matrix Spike Duplicate

National Priorities List

Quality Assurance

Quality Assurance Manager

Quality Assurance Officer

Quality Assurance Management Plan

Quality Assurance Project Plan

Quality Control

Routine Analytical Services

Resource Conservation and Recovery Act
Remedial Investigation/Feasibility Study

RCRA Facility Investigation

Remedial Project Manager

RCRA Project Coordinator

RCRA Permit Writer

Regional Quality Assurance Manager

Sampling and Analysis Plan

Superfund Amendments and Reauthorization Act
Special Analytical Services

Sample Management Coordinator

Sample Management Office

Standard Operating Procedure

Statement of Work .

Test Methods for Evaluating Solid Waste 1986, 3rd Edition
Target Analyte List '
Target Compound List

Tentatively Identified Compound

United States Environmental Protection Agency
Volatile Organic Analysis

Volatile Organic Compound



DATE:

SUBJECT:

UNITED STATBS ENVIRONMENTAL PROTECTION AGENCY
REGION V

June 28, 1993

Addendum to Appendix A of the Quality Assurance Project
Plan for the Fund-lead Remedial
Investigation/Feasibility Study for the Carter-Lee
Lumber Superfund Site in Indianapolis, Indiana.

Deborah Orr
Remedial Project Manager

File

Attached is a copy of the referenced document for your
records. This amendment documents a decrease in the
analytical services required for the second phase at
the site and adds a groundwater user survey. The QAPjP
for this site was given conditional approval on
September 28, 1992. This change in the QAPjP is
approved.

If you have any questions, I can be reached at 6/7576.

cc: Kenneth Gunter, SQ-14J
Kaushal Khanna, HSRLT-5J

Dale Cira, CH2M Hill
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requested via overnite mail.
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Introduction

The United States Environmental Protection Agency (EPA) requires that all
environmental monitoring and measurement efforts mandated or supported by the
US. EPA participate in a centrally managed quality assurance (QA) program.

Any party generating data under this program has the responsibility to implement
minimum procedures to ensure that the precision, accuracy, completeness, and
representativeness of its data are known and documented. To ensure the
responsibility is met uniformly, each party must prepare a written QA Project Plan
(QAP;jP) covering each project it is to perform.

This QAPjP presents the organization, objectives, functional activities, and specific
quality assurance (QA) and quality control (QC) activities associated with the
Remedial Investigation/Feasibility Study (RI/FS) for the Carter-Lee Lumber site.
This QAP;P also describes the specific protocols which will be followed for sampling,
sample handling and storage, chain of custody, and laboratory analysis.

All QA/QC procedures will be in accordance with applicable professional technical
standards, U.S. EPA requirements, government regulations and guidelines, and
specific project goals and requirements. This QAPjP is prepared by CH2M HILL in
accordance with all US. EPA QAPjP guidance documents, in particular, the Contract
Laboratory Program (CLP) guidelines, Interim Guidelines and Specifications for
Preparing Quality Assurance Project Plans (QAMS-005/80), and the Region 5 Model
QAPJP (1991).

GLT338/023.51
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benzo[ajanthracene—2,100 ppb
chrysene—1,300 ppb
benzo[b&k]fluoranthene—2,600 ppb
benzofa]pyrene—1,600 ppb
arsenic—40 ppm
cadmium—=_8.2 ppm
chromium—319 ppm

copper (93 ppm)

lead (137 ppm)

mercury (0.24 ppm)

nickel (121 ppm)

cyanide (1.2 ppm).

A work plan detailing the project organization and responsibility, technical approach,
RI/FS task descriptions, project schedule, and project budget was submitted to
U.S. EPA Region 5 on May 11, 1992.

1.3 Project Objectives and Scope

The overall objectives of the Remedial Investigation at the Carter-Lee Lumber site
are to:

. Determine the presence or absence of hazardous substances in
environmental media within and adjacent to the site

. Define the nature, extent, degree, and rate of movement of hazardous
substances

. Estimate the risks to public health and the environment related to site
contamination :

. Support the development and evaluation of remedial action alternatives

Because only limited data are available from a previous field investigation, the actual
level of risk associated with the site has not been clearly established, and a phased
investigative approach will be used. The object of the first phase will be to determine
if potential exposure to contaminants at the site presents potential risk to public
health or the environment and whether that potential risk exceeds the U.S. EPA’s
point of departure for acceptability. If past disposal activities at the site contribute to
potential exposures and result in unacceptable risks caused by soil or groundwater
contaminants, a second phase of field work will be performed. The objects of
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Phase 2 will be to determine the extent of contamination identified in Phase 1 and to
quantify risks artributable to the site.

The scope of the Phase 1 field investigation is directed toward identifying whether
hazardous substances are present in soil and groundwater at concentrations above
background and whether they could cause unacceptable risk. Because the site is
located in an urban industrial area, determination of background concentrations will
be an important aspect of the Phase 1 investigation. The Phase 1 investigation will
consist of the following:

. Surface soil sampling to evaluate background contaminant
concentrations and contaminant concentrations in the drainage ways

. Subsurface soil sampling within the following areas of reported disposal:

- Area of suspected waste pickle liquor disposal;
- Area of red soil stockpile;

- Trench where site debris and potentially hazardous substances
were disposed of;

- Area where the stockpiled red soil was spread and covered; and
- Area of likely eroded site soil accumulation;

- Area where railroad car dumping most likely would have
occurred

. Installation and sampling of shallow monitoring wells

. Measurement of groundwater elevations

Soil samples will be analyzed for full Target Compound List (TCL) organic
compounds and Target Analyte List (TAL) inorganic chemicals. A limited number of
samples will be analyzed for total organic carbon (TOC) and cation exchange capacity
(CEC). These samples will be held for possible analysis of additional soil physical
characteristics to be performed if a Phase 2 investigation is deemed necessary.
Groundwater samples will be analyzed for the full TAL and TCL. Groundwater
samples for metal analysis will be field filtered.
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Soil and groundwater analytical data from the Phase 1 investigation will be
qualitatively and statistically evaluated to determine whether a Phase 2 investigation is
necessary. During the evaluation, outliers in the Phase 1 data set will be eliminated.
Outliers will be identified through the use of a box plot, a non-parametric statistical
method. A box plot is a graphical tool that identifies the median (50th percentile),
the lower and upper quartiles (25th and 75th percentiles), and the range of the data.
The edges of the box demarcate the 25th and 75th percentiles, and so represent the
middle 50 percent range (interquartile range) of the parameter values for the data.
Outliers are defined as outside values which lie 1% or more interquartile ranges away
from the nearest box edge. A 95 percent upper tolerance limit (UTL) of the mean
will be calculated using the background data which is assumed to be lognormally
distributed. The parametric method to calculate the UTL will require the log
transformation of the data. The tolerance limit defines a value that bounds a
specified fraction of the distribution of observations. Therefore, the 95 percent UTL
is a value below which you can expect 95 percent of the distribution of sample values
to lie. The onsite data will then be compared to the 95 percent UTL. If the
concentration of an onsite constituent falls below the 95 percent UTL, it will be
concluded that the constituent does not exceed its background concentration. The
following factors will be considered during the preliminary evaluation of the need for
a Phase 2 investigation:

. Background contaminant concentrations versus site contaminant
concentrations using the 95-percent UTL

. Soil ingestion criteria based on target numbers for 10 risk and a
Hazard Index of 1

. Leachability of soil contaminants and potential effect on groundwater

e - Drinking water MCLs and water ingestion criteria (again based on
target numbers for 10 risk and a Hazard Index of 1)

Findings of the Phase 1 investigation will be reviewed with the EPA. The EPA will
decide either to proceed with a Phase 2 field investigation or to prepare the RI
Report, including a quantitative risk assessment, based solely on Phase 1 data.
Potential Phase 2 work may include:

Site mapping :

Additional surface and subsurface soil sampling

Installation of shallow, intermediate, and deep monitoring wells
Groundwater sampling
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. Measurement of groundwater elevations
1.4 Sample Network Design and Rationale

The sample network design and rationale for sample locations are described in detail
in the Field Sampling Plan (FSP) in Appendix A.

1.5 Parameters to be Tested and Frequency

Sample matrixes, analytical parameters, and frequencies of sample collection can be
found in Table 1-1.

1.6 Data Quality Objectives

Data quality objectives (DQOs) are qualitative and quantitative statements which
specify the quality of the data required to support decisions made during RI/FS
acuivities and are based on the end uses of the data to be collected. As such,
different data may require different ievels of data quality. There are five analytical
levels which address various data uses and the QA/QC effort and methods required to
achieve the desired level of quality. These levels are:

. Screening (DQO Level 1): This provides the lowest data quality but the
most rapid results. It is often used for health and safety monitoring at
the site, preliminary comparison to ARAR:s. initial site characterization
to locate areas for subsequent and more accurate analyses. and for
screening of engineering alternatives (bench-scale tests). These types of
data include those generated onsite through the use of HNu. pH,
conductivity, and other real-time monitoring equipment at the site.

. Field Analysis (DQO Level 2): This provides rapid results and better
quality than Level 1. This level will include quick turnaround method
(QTM) analyses. This level may also include mobile lab generated data
depending on the level of quality control exercised.

. Engineering (DQO Level 3): This provides an intermediate level of
data quality and is used for site characterization. Engineering analyses
may include mobile lab generated data and some analytical lab methods
(e.g-. laboratory data with quick turnaround used for screening but
without full quality control documentation).



Table 1-1

SOIL AND GROUNDWATER ANALYSIS NUMBERS

Number Sample Field Trip MS or MS/MSD Total

Parameter Samples Duplicates Blanks Blanks Samples Analyses
PHASE 1

Sail - CLP Organic 34 4 0 0 2 38
Soil - CLP Inorganic 34 4 0 0 (2) 38
Soil - QTM (Organic only) 34 4 0 0 2) as
Soil - SAS a 6 1 0 0 (1) 7
Water - CLP Organic 9 1 2 0 1) 11
Water - CLP Inorganic 9 1 2 0 (1) 11
Water - QTM (Organic only) 9 1 2 0 (1) 11
Water - VOC Only 0 0 0 5 () 5
PHASE 2

Soail - CLP Organic 37 4 0 0 (2) 1
Soil - CLP Inorganic 37 4 0 0 (2) 41
Soil - SAS b 9 1 0 0 (1) 10
Water - CLP Organic 28 3 3 0 (2 32
Water - CLP Inorganic 28 3 3 0 (2) 32
Water - QTM (Organic only) 23 3 3 0 2 29
Water - SAS ¢ 23 3 3 0 2) 29
Water - VOC only 0 0 0 10 0) 10

SAS:
a) TOC, Cation Exchange

b) TCLP, Grain Size, Atterberg Limits, Porosity, % Moisture, Density
c) TOC, COD, TSS, TDS, Chioride, Alkalinity, Hardness

QCTBL.XLS
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. Confirmational (DQO Level 4): This provides the highest level of data
quality and is used for the purposes of risk assessment. evaluation of
remedial alternatives, and PRP determination. These analvses require
full Contract Laboratory Program (CLP) analvtical and data validation
procedures in accordance with U.S. EPA recognized protocol.

. Non-Standard (DQO Level S): This refers to analyses by non-standard
protocols, for example, when exacting detection limits or analysis of an
unusual chemical compound is required. These analyses often require
method development or adaptation. The level of quality control is
usually similar to that of DQO Level 4 data.

The DQO levels and intended data uses are provided in Table 1-2.
1.7 Project Schedule

The project schedule, including key project milestones, is presented in Figure 1-3.

10010473.GLO
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1.0 Project Description

1.1 Facility History/Background Information

The Carter-Lee Lumber site is located in Indianapolis, Indiana (Marion County,
Center Township). The site is located at the south end of the Carter-Lee Lumber
Company’s property at 1621 West Washington Street (Figure 1-1).

The area’s population and land use and the site’s physical features, such as geology
and soil, hydrogeology, and drainage, are described in the Preliminary Site Evaluation
Report for the Carter-Lee Lumber Site. The report was submitted to U.S. EPA
Region 5 by CH2M HILL on May 29, 1992.

The site was owned from 1889 until 1930 by the Cleveland, Cincinnati, Chicago, and
St. Louis (CCC&StL) Railroad. The CCC&StL Railroad was acquired by New York
Central Railroad in 1930, but retained its corporate identity through a series of
railroad mergers and acquisitions, summarized below.

. 1889—Cleveland, Cincinnati, Chicago & St. Louis Railroad
. 1930—New York Central Railroad (NYCR) acquires CCC&STL

. 1968—NYCR merges with Pennsylvania Railway Company to form
Pennsylvania New York Central Transportation Company (PNYCTC)

. 1968—PNYCTC renamed Penn Central Company

. 1969—Penn Central Company renamed Penn Central Transportation
Company (CCC&StL retained corporate identity)

. 1970—Penn Central, including CCC&StL, filed for reorganization under
Section 77 of the Bankruptcy Act

. 1979—Penn Central and CCC&StL sell 4-acre parcel to Carter-Lee
Lumber Company

Before the site was sold to Carter-Lee Lumber Company, it was reportedly used for
the disposal of neutralized metal plating sludge and neutralized calcium ferrosulfate
(spent sulfuric acid pickling liquor) by land application. The property was leased for
that purpose from Penn Central from 1969 to 1973 by Unversaw Trucking Company,
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with the lease later transferred to Central Lime Company (later operating as V&R
Services, Universal Trucking, and R&V Services. The neutralized metal plating
sludge and pickling liquor were reportedly sprayed on the site from 1971 to 1972. This
material was observed by several witnesses in the area and reported as a “red liquid.”

There were reports of the collection of oily filter cakes from Ford Motor Company,
but it is unknown if these filter cakes were disposed of at the Carter-Lee site. In
addition, there are unsubstantiated reports of railroad cars draining liquid into ditches
immediately adjacent to the tracks on the south side of the site.

In 1981, Carter-Lee began developing the site to expand its lumber storage capacity.
The site was cleared and a trench was excavated at the southeast corner for debris
and brush disposal to enable paving and construction at the site. The excavation
contractor reported the dimensions of the trench to be 10 feet deep by 30 feet wide
by 70 feet long.

In 1983, a 1- to 6-inch thick layer of “red soil” was uncovered during clearing for the
construction of Building No. 3 (Figure 1-2). In 1984, during construction of Building
No. 4, more red soil was uncovered. The soil was collected and stockpiled near the
trench dug in 1981.

In 1987, Carter-Lee personnel, following advice of an environmental engineering
consultant, spread the red soil across an area about 220 by 250 feet in the southeast
corner of the site. The material was covered with 6 inches of clean top soil followed
by 6 inches of crushed gravel.

1.2 Past Data Collection Activity/Current Status

The uncovering of the red soil eventually lead to a review of site conditions and
collection of soil samples in 1985 by a U.S. EPA Field Investigation Team (FIT). The
FIT team estimated the volume of the red soil to be 80 cubic yards. The samples
were collected by the FIT contractor from areas representative of the former trench,
stockpiled red soils, and the reported red sludge application area (see Figure 1-2).
The analytical results from those samples indicated the presence of heavy metals and
organic polynuclear aromatic hydrocarbon (PAH) compounds. The following
compounds and maximum concentrations were reported:

phenanthrene—2,400 ppb
di-n-butylphthalate—4,100 ppb
fluoranthene—-3,000 ppb
pyrene—3,100 ppb
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2.0 Project Organization and Responsibility

The project organization chart is shown in Figure 2-1. CH2M HILL will oversee the
field investigation and will have overall responsibility for all phases of the RI.

CH2M HILL will report to the U.S. EPA Regional Project Manager (RPM) who, in
turn, will coordinate activities with the U.S. EPA Quality Assurance Section (QAS),
and the Central Regional Laboratory (CRL), and the Indiana Department of
Environmental Management (IDEM) project manager.

Specific management responsibilities have been assigned for the project as follows:

. U.S. EPA Region 5 RPM, Deborah Orr

. IDEM, Project Manager, Bob Schaible

. CH2M HILL Project Manager, Dale Cira
The U.S. EPA Region 5 Quality Assurance Manager is responsible for the review and
approval of all Quality Assurance Project Plans. The CH2M HILL Project Manager
is responsible for implementing the project and has the authority to commit the
resources necessary to meet project objectives and requirements. The CH2M HILL
Project Manager will provide the major point of contact and control for matters
concerning the project. CH2M HILL’s Project Manager will:

. Define project objectives.

. Establish project policy and procedures to address the specific needs of
the project as a whole, as well as the objectives of each task.

. Acquire and apply technical and corporate resources as needed to see
that the project remains within budget and schedule constraints.

. Orient the Field Team Leader and all support staff concerning the
project’s special considerations.

. Monitor and direct the field leader.

. Develop and meet ongoing project and/or task staffing requirements,

including mechanisms to review and evaluate each task product.
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Review the work performed on each task to check its quality,
responsiveness. and timeliness.

Review and analyze overall task performance with respect to planned
requirements and authorizations.

Approve all external reports (deliverables) before submittal to
Region §, EPA.

Oversee the preparation and quality of final reports.

Other CH2M HILL staff members and their specific responsibilities are:

Philip Smith, Review Team Leader (RTL), will be responsible for
project QC and will coordinate with individual QC reviewers.

Either Laura Peterson or Tom Miller, both Project Hydrogeologists, will
serve as the Field Team Leader.

Kirk Brandt, Project Engineer.
Joe Sandrin, Senior Chemist, is responsible for the review and QA/QC
of laboratory data.

Dan MacGregor, Project Chemist, will coordinate with the QAS through
the RPM. Internal laboratory auditing is the responsibility of the
Project Chemist.

Dave Shekoski, Sample Manager, will coordinate the sample
management through the CRL and the Contract Laboratory Program
(CLP) Sample Management Office (SMO).

The Field Team Leader is responsible for leading and coordinating the day-to-day
activities of the various resource specialists under the leader’s supervision. The Field
Team Leader is an experienced environmental professional and will report directly to
CH2M HILL's Project Manager. Specific field team leader responsibilities include:

Day-to-day coordination with the Project Manager on technical issues.
Coordination and management of field staff.
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. Coordination of field sampling, drilling, and analyses.

. Implementation of QC for technical data provided by the field staff
including field measurement data.

. Adherence to work schedules provided by the Project Manager.

. Authorship, review, and approval of text and graphics required for field
team efforts.

. Coordination and oversight of technical efforts of subcontractors

assisting the field team.

. Identification of problems at the field team level, discussion of
resolutions with the Project Manager, and communicating between team
and upper management.

. Participation in the preparation of the final report.

1001046D.GLO



Table 1-2

—

organic compounds

DQO level 4 lab.

DQOs ANO INTENDED DATA USES
Carter-Loe Lumber
Task / Fleld Activity Test / Measurement intended Dsta Use Analysis intended Data Use
PHASE |
8oll Boring and Sampling- 0QO Level 1- To select sampies for submission DQO Level 4. Determine the nature and extent of
Water Table Soil Borings Fleld screening for volatile | to DQO level 4 lab. CLP TAL and TCL contaminated soil
organic compounds
Quantify contaminants for
determining risk to potential
recsptors and the environment
DQO Level 3- Chasacterize site geologic and
TOC and CEC hydrogeologic properties
Soil Boring and Sampling- DQO Level 1- To select samples for submission DQO Level 4. Determine the nature and extent of
Shallow Soil Borings Field screening for volatile | to DQO level 4 lab. CLP TAL and TCL contaminated soll
organic compounds
Quantity contaminants for
determining risk to potential
- recepiors and the environment
Soil Boring and S8ampling- DQO Level 1- To determine whether sampling at DQO Level 4- Determine the nature and extent of
Drainage-way Soil Borings Fleld screening for volatile |greater depths is necessary. CLP TAL and TCL contaminated soll
organic compounds
Quantity contaminants for
determining risk to potential
o receptors and the environment
L _ -
Soll Boring and Sampling- DQO Level 1- To eliminate samples unrepresantative|DQO Level 4- Determine background concentrations
Background Field screening for volatlie |of background from submission to CLP TAL and TCL of the parameters to be analyzed for

Page 1 of 6
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Table 1-2
DQOs AND INTENDED DATA USES
Carter-Lee Lumber
Task / Field Activity Test / Measurement Intended Data Use Analysis intended Data Use
Hydrogeologic investigation |DQO Level 1- Health and safety of field personnel. |DQO Level 4- Determine the nature and extent
Downgradient MWs Field screening for volatile ) CLP TAL and TCL of contaminated groundwater
organic compounds
Quantify contaminants for
determining risk to potential
receptors and the environment
Hydrogeologic investigation |DQO Level 1- Health and safety of field personnel. |DQO Level 4- Determine the nature and extent
Upgradient MWs Field screening for volatile CLP TAL and TCL of contaminated groundwater
organic compounds
Quantity contaminants for
determining risk to potential
receptors and the environment
PHASE Il
Soil Boring and Sampling- DQO Level 1- To select sampies for submission DQO Level 4- Determine the nature and extent of
Shallow Soil Borings Field screening for volatile | to DQO level 4 lab. CLP TAL and TCL contaminated soil
organic compounds
Quantify contaminants for
determining risk to potential
receptors and the environment
DQO Level 3- Characterize site geologic and
Additional Soil hydrogeologic properties
Parameters

Page 2 of 6 TABLE1 2.XLS



Table 1-2
DQOs AND INTENDED DATA USES
Carter-Loe Lumber ]
Task / Reld Activity Tost / Measurement intended Data Use Anaiysis intended Data Use
Soil Boring and Sampling-  1DQO Lavel 1- To determine whether sampling at 0QO Level 4- Determine the nature and extent
Orainage-way Soll Borings Fleld screening for volatile |greater depths is necessary. CLP TAL and TCL of contaminated groundwater
organio compounds
Quantity contaminants for
determining risk to potential
receptors and the environment
DQO Level 3- Characterize site geoclogic and
Additional Soll hydrogeologic propenies
Parameters
Soll Boring and Sampling- DQO Level 1- To determine whether sampling at 0QO Level 4- Determine the nature and extent
Schatier Garden, Composite Fleld screening for volatile |greater depths is necessary. . CLP TAL and TCL of contaminated groundwater
organic compounds
Quantify contaminants for
determining risk to potential
] N Jreceptors and the environment
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Groundwater Transport and

Treatment Parameters

Table 1-2
DQOs AND INTENDED DATA USES
Carter-Lee Lumber
Task / Fleld Activity Test / Measurement intended Data Use Analysis intended Data Use
Hydrogeoloéic Investigation |DQO Level 1- Health and safety of fieid personnel. {DQO Level 4- Determine the nature and extent
Deep MWs Field screening for volatile CLP TAL and TCL of contaminated groundwater
organic compounds

Quantify contaminants for
determining risk to potential
receptors and the environment

DQO Level 3- Characterize site geologic and

hydrogeologic properties

Groundwater Transport and

Treatment Parameters

DQO Level 2-
CLP List for VOCs,
SVOCs, Pesticides/PCBs

DQO Level 2- To select monitoring well locations

CLP List for VOCs,

SVOCs, Pesticides/PCBs

Hydrogeologic Investigation [DQO Level 1- Health and safety of field personnel. |DQO Level 4 Determine the nature and extent
Intermediate MWs Field screening for volatile CLP TAL and TCL _|ot contaminated groundwater |
organic compounds

Quantify contaminants for
determining risk to potential
receptors and the environment

DQO Level 3- Characterize site geologic and

hydrogeologic properties

To select monitoring well locations

Page 4 of 6
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Table 1-2

DQOs AND INTENDED DATA USES
Carter-Lee Lumbes
Task / Fleid Activity Tost / Mesasurement intended Data Use Anslysis intended Data Use
Hydrogeologic investigation |DQO Level 1. Health and safety of field personnel.  [DQO Level 4- Determine the nature and extent
Shallow MWs Fleid soreening for volatile CLP TAL and TCL of contaminated groundwater
organic compounds

Quantity contaminants for
determining risk to potential
receptors and the environment

DQO Lovel 3 Characterize site geologic and

Groundwater Transport and |hydrogeologic properties

Treatment Parameters

DQO Level 2- To select monitoring well locations

CLP Ust for VOCs,

N SVOCs, Pesticides/PCBs
Page 5 of 6 TABLE1_2.XLS




Table 1-2
DQOs AND INTENDED DATA USES
Carter-Lee Lumber
Task / Field Activity Test / Measurement intended Data Use Analysis intended Data Use
Hydrogeoloj;ic Investigation |DQO Level 1- Health and safety of field personnel. 1DQO Level 4- Determine the nature and extent
Phase | MW Re-sampling Field screening for volatile CLP TAL and TCL of contaminated groundwater

organic compounds
Quantify contaminants for
determining risk to potential

receptors and the environment

DQO Level 3- Characterize site geologic and
Groundwater Transport and |hydrogeologic properties

Treatment Parameters

Note: Soil Parameters: TCLP Metals, Grain Size, Atterburg Limits, Porosity, % Moisture, and Density.
Groundwater Transport and Treatment Parameters: TOC, CPD, TSS, TDS, Chioride, Alkalinity, and Hardness

Page 6 of 6 : TABLE1_2.XLS



Figure 1-3 Carter-Les Lumber Ri Project Schedule

2
Proposed Project Tasks Planned Start | Mar | Apr | May Ju:tssJul Aug | Sep | Oct | Nov | Dec | Jan | Feb | Mar | Apr | May Ju:vssjul Aug | Sep | Oct
Project Awarded 4/9/82 &
Kick-Off Mesting 4/23/92 ¢
Site Visit 4/29/92 <
FY/FS Work Plan y/z/ a——
PP.WP RI/FS Work ﬁan Proparation 4/29/92 -
Submit Work Plan to EPA 51192 ¢
Agency Review 5/12/92 Rz 7
Agency Comments Received 7/10/92 ¢
Revise Work Plan 71092 iz
Submit Revised Work Plan 712192 ¢
Agency Work Plan Approval 8/18/92 <
PP.ED Preliminary Site Evaluation Letter 5/8/92
Prepare Preliminary Site Evaluation Letter 5/6/92
Submit Letter to EPA 5/29/92
Agency Review 5/29/192
Agency Comuments Received 710/92 <o
PP.QS Site Invest. Plans QAPP/SP/HSP/DMP/E 5/12/82 _
Prepare Plans 5/12/92 [
Submit Plans to EPA 6/15/92 <
Agency Review 6/16/92
Agency Comments Received 8/7/92 ;
Revise Site investigation Plans 8/7/92 -
Submit Revised Site investigation Plans 9/4/92 ;
Agency Comments Delivered 9/4/92
Revise Site Investigation Plans 10/2/192 .
Project: Carter-Lee Lumber RI Criticed _ Noncriticel Milestone @ Summaery -

Date: 9/2/92
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Figure 1-3 Carter-Lee Lumber RI Project Schedule

1992
Proposed Project Tasks Planned Start | Mar { Apr | May | Jun | Jul | Aug | Sep | Oct | Nov | Dec | Jan | Feb | Mar | Apr | May Ju:\ssiul Aug | Sep | Oct
Submit Revised Site Investigation Plans 10/9/92 : ’
Agency Approval of Plans’ 10/30/92 'S
FO. Phass | Fleid investigation 11/2/92 4D
CLP Lab Procurement 11/2/192
FO.SM Sample Management 11/2/92
FO.FK Field Support/Mobilization 11/2/92
FO.FS Field Work 12/8/92 |
Laboratory Analysis (2 week turnaroqndl 12/15/92 .
FO.SM Data Validation 12/29/92 1
DE.DE Data Evaluation 12/29/92 !
Data Review Moesting with EPA 1/4/93 <
Phase § Work Plan Rev. Request (WPRR) 1/5/93 4
Prepare WPRR 1/5/193
Submit WPRR to EPA 1/18/93 'Y
Agency Comments Delivered 1/19/93
Revise WPRR 2/2/93 1
Submit Revised WPRR to EPA 2/8/93 U
Agency Approval of WPRR 3/12/93 ’
F2. Phase W Fleld investigation 1/12/93 4
F2.SM Sample Management 1/12/93
F2.FS Field Wo.tk-Sourco Characterization 112/93 [ ]
F2.FQ Field Work-Hydrogeologic investiga 11293
F2.FB Field Work-Ecological Investigation 1/19/93 1
Laboratory Analysis 2/2/93 _
F2.SM Dats Validation 4/5/93 l

Project: Carter-L.ee Lumber RI
Date: 9/2/92

Critical

. SIS NI "
O Noncritical Milestone ¢

summery <{INEENED>
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"Figure 1-3 Carter-Les Lumber Ri Project Schedule

1992
Proposed Project Tasks Planned Start | Mar | Apr | May | Jun | Jul | Aug | Sep | Oct | Nov | Dec | Jan | Feb | Mar | Apr | May Ju:\sgjul Aug | Sep | Oct
Data Evaluation 4/5/93 .
Data Review Meeting with EPA 4/30/93 ’
F2.FM Site Mapping §/17/93 P23
Risk Assessment 4/19/93 -
R Report 5/17/93 4>
Prepare Rl Report 5/17/93 —
Submit Ri Report to EPA 8/14/93 'S
Agency Comments Delivered 8/15/93 -
Revise Rl Report 7/16/93 .
Submit Revised RI Report 7129193 ¢
]
Project: Carter-Lee Lumber RI Critical _ Noncritical Milestone @ Summary -

Date: 9/2/92

( Page 3 of 3

1
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Figure 1-3
Carter-Lee Lumber Rl Project Schedule

D |Name Apr ]May]Ju:'lglgful [Aug[Sep] Oct [Nov]Dec|Jan [Feb|Mar] Ap—r]h—dgyJJu:Iglgjul [Aug[Sep| Oct [Nov|Dec|Jan ]Feb[Ma!]AprlMay[Ju:lsig:ul
1 | Project Awarded 7S B T : ' ' T
2 | Kick-Off Mesting ¢
3 | Site Visit Y 3
4 | RI/FS Work Plan P——
5 PP.WP RI/FS Work Plan Preparation %
6 Submit Work Plan to EPA <o
7 Agency Comments Delivered | g
8 Revise Wark Plan | b o
9 Submit Revised Work Plan ¢ i
10 Agency Work Plan Approvail ¢
11 | PP.ED Preliminary Site Evaluation Letter Py
12 Prepare Preliminary Site Evaluation Letter - :
13 Submit Letter to EPA < .
14 Agency Comments Delivered . Iy :
15 | PP.QS Site invest. Plans QAPP/SP/HSP/DMP/ ﬁ '
16 Prepare Plans %
17 Submit Plans to EPA ’
18 Agency Comments Delivered .
19 Revise Site Investigation Plans %
20 Submit Revised Site Investigation Plans ¢
21 Agency Comments Delivered %,
22 Revise Site investigation Plans %
23 Submit Revised Site Investigation Plans . <o
24 Agency Approval of Plans ¢
g:'i:;n;:":’:'zl;.“t‘i“b" RI/FS Critical V77 Miestone @
Manager: Dale Cira Noncritical [l summay P—————

File: CARTRLMPP Date: 6/10/928:00am Page: 1 of 3




Figure 1-3
Carter-Lee Lumber Rl Project Schedule

ID_|Name Apr IMWU‘:‘QIS}“' [Aug[Sep] Oct [Nov]Dec| Jan [Feb|Mar | Apr I_MﬂY|Ju:19|9JaU| |Agg SOpIOCt Noleoc Jan [Feb]Mar | Apr ]May[Ju:lglg:ul
25 | FO. Phase | Fleld investigation . ~ : ) ' _ ; —

26 CLP Lab Procurement ]

27 FO.SM Sample Managsment -

28 FO.FK Field Support/Mobilization

29 FO.FS Field Work

30 Laboratory Analysis (2 week turnaround) %

31 . FO.SM Data Validation

DE.DE Data Evaluation

Data Review Meeting with EPA

32
33
34 | Phase Il Work Plan Rev. Request (WPRR)
35
36

Prepare WPRR

Submit WPRR to EPA
37 Agency Comments Delivered
38 Revise WPRR
39 Submit Revised WPRR to EPA
40 Agency Approval of WPRR

41 | F2. Phase H Fieid Investigation

-—mS. .b']’m_
1 ,-=°*"
*

42 F2.SM Sample Management
43 F2.FS Field Work-Source Characterization
44 F2.FQ Field Work-Hydrogeologic Investigati
45 F2.FB Field Work-Ecological investigation
46 Laboratory Analysis ' W
47 F2.SM Data Validation '
48 Data Evaluation ) %
gfoqoct Clr;:x'Hllfme RI/FS Citical UZZZZ7777) Miestone &
mpany:
Manager: Dale Cira Noncritical [ Summay PEEEE—

Fllo('CARTRI.MPP Date: 6/10/92 8:00am Page: 2 of 3




Figure 1-3
Carter-Lee Lumber Rl Project Schedule
1992 1993 1994

ID_|Name Apr ]May[Jun[_ Jul [Aug[Sep|Oct |Nov|Dec | Jan [Feb[Mar | Apr [May[Jun [ Jul JAug[Sep]Oct [Nov]Dec | Jan [Feb[Mar [Apr [May[uun] Jul
49 Data Review Meeting with EPA ' ' ¢ ' : ‘ :
50 F2.FM Site Mapping .
51 Risk Assessment ;
52 | RiReport P—— i
53 Prepare Rl Report
54 Submit Rl Report to EPA 'S
55 Agency Comments Delivered
56 Revise RI Report %
57 Submit Revised Rl Report ¢

Project: Carter-Lee Lumber Ri/FS
Company: CH2M HILL
Manager: Dale Cira

Ciritical 7 Miestone @

Noncritical [N Summary Py

File: CARTRLMPP Date: 6/10/92 8:00am Page: 3 of 3




Quality Assurance Project Plan
Project Name: Carter-Lee Lumber
WA No.: 49-5LBD

Section No.: 3

Page: 1of 4

3.0 Quality Assurance Objectives for Measurement Data

The overall QA objective is to develop and implement procedures for field sampling,
chain of custody. laboratory analyses. and reporting that will provide results that are
legally defensible in a court of law and meet project objectives. Specific procedures
for QC sampling, chain of custody, instrument calibration, sample analyses. data
reporting, internal and external audits, preventive maintenance, and corrective action
are described in other sections of this QAPjP. The purpose of this section is to
describe the extent of QC effort and to address the specific objectives for accuracy,
precision, sensitivity, completeness, representativeness, and comparability.

3.1 Level of Quality Control Effort

Field blank, trip blank, field duplicate, and matrix spike samples will be analyzed to
assess the quality of the data resulting from the field sampling program. Field and
trip blanks will be submitted to the analytical laboratories to assess the potential of
contamination. Field blank samples are analyzed to check for procedural
contamination at the site that may cause sample contamination. Trip blanks are used
to assess the potential for contamination of samples due to contaminant migration
during sample shipment and storage. Field duplicate samples are analyzed to check
for sampling and analytical precision. Matrix spikes provide information about the
effect of the sample matrix on the digestion and measurement methodology. The
organic matrix spike samples are performed in duplicate and are hereinafter referred
to as MS/MSD samples. The inorganic matrix spike (MS) samples are collected in
singular and require additional volume.

The general level of the QC effort will include the following:

. One field duplicate will be collected for every 10 or fewer investigative
samples.

. One field blank will be collected for every 10 or fewer water
investigative samples.

. One volatile organic analysis (VOA) trip blank, consisting of distilled
deionized ultra pure water, will be included along with each shipment of
VOA samples.

. One MS or one set of MS/MSD samples will be collected for every 20
or fewer investigative samples.



Quality Assurance Project Plan -
Project Name: Carter-Lee Lumber
WA No.: 49-5LBD

Section No.: 3

Page: 2 of 4

The general level of QC effort is summarized in Table 3-1.

QC samples will be collected at the same time and in the same manner as the field
samples. Soil MS and MS/MSD samples to be analyzed for inorganic analytes volatile
organic compounds (VOCs), or extractable organic compounds will require no
additional sample volume. Aqueous MS samples must be collected at double the
volume for inorganic analyses and MS/MSD samples must be collected at triple the
volume for VOC analyses and double the volume for extractable organics.

The number of samples to be collected, including field and QC samples, are listed in
Table 1-1. Sampling procedures are specified in the Field Sampling Plan
(Appendix A).

All soil and groundwater samples will be sent to a Contract Laboratory Program
(CLP) laboratory for analysis. The samples will be analyzed according to the special
Routine Analytical Services (RAS) protocols that provide expedited sample results
(2-week turnaround for DQO Level 4 data) for organic compounds and inorganic
chemicals. The level of laboratory QC effort to be provided for these RAS analyses
is specified in the current statements of work (SOW/OLMO01.1 for organic and SOW/
ILMO1.0 for inorganic analyses). Quality control procedures for QTM from the CLP
are specified in the draft SOW for quick turnaround analysis, dated March 1992.
Tables 3-2 through 3-6 contain the quantitation levels for organic compounds and
inorganic chemicals. The level of laboratory QC effort for the special analytical
service (SAS) analyses is outlined individually in each SAS request contained in
Appendix E.

The QC level of effort for the field measurements consists of pre-measurement
calibration and a post-measurement verification of accuracy.

3.2 Accuracy, Precision, and Sensitivity Analyses

The fundamental QA objective with respect to accuracy, precision, and sensitivity of
laboratory analytical data is to achieve the QC acceptance criteria of the analytical
protocols.

The accuracy and precision requirements for the RAS from the CLP are specified in
the current statements of work (SOW/OLMO01.1 for organic compounds and SOW/

ILMO01.0 for inorganic chemicals). The sensitivities required for CLP analyses will be
the contract-required detection limits shown in Tables 3-2 through 3-5 of this QAP;P.
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Table 3-6

N

ompound Lisc

{Page 1 Of S)

{QTCL) and

cntracs Recuired Quantiraziorn Limics {CR

DRAFT

Wacer Soil/Solid™"

Jolaciles CAS Nuamber sg/L ug/kg
1. Bromoform 75-25-2 20 40
2. 8romodichloromechane 75-27-4 20 40
3. 3enzene 71-43-2 20 40
. Carbon Tetrachloride 56-23-5 20 40
S. Chlorobenzene 108-90-7 20 40
5. Chloroform 67-66-3 20 40
7. 1.1-Dichlorocechane 75-34-3 20 40
8. 1.2-Dichloroechane 107-06-2 20 40
9. 1.1-Dichloroechene 75-35-4 20 40
10. cis-1,2-Dichloroechene 156-59-4 20 40
11. trans-1,2-Dichloroethene 156-60-5 20 40
2 Echylbenzene 100-41-4 20 40
13. 1,1,.2,2-Tecrachloroethane 79-34-5 20 40
la. Tectrachloroechene 127-18-4 20 40
15. Toluene 108-88-13 20 40
16. 1.1.1-Trichloroethane 71-55-6 20 40
17. Trichloroechene 79-01-6 20 40
18. Vianyl Chloride 75-01-4 20 40
19. ortho-Xylene 95-47-6 20 40
20. meta-Xylene 108-38-3 20 40
2. nara-Avlene 106-42-35 20 40

Specific quantitacion limits are highly matrix dependenc. The
quanticacion limits listed herein are provided for guidance and may not .

alwvavs be achievable.

T
—

Quancization limics listed Zor soil/solid are based on vet weight. -
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Contract Required Cuancticacion

ble 3-6

ompound LLSC (QTCL) and
-(CROLYT

Limics

(Page 2 of 5)%°nt'd.)

Quantitation Limicts

DRAFT

Water Soil/Solid®™®

Polynuclear Aromatic CAS Number ug/L pg/kg

Hydrocarbons (PAlHs)
22. Acenaphthene 83-32-9 20 330
23. Acenaphthylene 208-96-8 20 330
26, Anchracene 120-12-7 20 330
25. Benz [a] Anthracene S6-55-3 20 330
26. Benzo [a] Pyrene 50-32-8 20 330
27. Benzo {b] Fluoroanthene 205-99-2 20 330
28. Benzo [k] Fluoroanchene 207-08-9 20 330
29. Benzo -{g.h,i] Perylene 191-24-2 20 330
30. Chrysene 218-01-9 20 330
31. Dibenz [a,h]| Anthracene 53-70-3 20 3130
32. Fluoranthene 206-44-0 20 330
33. Fluorene 86-73-7 20 330
34, Indeno [1,2,3-cd] Pyrene 193-39-5 20 330
35. Naphchalene 91-20-3 20 330
36. Phenanthrene 85-01-8 20 330
37. Pyrene 129-00-0 20 330

Specific'quancicacion limics are highly matrix dependenc. The
quantication limits listed herein are provided for guidance and may not

always be achievable.

Quancitacian limizs liscted for soil/solid are based on, wet wéighc:"-



QT Ta:gec'Egggéiné-éis: (QTCL’ and

Contvac: Recuired Quancizacion T

=~lzS

{201y

(Page 3 of 5) {(Conc’d.) . . rims
uantizacion Limizs
Wager Soil/So1id™

Phenols CAS Number “g/ ug/kg

18. 2-Chlorophenol 95-57-8 50 1700
9. 4-Chloro-3-Mechylphenol 59-50-7 S0 1700
40. 2.4-Dichlorophenol 120-83-2 50 1700
ul. 2.4-Dimethylphenol 105-67-9 S0 1700
L2 4. 6-Dinicro-2-Mechylphenol 534-52-1 50 1700
<3, 2.4-Dinitrophenol 51-28-5 56 1700
VA o-cresol 95-48-7 50 1700
45 m-cresol 108-39-4 50 1700
%6 . p-cresol 106-44-5 50 1700
&7 2-Nicrophenol 88-75-5 50 1700
68. 4-Nicrophenol 100-02-7 S0 1700
49 . Pencachlorophenol 87-86-5 50 1700
50. Phenol 108-95-2 50 1700
51. 2.3,4,6-Tecrachlorophenol 58-90-2 S0 1700
52. 2.4,5-Trichlorophencl 95-95-4 S0 1700
53. 2.4,6-Trichlorophenol 88-06-2 50 1700

Specific quantitation limits are highly matrix dependenc.

The

quancitation limits listed herein are provided for guidance and may not

alvays be achievable.

Quancictation limirs lisced for soil/solid are based on wec weight.



Table 3-6

QTM Target Compound List (QICL) and
Contract Required Quantitacion Limics (CRQLY"

DRAFT

(Page 4 of 5) (Cont'd.)
Quancitation Limits
Water Soii/Solid"”

Pesticides CAS Number ug/L ug/kg

S& . Aldrin 305-00-2 0.1 3.3
55. Alpha-BHC 319-84-6 0.1 3.3
S6. Beca-BHC 319-85-7 0.1 3.3
57. alpha-Chlordane 5103-71-9 0.1 3.3
58. gamma-Chlordane 5103-74-2 0.1 3.3
59. Delca-BHC 319-86-8 0.1 3.3
60. Dieldrin 60-57-1 0.1 3.3
61. 4,4'-DDD 72-54-8 0.1 3.3
62. 4,6 -DDE 72-55-9 0.1 3.3
63. 4,4 -DDT 50-29-3 0.1 3.3
64 Endosulfan Sulface 1031-07-8 0.1 3.3
65. Endosulfan 1 959-98-8 0.1 3.3
66. Endosulfan II 33213-65-9 0.1 3.3
67. Endrin . 72-20-8 0.1 3.3
68. Endrin Ketone 53494-70-5 0.1 3.3
59. Endrin Aldehyde 7421-36-3 0.1 3.3
70. Gamma-B8HC (Lindane) 58-89-9 0.1 3.3
71. Heptachlor 76-44-8 0.1 3.3
72. Heptachlor Epoxide 1024-57-3 0.1 3.3
73. Methoxychlor 72-43-5 0.1 3.3

Specific quantitation limics are highly matrix dependent. The
quanctitation limits listed herein are provided for guidance and may not

always be achievable.

Quanticacion limits listed for soil/solid are based on wet weight.



B2AFT

Tab;e 3-6 )
€T Targe= Comnound List (QTCL) anc
Cenzract Reguized Cuarrtizacion Limizs (CRCLY
_ {Cont*'d.)}
(Page 5 of 5)

Vacar Soil/Selid™
2CBs/Arcclors CAS Number ug/L ug/kg

A Aroclor-101% 12674-11-2 1 33

75, Arocilor-1221 11104-28-2 2 66

T5. aroclor-1232 11141-16-5 1 33

P aroclor-1242 53469-21-9 1 33

°8. aroclor-1248 12672-29-6 1 i3

TS, Aroclor-1254 11097-69-1 1 33
80. Aroclor-1260 11096-82-5 1 i3

i Toxaphene 8001-35-2 b 165

Specific quancitaction limits are highly macrix dependent. The
quancicaction limits lisced herein are provided for guidance and may noc
alvays be achievable.

-Quanticacion linicq'lisced'ﬁot s6il/solid are based on vet weighc.

(o)
(v}
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The accuracy, precision, and sensitivity requirements for the QTM from the CLP are
specified in the Draft Statement of Work dated March 1992.

The accuracy, precision, and sensitivity requirements for SAS for the CLP are
specified in each individual SAS request contained in Appendix E.

The standard operating procedures (SOPs) for the field equipment used to measure
pH, conductivity, temperature and volatile organic compounds are outlined in
Appendix F. These SOPs provide the field screening analyses accuracy and precision
requirements.

3.3 Completeness, Representativeness, and Comparability

Completeness is a measure of the amount of valid data obtained from a measurement
system compared to the amount of data that was expected to be obtained under
normal conditions. It is expected that the CLP will provide data meeting QC
acceptance criteria for 95 percent or more for all samples tested. Following
completion of the analytical testing, the percent completeness will be calculated by
the following equation:

number of valid data
completeness (%) = number of samples coliected for x 100
each parameter analyzed

Representativeness expresses the degree to which data accurately and precisely
represent a characteristic of a population, parameter variations at a sampling point, a
process condition, or an environmental condition. Representativeness is a qualitative
parameter which is dependent upon the proper design of the sampling program and
proper laboratory protocol. The sampling network was designed to provide data
representative of site conditions. During development of this network, consideration
was given to past waste disposal practices, existing analytical data, physical setting and
processes, and constraints inherent to the Superfund program. The rationale of the
sampling network is discussed in detail in the Field Sampling Plan.

Representativeness will be satisfied by seeing that the FSP is followed, proper
sampling techniques are used, proper analytical procedures are followed, and holding
times of the samples are not exceeded in the laboratory. Analytical
representativeness will be assessed by the analysis of field duplicated samples.
Precision control limits are defined in the current Statement of Work (SOWs).
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Comparability expresses the confidence with which one data set can be compared
with another. The extent to which existing and planned analytical data will be
comparable depends on the similarity of sampling and analytical methods. The
procedures used to obtain the planned analytical data, as documented in the QAP;P,
are expected to provide comparable data.

10010474.GLO
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3.0 Quality Assurance Objectives for Measurement Data

The overall QA objective is to develop and implement procedures for field sampling,
chain of custody, laboratory analyses, and reporting that will provide results that are
legally defensible in a court of law and meet project objectives. Specific procedures
for QC sampling, chain of custody, instrument calibration, sample analyses, data
reporting, internal and external audits, preventive maintenance, and corrective action
are described in other sections of this QAPjP. The purpose of this section is to
describe the extent of QC effort and to address the specific objectives for accuracy,
precision, sensitivity, completeness, representativeness, and comparability.

3.1 Level of Quality Control Effort

Field blank, trip blank, field duplicate, and matrix spike samples will be analyzed to
assess the quality of the data resulting from.the field sampling program. Field and
trip blanks will be submitted to the analytical laboratories to assess the potential of
contamination. Field blank samples are analyzed to check for procedural
contamination at the site that may cause sample contamination. Trip blanks are used
to assess the potential for contamination of samples due to contaminant migration
during sample shipment and storage. Field duplicate samples are analyzed to check
for sampling and analytical precision. Matrix spikes provide information about the
effect of the sample matrix on the digestion and measurement methodology. The
organic matrix spike samples are performed in duplicate and are hereinafter referred
to as MS/MSD samples. The (inorganic matrix spike (MS) sample% are collected in

_ singular.

The general level of the QC effort will include the following:

. One field duplicate will be collected for every 10 or fewer investigative
samples. '
. One field blank will be collected for every 10 or fewer water

investigative samples.

. One volatile organic analysis (VOA) trip blank, consisting of distilled
deionized ultra pure water, will be included along with each shipment of
VOA samples.

. One MS or one set of MS/MSD samples will be collected for every 20
or fewer investigative samples.
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The general level of QC effort is summarized in Table 3-1.

QC samples will be collected at the same time and in the same manner as the field
samples. Soil MS and MS/MSD samples to be analyzed for inorganic analytes volatile
organic compounds (VOCs), or extractable organic compounds will require no
additional sample volume. Aqueous MS samples must be collected at double the
volume for inorganic analyses and MS/MSD samples must be collected at triple the
volume for VOC analyses and double the volume for extractable organics.

The number of samples to be collected, including field and QC samples, are listed in
Table 1-1. Sampling procedures are specified in the Field Sampling Plan
(Appendix A).

All soil and groundwater samples will be sent to a Contract Laboratory Program
(CLP) laboratory for analysis. The samples will be analyzed according to the special
Routine Analytical Services (RAS) protocols that provide expedited sample results
(2-week turnaround for DQO Level 4 data) for organic compounds and inorganic
chemicals. The level of laboratory QC effort to be provided for these RAS analyses
is specified in the current statements of work (SOW/OLMO01.1 for organic and SOW/
ILMO01.0 for inorganic analyses). Tables 3-2 through 3-5 contain the quantitation
levels for organic compounds and inorganic chemicals. The level of laboratory QC
cffort for the special analytical service (SAS) analyses is outlined individually in each
SAS request contained in Appendix E.

The QC level of effort for the ficld measurements consists of pre-measurement
calibration and a post-measurement verification of accuracy.

3.2 Accuracy, Precision, and Sensitivity Analyses

The fundamental QA objective with respect to accuracy, precision, and sensitivity of
laboratory analytical data is to achieve the QC acceptance criteria of the analytical
protocols.

The accuracy and precision requirements for the RAS from the CLP are specified in
the current statements of work (SOW/OLMO01.1 for organic compounds and SOW/

[LMO01.0 for inorganic chemicals). The sensitivities required for CLP analyses will be
the contract-required detection limits shown in Tables 3-2 through 3-5 of this QAPjP.

The accuracy, precision, and sensitivity requirements for the QTM from the CLP are
specified in the Draft Statement of Work dated March 1992



Table 3-1
GENERAL LEVEL OF QC EFFORT

Frequency
QC Check Organic Compounds Inorganic Compounds
MS or MS/MSD 1/20 samples 1/20 samples
Field Blanks' 1/10 samples 1/10 samples
Field Duplicates 1/10 samples 1/10 samples
Trip Blanks 1 per shipment of Volatile NA

samples

'Field Blanks will not be collected for soil samples

NA = not applicable

GLT338/020.51



Table 3-2

VOLATILE ORGANIC COMPOUND
TARGET COMPOUND LIST (TCL) AND CONTRACT REQUIRED
QUANTITATION LUIMITS (CRQL)
Low Med.
Water Soi Soil
Chioromethane 74873 10 10 1200 (50)
Bromomethane 74839 10 10 1200 (50)
Vinyl Chioride 75014 10 10 1200 (50)
Chioroethane 75-00-3 10 10 1200 (50)
Mettwiene Chioride 7509-2 10 10 1200 (50)
Acetone 67-64-1 10 10 1200 (50)
Carbon Disulfide 75-150 10 10 1200 (50)
1,1-Dichioroethene 75-354 10 10 1200 (50)
1.1-Dichioroethane 75-34-3 10 10 1200 (50)
1.2-Dichioroethene 540-59-0 10 10 1200 (50)
Chioroform 67-66-3 10 10 1200 (50)
1,2-Dichiorosthane 107-06-2 10 10 1200 (50)
2-Butanone 78-93-3 10 10 1200 (50)
1,1,1-Trichioroethane 71-556 10 10 1200 (50)
Carbon Tetrachioride 56-23-5 10 10 1200 (50)
Bromodichioromethane 75-27-4 10 10 1200 (50)
1.2-Dichioropropane 78-87-5 10 10 1200 (50)
cis-1,3-Dichioropropene 10061-01-S 10 10 1200 (50)
Trichioroethene 79016 10 10 1200 (50)
Dibromochioromethane 124-48-1 10 10 1200 (50)
1,1,2-Trichioroethane 79-00-5 10 10 1200 (50)
Benzene 71432 10 10 1200 (50)
trans-1,3-Dichioropropene 10061-02-6 10 10 1200 (50)
Bromoform 75-25-2 10 10 1200 (50)
4-Methyl-2-pentanone 108-10-1 10 10 1200 (50)
2-Hexanone 591.78-6 10 10 1200 (50)
Tetrachioroethene 127-18-4 10 10 1200 (50)
Toluene 108-88-3 10 10 1200 - (50)
1,1,2,2-Tetrachioroethane 79-34-5 10 10 1200 (50)
Chiorobenzene 108-90-7 10 10 1200 (50)
Extwi benzene 100414 10 10 1200 (50)
Styrene 100-42-5 10 10 1200 (50)
Xylenes (total) 330-20-7 10 10 1200 (50)

. Quantitation limits fisted for soil/sediment are based on wet weight. The quantitation limits
caiculated by the laboratory for soi/sediment, caiculated on dry weight basis as required
by the contract, will be higher.

GLT338/022.51-1



Table 3-3
SEMIVOLATILE ORGANIC COMPOUND
TARGET COMPOUND LIST (TCL) AND CONTRACT REQUIRED
QUANTITATION LIMITS (CRQL)
(Page 1 of 3)

Low
Water  Soil Med,
ANALYTE CAS NOS. ug/L ug/Kg Sail (ng)
Phenol o 108-95-2 10 330 10000 (20)
bis(2-Chioroethyl) ether 111444 10 330 10000 (20)
2-Chlorophenol 95-57-8 10 330 10000 (20)
1,3-Dichlorobenzene 541-73-1 10 330 10000 (20)
1,4-Dichlorobenzene 106-46-7 10 330 10000 (20)
1,2-Dichlorobenzene 95-50-1 10 330 10000 (20)
2-Methylphenol 95-48-7 10 330 10000 (20)
4-Methylphenol 106-44-5 10 330 10000 (20)
2,2’-oxybis-(1-chloropropane)** 108-60-1 . 10 330 10000 (20)
N-Nitroso-di-n-dipropylamine 108-60-1 10 330 10000 (20)
Hexachloroethane 67-72-1 10 330 10000 (20)
Nitrobenzene 98-95-3 10 330 10000 (20)
Isophorone 78-59-1 10 330 10000 (20)
2-Nitrophenol 88-75-5 10 330 10000 (20)
2,4-Dimethyiphenol 105-67-9 10 330 10000 (20)
bis(2-Chloroethoxy) methane 111-91-1 10 330 10000 (20)
2,4-Dichlorophenol 120-83-2 10 330 10000 (20)
1,2,4-Trichlorobenzene 120-82-1 10 330 10000 (20)
Naphthalene 91-20-3 10 330 10000 (20)
4-Chiloroaniline 106-47-8 10 330 10000 (20)
Hexachlorobutadiene 87-68-3 10 330 10000 (20)
4-Chloro-3-methylphenol 59-50-7 10 330 10000 (20)
2-Methyinaphthalene 91-57-6 10 330 10000 (20)
Hexachlorocyclopentadiene 77474 10 330 10000 (20)
2,4,6-Trichlorophenol 88-06-2 10 ‘330 10000 (20)
2,4,5-Trichlorophenol 95-954 50 1700 50000 (100)
2-Chloronephthalene 91-58-7 10 330 10000 (20)
2-Nitroaniline 88-74-4 50 1700 50000 (100)
Dimethylphthalate 131113 10 330 10000 (20)

Acenaphthylene 208-96-8 10 330 10000(20)



TARGET COMPOUND UST (TCL) AND CONTRACT REQUIRED

(Page 2 of 3)
Low
Water Sol  Med.
ANALYTE CASNOS. __ugh ug/Kg Soi __ (ng)
2.6 Dinrotoluene 606-20-2 10 330 10000 (20)
3-Naroaniine 99-09-2 50 1700 50000 (100)
Acenaphthene 83-32-9 10 330 10000 (20)
2.4-Dinitrophenal 51-28-5 50 1700 50000 (100)
4-Narophenol 100-02-7 50 1700 50000 (100)
Dibenzofuran 132-64-9 10 330 10000 (20)
2.4-Dinitrotoluene 121-14-2 10 330 10000 (20)
Disthyiphthatate 84-66-2 10 330 10000 (20)
4-chiorophenyl-phenyi-ether 7005-72-3 10 330 10000 (20)
Fluorene 86-73-7 10 330 10000 (20)
4-Naroaniiine 100-01-6 25 1700 50000 (50)
4.6-Dinitro-2-methyiphenol 534-52-1 25 1700 50000 (50)
N-Narosodiphenylamine 86-30-6 10 330 10000 (20)
4-Bromophenyl-phenyi-ether 101-55-3 10 330 10000 (20)
Hexachiorobenzene 118-74-110 10 330 10000 (20)
Pentachiorophenol 8§7-86-5 25 1700 50000 (50)
Phenanthwene 85-01-8 10 330 10000 (20)
Anthracene 120-12-7 10 33 10000 (20)
Carbazole 86-74-8 10 330 10000 (20)
Di-n-butyiphthaiate 86-74-2 10 330 10000 (20)
Fluoranthene 206-44-0 10 330 10000 (20)
Pyrene 129-00-0 10 330 10000 (20)
Butybenzyiphthalate 85-68-7 10 330 10000 (20)
3,3-Dichiorobenzidine 91-94-1 10 330 10000 (20)
Benzo(a)anthracene 56-55-3 10 330 10000 (20)
Chrysene 210-81-9 10 330 10000 (20)
bis(2-Ethythexyf)phthalate 117-81-7 10 330 10000 (20)
Di-n-Octyiphthalate 117-84-0 10 330 10000 (20)
Berzo(b)fiuoranthene 205-99-2 10 330 10000 (20)
Benzo(k)fluoranthene 207-08-9 10 330 10000 (20)

Tabie 3-3
SEMIVOLATILE ORGANIC COMPOUND

QUANTITATION UMITS (CRQL)



Table 3-3
SEMIVOLATILE ORGANIC COMPOUND
TARGET COMPOUND LIST (TCL) AND CONTRACT REQUIRED
QUANTITATION LIMITS (CRQL)

{Page 3 of 3)
Low
Water  Soil Med.
ANALYTE CAS NOS. ug/L ug/Kg Soil n
Benzo(a)pyrene _ 50-32-8 10 330 10000 (20)
Indeno(1,2,3-cd)pyrene 193-39-5 10 330 10000 (20)
Dibenzo(a,h)anthracene 53-70-3 10 330 10000 (20)
Benzo(g,h,i)perylene 191-24-2 10 330 10000 (20)
* Quantitation limits listed for soil/sediment are based on wet weight. The quantitation limits

calculated by the laboratory for soil/sediment, calculated on dry weight basis as required
by the contract, will be higher.

** Previously known by the name of bis(2-chlorousipropy!) ether.

GLT338/024.51-3



Table 34
PESTICIDE/AROCHLORS
TARGET COMPOUND LIST (TCL) AND CONTRACT REQUIRED
QUANTITATION LIMITS (CRQL)

Water Sod On Column
alpha-BHC 319-84-6 0.05 1.7 5
beta-BHC 319-85-7 0.05 1.7 5
delta-BHC 319-86-8 0.05 1.7 5
gamma-BHC (Lindane) 58-89-9 0.05 1.7 5
Heptachior 76-44-8 0.05 1.7 5
Aldrin 309-00-2 0.05 1.7 5
Heptachior epoxide 1024-57-3 0.05 1.7 5
Endosulian | 959-98-8 0.05 1.7 5
Dieidrin 60-57-1 0.10 33 10
4,4-DDE 72-55-9 0.10 a3 10
Endrin 72-20-8 0.10 33 10
Endosulian il 33213-65-9 0.10 33 10
4,4-000 72-54-8 0.10 a3 10
Endosulian sulfate 1031078 0.10 33 10
4,4-D0T 50-29-3 0.10 33 10
Methaxychior 72435 0.50 17.0 50
Endrin ketone 53494-70-5 0.10 33 10
Endrin aldehyde 7421-36-3 0.10 33 10
alpha-Chiordane 5103-71-9 0.05 1.7 5
gamma-Chiordane 5103-74-2 0.05 1.7 5
Toxaphene 8001-35-2 5.0 170 500
Arocior-1016 12674-11-2 1.0 33 100
Arocior-1221 11104-28-2 20 67 200
Arocior-1232 11141-16-5 1.0 33 100
Arocior-1242 53469-21-9 1.0 33 100
Arocior-1248 12672-29-6 1.0 33 100
Arocior-1254 11097-69-1 1.0 33 100
Arocior-1260 11096-82-5 1.0 33 100
b Quantitation imits isted for soi/sediment are based on wet weight. The quantitation limits
caiculated by the taboratory for soil/sediment, caiculated on dry basis as required
by the contract, will be higher. There is no differentiation between the of low

and medium soil samples in this method for the analysis of Pesticides/Arociors.

GLTI38/022.51-2



Table 3-5
METAL AND CYANIDE
INORGANIC TARGET ANALYTE LIST (TAL)
(Page 1 of 2)

Contract
Required™?
Detection Limit

Analyte (ugl)
Aluminum 200 .
Antimony 60
Arsenic 10
Barium 200
Beryllium ' 5
Cadmium 5
Caicium 5000
Chromium ' 10
Caobalt 50
Copper 25
iron 100
Lead 3
Magnesium 5000
Manganese 15
Mercury 0.2
Nickel 40 .
Potassium . 5000
Selenium 5
Silver 10
Sodium 5000
Thallium ' 10
Vanadium 50
Zinc 20
Cyanide 10

(1) Subject to the restrictions specitied in the first page of Part G, Section IV of Exhibit D
(Alternate Methods—Catastrophic Failure) any analytical method specified in SOW Exhibit
D may be utilized as long as the documented instrument or method detection limits meet
the Contract Required Detection Limit (CRDL) requirements. Higher detection limits may
only be used in the following circumstances:

GLT338/022.51-3



Table 3.5
METAL AND CYANIDE
INORGANIC TARGET ANALYTE LIST (TAL)
(Page 2 of 2)

¥ the sampie concentration exceeds five times the detection imit of the instrument or
method in use, the values may be reported even though the instrument or method
detection imt may not equal the Contract Required Detection Limit.  This is llustrated in

the exampie below:

For lead:
Method in use = ICP
instrument Detection Limit (IDL) = 40
Sampile concentration = 200
Contract Required Detection Limit (CRDL) = 3
The value of 200 may be reported even though instrument detection
§mit is greater than CRDL.  The instrument or method detection imit must be documented
as described in Exhibit E.

{2 The CRDL are the instrument detection imits obtained in pure water that must be met
using the procedure in Exhibit E. The detection limits for samples may be considerably
higher depending on the sampie matrix

GLT338/022.51-4
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The accuracy, precision, and sensitivity requirements for SAS for the CLP are
specified in each individual SAS request contained in Appendix E.

The standard operating procedures (SOPs) for the field equipment used to measure
pH, conductivity, temperature and volatile organic compounds are outlined in
Appendix F. These SOPs provide the field screening analyses accuracy and precision
requirements.

3.3 Completeness, Representativeness, and Comparability

Completeness is a measure of the amount of valid data obtained from a measurement
system compared to the amount of data that was expected to be obtained under
normal conditions. It is expected that the CLP will provide data meeting QC
acceptance criteria for 95 percent or more for all samples tested. Following
completion of the analytical testing, the percent completeness will be calculated by
the following equation:

number of valid data
completeness (%) = number of samples collected for x 100
each parameter analyzed

Representativeness expresses the degree to which data accurately and precisely
represent a characteristic of a population, parameter variations at a sampling point, a
process condition, or an environmental condition. Representativeness is a qualitative
parameter which is dependent upon the proper design of the sampling program and
proper laboratory protocol. The sampling network was designed to provide data
representative of site conditions. During development of this network, consideration
was given to past waste disposal practices, existing analytical data, physical setting and
processes, and constraints inherent to the Superfund program. The rationale of the
sampling network is discussed in detail in the Field Sampling Plan.

Representativeness will be satisfied by seeing that the FSP is followed, proper
sampling techniques are used, proper analytical procedures are followed, and holding
times of the samples are not exceeded in the laboratory. Analytical
representativeness will be assessed by the analysis of field duplicated samples.
Precision control limits are defined in the current Statement of Work (SOWs).

Comparability expresses the confidence with which one data set can be compared
with another. The extent to which existing and planned analytical data will be
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comparable depends on the similarity of sampling and analytical methods. The
procedures used to obtain the planned analytical data, as documented in the QAPjP,
are expected to provide comparable data.

GLT338003.51
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4.0 Sampling Procedures
Sampling procedures are described in the Field Sampling Plan (FSP).

The Field Sampling Plan is Appendix A of the QAP;jP.

GLT338/004.51
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5.0 Sample Custody

It is US. EPA and Region 5 Policy to follow the U.S. EPA Region 5 sample custody,
or chain of custody protocols as described in “NEIC Policies and Procedures”,
EPA-330/9-78-DDI-R, Revised June 1985. This custody is in three parts: Sample
collection, Laboratory analysis, and Final evidence files. Final evidence files, including
all oniginals of laboratory reports and purge files, are maintained under document
control in a secure area.

A sample or evidence file is under your custody if they

Are in your possession

Are in your view, after being in your possession

Are in your possession and you place them in a secured location, or
Are in a designated secure area.

5.1 Field Chain of Custody Procedures

The sample packaging and shipment procedures summarized below will insure that
the samples will arrive at the laboratory with the chain of custody intact. Detailed
sample packing and shipping procedures and example forms are provided in
Appendix G. The protocol for specific sample numbering using case numbers and
traffic report numbers if applicable and other sample designations are included in the
Data Management Plan, Appendix B of the QAPjP.

S5.1.1 Field Procedures

(a) - The field sampler is personally responsible for the care and custody of the
samples until they are transferred or properly dispatched. As few people as
possible should handle the samples.

(b)  All bottles will be tagged with sample numbers and locations. The Sample
Management Office (SMO) number and stickers will be affixed.

(c) Sample tags are to be completed for each sample using waterproof ink unless
prohibited by weather conditions.

(d) The Field Team Leader will review all field activities to determine whether
proper custody procedures were followed during the field work.
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5.1.2 Field Logbooks/Documentation

Field logbooks will provide the means of recording data collecting activities
performed. As such, entries will be described in as much detail as possible so that

persons going to the site could re-construct a particular situation without reliance on
memory.

Field logbooks will be bound, field survey books or notebooks. Each logbook will be
identified by the project-specific document number.

The title page of each logbook will contain the following:

Person to whom the logbook is assigned
Logbook number

Project name

Project start date

End date

Entries into the logbooks will contain a variety of information. At the beginning of
each entry, the date, start time, weather, names of all sampling team members
present, level of personal protection being used, and the signature of the person
making the entry will be entered.

Measurements made and samples collected will be recorded. All entries will be made
in ink and no erasures will be made. If an incorrect entry is made, the information
will be crossed out with a single strike mark. Whenever a sample is collected, a
detailed description and a sketch will be made of the location of the station, the
detailed description will include compass and distance measurements. Soil sample
designations for soil collected from borings will be noted on the boring log form. The
number of the photographs taken of the station, if any, will also be noted. All
equipment used to make measurements will be identified, along with the date of
calibration.

Samples will be collected following the sampling procedures documented in the Field
Sample Plan (FSP), Appendix A of QAPjP. The equipment used to collect samples is
noted in the FSP. The time of sampling, sample description, depth at which the
sample was collected will be recorded on the boring log form, and sample volume and
number of containers will be indicated on the chain of custody form. Sample
identification number will be assigned prior to sample collection. Field duplicate
samples, which will receive an entirely separate sample identification number, will be
noted under sample description.
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5.1.3 Transfer of Custody and Shipment Procedures

Sample Documentation and shipping procedures are explained in full detail in
Appendix of this QAPjP. Noted below are the chain of custody procedures to be
followed on the Carter-Lee Lumber RI project.

(a)

(b)

(©)

(d)

Samples are to be accompanied by a properly completed chain of custody
form. The sample numbers and locations will be listed on the chain of custody
form. When transferring the possession of samples, the individuals
relinquishing and receiving will sign, date, and note the time on the record.
This record documents transfer of custody of samples from the sampler to
another person, to the permanent laboratory, or to/from a secure storage area.

Samples will be properly packaged for shipment and dispatched to the
appropriate laboratory for analysis, with a separate signed custody record
enclosed in each sample box or cooler. Shipping containers will be locked and
secured with strapping tape and EPA custody seals for shipment to the
laboratory. The preferred procedure includes use of a custody seal attached to
the front right and back left of the cooler. The custody seals are covered with
clear plastic tape. The cooler is strapped shut with strapping tape in at least
two locations.

All shipments will be accompanied by the Chain of Custody Record identifying
the contents. The original record will accompany the shipment, and the pink
and yellow copies will be retained by the sampler for returning to the sampling
office.

If the samples are sent by common carrier, a bill of lading should be used.
Receipts of bills of lading will be retained as part of the permanent
documentation. Commercial carriers are not required to sign off on the
custody form as long as the custody forms are sealed inside the sample cooler
and the custody seals remain intact.

5.2 Laboratory Chain of Custody Procedures

The chain of custody procedures for the Contract Laboratory Program (CLP) are
described in the Statements of Work (SOW) for Routine Analytical Services (RASs).
The same custody procedure applies to Special Analytical Services (SASs). These
custody procedures along with the holding time requirements for CLP samples are
described in the appropriate SOW (OLMOL1.1 for organics and ILM01.0 for
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described in the appropriate SOW (OLMOL1.1 for organics and ILM01.0 for
inorganics).

The chain of custody procedures for the quick turnaround method (QTM) described
in the draft SOW for QTM dated March 1992.

5.3 Final Evidence Files Custody Procedures

CH2M HILL is the custodian of the evidence file and maintains the contents of
evidence files for the RI, including all relevant records, reports, logs, field notebooks,
pictures, subcontractor reports, correspondence, laboratory logbooks, chain of custody
form, and Laboratory Scientific Support Section (LSSS) of CRL’s data reviews in a
secured, limited access area and under custody of the contractor’s site manager.

GLT338/005.51
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6.0 Calibration Procedures and Frequency

This section describes procedures for maintaining the accuracy of all the instruments
and measuring equipment which are used for conducting field tests and laboratory
analyses. These instruments and equipment should be calibrated prior to each use or
on a scheduled, periodic basis.

6.1 Field Instruments and Equipment

Calibration of field instruments will be performed at the intervals specified by the
manufacturer or more frequently if conditions dictate. Field instruments will include
a pH meter, thermometer, specific conductivity meter, and Organic Vapor
Photoionization Detector (HNu). In the event that an internally calibrated field
instrument fails to meet calibration/checkout procedures, it will be returned to the
manufacturer for service.

Calibration of field instruments is governed by the specific Standard Operating
Procedure (SOP), Appendix F of this QAP;jP, for the applicable field analysis method,
and such procedures take precedence over the following general discussion.

A general procedures for pH meter, specific conductivity meter and thermometer are
described below:

6.1.1 pH Calibration

The pH meter will be calibrated with standard buffer solutions prior to a field trip.
In the field, the meter will be calibrated daily with two buffers before use.
Calibration procedures and frequency will be recorded in a field log book along with
the lot numbers of the buffer.

A general procedure for instrument calibration is as follows:

. Check that temperature of sample and buffer are the same.
. Connect pH electrode into pH meter and turn on pH meter.
. Set temperature setting based on the temperature of buffer; place

electrode in first buffer solution.

. After reading has stabilized, adjust “CALIB” knob to display correct
value.
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. Repeat procedure for second buffer solution.
. Place pH electrode in the sample and record the pH as displayed.
. Remove pH electrode from sample and rinse off with distilled water.
. The pH meter must be recalibrated every time it is turned off and

turned back on, or if it starts giving erratic results.

The calibrations performed, standard used, and sample pH values are to be recorded
in the field notebook. Appropriate new batteries will be purchased and kept with the
meters to facilitate immediate replacement in the field as necessary.

6.1.2 Thermometer Calibration

Temperature measurements are carried out utilizing a thermometer. The
thermometers must be inspected before use to ensure there is no mercury separation.
The thermometers should be rechecked in the field before and after use to see if the
readings are logical and the mercury is still intact. The thermometers should be
checked biannually for calibration, by immersing them in a bath of known
temperature until equilibrium is reached. They should be discarded if found to have
more than 10 percent error. The reference thermometer used for the bath
calibration should be National Bureau of Standards traceable.

6.1.3 Conductivity Meter Calibration

The conductivity cells of the specific conductivity meter will be cleaned and checked
against known conductivity standards before each field trip. In the field, the
instrument will be checked daily with NBS traceable standards.

The calibration procedure is described below.

. Place the probe in conductivity calibration standard solution.
. Set temperature knob for temperature of standard solution.
. Turn to appropriate scale and set the instrument for the value of

calibration standard.

. Rinse off the electrode with distilled water.
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. Measure the conductivity for distilled water to be used for a field blank,
making sure temperature is set correctly for temperature of solution to
be tested.
. If the conductivity of blank (distilled water) is high. it must be discarded

and a new blank sample procured.
All readings and calibrations should be recorded in the field notebook.
6.1.4 HNu and OVA Calibration

The HNu and/or OVA will be calibrated daily with a gas of known concentration, as
described in the HNu and OVA field SOP (Appendix F).

Equipment to be used during the field sampling will be examined to certify that it is
in operating condition. This includes checking the manufacturer’s operating manual
and the instructions for each instrument to ensure that all maintenance requirements
are being observed. Field notes from previous sampling trips will be reviewed so that
the notation on any prior equipment problem are not overiooked, and all necessary
repairs to equipment have been carried out. Spare electrodes, thermometers and
other frequently used field equipment will be maintained at the sampling location.

6.2 Laboratory Instruments

6.2.1 Calibration Procedures and Frequency for RAS, SAS, and
OTM Analyses

The CLP calibration procedure and frequencies are specified in the CLP organic and
inorganic SOWs. Where analyses are conducted according to the U.S. Environmental
Protection Agency (US. EPA) Contract Laboratory Program (CLP)/SW 846 |
protocols, the calibration procedures and frequencies specified in the applicable CLP
Routine Analytical Services (RAS) Statement of Work (SOW) will be followed
exactly.

6.2.1.1 Organic Analyses

Prior to calibration, the instrument(s) used for Gas Chromatograph/Mass
Spectrometer (GC/MS) analyses are tuned by analysis of p-bromofluorobenzene
(BFB) for volatile analyses and decafluorotriphenyl phosphine (DFTPP) for semi-
volatile analyses. Once the tuning criteria for these reference compounds are met,
the instrument should be initially calibrated by using a five point calibration curve.
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Continuing calibration is verified as specified in the method, or at least each working
day, using criteria specified by the method. The calibration standards will be

U.S. EPA-or NBS-traceable and are spiked with internal standards and surrogate
compounds.

6.2.1.2 Metals Analysis

The Atomic Absorption Spectrophotometer (AAS) and Inductively Coupled Plasma
Emission Spectrophotometer (ICP) instruments are calibrated by use of a minimum
of three calibration standards prepared by dilution of certified stock solutions. An
analysis blank is prepared with one calibration standard at the quantitation limit for
the metal. The other standards bracket the concentration range of the samples.
Calibration standards will contain acids at the same concentration as the digestates.

A continuing calibration standard, prepared from a different stock solution than that
used for preparation of the calibration standards, is prepared and analyzed after each
ten samples or each two hours of continuous operation. The value of the continuing
calibration standard concentration must agree with + 10 percent of the initial value
or the appropriate corrective action is taken which may include recalibrating the
instrument and reanalyzing the previous ten samples.

For the ICP, linearity near the quantitation limit will be verified with a standard
prepared at a concentration of two times the quantitation limit. This standard must

be run at the beginning and end of each sample analysis run or a minimum of twice
per 8-hour period.

6.2.2 SAS Calibration Procedure and Frequency

The SASs calibration procedures and frequency are specified in the SASs request.
SAS requests are located in Appendix E of the QAPjP.

6.2.3 QTM Calibration Procedures and Frequency

The QTM calibration procedure and frequencies are specified in the QTM from the
CLP draft SOW dated March 1992.

10010476.GLO
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7.0 Analytical Procedures

The groundwater and soil samples collected during field sampling activities for the
Carter-Lee Lumber RI will be analyzed by the CLP.

7.1 Laboratory Analytical Procedures

7.1.1 Routine Analytical Services Labomtoty Prwft‘lwu'

~~ b pact ! -
If available, all samples for CLP' TCL' VOAES, semivolatiles and Péstlcndc/PCBs and
CLP TAL inorganic (dissolved métals and cyanide) will be analyzed according to
analytical procedures set forth in the modified RASs that provides results within
two weeks of sample receipt. These modified RASs are the conventional SOWs
(US. EPA CLP RAS SOW (OLMO01.1) for organics analysis and RAS SOW
(ILMO01.0) for inorganic analysis) with the two week turn around requirement as the
only change. If the quick result RASs are unavailable the samples will be analyzed as
RAS plus SAS, with the SAS component being the two week turn around time for the
results. The QAP;P is written as if the modified RASs will be available.

The samples for Volatile Organic Analyte (VOA) analysis shall be screened as
recommended in VOA CLP RAS SOW/OLMO1.1. Samples which, as a result of the
screening, would normally be quantitated using the VOA CLP “Low™ method, shall
be analyzed by the SOP for Volatile with the Low Detection Limits. If the result of
the screening indicate that the VOA CLP "Medium" method should be used, then the
sample shall be quantitated according to the CLP SOW for Organic analysis, Muiti-
media, High Concentration, dated 9/88, revision 4/89. This screening and mult-
method approach is necessitated by the very low detection limits required to meet
project objectives while accommodating the potential for samples with high
concentrations of VOAs.

7.1.2 Special Analytical Services Laboratory Procedures

The analytical procedures to be used for performing the SAS analyses are described
in the SAS requests in Appendix E of this QAPP. SAS analysis will be performed by
the CLP. Also specified in the SAS requests are calibration procedures, frequency of
calibration, and the internal quality control checks required for each analysis.
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7.1.3 Quick Turnaround Method Procedures

The analytical procedures to be used for performing the QTM analyses are described
in the CLP draft statement of work for quick turnaround analysis, dated March 1992.

7.2 Field Screening Analytical Procedures

The procedures for field measurement of pH, specific conductivity, and volatile
organics are described in the field measurement SOPs in Appendix F.

GLT338/007.51
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8.0 Internal Quality Control Checks
8.1 Field Sample Collection

The assessment of field sampling precision and accuracy will be made through
collection of field duplicates, MS samples, MS/MSD samples, and trip and field blanks
in accordance with the applicable procedures described in the FSP at the frequency
indicated in Section 3 of the QAP;P.

8.2 Field Measurement

QC procedures for pH. conductivity, temperature and HNu measurements are limited
to checking the reproducibility of the measurement by obtaining multiple readings on
a single sample or standard and by calibrating the instruments. Field quality control
check data will be recorded in the field log book.

83 Laboratory Analyses ;nr.' A
- . N A
83.1 RAS Internal Quality Control Checks - ¥=-" "¢

Internal quality control procedures for RAS from the CLP are specified in the
Statement of Works (SOWSs) for organics and inorganics. These specifications include
the types of QC checks required (method blanks, reagent/preparation blanks, matrix
spike and matrix spike duplicates, calibration standards, internal standards, surrogate
standards, the frequency of each audit, the specific calibration check standards,
laboratory duplicate/replicate analysis), compounds and concentrations to be used,
and the quality control acceptance criteria for these audits.

8.3.2 SAS Internal Quality Control Checks

Quality control checks for SAS are identified in the QC requirements Section of the
SAS requests Appendix E.
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8.3.3 QOTM Internal Quality Control Checks

Quality control procedures for QTM from the CLP are specified in the draft SOW
for quick turnaround analysis, dated March 1992. These specifications include QC
check requirements, compounds and concentrations to be used, and the quality
control acceptance criteria.

GLT338/008.51
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9.0 Data Reduction, Validation, and Reporting

All samples collected at the Carter-Lee Lumber site will be sent to the CLP. Data
reduction, evaluation. and reporting will be performed according to specifications
outlined in the CLP RAS SOW (OLMO01.1) for the organics and SOW (ILMO1.1) for
inorganics. The CLP will send the data to the EPA, Region 5, Laboratory Scientific
Support Section (LSSS), for data validation. The LSSS will validate and provide the
data to CH2M HILL on a priority one basis. CH2M HILL would like to receive the
validated data within seven days after receipt at the LSSS.

9.1 Data Reduction
9.1.1 CLP Data Reduction

Data reduction, evaluation, and reporting for samples analyzed by the CLP performed
according to specifications outlined in the CLP RAS SOW (OLMO01.1) for the
organics and SOW (ILMO01.1) for inorganics.

Data resulting from SAS request will be reduced, evaluated and reported as described
above unless special procedures are given in the actual SAS request.

No data reduction is required with the QTM program. The QTM program
electronically provides result tables.

9.1.2 Field Measurements and Sample Collection

Raw data from field measurements and sample collection activities will be
appropriately recorded in the field log book. If the field data are to be reported in a
summarized format, the data will be tabulated by parameter, then by day of analysis.

9.2 Data Validation

Validation will be accomplished by comparing the contents of the data packages and
QA/QC resuits to the requirements contained in the RAS and SAS methods. Raw
data such as GC/MS Total lon Current (TIC) chromatograms, GC chromatograms,
and mass spectra, ICAP and FAA data reports, and data station printouts will be
examined to ensure that reported results are accurate. The U.S. EPA Region 5
Laboratory Scientific Support Section (LSSS) will be responsible for this. The
protocol for RAS analyte data validation as presented in:
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. Laboratory Data Validation Functional Guidelines for Evaluating
Organic Analyses—U.S. EPA, February 1988

. Laboratory Data Validation Functional Guidelines for Evaluating
Inorganic Analyses—U.S. EPA, July 1988

The Data Review will identify any out-of-control data points and data omissions.

The QTM has an electronic data validation program build in. The electronic data
validation is based on the functional guidelines, and will automatically flag qualified
results prior to the result sheet being produced. The level of data supplied by the
QTM program is that of level II(Field Analysis). The QTM data will undergo no
additional data validation.

Decisions to repeat sample collection and analyses may be made by the Project
Manager based on the extent of the deficiencies and their importance in the overall
context of the project. Due to the similarity of analytical costs between the two
investigative phases, if there are significant data lapses that would require substantial
phase I resampling or reanalysis, the project would automatically move to phase II.

The Carter-Lee Lumber RI/FS data will be available through controlled access to the
Project Manager, and authorized personnel only.

9.3 Data Reporting

The RAS and SAS analytical laboratories will prepare and submit full analytical and
QC reports to EPA Region 5 in compliance with requirements of the CLP to include
the following (as applicable):

L Narrative including statement of samples received, description of any
deviations from RAS or SAS standard procedures, explanation of
qualifications regarding data quality, and any other significant problems
encountered during analysis

2. Up to 20 extractable organic compounds not included in the RAS
analytes, tentatively identified and quantified against the nearest internal
standard

3. An organic QA/QC report including Forms I to X,, surrogate spike
results for each sample, matrix spike and matrix spike duplicate resuits,
method blank results, and initial and continuing calibration checks
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4. An inorganic QA/QC report including Forms I to XIII spike and
duplicate results, method blank results, and initial and continuing
calibration checks

5. Field and laboratory chain-of-custody documentation pertaining to each
sample delivery group analyzed

The CLP will submit QTM result sheets to EPA Region 5 and CH2M HILL in
compliance with the requirements of the Draft SOW for Quick Turnaround Analysis,
dated March 1992.

9.4 CH2M HILL Data Review

CH2M HILL will review the validated data to determine if overall QA objectives
were met. All data generated for the Carter-Lee Lumber RI/FS will be computerized
in a format organized to facilitate data review and evaluation. The computerized
data set will inciude the data flags provided by CLP, as well as additional comments
of the Data Reviewer. The laboratory-provided data flags will include such items as:
1) concentration below required detection limit, 2) estimated concentration due to
poor below required detection limit, 2) estimated concentration due to poor spike
recovery, and 3) concentration of chemical also found in laboratory blank. The Data
Reviewer comments will indicate that the data are: 1) usable as a quantitative
concentration, 2) usable with caution as an estimated concentration, or 3) unusable
due to out-of-control QC results.

10010477, GLO



Quality Assurance Project Plan
Project Name: Carter-Lee Lumber
WA No.: 49-5LBD

Section No.: 10

Page: 1 of 2

10.0 Performance and System Audits

Performance and system audits of both field and laboratory activities will be
conducted to verify that sampling and analysis are performed in accordance with the
procedures established in the FSP and QAPjP. The audits of field and laboratory
activities include two separate independent parts: Internal and External audits.

10.1 Field Audits

Internal audits of field activities (sampling and measurements) will be conducted by
CH2M HILL’s Field Team Leader. The audits will include examination of field
sampling records, field instrument operating records, sample collection, sample
handling and packaging procedures, maintenance and QA procedures, and chain of
custody procedures. An audit will occur at the onset of the project to verify that all
established procedures are in place. A follow-up audit will be conducted to verify
that QA procedures are maintained throughout the sampling.

An external audits will be conducted by U.S. EPA Region 5 Central Regional
Laboratory (CRL) and/or Central District Office (CDO).

10.2 Laboratory Audits

Each CLP laboratory quality assurance director will perform their own internal quality
control audits.

The U.S. EPA EMSL-Las Vegas conducts the external audits of the CLP laboratories
on an annual basis. The external audits will include, at a minimum, examination of
laboratory documentation on sample receiving, sample log-in, sample storage, chain of
custody procedure, sample preparation and analysis, and instrument operating
records.

The CLP also requires, on a quarterly basis, the analysis of performance samples.
These performance audits consist of sending performance evaluation (PE) samples to
the CLP laboratories for on-going assessment of laboratory precision and accuracy.
The analytical results of the analysis of PE samples are evaluated by EPA to ensure
the laboratory maintain a good performance.
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Additional audits of the SAS laboratories may be conducted by the US. EPA
Region 5 CRL.

GLT338/010.51
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12.0 Specific Routine Procedures to Assess Data Precision,
Accuracy, and Completeness

12.1 Field Measurements

Field data will be assessed by the Field Team Leader. The Field Team Leader will
review the field results for compliance with the established QC criteria that are
specified in the QAPjP and FSP. Accuracy of the field measurements will be assessed
using daily instrument calibration, calibration check, and analysis of blanks (equation
12-2). Precision will be assessed on the basis of reproducibility by multiple reading of
a single sample using equation 12-1. Data completeness will be calculated at the end
of the field effort using Equation 12-3.

12.2 Laboratory Data

Laboratory results will be assessed for compliance with required precision, accuracy,
completeness and sensitivity as follows:

12.2.1 Precision

Precision of laboratory analysis will be assessed by comparing the analytical results
between MS/MSD for organic analysis, and laboratory duplicate analyses for inorganic
analysis. The relative percent difference (%RPD) will be calculated for each pair of
duplicate analysis using the Equation 12-1:

S - D

Eq. 12-1 - %RPD= x 100
(S + D)2

Where: S = First sample value (original or MS value)

D = Second sample value (duplicate or MSD value)

12.2.2 Accuracy

Accuracy of laboratory resuits will be assessed for compliance with the established

QC criteria that are described in Section 3 of the QAP;jP using the analytical results

of method blanks, reagent/preparation blank, MS, MS/MSD, surrogate recoveries,
internal standards, field blank, and trip blanks. The percent recovery (%R) of matrix
spike samples will be calculated using Equation 12-2: :
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A -B
Eq. 12-2 %R= x 100
Where:

= The analyte concentration determined experimentally
from the spiked sample;

B = The background level determined by a separate analysis
of the unspiked sample and,;

C = The amount of the spike added.

12.2.3 Completeness

The data completeness of laboratory analyses results will be assessed against the
established completion objective of 95 percent. The completeness is calculated using
Equation 12-3:
Number of
Valid Data Obtained
Eq. 12-3 Completeness = x 100
Number of
Sample collected for
cach parameter analyzed

122.4 Sensitivity

The achievement of method detection limits depends on instrumental sensitivity and
matrix effects. It is important to monitor the instrumental sensitivity to ensure the
data quality through constant instrument performance. The instrumental sensitivity
will be monitored through the analysis of method and instrument blanks, calibration
check samples, and laboratory control samples.

GLT338/012.51
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11.0 Preventive Maintenance Procedures

11.1 Field Equipment and Instruments

The field equipment for this project includes thermometers, pH meter, conductivity
meter and a HNu. Specific preventive maintenance procedures to be followed for
field equipment are those recommended by the manufacturer.

Field instruments will be checked and calibrated in the Warehouse before they are
delivered to the field. These instruments will be checked and calibrated daily before
use.

Critical spare parts such as tape, paper, pH probes, electrodes and batteries will be
kept on-site to minimize instrument down time. Backup instruments and equipment
will be available within one-day to avoid delays in the field schedule.

11.2 Laboratory Instruments

The laboratories participating in the CLP are required under the CLP RAS SOW
(OLMO1.1) for organics and SOW (ILM01.0) for inorganics, to have SOPs on
preventive maintenance for each measurement system and required support activity.
All maintenance activities are required to be documented in log books to provide a
history of maintenance records.

GLT338/011.51
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13.0 Corrective Actions

Corrective actions may be required for two classes of problems: analytical and
equipment problems and noncompliance problems. Analytical and equipment
problems may occur during sampling and sample handling, sample preparation,
laboratory instrumental analysis, and data review.

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 RPM. If the problem is analytical in nature,
information on these problems will be promptly communicated to the US. EPA,
Quality Assurance Section. Implementation of corrective action will be confirmed in
writing through the same channels.

Any nonconformance with the established quality control procedures in the QAPjP or
FSP will be identified and corrected in accordance with the QAPjP. The US. EPA,
RPM or his designee will issue a Nonconformance Report for each nonconformance
condition.

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 a stop-work order by the RPM.

13.1 Sample Collection/Field Measurements

Technical staff and project personnel will be responsible for reporting all suspected
technical or QA nonconformances or suspected deficiencies of any activity or issued
document by reporting the situation to the Field Team Leader or designee. The
Field Leader, in consultation with the Project QA Manager, will be responsible for
assessing the suspected problems and making a decision on the potential for

the situation to impact the quality of the data. If it is determined that the situation
warrants a reportable nonconformance requiring corrective action, then a
nonconformance report will be initiated by the Field Team Leader.

The Field Team Leader will be responsible for ensuring that corrective action for
nonconformances are initiated by:

. Evaluating all reported nonconformances

. Controlling additional work on nonconforming items
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. Determining disposition or action to be taken
. Maintaining a log of nonconformances
. Reviewing nonconformance reports and corrective actions taken
. Ensuring nonconformance reports are included in the final site

documentation in project files
If appropriate, the Field Team Leader will ensure that no additional work that is
dependent on the nonconforming activity is performed until the corrective actions are
completed.

Corrective action for field measurements may include, but will not be limited to:

. Repeat the measurement to check the error

. Check for all proper adjustments for ambient conditions such as
temperature

. Check the batteries

. Check the calibration

. Re-Calibration

. Replace the instrument or measurement devices

. Stop. work (if necessary)

The Field Team Leader or their designee is responsible for all site activities. In this
role, the Field Team Leader at times is required to adjust the site programs to
accommodate site specific needs. When it becomes necessary to modify a program,
the responsible person notifies the PM of the anticipated change and implements the
necessary changes after obtaining the approval of the RPM.

The Field Team Leader for the Carter-Lee Lumber site is responsible for the
controlling, tracking, and implementation of the identified changes. Reports on all
changes will be distributed to all affected parties which include the U.S. EPA RPM.
The RPM will be notified whenever program changes in the field are made.
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13.2 Laboratory Analyses
13.2.1 Laboratory Corrective Actions—CLP RASs

For the CLP RAS, Corrective action is implemented at several different levels. The
laboratories participating in the CLP are required to have a written SOP specifying
corrective action to be taken when an analytical error is discovered or the analytical
system is determined to be out of control. The SOP requires documentation of the
corrective action and notification by the analyst about the errors and corrective

procedures.

The Sample Management Office also may request corrective action for any
contractual nonconformance identified by audits or data validation. The CRL may
request corrective action by the laboratories for any nonconformances identified in
the data validation process through the Sample Management Office or, for minor
problems, the lab may be contacted directly. Corrective action may include:

. Re-analyzing the samples, if holding time criteria permits
. Resampling and analyzing, and/or

. Evaluating and amending sampling procedures and/or Evaluating and
amending analytical procedures

. Accepting data and acknowledging the level of uncertainty
If resampling is deemed necessary due to laboratory problems, RPM must identify the

necessary approach including cost recovery from the CLP for the additional sampling
effort.

13.2.2 Laboratory Corrective Actions—SASs
For Special Analytical Services (SASs) requests, corrective actions will be

implemented according to the procedure described in the previous paragraph,
Section 13.2.
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13.2.3 Laboratory Corrective Action—QTMs

The laboratories participating in the QTM are required to follow corrective action
described in the draft SOW for quick turnaround analysis, dated March 1992.

GLT338/013.51
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14.0 Quality Assurance Reports to Management

In addition to the audit reports submitted to the site manager in accordance with
QAPjP Section 12, a monthly progress report is submitted to the EPA RPM, and
CH2M HILL'’s management which addresses all Quality Assurance issues. The final
RI and FS report will contain a QA section that summarizes the data quality
information collected during the project. The contents of the reports include, but will
not be limited to:

. Performance and system audits conducted during the field sampling
cvent

. Data validation narrative summary and data quality assessment
. QA problems and corrective action

. Qualified data summarized in a tabular format

GLT338014.51
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Appendix A
Field Sampling Plan

1.0 Summary of Sampling Activity

A phased investigative approach will be used in the RI because only limited data are
available from a previous field investigation and because the actual level of risk
associated with the site has not been clearly established. The object of the first phase
will be to determine if potential exposure to contaminants at the site presents
potential risk to public health or the environment and whether that potential risk
exceeds the U.S. EPA point of departure for acceptability. If past disposal activities
at the site contribute to potential exposures and result in unacceptable risks caused by
soil or groundwater contaminants, a second phase of field work will be performed.
The objects of Phase 2 will be to determine the extent of contamination identified in
Phase 1 and to quantify risks attributable to the site.

The Phase 1 investigation will consist of the following:

. Surface soil sampling to evaluate background contaminant
concentrations and contaminant concentrations in the drainage ways

. Subsurface soil sampling within the following areas of reported disposal:
— Area of suspected waste pickle liquor disposal
— Area of red soil stockpile

— Trench where site debris and potentlally hazardous substances
were disposed of

— Area where the stockpiled red soil was spread and covered

- Area where eroded site soil may accumulate and where railroad
car dumping most likely would have occurred

. Installation and sampling of shallow monitoring wells

. Measurement of groundwater elevations
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Soil samples will be analyzed for full Target Compound List (TCL) organic
compounds and Target Analyte List (TAL) inorganic chemicals. A limited number of
samples will be analyzed for total organic carbon (TOC) and cation exchange capacity
(CEC). These samples will also be held for possible analysis of additional soil
physical characteristics to be performed if a Phase 2 investigation is deemed
necessary. Groundwater samples will be analyzed for the full TAL and TCL. Metals
samples will be field filtered.

Background soil and groundwater analytical data from the Phase 1 investigation will
be qualitatvely and statistically evaluated to determine whether a Phase 2
investigation is necessary. During the evaluation, outliers in the Phase 1 data set will
be eliminated. The upper 95 percent confidence interval (CI) of the mean will be
calculated using the remaining data set. The onsite data will then be compared to the
upper 95 percent CL. If the concentration of an onsite constituent falls below the
upper 95 percent CL it will be concluded that the constituent does not exceed its
background concentration. The following factors will be considered during the
preliminary evaluation of the need for a Phase 2 investigation:

. Background contaminant concentrations versus site contaminant
concentrations using the upper 95-percent confidence level

. Soil ingestion criteria based on target numbers for 10 risk and a
Hazard Index of 1

. Leachability of soil contaminants and potential effect on groundwater

. Drinking water MCLs and water ingestion criteria (again based on
target numbers for 10* risk and a Hazard Index of 1)

Findings of the Phase 1 investigation will be reviewed with the EPA. The EPA will
decide cither to proceed with a Phase 2 field investigation or to prepare the RI
Report, including a quantitative risk assessment, based solely on Phase 1 data.
Potential Phase 2 work may include:

Site mapping
Additional surface and subsurface soil sampling

Installation of shallow, intermediate, and deep monitoring wells
Groundwater sampling
Measurement of groundwater elevations
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2.0 Sample Network Design and Rationale

This section presents the sample network by task and matrix, site maps showing
sample locations, and the rationale for the selected sampling locations. A summary of
the sample network is provided in Table A-1.

2.1 Sample Network by Task and Matrix, Site Maps, and Rationales
of Selected Sampling Locations

2.1.1 Phase 1 Field Investigation
The specific objectives of the Phase 1 field investigation are:

. To establish background concentrations of contaminants in the soil and
the groundwater

. To determine whether hazardous substances are present in soil and
groundwater at concentrations above background or at concentrations
that could pose unacceptable risks to public health or the environment

2.1.1.1 Background Seoil Sampling
Background

To establish background concentrations of contaminants in the soil, soil samples will
be collected from the site perimeter locations shown in Figure A-1 ( locations BK-1
to BK-6). Samples will be collected from the upper 6 inches at locations BK-1 to
BK-5 using a hand auger. At BK-6, two soil samples will be collected—one each at
depths of 10 and 20 feet. This location is adjacent to Reichwein Avenue and is
relatively uninfluenced by urban industrial settings. The boring will be logged on
5-foot intervals or changes in soil lithology (whichever is smaller) and sampled using a
2-foot-long, 3-inch O.D. split-spoon sampler. The background soil samples will be
screened in the field for VOCs using an HNu or an organic vapor analyzer (OVA).
Samples with elevated organic vapors will not be used for background
characterization because the location may be contaminated from an isolated source
not related to ubiquitous urban contamination. The samples will be analyzed for full
TCL organic compounds and TAL inorganic chemicals on a quick turnaround basis.
The results will be compared to onsite soil concentrations. Ten additional
background samples to be selected in the field will also be obtained and stored
pending results from the BK samples. If the relative differences in concentrations
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between background and onsite samples is small, those ten samples may also be

analyzed.
Onsite

To determine whether hazardous substances are present in the soil at concentrations
above background levels, soil sampling will be performed in the following onsite
areas:

. Area of suspected waste pickle liquor disposal
. Area of red soil stockpile

. Trench where site debris and potentially hazardous substances were
disposed of

. Area where the stockpiled red soil was spread and covered

. Area where eroded site soil may accumulate and where railroad car
dumping most likely would have occurred

Proposed soil boring locations are shown in Figure A-1. Soil samples will be screened
for VOCs in the field using an HNu or OVA.

Four of the soil borings (SB-1 to SB-4) will be drilled to the water table to evaluate
the vertical extent of soil contamination in the areas of concern. Based on regional
hydrogeologic data, the water table is estimated to be about 25 feet below the ground
surface. The borings will be drilled and sampled using hollow-stem auger drilling
techniques and a standard 3-inch O.D. split-spoon sampler. The borings will be
logged on 5-foot intervals or changes in lithology. At each of the four borings, three
soil samples will be selected for full Target Compound List (TCL) analyses and
Target Analyte List (TAL) analyses from the following depths: (1) one from the
upper 2 feet, (2) one discretionary sample from 2 to 10 feet based on visual
appearance and HNu/OVA screening, and (3) one from the water table surface. Up
to six soil samples will be collected and analyzed for total organic carbon (TOC) and
cation exchange capacity (CEC). The samples will also be held for possible analysis
of the following additional soil physical characteristic parameters if a Phase 2
investigation is deemed necessary:

. Grain size
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. Atterberg limits
. Porosity

. Percent moisture
. Density

The above physical soil parameters are important for the evaluation of contaminant
transport and soil remediation alternatives.

Seven shallow borings will be drilled to evaluate the distribution of contamination
across the site (SB-5 to SB-11). Because the suspected contaminants are primarily
metals and PAHs that would not be expected to migrate downward, these borings will
be drilled to a depth of 4 feet. The borings will be sampled and logged on 2-foot
intervals. One or two soil samples per boring will be selected for chemical analysis
based on visual appearance and HNu/OVA screening. A total of 11 soil samples will
be collected from the 7 shallow soil borings. Samples will be composites of the 2-foot
interval unless the visual appearance or HNu/OVA screening indicates a potential for
concentrated contamination. In that case, the sample will be composited over the
interval of suspected elevated concentrations. The soil samples will be analyzed for
full TCL organic compounds and TAL inorganic chemicals.

The potential for overland migration of site contaminants in surface runoff will be
investigated at two locations in the drainage swales running parallel to the eastern
and southern site boundaries (SS-1 and SS-2; see Figure A-1). Two soil samples will
be collected at each location from the following intervals: the 0- to 6-inch interval and
the 6- to 12-inch interval. The samples will be analyzed at the CLP for the full TAL
and TCL.

2.1.1.2 Hydrogeologic Investigation.
Groundwater Grab Sampling.

To provide data on potential groundwater contamination, one grab sample will be
collected from each of the following soil boring locations SB-1, SB-2, SB-3, and SB-4.
The grab samples will be collected from within the hollow-stem auger at a depth of
several feet below the water table. The groundwater samples will be analyzed at the
CLP for the full TAL and TCL. Metal samples will be field filtered with 2.0 um filter
paper to remove suspended solids. Filtered metals will be analyzed because the high
amounts of suspended particles of native soil may bias the results.
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Monitoring Well Installation/Groundwater Sampling.

To define potentiometric relationships in the vicinity of the site and to determine
whether groundwater is contaminated, five shallow monitoring wells will be installed
at the locations shown in Figure A-1. The rationale for each location is as follows:

. CMW1 and CMW?2 are assumed to be upgradient of the site.

. CMW3 and CMW4 are assumed to be downgradient of areas where the
red soil was originally disposed of.

. CMWs5 is assumed to be downgradient of the stockpile area and trench
and within the surface runoff seepage area.

CMW1, CMW2, and CMWS will be installed and surveyed, and water elevations will
be measured before installation of the remaining two monitoring wells to allow
optimal placement of the wells downgradient of possible sources.

The boreholes for the monitoring wells will be advanced using hollow-stem augers. If
alternative drilling methods are required, only methods using clear water, air, or cable
tool will be considered. Monitoring wells will be constructed of 2-inch-diameter PVC
with factory slotted 10- to 15-foot screens. The wells will be installed so that the
screened interval will intersect the water table. Each well will have a minimum 2-foot
stickup with a 4- or 6-inch-diameter protective steel casing with locking cap. A
concrete apron will be installed to promote runoff. Wells will be surrounded by three
concrete filled, 4-inch-diameter guard posts. In traffic areas, monitoring wells will be
flush mounted.

Following installation, each monitoring well will be developed until substantially free
of sediment and until pH and conductivity are stable to the satisfaction of the

CH2M HILL hydrogeologist. Wells will be developed using either the double tube
air lift or surge-and-bail methods. It is assumed that well development water and
purge water will be discharged to the Indianapolis Wastewater Treatment Plant sewer

system.

All pew monitoring wells will be surveyed by a local, subcontracted surveyor to
establish the horizontal location and elevation of the measuring points. Elevation
measurements will be taken on the riser pipe with the measuring point designated by
a chisel mark. All elevations will be referenced to a bench mark established at the
site. Vertical elevations of measuring points will be made to the nearest 0.01 foot.

A" 4
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All wells will be located horizontally to within + 5 feet. Water levels will be collected
once during Phase 1.

Groundwater samples will be collected from each of the newly installed monitoring
wells about 24 hours following installation. Prior to groundwater sampling,
groundwater levels will be measured and the wells will be purged to remove stagnant
water and stratified contaminants. Metal samples will be field filtered. Monitoring
well sampling procedures are described in detail in Section 7.0. Groundwater samples
will be analyzed for the full TAL and TCL.

A summary table of the sample network is provided in Table A-1.
2.1.2 Phase 2 Field Investigation

Whether a Phase 2 investigation is necessary will be determined based on the
evaluation of the data from the fast turnaround analyses of Phase 1 samples. The
specific objectives of the Phase 2 field investigation are:

. To generate a topographic survey and base map of the Carter-Lee
Lumber site

. To determine the extent of soil contamination

. To confirm or refine the conceptual model of the subsurface
stratigraphic relationships

. To delineate the horizontal and vertical extent of groundwater
contamination
. To estimate the risks to public health and the environment posed by

site contamination
2.1.2.1 Site Mapping.

To generate a base map of the site, an aerial topographic survey of the site and
surrounding area will be conducted and field checked by a ground survey crew. The
site topographic map covering 4 acres of the site and immediate surrounding area will
consist of contour lines on 1-foot intervals and use a scale of 1 inch = 50 feet.
Significant features of the site will be identified on the map, including lumber
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buildings, asphalt and gravel areas, fencing, railroads to the south and east of the site,
soil sampling locations, and monitoring well locations.

2.122 Soil Sampling.

To determine the extent of soil contamination, soil samples will be collected from the
locations described below.

Ten shallow soil borings (SB2-1 to SB2-10) will be advanced to depths of about

2.5 feet across the site (Figure A-2) to determine the extent of contamination from
the suspected disposal of spent and neutralized sulfuric acid pickle liquor. The
borings will be advanced and soil samples collected using a hand auger. It is assumed
that two soil samples will be collected from each boring for full TCL and TAL
analyses. The actual analysis of soil samples will depend on the results of Phase 1.
Selected soil samples will be analyzed for the following physical soil parameters that
are important to evaluation of contaminant transport and soil remediation
alternatives:

Grain size

Atterberg limits

Porosity

Percent moisture

Density

TOC

Cation exchange capacity

In addition, TCLP organic and inorganic analysis of up to nine samples will be
performed if Phase 1 sample results indicate that contaminants are present in
concentrations that may leach to groundwater.

Six additional shallow soil samples (SS2-1 to SS2-6) will be collected along the eastern
and southern drainage swales (Figure A-2) at assumed depths of 6-inches to identify
the extent of soil contaminated from surface runoff.

Three locations in [l garden (depth of 8 inches) will be sampled and
composited for organic TCL (excluding VOCs) and inorganic TAL analyses. One of
the three locations will be selected for analysis for VOCs based on HNu screening or
visual appearance.
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2.1.23 Hydrogeologic Investigation.

The object of the Phase 2 hydrogeologic investigation is to confirm or refine the
conceptual model of the subsurface stratigraphic relationships, to delineate the
horizontal and vertical extent of groundwater contamination, and to estimate risks to
public health and the environment. This object will be met through the drilling of
additional soil borings, groundwater grab sampling in each boring, quick turnaround
method (QTM) analysis (1 to 2 days), and monitoring well installation and sampling.
Based on Phase 1 analytical results, the contaminants analyzed under QTM may be
reduced. The location of initial Phase 2 borings and monitoring wells will not be
identified until Phase 1 results are known. Subsequent Phase 2 sampling locations
will depend on the evaluation of stratigraphic information and results of quick
turnaround analysis of groundwater grab samples from the initial borings. The
number of borings and monitoring wells needed was estimated based on experience at
other similar sites and on professional judgment. The scope of the Phase 2
investigation also assumes that hazardous substances, in addition to the spent sulfuric
acid, have been disposed of onsite. The major elements of the Phase 2 hydrogeologic
investigation are:

. Four deep soil borings (assumed depth of 150 feet) will be sampled and
logged for soil classification on 5-foot intervals or changes in soil
lithology. Two borings will be located upgradient of the site. Deep
(150 feet), intermediate (75 feet), and shallow (35 feet) monitoring wells
will be installed at each location.

. Six shallow soil borings (assumed depth of 35 feet) will be sampled and
logged as described above. Water table monitoring wells will be
installed in each boring.

. Groundwater grab samples will be collected for quick turnaround
analyses from below the lead auger at each monitoring well location.

. Four shallow and one intermediate FIT-installed monitoring wells will
be sampled at the Westinghouse Air Brake Company site, and samples
will be analyzed for the full TAL and TCL.

. The 18 Phase 2 and 5 Phase 1 monitoring wells will be sampled, and
samples will be analyzed at the CLP for the full TAL, TCL, and
transport and treatment parameters listed below:
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— TOC

— COD

— TSS

- TDS

— Chloride
— Alkalinity
— Hardness

. Monitoring well groundwater elevations will be measured monthly for
4 months.

The Phase 2 sample network is summarized in Table A-1.

3.0 Sample Custody Procedures
3.1 Sample Identification System

The sample identification system to be employed during the Carter-Lee Lumber RI is
described in the Data Records section of the Data Management Plan, Appendix B.

3.2 Initiation of Field Custody Procedures

It is U.S. EPA and Region 5 Policy to follow the U.S. EPA Region 5 sample custody,
or chain of custody protocols as described in NEIC Policies and Procedures,
EPA-330/9-78-DDI-R, Revised June 1985. These custody procedures are described in
Section 5.0.

3.3 Field Activity Documentation/Logbook

Field logbooks will be used as the means of recording data collecting activities.
Logbook entries will be in as much detail as possible so that persons going to the site
could re-construct a particular situation without reliance on memory.

Entries into the logbooks will contain a variety of information. The date, start time,
weather, names of all sampling team members present, level of personal protection
being used, and the signature of the person making the entry will be logged at the
beginning of each account. Examples of other information to be included in the
logbook include:
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. Measurements made and samples collected

. Detailed description of the location of the station including compass
and distance measurements

. All equipment used to make measurements will be identified, along with
the date of calibration

. The number of the photographs taken of a station, if any, will also be
noted

All entries will be made in ink and no erasures will be made. If an incorrect entry is
made, the information will be crossed out with a single strike mark.

3.4 Sample Shipment and Transfer of custody
Sample documentation and shipping procedures are explained in full detail in
Appendix G. Transfer of custody procedures are explained in Section 5.1.3.

4.0 Sample Container Preparation, Sample Preservation,

and Maximum Holding Time
Table A-2 contains information on sample bottle types, preservatives, and sample
holding times. Certified precleaned sample bottles will be procured and used for this
project.
5.0 Sample Handling, Packaging, and Shipment

Sample handling and shipping procedures are explained in full detail in Appendix G.

6.0 Decontamination Procedures

This section provides the general guidelines for the decontamination of personnel,
sampling and monitoring equipment, and sample bottles.

The following equipment will be needed onsite:



TABLE A -2
SAMPLE TYPES, BOTTLES, AND PRESERVATIVES
"~ CARTER-LEE LUMBER
Sample Type Analysis Bottles Preservation Holding Time (turnaround time may vary)
Water

RAS Organics

- Extractables, Pesticides/PCBs Two 80-0z amber glass bottles lcedto 4 C 5 days for extraction

(Teflon lined-caps) 40 days for analysis
- Volatiles Two 40-ml septum cap vials HCl to pH<2 10 days
. : lcedto 4 C

RAS Inorganics

- Metals One 1-liter polyethylene bottle HNO3 to pH <2, 6 months

(mercury: 28 days)
- Cyanide One 1-liter polyethylene bottle NaOH to pH> 12 6 months
lcedto 4 C

QTM Organics

- Extractables One 80-0z amber glass bottle icedto 4 C (Turnaround time: 48 hours)

- Volatiles Two 40-ml septum cap vial icedto4C (Turnaround time: 48 hours)
SAS Methods

- COD, TOC One 1-liter polysthyiene bottle H2S804 to pH <2, 28 days

- Hardness lcedto 4 C 6 months

- Alkalinity One 1-liter polyethylene bottle lcedto 4 C 14 days

- Chloride 28 days

- TSS One 1-liter polyethylene bottle icedto 4 C 7 days

Note: Water samples for organic matrix spike/matrix spike duplicate analyses must be collected at double the specified volume for extractables
and triple the specified volume of volatiles. No extra volume is required for inorganic analyses.

1l of 2



TABLE A -2
SAMPLE TYPES, BOTTLES, AND PRESERVATIVES

CARTER-LEE LUMBER
Sample Type Analysis Botties i Preservation Holding Time (turnaround time may vary)
Soll
RAS Organics
- Extractables, Pesticides /PCBe One 8-0z wide mouth glass jar icedto 4 C Extract within 10 days
Analyze within 40 days
- Volatiles Two 120-mi wide mouth glass vials lcedto 4 C Extract within 10 days
Analyze within 10 days
RAS inorganics
- Metals One B-0z wide mouth glass jar icedto 4 C 6 months
{mercury: 28 days)
- Cyanide One 8-02 wide mouth glass jar None required 14 days
8AS Methods
- TOC One 4-0z wide mouth glass jar None required 26 days
- Cation Exchange One 4-0z wide mouth glaes jar None required -
- TCLP One 32-02 amber wide mouth glass jar None required Extract within 7 days
Analyze within 40 days
- Grain Size One 32-0z wide mouth glass jar . None required 28 days
- Atterberg Limits
- Porosity
- %Moisture
- Density

Note: No extra volume is required for soil matrix spike/matrix spike duplicate analyses,

( 2 of 2 ‘
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. Demonstrated analyte-free deionized (DI) water

Distilled water

2.5 percent (W/W) trisodium phosphate (TSP) and water solution

10 percent (V/V) methanol or isopropanol and water solution (DO
NOT USE ACETONE.)

10 percent (V/V) nitric acid (HNO,) and water solution (only ultrapure
grade HNO, is to be used.)

. Large plastic pails or tubs for TSP and water; scrub brushes; squirt
_bottles for TSP, methanol and water; plastic bags and sheets

DOT approved 55-gallon drum for disposal of waste

Key items to be noted:

. Clean with solutions of TSP, methanol (or isopropanol) and distilled
water.

. Do not use acetone for decontamination.

. Drum all contaminated rinsate and materials.

. Decontaminate sample bottles before relinquishing them to anyone.

6.1 Personnel

The following procedures are to be performed after completion of tasks whenever the
potential for contamination exists, and upon leaving the contaminated area. Some of
the following procedures are for equipment not anticipated to be used at the
Carter-Lee Lumber site, but are included in case hazardous materials are
encountered and a increase in personnel protective equipment is required.

1. Wash boots in TSP solution, then rinse with water. If disposable latex
booties are worn over boots in the work area, rinse with TSP solution,
remove, and discard.
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Wash outer gloves in TSP solution, rinse, remove, and discard.
Remove disposable coveralls (“Tyveks™) and discard.

Remove respirator (if worn).

Remove inner gloves and discard.

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

Sanitize respirator (if worn).

6.2 Sample Bottles

Sample bottles or containers filled in the field must be decontaminated before being
packed for shipment or handled by personnel without dermal hand protection as

follows:
1.

2

Wipe container with a paper towel dampened with TSP solution.

Wipe container with a paper towel dampened with potable water.

6.3 Sampling and Monitoring Equipment

6.3.1 Field Equipment Decontamination

1.

2

Wash all equipment surfaces that contacted potentially contaminated
soil or water with TSP solution.

Rinse with potable water.

Rinse with 10 percent HNO, solution when sampling for inorganic
chemicals. (The split spoons will be rinsed with a 1 percent solution).

Rinse with methanol solution (DO NOT USE ACETONE) and air dry.
Rinse with distilled water and air dry.
Collect all rinsate and dispose in a DOT approved 55-gallon drum.
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The split-barrel sampler will be decontaminated using the following procedure when
chemical sampling is being performed:

1.

2.

Scrape soils from split spoon.

Wash split spoon in a 2.5 percent (W/W) solution of nonphosphate
detergent (Liquinox or equivalent) in tap water.

Rinse with tap water.
Spray rinse with 10 percent isopropanol solution.
Spray rinse three times with distilled water.

Place on plastic and allow to air dry.

6.3.2 Monitoring Equipment Decontamination

1.

Wipe all surfaces that had possible contact with contaminated materials
with a paper towel wet with TSP solution.

Wipe all surfaces that had possible contact with contaminated materials
with a paper towel wet with methanol solution.

Wipe three times with a towel wet distilled water.

Dispose of all used paper towels in a DOT approved 55-gallon drum.

7.0 Sampling Equipment and Procedures

7.1 Groundwater Sampling Procedures

7.1.1 Monitoring Well Installation

Five monitoring wells will be installed as part of the Phase 1 Site Investigation. The
well screens will intersect the water table. If a Phase 2 investigation is deemed
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necessary, it is estimated that 18 additional monitoring wells may be installed:
four wells to bedrock, ten wells intersecting the water table, and four wells screened
about halfway between the water table and the top of bedrock.

7.1.1.1 Drilling Equipmeat.

Phase 1 soil borings will be advanced using 4.25-inch LD. hollow-stem augers. The
lead auger will be fitted with a center plug, or stinger bit if needed, to minimize the
effects of coring or sand heave into the center of the auger while advancing the
boring. The center plug will be removed between successive drives of the split-spoon
sampler. An alternative drilling method may be used for intermediate and deep soil
borings during the Phase 2 investigation.

7.1.1.2 Well Counstruction Material

The monitoring wells will be constructed of 2-inch-diameter, threaded, flush joint,
schedule 40 PVC casing with O-ring joint seals. Each well will be fitted with a 10-foot
length of 0.010-inch factory slotted screen. The screen length may need to be
adjusted depending on field conditions.

The driller will introduce a filter pack into the annular space around the screened
interval to a height about 2 feet above the top of the screen. Two feet of fine sand
(Ottawa sand or equivalent) will be placed above the filter pack to inhibit migration
of annular seal material into the filter pack. The depth of the filter pack will be
accurately determined using a weighted tape or a rigid rod or small diameter rigid
tube. The remaining annular space will be filled with a bentonite slurry introduced by
the tremie method to within 5 feet of the ground surface. The well riser stickup
above the ground surface will be at least 2 feet. A minimum 4-inch-diameter, locking
steel protective casing will be placed and surrounded by concrete to a depth of at
least 5 feet. The concrete will be mounded around the casing to promote surface
water runoff. Wells will be surrounded by three concrete-filled, 4-inch-diameter guard
posts. In traffic areas, monitoring wells will be flush mounted.

The drilling rig and all equipment, tools, and materials that have either entered the
borehole or come into contact with potentially contaminated soils or water shall be
steam cleaned before leaving the site.
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7.1.1.3 Well Drilling and Development.

Boreholes for shallow monitoring wells will be advanced using 4.25-inch L.D. hollow-
stem augers. Augers of this diameter allow sufficient annular space to construct a
monitoring well. The monitoring well borings will be sampled and logged every 5 feet
or at changes in lithology to obtain stratigraphic information. Upon reaching the
target depth, the drill rods will be removed and the monitoring well installed. An
alternate drilling method may be used for intermediate and deep boreholes during the
Phase 2 investigation.

Following installation, the driller will develop the wells by pumping, bailing, or air lift
methods and surging until the discharge is substantially free of sediment to the
satisfaction of the hydrogeologist or until a constant rate of turbidity is achieved.

7.1.2 Sample Collection

Groundwater samples will be collected as part of the Carter-Lee Lumber RI.
Groundwater grab samples will be collected from several soil borings. In addition
monitoring wells installed during Phase 1 and 2 will be sampled.

7.1.2.1 Sampling Devices.

Either a stainless steel bailer or pump will be used to collect groundwater samples.
7.1.2.2 Water Level Measurements.

Groundwater level will be measured periodically throughout the RI to monitor
changes in gradients over time. The groundwater level will also be measured before
groundwater sampling. Water level measurements will be taken with an electric tape.

The following procedure will be used to measure static water levels:

1. Lower the probe or electrode into the well by unreeling cable from the
hand-held reel.

2. Continue lowering until the bulb lights, the beeper beeps, or the meter
~ needle deflects, indicating that the water table has been reached.

3. Read measurements directly to the nearest 0.01-foot. The length of
cable in the well from the top of casing or other reference point to the
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probe (depth to the water table) will be subtracted from the measuring
point elevation to determine the groundwater level elevation.

4. Decontaminate water level indicator equipment between wells.
7.1.2.3 Well Purging.
Wells screened in low permeability formations (i.e., wells that can be purged dry):
1. Pump (or bail) the well dry.
2 Measure temperature, specific conductance, and pH while purging.
These measurements will provide an indication of stable groundwater
conditions.

3. Wait 15 minutes, allowing the well to recover after purging. If well
recovers to 80 percent of its original level, then the sample team may

begin sampling.

4 Collect the sample as soon as there is a sufficient volume of water for
the intended analyses. It is not necessary to wait for the well to fully
recover.

Wells screened in high permeability formations:

1. Remove five well volumes (calculate this volume as shown below).

V =(x xr) H x 5§ well volumes x 7.48
Where:
V = Total volume of water needed to purge (gallons)
Inside radius of well (ft)

Height of water column in well (ft)
(depth to bottom of well minus depth to water)

r
H
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2. Purge wells by pumping or bailing from as near the water surface as
possible so that no stagnant water remains in the well above the well
screen after purging.

3. Introduce as little air and turbulence into the formation as possible to
prevent alteration of the samples.

7.1.2.4 Sample Field Filtration and Procedures.
1. Set up the filtering apparatus.

2. Place a 0.5-micron membrane filter on the apparatus (using tweezers).
If the sample contains a lot of sediment as indicated by a leaking
filtration apparatus or visual evidence, use a pre-filter to prevent

clogging.

3. Flush a minimum of 500 mL of reagent grade water through the
filtering apparatus before filtering the sample.

4, Pump the sample through the filter discarding the first 150 mL (if you
have enough extra volume).

5. Collect the remaining volume of sample needed into sample containers.

6. Remove the filter membrane (and the pre-filter, if used) after the
sample is collected and discard. Do not reuse filter paper for another
sample.

7. Flush the filtering apparatus and tubing with a minimum of 500 mL of

reagent grade water.
8. Reassemble the filtering apparatus.
7.1.2.5 Sampling Procedures.
Before Sampling.

1. Use a stainless steel bailer to collect the groundwater sample.



Quality Assurance Project Plan
Project Name: Carter-Lee Lumber
WA No.: 49-5LBD

Appendix A: Field Sampling Plan
Page: 19 of 24

Withdraw samples shortly after purging (as soon as a volume of water
sufficient for the intended analyses reenters the well).

Sample the least contaminated wells first, the more contaminated wells
last (i.e., sample in increasing order of contamination). If the degree of
contamination is unknown, sample the upgradient wells first, the
downgradient wells last.

Withdraw samples from within or just above the screened section of the
well.

Seampling with a Bailer.

L

2

Rinse the bailer and monofilament line with reagent grade water.

Place a large clean plastic bag or cloth on the ground around the well
to prevent the bailer line from touching the ground.

Lower the bailer slowly and gently into the water in the well. Do not
simply let the bailer fall free into the well while holding the end of the
rope. Do not allow the bailer to touch the bottom of the well.

Lower the bailer to approximately the same depth in the well each time,
preferably within or just above the screened interval.

Retrieve the bailer smoothly (do not allow the bailer rope to touch the
ground). Empty the water in a slow steady stream in the following
order, making sure to fill VOC vials first:

a. Use a bottom discharging device to provide an unfiltered portion
to fill sample containers for VOC analyses and screening (as
necessary). Collect samples for VOCs from a bailer full of water
as soon as it is brought to the surface.

See below for special procedures to be followed when sampling
for VOCs.

b. Slowly pour an unfiltered portion of the sample into a sample
container for the required in-field analyses. One person should
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perform the in-field analyses immediately while the other
continues collecting samples for other analyses.

c. Slowly pour a portion into the sample containers for all other
unfiltered analyses (as necessary). Preserve and cap quickly.

d. Slowly pour a portion of the sample into a transfer bottle for
analyses requiring field filtering. Fill to the top to minimize
aeration of the sample. Perform field filtering immediately.
Draw the sample through the filter into the collection bottles.
Preserve and cap immediately.

6. Decontaminate the bailer. Use new line for each well.
Sampling with a Pump.
1. Rinse the pump and associated apparatus with reagent grade water.
2. Position the pump inlet in the well such that water is removed from the

same portion of the well each time, preferably within or just above the
screened interval.

3. Set the discharge of the pump to slow rate.
4. Direct the sample into the containers in the same order as with a bailer:
a. Use a bottom discharging device to provide an unfiltered portion

to fill sample containers for VOC analyses and screening (as
necessary). Collect samples for VOCs from a bailer full of water
as soon as it is brought to the surface.

See below for special procedures to be followed when sampling
for VOCGs.

b. Slowly pour an unfiltered portion of the sample into a sample
container for the required in-field analyses. One person should
perform the in-field analyses immediately while the other
continues collecting samples for other analyses.
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c. Slowly pour a portion into the sample containers for all other
unfiltered analyses (as necessary). Preserve and cap quickly.

d Slowly pour a portion of the sample into a transfer bottle for
analyses requiring field filtering. Fill to the top to minimize
aeration of the sample. Perform field filtering immediately.
Draw the sample through the filter into the collection botties.
Preserve and cap immediately.

Note: The tubing that comes into contact with the water should be coated with
Teflon.

Groundwater Grab Sampling.

Groundwater grab samples will be collected from the soil borings designated in
Section 2.0. The grab samples will be collected by driving a 2-foot-long, 2-inch-
diameter wellpoint or equivalent device about 3 feet into the formation ahead of the
lead auger. The welipoint will be evacuated of three casing volumes of water using a
bailer or pump. The water level will be allowed to stabilize and a groundwater grab
sample will be collected using a stainless steel bailer. The sample will be placed in
bottles on ice in a cooler. The depth interval, date, and time of collection will be
written on the label along with the boring number.

Special Procedures whea Sampling for VOCs

1. Before sampling, evaluate the area around the sampling point for
possible sources of air contamination by VOCs. Products that may give
off VOCs and possibly contaminate a sample include perfumes and
cosmetics, skin applied pharmaceuticals, suntan lotion, and automotive
products (gasoline, starting fluid, windshield deicers, carburetor cleaners,
etc.) Keep the caps off the sample vials for as short a time as possible.

2 Wear clean gloves (latex or surgical) when sampling for VOCs.
3. Use a bottom-emptying device when using a bailer to sample for VOCs.

4. Do not use a suction pump when sampling for VOCs. Do not filter
samples collected for VOC analysis.
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Keep the VOC sample bottles and the containers used for mailing the
bottles tightly sealed to prevent possible contamination.

Two 40-mL vials with teflon septum tops should be filled.

Remove the cap ring from the first sample vial. Make sure that the
Teflon liner does not fall out. If the liner falls out, replace it in the cap
ring and flush the cap with reagent grade water.

Fill the sample vial immediately, allowing the water stream to strike the
inner wall of the vial to minimize formation of air bubbles. Do not
rinse the sample vial before filling. Fill the sample vial, with a
minimum of turbulence, until the water forms a positive meniscus at the
brim. Allow the vial to overflow slightly.

Replace the cap quickly by gently setting it on the water meniscus.
Tighten firmly, but do not overtighten. Invert the vial and tap it lightly.
If you see air bubbles in the sample, do not add more sample. Use
another vial to collect another sample. If bubbles form in the sample,
repeat the procedure until you obtain a proper sample.

Repeat this procedure for the second VOC sample.

7.2 Surface Soil Sampling Procedures

The method for surface soil sample collection is described below.

7.2.1 Sampling Devices

A hand auger or stainless steel trowel will be used to collect surface soil samples.
Where the ground is compacted and hard, a pick or shovel may be used to break up

the ground.

7.2.2 Sampling Procedures

A decontaminated stainless steel trowel will be used to scrape away surficial organic
material (grass, leaves, etc.). Samples will be collected with the hand auger or trowel.
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For VOC and semivolatile sampling, sample jars will be filled directly with the trowel
and capped immediately upon filling. Samples for VOC analysis will be collected
first, followed by samples for semivolatiles and all other parameters.

Where composite samples will be taken, the samples will be placed into a
decontaminated stee]l pan and mixed using a decontaminated stainless steel utensil.
The sample will be placed into appropriate containers for analysis with a
decontaminated utensil. Samples to be analyzed for VOCs will not be composited
because of the potential for VOC loss during sample homogenization.

73 Subsurface Soil Sampling Procedures

7.3.1 Sampling Devices

Soil borings will be sampled using 2-foot-long, 3-inch O.D. (2.5-inch LD.) split-barrel
samplers. The large diameter sampler will be used because it collects a larger volume
of soil than the standard split-spoon sampler. This meets the volume quantity
required for samples submitted for chemical analysis.

7.3.2 Sampling Procedures.

The split-spoon sampler will be driven its entire length using a 140-pound hammer

freely falling a distance of 30 inches. Blow counts will be recorded on the boring log.

Blow counts during 3-inch split spoon sampling will not give true standard penetration /
test blow counts because a 2-inch spoon would normally be used. After completing

the drive, the sampler will be removed from the borehole and opened by the driller’s
assistant. The supervising hydrogeologist will examine the sample and its description

will be logged.

The sample volume will be split between sampling containers and reserved for
analytical testing. Samples to be collected from each boring are described in
Section 2.0. Sample jars will be labeled as to boring number, depth of sampling
interval, and time and date of sample collection. Samples will be stored in iced
coolers pending selection and shipment.

7.3.3 Borehole Abandonment

Each soil boring that is not also a monitoring well borehole will be properly
abandoned either by filling the hole with bentonite pellets or granules or by grouting
from the bottom of the borehole to the ground surface using the tremie method.
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8.0 Field Measurements/Screening

Standard operating procedures (SOPs) for the field measurement and screening
techniques are provided in Appendix F. '

9.0 Preventive Maintenance Procedures and Schedules

Field team members will refer to the field procedure SOP and/or the manufacturers’
instrument manuals for the appropriate preventive maintenance procedures for the
field equipment used at the site.

10.0 Sample Disposal

10.1 Seoil

Cuttings or field screening samples shall be incorporated into the slurry backfill for
the boring of origin.

10.2 Groundwater

Groundwater purged from a well prior to sampling and water aliquots taken for field
- sampling or screening will be contained onsite pending analytical results. If results
show the groundwater is non-hazardous, the water will be discharged to the
Indianapolis Wastewater Treatment Plant. If the water is hazardous, it will be
managed as such per Indiana’s Administrative Code for hazardous waste
management.

GLT338/016.51
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Appendix A
Field Sampling Plan

1.0 Summary of Sampling Activity

A phased investigative approach will be used in the RI because only limited data are
available from a previous field investigation and because the actual level of risk

associated with the site has not been clearly established. The object of the first phase -
will be to determine if potential exposure to contaminants at the site presents

potential risk to public health or the environment and whether that potential risk

exceeds the US. EPA point of departure for acceptability. If past disposal activities

at the site contribute to potential exposures and result in unacceptable risks caused by

soil or groundwater contaminants, a second phase of field work will be performed.

The objects of Phase 2 will be to determine the extent of contamination identified in

Phase 1 and to quantify risks attributable to the site.

The Phase 1 investigation will consist of the following:

. Surface soil sampling to evaluate background contaminant
concentrations and contaminant concentrations in the drainage ways

. Subsurface soil sampling within the following areas of reported disposal:

- Area of suspected waste pickle liquor disposal
- Area of red soil stockpile

-

- Trench where site debris and potentially hazardous substances
were disposed of

- Area where the stockpiled red soil was spread and covered

- Area where eroded site soil may accumulate and where railroad
car dumping most likely would have occurred

. Installation and sampling of shallow monitoring wells

. Measurement of groundwater clevations
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Soil samples will be analyzed for full Target Compound List (TCL) organic
compounds and Target Analyte List (TAL) inorganic chemicals. A limited number of
samples will be analyzed for total organic carbon (TOC) and cation exchange capacity
(CEC). These samples will also be held for possible analysis of additional soil
physical characteristics to be performed if a Phase 2 investigation is deemed
necessary. Groundwater samples will be analyzed for the full TAL and TCL. Metals
samples will be field filtered.

Soil and groundwater analytical data from the Phase 1 investigation will be
qualitatively and statistically evaluated to determine whether a Phase 2 investigation is
necessary. During the evaluation, outliers in the Phase 1 data set will be eliminated.
Outliers will be identified through the use of a box plot, a non-parametric statistical
method. A box plot is a graphical tool that identifies the median (50th percentile),
the lower and upper quartiles (25th and 75th percentiles), and the range of the data.
The edges of the box demarcate the 25th and 75th percentiles, and so represent the
middle 50 percent rangeé (interquartile range) of the parameter values for the data.
Outliers are defined as outside values which lie 12 or more interquartile ranges away
from the nearest box edge. A 95 percent upper tolerance limit (UTL) of the mean
will be calculated using the background data which is assumed to be lognormally
distributed. The parametric method to calculate the UTL will require the log
transformation of the data. The tolerance limit defines a value that bounds a
specified fraction of the distribution of observations. Therefore, the 95 percent UTL
is a value below which you can expect 95 percent of the distribution of sample values
to lie. The onsite data will then be compared to the 95 percent UTL. If the
concentration of an onsite constituent falls below the 95 percent UTL, it will be
concluded that the constituent does not exceed its background concentration. The
following factors will be considered during the preliminary evaluation of the need for
a Phase 2 investigation:

. Background contaminant concentrations versus site contaminant
concentrations using the 95-percent UTL

. Soil ingestion criteria based on target numbers for 10 risk and a
Hazard Index of 1

. Leachability of soil contaminants and potential effect on groundwater

. Drinking water MCLs and water ingestion criteria (again based on
target numbers for 10 risk and a Hazard Index of 1)
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Findings of the Phase 1 investigation will be reviewed with the EPA. The EPA will
decide either to proceed with a Phase 2 field investigation or to prepare the RI
Report. including a quantitative risk assessment, based solely on Phase 1 data.
Potential Phase 2 work may include:

Site mapping

Additional surface and subsurface soil sampling

Installation of shallow, intermediate, and deep monitoring wells
Groundwater sampling

Measurement of groundwater elevations

2.0 Sample Network Design and Rationale

This section presents the sample network by task and matrix, site maps showing
sample locations, and the rationale for the selected sampling locations. A summary of
the sample network is provided in Table A-1.

2.1 Sampile Network by Task and Matrix, Site Maps, and Rationales
of Selected Sampling Locations

2.1.1 Phase 1 Field Investigation
The specific objectives of the Phase 1 field investigation are:

. To establish background concentrations of contaminants in the soil and
the groundwater

. To determine whether hazardous substances are present in soil and
groundwater at concentrations above background or at concentrations
that could pose unacceptable risks to public health or the environment

2.1.1.1 Beackground Soil Sampling
Background

To establish background concentrations of contaminants in the soil, nine soil samples
(CLBKO1 to CLBK07) will be collected from the site perimeter locations shown in
Figure A-1. Samples will be collected from the upper 6 inches at CLBKO02 to
CLBKO7 using a hand auger. At CLBKOI, three soil samples will be collected—one
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each at depths of 0.5, 10, and 20 feet. This location is adjacent to Reichwein Avenue
and is relatively uninfluenced by urban industrial settings. The boring will be logged
continuously and sampled using a 2-foot-long, 3-inch O.D. split-spoon sampler. The
background soil samples will be screened in the field for VOCs using an HNu or an
organic vapor analyzer (OVA). Samples with elevated organic vapors will not be
used for background characterization because the location may be contaminated from
an isolated source not related to ubiquitous urban contamination. The samples will
be analyzed for full TCL organic compounds and TAL inorganic chemicals. The
results will be compared to onsite soil concentrations. Ten additional background
samples t0 be selected in the field will also be collected. The samples will be
submitted to the CLP for analysis of PAHs and metals and compared to onsite soil
concentrations.

Onsite

To determine whether hazardous substances are present in the soil at concentrations
above background levels, soil sampling will be performed in the following onsite
areas:

. Area of suspected waste pickle liquor disposal
. Area of red soil stockpile

. Trench where site debris and potentially hazardous substances were
disposed of
. Area where the stockpiled red soil was spread and covered

. Area where eroded site soil may accumulate and where railroad car
dumping most likely would have occurred

Proposed soil boring locations are shown in Figure A-1. Soil samples will be screened
for VOCs in the field using an HNu or OVA

Four soil borings (CLSB01 to CLSB04) will be drilled to the water table to evaluate
the vertical extent of soil contamination in the areas of concern. Based on regional
hydrogeologic data, the water table is estimated to be about 25 feet below the ground
surface. The borings will be drilled and continuously logged and sampled using
hollow-stem auger drilling techniques and a standard 2-foot-long, 3-inch O.D. split-
spoon sampler. At each of the four borings, three soil samples will be selected for
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full Target Compound List (TCL) analyses and Target Analyte List (TAL) analyses
from the following depths: (1) one from the upper 2 feet, (2) one discretionary
sample from 2 to 10 feet based on visual appearance and HNu/OVA screening, and
(3) one from the water table interface. Up to six soil samples will be collected and
analyzed for total organic carbon (TOC) and cation exchange capacity (CEC). The
samples will also be held for possible analysis of the following additional soil physical
characteristic parameters if a Phase 2 investigation is deemed necessary:

. Grain size

. Atterberg limits
. Porosity

. Percent moisture
. Density

The above physical soil parameters are important for the evaluation of contaminant
transport and soil remediation alternatives.

Seven shallow borings (CLSBOS5 to CLSB11) will be drilled to evaluate the distribution
of contamination across the site. Because the suspected contaminants are primarily
metals and PAHs that were surface applied, these borings will be drilled to a depth of
4 feet. The borings will be sampled and logged on 2-foot intervals as described
above. One or two soil samples per boring will be selected for full chemical analysis
based on visual appearance and HNu/OVA screening. A total of 11 soil samples will
be collected from the 7 shallow soil borings. Samples will represent the 2-foot
interval unless the visual appearance or HNu/OVA screening indicates a potential for
concentrated contamination at a narrower interval. In that case, the sample will be
collected over the interval of suspected elevated concentrations.

The potential for overland migration of site contaminants in surface runoff will be
investigated at two locations in the drainage swale running parallel to the eastern site
boundary and at one location in the drainage swale running parallel to the southern
site boundary (CLSS01 to CLSS02). See Figure A-1 for sample locations. Two soil
samples will be collected at each location from the following intervals: the 0- to 6-inch
interval and the 6- to 12-inch interval. The samples will be analyzed at the CLP for
the full TAL and TCL. An additional boring (CLSB12) will be drilled at the low
elevation confluence of the eastern and southern drainages. The boring will be
sampled at depths of 0.5, 10, and 20 feet and analyzed for the full TAL and TCL.

One soil sample from the vegetable garden on the [l property
(approximately 110 feet west of the site) will be collected at a depth of about 8 inches
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and analyzed for full TAL and TLC parameters. The results will be compared with
levels found on the site.

2.1.12 Hydrogeologic Investigation.
Groundwater Grab Sampling.

To provide data on potential groundwater contamination, one grab sample will be
collected from each of the following soil boring locations CLSB01, CLSB02, CLSB03,
and CLSB04. The grab samples will be collected from within the hollow-stem auger
at a depth of several feet below the water table. The groundwater samples will be
analyzed at the CLP for the full TAL and TCL. Metal samples will be field filtered
with 0.45 um filter paper to remove suspended solids. Filtered metals will be
analyzed because the high amounts of suspended particles of native soil may bias the
results.

Monitoring Well Installation/Groundwater Sampling.

To define potentiometric relationships in the vicinity of the site and to determine
whether groundwater is contaminated, five shallow monitoring wells will be installed
at the locations shown in Figure A-1. The rationale for each location is as follows:

. CMW1 and CMW2 are assumed to be upgradient of the site and will be
used for background analysis of groundwater.

. CMW3 and CMW4 are assumed to be downgradient of areas where the
red soil was originally disposed of.

. CMWS is assumed to be downgradient of the stockpile area and trench
and within the surface runoff seepage area.

CMW1, CMW2, and CMWS will be installed and surveyed, and water elevations will
be measured before installation of the remaining two monitoring wells to allow
optimal placement of the wells downgradient of possible sources.

The boreholes for the monitoring wells will be advanced using hollow-stem augers. If
alternative drilling methods are required, only methods using clear water, air, or cable
tool will be considered. Monitoring wells will be constructed of 2-inch-diameter PVC
with factory slotted 10- to 15-foot screens. The wells will be installed so that the

screened interval will intersect the water table. Each well will have a minimum 2-foot
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stickup with a 4- or 6-inch-diameter protective steel casing with locking cap. A
concrete apron will be installed to promote runoff. Wells will be surrounded by three
concrete filled, 4-inch-diameter guard posts. In traffic areas, monitoring wells will be
flush mounted.

Following installation, each monitoring well will be developed until substantially free
of sediment and until pH and conductivity are stable to the satisfaction of the

CH2M HILL hydrogeologist. Wells will be developed using either the double tube
air lift or surge-and-bail methods. It is assumed that well development water and
purge water will be discharged to the Indianapolis Wastewater Treatment Plant sewer
system.

All new monitoring wells will be surveyed by a local, subcontracted surveyor to
establish the horizontal location and elevation of the measuring points. Elevation
measurements will be taken on the riser pipe with the measuring point designated by
a chisel mark. All elevations will be referenced to a bench mark established at the
site. Vertical elevations of measuring points will be made to the nearest 0.01 foot.
All wells will be located horizontally to within = 5 feet. Water levels will be collected
once during Phase 1.

Groundwater samples will be collected from each of the newly installed monitoring
wells about 24 hours following installation. Prior to groundwater sampling,
groundwater levels will be measured and the wells will be purged to remove stagnant
water and stratified contaminants. Metal samples will be field filtered. Monitoring
well sampling procedures are described in detail in Section 7.0. Groundwater samples
will be analyzed for the full TAL and TCL.

A summary table of the sample network is provided in Table A-1.

2.1.2 Phase 2 Field Investigation

Whether a Phase 2 investigation is necessary will be determined based on the
evaluation of the data from the fast turnaround analyses of Phase 1 samples. The

specific objectives of the Phase 2 field investigation are:

. To generate a topographic survey and base map of the Carter-Lee
Lumber site

. To determine the extent of soil contamination



Table A-1

Carter-Lee Lumber RI Sampling Program Elements for Chemical Analysis

Sok Borings Soll Sampling Groundwater Sampiing
TAL and TCL Groundwaler | Groundwaler | Monitoring Wells TAL and TCL Analy.l] Transport
TASK Soring Sample Analysis Additional Grab Geab Quick Quick Round 2 & Treatment
Depth inlervals cLr Sol CLP RAS Tumaround | Turnaround | CLP RAS | Tolal MW | Parameters
Locations (n) n.) __Samples Param.(a) Analysis Analysis Analysis(b) |Analysis(b)] Samples Samples(c)
ITASK FO-PHASE 1 FIELD INVESTIGATION
F 8--Souwrce Characterization
Water labie soil borings 4 28 0-2,78DWT 12 4
Shallow soll boringe 7 4 02 24 11
Drainage-way 3 1 006,081 [
Offsite/Background 7 0S5t 28 0-08,10,20 9
Schaffer garden 1 078 0078 1
Hydrogeologic investigation
Downgradient MWs J 5 0-0.6,10,20 3 k} 3
Upgradient MWse 2 ¥ 2 2
TASK F2-PHASE 2 FIELD INVESTIGATION
F 8--Source Characterization
Shallow Soll Borings 10 28 1-151522.26 30 6
Drainage-way 6 05 005 6 3 _
FQ--Hydrogeoiogic Investigation
Deep MWs 4 150 4 4 4 4
Intermaediate MWs 4 7% 4 t 5 8 4
Shalkow MWe 10 kL] 10 4 14 18 10
Phase 1 MW_Re-samping . 5 s 5
Tolal Samples B 78 9 4 18 ) oK) 38 23

WT--Water table

TBD--To be determined based on visual appearance and screening

Phase 2 investigation includes sampling of 4 shallow and 1 intermediate monitoring wells on the WABCO site south of the Carter-Lee Lumber site.
. Groundwater transport and treatment parameters include. TOC, COD, TSS, TDS, chioride, alkalinity, and hardness.

E Additional soli parameters include TOC and cation exchange capacity for phase 1 sampies. Phase 2 analysis is for: TCLP, grain size, Atterberg limits, porosity, percent moisture, and density

DP11_002.XLS

GLO65616.PP.WP
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. To confirm or refine the conceptual model of the subsurface
stratigraphic relationships
. To delineate the horizontal and vertical extent of groundwater
contamination
. To estimate the risks to public health and the environment posed by

site contamination
2.1.2.1 Site Mapping.

To generate a base map of the site, an aerial topographic survey of the site and
surrounding area will be conducted and field checked by a ground survey crew. The
site topographic map covering 4 acres of the site and immediate surrounding area will
consist of contour lines on 1-foot intervals and use a scale of 1 inch = 50 feet.
Significant features of the site will be identified on the map, including lumber
buildings, asphalt and gravel areas, fencing, railroads to the south and east of the site,
soil sampling locations, and monitoring well locations.

2.1.2.2 Soil Sampling.

To determine the extent of soil contamination, soil samples will be collected from the
locations described below.

Ten shallow soil borings (CLSB201 to CLSB210) will be advanced to depths of about
2.5 feet across the site (Figure A-2) to determine the extent of contamination from
the suspected disposal of spent and neutralized sulfuric acid pickle liquor. The
borings will be advanced and soil samples collected using a hand auger. It is assumed
that two soil samples will be collected from each boring for full TCL and TAL
analyses. The actual analysis of soil samples will depend on the results of Phase 1.
Selected soil samples will be analyzed for the following physical soil parameters that
are important to evaluation of contaminant transport and soil remediation
alternatives: .

Grain size
Atterberg limits
Porosity

Percent moisture
Density

TOC
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. Cation exchange capacity

In addition, TCLP organic and inorganic analysis of up to nine samples will be
performed if Phase 1 sample results indicate that contaminants are present in
concentrations that may leach to groundwater.

Six additional shallow soil samples (CLSS201 to CLSS206) will be collected along the
eastern and southern drainage swales (Figure A-2) at assumed depths of 6-inches to
identify the extent of soil contaminated from surface runoff.

2.1.2.3 Hydrogeologic Investigation.

The object of the Phase 2 hydrogeologic investigation is to confirm or refine the
conceptual model of the subsurface stratigraphic relationships, to delineate the
horizontal and vertical extent of groundwater contamination, and to estimate risks to
public health and the environment. This object will be met through the drilling of
additional soil borings, groundwater grab sampling in each boring, quick turnaround
method (QTM) analysis (1 to 2 days), and monitoring well installation and sampling.
Based on Phase 1 analytical results, the contaminants analyzed under QTM may be
reduced. The location of initial Phase 2 borings and monitoring wells will not be
identified until Phase 1 results are known. Subsequent Phase 2 sampling locations
will depend on the evaluation of stratigraphic information and results of quick
turnaround analysis of groundwater grab samples from the initial borings. The
number of borings and monitoring wells needed was estimated based on experience at
other similar sites and on professional judgment. The scope of the Phase 2
investigation also assumes that hazardous substances, in addition to the spent sulfuric
acid, have been disposed of onsite. The major elements of the Phase 2 hydrogeologic
investigation are:

. Four deep soil borings (assumed depth of 150 feet) will be sampled and
logged for soil classification on 5-foot intervals or changes in soil
lithology. Two borings will be located upgradient of the site. Deep
(150 feet), intermediate (75 feet), and shallow (35 feet) monitoring wells
will be installed at each location.

. Six shallow soil borings (assumed depth of 35 feet) will be sampled and
logged as described above. Water table monitoring wells will be
installed in each boring.
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. Groundwater grab samples will be collected for quick turnaround
analyses from below the lead auger at each monitoring well location.

. Four shallow and one intermediate FIT-installed monitoring wells will
be sampled at the Westinghouse Air Brake Company site, and samples
will be analyzed for the full TAL and TCL.

. The 18 Phase 2 and 5 Phase 1 monitoring wells will be sampled, and
samples will be analyzed at the CLP for the full TAL, TCL, and
transport and treatment parameters listed below:

- TOC

- (0.0))

- TSS

- TDS

- Chloride
_ alkalini

- Hardness

. Monitoring well groundwater elevations will be measured monthly for
4 months.

The Phase 2 sample network is summarized in Table A-1.

3.0 Sample Custody Procedures
3.1 Sample Identification System

The sample identification system to be employed during the Carter-Lee Lumber RI is
described in the Data Records section of the Data Management Plan, Appendix B.

3.2 Initiation of Field Custody Procedures

It is US. EPA and Region 5 Policy to follow the US. EPA Region 5 sample custody,
or chain of custody protocols as described in NEIC Policies and Procedures,
EPA-330/9-78-DDI-R, Revised June 1985. These custody procedures are described in
Section 5.0.
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3.3 Field Activity Documentation/Logbook

Field logbooks will be used as the means of recording data collecting activities.
Logbook entries will be in as much detail as possible so that persons going to the site
could re-construct a particular situation without reliance on memory.

Entries into the logbooks will contain a variety of information. The date, start time,
weather, names of all sampling team members present, level of personal protection
being used, and the signature of the person making the entry will be logged at the
beginning of each account. Examples of other information to be included in the
logbook include:

. Measurements made and samples collected

. Detailed description of the location of the station including compass
and distance measurements

. All equipment used to make measurements will be identified, along with
the date of calibration

. The number of the photographs taken of a station, if any, will also be
noted

All entries will be made in ink and no erasures will be made. If an incorrect entry is
made, the information will be crossed out with a single strike mark.

3.4 Sample Shipment and Transfer of custody
Sample documentation and shipping procedures are explained in full detail in

Appendix G. Transfer of custody procedures are explained in Section 5.1.3.

4.0 Sample Container Preparation, Sample Preservation,
and Maximum Holding Time

Table A-2 contains information on sample bottle types, preservatives, and sample
holding times. Certified precieaned sample bottles will be procured and used for this

project.



TABLE A -2
SAMPLE TYPES, BOTTLES, AND PRESERVATIVES
CARTER-LEE LUMBER

Semple Type _  Anslysle

Sotties

Proservation

Holding Time (turnaround time may very)

RAS Organice
- Extractables, Pesticides/PChe Two 80-oz amber glass botties loed to 4 C 8 deys for extraction
(Tefion lined-caps) 40 days for analysis
- Volatiles Two 40-mi septum cap visle HClto pH<2 10 deys
lced to 4 C
RAS inorganics
- Metals o) Ona 1-lter polyethyiens bottle HNO3 to pH <2, 8 monthe
loed to 4 C (meroury: 28 deys)
- Cyanide One 1-liter polysthylene bottle NeOH to pH> 12 6 monthe
loed to 4 C
QTM Organics
- Extractables One 80-01 smber glase botte load to 4 C {Turnaround time: 48 hours)
- Volatiles Two 40-mi septum cep viel loed to 4 C {Turnaround time: 48 hours)
SAS Methode
- COD, TOC One 1-liter polyethylens bottle 1 mi/L H2804 to pH <2, 28 deys
lced 0 4 C
- Alkcalinity One 1-liter polysthylene bottle josd to 4 C 14 days
- Chioride One 1:liter polysthyiens bottle loed to 4 C 28 deys
- Hardness One 1-liter polysthylene bottie B50% HNO3 to pH <2, 14 days
lcod 10 4 C
- 788, TD8 One 1-liter polysthylene bottle lced to 4 C 7 days

Note: Water samples for organic matrix spike/matrix aplke duplicate snalyses must be collected at double the specified volume for extractables

and triple the specified volume of volstiles. CRL requires extra volume for inorganic analyses.

a) CRL requires metal samples to be filtered within 18 minutes of collection.

(

SMP_BTL1.XLS




- Cation Exchange

- TCLP

- Grain Size

- Atterberg Limits
- Porosity

- %Moisture

- Density

One 4-0z wide mouth glass jer

One 32-0z amber wide mouth glass jar

One 32-0z wide mouth glass jar

None required

None required

None required

TABLE A -2
SAMPLE TYPES, BOTTLES, AND PRESERVATIVES
CARTER-LEE LUMBER
Sample Type Anslysis Bottles Preservation Holding Time (turnaround time may vary)
Soll
RAS Organics
- Extractables, Pesticides/PCBs One 8-0z wide mouth glass jar ilcodto 4 C Extract within 10 days
Analyze within 40 days
- Volatiles Two 120-mi wide mouth glass vials icedto 4 C Extract within 10 deys
’ Analyze within 10 days
RAS Inorganics
- Metais One 8-0z wide mouth glass jar icedto 4 C 8 months
{mercury: 28 days)
- Cyanide One 8-02 wide mouth glass jar None required 14 days
SAS Methode
- ToC One 4-0z wide mouth glass jar None required 28 days

Extract within 7 deys
Analyze within 40 days

28 days

Note: No extra volume is required tor soil matrix spike/matrix spike duplicate snalyses.

2 of 2

SMP_BTL1.XLS



Table 11

SO AND GROUNDWATER ANALYSIS NUMBERS

Number Sample Fiold Trip MSMSD Totsl
Paramater Samplee Duplicates _Blanke Blonks Samples 130 Anslyses
PHASE 1
Soll
RAS/SAS: CLP Orgenio: VOA, SVOA, Pest/PCB 44 8 o 0o 12) 49
RAS/8AS - CLP Inorganic 44 8 o ] 2 49
8AS a : (] 1 o o (1] 7
Water
RAS/S8AS- CLP Organia; VOA, SVOA, Pest /CB ] ' 2 ] " 17
RAS/8AS - CLP Inorganio ] 1 2 o (1] 12
PHASE 2
Sol
RAS/SAS- CLP Organic: VOA, SVOA, Pest/PCB 37 4 ] o i2) 41
RAS/SAS - CLP Inorganio 37 4 o o (2) 7]
SAS b 9 1 o o m 10
Water
RAS/SAS- CLP Organio: VOA, SVOA, Pest/PCB 28 3 3 10 {2) 44
RAS/SAS - CLP inorgenic 28 3 3 o (2) 34
QTM Organic: VOA, SVOA, Peet/PCB 23 3 E ] ] (2) 29
Water - 8A8 o 23 E ] ] ] 2} 29

8AS:
a) TOC, Cation Exchange

b) TCLP Metals, Grain 8ize, Atterberg Limits, Porosity, % Moisture, Density
o) TOC, COD, 788, TDS, Chioride, Atkalinity, Hardness

M8/MSD:

1) Matrix spike/matrix spike duplioste (MS/MSD) semples are required for organio enslysis. Aqueous semples designated for MS/MSD anelysis wiil be collected,

with extra sample volumes. Triple the normal sample volumes will be coliected for VOAs, and double the normal sample volumes will ba collected for

sxtractable organios, pesticides and PCBe.

2) M8 for inorganic water anslyses require an additional sample volume be collected.

3) M8/MSD for inorganic and organic soils do not require the oolleation of additional sample.

RAS/SAS: Two week turnaround time required.

QCTBL_1.XLS
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5.0 Sample Handling, Packaging, and Shipment

Sample handling and shipping procedures are explained in full detail in Appendix G.

6.0 Decontamination Procedures

This section provides the general guidelines for the decontamination of personnel,
sampling and monitoring equipment, and sample bottles.

The following equipment will be needed onsite:
. Demonstrated analyte-free deionized (DI) water

Distilled water

. 2.5 perceﬁt (W/W) trisodium phosphate (TSP) and water so_lution'

10 percent (V/V) methanol or isopropanol and water solution (DO
NOT USE ACETONE.)

10 percent (V/V) nitric acid (HNO,) and water solution (only ultrapure
grade HNO,; is to be used.)

. Large plastic pails or tubs for TSP and water; scrub brushes; squirt
bottles for TSP, methanol and water; plastic bags and sheets

DOT approved 55-gallon drum for disposal of waste

Key items to be noted:

. Clean with solutions of TSP, methanol (or isopropanol) and distilled
water.

. Do not use acetone for decontamination.

) Drum all contaminated rinsate and materials.

. Decontaminate sample bottles before relinquishing them to anyone.
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6.1 Personnel

The following procedures are to be performed after completion of tasks whenever the
potential for contamination exists, and upon leaving the contaminated area. Some of
the following procedures are for equipment not anticipated to be used at the
Carter-Lee Lumber site, but are included in case hazardous materials are
encountered and a increase in personnel protective equipment is required.

L Wash boots in TSP solution, then rinse with water. If disposable latex
booties are worn over boots in the work area, rinse with TSP solution,
remove, and discard.

2 Wash outer gloves in TSP solution, rinse, remove, and discard.

3. Remove disposable coveralls (“Tyveks™) and discard.

4 Remove fapirator (if worn).

S. Remove inner gloves and discard.

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

1. Sanitize respirator (if worn).
6.2 Sample Bottles
Sample bottles or containers filled in the field must be decontaminated before being
packed for shipment or handled by personnel without dermal hand protection as
follows:

1. Wipe container with a paper towel dampened with TSP solution.

2 Wipe container with a paper towel dampened with potable water.
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6.3 Sampling and Monitoring Equipment

6.3.1 Field Equipment Decontamination

1.

Wash all equipment surfaces that contacted potentially contaminated
soil or water with TSP solution.

Rinse with potable water.

Rinse with 10 percent HNO; solution when sampling for inorganic
chemicals. (The split spoons will be rinsed with a 1 percent solution).

Rinse with methanol solution (DO NOT USE ACETONE) and air dry.
Rinse with distilled water and air dry.

Collect all rinsate and dispose in a DOT approved 55-gallon drum.

The split-barrel sampler will be decontaminated using the following procedure when
chemical sampling is being performed:

1.

2.

3.

4,

S.

6.

Scrape soils from split spoon.

Wash split spoon' in a 2.5 percent (W/W) solution of nonphosphate
detergent (Liquinox or equivalent) in tap water.

Rinse with tap water.
Spray rinse with 10 percent isopropanol solution.

Spray rinse three times with distilled water.

. Place on plastic and allow to air dry.

6.3.2 Monitoring Equipment Decontamination

1.

Wipe all surfaces that had possible contact with contaminated materials
with a paper towel wet with TSP solution.
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2 Wipe all surfaces that had possible contact with contaminated materials
with a paper towel wet with methanol solution.

3. Wipe three times with a towel wet distilled water.

4 Dispose of all used paper towels in a DOT approved 55-gallon drum.

7.0 Sampling Equipment and Procedures
7.1 Groundwater Sampling Procedures
7.1.1 Monitoring Well Installation

Five monitoring wells will be installed as part of the Phase 1 Site Investigation. The
well screens will intersect the water table. If a Phase 2 investigation is deemed
necessary, it is estimated that 18 additional monitoring wells may be installed:

four wells to bedrock, ten wells intersecting the water table, and four wells screened
about halfway between the water table and the top of bedrock.

7.1.1.1 Drilling Equipment.

Phase 1 soil borings will be advanced using 4.25-inch I.D. hollow-stem augers. The
lead auger will be fitted with a center plug, or stinger bit if needed, to minimize the
cffects of coring or sand heave into the center of the auger while advancing the
boring. The center plug will be removed between successive drives of the split-spoon
sampler. An alternative drilling method may be used for intermediate and deep soil
borings during the Phase 2 investigation.

7.1.12 Well Coastruction Material.

The monitoring wells will be constructed of 2-inch-diameter, threaded, flush joint,
schedule 40 PVC casing with O-ring joint seals. Each well will be fitted with a 10-foot
length of 0.010-inch factory slotted screen. The screen length may need to be
adjusted depending on field conditions.

The driller will introduce a filter pack into the annular space around the screened
interval to a height about 2 feet above the top of the screen. Two feet of fine sand
(Ottawa sand or equivalent) will be placed above the filter pack to inhibit migration .
of annular seal material into the filter pack. The depth of the filter pack will be
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accurately determined using a weighted tape or a rigid rod or small diameter rigid
tube. The remaining annular space will be filled with a bentonite slurry introduced by
the tremie method to within 5 feet of the ground surface. The well riser stickup
above the ground surface will be at least 2 feet. A minimum 4-inch-diameter, locking
steel protective casing will be placed and surrounded by concrete to a depth of at
least 5 feet. The concrete will be mounded around the casing to promote surface
water runoff. Wells will be surrounded by three concrete-filled, 4-inch-diameter guard
posts. In traffic areas, monitoring wells will be flush mounted.

The drilling rig and all equipment, tools, and materials that have either entered the
borehole or come into contact with potentially contaminated soils or water shall be
steam cleaned before leaving the site.

7.1.1.3 Well Drilling and Development.

Boreholes for shallow monitoring wells will be advanced using 4.25-inch 1.D. hollow-
stem augers. Augers of this diameter allow sufficient annular space to construct a
monitoring well. The monitoring well borings will be sampled and logged every 5 feet
or at changes in lithology to obtain stratigraphic information. Upon reaching the
target depth, the drill rods will be removed and the monitoring well installed. An
alternate drilling method may be used for intermediate and deep boreholes during the
Phase 2 investigation.

Following installation, the driller will develop the wells by pumping, bailing, or air lift

methods and surging until the discharge is substantially free of sediment to the
satisfaction of the hydrogeologist or until a constant rate of turbidity is achieved.

7.1.2 Sample Collection

Groundwater samples will be collected as part of the Carter-Lee Lumber RIL
Groundwater grab samples will be collected from several soil borings. In addition
monitoring wells installed during Phase 1 and 2 will be sampled.

7.12.1 Sampling Devices.

Either a stainless steel bailer or pump will be used to collect groundwater samples.

7.1.2.2 Water Level Measurements.
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Groundwater level will be measured periodically throughout the RI to monitor
changes in gradients over time. The groundwater level will also be measured before
groundwater sampling. Water level measurements will be taken with an electric tape.
The following procedure will be used to measure static water levels:

1.

2

4.

Lower the probe or electrode into the well by unreeling cable from the
hand-held reel.

Continuve lowering until the bulb lights, the beeper beeps, or the meter
needle deflects, indicating that the water table has been reached.

Read measurements directly to the nearest 0.01-foot. The length of
cable in the well from the top of casing or other reference point to the
probe (depth to the water table) will be subtracted from the measuring
point elevation to determine the groundwater level elevation.

Decontaminate water level indicator equipment between wells.

7.1.2.3 Well Purging.

Wells screemed in low permeability formations (i.c., wells that can be purged dry):

1.

2

Pump (or bail) the well dry.

Measure temperature, specific conductance, and pH while purging.
These measurements will provide an indication of stable groundwater
conditions.

Wait 15 minutes, allowing the well to recover after purging. If well
recovers to 80 percent of its original level, then the sample team may
begin sampling.

Collect the sample as soon as there is a sufficient volume of water for

the intended analyses. It is not necessary to wait for the well to fully
recover.

Wells screened in high permeability formations:

L

Remove five well volumes (calculate this volume as shown below).
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= (r x t¥) H x § well volumes x 7.48

Total volume of water needed to purge (gallons)

Inside radius of well (ft)
Height of water column in well (ft)
(depth to bottom of well minus depth to water)

Purge wells by pumping or bailing from as near the water surface as
possible so that no stagnant water remains in the well above the well
screen after purging.

Introduce as little air and turbulence into the formation as possible to
prevent alteration of the samples.

7.1.2.4 Sample Field Filtration and Procedures.

1.
2.

Set up the filtering apparatus.

Place a 0.45-micron membrane filter on the apparatus (using tweezers).
If the sample contains a lot of sediment as indicated by a leaking
filtration apparatus or visual evidence, use a pre-filter to prevent

clogging.

Flush a minimum of 500 mL of reagent grade water through the
filtering apparatus before filtering the sample.

Pump the sample through the filter discarding the first 150 mL (if you
have enough extra volume).

Collect the remaining volume of sample needed into sample containers.
Remove the filter membrane (and the pre-filter, if used) after the

sample is collected and discard. Do not reuse filter paper for another
sample.
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Flush the filtering apparatus and tubing with a minimum of 500 mL of
reagent grade water.

Reassembile the filtering apparatus.

7.1.25 Sampling Procedures.

Before Sampling.

1

Use a stainless steel bailer to collect the groundwater sample.

Withdraw samples shortly after purging (as soon as a volume of water
sufficient for the intended analyses reenters the well).

Sample the least contaminated wells first, the more contaminated wells
last (i.e., sample in increasing order of contamination). If the degree of
contamination is unknown, sample the upgradient wells first, the
downgradient wells last.

Withdraw samples from within or just above the screened section of the
well.

Sempling with a Bailer.

1.

,
Ao

Rinse the bailer and monofilament line with reagent grade water.

Place a large clean plastic bag or cloth on the ground around the well
to prevent the bailer line from touching the ground.

Lower the bailer slowly and gently into the water in the well. Do not
simply let the bailer fall free into the well while holding the end of the
rope. Do not allow the bailer to touch the bottom of the well.

Lower the bailer to approximately the same depth in the well each time,
preferably within or just above the screened interval.

Retrieve the bailer smoothly (do not allow the bailer rope to touch the
ground). Empty the water in a slow steady stream in the following
order, making sure to fill VOC vials first:
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Use a bottom discharging device to provide an unfiltered portion
to fill sample containers for VOC analyses and screening (as
necessary). Collect samples for VOCs from a bailer full of water

as soon as it is brought to the surface.

See below for special procedures to be followed when sampling
for VOCs. _

Slowly pour an unfiltered portion of the sample into a sample
container for the required in-field analyses. One person should
perform the in-field analyses immediately while the other
continues collecting samples for other analyses.

Slowly pour a portion into the sample containers for all other
unfiltered analyses (as necessary). Preserve and cap quickly.

Slowly pour a portion of the sample into a transfer bottle for
analyses requiring field filtering. Fill to the top to minimize
aeration of the sample. Perform field filtering immediately.
Draw the sample through the filter into the collection bottles.
Preserve and cap immediately.

Decontaminate the bailer. Use new line for each well.

Sampling with a Pump.

1.

2.

Rinse the pump and associated apparatus with reagent grade water.

Position the pump inlet in the well such that water is removed from the
same portion of the well each time, preferably within or just above the
screened interval. '

Set the discharge of the pump to slow rate.

Direct the sample into the containers in the same order as with a bailer:

a.

Use a bottom discharging device to provide an unfiltered portion
to fill sample containers for VOC analyses and screening (as
necessary). Collect samples for VOCs from a bailer full of water
as soon as it is brought to the surface. :
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See below for special procedures to be followed when sampling
for VOCs.

b. Slowly pour an unfiltered portion of the sample into a sample
container for the required in-field analyses. One person should
perform the in-field analyses immediately while the other
continues collecting samples for other analyses.

c. Slowly pour a portion into the sample containers for all other
unfiltered analyses (as necessary). Preserve and cap quickly.

d Slowly pour a portion of the sample into a transfer bottle for
analyses requiring field filtering. - Fill to the top to minimize
acration of the sample. Perform field filtering immediately.
Draw the sample through the filter into the collection bottles.
Preserve and cap immediately.

Note: The tubing that comes into contact with the water should be coated with
Teflon.

Groundwater Grab Sampling.

Groundwater grab samples will be collected from the soil borings designated in
Section 2.0. The grab samples will be collected by driving a 2-foot-long, 2-inch-
diameter wellpoint or equivalent device about 3 feet into the formation ahead of the
lead auger. The wellpoint will be evacuated of three casing volumes of water using a
bailer or pump. The water level will be allowed to stabilize and a groundwater grab
sample will be collected using a stainless steel bailer. The sample will be placed in
bottles on ice in a cooler. The depth interval, date, and time of collection will be
written on the label along with the boring number.

Special Procedures whea Sampling for VOCs

1 Before sampling, evaluate the area around the sampling point for
possible sources of air contamination by VOCs. Products that may give
off VOCs and possibly contaminate a sample include perfumes and
cosmetics, skin applied pharmaceuticals, suntan lotion, and automotive
products (gasoline, starting fluid, windshield deicers, carburetor cleaners,
etc.) Keep the caps off the sample vials for as short a time as possible.
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2. Wear clean gloves (latex or surgical) when sampling for VOCs.
3. Use a bottom-emptying device when using a bailer to sample for VOCs.
4. Do not use a suction pump when sampling for VOCs. Do not filter

samples collected for VOC analysis.

5. Keep the VOC sample bottles and the containers used for mailing the
bottles tightly sealed to prevent possible contamination.

6. Two 40-mL vials with teflon septum tops should be filled.

7. Remove the cap ring from the first sample vial. Make sure that the
Teflon liner does not fall out. If the liner falls out, replace it in the cap
ring and flush the cap with reagent grade water.

8. Fill the sample vial immediately, allowing the water stream to strike the
inner wall of the vial to minimize formation of air bubbles. Do not
rinse the sample vial before filling. Fill the sample vial, with a
minimum of turbulence, until the water forms a positive meniscus at the
brim. Allow the vial to overflow slightly.

0. Replace the cap quickly by gently setting it on the water meniscus.
Tighten firmly, but do net overtighten. Invert the vial and tap it lightly.
If you see air bubbles in the sample, do not add more sample. Use
another vial to collect another sample. If bubbles form in the sample,
repeat the procedure until you obtain a proper sample.

10.  Repeat this procedure for the second VOC sample.
7.2 Surface Soil Sampling Procedures |
The method for surface soil sample collection is described below.
7.2.1 Sampling Devices
A hand auger or stainless steel trowel will be used to collect surface soil samples.

Where the ground is compacted and hard, a pick or shovel may be used to break up
the ground.
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7.2.2 Sampling Procedures

A decontaminated stainless steel trowel will be used to scrape away surficial organic
material (grass, leaves, etc.). Samples will be collected with the hand auger or trowel.

For VOC and semivolatile sampling, sample jars will be filled directly with the trowel
and capped immediately upon filling. Samples for VOC analysis will be collected
first, followed by samples for semivolatiles and all other parameters.

Where composite samples will be taken, the samples will be placed into a
decontaminated steel pan and mixed using a decontaminated stainless steel utensil.
The sample will be placed into appropriate containers for analysis with a
decontaminated utensil. Samples to be analyzed for VOCs will not be composited
because of the potential for VOC loss during sample homogenization.

73 Subsurface Soil Sampling Procedures

7.3.1 Sampling Devices

Soil borings will be sampled using 2-foot-long, 3-inch O.D. (2.5-inch LD.) split-barrel
samplers. The large diameter sampler will be used because it collects a larger volume
of soil than the standard split-spoon sampler. This meets the volume quantity
required for samples submitted for chemical analysis.

73.2 Sampling Procedures.

The split-spoon sampler will be driven its entire length using a 140-pound hammer
freely falling a distance of 30 inches. Blow counts will be recorded on the boring log.
Blow counts during 3-inch split spoon sampling will not give true standard penetration
test blow counts because a 2-inch spoon would normally be used. After completing
the drive, the sampler will be removed from the borehole and opened by the driller’s
assistant. The supervising hydrogeologist will examine the sample and its description
will be logged.

The sample volume will be split between sampling containers and reserved for
analytical testing. Samples to be collected from each boring are described in
Section 2.0. Sample jars will be labeled as to boring number, depth of sampling
interval, and time and date of sample collection. Samples will be stored in iced
coolers pending selection and shipment.
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7.3.3 Borehole Abandonment

Each soil boring that is not also a monitoring well borehole will be properly
abandoned either by filling the hole with bentonite pellets or granules or by grouting
from the bottom of the borehole to the ground surface using the tremie method.

8.0 Field Measurements/Screening

Standard operating procedures (SOPs) for the field measurement and screemng
techniques are provided in Appendix F.

9.0 Preventive Maintenance Procedures and Schedules

Field team members will refer to the field procedure SOP (Appendix F) and/or the
manufacturers’ instrument manuals for the appropriate preventive maintenance
procedures for the field equipment used at the site.

10.0 Sample Disposal
10.1 Soil

Cuttings or field screening samples shall be incorporated into the slurry backfill for
the boring of origin.

10.2 Groundwater

Groundwater purged from a well prior to sampling and water aliquots taken for field
sampling or screening will be contained onsite pending analytical results. If results
show the groundwater is non-hazardous, the water will be discharged to the
Indianapolis Wastewater Treatment Plant. If the water is hazardous, it will be
managed as such per Indiana’s Administrative Code for hazardous waste
management. ‘

10010472.GLO
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Addendum No. 1 to Appendix A
Field Sampling Plan of the
Quality Assurance Project Plan (June 1992)

At the Carter-Lee Lumber Site
Indianapolis, IN

This is an addendum to the existing Quality Assurance Project Plan (QAPP) for the
Carter-Lee Lumber (CLL) site dated June 1992. The EPA has requested a limited

Phase 2 site investigation to address potential impacts to groundwater at the CLL site.
Additional work beyond that originally described in the Field Sampling Plan (FSP) of the
QAPP will be undertaken to further define background conditions and identify impacts on
potential groundwater users. This addendum has been written to describe the additional
work to be performed as agreed upon with the EPA. The additional work will be
completed according to procedures and methods already approved in the June 1992

QAPP.
Phase 2 Investigation
The following sections replace the corresponding sections in the QAPP dated June 1992.

A summary of the sample network is provided in Table A-1. The table has been revised
to reflect the scope of work in Phase 2 reduced from the original work plan.

2.1.2 Phase 2 Field Investigation
The specific objectives of the Phase 2 field investigation are:

o To determine the impacts pumping by large industrial users may have on
groundwater flow direction

. To evaluate the impacts groundwater fluctuations (seasonal and/or those
fluctuations produced by industrial pumping) may have on contaminant
migration

. To determine the concentrations of potential contaminants in soil adjacent

to the railroad tracks

2.1.2.2 Hydrogeologic Investigation.

Two rounds of groundwater sampling will be conducted to supplement the data collected
during the Phase 1 site investigation. The first round of sampling will occur in early

A-1



Tabie A-1 (Revised §/2093)
Carter<d.ee Lumber Rl Sampiing Program Elements for Chemical Analysis

Soll Borings Soll Sampling Groundwater Sampling
TAL and TCL Groundwater Phase 1 Phase 2 Transport
TASK Soring Sample Analysis Additional Grab TCL and TAL TCL and TAL & Treatment
Depth intervals cLp TOC Sol CLP RAS cLp cLp Parameters
Locations R.) n) Samples Analysis Param. (a) Analysis Analyses Analysis Samples(b)
TASK FO-PHASE 1 FIELD INVESTIGATION
FS--Source Characterization
Water lable soll borings 4 28 0-2,TBD.WT 12 ) 4
Shallow soll borings 7 4 0-2,24 1
Drainage-way 3 1 008,059 e
Offsite/Background ] 0Sto 28 0-05,10,20 17
Schaffer garden 1 078 0-0.76 1
Hydrogeologic investigation
Downgradient MWs 3 k-3 0-05,10,20 3 3 3
Upgradient MWs 2 as 2 2
TASK F2—PHASE 2 FIELD INVESTIGATION
FS--Source Characterization
Offsite/Background 2 0S 008 2 o 2
FQ--Hydrogeologic Investigation
Phass 1 MW Re-sampling o 10 5
Tolal Samples 52 ] 4 5 15 7
TBD--To be determined based on visual sppsarance and screening
T--Water table
a. TCLP, grain size, Atterberg limits, porosity, percent moisture, and denaity.
b. Groundwater transport and treatment paramaters include: TOC, COD, T8S, TDS, chioride, suifate, alkalinity, and hardness.
Note. TAL analyses are o include cyanide. Phase il TCL and TAL CLP analyses are 35-day turn around.
GLO\DP11_004.XLS GLO65616.PP.WP




June 1993. The second round of sampling is anticipated to take place in early fall 1993.
However, the actual date of the fall sampling is dependent on the outcome of the
groundwater users survey.

In both sampling rounds, the five monitoring wells (see Figure A-1) will be analyzed for
the full TAL and TCL. Transport and treatment parameters listed below will be analyzed
in the second of these Phase 2 rounds:

-~ TOC

- COD

- TSS

- TDS

- Chloride
- Alkalinity
- Hardness

Monitoring well groundwater elevations will be measured during the two sampling
rounds. A third set of groundwater elevation data (no lab samples) will be collected in
mid-summer 1993.

2.1.2.3 Soil Sampling

Two soil samples were originally planned to be collected in Phase 1 to help evaluate the
impact the adjacent Conrail tracks may have had on the CLL site. Because access could
not be obtained in Phase 1, these samples will be collected in Phase 2. Two shallow soil
samples (CLBKO03 and CLBKO06) will be collected from the approximate locations shown
in Figure A-1. The soil samples will be collected during the Round 2 groundwater
sampling event (anticipated for early fall). The samples will be collected from the upper
6-inches using a hand auger. The samples will be analyzed for full TCL organic and
TAL inorganic compounds. It is assumed access to the Conrail properties will be secured
by EPA.

1001224B.GLO



GLOG5616.PP.PM Figure A-15-20-93 LML

1" 100’
SCALE IN FEET
LEGEND
R o Fence
R Railroad

Lumber Warehouse
Buildings

Surface Drainage

Flow Direction
CMW-2*

6 cMwW-1 Monitoring Well

Sample
NOTES: Locations are approximate
*indicates background
monitoring well i FIGURE A-1
The railroad tracks are Phase 2 Field Investigation

elevated about 6-8 ft. Monitoring Well and Soil Sample Locations
above the relative ground Carter-Lee Lumber [=7pm

surface ( ‘ Indianapolis, IN SN




GLT338401551-2

- N

APPENDIX B

DATA MANAGEMENT PLAN

e et il

S



Quality Assurance Project Plan
Project Name: Carter-Lee Lumber
WA No.: 49-5LBD

Appendx B: Data Management Plan
Page: 10of 6

Appendix B
Data Management Plan

Introduction

This Data Management Plan (DMP) outlines the procedures that will be used to
track. manage, store and retrieve water level data, water quality data and soil quality
data collected during the work associated with the RI at the Carter-Lee Lumber Site.

A variety of technical data will be generated (geologic, hydrogeologic, geochemical,
and chemical) during the RI. The procedures outlined in the DMP are designed so
that the integrity of this data can be maintained for subsequent use. Tracking of data
and completed work (e.g., scheduling and progress reports) will be done in order to
monitor, manage and document the progress of the RL

Procedures for controlling the receipt and distribution of incoming analytical data and
outgoing results associated with this DMP are outlined below. In addition, data
documentation records, RI file requirements, and the format to be used to present
raw data are also noted.

Data Records

The data record, entered into a MS-DOS ASCII and/or Excel spreadsheet, will
include the following:

. Sample or field measurement identification code

. Sample or field measurement location by source area and data type
. Sample or field measurement raw data

. Laboratory sample identification number (uniquely assigned)

. Specific property or component measured

. Results of analysis (concentration or field meter reading or descriptive
logging)
. Units of analysis, where applicable (pH is unitless)
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Chemical data may be received from the contracted laboratory in both hard copy and
computerized form. The computerized data will be in a Lotus compatlble
spreadsheet format (Lotus 1-2-3, Symphony, Excel).

A hypothetical example of a typical database entry is shown below:

Header

Sample Location:
Sample Type:
HNu Reading:

Sample/Field Measurement I.D. CodCL
Laboratory I.D. Number:

CLSB02

87HI02

Drainage Swale

Sail

1 ppm (meter units)

Analyte Concentration Units:

nglkg

Qualifier or
Conversion

Compound Raw Data Factor (if necessary) Concentration
Mercury, Total 10 X 10
Mercury, Dissolved 0.001 X 0.001

As an additional identifier for logging of samples, each sample collected will have a
self-explanatory sample code (determined by CH2M HILL) which includes the matrix
designation and identification number.

A two-symbol alpha-code designation (-CL-) will be used to identify that the sample
was collected at the Carter-Lee Lumber site under this plan.

Each sample collected will be identified by an alpha-code corresponding to the
sample type, followed by the sample location number. The alpha-codes are to be

used as follows:

. GW—groundwater
. SB—soil boring
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. BK—background soil sample
. FB—field blank
. TB—trip blank

FR—field replicate

Field blanks will have an FB followed by the alpha-code for the type of matrix the
field blank was collected from (i.e., a soil boring blank will be FBSB). Trip blanks
will be designated as TB. Duplicate samples will have the letter D following the two
or four digit code described below.

Some samples will have a two or four digit number as the last component of the
sample identifier. The first two digits will be used to complete the identification of
the sample location within a specific sample type (reg. CLSB01). The second two
digits (CLSB0102) will signify that this sample is the second sample taken at location
CLSBO1. Four digits will only be necessary at locations where sampling with depth
occurs. In this case the depth of the sample corresponding to CLSB0102 will be
recorded in the field log book and on soil boring logs, where applicable.

For example:
CLSB0102 = Carter-Lee Lumber, Soil sample two from soil boring No. 1. (The
depth of the sample will be noted in the log book of the field person taking the
sample.)

Tabular Displays

The following data will be presented in report tables:

. Sample location summary for a specific source area and for the facility-
wide program

. All raw data

. Summary of the applicable analytical results for each source area
investigated and the data subdivided by media (i.e., soil, groundwater,
surface water)

. Summary of the results developed from the analytical data

. Water (surface water and groundwater) level measurements



Quality Assurance Project Plan
Project Name: Carter-Lee Lumber
WA No.: 49-5LBD

Appendix B: Data Management Plan
Page: 4 0of 6

Results of any statistical analyses of the final data

Final data that has been sorted by appropriate stratification factors

Graphic Displays

The following types of data will be presented:

Area or plan maps of the boundaries of the Carter-Lee Lumber Site
and specific source areas investigated under the RI

Area or plan maps showing the locations of soil borings and monitdring
wells, and if applicable, any grid arrangements and groundwater
direction arrows

Isopleth plots of water table elevations and topography where
applicable

Cross sectional diagrams of subsurface features and soil stratigraphy,
including features potentially affecting intramedia transport where
applicable

Area or plan maps of contaminants

Maps showing potential areas for further investigation as determined
after evaluation of RI results

Maps showing potential receptors in those areas surrounding and within
the Carter-Lee Site.

Three dimensional representation of changes in concentration with time
and depth and distance from each source (if applicable)

File Organization

Files, including computerized data, for all original RI analytical data obtained during
this investigation will be maintained according to procedures outlined below. In
accordance with the ACO, all records will be retained for 6 years after the pendency
of the Consent Order.
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Receipt of Data and Reports

For CH2M HILL, all incoming data and reports will be logged in to the central file as
incoming documents and then will be appropriately placed on the central file system
discussed in the QAPP. All analytical results from the laboratories will be keyed to
the same sample identification numbers assigned by CH2M HILL during sample
collection. The RI team members will work from copies of incoming documents.

The onginal documents will be kept in the central files. Field log books will also be
kept as part of the central file and considered original documents.

Outgoing Data and Reports

All outgoing data, maps and reports will be reviewed by the project manager prior to
delivery to any outside party.

Document Filing and Access

Access to the CH2M HILL central file will be limited to the RI team and other
authorized individuals. The removal of information or documents from this file will
be controlled by CH2M HILL through the use of a signout card. In addition, an
up-to-date marker index will be maintained by CH2M HILL to record all additions or
deletions to this central file. This index will enable the RI team to track the location
of all files. It will be the responsibility of each RI team member or other user of
these files to ensure that all project documents are properly signed out and returned
promptly. All original field notebooks, log sheets and other information will be
returned to a locked, fire-proof file cabinet at Carter-Lee from the CH2M HILL
central file upon project completion.

Computer Data Storage

All chemical and physical data generated during this RI “project™ will be stored in
paper document form. In addition, any data that is not electronically transferred
(such as field data) will be computerized and stored in a spreadsheet program. Data
entry will be performed by a data processing technician and all data entered on the
computer will be checked against the original hard copy of the data to ensure that
they were entered correctly. This computer database will include a list for each
media or event of the parameters listed in the Field Sampling Plan (Appendix A).

This data base and all data analyses output will be stored in both hard copy and
3% inch floppy disk forms (with backup). Updated versions of previously recorded
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data will be noted at the top of each file using a header notation containing the date
of last file entry and the user’s name.

GLT338/017.511
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Appendix B
Data Management Plan

Introduction

This Data Management Plan (DMP) outlines the procedures that will be used to
track, manage, store and retrieve water level data, water quality data and soil quality
data collected during the work associated with the RI at the Carter-Lee Lumber Site.

A variety of technical data will be generated (geologic, hydrogeologic, geochemical,
and chemical) during the RI. The procedures outlined in the DMP are designed so
that the integrity of this data can be maintained for subsequent use. Tracking of data
and completed work (e.g., scheduling and progress reports) will be done in order to
monitor, manage and document the progress of the RL

Procedures for controlling the receipt and distribution of incoming analytical data and
outgoing results associated with this DMP are outlined below. In addition, data

documentation records, Rl file requirements, and the format to be used to present
raw data are also noted.

Data Records

The data record, entered into a MS-DOS ASCII and/or Excel spreadsheet, will
include the following:

. Sample or field measurement identification code

. Sample or field measurement location by source area and data type
. Sample or field measurement raw data

. Laboratory sample identification number (uniquely assigned)

. Specific property or component measured

. Results of analysis (concentration or field meter reading or descriptive
logging)

e Units of analysis, where applicable (pH is unitless)
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Chemical data may be fcceived from the contracted laboratory in both hard copy and
computerized form. The computerized data will be in a Lotus compatible
spreadsheet format (Lotus 1-2-3, Symphony, Excel).

A hypothetical example of a typical database entry is shown below:

" Header

Sample/Field Measurement I.D. CodCL | CLSB02

Laboratory [.D. Number: 87HJ02

Sample Location: Drainage Swale

Sample Type: Soail

HNu Reading: 1 ppm (meter units)
EAnalyte Concentration Units: ng/kg

—
Qualifier or l
Conversion

Factor (if necessary)

Concentration

Mercury, Total
Mercury, Dissolved

As an additional identifier for logging of samples, each sample collected will have a
self-explanatory sample code (determined by CH2M HILL) which includes the matrix
designation and identification number.

A two-symbol alpha-code designation (-CL-) will be used to identify that the sample
was collected at the Carter-Lee Lumber site under this plan.

. Each sample collected will be identified by an alpha-code corresponding to the
sample type, followed by the sample location number. The alpha-codes are to be
used as follows: :

. GW-—groundwater
. SB—soil boring
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BK-—background soil sample
FB—field blank

TB—trip blank

FR—field replicate

Field blanks will have an FB followed by the alpha-code for the type of matrix the
field blank was collected from (i.e., a groundwater blank will be FBGW). Soil boring
blanks will not be collected. Trip blanks will be designated as TB. Duplicate samples
will have the letter D following the two or four digit code described below.

Some samples will have a two or four digit number as the last component of the
sample identifier. The first two digits will be used to complete the identification of
the sample location within a specific sample type (reg. CLSB01). The second two
digits (CLSB0102) will signify that this sample is the second sample taken at location
CLSBO1. Four digits will only be necessary at locations where sampling with depth
occurs. In this case the depth of the sample corresponding to CLSB0102 will be
recorded in the field log book and on soil boring logs, where applicable.

For example:
CLSB0102 = Carter-Lee Lumber, Soil sample two from soil boring No. 1. (The
depth of the sample will be noted in the log book of the field person taking the
sample.)

Tabular Displays
The following data will be presented in report tables:

. Sample location summary for a specific source area and for the facility-
wide program
. All raw data

. Summary of the applicable analytical results for each source area
investigated and the data subdivided by media (i.e,, soil, groundwater,
surface water)

. Summary of the results developed from the analytical data

. Water (surface water and groundwater) level measurements
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Results of any statistical analyses of the final data

Final data that has been sorted by appropriate stratification factors

Graphic Displays

The following types of data will be presented:

Area or plan maps of the boundaries of the Carter-Lee Lumber Site
and specific source areas investigated under the RI

Area or plan maps showing the locations of soil borings and monitoring
wells, and if applicable, any grid arrangements and groundwater
direction arrows

Isopleth plots of water table elevations and topography where
applicable

Cross sectional diagrams of subsurface features and soil stratigraphy,
including features potentially affecting intramedia transport where
applicable

Area or plan maps of contaminants

Maps showing potential areas for further investigation as determined
after evaluation of RI resuits

Maps showing potential receptors in those areas surrounding and within
the Carter-Lee Site.

Three dimensional representation of changes in concentration with time
and depth and distance from each source (if applicable)

File Organization

Files, including computerized data, for all original RI analytical data obtained during
this investigation will be maintained according to procedures outlined below. In
accordance with the ACO, all records will be retained for 6 years after the pendency
of the Consent Order.
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Receipt of Data and Reports

For CH2M HILL. all incoming data and reports will be logged in to the central file as
incoming documents and then will be appropriately placed on the central file system
discussed in the QAPP. All analytical results from the laboratories will be keyed to
the same sample identification numbers assigned by CH2M HILL during sample
collection. The RI team members will work from copies of incoming documents.

The original documents will be kept in the central files. Field log books will also be
kept as part of the central file and considered original documents.

Outgoing Data and Reports

All outgoing data. maps and reports will be reviewed by the project manager prior to
delivery to any outside party.

Document Filing and Access

Access to the CH2M HILL central file will be limited to the RI team and other
authorized individuals. The removal of information or documents from this file will
be controlled by CH2M HILL through the use of a signout card. In addition, an
up-to-date marker index will be maintained by CH2M HILL to record all additions or
deletions to this central file. This index will enable the RI team to track the location
of all files. It will be the responsibility of each RI team member or other user of
these files to ensure that all project documents are properly signed out and returned
promptly. All original field notebooks, log sheets and other information will be
returned to a locked. fire-proof file cabinet at Carter-Lee from the CH2M HILL
central file upon project compietion.

Computer Data Storage

All chemical and physical data generated during this RI “project™ will be stored in
paper document form. In addition, any data that is not electronically transferred
(such as field data) will be computerized and stored in a spreadsheet program. Data
entry will be performed by a data processing technician and all data entered on the
computer will be checked against the original hard copy of the data to ensure that
they were entered correctly. This computer database will include a list for each
media or event of the parameters listed in the Field Sampling Plan (Appendix A).

This data base and all data analyses output will be stored in both hard copy and
3% inch floppy disk forms (with backup). Updated versions of previously recorded
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data will be noted at the top of each file using a header notation containing the date
of last file entry and the user’s name.

1001046E.GLO
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Appendix C
Endangerment Assessment Plan
Introduction

This Endangerment Assessment Plan (EAP) outlines the procedures that will be used
in the Endangerment Assessment and the data collection activities necessary to
identify risks associated with exposure scenarios for the Carter-Lee Lumber site.
Identification of Chemical of Potential Concern
The existing FIT sample results and the site history were reviewed to develop a list of
chemicals that will be analyzed and potentially be evaluated in the risk assessment.
The complete organic TCL and inorganic TAL were selected for analysis based on:

. Elevated PAHs and inorganics in FIT soil samples

. Reported dumping of unknown substances from railroad tank cars

Based on the results of the RI, chemicals of potential concern will be developed that
will be the focus of the risk assessment.

Selection of the chemicals used in the risk assessment will include the following steps: -
. Identify useable data

. Identify and compare onsite chemical concentrations to their
background concentrations

. Identify onsite chemicals exceeding background RfDs or slope factors

. Identify onsite chemicals exceeding background environmental standards
and cnitenia

. Review remaining onsite chemicals exceeding background based on
concentration, toxicity, mobility, frequency of detection, or other issues

o Review chemicals used at the site

. Select onsite chemicals of potential concern that exceed background
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Toxicity Assessment

For each chemical of potential concern, toxicity information and quantitative toxicity
values, human health and environmental effects, and standards and criteria will be
identified. Those chemicals with slope factors and RfDs will be identified and their
values summarized. Sources for these data will include:

. IRIS
. Health Effects Assessment Summary Tables (HEAST)
. Toxicological Literature/EPA

The applicable environmental standards and criteria for the chemicals of potential
concern, in the appropriate media (e.g., soil or groundwater) will be determined.
TOXSYS will be consulted for the summary of U.S. EPA values. Appropriate state
values will also be obtained.

The human health effects of the chemicals of potential concern will be summarized
using the existing toxicity summary tables. If appropriate, the environmental effects
of the chemicals of potential concern will be addressed and summarized.

Exposure Assessment

An exposure assessment will be made to identify how people may be exposed to
contaminants of potential concern from the site, both under current and future site
uses. The mechanism for contaminant release and transport will be identified and if
appropriate, modeled. Exposure pathways will be identified. The populations at risk
will be identified. The data used to identify potentially exposed populations, land use,
and exposure patterns may include:

Census data for the area

Land use plans

Zoning

Population and growth projections

Weather service data

State and federal endangered species list
Locations of well users

Locations of hospitals, schools, nursing homes

To identify how people may come in contact with contaminants of potential concern
from the site under current and future site use, the following tasks will be done:
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. Identify sources of contaminants of potential concern
. Analyze release and transport mechanisms of contaminants of potential

concern
. Identify potential exposure points

. Identify potential routes of exposure
. Identify potential receptors

Potential exposure pathways will be screened based on site-specific chemical and
physical data to identify those potentially viable exposure pathways.

The exposure levels for each exposure pathway will be estimated based on the
following information:

. Concentrations of contaminants of potential concern at the point of
exposure

. Exposed individual/population

. Route of exposure

. Intake rates

. Frequency and duration of exposure

. Chemical specific absorption rates and bioavailability
The final result will be an estimate of contaminant intake.

Based on a preliminary site evaluation of the Carter-Lee Lumber site, potential
exposure pathways associated with the site include future occupational/residential
exposure to the soil at the site, occupational/residential exposure to groundwater
downgradient of the site, and exposure of aquatic life to discharges of groundwater to
the White River. Existing occupational/residential scenarios do not appear to be
exposure pathways based on the preliminary site evaluation.

To estimate risks associated with dermal contact with, or inhalation of, contaminated
soils at the site, surface and subsurface soil samples will be collected at several
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locations across the site from depths ranging from 0 to 12 inches (current exposures)
to 25 feet (for potential future site development scenarios).

To estimate risks associated with ingestion of contaminated groundwater, groundwater
samples will be collected from onsite wells and downgradient wells. Analysis of
unfiltered samples will be performed to account for ingestion of suspended matter.
Analysis of filtered samples for dissolved fractions will be included.

If groundwater is contaminated and is being used for industrial purposes, the Phase 2
investigation may be modified to include sampling and analysis to address existing
occupational exposures to the groundwater (e.g. inhalation of VOCs volatilized from
groundwater used as cooling water) and aquatic exposures to discharges of the
industrially used groundwater to the White River. '

Public Health Risk Characterization

The potential human health risks posed by the site will be assessed. This assessment
combines information derived from the toxicity and exposure assessment to yield
quantitative and qualitative estimates of risk.

The concentrations of potential concern at potential exposure points will be
compared to applicable or relevant and appropriate standards for human health
protection. For each quantified exposure pathway, the exposure estimates will be
combined with the critical toxicity values to estimate the quantitative risks. For
noncarcinogens, the intakes will be compared to RfDs, and individual excess lifetime
cancer risks will be estimated for exposures to carcinogens.

Environmental Evaluation

The potential environmental effects associated with the site will be identified.
Sampling and analysis of biota is not currently planned because of the industrial

urban location of the site and because of the minimal potential for offsite
contaminant migration (based on the current understanding of the site). Sampling
and analysis of surface water, sediments, and biota may be necessary during Phase 2 if
Phase 1 demonstrates potential for offsite migration, or if the Phase 1 environmental
evaluation finds unique or sensitive environmental receptors.
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Uncertainty Analysis
The major uncertainties associated with the risk assessment will be identified and

their impacts on the risk estimation process evaluated.
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Appendix D
Health and Safety Plan

CH2M HILL HEALTH AND SAFETY PLAN

This plan will be kept onsite during field activities and will be reviewed and updated as necessary.
This plan adopts, by reference, the standards of practice (SOP) contained in the CH2M HILL Waste
Management and Industrial Processes Discipline Health and Safety Manual, Volumes 1 and 2, and other
applicable CH2M HILL SOPs as appropriate. The Site Safety Coordinator (SSC) is to be familiar
with these SOPs. In addition, this plan adopts procedures contained in the work plan for the project.

1.0 PROJECT INFORMATION AND DESCRIPTION

CLIENT OR OWNER: U.S. EPA Region 5 PROJECT NO: GLO65616.PP.QS
PROJECT MANAGER: Dale Cira/STL OFFICE: GLO/STL

SITE NAME: Carter-Lee Lumber Company

SITE ADDRESS: 1621 West Washington Street
Indianapolis, IN

DATE HEALTH AND SAFETY PLAN PREPARED: June 5, 1992
DATE(S) OF INITIAL VISIT: April 27, 1992

DATE(S) OF SITE WORK: Phase 1: November 2-8, 1992
Phase 2: December 7-20, 1992

SITE ACCESS: The investigative area of the property is accessed by traversing the active lumber
retail area at the north of the site. The property entrance is on Washington Street. Access
agreements are being negotiated by U.S. EPA.

SITE SIZE: Approximately 4 acres

SITE TOPOGRAPHY: Relatively flat, gentle slope to the southeast; paved 3/4 with asphalt, 1/4 with
compacted gravel.

SITE DESCRIPTION AND HISTORY: Carter-Lee is an active, retail lumber yard. The “site” is
4 acres located at the southern portion of the property. It has been developed with 4 storage
buildings and has been paved in asphalt and gravel, and is currently used for the storage of lumber
and building materials. The primary concerns at this site are the presence of heavy metals and
polynuclear aromatic hydrocarbons in shallow soils. Neutralized metal cleaning acids had been
disposed at the site through land application and sources for PAHs have not been identified.
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2.0 PROJECT ORGANIZATION AND TASKS TO BE PERFORMED UNDER THIS PLAN
2.1  PROJECT ORGANIZATION

The U.S. EPA is the client on this project. CH2M HILL is performing the site investigation under
ARCS V contract. A description of the field team is provided below.

Bill Bolen Regional Project Manager for EPA
Dale Cira CH2M HILL Project Manager

Dave Shekoski Site Safety Coordinator

Laura Peterson Field Team Leader

Tom Miller Alternate field team leader/field support

Others to be assigned as field support

2.2 DESCRIPTION OF TASKS

Field activity will be broken down into two phases. Phase 1 will be implemented as a preliminary
investigative phase. If Phase 1 findings warrant, a phase 2 field investigation will be implemented

within a few weeks.

Phase 1 tasks:

. Collect shallow (0—12 inches) soil samples using hand auger methods

. Drill soil borings for the collection of deep subsurface soil samples (to be performed by
others)

. Drill and install monitor wells (to be performed by others)

. Oversight of drilling

. Survey for elevation control (to be performed by others)
. Collect groundwater samples and obtain water level measurements
Phase 2 tasks:

Additional shallow soil samples

Additional soil borings

Additional well installation and monitoring
additional surveying '



30 HAZARD EVALUATION AND CONTROL

3.1 HEAT AND COLD STRESS (REFERENCE CH2M HILL SOP HS-#9)
3.1.1 GUIDELINES FOR WORKING IN TEMPERATURE EXTREMES WHILE WEARING
PERSONAL PROTECTIVE EQUIPMENT (PPE)

e — ey
Temperature Werk Crcle Rest Cycle Coutrel Measures

<3For 2hrs 15 min Review cold stress m safety meetmg. Rest in 2 warm

< S F & rmning area. Dnnk al lcast 8 ounces of warm non-caffewnated.

noa-aicobolic beverage at cach rest break  Schedule a
mid-day lunch break of at least 30 minutes in a warm
area 10 begin ot later thas 5 bours afier startup.

wTrF 2hrs S mm Rewview beat stress in safety meceting.  Take restng pulse
rate before begiamng work. Drniak 8 ounces of cool
water before begmmag work. and 4 ounces at rest
break. Have ice avadabie

TwwsF 2hrs S mn As above. but scased rest break.  Moastor puise rate.
(See below.)
2 wsTF 60 men 15 min As above. but rest area 10 be shaded
8" w9 F 3 == 15 min | As above. Try o provide 2 shaded work area.
>0F 15 mm 15 mm As above. Prowvwde a shaded arca with seats in the work

area for icam members 10 wse a5 seeded. Try to
reschedule work 10 svoid mid-dey beal
b - - - . _—  _— _ ———__—— _— _ _
PULSE CRITERIA Tace restmg radial (wnst) puise at start of work day; record it. Measwre radial puise for 30 seconds
23 rest penod begins. Pulse 8ot 10 exceed 110 beats per minwte (bpm). or 20 bpm above resting pulse. If pulse exceeds
s crena. reduce work load aad/or shorten the work cycie by ooe thurd, and observe for sigas of heat siress. No team
ember 5 10 return 10 work wald h/her pulse has returned to < 110 bpm, or resumg pulse +20 bpm.

312 SYMPTOMS AND TREATMENT OF HEAT AND COLD STRESS I

coafunon; raped bresthung profuse sweating: weak- but tssue resliest; tssue imessc raped drop in body

aed pulsc; ingh body scss aormal temper- cold and pale. temperature: glassy stare;
lemperature. stwre: beadache; dizzy. siow puise; slow respira-
vomstng uoa.
Cool waums rapidly by soek- Remove vicum 10 3 cool, Remove victim 10 2 warm Remove victim 10 2 warm
mg = cool (sot cold) waer. axr coaditioned place. place. Rewarm area place. Have victim drink
Get medical atiention Loosea dothing, place in quickly m warm (a0t hot) warm fhaids—not coffee
mmeduaiely’! head low postion.  Have water. Have vicum drimk or alcobol.  Get medical
victl drmk cool (not warm (luids—aot coffee or aueston
cold) water. alcobol. Do mot break amy
blisters. Elevaie the
injured area and get

medical attention.




3.2 PHYSICAL (SAFETY) HAZARDS AND CONTROLS (REFERENCE CH2M HILL

SOP HS-03)
Hazard Engineering or Administrative Controls

Flying debris/objects Provide shielding and PPE.

Build-up of static electricity No spark sources within 50 feet of an excavation, heavy
equipment, or UST removal. Ground as appropriate.

High pressure hose rupture Check to see that fitting and pressurized lines are in
good repair before using.

Electrical shock Make certain third wire is properly grounded. Do not
tamper with electrical wiring unless qualified to do so.

Moving vehicles Back-up alarm required for heavy equipment. Observer
remains in contact with operator and signals safe
back-up. Personnel to remain outside of turning radius.

Overhead electrical wires Heavy equipment (e.g. drill rig) to remain at least
15 feet from overhead powerline for powerlines of
50 kV or less. For each Kv > 50 increase distance
172 foot.

Buried utilities, drums, tanks, and Locate buried utilities, drums, tanks, etc., prior to

so forth. digging or drilling and mark location (see Section 3.3).

Slip, trip, fall hazards due to muddy Use wood pallets or similar devices in muddy work

work areas areas.

Back injury Use proper lifting techniques, or provide mechanical
lifting aids.

Protruding objects Flag visible objects.

33 PROCEDURES TO LOCATE BURIED UTILITIES

The preliminary investigation information indicates the site has been undeveloped prior to its
purchase and the potential for the presence of underground utilities is not considered likely.

CH2M HILL will work with the property owner and U.S. EPA to clear underground utilities with the
local utility companies and coordinate with the property owners to obtain information on utilities that
may have been installed by the owner.



34 HAZARDS POSED BY CHEMICALS BROUGHT ONSITE

Refer 10 CH2M HILL Hazard Communication Program Manual which is available from the
Corporate Human Resources Department in Denver. The Project Manager is to request
Material Safety Data Sheets (MSDSs) from the client, or contractors and subcontractors for

chemicals that CH2M HILL employees are potentially exposed to.

Chemical Location
HNu or OVA calibration gas (isobutylene) Work Area
CGI Calibration Gas (2% methane in air) Work Area




35 KNOWN CONTAMINANTS OF CONCERN (See Table 1 (Attachment 4) of Preliminary Site Evaluation Report)

Location and Highest
Concentration
(solid media: mg/kg or OSHA IDLH

Contaminant liquid media: ug/L) PEL, TWA (ppm) - Symptoms and Effects of Exposure PIP
Benzo(a)pyrene $X-2, SX-5 . II
Methyl ethyl ketone $X-3, $X-4 200 ppm Irritant to eyes and nose 9.54
Chrysene SX-2 SX-5 .
Dicthylphthalate $X-1, SX-2 5 mg/m3
Naphthalene $X-2, SX-5 10 ppm Irritant to eyes 8.12
Tetrachloroethane $X-1, $X-2, $X-3, SX-5 1 ppm Irritant to eyes 11.1
Toluene $X-1, $X-2, $X-5 100 ppm Fatigue, weakness
Aluminum $X-1,2,3,4,5 10 mg/m>
Arsenic $X-1,2,3,4,5 0.2 mg/m> .
Cadmium $X-1,2,3,4 0.05 mg/m> .
Chromium $X-1,2,3,4,5 0.05 mg/m> .
Copper $X-1,2,3,4,5 1 mg/m>
Cyanide $X-1,2,3,4,5 S mg/m3
Lead SX-1,2,3,4,5 0.15 mg/m> .
Mercury - §X-1,2,3,4,5 0.1 mg/m3
Nickel $X-1,2,3,4 1 mg/m3 .
Silver $X-1, $X-3 1 mg/m>
Zinc $X-1,2,3,4,5 0.01 mg/m> .
Note 1: Lower value of PEL, REL, or TLYV listed. Note 4:  Location refers to physical location. Abbreviations specify media:
Note 2: NL = no limit found in reference materials. A (AIR) D (DRUMS) F (FLYASH) GW (GROUNDWATER) L (LAGOON) TK (TANK)
Note 3: PIP = photoionization potential S (SOIL) SL (SLUDGE) SW (SURFACE WATER)

*Suspected human carcinogen. Exposure: as low as reasonably achievable.

10010410.GLO-1



3.6 POTENTIAL ROUTES OF EXPOSURE

DERMAL:

Organics (sec Table | in Attachment 4)

10010410.GL.O-2

INHALATION: OTHER;
Organies and inorganica (sce Table | in !
Aliachment 4)

4 (




40 PERSONNEL

L 41 CH2M HILL EMPLOYEES (REFERENCE CH2M HILL SOP HS-01 AND HS-02)
i

Employees listed below are enrolled in the CH2M HILL chemical protection program (CPP)

and meet the medical surveillance, 40-hour initial training, 3-day on-the-job experience, and 8-
hour annual refresher training requirements of OSHA 29CFR1910.120. Employees designated
“SSC” have received 8 hours of supervisor and 8 hours of instrument training and can serve as
site safety coordinator (SSC) for the level of protection indicated. There must be one SSC
present during any task performed in exclusion or decontamination zones with the potential for
exposure to safety and health hazards. Employees designated “FA-CPR” are currently certified

by the American Red Cross, or equivalent, in first aid and CPR. There must be one FA-CPR
designated employee present during any task performed in exclusion or decontamination zones
with the potential for exposure to safety and health hazards. The “buddy system” requirements of
OSHA 29CFR1910.120 are to be met at all times.

Employee Name Office Responsibility SSC/FA-CPR
Laura Peterson GLO Field Team Leader
Dave Shekoski GLO Site Safety Coordinator Level (C) SSC; FA-CPR
Dale Cira STL Project Manager
Tom Miller STL Field Support

42 HEALTH AND SAFETY AND FIELD TEAM CHAIN OF COMMAND AND PROCEDURES

4.2.1 CLIENT

U.S. EPA Region 5

4.2.2 CH2M HILL

Al Sloan

ARCS 5 Program Manager




8.0 PERSONAL PROTECTIVE EQUIPMENT (PPE) SPECIFICATION! (Reference CH2M HILL SOP HS-07 und (1S:04)

Tank
Al

Note I:  Modifications:
Note 22 The SSC shall specify hardhat areas.

lavel

D

¢

Body

Tyvek or tiqual

Tyvek or Lgual

Feol

Rubber boots or
steel lued

Rubber boots or
sleel 10ed

Iend?

Hardhat

Hardhat

Eye tiand Respirator
Safety glasses Vinyl inner Nune required.
ncoprene outer
Safely glasses Vinyl inner APR, (ull tace, MSA

neoprene ouler

Ulientwin or
equivalent,
cartridges:

Note: learing pratection is 1o be used when working near drill rigs, compressors, elc.

sS4 REASONS TO UPGRADE OR DOWNGRADE LEVEL OF PROTECTION

materials.

10010413.GLO

*  Request of individusl performing task,
¢ Change in work task that will increase contact or potentisl contact with hazardous

¢ Occurrence of dust-airborn.
¢ Known or suspected presence of dermal hazards.
¢  Instrument sction levels (Section 6.0) exceeded.

Up!nh

¢ New information indicating that situation s less hazardous than originally
thought.

Downgrade

¢ Change in site conditions that decreases the hazard.

o Change in work Laak that will reduce contact with hazstdous malerials.




6.0 AIR MONITORING EQUIPMENT SPECIFICATION (Reference CH2M HILL SOP HS-06)

Instrument Tasks Action Levels Frequency Calibration
CGlL: ' 0-10% LEL No expl.! hazard Sec 6.2 Daily prior to work
10-25% LEL Pot.2 expl. hazard
> 25% LEL Expl. hazard; evacuate or vent
Photoionization Detection 0-1.0 ppmab“ Level D See 6.2 Daily prior to work
(PID) 1.0-10 ppm?® Level C
rNolc 1: expl = explosion Note 2: pot = potential Note 3: def = deficient Note 4: ab = above background

10010415.GLO




61  CALIBRATION SPECIFICATION

Instremment Ges Span

Method

il

PID- HNU. 11.7 eV probe 100 ppm sobutviene

[V
o
14

(5]
o

1.5 Lm reg T-tubing

0.2 I'm reg direct tubing

CGL: MSA 260. 261. 360. or 0.75% penlane N/A 50% LEL 1.5 L'm reg durect tubing
361 = 5% LEL

62 AIR SAMPLING

Method and Description:
Explosimeter (requires an inhibitor filter for leaded gasoline)

Leaded gasoline will poison the detector filament, rendering the instrument useless if a filter is not
available. Monitor continuously during soil disturbance, tank work. and other operations in the
exclusion zone that may involve release of petroleum or natural gas vapors. (If the explosimeter does
not have an inhiditor filter for leaded gasoline. take readings at least every 15 minates, then purge the
instrument in clean air.) The explosimeter is required to be used in concert with the HNu, TIP, or
OVA in order 10 monitor the flammability/explosivity hazard at the source (ie., borehole). The
organic vapor meter is used primarily for breathing zone measurements (0 assess potential exposure.

HNew with 11.7 ¢V Probe

Take background readings in an upwind position in an area without suspected contamination. Take
readings in the breathing zone upon initiating site work. Record readings at least every half hour in
the breathing zone. The instrument should be consulted more frequently than every haif hour to
determine if action levels are met.  Spikes above level do not call for an upgrade, but do require
continuous monitoring until levels stabilize. During continuous monitoring, record levels every

10 minutes. Recharge at the end of cach day.

11



7.0

DECONTAMINATION SPECIFICATION (Reference CH2M HILL SOP HS-13)

Personnel Sample Equipment Heavy Equipment
Boot wash/rinse Wash/rinse equipment Power wash
Glove wash/rinse Solvent rinse equipment Steam clean
Outer glove removal Solvent disposal method: Water disposal method:
collect in 55-gallon drum for onsite sewer to Indianapolis
authorized disposal Wastewater Treatment
Plant
Body suit removal
Inner glove removal
Respirator Removal
Hand wash/rinse
Face wash/rinse
Shower ASAP
PPE disposal method:
Place in 55-gallon drum for
future disposal by
Carter-Lee Lumber
Water disposal method:
onsite sewer to Indianapolis
Wastewater Treatment Plant
=
80 WORK PROCEDURES
8.1 WORK PRACTICES
. No spark sources within exclusion or decontamination zones.
) Avoid visibly contaminated areas.
. No eating, drinking, or smoking in contaminated areas, or exclusion or decontamination zones.
) SSC 1o establish areas for eating, drinking, smoking.
. No contact lenses in exclusion or decontamination zones.
. No facial hair that would interfere with respirator fit if Level C or B is anticipated.

12



0

.l

Site work will be performed during daylight hours whenever possible. Any work conducted
during hours of darkness will require enough illumination intensity “10 read a newspaper
without difficulty.”

SITE CONTROL MEASURES

Site safety coordinator (SSC) to conduct site safety briefing (see below) before starting field
acivities, or as tasks and site conditions change.

SSC records safety briefing attendance in logbook, and documents topics discussed.
Post OSHA job site poster in a central and conspicuous location at the site.
Determine wind direction.

Chemicals to be stored in proper containers.

MSDSs are available for onsite chemicals employees exposed to.

Establish offsite communications.

Establish procedures for disposal of matenial generated onsite.

Initial air monitoring conducted by SSC in appropriate level of protection.

SSC to conduct periodic inspections of work practices to determine effectiveness of this
plan. Deficiencies to be noted, reported to DHSM or RHSM, and corrected.

Site safety briefing topics: geaeral discussion of health and safety plan; site specific hazards;
location of work zones; PPE requirements; equipment; special procedures; emergencies.

EMERGENCY RESPONSE PLAN (REFERENCE CH2M HILL SOP HS-12)

PRE-EMERGENCY PLANNING

The SSC performs the applicable pre-emergency planning tasks before siarting ficld activities and
coordinates emergency response with the facility and local emergency service providers as
appropriate.

Locate nearest telephone (0 the site and inspect onsite communications.
Locate chemical, safety, radiological, biological hazards.

Coafirm and post emergency telephone numbers and route 0 hospital.
Post site map marked with location of emergency equipment and supplies.

Review emergency response plan for applicability to any changed site conditions, alterations
in onsite operations, or personnel availability.

Evaluate capabilities of local response teams.

13



. Designate one vehicle as the emergency vehicle; place hospital directions and map inside; keep
keys in ignition during field activities.

. Inventory and check site emergency equipment and supplies.

. Review emergency procedures for personnel injury, exposures, fires, explosions, chemical and
vapor releases with field personnel.

. Locate onsite emergency equipment and supplies of Clean water.

. Verify local emergency contacts, hospital routes, evacuation routes, and assembly points.

. Drive route to hospital.

. Review names of onsite personnel trained in first aid and CPR.

. Review notification procedures for contacting CH2M HILL’s medical consultant and team

member's occupational physician.

. Rehearse the emergency response plan once prior to site activities.
. Brief new workers on the emergency response plan.
9.2 EMERGENCY EQUIPMENT AND SUPPLIES

The SSC marks the locations of emergency equipment on the sit¢ map and posts the map in the
support zone.

. ABC fire extinguisher

. Industrial first aid kit

. Additional emergency equipment: portable emergency eyewashes will be kept within 100 feet of
the work area

9.3 EMERGENCY MEDICAL TREATMENT

. The SSC will assume charge during a medical emergency until the ambulance arrives, or the
injured person is admitted to the emergency room.

. Prevent further injury.
. Initiate first aid and CPR.

. Call the ambulance and hospital.

. Determine if decontamination will make injury worse. Yes—seek medical treatment
immediately.
) Make certain that injured person is accompanied to emergency room.

) Notify the Project Manager of the injury. _
. Notify the District or Regional Health and Safety Manager.

. Notify the injured person’s human resources department.

14



108 EMERGENCY RESPFONSE TELEPHONE NUMBERS

Site Address: 1621 Washington Street Phone:
Indianapolis. [N
Police: Phone: 911
Address:
Fire: Phone: 911
Address:
Ambulance: Phone: 911
Address:
Water: Indianapolis Water Co. Phone: 317/631-1431
Gas: Citizens Gas & Coke Ulility Phone: 317/924-3311
Electric Indianapolis Power & Light Co. Phone: 317261-8111
Hospital: University Hospital Phone: 635/8431

Address: 1100 West Michigan St
Indianapolis, IN 46223

Route To Hospital: (Refer to map Page 17.)
1.1 GOVERNMENT AGENCIES INVOLVED IN PROJECT

Federalk US. EPA Phone: 312/353-6316
State: IDEM Phone: 317/232-3210
Locak Phone:

15
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EMERGENCY CONTACTS

1L

—

CH2M HILL Medical Consulitant

Dr. Kenneth Chase
Washington Occupational Health
Associates

-

Occupational Physician (Regional or Local)

Park Crest Medical Clinic
2665 South Moorland Road
New Berlin, W1 53151

312/886-7576

16

202/463-6698 (8 AM 10 5 PM EST) 414/786-1199
202/463-6440 (after hours answering
service: physician will return call
within 30 minutes)
Corporate Director Health and Safety
Name: Marty Mathamel/'WDC
Phone: 703/471-1441
District Health and Safety Manager Regional Manager
(DHSM)
. Name: Gary Beech
; Name: Jane Stansfield Phone: 414/272-2426
‘ Phone: 3037710900
Regional Health and Safety Manager Project Manager
(RHSM)
| Name: Dale Cina
Name: Curt Poutsch ; Phone: 314/421-0900
Phone: 414272-2426 ;
Radiation Health Maasger (RHM) | Regional Humsn Resources Department
Name: George Sicphens/ORO | Name: Marty Oldham
Phone: 615/483-9032 t Phone: 414/272-2426
Client Corporate Human Resources Department
Name: Deborah Orr US. EPA Name: Beth Brown/DEN

Phone: 303/771-0952

If an injury occurs, notify the injured
person’s personnel office as soon as possible
after obtaining medical attention for the
injured. Notification wust be made within
24 hours of the injury.




120 PLAN APPROVAL

This site safety plan has been written for use by CH2M HILL. CH2M HILL claims no
responsibility for its use by others, unless specified and defined in project or contract documents.
The plan is written for the specific site conditions, purposes, dates, and personnel specified and
must be amended if these conditions change.

PLAN WRITTEN BY: Dale Cira/STL DATE: June 5, 1992

PLAN APPROVED BY: DATE:

12.1 PLAN AMENDMENTS

DATE:

CHANGES MADE BY:

CHANGES TO PLAN:

APPROVED:

122 PLAN AMENDMENTS

DATE:

CHANGES TO PLAN:

APPROVED:

13.0 Attachments TO PLAN

Attachment 1:

Attachment 2:

Attachment 3:

Attachment 4:

10010409.GLO

DATE:
CHANGES MADE BY:
DATE: -
Employee signoff Note: Once approved, a copy of this plan
should be forwarded to Marty Mathamel/
Form 533 WDC.

Applicable MSDSs

Table 1

17



Attachment 1

EMPLOYEE SIGNOFF

The employees listed below have been provided a copy of this health and safety plan, have read and
understood it, and agree to abide by its provisions.
—

I EMPLOYEE NAME EMPLOYEE SIGNATURE /DATE

w

10010409.GLO

18



ATTACHMENT 2
FORM 533
RECORD OF HAZARDOUS WASTE FIELD ACTIVITY
SITE NAME:
SITE SAFETY COORDINATOR:

PROJECT NUMBER:
RECORD OF ACTIVITIES FOR (DATES):

EMPLOYEE
NAME / NUMBER

TOTAL DAYS
ONSITE

DAYS IN
LEVEL B

DAYS IN
LEVEL C

DAYS IN
LEVEL D

DAYS AS S§SC
LEVEL B

DAYS AS S§SC
LEVEL C

DAYS AS SSC
LEVEL D

ACTIVITIES
PERFORMED

10010417.GLO
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=it | No.674

Matenal Safety Data Sheet _' :

ms .
Issued: November
Cngoa-msm _ come. 1988

(513) 3778835

SECTION @NMATERIAE ®DENTIFICATION:
Matertal Name: [SOBUTYLENE

Dexcription (Origia/Uses): Obtained from sefinery steams by sbeorption on 65% sulfuric acid (H,SO)
% S9°F (15°C). Used primarily © produce diisobutyieoe, trimers, batyl rabber, and other polymers; also

used 1o produce aatioxidants for foods, plastict, and peckagiog food NFP
HMIS
Other Designatioas: Isobutene; 2-Methyipropene; gamne-Butylene; CH,«CQ(CH,).; CAS No. 0115-11-7 g } R 1
Masufacturer: Coutact your sapplicr or distribetor. Consalt the latest edition of the Chessicalweek R O ls :
Buyers’ Geide (Geainm ref. 73) for a st of seppicrs. A
SECTION 22INGREDIENTS-AND-HAZARDS ° 2% -"SPEXPOSURE - LIMITS <
Isobutyieae, CAS No. 0115-11-57 Ca 100 OSHA PEL
; - | Nooe Established
ACGIH TLV, 1982-89 \r
Noac Established
NIOSH REL
Nooe Established
Taxicity Data®
Rat, Iohaiation, LC,: 620 g/m’ (4 Hrs)
| *Mosiscr NIOSH, RTECS (UDOSS0000), for siditional dats Mowss, Inkatacon, LG 415 g @ Hr)
[SECTION =3.5PHYSICALZDATA W5 i < r = SR € - .
Boltlag Polat: -196°F (-6.9°C) uauuhrwum: 56 GamyMole
Maiting Polst: -220°F (-140°C) Solubllity in Water (%) Insolsblc®
Vaper Density (Alr = I): 19 % Volstile by Volume 100
Spectfic Gravity (H.O = I): C20.6
‘muoar A colodiess, extremely fixsumeble gas; odor pot Ested.
| *Isobetylene is very solsbie in alcobol, ether, sad suifuric acid.
SECTION 4.-FIRE ~AND ‘EXPLOSION -DATA .« o i Iy

_Plash Point® [ Astignition Temperarare: 869°F (465°0) |  LEL: 18%wv | “UEL: 96%wy -
Extinguishing Media: isobutyicnc gas is a8 cxyemely lunmable gas that has s sebstantial explosive sir-gas range. For isobutylenc fires,
the recommended firo-fighting tectmique is 10 stop the fiow of gas instead of extinguishing the fire. If the flames are extinguished and the
' isobutyleoe gas coatismes ©© escape or lezk, m explosive tir-gas mixtare ca form quickly snd ignite without warning. A resuiting explosion
' coald canse grester damage than that which would be cassed by allowing the fire 10 bura itsclf out. If the fire mmst be extinguished 1 allow
| safe sccess © seedf vaives, recommended extingeishing sgents inclede OO, and dry chemical. Usssaal Fire or Explosion Hazards: In
 masy cases, the preferred strategy is 0 allow the Sames © cootisse © burs and 10 cool the surTosndings with water spray to prevent ignition
, of searby combustibles. Isobutyicoe gas is hesvier than air sod cas coliect in Jow-lying, confined spaces. Poweatially explosive air-gas
' mixtares sre especially Hicely % build up in sech an ares, 20 coter it with exreme castion whether or not i is preseatly involved i a fire.
Mhmdﬂnmnh“bwm“dmﬁmﬂmdmm&dﬂ
Wm Wear a seif-cootzined breathing spparates (SCBA) wich a full facepiéce operated in the pressure-demand of
' positive-pressare mode.
| © Sax (Geainm L. 6) zeports & flash poist of -105°F (-76°C) for isobstylene.

| SECTION :5:=REACTIVITY DATA = St Gl ; * 5™ =R T LR e
" | StabilityPolymertration: mkﬂnmmqlnmdqmm:mm
Hazasdous polymerizatios camnot ocout. Chemical Incompeatibilities: Isobutyicac cas react dangerously with stroog oxidizing materials.
Coadificas to Avoid: Prevent exposing isobatylcoe © any source of ignition sach ss s open flame, sparks, lighted tobacco products, of
seam Socs. Hazardeus Products of Decomposition: Isobutylens fires cas prodece ioxic gases such as carbos moooxide (OO) or lower-
moleceiar-weight kydocarbons. Comments: The extreme flsmmabifity of isobetylene means that any reactions involving this material,
ﬂﬂcm“thMynmnmﬁumm
SECTION-6HEALTH-HAZARD INFORMATION &5+ TR e

Carcinopenicity: 1sobstyicoe is nog Hsied a3 & curcinogen by the NTP, IARC.GCSHA-
Sc-nrydlﬂt m::mmuaﬂtvmummﬁmwmwu andispheelhe

tomel Clanif wwrth




5% 674 ISOBUTYLENE  1u88 C '
(SECTION 6:"HEALTH :HAZARD: INFORMATION‘*cont."E:x x"“?ﬁ
leac gas is almost twice s dease as air itself (see sect. 3). Medical Conditions Ageravated by Loog-Term Erposure: Nonexepomd_
Target Organs: Nouve reparted. Primary Entry: Inhalation. ‘Acute Effectss lnnnlsympbmsor the effects of simple asphyxiant
gmmx:pdmpumuandmhmga.dmuhedmﬂmmdxmpuedmwmm&uunmghdofoxm
causes faulty judgment, depression of all sensations, rapid fatigue, and emotional instability. As the asphyxia cogtinues, nauses; vomit-
ing; prostration; loss of consciousness; and, finally, convulsions; decp coma; and death can occur. Chroale Effects: Noge reported.
FIRST AID: Inhalstion. Would-be rescuers need to be concerned about their own saféty when entering confined, poorly ventilated,
oxygen-deficient arcas. Self-contained breathing equipment must be readily available for rescuers: Station standby workers outside the
immediate area so that they can summon additicnal help if it is geeded. Remove the exposed person 10 fresh air; restore and/or support
his or her breathing as needed. Have qualified medical personnel administer oxygen as required. Comments: The extreme flammability
of isobutylene gas warraats special attention even during rescue operations. Rescue personnel mutst not smoke. All emergency lamps and
floodlights that must be lowered into eaclosed aress for rescue operations must be explosion proof. Obtain this equiproent before aay
emergency occurs and make it accessible to emergeacy-response persomnel Get medical belp (In plaat, paramedic, community) for
aﬂexpasumSeckpromptmdicalmimaforﬁxrd:ermtmeut.obsevabn.mdmpponmnﬁmaid.

.SECTION - ¥
SpﬂMTrmaquobwytaz:a:lukammgm Ifthe hhngguhamyuxgmed.mm:pnytodmﬂmmbhgw
air mixtures away from sources of ignition. Extinguish all sources of ignition as quickly as possible; however, if the leaking gas is burning,
do oot attempt to extinguish the flames uatil the source of the isobutyleae gas is located and sealed. Otherwise, flammable isobutylene gas-
air mixtures can explode without warzing and cause widespread damage that might not have occurred if the original fire had been allowed

to burn itself out. If it is pecessary to extinguish isobutylene flames in order (o gain access to a shutofY valve, use dry chemical or carbon
dioxide as extinguishing sgcats. Waste Disposal: Contact your supplier or a licensed coatractor for detailed recommendations. Follow

Federal, state, and local regulations.

OSHA Designations

Air Contaminant (29 CFR 1910.1000 Subpart Z): Not Listed
EPA Designations (40 CFR 302.4): Not Listed

-SECTION 8. SPECIAL: PROTECTION- INF ORMATION I -
Respirator: Follow OSHA respirator regulations (29 CFR 1910.134). For emergency or noaroutine opem.lons (lnks orch:mn; reactor
vessels and storage tanks), wear a0 SCBA. Warning: Air-purifying respirators will aot protect workers in oxygen-deficieat stmospheres,
- -vhich lack waming properties; to work in them safely requires that an SCBA be worn. Ventilation: Install and operate general and local
aximum, explosion-proof ventilation systems powerful caough (o maintain airboroe levels of this material below the lower explosive limit
‘ted in section 4. Local exhaust veatilation is preferred because it preveats dispersion of the cootaminant into the general work ares by
Jminating it at its source. Consult the 1atest edition of Genium reference 103 for detailed recommendations. Safety Stations: Make emer-
geucy eyewash stations, safety/quick-drench showers, and washing facilities available in work areas, Contaminated Equipment: Contact
leases pose 2 special hazard; soft {enses may absorb irritants, and all lenses conceatrate them. Do rot wear coatact leases in any work area,
Comments: Practice good personal hygiene; always wash thoroughly after using this material and before cating, drinking, smoking, using
the toilet, or applying cosmetics. Keep it off your clothing and equipment. Avoid traasferring it from your haods to your mouth while eating,
drinking, or smoking. Do nox eat, drink, or smoke in any work area. Do oot inhale isobutylene vapor.

:SECTION- 9.. SPECIAL:"PRECAUTIONS:- AND - COMMENTS -
Storage/Segregation: Store isobutylene in closed, pressurized containers in & cool, dry, well-ventilated ares away from sources of 1gmﬂon.
combustible materials, and strong oxidizers. Protect containers from physical damage. Eaglneering Controls: Make sure all engineering
systems (productios, transportation) are of maximum explosion-proof design. Electrically ground aod bood ail containers, pipelines, etc.,
used in shipping, transferring, reacting, production, and sampling operations to prevent static sparks. Commeats: Isobutylene is an
extremely explosive and flammable gas. It must not be exposed 1o any possible source of ignition in work or storage areas.

Transportatioa Data (49 CFR 172.101-2)

DOT Shipping Name: Liquefied Petroleum Gas

DOT Hazard Class: Flammable Gas

ID No. UN10S5

DOT Label: Flammable Gas

., DOT Packaging Requirements: 49 CFR 173.304, .314 315
‘ DOT Packaging Exceptons: 49 CFR 173.306

IMO Stipping Name: Isobutylene
IMO Hazard Class: 2.1
}MO Label: Flammable Gas

-
‘erencess 1, 6, 84-94, 116, 117, 120, 122,

Judgments as 1o the suitability of laformation bereis 1 N
e T o P T Teu | Prepared by PJ Igoe, BS
bocs taken ig the preparation of such informmtion, Gesium Publishia . . :
wnwmpm“mnm& Industrial Hygiene Review: DJ Wilson, CIH
poca o ot o for contomocncn of s ° Medical Review: W Silverman. MT

purchaser’s igteaded purposes or for coasoquences of its use. s
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American Burdick & Jacksan

Material Safety Data Sheet .
amergency wieonone ag. 31 2/3/3-3600 Amenican Saenuric Froguctsi MATERIAL SAFETY
chemerec ileohone my. - 809/828-9300 _ -~ DATA SHEET
iformanon ileonone g, 6 16/726~3171 (American Burdick £ Jackson]

L (deatification = oA

m:, Aliphatic Hydrocarbon formdz WTSHT PENTANE
Syooymns mPentane

00T oroper snpong came _Pentane

O0Thadaass ______ Flammable Liguid
CASaq, 109660

00T idennlicanon ao. UN1265

IL Physical and Chemicai Data : _
baliog poist. 760mm Hg. 36.07°C freezing poix -129.7°C evaparation cxe (BuAc=1) ca 29
vapor peessere 21 20°C 320 mm HG _ vapor densuty air =) 2.5 : mwarer_©@ 20°C 0.08%
<, votatles by vohsne ca 100 S0echic gavity (H,0 = 1) Q@ 20°C 0.626 oty Stable g
RIzaTions polywmenzaoon Not expected to occur. .
20peaance 20d 0d0r Clear, coloriess liquid with a mild hydrocarbon odor.
congitons © avoid Heat. sparks, open flame. ooen containers, and poor

ventilation.
Sxaerials 10 2void Strong oxidizing agents.

RIZAIONS eCOMPasition products Incomolete combustion can generate carbon monoxide

and other toxic vapors.

llL. Fre and Explaesion Hazard Oata
~€0°C (Taqg closed cuo) e iguition emperzare 296°C
7.3

A28 powat. (test memhod)
Samxaante fenits i 2r % by volome lower e 15 _ waper fenit st
sl fire 200 Sxpesion Bazards Very volatile and extremely flammable.
exnguistenq meaia Carbon dioxide, dry chemical or foam.
specat fire fignang procedures Water will not be effective in extinauishing a fire and
mav soread it, but 3 water soray can be used to cool
exposed containers. Wear full protective clothing and
self-contained breathing apoaratus. Heat will build pres-
sure and may ture closed storage containers.
(V. Karardous Components -
Pentane . ca 100 ny__ 600 pom S, 1096670

American Burdick & Jacksoa’s Qisciaimer: ~The infornanon and recommendasions presenterd heress are based on sources befieved 33 22
resanic 25 Of the GIe REreol. AMENCIA GwOKKX § JICXSON MIKES A0 (EOrESEAINOA IS 10 (he CONPIELINESS or Ay ereal. X is (e user’s [ESOoNSTHCY
10 dolrEmne (e Oroduct's RGDSIY for oS Nened «se. (e Prodsa’'s S3fe use. and (e ProcucT's Srover GSoosal. NO regresencions or warrannes aci
expressly Set or Deras are stade Rereuder. whether eXOress or snoked by ooeranon of Law or giherwise, ncuding, B Aot ineced 10 3y implied warreies
of MEACHANTABILITY OR RTNESS. Adencan Buroicx & JICXSOn Aerther 3SSImes A0r RRONTES 2y oher persnn 1 IsSime for €. 2ty oter or AQOITICHAL

UASIUTY OR RESPONSIBIUTY restsing rom the wse of. OF feXanCs £oon, (s aXonnanon. ™




V.. ‘Health Hazards

.......

1000 ppm

not listed
not listed

600 ppm
750 ppm

120 ppm

. 610 ppm

- o te.
B Y

OSHA/NIOSH 5,000 ppm
Odor Threshold
NIOSH . 2.2 ppm
OHS 10 ppm
NSC : not listed

Pentane may exert its effects through inhalatioa, skia absbrption, and ingestion.

JIndustrial Exposure: Route of Exposure/Signs and Symptoms

OSHA " 8-hour PEL -
Ceiling o=
Peak -

ACGIH TLV-TWA -
TLV-STEL -
(15-min)

NIOSH TLV-TWA -
TLVC -

LPrimary Roytes of Entry

Inhalation:

Eye Coatact:

Skin Contact:

Ingestion:

Effects of Qverexposure

Exposure can cause dizziness, headache, nausea, and narcosis.
Liquid and high vapor concentration can be irritating.

Prolonged or repeated skin coatact can cause irritation and
dermatitis through defatting of skin.

Can cause gastrointestinal tract discomfort.

Pentane is a mild eye and mucous menibrane irritant, primary skin irritant, and central

nervous system depressant. Acute exposure irritates the eyes and respiratory tract.
Extreme coacentrations can produce drowsiness and other signs of narcosis. Chronic

exposure can cause dermatitis.

Medi ition A

Preciude from exposure those individuals susceptible to dermatitis.



Emergency First Aid
Ay,
. -__ ‘_‘_4 ~ -

fahalation:

Eye Contact:

Skin Contact:

Ingestion:

Safety Measures and Equipment

Ventilation:

Respiratory:

Skin:

- immediately.

immediately remave to fresh: ur. If not brezthmg, administer

mouth~to-mouth rescue bneatbmg. ~(f there is no pulse administer
cardiopuimonary rtsusc:tauom -{CPRL Contact physician

-- - Can

Rinse with copious amounts of n;cr for at least 1S minutes. Cet
emergency medical assistance. -

Flush thoroughly for at least 1S minutes. Wash affected skin
with soap and water. Remove contaminated clothing and shoes.

Wash clothing before re-use, and discard contaminated shoes. GCet
emergency medical assistance.

Call local_Poison Control Center for assistance. Contact physician
immediately. Aspiration Hazard - Do'not induce vomiting.

Adequate ventilation is required to protect personnel from exposure
to chemical vapors exceeding the PEL and to minimize fire hazards.
The choice of ventilation equipment, either local or general, will
depend on the conditions of use, quantity of material, and other
operating parameters.

Use approved respirator equipment. Follow NIOSH and equipment
manufacturer’s recommendations to determine appropriate
equipment (airpurifying, air—supplied, or seif-contained breathing
apparatus).

Safety glasses are coasidered minimum protection. Goggles or
face shield may be necessary depending on quantity of material .
and conditions of use.

Protective gioves and clothing are recommended. The choice
of material must be based on chemical resistance and other user

requirements. Generally, neoprene or Buna-N offers acceptable
chemical resistance. Individuals who are acutely and specificailly

sensitive to pentane may require additional protective equipment.



Storage:

Other:

Vil. Spill and Dispesal Data

Spill Control:

Waste Disposal:

Revision Date:

Pentane should be, protected ifrom temperature extremes aad
direct sunlight. Proper storage -of pentane must be determined
based on other materials stored and their hazards and patential
chemical. mcompatxbthty. ln general, peatane should be stored
in an acceptably protected and~secure flammable liquid storage

roon.
Emergency eye wash fountains and safety showers should be

available in the vicnity of any potential exposure. Ground and
bond metal coatainers to minimize static sparks.

Protect from ignition. Wear protective clothing and usa aporoved
respirator equipment. Absorb spilled material in an ‘absorbent
recommended for solvent spills and remove to a safe location
for disposal by approved methods. [f refeased to the environment,

comply with all regulatory notification requirements.

Dispose of pentane as an EPA hazardous waste. Hazardous waste
number: 0001(Ignitable).

6/8S
Abpmximatel'y STEL  Short Term Exposure Leavel
Not applicable LV Threshold Limit Value
Ceiling TWA  Time Weighted Average

Permissable Exposure Level BuAc

Butyl Acetate

National Safety Council (*Fundamentals of Industrial Hygiene®, 1983)
Occupational Health Services ("Hazardline")



ATTACHMENT 4

Table 1
FIT SOIL SAMPLE RESULTS
Carter-Lee Lumber
Indianapolis, Indiana
FIT SAMPLE RESULTS SOIL INGESTION CRITERIA
Chemical Sample location Occup. Exposure (b) |Child Resid. Exposure (c)
Cancer | Non-cancer Cancer Non-cancer

ORGANICS ug/kg SX-1 | SX-2 | SX3 | SX4 | SX-5 | 10-6risk risk 10-6 risk risk
Acenaphthylene 140J 123000000 4690000
Anthracene 390J 613000000 23500000
Benzo{ajanthracene 2100 987 157
Benzo{g.h.))perylene 940 987, 157
Berzo{bjfiuoranthene 2600 987 157
Berzofk]uoranthene 2100 987 157
Berzofa]pyrene 1600 ) 7 987 157

2-Butanone (MEK) 27 27 102000000 391000(
Chyrsene 1300 6o0{ 987 157 ™
Diberzofuran 150J

Disthwyiphthalate 48)] 78 1640000000

Di-n-Butylphthalate 4100 3400 204000000 7820000
Fuoranthrens 3000 280 81800000 31
Fuorens 210J 81800000 3130000
ideno(1,2.3-cd)pyrens 940 987 157,
2-Methyinaphthalens 120J

Naphthalens 65J 8180000

Phenanthrene 2400, 180

Pyrens 3100 320 8W 61300000

Trichiorothene 26J) 26J 520000 83000
Tetrachiorosthens 16 224 18 112000 17900

Toluens 18 v 409000000

INORGANICS mg/kg

Auminum 2110, 3820; 2240/ 2370 3 !

Arsenic 40 33 34 3% 1 327 613 0.521

Cadmium 82 4 57 7 | 1020

Chromium (total) 3077 197 304] 319 2040000 a

Copper 2 35 29 24 75600

Cyanide 12, 085 12 095 40900

ron 133000/ 87300 149000 | 132000, 1

Lead 7 w37 271 25 |

Manganese 11000 800/ 919/ 1030, 351 ; 204000

Mercury (inorganic) 0.17| 0067 0.061| 0.2 | 613
| Nacket 88 6 %2 121 , 40900

Shver 76 , 83 | 6130

dnc 23l 98 3% 26 .1 409000

b. Adult cccupesionsl exposure sssumptions includs: 30 intake of 0.05 gr/dy, 250 dy /y exposure.2S yrs. sxposure, 70 lig. body weight.
£ Chad residential exposure sssumotions include: 3o intalee of 0.2 gr/dy. 350 dy/yr sxposure 5 yrs. exposure, 15 kg. body weight.
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U.S. Environmental Protection Agency SAS Number
CLP Sample Management Office [ ]
P.O. Box 818, Alexandria, Virginia 22313

PHONE: (703) 557-2490

SPECIAL ANALYTICAL SERVICES
Regional Request

{(x] Regional Transmittal [ }Telephone Request

A. EPA Region and Site Name: Region V, Carter Lee - Lumber Site
B. Regional Representative: Jan Pels

C. Telephone Number: (312) 886-~2720

D. Date of Request: 8/28/92

Please provide below a description of your request for Special
Analytical Services under the Contract Laboratory Program. In
order to most efficiently obtain laboratory capability for your
request, please address the following considerations, if
applicable. Incomplete or erroneous information may result in
delay in the processing of your request. Please continue
response on additional sheets, or attach supplementary
information as needed.

1. General description of analytical service requested:

Analysis of total dissolved solids (TDS) in monitoring well
water samples. Results are reported as mg/l dissolved
solids.

2. Definition and number of work units involved (specify
whether whole samples or fractions; whether organics or
inorganics; whether aqueous or Soil and sediments; and whether
low, medium, or high concentrations):

29 agueous samples will be collected during each sampling

event. The aqueous samples will contain medium to high
concentration of TDS.

3. Purpose of analysis (specify whether Superfund (Remedial or
Enforcement), RCRA, NPDES, ETC.):

Superfund Remedial



4. Estimated date(s) of collection:

5. Estimated date(s) and method of shipment:

Method of shipment will be dally shipments by overnight
carrier.

6. Approximate number of days results required after lab
receipt of samples:

Sample results will be required 14 days after sample
receipt.

7. Analytical protocol required (attach copy if other than a
protocol currently used in this program):

EPA Method 160.1, Filterable Residue, or "Standard Methods"
Method 209B.

Samples will be kept at 4° C until sample analysis and
validation of results.

Holding time is 7 days from date of sample collection.

8. Special technical instructions (if outside protocol
requirements, specify compound names, CAS numbers, detection
limits, etc.):

Use standard aliquots of 100 ml; however, do not use
aliquots yielding more than 200 mg residue. If residue is
greater than 200 mg, repeat the analysis using a smaller
aliquot.

If the pH value is less than 4.0, raise the pH of the
aliquot, with NaOH titrant, to between a pH of 4 and 8, and
subtract the weight of sodium added from the weight of the
residue.

Residue will be weighted to constant weight pursuant to
Section 7.6 of Method 160.1 (weight loss is less than 0.5 mg
or less than 4% weight loss from previous loss). Constant
weights will also be obtainable on a single weight basis if
‘the sample is dried for a minimum of 12 hours. The final
weight is to be used for calculations.



9. Analytical results required (if known, specify format for
data sheets, QA/QC reports, Chain-of Custody documentation,
etc.). If not completed, format of results will be left to
program discretion.

Bench records of tare weights, final weights, additional
wveights to determine constant weights, volumes filtered,
blanks, and duplicate samples will be provided with copies
of work sheets used to calculate results. Dates and times
of when the following tasks are preformed will be recorded
as part of the bench record:
* determination of tare weights,
* sample filtration,
* _determination of constant weights.
* determination of residue weights.
Expedited (priority 1) validation is required upon completion of
the 2-week turnaround time.

10. Other (use additional sheets or attach supplementary
information, ag needed):

11. Name of sampling/shipping contact: David Shekoski
Phone: (414) 272-2426

I. DATA REQUIREMENTS _

Parameter | Detection Limit | Precision Desired

TDS 20 mg/1 Difference in duplicate sample
aliquots shall not exceed 2 mg
for residues. Duplicate
differences shall not exceed 10%
for sample values greater than
200 mg/1l




II. QUALITY CONTROL REQUIREMENTS

Audits Required Frequency of Limits*
Audits (% or conc)
2. Lab Duplicate At least 1 per + (10% or 2 mg
group of 10 or residue
fewer samples
3. Lab Blanks (100 ml of | At least 1 per - 20 mg/l to
filtered reagent group of 10 or + 20 mg/1l
water) fewer samples :

* See Section III

III. Action required if Limits are Exceeded:

Take corrective action and retest samples. Contact the Jan
Pels at (312) 353-2720 for problems that might result in the
delay of reporting sample results.



U.S. Environmental Protection Agency SAS Number
CLP Sample Management Office { ]
P.O. Box 818, Alexandria, Virginia 22313

PHONE: (703) 557-2490

SPECIAL ANALYTICAL SERVICES
Regional Request

{x] Regional Transaittal [ }JTelephone Request

A. EPA Region and Site Name: Region V, Carter Lee Lumber
B. Regional Representative: Jan Pels

C. Telephone Number: (312) 353-2720

D. Date of Request:

Please provide below a description of your request for Special
Analytical Services under the Contract Laboratory Program. In
order to most efficiently obtain laboratory capability for your
request, please address the following considerations, if
applicable. Incomplete or erroneous information may result in
delay in the processing of your request. Please continue
response on additional sheets, or attach supplementary
information as needed.

1. General description of analytical service requested:
Analysis of soils by Catxon-Exchangg capacity -- Method 9081

of EPA Test Methods for Evaluating Solid Waste (SW-846),
September 1986.

2. Definition and number of work units involved (specify
whether whole samples or fractions; whether organics or
inorganics; whether aqueous or Soil and sediments; and
wvhether low, medium, or high concentrations):

Seven lov level soil samples will be collected in Phase I.

3. Purpose of analysis (specify whether Superfund (Remedial or
Enforcement), RCRA, NPDES, ETC.):

Superfund enforcement



4. Estimated date(s) of collection: .

5. Estimated date(s) and method of shipment:

Method of shipment will be daily shipments by overnight
carrier.

6. Approximate number of days results required after lab
receipt of samples:

Laboratory should report results within 14 days of receipt
of samples.

7. Analytical protocol required (attach copy if other than a
protocol currently used in this program):

Cation-Exchange Capacity of Soils (Sodium Acetate),
SW846 Method 9081.

8. Special technical instructions (if outside protocol
requirements, specify compound names, CAS numbers, detection
limits, etc.): The pH of the 1N Sodium Acetate (NaOAc)
solution should be 8.2+0.05. If required, add a few drops
of NaOAc or NaOH to bring the reaction of the solution to
within the proper pH range.

9. Analytical results required (if known, specify format for
data sheets, QA/QC reports, Chain-of Custody documentation,
etc.). If not completed, format of results will be left to
program discretion. _

Raw data, calculations, data sheets, duplicate results,
chain of custody forms, SAS packing lists, and SAS request
forms.

The analytical results should be reported on a dry weight
basis.

Expedited (priority 1) validation is required upon
completion of the 2-week turnaround time.

10. Other (use additional sheets or attach supplementary
information, as needed):




11. Name of sampling/shipping contact:

David Shekoski Phone: (414) 272-2426

I. DATA REQUIREMENTS

Parameter Detection Limit Precision Desired
(+#/- % or conc.)

Cation Exchange 1 meq/g9r Difference in

Capacity duplicate results

should not exceed
+ 25% for concen-
trations > 20 meq/gr

or S meq/gr for
concentrations < 20

meq/gr.

II. QUALITY CONTROL REQUIREMENTS
Audits Required Prequency of Audits Limitse

(+% or conc.)
Laboratory Minimum of one per None Specified
Blank batch of 10 samples
Laboratory Minimum of one per See precision as
Duplicate batch of 10 samples defined in data

requirements.

III. ACTION REQUIRED IF LIMITS ARE EXCEEDED:

Please retura this request to the Sample Management Office as
soon as possible to expedite processing of your request for
special analytical services. 8hould you have any questions or
need any assistance, please call the Sample Management Office.



U.S. Environmental Protection Agency SAS Number
CLP Sample Management Office [ )
P.O. Box 818, Alexandria, Virginia 22313

PHONE: (703) 557-249%90

SPECIAL ANALYTICAL SERVICES
Regional Request

(X] Regional Transmittal [ JTelephone Request

A. EPA Region and Site Name: Region V/CH2M HILL - Carter-Lee
B. Regional Representative: Jan Pels

C. Telephone Number: (312) 353-2720

D. Date of Request:

Please provide below a description of your request for Special
Analytical Services under the Contract Laboratory Program. In
order to most efficiently obtain laboratory capability for your
request, please address the following considerations, if
applicable. Incomplete or erroneous information may result in
delay in the processing of your request. Please continue '
response on additional sheets, or attach supplementary
information as needed.

1. General description of analytical service requested:
The following parameters require analysis by the
conventional SOWs (SOW/OLMOl1.1 for organics and SOW/ILM01.0
for inorganics), but with the results provided within two
weeks of sample receipt.

Low level TCL volatile organic analysis
TCL semivolatile organic analysis

TCL Pesticides/PCBs

TAL Metals analysis

2. Definition and number of work units involved (specify whether
whole samples or fractions; whether organics or inorganics;
whether aqueous or Soil and sediments; and whether low, mediunm,
or high concentrations):

. Phase I
38 soils for VOA, SVOA, Pesticides/PCBs, and Metals analyses
11 waters for VOA, SVOA, Pesticides/PCBs, and Metals
analyses
5 waters (trip blanks) for VOA only

1



EDAEQTII L
41 soils for VOA, SVOA, Pesticides/PCBs, and Metals analyses

32 wvaters for VOA, SVOA, Pesticides/PCBs, and Metals
analyses
10 waters (trip blanks) for VOA only

3. Purpose of analysis (specify whether Superfund (Remedial or
Enforcement), RCRA, NPDES, ETC.):

Superfund Enforcement
4. Estimated date(s) of collection:

5. Estimated date(s) and method of shipment:

Method of shipment will be daily shipments by overnight carrier.

6. Approximate number of days results required after lab receipt
of samples:

The laboratory will be required to provide results within 14 days
of receipt of the samples.

7. Analytical protocol required (attach copy if other than a
protocol currently used in this program):

The SOW/OLMO1.1 for organics and SOW/ILM01.0 for inorganics are
to be followed for these analyses.

8. Special technical instructions (if outside protocol
requirements, specify compound names, CAS numbers, detection
limits, etc.):

None

9. Analytical results required (if known, specify format for
data sheets, QA/QC reports, Chain-of Custody documentation,
etc.). If not completed, format of results will be left to
program discretion.

As specified in the Statement of Works.

Expedited (priority 1) validation is required upon completion of
the 2-week turnaround time.



10. Other (use additional sheets or attach supplementary
information, as needed):

11. Name of sampling/shipping contact:

David Shekoski Phone: (414) 272-2426

I. DATA REQUIREMENTS
Parameter Detection Limit Precision Desired
(+/- % or conc.)
As required by appropriate Statement of Works.

II. QUALITY CONTROL REQUIREMENTS

Audits Required Frequency of Audits Limits*
{+/- % or conc.)

As required by the appropriate Statement of Works.

III. Action Required if Limits are Exceeded:

Contact Jan Pels/QAS at (312) 353-2720.

Please return this request to the Sample Management Office as
soon as possible to expedite processing of your request for
special analytical services. Should you have any questions or
need any assistance, please call the Sample Management Office.



U.8. Bnvironmental Protection Agency SA8 Number
CLP Sample Management Office [ ]
P.0. Box 818, Alexandria, virginia 22313

PHONEB: (703) 5357-2490

SPECIAL ANALYTICAL SERVICES
Regional Request

(X] Regional Transamittal [ ]Telephone Request

A. EPA Region and Client: Region V/CH2M HILL
B. Regional Representative: Jan Pels

C. Telephone Number: (312) 353-2720

D. Date of Request:

E. 8ite Mame: Carter Lee Lumber

Please provide below a description of your request for Special
Analytical Services under the Contract Laboratory Program. In
order to most efficiently obtain laboratory capability for your
request, please address the following considerations, if
applicable. Incomplete or erronecus information may result in
delay im the processing of your request. Please continue
response on additional sheets, or attach supplementary
information as needed.

1. General description of analytical service requested:
Analysis of soil samples by Total Porosity -- Methods of

Soil Analysis, Section 18-2, 1986.

2. Definition and number of work units involved (specify whether
wvhole samples or fractions; whether organics or inorganics;
whether agueocus or 80il and sediments; medium, or high
concentrations):

Ten low level soil samples will be collected in Phase II.

3. Purpose of analysis (specify whether Superfund (Remedial or
Bnforcement), RCRA, MNPDES, ETC.):

Superfund enforcement



10.

11.

Estimated date(s) of collection: .

Estimated date(s) and method of shipment:

Method of shipment will be daily shipments by overnight
carrier. -

Approximate number of days results required after lab receipt
of samples: _

Laboratory should report results within 14 days of receipt
of samples.

Analytical protocol required (attach 6opy if other than a
protocol currently used in this program):

Total Porosity, Methods of Soil Analysis, Section 18-2,
1986. (Attachment 1)

Special technical instructions (if outside protocol
requirements, specify compound names, CAS numbers, detection
limits, etc.):

The soils must be oven dried.

Analytical results required (if known, specify format for
data sheets, QA/QC reports, Chain-of Custody documentation,
etc.). If not completed, format of results will be left to
program discretion.

Raw data, calculations, data sheets, duplicate results,
chain of custody forms, SAS packing lists, and SAS request
forms.

Expedited (priority 1) validation is required upon
completion of the 2-week turnaround time.

Other (use ldditional sheets or attach supplementary
information, as needed):

Name of sampling/shipping contact: David Shekoski
Phone: (414) 272-2426



I. DATA REQUIREMENTS
Parameter Detection Limit Precision Desired
(#/- % or conc.)

Porosity 1 Mg/m? + 20%

II. QUALITY CONTROL REQUIREMENTS

Audits Required Frequency of Audits Limitse
(+#/- % or comc.)

Laboratory Minimum of one per + 20%

Duplicate batch of ten samples

Laboratory Minimum of one per 75 - 125%

Control Sample batch of ten samples

III. ACTION REQUIRED IP LIMITS ARE EXCEEDED:

{312) 353-2720.

Please return this request to the Sample Management Office as
soon as possible to expedite processing of your request for
special anmalytical services. 8hould you have any questions or
need any assistance, please call the Sample Management Office.



U.S. Environmental Protection Agency SAS Number
CLP Sample Management Office ( ]
P.0O. Box 818, Alexandria, Virginia 22313

PHONE: (703) 557-2490

SPECIAL ANALYTICAL SERVICES
Regional Request

(X] Regional Transmittal [ ]JTelephone Request

A. EPA Region and Site Name: Region V, Carter Lee Lumber
B. Regional Representative: Jan Pels

C. Telephone.Number: (312) 353-2720

D. Date of Request:

Please provide below a description of your request for Special
Analytical Services under the Contract Laboratory Program. In
order to most efficiently obtain laboratory capability for your
request, please address the following considerations, if
applicable. Incomplete or erroneous information may result in
delay in the processing of your request. Please continue
response on additional sheets, or attach supplementary
information as needed.

1. General description of analytical service requested:
Analysis for hardness in monitoring well samples. Results

will be reported in mg/L as CacCoOjy.

2. Definition and number of work units involved (specify whether
whole samples or fractions; whether organics or inorganics;
whether aqueous or Soil and sediments; and whether low,
medium, or high concentrations):

During Phase II twenty nine aqueous samples will be
collected containing low concentrations of hardness.

3. Purpose of analysis (specify whether Superfund (Remedial or
Enforcement), RCRA, NPDES, ETC.):

Superfund - Enforcement

4. Estimated date(s) of collection: .

1



Estimated date(s) and method of shipment:

Method of shipment will be daily shipment by overnight
carrier.

Approximate number of days results required after lab
receipt of samples:

Laboratory should report results within 14 days of receipt

Analytical protocol required (attach copy if other than a
protocol currently used in this program):

EPA method 130.1, Hardness, Total as CaCoy. This is an EDTA
colorimetric procedure.

Special technical instructions (if outside protocol
requirements, specify compound names, CAS numbers, detection
limits, etc.):

Samples should be preserved with HNO; to a pH of <2 and
stored at 4¢°C until the time of analysis. Pretreatment of
the samples includes neutralizing 50.0 ml of the sample with
1IN ammonium hydroxide (note volume of NH40OH used). Any
remaining sample should be stored in the same manner until
the validation and the acceptance of the sample result.

Sample holding time is 14 days from date of collection.
Use inhibitors as necessary.

In order to avoid large titration volumes, sample volumes
should be adjusted as to not contain more than 25 mg CacCo;.

Analytical results required (if known, specify format for
data sheets, QA/QC reports, Chain-of Custody documentation,
etc.). If not completed, format of results will be left to
program discretion.

Bench records that clearly and legibly show the order of;
EDTA titrant standardization, lab blanks, samples, lab
control standards, and lab duplicates. 1In order to be able
to reproduce the calculated hardness results, these bench
records should also show sample volumes, titrant volumes,
and the normality of the titrant.

Expedited (priority 1) validation is required upon
completion of the 2-week turnaround time.

2



10. Other (use additional sheets or attach supplementary
information, as needed):

11. Name of sampling/shipping contact: David Shekoski
Phone: (414) 272-2426

I. DATA REQUIREMENTS

| Parameter Detection Precision Desired

Limit (+/- % or conc.)
Hardness 3 mg/l as | Difference in duplicate results
CaCo, should not exceed + 10 % for

concentrations > 10 mg.l or 2 mg/l
for concentrations less than 10

mg/l

II. QUALITY CONTROL REQUIREMENTS

Frequency of Linits*

Audits (% or conc)

Lab Blank At least 1 per |< 2.0 mg/l
group of 10 or
fewer samples

Lab Duplicate At least 1 per |+ (10% or 2.0
group of 10 or |mg.l)
fewer samples

Matrix Spike 1 per group of | 75-125%
20 or fewer
samples

* See Section III

III. Action Required if Limits are Exceeded:

Take corrective action and reanalyze samples - Contact Jan
Pels (312) 353-2720.

Please return this request to the Sample Management Office as
soon as possible to expedite processing of your request for

special analytical services. Should you have any questions or
need any assistance, please call the Sample Management Office.




U.S. Environmental Protection Agency SAS Number
CLP Sample Management Office ( ]
P.O. Box 818, Alexandria, Virginia 22313

PHONE: (703) S557-2490

SPECIAL ANALYTICAL SERVICES
Regional Request

(x) Regional Transmittal ( )Telephone Request

A. EPA Region and Site Name: Region V, Carter Lee Lumber
B. Regional Representative: Jan Pels

C. Telephone Number: (312) 353-2720
D. Date of Request: 9/1/92

Please provide below a description of your request for Special
Analytical Services under the Contract Laboratory Program. In
order to most efficiently obtain laboratory capability for your
request, please address the following considerations, if
applicable. Incomplete or erroneous information may result in
delay in the processing of your request. Please continue
response on additional sheets, or attach supplementary
information as needed.

1. General description of analytical service requested:
Analysis of chloride in monitoring well water samples.

Results are reported in mg/l chloride.

2. Definition and number of work units involved (specify whether
wvhole samples or fractions; whether organics or inorganics;
whether aqueous or Soil and sediments; and whether low,
medium, or high concentrations):

During Phase II, twenty nine aqueous samples will be
collected containing low concentrations of chloride.

3. Purpose of analysis (specify whether Superfund (Remedial or
Enforcement), RCRA, NPDES, ETC.):

Superfund - Enforcement

4. Estimated date(s) of collection: .

5. Estimated date(s) and method of shipment:

1



Method of shipment will be daily shipments by overnight
carrier.

Approximate number of days results required after lab
receipt of samples:

Laboratory should report results within 14 days of receipt
of samples.

Analytical protocol required (attach copy if other than a
protocol currently used in this program):

1. EPA Method 325.1 (Colorimetric, Automated
Ferricyanide, AA-I) 1983 ed., or

2. EPA Method 325.2 (Colorimetric, Automated
Ferricyanide, AA-II) 1983 ed., or

3. SW-846 Method 9252 (Titrimetric, mercuric nitrate)
1986 ed.

Special technical instructions (if outside protocol
requirements, specify compound names, CAS numbers, detection
limits, etc.):"

Samples should be stored at 40C until the time of analysis.
Any remaining sample should be stored in the same manner
until the validation and the acceptance of the sample
result.

Sample holding time is 28 days from date of collection.

Colorimetric Procedures:

1. Use a standard curve between 0 and 200 mg/l or less.

2. The calibration curve should include 5 points or more
(including a zero concentration standard).

3. Samples with absorbance or peak heights greater than
the highest standard must be diluted and reanalyzed.

Titrimetric procedure:

1. Standardize the mercuric nitrate titrant as described
in the method.

2. Avoid diluting the samples, instead titrate with a
weaker, standardized, mercuric nitrate titrant
solution. :

3. Chromate, free sulfite, and free iron are not expected

2



10.

11.

to be in the water samples. Follow the procedures
described in step 7.6.1.

Analytical results required (if known, specify format for
data sheets, QA/QC reports, Chain-of Custody documentation,
etc.). If not completed, format of results will be left to
program discretion.

The test procedure used will be clearly identified. Bench
records tabulating order of calibration standards,
verification and control standards, samples, matrix spikes,
titrant blanks, etc. with resulting peak height, titrant
volumes, concentrations, or absorbance read-outs will be
provided with copies of work sheets used to calculate
results. A photocopy of instrument readouts (i.e., strip
charts, printer tapes, etc.), must be included for all
analysis. All records of analysis and calculation must be
legible and sufficient to recalculate all sample
concentrations and QA audit results.

Expedited (priority 1) validation is required upon
completion of the 2-week turnaround time.

Other (use additional sheets or attach supplementary
information, as needed):

Name of sampling/shipping contact:

David Shekoski Phone: (414) 272-2426



I. DATA REQUIREMENTS

Parameter Detection Precision Desired
Limit (¥ % or conc.)

Chloride 3 - 5 mg/l Difference in duplicate sample
results are to be < 3 mg/l for
concentrations <50 mg.l and are
to be <10% for concentrations
exceeding 50 mg/l. The
significant figures to report
depends on sensitivity of
colorimetric curve or the number
of significant figures in titrant
volume.

II. QUALITY CONTROL REQUIREMENTS

Audits Required Frequency of Audits | Limits#*
( ¥ or conc.)
Matrix Spike** ' 1 per group of 20 85-115% Recovery
or fewer samples
Lab Duplicate 1 per group of 10 + (10% or 5 mg/l)
or fewer samples
Lab Blank 1 per group of 10 < 5 mg/l
or fewer samples
Calibration 1 per group of 10 90-110% Recovery
Verification std. or fewer samples _

* See Section III

** Matrix spike concentrations will be greater than 30% of
the sample concentration, but spiked sample shall not exceed
the working range of the standard curve or titration.

III. Action Required if Limits are Exceeded:

Take corrective action and reanalyze samples - Contact Jan
Pels (312) 353-2720

Please return this request to the Sample Management Office as
soon as possible to expedite processing of your request for

special analytical services. Should you have any questions or
need any assistance, please call the Sample Management Office.
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U.S. Environmental Protection Agency SAS Number
CLP Sample Management Office [ )
P.O. Box 818, Alexandria, Virginia 22313

PHONE: (703) 557-2490

SPECIAL ANALYTICAL SERVICES
Regional Request

(X] Regional Transmittal [ ]Telephone Request

A. EPA Region and Site Name: Region V, Carter Lee Lumber
B. Regional Representative: Jan Pels

C. Telephone Number: (312) 353-2720

D. Date of Request:

Please provide below a description of your request for Special
Analytical Services under the Contract Laboratory Program. In
order to most efficiently obtain laboratory capability for your
request, please address the following considerations, if
applicable. Incomplete or erroneocus information may result in
delay in the processing of your request. Please continue
response on additional sheets, or attach supplementary
information as needed.

1. General description of analytical service requested:

Analysis of soils by Toxicity Characteristic Leaching
Procedure (TCLP) -- Method 1311 of Federal Register June 29,
1990 for thc_g%ggs_gggg;g;gd_!ggglg. TCLP sample extracts
must be prepared within 28 days of the date of sample
collection for Hg and 180 days for all other metals. Use a

minimum sample aliquot of TCLP extract to determine
compliance with TCLP regulatory levels.

2. Definition and number of work units involved (specify whether
whole samples or fractions; whether organics or inorganics;
wvhether aqueous or Soil and sediments; and wvhether low,
medium, or high concentrations):

Ten low concentration soil samples will be collected during
the Phase II sampling event.

3. Purpose of analysis (specify whether Superfund (Remedial or
Enforcement), RCRA, NPDES, ETC.):

1



9.

Superfund enforcement.

Estimated date(s) of collection: .

Estimated date(s) and method of shipment:

Method of shipment will be daily shipment by overnight
carrier.

Approximate number of days results required after lab receipt
of samples:

Samples must be extracted within 28 days of collection for
Hg and within 180 days for all other metals; TCLP extracts
must be analyzed within 28 days of extraction for Hg. Data
package due 14 days of receipt of samples.

Analytical protocol required (attach copy if other than a
protocol currently used in this program):

Method 1311 of Federal Register - June 29, 1990 for
extraction. CLP SOW 7/88 or ILMO1l for analysis of extracts
with modifications of Attachment I and Table 1.

Special technical instructions (if outside protocol
requirements, specify compound names, CAS numbers, detection
limits, etc.):

See Attachment I and Table 1. Soils will be collected in 1-
liter wide-mouth glass jars for metals. Samplers are
instructed to add only soil. It interstitial water is
present on arrival the laboratory, please remix water with
soil prior to initiation of Method 1311. Standardize the
acetic acid solutions (Section 5.7.2), and the 1N HC1l
(Section 5.3) by titrating with standard 0.1N NaOH before
use. Must be within + 5% of required value.

Analysis of diluted TCLP extract will be done using SOW 7/88
or ILMOl and QC requirements of Attachment II. CASE
NARRATIVE MUST DISCUSS ANY SAMPLE PROBLEMS.

Analytical results required (if known, specify format for
data sheets, QA/QC reports, Chain-of Custody documentation,
etc.). If not completed, format of results will be left to
program discretion.

Attachment I and Method 1311 provide information for
extraction. Use SOW 7/88 or ILMOl1 for providing Table 1
constituents. Separate Form I’s are to be provided for

2



10.

11.

Table 1 constituents and for Table 1 constituents corrected
will also include extraction information of Items “a"
through "e"™ and Itea "g" of Attachment I.

Expedited (priority 1) validation is required upon
completion of the 2-week turnaround time.

Other (use additional sheets or attach supplementary
information, as needed):

Data rejection and non payment will be recommended if the
laboratory does not follow the methods referenced in this
SAS. Lab must submit all original field documentation
(COCs, tags, SAS PLs, etc.) and originals for data to the
Region in the time frame referenced in Section 6 of this SAS
(analogous to a RAS-CSF).

Name of sampling/shipping contact: David Shekoski

Phone: (414) 272-2426

DATA REQUIREMENTS

Desired Duplicate

Raraneter Detection Limit = Precision
(4% or Conc.)

See Table 1 See Table 1 Use + 25%

All ICP measure- difference (advisory

ments of SOW 7/88 for TALS)

or ILMOl are to
be included but
remaining TALs need
not be reported.



II.

QUALITY CONTROL REQUIREMENTS

Limits*

(% or conc)

CLP ctj

Preparation Blank

for Extract Fluid #1
(see 7.1.4.4 of Method
1311)

Prep. Blk. for Extract
Fluid #2, if necessary

Analysis of TLCP Extracts

Preparation blank for
TCLP Extract
Determinations

MS/MSD
(See Table 1)

All other QC audits per
SOW 7/88 or ILMO1

Each set of
solid samples

Same

Per
appropriate
SOW and set-up
with each TCLP
extract batch

See Table 1
(required for
inorganics)

1 for each set
of 8 sample
extracts.

Per SOW 7/88
or ILMO1l

<5% of Regqulatory
levels of Table
1. Discuss in
case narrative if
larger than CRDLs
of SOW.

Same

CRDL of
appropriate

SOW for Table 1
constituents.

Advisory - used
to correct TCLP
values recovery.
See Note 1 of
Table 1. RPD

< 20% (MS/MSD)

Per SOW 7/88 or
per ILMO1

III. Action Required if Limits are Exceeded:

Take corrective action and reanalyze samples - Contact Jan
Pels (312) 353-2720. Reanalysis of TCLP extracts may be
necessary per requirements of Note 1 to Table 1.

Please return this request to the Sample Management Office (SMO)
as soon as possible to expedite processing of your request for
special analytical services. Should you have any questions or
need any assistance, please call the SMO.



ATTACHMENT I

TCLP Extraction will be done by Federal Register of June 29, 1990
(attached) including bottle extraction for metals. Samples will
be wet soils or sediments; therefore, the filtration procedure
(Section 7.1.1.7 of attached procedure) may produce interstitial
water. Also any wvater collecting on top of sediment or soil is
not to be discarded, but mixed with sample prior to filtration or
t s80lid determination (Section 7.1.1). TCLP Extracts pay be a
combination of liquid filtrate and solid TCLP extracts (see
Sections 7.2.13.2 and 7.3.14) but will depend on the physical
nature of the soils collected. Particle size reduction is not
expected to be necessary for these soils. Sample preparation
logs will be needed to record all required information of Method
1311 including (but not limited to):

a. Weight(s) of extracted samples (100g minimum aliquot size is
required for 100% solids content) and volume of any filtrate
(Sections 7.2.2 and 7.2.5).

b. Preliminary evaluations of percent solids.

c. pH data for selection of Extraction Fluid #1 or
(Section 7.1.4.2).

d. Dates of each preparation step, with associated weights and
measured volumes.

e. pPH value of final TCLP extract (Section 7.2.14)

f. Holding times (Section 7.4) are to be met and are to be
counted from the date of collection.

g. Record HCl normality (Section 5.3) and acetic acid normality
(Section 5.7.2) (SAS par. 8) and measured pH of Extraction
fluids(Section 5.7.1 and 5.7.2). Record dates of each of
required measurements.

h. Standardization of Hydrochloric acid and acetic acid for
Extraction Fluid #1 and Extraction Fluid #2.

1. The 1 N HCl can be and will be standardized to 1.0 N
HC1l + 5%.

2. The pH of Extraction Fluid #1 will be 4.93 + 0.05. No
Standardization of acetic acid can be done - See
Section 5.7.1 of Method in Federal Register 6-29-90.

3. The pH of Extraction Fluid #2 will be 2.88 + 0.05.
Standardization of acetic acid is not mandatory but
will be done for informational purposes (Optional) and
vill be compared to theoretical value of 5.7 ml.
glacial acetic acid diluted to 1 liter. Titration of
acetic acid normality can not be used for contract
compliance purposes if correct pH value is obtained
(2.88).

i. TCLP combined extract aliquots will be acidified for
subsequent metals analysis (Section 7.2.14).

ITEMS "a®™ - "e" AND ITEM "g" MUST BE A PART OF FORM I REPORT.
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Analysis of TCLP extracts will be done to determine compliance
with Regulatory Levels using minimum sample aliquot volumes
necessary for this purpose.

DETERMINATION SAMPLE ALIQUOT FINAL VOLUME TAKEN FOR
(m1) (mls) SOW ANALYSIS AFTER
DILUTION OF SAMPLE
ALIQUOT
Metals (ICP) 10 100
Metals (GFAA) 10 100
Hg (CVAA) 5 100

Sample aliquot sizes are to be minimized, as above, to alleviate
interferences from acetic acid/acetate buffer, to provide CRQLs
that are 10-20% of Regulatory Levels, and to expand the working
concentration range of the test procedures.

All constituents of Table 1 are required to be determined and
reported for TCLP extracts. Remaining TALs of 7/88 or ILMO1l are
not required , except that all ICP emission spectroscopy
measurements required by SOW 7/88 or ILMOl1 are to be made and
included in raw data. A matrix spike (MS)/matrix spike duplicate
(MSD) for all constituents in Table 1 will be prepared and
determined using one of the TCLP soil extracts. The same extract
need not be used for all analyses (ICP, GFAA, or CVA).

MS/MSD results are advisory and used for calculation purposes.



TABLE 1
TCLP COMSTITUENTS TO BE DETERNMINED BY METHOD 1311,
TCLP REGULATORY LEVELS, SAMPLE ALIQUOT VOLUMES TO BE USED,
AND MS/MSD LEVELS AND CRQLS TO BE USED
PIMAL DILUTED SAMPLE ALIQUOTS8 (100 ml)+*

CONTAMINANT REGULATORY SAMPLE MS/MSD CRQL

METALS LEVEL ALIQUOT LEVEL IN FINAL

(SOW 7/88 (ug/L) VOLUME IN FINAL ALIQUOT

or ILMO1) ml ALIQUOT DILUTION
(ug/L) (ug/L)

As (GFAA) 5,000 10 500 50

Ba (ICP) 100,000 10 10,000 1,000

cd (ICP) 1,000 10 100 10

Cr (ICP) 5,000 10 500 50

Pb (ICP 5,000 10 500 50

or GFAA)

Hg (CVAA) 200 5 10 0.5

Se (GFAA) 1,000 10 100 10

Ag (ICP) 5,000 10 500 50

*NOTE: TCLP Extraction of June 29, 1990 requires correction of
constituent values for matrix spike recoveries. See Section 8.2
of Method 1311 of Federal Register June 29, 1990.

The average MS/MSD recovery developed for 1 of the soil extracts
will be applied to all of the soil extracts. It is not expected
that the samples will provide TCLP values that will exceed
Regulatory Levels; however, there is a finite chance that this
will occur.

If any on TCLP analyte in an extract exceeds Regulatory Levels,
the extracts reanalysis is unnecessary using a Regulatory Matrix
Spike concentration (see Section 8.2 of Method 1311).

If the concentration of the analyte after correction for the
matrix spike recovery is > 10% of but less than the regulatory
level, the TCLP extract must be reextracted using a smaller
aliquot and spiked at the regulatory level such that the native
analyte is at approximately the requlatory level.

If sample concentrations exceed the calibration range, sample
must be diluted to fall within the calibration range.

7



U.8. Environmental Protection Agency 8AS8 Number
CLP Sample Management Office g ]
P.O. Box 818, Alexandria, Virginia 22313

PHONE: (703) 557-2490

SPECIAL ANALYTICAL SERVICES
Regional Request

(X] Regional Transmittal { ]Telephone Request

A. EPA Region and Client: Region V/CH2M HILL
B. Regional Representative: Jan Pels

C. Telephone Number: (312) 353-2720

D. Date of Request:

E. S8ite Name: Carter Lee Lumber

Please provide below a description of your request for Special
Analytical Services under the Contract Laboratory Program. 1In
order to most efficiently obtain laboratory capability for your
request, please address the following considerations, if
applicable. Incomplete or erroneous information may result in
delay in the processing of your request. Please continue
response on additional sheets, or attach supplementary
information as needed.

1. General description of analytical service requested:

Analysis of 10 soil samples for grain size, Atterberg
limits, soil moisture, and unit weight (bulk density) by the
methods listed in Section 7.

2. Definition and number of work units involved (specify whether
whole samples or fractions; whether organics or inorganics;
wvhether agqueous or 80il and sediments; medium, or high
concentrations):

During Phase II, 10 low concentration soil samples will be
collected for the parameters listed in Section 1.

3. Purposo of analysis (specify whether Superfund (Remedial or
Enforcement), RCRA, NPDES, ETC.):

Superfund - Enforcement




4. Estimated date(s) of collection:

S. Estimated date(s) and method of shipment:
Daily by overnight carrier

6. Approximate number of days results required after lad receipt
of samples:

Laboratory should report results within 14 days of receipt
of samples.

7. Analytical protocol required (attach copy if other than a
protocol currently used in this program):

Grain Size- Analysis by ASTM D 422-63, (Attachment 5) with
required "Dry Preparation of Soils ...", ASTM D 421
(Attachment 4), and Sieve Accuracy Testing, Chapter 3
from "Procedures in Sediment Petrology" (Attachment 3).

Atterberg Limits- ASTM D 4318-84 (Attachment 6). The
laboratory will select the preparation procedure (A,B,C, or
D) based on the characteristics of the submitted soils

samples.
Soil Moisture- ASTM D 2216-80 (Attachment 7)

Unit Weight (bulk density)- The core method from Section 13-
2, Methods for Soil Analysis. Chapter 13 is attached.
(Attachment 8)

8. 8Special technical instructions (if outside protocol
requirements, specify compound names, CAS numbers, detection
) § ts, etc.):

Grain Size-See Attachment 2

9. Analytical results required (if known, specify format for
data sheets, QA/QC reports, Chain-of Custody documentation,
etc.). If not completed, format of results will be left to
program discretion.

Rav data, calculations, data sheets, duplicate results,
chain of custody forms, SAS packing lists, and SAS request
forms.

Grain Size- Narrative description of the process used and
descriptions of problems encountered. Analyst’s logbook
pages, as well as deliverables required in ASTM D 422-63,
Section 1B should also be included.



Atterberg Limits- Laboratory will provide descriptions of
preparation procedure selected and of any problems
encountered.

Expedited (priority 1) validation is required upon
completion of the 2-week turnaround time.

10. Other (use additional sheets or attach supplementary
information, as needed):

Grain Size- See Attachment 2
11. Name of sampling/shipping contact: David Shekoski

Phone: (414) 272-2426
I. DATA REQUIREMENTS
Parameter Detection Limit " Precision Desired

(+/=- % or conc.)

Grain Size- Must meet report requirements and data specifications
as stated in ASTM D 422-63, Section 18, page 93.

All compounds 'None specified +/- 30%
II. QUALITY CONTROL REQUIREMENTS

Audits Required Frequency of Audits Limitse
(+/- % or conc.)
None Specified

III. ACTION hBQUIRBD IF¥ LIMITS ARE EXCEEDED:

e _co ve tion d rea ze samples - contact Jan P

Please return this request to the Sample Management Office as
soon as possible to expedite processing of your request for

special analytical services. 8hould you have any questions or
need any assistance, please call the Sample Management Office.
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ATTACHMENT 7
AMERICAN SOCIETY FOA TESTING ANO MATERIALS
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Laboratory Determination of Water (Moisture) Content of Soil

and Rock*

This standard is issued under the fixed dusignation D 2216; the number immediately following the designation indicates the year of
original adoption or, in the case of revision, the year of last revision. A number in parentheses indicates the year of last reapproval. A
superscript epsilon (¢) indicates an editorial change since the last revision or reapproval.

! Note—The title was corrected editonially in June 1991.

1. Scope .

1.1 This test method covers the laboratory determination
of the water (moisture) content of soil, rock, and similar
materials by mass. For simplicity, the word “matenal”
hereinafter also refers to either soil or rock, whichever is
most applicable.

1.2 The water content of a material is defined by this
standard as the ratio, expressed as a percentage, of the mass
of “pore” or “free™ water in a given mass of material to the
mass of the solid material.

1.3 The term “solid particles” as used in geotechnical
engineering is typically assumed to mean naturally occurring
mineral particles of soil and rock that are not readily soluble
in water. Thersfore, the water content -of materials con-
taining extraneous matter (such as cement, and the like) may
require special treatment or a qualified definition of water
content. In addition, some organic materials may be decom-
posed by oven drying at the standard drying temperature for
this method (110°C). Materials containing gypsum (calcium
sulfate dihydrate or other compounds having significant
amounts of hydrated water) may present a special problem as
this material slowly dehydrates at the standard drying
temperature (110°C) and at very low relative humidities,
forming a compovnd (calcium sulfate hemihydrate) which is
not normally present in natural materials except in some
desert soils. In order to reduce the degree of dehydration of
gypsum i those materials containing gypsum, or to reduce
decomposition in highly organic soils, it may be desirable to
dry these materials at 60°C or in a desiccator at room
temperature. Thus, when a drying temperature is used which
is different from the standard drying temperature as defined
by this test method, the resulting water content may be
different from standard water content determined at the

standard drying temperature,

Noti: 1—Test Method D 2974 provides an alternate procedure for
determining waler content of peat materials.

1.4 Materials containing water with substantial amounts
of soluble solids (such as salt in the case of marinc scdiments)
when tested by this method will give a mass of solids which
includes the previously soluble solids. These materiais re-

' This method is under the jurisdiction of ASTM Committee D+18 vn Soil and
Rock and is the direct responsibility of Subcommittee D18.03 on Texture,
Plasticity and Density Characteristics of Soils.

Current edition approved Nov. 30, 1990. Published January 1991, Originally
published as D 2216 ~ 63 T. Last previous edition D 2216 - 80.

quire special treatment to remove or account for the
presence of precipitated solids in the dry mass of the
specimen, or a qualified definition of water content must be
used.

1.5 This test method requires several hours for proper
drying of the water content specimen. Test Method D 4643
provides for drying of the test specimen in a microwave oven
which is a shorter process.

1.6 This standard requires the drying of material in an
oven at high temperatures. If the material being dried is
contaminated with certain chemicals, health and safety
hazards can exist. Therefore, this standard should not be
used in determining the water content of contaminated soils
unless adequate health and safety precautions are taken.

1.7 This standard does not purport to address all of the
safety problems associated with its use. It is the responsibility
of the user of this standard to establish appropriate safety and
health practices and determine the applicability of regulatory
limitations prior to use.

2. Referenced Documents

2.1 ASTM Standards:

D 653 Terminology Relating to Soil, Rock and Contained
Fluids?

D 2974 Test Methods for Moisture, Ash, and Organic
Matter of Peat and Other Organic Soils? -

D 4220 Practice for Preserving and Transporting Soil
Samples? : E

D 4318 Test Method for Liquid Limit, Plastic Limit, and
Plasticity Index of Soils®

D4643 Test Method for Determination of Water
(Moisture) Content of Soil by the Microwave Oven
Method?

D 4753 Specification for Evaluating, Selecting, and Speci-
fying Balances and Scales for Use in Soil and Rock
Testing?

E 145 Specification for Gravity—Convection and
Forced—Ventilation Ovens®

3. Terminology

3.1 Refer to Terminology D 653 for standard definitions
of terms.
3.2 Description of Term Specific to This Standard:

2 Annual Bovk of ASTM Standards, Vol 04.08.
> Annual Bowk of ASTM Standards, Vol 14.02,
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3.2.1 water content (of a2 matenial)}—-the ratio of the mass
ol water contained in the pore speces of soil or rock material,
to the solid mass of particles in that matenal, expressed as a
perceniage.

4. Semmary of Method

4.1 A test specimen is dried in an Oven 10 a constant mass.
The loss of mass due 10 drying is considered to be water. The
water content is cakculated using the mass of water and the
mass of the dry specimen.

5. Siguificance sad Use

5.1 For many matenals, the water content is one of the
most significant index properties used in establishing a
correlation between soil behavior and its properties.

5.2 The water content of 2 material is used in expressing
the phase relationships of air, water, and solids in a given
volume of material.

5.3 In fine-grained (cobesive) soils, the consistency of a
given soil type depends on its water content. The water
coatent of a soil, along with its liquid and plastic limits as
determined by Test Method D 4318, is used to express its
relative coasistency or liquidity index.

ﬁuuouEllSmdcapnhleofmmmn;aumfomwmpa-
sture of 110 £ 5°C throughout the drying chamber.

6.2 Balances—All balances must meet the requirements
of Specification D 4753 and this Section. A Class GPI
balance of 0.01g readability is required for specimens having
a mass of up w 200 g (exciuding mass of i con-
tainer) and a Class GP2 belance of 0.1g resdability is
required for specimens having a mass over 200 g

6.3 Specimen Comtainers—Suitable containers made of
material resistant 10 corrosion and change in mass upon
repested heating, cooling, exposure to materials of varying
pH, and dleaning. Containers with close-fitting lids shall be
used for testing specimens having a mass of less than about
200 g while for specimens having a mass greater than about
200 g, containers without lids may be used. One container is
needed for each water content determination.

Note 2—The pwrpose of close-fitting Bds s 0 prevemt los of
moistwre from specimens before imitial mass dewermiastion and 0
prevest absorptioa of moisture from the stmosphere following drying
sad defore insl man descrminstion.

6.4 Desiccator—A desiceator cabinet or large desiccator
Jar of suitable size containing silica gel or anhydrous calcium
phosphate. It is preferable to use a desiccant which changes
color 10 indicate it needs reconstitution. See Section 10.5.

Note )—Aahydrous caiciem sulfate is s0id under the trade name
Orier

6.5 Container Handling Apparalus, gioves, tongs, Or suit-
able holder for moving and handiing hot containers afier

drying.
6.6 Miscellaneous, knives, spatulas, scoops, quartering
cloth, sample splitters, etc, as required.

7. Samples

7.1 Sampies shall be preserved and transported in accord-
ance with Practice 4220 Groups B, C, or D soils. Keep the
samples that are stored prior 10 testing in noncorrodible
airtight containers at a temperature between approximately 3
and 30°C and in an area that prevents direct contact with
sunlight. Disturbed samples in jars or other containers shall
be stored in such a way as to prevent or minimize moisture
condensation on the insides of the containers.

7.2 The water content determination should be done as
soon as practicable after sampling, especially if potentially
corrodible containers (such as thin-walled steel tubes, paint
cans, etc.) or plastic sample bags are used.

8. Test Specimea

8.1 For water contents being determined in conjunction
with another ASTM method, the specimen mass require-
ment stated in that method shall be used if one is provided. If
no minimum specimen mass is provided in that method
then the values given before shall apply.

8.2 The minimum mass of moist material selected to be
representative of the total sample, if the total sample is not
tested by this method, shall be in accordance with the
following:

Mazimem imen for weter imen for weter
spe (100 % Scandard Sivve content reporied  COment reporied
paming) Sipe wols ol%
2mmoris Ne. 10 203 20
41 am No. 4 100g 20¢
9.5 mm Yoin. 5003 0g
190 mm Yol 25kg 250g
IS mm 1Via 108 1kg
75.0 mm 3 0kg Sikg

Nore—"To be representative a0t less thea 20 g shall be used.

8.2.1 If the total sample #s used it does not have to meet

the minimum mass requirements provided in the table
above. The report shall indicate that the entire sample was
used.

8.3 Using a test specimen smaller than the minimum
indicated in 8.2 requires discretion, though it may be
adequate for the purposes of the test. Any specimen used 10¢
meeting these requirements shall be noted in the report of
results.

8.4 When working with 2 small (less than 200g) specimen
containing a relatively large gravel particle, it is appropriate
not to inciude this particle in the test specimen. However,
any discarded material shall be described and noted in the
report of the results.

9. Test Specimen Selection

9.1 When the test specimen is a portion of a larger
amount of material, the specimen must be selected to be
representative of the water condition of the entire amount of
material. The manner in which the test specimen is selected
depends on the purpose and application of the test, type of
material being tested, the water condition, and the type of
sample (from another test, bag, block, and the likes.) )

9.2 For disturbed sampies such as trimmings, bag sam-
ples, and the like, obtain the test specimen by one of the
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following methods (listed in order of preference):

9.2.1 If the material is such that it can be manipulated
and handled without significant moisture loss, the material
should -be mixed and then reduced to the required size by
quartering or splitting.

9.2.2 If the material is such that it cannot be thoroughly
mixed and/or split, form a stockpile of the material, mixing
as much as possible. Take at least five portions of material at
random locations using a sampling tube, shovel, scoop,
trowel, or similar device appropriate to the maximum
particle size present in the material. Combine all the portions
for the test specimen.

9.2.3 If the material or conditions are such that a stockpile
cannot be formed, take as many portions of the material as
possible at random locations that will best represent the
moisture condition. Combine all the portions for the test
specimen.

9.3 Intact samples such as block, tube, split barrel, and the
Uike, obtain the test specimen by one of the following
methods depending on the purpose and potential use of the
sample.

9.3.1 Carefully trim at least 3 mm of material from the
Juter surface of the sample to see if material is layered and to
remove material that is drier or wetter than the main portion
of the sample. Then carefully trim at least § mm, or a
:hickness equal to the maximum particle size present, from
the entire exposed surface or from the interval being testcd.

9.3.2 Slice the sample in half. If material is layered see
Section 9.3.3. Then carefully trim at least 5 mm, or a
‘hickness equal to the maximum particle size present, from
the exposed surface of one half, or from the interval being
tested. Avoid any material on the edges that may be wetter or
irier than the main portion of the sample.

NoOTE 4—Migration of moisture in some cohesionless soils may
require that the full section be sampled.

9.3.3 If a layered material (or more than one material type

encountered), select an average specimen, or individual

imens, or both. Specimens must be properly identified as

to location, or what they represent, and appropriate remarks
:ntered on data sheets.

10. Procedure

10.1 Determine and record the mass of the clean and dry
specimen container (and its lid, if used).

10.2 Select representative test specimens in accordance
with Section 9.

10.3 Place the moist test specimen in the container and, if
used, set the lid securely in position. Determine the mass of
the container and moist material using a balance (See 6.2)
selected on the basis of the specimen mass. Record this
value, '

Note 5—To prevent mixing of specimens and yielding of incorrect
results, all containers, and lids if used, should be numbered and the

container numbers shall be recorded on the luboratory data sheets. The
lid numbers should match the container numbers to eliminate confu-

sion.

NoTe 6—To assist in the oven-drying of large test specimens, they
should be placed in containers having u large surfuce arcu (such as puns)
and the material broken up into smaller aggregations.

10.4 Remove the lid (if used) and place the container with
moist material in the drying oven. Dry the material to a

constant mass. Maintain the drying oven at 110 £ 5°C unless
otherwise specified (see 1.3). The time required to obtain
constant mass will vary depending on the type of material,.
size of specimen, oven type and capacity, and other factors.
The influence of these factors generally can be established by
good judgment, and experience with the materials being
tested and the apparatus being used.

NOTE 7—In most cases, drying a test specimen overnight (about 12
to 16 h) is sufficient. In cases where there is doubt concerning the
adequacy of drying, drying should be continued until the change in mass
after two successive periods (greater than | h) of drying is an insignifi-
cant amount (less than about 0.1 %). Specimens of sand may often be
dried to constant mass in a period of about 4 h, when a forced-draft oven
is used.

Note 8—Since some dry materials may absorb moisture from moist
specimens, dried specimens should be removed before placing moist
specimens in the same oven. However, this would not be applicable if
the previously dried specimens will remain in the drying oven for an
additional time period of about 16 h.

10.5 After the material has dried to constant mass remove
the container from the oven (and replace the lid if used).
Allow the material and container to cool to room tempera-
ture or until the container can be handled comfortably with
bare hands and the operation of the balance will not be
affected by convection currents and/or its being heated.

"Determine the mass of the container and oven-dried material

using the same balance as used in 10.3. Record this value.
Tight fitting lids shall be used if it appears that the specimen
is absorbing moisture from the air prior to determination of
its dry mass, :

Nore 9—~Cooling in a desiccator is acceptable in place of tight fitting
lids since it greatly reduces absorption of moisture from the atmosphere
during cooling especially for containers without tight fitting lids.

11. Calculation

11.1 Calculate the water content of the material as fol-
lows:

we (Mo = M) (M, = M)] X 100-= %—' x 100
where:
w = water content, %,
M_,, = mass of container and wet specimen, g,
M, = mass of container and oven dry specimen, g,
M. = mass of container, g,
M, = mass of water (M,, = M. — M.,), g and
M, = mass of solid particles (M, = M, - M), 8.

12. Report

12.1 The report (data sheet) shall include the following:

12.1.1 Identification of the sample (material) being tested,
such as boring number, sample number, test number,
container number etc.

12.1.2 Water content of the specimen to the nearest | %
or 0.1 %, as appropriate based on the minimum sample
used. If this method is used in concert with another method,
the water content of the specimen should be reported to the
value required by the test method for which the water
content is being determined.

12.1.3 Indicate if test specimen had a mass less than the
minimum indicated in 8.2.
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LIQUID LIMIT, PLASTIC LIMIT, AND PLASTICITY INDEX OF

SOILS’

This standard 1s issucd under the lised Josipnation 1) 4318; the number immadiatcly folluwing the dosignation indicates the year of
onginal adoption or. in the case of revision, the year of Last revision. A number in parentheses indicates the year of last re(ppraval.
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1. Scope
1.1 This test mecthod covers the determination
of the liquid limit, plastic limit, and the plasticity
index of soils as dcfincd in Section 3.
1.1.1 Two procedurcs for preparing test spec-
imens and two procedures for performing the
liquid limit arc provided as follows:
A Multipoint tcst using 2 wct preparation
procedure, described in Sections 10.1, 11,
and 12,

B Multipoint tcst using a dry preparation
procedure, described in Sections 102, 11,
and 12

C Onc-point tcst using a wet preparation pro-
ccedure, descnibed in Scctions 13, 14, and
IS.

curved tool is not considered 10 be as accurate as the
fiat tool described in 6.2 since it does not control the
dqnhofﬂnmﬂmlhcﬁqmdﬁnucup.lm,thae
are some data which indicate that typically the hiqud
Emit s slightly increased when the flat tool is used
iastcad of the curved teol.

1.1.2 The plastic limit test procedurc is de-
scribed in Sections 16, 17, and 18. The plastic
limit test is performed on material prepared for
the hquid limit test. In effect, there arc two
procedures for preparing test specimens for the
plastic limit test.

[.1.3 Thc proccdure for calculating tic plas-
ticity index is given in Scction 19,

1.2 The liquid limit and plastic limit of soils
(along with the shrinkage limit) arc often collcc-
tively referred to as the Atterberg limits in rec-
ognition of their formation by Swedish soil sci-
cntist, A. Atterberg. These limits distinguish the
boundarics of the scveral consistency states of
plastic soils.

1.3 As uscd in this test method, soil is any
natural aggregation of mineral or organic mate-
rials, mixturcs of such matenials, or artificial mix-
turcs of aggregates and natural mincral and or-
ganic particles.

1.4 The multipoint liquid limit proccdure is
somcwhat morc time consuming than thc one-
point proccdure when both are performed by
cxperienced operators. However, the onc-point
procedurc requircs the operator to judge when
the test specimen is approximately at its liquid
limit. In cascs where this is not donc rcliably, the
multipoint procedure is as fast as thc onc-point
procedure and provides additional precision due
to the information obtained from additional
trials. It is particularly recommendcd that the
multipoint procedure be used by inexperienced
opcrators.

1.5 The corrclations on which the calculations
of the one-point procedure arc based may not-be
valid for ccrtain soils, such as organic soils or
soils from a marinc cnvironment. The liquid

! This test methou is wnder the jerisdiction of ASTM Com-
mittce D-18 on Soil and Rock and 1s the direct responsibility of
Subcommitice D18.03 oa Testure, Plasticity and Density Char-
acteristics of Sodds.

Coarent odition approved Oct. 26, 1984. Publisked December
Bm.w;gm»w:m;u-u. I.as1 previous edition

4318 - 83,
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limit of these soils should thercfore be deter-
mincd by the multipoint procedure (Procedure
A).

1.6 The liquid and plastic limits of many soils
that have been allowced to dry before testing may
be considerably differcnt from values obtained
on undricd samples. If the liquid and plastic
limits of soils arc uscd to corrclatc or estimate
the cngincering behavior of soils in their natural
moist statc, samplcs should not be permitted to
dry before testing unless data on dricd samples
arc spccifically dcsired.

1.7 Thc composition and concentration of
solublc salts in a soil affect the values of the
liquid and plastic limits as well as thc water
content values of soils (scc Mcthod D 2216).
Spccial consideration should thercfore be given
to soils from a marinc cnvironment or other
sources where high soluble salt conccntrations

may be present. The degree to which the salts
present in these soils arc diluted or concentrated
must be given consideration if meanir 2ful results
arc to be obtained.

1.8 Since the tests described herein are per-
formed only or. that portion of a soil which passes
the 425-um (No. 40) sicve, the rclative contri-
bution of this portion of the soil to the propcrtics
of the samplc as a wholc must t:c considcred
when using thesc tests to evaluate the properties
of a soil.

1.9 The valucs stated in acccptable metric
units arc to be regarded as the standard. The
valucs given 1n parcnthescs are for information
only.

1.10 This standard may involve hazardous
materials, operations, and equipment. This
standard does not purport to address all of the
safety problems assaciated with its use. It is the

responsibility of whoever uses this standard to -

consult and establish appropriate safety and
health practices and determine the applicability
of regulatory limitations prior to use.

2. Applicable Documents

2.1 ASTM Standards:

C 702 Mcthods for Reducing Field Samples of
Aggregate to Testing Size®

D 75 Practice for Sampling Aggregates®

D 420 Recommendced Practice for Investigat-
ing and Samplmg Soil and Rock for Engi-

nccring Purposes*

D 4318 0759510 0034926 4

D653 Terms and Symbols Relating to Soil
and Rock*

D 1241 Specification for Matcrials for Soul-
Aggregate Subbase, Base, and Surface
Courses*

D 2216 Mcthod for Laboratory Determination
of Water (Moisturc) Content of Soil, Rock,
and Soil-Aggregate Mixtures?

D 2240 Test Method for Rubber Property—
Durometer Hardness®

D 2487 Test Mcethod for Classification of Soils
for Engincering Purposcs*

D 2488 Recommended Practice for Descrip-
tion of Soils (Visual-Manual Proccedurce)?

D 3282 Recommended Practice for Classifi-
cation of Soils and Soil-Aggregate Mixturcs
for Highway Construction Purposcs*

E 11 Specification for Wire-Cloth Sieves for
Testing Purposes®

E 319 Mcthods of Testing Single-Arm Bal-
ances®

1,898 Mcthod of Testing Top-Loading, Di-
rect-Reading Laboratory Scales and Bal-
ances®

3. Definitivns

3.1 Atterberg limits—originally, scven “limits
of consistency™ of finc-grained soils were defined
by Albert Atterberg. In current enginecring usage,
the term usually refers oniy to the liquid limit,
plastic limit, and in some references, the shrink-
age limit.

3.2 consistency—the rclative casc with which
a soil can be deformed.

3.3 liquid limit (LI)—the water content, in
pereent, of a soil at the arbitrarily defincd bound-
ary betweern the liquid and plastic states: This
water content is defined as the water content at
which a pat of soil placed in a standard cup and
cut by a groove of standard dimensions will flow
together at the base of the groove for a distance
of 13 mm (% in.) when subjected to 25 shocks
from the cup being dropped 10 mm in a standard
liquid limit apparatus opecrated at a ratc of 2
shocks per sccond.

— e m——

1 Annyal Book of ASTM Standards, Vol 04.02.
’Ann_:ml Bovk of ASTM Standards, Vols 04.02, 04.03, and

04.08. .
‘ Amiual Book of ASTA{ Standards, Vol 04.08.
3 Annual Book of ASTAM Standards, Vo) 09.08.
* Annual Book of ASTM Stundards, Vol 14.02.
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preserved. The device may be operated cither by
a hand crank or by an clectric motor.

6.1.1 Base—Thec basc shall bc hard rubber
having a D Duromcter hardness of 80 to 90, and
a resilience such that an 8-mm (%s-in.) diameter
polished stec] ball, when dropped from a height
of 25 cm (9.84 in.) will have an average rebound
of at lcast 80 % but no morc than 90 %. The tcsts
shall be conducted on the finished basc wath fect
attached.

6.1.2 Feet—The base shall bc supportcd by
rubber fect designed to provide isolation of the
basc from the work surface and having an A
Durometer hardncss no greatcr than 60 as mca-
surced on the finished fect attached to the basc.

6.1.3 Cup—Thc cup shall be brass and havc a
weight, including cup hanger, of 185 10 215 g.

6.1.4 Cam—The cam shall raisc the cup
smoothly and continuously to its maximum
height, over a distance of at least 180° of cam
rotation. The prcferred cam motion is a uni-
formly accelerated lift curve. The design of the
cam and follower combination shall be such that
there is no upward or downward velocity of the
cup when the cam (ollower Icaves the cam.

Note 3—The cam and follower design in Fig. | is
for uniformly acceicrated (parabolic) motion aflcr con-
tact and assurcs that the cup has no velocity at drop
ofl. Other cam dcsigns also provide this feature and
may be used. However, if the cam-follower bt pattemn
13 not known, zero veiocity at drop off caa be assured
by carcfully filing or machining the cam aad follower
so that the cup height remains constant over the last 20
10 45° of cam rotation.

6.1.5 Carriage—Thc cup carriage shall be
constructed in a way that allows convenient but
sccure agyustment of the height of drop of the
cuprto 10 mm (0.394 in.). The cup hanger shall
be attached to the carriage by mcans of a pin
which allows removal of the cup and cup hanger
for cleaning and inspection.

6.1.6 Optional Motor Drive—As an altemna-
tive to the hand crank shown in Fig. |, the device
may be equipped with a2 motor to tumn the cam.
Such a2 motor must turn the cam at 2 0.l
revolutions per scoond, and must be isolated
from the rest of the device by rubber mounts or
in some other way that prevents vibration from
the motor being transmitted to the rest of the
apparatus. It must be equipped with an ON-OFF
switch and 2 mcans of convenicntly positioning
the cam for height of drop adjustments. The
results oblained using a/ /motor-dniven device
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must not differ from thosc obtained using a
manually opcrated device.

6.2 Flat Grooving Tool—A grooving tool hav-
ing dimecnsions shown in Fig. 2. The tool shait
bc madc of plastic or noncorroding mctal. The
dcsign of the tool may vary as long as the cssential
dimcnsions arc maintained. The tool may, but
nced not, tncorporate the gage for adjusting the
height of drop of the liquid limit device.

6.3 Gagce—A mctal gage block for adjusting
the height of drop of the cup, having the dimen-
sions shown in Fig. 3. The dcsign of the tool may
vary provided the gage will rest securcly on the
basc without being susceptible to rocking, and
the cdge which contacts the cup during adjust-
ment is straight, at lcast 10 mm (% in.) widc, and
without bevel or radius.

6.4 Containers—Small corrosion-resistant.
containers with snug-fitting lids for watcr content
specimens. Aluminum or stainless steel cans 2.5
cm (1 in.) high by 5 cm (2 in.) in diamcter are
appropriatc.

6.5 Balance—A balance readable to at least
0.01 g and having an accuracy of 0.03 g within
threc standard deviations within the range of use.
Within any 15-g range, a differcnce between read-
ings shall be accurate within 0.01 g (Notes 4 and
5).

NoTe 4—Sec Mcthods E 898 and E 319 for an cx-
planation of tcrms relating to balance performance.

Note 5—For froquent usc, a top-loading type bal-
ance with automatic load indication, rcadabic 1o 0.01
g and having an index of precision (standard deviation)
of 0.003 or better is most suitablc for this mcthod.
Howcver, nonautomatic indicating equal-arm analyti-
cal balances and some small cqual arm top pan balances
having rcadabilities and sensitivities of 0.002 g or better
provide the reguired accuracy when used with a weight
sct of ASTM Class 4 (National Bureau of Standards
Class P) or better. Ordinary commercial and classroom
type balances such as beam balances are not suitable
for this method.

6.6 Storage Container—A containcr in which
to store the preparcd soil specimea that will not
contaminatc the specimen in any way, and which
prcvents moisture loss. A porcclain, glass, or
plastic dish about 11.4 cm (4% in.) in diamcter
and a plastic bag large cnough to enclosc the dish
and be foldcd over is adequate.

6.7 Ground Glass Plate—A ground glass plate
at least 30 ¢cm (12 in.) square by | cm (%4 in.)
thick for mixing soil and rolling plastic limit
threads.

6.8 Spatula—A spatula or pill knife having a
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Note 2—The undtained shear strength of soil at the
liquid limit is considered to be 2 £0.2 kPa (0.28 psi).

3.4 plusiic limit (P1)—the water content, in
percent, of a soil at the boundary between the
plastic and brittic states. Thc water content at
this boundary is thc water content at which a soil
can no longer be deformed by rolling into 3.2
mm (% in.) in diameter threads without crum-
bling.

3.5 plastic soil~—a soil which has a range of
watcr content over which it exhibits plasticity
and which will retain its shape on drying.

3.6 plasticity index (PI)—the range of water
content over which a soil behaves plastically.
Numerically, it is the difference between the lig-
uid limit and the plastic limit.

3.7 liquidity index—the ratio, expressed as a
percentage, of (/) the natural water content of a
soil minus its plastic limit, to (2) its plasticity
index.

3.8 activity number (A)—the ratio of (I) the
plasticity index of a soil to (2) the percent by
weight of particles having an equivalent diameter
smaller than 0.002 mm.

4. Summary of Mcthod

4.1 The samplc is processed to remove any
matcrial retaincd on a 425-um (No. 40) sicve.
The liquid limit is detcrmined by performing
trials in which a portion of the sample is spread
in a brass cup, divided in two by a grooving tool,
and then allowed to flow together from the
shocks causcd by repcatedly dropping the cup in
a standard mcchanical device. The multipoint
liquid limit, Procedurcs A and B, rcquires thrce
or more trials over a range of watcr contents to
be performed and the data from the trials plotted
or calculated to make a relationship from which
the liquid limit is determinced. The one-point
liquid limit, Procedurcs C and D, uscs the data
from two trials at onc watcer content multiplicd
by a corrcction factor to determine the liquid
limit. :

4.2 The plastic limit is detcrmined by alter-
natcly pressing togcther and rolling into a 3.2
mm (% in.) diamcter thread a small portion of
plastic soil until its water content is reduced to a
point at which the thrcad crumbles and is no
longer able to be pressed together and rerolled.
The water content of the soil at this stage is
reported as the plastic limit.
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4.3 The plasticity index is calculated as the
difference between the liquid limit and the plastic
limit.

5. Siguificance and Use

5.1 This test method is used as an integral part
of sevcral engincering classification systcms to
characterize the finc-grained fractions of soils (sce
Test Method D 2487 and Recommended Prac-
tice D 3282) and to specify the fine-grained frac-
tion of construction materials (see Specification
D 1241). The liquid limit, plastic limit, and plas-
ticity index of soils are also uscd extensively,
cither individually or together with other soil
properties to corrclate with cnginecring behavior
such as compressibility, permcability, compacti-
bility, shrink-swell, and shear strength.

5.2 The liquid and plastic limits of a soil can
be uscd with the natural water content of the soil
to express its relative consistency or liquidity
index and can be used with the percentage finer
than 2-pm size to determine its activity number.

5.3 The one-point liquid limit procedure is
frequently used for routine classification pur-
poscs. When greater precision is rcquired, as
when uscd for the acceptance of a material or for
corrclation with other test data, the multipoint
procedure should be used.

5.4 These methods are somctimes used to
cvaluatc the weathering characteristics of clay-
shale matcrials. When subjccted to repeated wet-
ting and drying cycles, the liquid limits of these
matcrials tend to incrcase. The amount of in-
crcase is considered to be a mcasure of a shale’s
susceptibility to weathering.

5.5 The liquid limit of a soil containing sub-
stantial amounts of organic matter decreascs dra-
matically when the soil is oven-dricd before test-
ing. Comparison of the liquid limit of a samplc
before and after oven-drying can thercfore be
uscd as a qualitative mcasurc of organic matter
content of a soil.

6. Apparatus :

6.1 Liguid Limit Device—A mcchanical de-
vice consisting of a brass cup suspended from a
carriage designed to control its drop onto a hard
rubber basc. A drawing showing the csscntial
featurces of the device and the critical dimensions
is given in Fig. 1. The dcsign of the device may
vary provided that the cssential functions are
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biade about 2 cm (% in.) widc by about 10 cm
(4 in.) long. In addition, a spatula having a blade
about 2.5 cmi (1 in.) widc and |5 cm (6 in.) long
has been found uscful for mitial mixing of sam-
ples.

6.9 Siecve—A 20.3 cm (8 in.) diameter, 425-
pm (No. 40) sieve conforming tu the require-
ments of Specification E 11 and having a im at
lcast S cm (2 in.) above the mesh. A 2-mm (No.
10) sicve meeting thc samc rcquirements may
also be nceded.

6.10 Wash Bottle, or similar container for
adding controlled amounts of water to soil and
washing fincs from coarse particics.

6.11 Drying Oven—A thcrmostatically con-
trolled oven, preferably of the forced-draft type,
capable of continuously maintaining a tempera-
turc of 110 £5°C throughout the drying chamber.
The oven shall be ocquipped with a thermometer
of suitabic rangc and accuracy for monitoring
oven tecmperature.

6.12 Washing Pan—A round, flat-bottomcd
pan at lcast 7.6 cm (3 in.) decp, slightly larger at
the bottom than a 20.3-cm (8-in.) diamctcr sicve.

6.13 Rod (optional)}—A metal or plastic rod
or tube 3.2 mm (% in.) in diameter and about 10
cm (4 in.) long for judging the sizc of plastic limit
threads.

7. Materials
7.1 A supply of distilled or demincralized wa-
ter.

8. Sampling

8.1 Samples may be taken from any location
that satisfics testing needs. However, Methods
C 702, and Practice D 75, and Recom.acnded
Practice D 420 should be uscd as guides for se-
lecting and preserving samples from various
types of sampling operations. Sampies which will
be prepared using the wet preparation procedure,
10.1, must be kept at their natural water content
prior to preparation.

8.2 Where sampling operations have pre-
served the natural stratification of a sampic, the
various strata must be kept separated and tests
performed on the particular stratum of intcrest
with as little contamination as possible from
other strata. Wherc a mixture of matcrials will
be used in construction, combine the various
components in such proportions that the rcsult-
ant sample represents the actual construction
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8.3 Where data from this test method are to
be used for corrclation with other laboratory or
ficld test data, use the same matcrial as uscd for
these tests where possible.

8.4 Obtain a representative portion from the
total sample sufficient to provide 150 to 200 g of
material passing thc 425-um (No. 40) sicve. Free
flowing samplcs may be reduced by the methods
of quartering or splitting. Cohesive samples shatl
be mixed thoroughly in a pan with a spatula, or
scoop and a representative portion scooped from
the total mass by making onc or more swceps
with a scoop through the mixed mass.

9. Calibration of Apparatus

9.1 Inspection of Wear:

9.1.1 Liquid Limit Device—Detcrmine that
the liquid limit device is clcan and in good work-
ing order. The following specific points should
be checked:

9.1.1.1 Wear of Base—The spot on thc basc
whcere the cup makes contact should be worn no
greater than 10 mm (% in.) in diamcter. If the
wear spot is greater than this, the base can be
machined to remove the worn spot provided the
resurfacing docs not make the basc thinner than
specificd in 6.1 and the other dimensional rela-
tionships are maintaincd.

9.1.1.2 Wear of Cup—The cup must be re-
placed when the grooving tool has worn a de-
pression in the cup 0.1 mm (0.004 in.) decp or
when the cdge of the cup has been reduced to
half its original thickness. Verify that the cup is
firmly attached to the cup hanger.

9.1.1.3 Wear of Cup Hanger—Verify that the
cup hanger pivot docs not bind and is not worn
to an extent that allows more than 3-mm (%4-in.)
side-to-side movement of the lowest point on the
nm,

9.1.1.4 Wear of Cam—Thc cam shall not be
worn to an cxtent that the cup drops before the
cup hanger (cam follower) loses contact with the
cam.

9.1.2 Grooving Tools—Inspect grooving tools
for wear on a frequent and regular basis. The
rapidity of wcar depends on the material from
which the tool is made and the types of soils
being tested. Sandy soils cause rapid wear of
grooving tools; thercfore, when testing these ma-
terials, tools should be inspected more frequently
than for other soils. Any tool with a tip width
grcater than 2.1 mm must not be uscd. The depth
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of the tip of the grooving too! must be 7.9 to 8.1
mm.

Note 6—The width of the tip of grooving tools is
conveniently checked using a pocket-sized measuring
magnifier cquipped with a millimetre scale. Magnificrs
of this typc arc availablc from most laboratory supply
companics. The depth of the tip of grooving tools can
be checked using the depth measuring fcature of vernier
calipers.

9.2 Adjustment of Height of Drop—Adjust the
height of drop of the cup so that the point on the
cup that comes in contact with the basc niscs (o
a height of 10 0.2 mm. Sec Fig. 4 for proper
location of the gage relative to the cup during
adjustment.

Nore 7—A convenicnt procedure for adjusting the
height of drop is as follows: place a picce of masking
tapc across the outside bottom of the cup paralicl with
the axis of the cup hanger pivot. The edge of the tape
away from thc cup hanger should bisect the spot on the
cup that contacts the base. For new cups, placing a
picce of carbon paper on the basc and allowing the cup
to drop scveral times will mark the contact spot. Attach
the cup to the device and turn the crank until the cup
is raiscd to its maximum height, Slide the height gage
under the cup from the front, and observe whether the
gage contacts the cup or the tape. See Fig. 4. If the tape
and cup are both contacted, the hcight of drop is
approximatcly correct. If not, adjust the cup until si-
muitancous contact is made. Check adjustment by
tumning the crank at 2 revolutions per second while
holding the gage in position against the tape and cup.
If a ringing or clicking sound is heard without the cup
rising from the gage, the adjustment is correct. If no
ringing is heard or if the cup rises from the gage, readjust
the hcight of drop. If the cup rocks on the gage during
this checking opcration, the cam follower pivot is ex-
cessively worn and the worn parts should be replaced.
Always remove tape after completion of adjustment

opcration.

MULTIPOINT LIQUID LIMIT—PROCEDURES
A AND B

10. Preparation of Test Specimens

10.1 Wet Preparation—Except where the dry
method of specimen preparation is specified
(10.2), prepare specimens for test as described in
the following sections.

10.1.1 Samples Passing the 425-um (No. 40)
Sieve—When by visual and manual procedurcs
it is determined that the sample has little or no
material rctainzad on a 425-um (No. 40) sicve,
prepare a specimen of 150 to 200 g by mixing
thoroughly with distilled or demineralized water
on the glass platc using the spatula. If desired,
soak soil in a storage dish with small amount of
water to soften the soil before the start of mixing.

Adjust the water content of the soil to bring it to
a consistency that would requisc 25 to 35 blows
of the liquid limit device to close the groove
(Note 8). If, during mixing, a small pcreentage of
maternial is encountered that would be retained
on a 425-um (No. 40) sicve, remove these parti-
cles by hand, if possible. If it is impractical to
remove the coarser material by hand, remove
small percentages (lecss than about {5 %) of
coarscr matcrial by working the specimen
through a 425-um (No. 40) sicve using a picce of
rubber shecting, rubber stopper, or other conven-
icnt device provided the operation docs not dis-
tort the sieve or degrade matcrial that would be
retained if the washing mcthod described in
10.1.2 were used. If larger percentages of coirse
matcrial arc cncountered during mixing, or it is
considercd impractical to remove the coarser
material by the methods just described, wash the
sample as described in 10.1.2. When the coarse
particles found during mixing arc concrctions,
shells, or other fragilc particlcs, do not crush these
particlcs to make them pass a 425-um (No. 40)
sieve, but remove by hand or by washing. Place
the mixed soil in the storage dish, cover to pre-
vent loss of moisture, and allow to stand for at
least 16 h (overnight). After the standing period
and immediately bcfore starting the test, thor-
oughly remix the soil.

Nott 8—The time taken to adequatcly mix a soil
will vary greatly, depending on the plasticity and initial
water content. Initial mixing times of morc than 30 —
in may be nceded for stiff, fat clays.

10.1.2 Samples Containing Matcrial Retained
on a 425-um (No. 40) Sieve:

10.1.2.1 Select a sufficient quantity of soil at
natural water content to provide 150 to 200 g of
matcrial passing the 425-um (No. 40) sicve. Place
in a pan or dish and add sufficient water to cover
the soil. Allow to soak until all lumps have
softened and the fines no longer adhere to the
surfaces of the corase particles (Note 9).

Note 9—In somec cases, the cations of salts present
in tap water will exchange with the natural cations in
the soil and significantly alter the tcst results should tap
water be uscd in the soaking and washing operations,
Unless it is known that such cations arc not present’in
the tap water, distilled or demineralized water should
be used. As a gencral rule, water containing more than
100 mg/L of dissolved solids should not bc used for
washing operations,

10.1.2.2 When the sample contains a large
percentage of material retained on the 425-pm -




Gin
(No. 40) sieve, perform the following washing
opcration in increments, washing no more than
0.5 kg (1 Ib) of matcrial at one time. Place the
425-pm {No. 40) sicve in the bottom of the clean
pan. Pour the soil water mixture onto the sicve.
If gravel or coarse sand particles arc present, rinsc
as many of these as possible with small quantitics
of watcr from a wash botile, and discard. Alter-
natively, pour the soil water mixturc over a 2-
mm (No. 10) sieve nested atop the 425-um (No.
40) sicve, ninsc the finc material through and
rcmove the 2-mm (No. 10) sicve. After washing
and removing as much of the coarser maternial as
possible, add sufficicnt watcr to the pan to bring
the level to about {3 mm (Y in.) above the surface
of the 425-um (No. 40) sicvc. Agitatc the slurry
by stirring with thc fingers while raising and
lowcring the sicve in thc pan and swirling the
suspension so that finc matenial is washed from
the coarser particles. Disaggregate finc soil lumps
that have not slaked by gently rubbing them over
the sicve with the fingertips. Completce the wash-
ing opcration by raising the sicve above the water
surface and rinsing thc matcerial rciained with a
small amount of clean water. Discard mdlterial
rctained on the 425-um (No. 40) sicve.
10.1.2.3 Rcduce the water content of the ma-
terial passing the 425-um (No. 40) sicve until it
approachcs the liquid limit. Reduction of water
content may be accomplished by onc or a com-
bination of the following methods: (a) exposing
the air currents at ordinary room icmperaturc,
(h) cxposing to warm air currcnts from a source
such as an clectric hair dryer, (¢) fillering in a
Buckncr funncl! or using filter candles, (d) de-
canting clcar water from surface of suspension,
or (¢) draining in a colander or plaster of pans
dish lincd with high retentivity, high wet-strength
filtcr paper.” If a plaster of paris dish is used, take
carc that the dish ncver becomes sufficiently
saturated that it fails to actively absorb water into
its surfacc. Thoroughly dry dishcs betwecn uses.
During cvaporation and cooling, stir the samplc
oftca cnough to prevent overdrying of the fringes
and soil pinnacies on the surface of the mixturc.
For soil samples contairing soluble salts, usc a
mcthod of water reduction such as a or b that
will not climinatc the soluble salts from the test
speeimen.
10.1.2.4 Thoroughly mix thc material passing
the 425-um (No. 40) sicve on the glass platc using
the spatula. Adjust the water content of the mix-
ture, if nccessary, by adding small increments of
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distilled or demincralized water or by allowing
thc mixturc to dry at room tcmpcerature while
mixing on the glass plate, The soil should be at a
water contcnt that will result in closure of the
groove in 25 to 35 blows. Return the mixed soil
to the mixing dish, cover to prevent loss of mois-
ture, and allow to stand for at least 16 h. After
the standing period, and immediately before
starting the test, remix the soil thoroughly.

10.2 Dry Preparation:

10.2.1 Sclect sufficient soil to provide 150 to

200 g of material passing thc 425-um (No. 40)

sieve after processing. Dry the sample at room
tcmpcrature or in an oven at a temperaturc not
excecding 60°C until the soil dods will pulverize
rcadily. Disaggregation is expedited if the samplc
is not allowed to completcly dry. Howevcr, the
soil should have a dry appcarance when pulver-
ized. Pulverize the sample in a mortar with a
rubber tippced pestal or in somc other way that
docs not causc breakdown of individual grains.
When the coarsc particles found during pulveri-
zation are concretions, shells, or other fragile
particies, do not crush these particles to make
thcm pass a 425-um (No. 40) sicve, but remove
by hand or other suitablec means, such as washing.

10.2.2 Scparate the sampic on a 425-um (No.
40) sicve, shaking the sicve by hand to assurc
thorough separation of the finer fraction. Return
thc material retained on the 425-um (No. 40)
sicve to the pulverizing apparatus and repeat the
pulverizing and sieving opcrations as many tip* s
as neccessary to assurc that all finer material has
been disaggregated and matcrial rewained on the
425-pm (No. 40) sicve consists only of individual
sand or gravel grains.

10.2.3 Placc material rcmaining on the 425-
um (No. 40) sicve after the final pulverizing
opcrations in a dish and soak in a small amount
of watcr. Stir the soil water mixture and pour
over the 425-um (No. 40) siewe, catching the
water and any suspended fines in the washing
pan. Pour this suspension into a dish containing
the dry soil previously sicved through the 425-
um (No. 40) sicve. Discard matcrial retained on
the 425-um (No. 40) sicve.

10.2.4 Adjust the water content as nccessary
by drying as descrit~d in 10.1.2.3 or by mixing
on the glass platc, using i%e spatula while adding
increments of distilled or demincralizcd watcr,

———

7S and S 595 filter paper, available in 32-cm circles, has
proven satisfactory.
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until the soil is at a water content that will result
in closure of the groove in 25 to 35 blows.

10.2.5 Put soil in the storage dish, cover to
prcvent loss of moisturc and allow to stand for
at Icast 16 h. After the standing period, and
immediatcly before starting the test, thoroughly
remix the soil (Note 8). '

11. Procedure

1.1 Placc a portion of the prepared soil in
the cup of the liquid limit device at the point
wherc the cup rests on the base, squceze it down,
and spread it into the cup to a depth of about 10
mm at its deepest point, tapering to form an
approximately horizontal surface. Take carc 1o
climinate air bubbles from the soil pat but form
the pat with as few strokes as possible. Heap the
unuscd soil on the glass platc and cover with the
inverted storage dish or a wet towel,

11.2 Form a groove in the soil pat by drawing
the tool, beveled edge forward, through the soil
on a line joining the highest point to the lowest
point on the rim of the cup. When cutting the
groove, hold the grooving tool against the surface
of the cup and draw in an arc, maintaining the
tool perpendicular to the surface of the cup
throughout its movement. Sce Fig. 5. In soils
where a groove cannot bc made in one strokc
without tcaring thc soil, cut thc groove with
scveral strokes of the grooving tool. Alternativcly,
cut the groove to slightly less than required di-
mensions with a spatula and use thc grooving
too! to bring the groove to final dimensions,
Excrcise extremc care 1o prevent sliding the soil
pat rclative to the surface of the cup.

11.3 Verify that no crumbs of soil arc present
on the basc or the undcrside of the cup. Lift and
drop the cup by turning the crank at a ratc of 1.9
to 2.1 drops per sccond until the two halves of
the soil pat come in contact at the bottom of the

groove along a distance of 13 mm (% in.). See .

Fig. 6.

Note 10—Use the end of the grooving tool, Fig. 2,
or a scale to verify that the groove has closed 13 mm
(rin).

11.4 Verify that an air bubblc has not caused
premature closing of the groove by obscrving that
both sides of the groove have flowed together
with approximately the samc shape. If a bubble
has caused prcmature closing of the groove, re-
form the soil in the cup, adding 2 small amount
of soil to makc up for that lost in the grooving
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operation and repeat 11.1 to 11.3. If the soil
slides on the surface of the cup, repeat 1.1
through 11.3 at a higher water content. If] aficr
scveral trials at successively higher water con-
tents, the soil pat continucs to slide in the cup or
if thc number of blows required to closc the
groove is always less than 25, record that the
liquid limit could not bc determincd, and report
the soil as nonplastic without pcrforming the
plastic limit test.

11.5 Record thc number of drops, N, required
to close the groove. Remove a slice of soil ap-
proximatcly the width of the spatula, extending
from cdge to cdge of the soil cake at right angles
to the groove and including that portion of thc
groove in which the soil flowed together, place in
a weighed container, and cover.

11.6 Rcturn the soil remaining in the cup to
the glass plate. Wash and dry the cup and groov-
ing too! and reattach the cup to the carriage in
preparation for the next trial.

11.7 Remix the entire soil specimen on the
glass plate adding distilled water to incrcasc the
watcr content of the soil and decrease the number
of blows required, to close the groove. Repeat
1.1 through [ 1.6 for at least two additional trials
producing successively lower numbers of blows
to closc the groove. One of the trials shall be for
a closure requiring 25 to 35 blows, onc for closurc
between 20 and 30 blows, and once trial for a
closurc rceuiring 15 to 25 blows.

11.8 Determine the water content, Wy, of the
soil specimen from cach trial in accordancc with
Method DD 2216. Make all weighings on the same
balance. Initial weighings should be performed
immediatcly after completion of the test. If the
test is to be interrupted for more than about 15
min, the specimens alrcady obtained should be
weighed at the time of the interruption.

12. Calculations

12.1 Plot the relationship between the water
content, Wy, and the corresponding number of
drops, N, of the cup on a semilogarithmic graph
with the water content as ordinatcs on the arith-
mectical scale, and the number of drops as abscis-
sas on the logarithmic scale. Draw the best
straight line through the thice or more plotted
points. : '

12.2 Take the water content corresponding to
the intersection of the line with the 25-drop
abscissa as the liquid limit of the soil. Computa-
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tional mcthods may be substituted for the graph-
ical method for fitting a straight linc to the data
and dctermining the higuid limit.

ONF-POINT LIQUID L.IMIT—PROCFDURES
C AND D

13. Preparation of Test Specimens

13.1 Prcparc the specimen in the same man-
ncr as described in Scction 10, except that at
mixing, adjust thc walcr content to a consistency
requiring 20 to 30 drops of the liquid limit cup
to closc the groove.

14. Procedure

14.1 Proceed as described in 1)1 through
11.5 except that the number of blows required to
close the groove shall be 20 to 30. If less than 20
or morc than 30 blows arc requircd, adjust the
waicr content of the soil and repeat the proce-
durc.

14.2 Immcdiatcly after removing a waltcr
oontent speamen as described in 11.5, reform
the ~0il in the cup, adding a small amount of
soil to make up for that lost in the grooving and
waltcr content sampling operations. Repeat 11.2
through 1 LS, and, if thc sccond closing of the
gruove requires the same number of drops or no
more than two drops difference, sccurce another
watcr content spcoomen. Otherwise, remix the
entirc specimen and repeat.

Note 11—Excessive drying or inadequate mixing
will cause the number of blows to vary.

14.3 Dectermine watcr contents of specimens
as described in 11.8. )

15. Cailculations
15.1 Determine the liquid limit for cach water
content specimen using onc of the following

oquations:
[ 8]
L] = W.(%) or
1L = K(Wy)

wherc:
N = the number of blows causing closurc of the
groove at watcr content,
Wy = water content, and
K =a (actor given in Table |.
The liquid limit is the average of the two trial
Jiquid limit valucs.
15.2 If the diffcrence between the two trial
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liquid limit valucs is greater than onc pereentage
point, rcpeat the test.

PLASTIC LIMIT

16. Preparation of Test Specimen

16.1 Sclect a 20-g portion of soil from the
matcrial preparcd for the liquid limit test, cither
after the sccond mixing before the test, or from
the soil rcmaining after compiction of the test.
Reduce the water content of the soil to a consist-
ency at which it can be rolled without sticking to
the hands by sprcading and mixing continuously
on the glass plate. The drying proccess may be
accclerated by exposing the soil to the air current
from an clectric fan, or by blotting with paper
that docs not add any fiber to the soil, such as
hard surfacc paper towcling or high wet strength
filter paper.

17. Procedure

17.1 From the 20-g mass, sclect a portion of
1.5 to 2.0 g. Form the test specimen into an
cllipsoidal mass. Roll this mass between the palm
or fingers and the ground-glass plate with just
sufTicient pressurc to roll the mass into a thread
of uniform diamcter throughout its length (Note
[(2). The thread shall be further deformed on
cach stroke so that its diamecter is continuously
rcduced and its length extendea until the diam-
cter rcaches 3.2 0.5 mm (0.125 +.020 in.),
taking no morc than 2 min (Note 13). The
amount of hand or finger pressurc required will
vary greatly, according to the soil. Fragile soils of
low plasticity arc best rolled under the outer cdge
of the palm or at the basc of the thumb.

Note 12—A normal rate of rolling for most soils
should be 80 to 90 strokes per minute, counting a
stroke as onc compiete motion of the hand forward and
back to the starting position. This rate of rolling may
have to he decreased for very fragile soils.

Note 13—A 32-mm (%-in.) diameter rod or tube
is useful for frequent compacdison with the soil thread
to ascertain when the thread has reached the proper
diameter, cspecially for incxperienced operators.

17.1.1 When the diameter of the thread be-
comes 3.2 mm, break the thread into several
picces, Squecze the picces together, kncad be-
tween the thumb and first finger of cach hand,
reform into an cllipsoidal mass, and reroll. Con-
tinue this alternate rolling to a threcad 3.2 mm in
diameter, gathering together, kncading and re- -
rolling, until the thread crumbies under the pres-
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sure rcquired for rolling and the soil can no_

longer be rollcd into a 3.2-mm diameter thrcad
(Scc Fig. 7). It has no significance if the thread
breaks into thrcads of shorter length, Roll cach
of these shorter threads to 3.2 mm in diameter.
The only rcquirement for continuing the test is
that they are able to be reformed into an cllip-
soidal mass and rolled out again. The operator
shall at no time attempt to produce failure at
cxactly 3.2 mm diameter by allowing the thread
to reach 3.2 mm, then reducing the rate of rolling
or the hand pressure, or both, while continuing
the rolling without further deformation until the
thread falls apart. It is permissible, however, to
reducc the total amount of deformation for fecbly

plastic soils by making the initial diameter of the:

cllipsoidal mass nearer to the requircd 3.2-mm
final diamcter. If crumbling occurs when the
thrcad has a diamecter greater than 3.2 mm, this
shall be considered a satisfactory end point, pro-
vided the soil has been previously rolled into a
thread 3.2 mm in diameter. Crumbling of the
thread will manifest itself differcntly with the
various types of soil. Some soils fall apart in
numerous small aggregations of particles, others
may form an outsidc tubular laycr that starts
splitting at both cnds. The splitting progresses
toward the middle, and finally, thc thread falls
apart in many small platy-particles. Fat clay soils
rcquire much pressurc to deform the thread,
- particularly as they approach the plastic limit.
With these soils, the threcad breaks into a scries
of barrel-shapcd scgments about 3.2 to 9.5 mm
(s to % in.) in length.

17.2 Gather the portions of the crumbled
thrcad together and placc in a weighed container.
Immediately cover the container.

17.3 Sclect another 1.5 to 2.0 g portion of soil
from the original 20-g spccimen and rcpeat the
operations described in 17.1 and (7.2 until the
container has at lcast 6 g of soil.

17.4 Repeat 17.1 through 17.3 to make an-
other containcr holding at Icast 6 g of soil. De-
terminc the water content, in percent, of the soil
contained in the containers in accordance with
Method D 2216. Make all weighings on the same
balance. '

NoTe 14—The intent cof performing two plastic
limit trials is to verify the consistency of the test results.
It is acceptable practice to perform only one plastic
limit trial when the consistency in the test results can
" be confirmed by other means. :

10
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18. Calculations

18.1 Computc the avcrage of the two water
contents, If the diffcrence between the two water
contents is greater than two percentage points,
repeat the test. The plastic limit is the average of
the two water contents.

PLASTICITY INDEX

19. Calculations
19.1 Calculate the plasticity index as follows:
rPr=1=1L1-7rL

where:
LI, - ihc liquid limit,
PL = the plastic limit.

Both L1. and P1, are whole numbers, If cither
the liguid limit or plastic limit could not be
dcterminced, or if the plastic limit is cqual to or
greater than the liquid limit, report the soil as
nonplastic, NP,

20. Report

20.1 Report the following information:

20.1.1 Sampile identifying information,

20.1.2 Any spccial spccimen sclection process
uscd, such as removal of sand Ienses from undis-
turbed samplc,

20.1.3 Report sample as airdricd if the sample
was airdried beforc or during prcparation,

20.1.4 Liquid limit, plastic limit, and plastic-
ity indcx to the ncarest whole number and omit-
ting the percent designation. If the liquid limit or
plastic limit tests could not be performed, or if
the plastic limit is equal to or greater than the
liquid limit; report the soil as nonplastic, NP,

20.1.5 An cstimate of the percentage of sam-
plc retained on the 425-um (No. 40) sicve, and

20.1.6 Procedure by which liguid limit was
performed, if it differs from the multipoint
mcthod.

21. Prccision and Bias

21.1 No interlaboratory testing program has
as yct been conducted using this test method to
dcterminc multilaboratory precision.

21.2 The within laboratory prccision of the
results of tests performed by different operators
at onc laboratory on two soils using Proccdure A

for the liquid limit is shown in Tablec 2.
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TABLE 1 Facters for Obtaining 1 iquid 1.imit frem Water TABLE. 2 Withie Laberatory Precision for Liquid Limit
Conicet and Number of Drops Cansing Closure of Greove - sa "
N K . — - A gr Value, 1 Deviation, s
_ Qlwmberof Drops) (Factor for Liquid Limit) Soil 4:
2 0974 rL 219 1.07
23 0979 - LL 279 1.07
0.98% Soil B:

0.9%0 rl. 20.1 1.21
0.993 LL 326 098
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FIG. 1 Hand-Opesated Liquid Limit Devi_ce
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DIMENSIONS IN MILLIMETRES
FIG. 3 Height of Drop Goge
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FIG. 6 Seil Pat After Greove Has Closed
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FIG. 7 Lean Clay Soil at the Plastic Limit

The Amerlcan Society for Testing and Malterials takes no position respecting the validity of any patent rights asserted in connection
with any item mentioned in this standard. Users of this standard are expressly advised that determination of the validity of any such
patent rights, and the risk of infringement of such rights, are entirely their own responsibility. .

This standard is subject to revision at any time by the responsible technical committee and must be reviewed every five years and
{f not revised, cither reapproved or withdrawn. Your comments are invited cither for revision of this standard or for additional
standards and should be addressed to ASTM lHeadquarters. Your comments will receive caroful consideration at a meeting of the
respansible technical committee, which you may attend. If you feel that yaur comments have not reccived a fair hearing you should
make your views known to the ASTM Commitice on Standards. 1916 Race St., Philadeiphia, Pa. 19103
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1916 Race St., Philadelphia, Pa. 19103
Reprinted from the Annual Book of ASTM Standards, Copyright ASTM
iIf not listed in-the current combined index, will apneaf in the next edition.

Standard Practice for

DRY PREPARATION OF SOIL SAMPLES FOR PARTICLE-
SIZE ANALYSIS AND DETERMINATION OF SOIL

CONSTANTS'

This standard is issued under the fixed designation 1D 421; the number immediately following the designation indicates the year of
original adoption or, in the case of revision, the year of last revision, A number in parenthescs indicates the year of last reapproval.
A superscript epsilon (¢) indicates an editorial change since the last revision or reapproval.

1. Scope

1.1 This practice covers the dry prepdration
of soil samples as received from the ficld for
particle-sizc analysis and the determination of
the soil constants.

1.2 This standard may involve hazardous ma-
terials, operations, and equipment. This standard
does not purport to address all of the safety prob-
lems associated with its use. IL is the responsibil-
ity of whoever uses this standard to consull and
establish appropriate safety and health practices
and determine the applicability of regulatory limi-
lations prior to use. .

2. Applicable Documents

2.1 ASTM Standards:

D 2217 Practice for Wet Preparation of Soil
Samples for Particle-Size Analysis and De-
termination of Soil Constants?

E 11 Specification for Wire-Cloth Sicves for

Testing Purposes®

3. Significance and Use

3.1 This practice can be uscd to preparc sam-
ples for particle-size and plasticity tests where it
is desircd to determine test values on air-dried
samples, or wherc it is known that air drying
docs not have an cffect on test results relative to
samples prepared in accordance with Practice
D 2217.

4. Apparatus

4.1 Balance, scnsitive 10 0.1 g.
4.2 Mortar and Rubber-Covered Pestle, suita-

ble for breaking up the aggregations of soi! par-
ticles.

4.3 Sieves—A scrices of sicves, of squarc mcsh
woven wire cloth, conforming to Specification
E 1. The sieves required arc as follows:

No. 4(4.75-mm)

No. 10 (2.00-mm)
No. 40 (425-jum)

4.4 Sampler—A rifflc sampler or samplc split-
ter, for quartering the samples.

5. Sampling

5.1 Expose the soil sample as reccived from
the ficld to the air at room temperature until
dricd thoruughly. Break up the aggregations thor-
oughly in thc mortar with a rubber-covered pes-
tle. Sclect a represcntative sample of the amount
required to perform the desired- tests by the
mecthod of quartcring or by the usc of a sampler.
The amounts of material required to perform the
individual tests arc as follows: ' '

5.1.1 Particle-Size Analysis—For the particle-
sizc analysis, material passing a No. 10 (2.00-
mm) sieve is required in amountscqual to 115 g
of sandy soils and 65 g of cither silt or clay soils.

5.1.2 Tests for Soil Constants—For the tcsts
for soil constants, matcrial passing the No. 40

' This practice is under the jurisdiction of ASTM Committce
1)-18 on Soil and Rock and is the direct responsibility of

Subcommittce D18.03 an Texture, Plasticity, and Density Char-

acteristics of Soils. .

Current cdition approved July 26, 1985, Published Septem-
her 1985, Originally puolished as 13421 - 35 T. Last previous
odition D 421 - 58 (1978).

1 Annual Hook of ASTM Standards, Vol 04.08.

3 Annual Book of ASTM Standards, Vol 14.02.
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(425-um) sicve is required in total amount of 226
g. allocated as follows:

Test Grams
Liquid limit 100
Ptastic limit .- 15
Centrifuge moisture equivajent .10
Volumetric shrinkage - 30

Chieck tests _ C 65

6. Preparation of Test Sample

6.1 Sclect that portion of the air-dricd sampie
selected for purpose of tests and record the mass
as thc mass of the total test sampic uncorrected
for hygroscopic moisture. Separate the test sam-
plc by sieving with a No. 10 (2.00-mm) sicve.
Grind that fraction rctained on the No. 10 sieve
in a mortar with a rubber-covered pestic until
the aggregations of soil particles are broken up
into the scparate grains. Then separate the
ground soil into two fractions by sieving with a
No. 10 sicve.

6.2 Wash that fraction retained after the sec-

ond sieving frec of all fine material, dry, and
wcigh. Rocord this mass as the mass of coarse
matcnal. Sicve the coarse material, after being

- washed and dried, on the No. 4 (4.75-mm) sicve

and rccord the mass retained on the No. 4 sicve.

7. Test Sample for ParticleSize Analysis
7.1 Thoroughly mix together the fractions

" passing the No. 10 (2.00-mm) sicve in both siev-

ing operations, and by the method of quartering
‘or the use of a sampler, scloct a portion weighing

- ;approximately 115 g for sandy soils and approx-

imately 65 g for silt and clay soil for particle-size
analysis. * _
8. Test Sample for Soil Constants

8.1 Separate the remaining portion of the ma-
terial passing the No. 10 (2.00-mm) sicve into
two parts by mecans of a No. 40 (425-um) sieve.
Discard the fraction retained on the No. 40 sicve.

Use the fraction passing the No. 40 sicve for the
determination of the soil constants.

The American Society for Testing and Materials takes no position mhulk!ﬂﬁyd-yp_ldmmdin connection

with any item mentioned in this standard. Users of this standord are exprexsiy

advised that determination of the validity of any such

patent rights, and he risk of infringernent of such rights. are emtirely their own responsibitity.

Thit clanderd is subject 1o revision at emy time by the responsible technical commistee and must be reviewed every fi -. years and

i mot revised, either reapproved or

Your comments are invited either for revision of this standard or for additional

standerds and showld be addressed 10 ASTM [leadequariers. Your comments will receive carcfil consideration at a meeting of the
commitiee, which you may artend. If you feel thot yowur comments have not recetved a fair hearing you should

respomsibie rechnical
moke your wiews known t0 the ASTM Committee on Standards, 1916 Race St Philadelphie. PA 19103.
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Standard Test Method for

Particle-Size Analysis of Soils’

ATTACHMENT 5
AMENICAN SOCIETY FOR TESTING ANO MATERIALS
1918 Race Si., Pmiageloie, Py. 19103
Raprinted lrom the Annual Book of ASTM Slandards. Copyrght ASTM
It Aot Lated in Ihe cutrent combined indes. will LpDeR! 1 the nex!l sdibon.

This standard is issued under the fixed designation D 422; the number immediately following the designation indicates the year of
orlginal adoption or, in the case of revision, the year of last revision. A number in parentheses indicates the year of last reapproval, A
superscript epsilon (¢) indicates an editorial change since the last revision or reapproval.

¢ Note—Section 19 was added editorially in September 1990,

1. Scope

1.1 This test method covers the quantitative determina-
tion of the distribution of particle sizes in soils. The
distribution of particle sizes larger than 75 pm (retained on
the No. 200 sievc) is determincd by sieving, while the
distribution of particle sizes smaller than 75 pm is deter-
mined by a scdimentation process, using a hydrometer to
secure the neccssary data (Notes | and 2).

Nor l-—Separution may be made on tho No. 4 (4.75-mm), No. 40
(425-1tm), or No. 200 (75-um) sieve instead of the No. 10, For whatever
sieve uscd, the size shall be indicated in the report,

Nots 2—Two types of dispersion devices are provided: (/) a
.high-speed mechanical stirrer, and (2) air dispersion. Extensive investi-
gations indicate that air-dispersion devices produce a more positive
dispersion of plastic soils below the 20-um size and appreciably less
degradation on all sizes when used with sandy soils. Because of the
definite advantages favoring air dispersion, its usc is recommended. The
results from the two types of devices differ in magnitude, depending
upon soil type, leading to marked differences in particle size distribu-

tion, especially for sizes finer than 20 pm.

2. Referenced Documents

2.1 ASTM Standards:

D421 Practice for Dry Preparation of Soil Samples for
Pamcle-Szze Analysis and Determination of Soil
Constants®

E 11 Specification for Wire-Cloth Sicves for Testing

Purposes®
E 100 Specification for ASTM Hydromcters

3. Apparatus

3.1 Balances—A balance sensitive to 0.01 g for weighing
the material passing a No. 10 (2.00-mm) sieve, and a balance
sensitive t0 0.1 % of the mass of the sample to be weighed for
weighing the material retained on a No. 10 sieve.

3.2 Stirring Apparatus—Either apparatus A or B may be

used.
3.2.1 Apparatus A shall consist of a mcchanically oper-

! This test method is under the jurisdiction of ASTM Commiitee D-18 on Soil
and Rock and is the direct responsibility of Subcommittee D18.03 on Texture,
Plasticity, and Density Characteristics of Soils.

Current edition approved Nov. 21, 1963, Originally publuhrd 1935. Replaces
D422 -62.

¥ Annual Dovk of ASTM Standards, Vol 04.08,

Y dnnual Dook of ASTM Standards, Yol 14.02,

* Annual Bock of ASTM Standards, Vol 14.03.

ated stirring device in which a suitably mounted electric
motor turns a vertical shaft at a specd of not less than 10 000
rpm without load. The shaft shall be equipped with a
replaceable stirring paddle made of metal, plastic, or hard
rubber, as shown in Fig. 1. The shaft shall be of such length
that the stirring paddle will operate not less than % in. (19.0
mm) nor more than 1% in. (38.1 mm) above the bottom of
the dispersion cup. A special dispersion cup conforming to
either of the desi'gns shown in Fig. 2 shall be provided to hold
the sample while it is being dnspersed

3. 2 2 Apparatus B shall consist of an air-jet dxspcrsnon
cup® (Note 3) conforming to the general details shown in Fig,
3(Notes4and 5).

Note 3—The amount of air required by an air-jet dispersion cup is
of the order of 2 t/min; some smal! air compressors are not capable of
supplying suflicient air'to operate a cup.

Notn 4—Another air-type dispersion device, known as a dispersion
tube, developed by Chu and Davidson at lowa State College, has been
shown to give results equivalent to those sccured by the air-jet dispersion
cups. When it is used, soaking of the-sample can be done in the
sedimentation cylinder, thus eliminating the need for transfcrring the
slurry. When the air-dispersion tube is used, it shail be so indicated in
the report.

NoTe 5—Water may condense in air lines when not in use. This
water must be removed, either by using a water tcap on the air line, or by
blowing the water out of the line before using any of the air for

dispersion purposes, _

3.3 Hydrometer—An ASTM hydrometer, graduated to
read in either specxﬁc gravity of the suspension or grams per
litre of suspension, and conformmg to the requircments for
hydrometers 151H or 152H in Specxﬁmuons E 100. Dimen-
sions of both hydrometers are the same, the scale being the
only item of difference. .

3.4 Sedimentation Cylinder—-A glass cylinder esscntiaily
18 in. (457 mm) in height and 2%4 in. (63.5 mm) in diamcter,
and marked for a volume of 1000 mL. The inside diameter
shall be such that the 1000-mL mark is 36 + 2 cm from the
bottom on the inside.

3.5 Thermometer—A thermometer accurate to I°F
0.5°C). .

- 3.6 Sieves—A series of sieves, of square-mesh woven-wire
cloth, conforming to the requircments of Specification E 11.
A {ull set of sieves includes the following (Note 6):

3 Detailed working drawings for this cup are available at a nominal cont from
the American Society for Testing and Materials, 1916 Race St., Philadelphia, PA
19103. Order Adjunct No. 12-404220-00.
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F1G. 1 Detall of Stirring Paddies
3a (75-am) Ne. 10 2.00-mm)
2-ia. (50-mm) Na 20 (350-pm)
1%da. 3735-mam) Ne. 40 (Q25-gm)
1da 30-mm) Ne. §0 (250-pm)
Tin (19.0-mem) Ne. 10 (106-pm)
B (95-am) Ne. 200 (75-pm)
No. 4 {4.75-am)

Ha. (15-am) Ne. 16 (LiS-nm)
1%ia. 07.5-mm) Ne. 30 (600-pm)
S (190en) Na. 50 000pm)
in. (9.5-mm) Ne. 100 (150pm)
Na. ¢ (.75-0m) Ne. 200 (7$-pm)
Ne. § 23¢-am)

3.7 Water Bath or Constams-Temperature Room—A
waler bath or constant-tempersture room for maintaining
the soil suspension at a constant temperature during the

tank that maintains the temperature of the suspension at &
convenient coastant femperature at or nesr 68°F (20°C)
Ma&maWn&&hthm
s pafnmed in 2 room at an sutomastically controlled
constant temperature, the water bath is not necessary.

33 Beaker—A besker of 250-mL capacity.

39 Timing Device—A watch or clock with a second
hand.

4. Dispersing Agemt
41Amds&nnW(m
cafled sodium metaphosphate) shafl be wsed in distilled or

Nore 7—Solutions of this sall, il acidic, siowly revert or hydrolyze
back 0 the onhophosphate form with 3 resuitant decvesse ia diapersive
action. Soletions showld be prepared froquenty (st least once & mosth)
or adjusscd 10 pH of § or 9 by mecans of sodiem cxboaase. Botties
containing soletions showld heve the dae of preperation merked on
them,

42 AR water used shall be cither distilled or
demincralized water. The water for a hydrometer test shall

13 °

RG 2 mmdw

be brought to the temperature that is expecied to prevail
during the hydrometer test. For exampile, if the sedimenta-
tion cyfinder is to be placed in the water bath, the distilled or
deminenalized water t0 be used shall be brought to the
tempernature of the controlled water bath; or, if the sedimen-
tation cylinder is used in & room with controlled tempera-
ture, th= water for the test shall be at the temperature of the
room. The basic temperature for the hydrometer test is 68°F
(20°C). Small variations of temperature do not introduce
differences that are of practical significance and do not
prevent the vse of corrections derived as prescribed. -
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5. Test Sample

5.1 Preparc the tcst sample for mechanical analysis as
outlined in Practice D 421, During the preparation proce-
dure the sample is divided into two portions. One portion
contains only particles retained on the No. 10 (2.00-mm)
sieve while the other portion contains only particles passing
the No. 10 sieve. The mass of air-dried soil selected for
purpose of tests, as prescribed in Practice D 421, shall be
sufficient to yield quantities for mechanical -analysis as
follows: -

5.1.1 The size of the portion retained on the No. 10 sieve
shall depend on the maximum size of particle, according to
the following schedule:

Nominal Diameter of

Largest Porticles, Approximate Minimum

in. (mm) Mass of Portion, g

¥ (9.5) 500

¥ (19.0) 1000

I (254) 2000

1% (38.1) 3000
2 (509) 4000
3 (162) * 5000 -

$.1.2 The size of the portion passing the No. 10 sieve shall
be approximately 115 g for sandy soils and approximately 65
g for silt and clay soils.

5.2 Provision is made in Section § of Practice D 421 for
weighing of the air-dry soil selected for purpose of tests, the
separation of the soil on the No. 10 sieve by dry-sieving and
washing, and the weighing of the washed and dried fraction
retained on the No. 10 sieve. From these two masses the
percentages retained and passing thec No. 10 sieve can be
calculated in accordance with 12.1.

Note 8—A check on the mass values and the thoroughness of
pulverization of the clods may be secured by weighing the portion
passing the No. 10 sieve and adding this value to the mass of the washed
and oven-dried portion retained on the No. 10 sieve,

SIEVE ANALYSIS OF PORTION RETAINED ON NO. 10
(2.00-mm) SIEVE

6. Proccdore

6.1 Separate the poniod retained on the No. 10 (2.00-
mm) sieve into a scrics of fractions using the 3-in. (75-mm),

le3%{

‘,...__...--..i

T 2" Cork inswiohion

A 1 3 (1] 14 k14
254 762

FiG. 4 (nsulated Water Bath

g®
R

2-in. (50-mm), 1%-in, (37.5-mm), l-in. (25.0-mm), %-in.
(19.0-mm), %-in. (9.5-mm), No. 4 (4.75-mm), and No, 10
sieves, or as many as may be needed depending on the
sample, or upon the specifications for the material under
test.
6.2 Conduct the sieving operation by means of a lateral
and vertical motion of the sieve, accompanied by a jarring
action in order to keep the sample moving continuously over
the surface of the sieve. In no case turn or manipulate
fragments in the sample through the sieve by hand. Continue
sieving until not more than | mass % of the residue on a
sieve passes that. sicve during | min of sieving. When
mechanical sieving is used, test the thoroughness of sieving
by using.the hand method of sicving as described above.

6.3 Determine the mass of cach fraction on a balance
conforming to the requirements of 3.1. At thc end of
weighing, the sum of the massces retained on all the sioves

- used should equal closely the original mass of the quantity

sieved. .
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HYDROMETER AND SIEVE ANALYSIS OF PORTION
PASSING TIE NO. 10 (2.00-mm) SIEVE

7. Determination of Composite Correction for Hydrometer
Reading
7.1 Equations for percentages of s0il remaining in suspen-
sion, as given in 14.3, are based on the use of distilled or
demincralized water. A dispersing agent is used in the water,
however, and the specific gravity of the resulting liquid is
appveuablymtaﬂnn that of distilled or demineralized

7ll mmmmwumm
and vanations in tcmperature from this standard tempera-
mnptoducemmnmmlhcaawhydmmmdmu
The amount of the inaccuracy increases as the variation
from the standard temperature increases.

7.1.2 Hydrometers are graduated by the manufacturer to
be read st the bottom of the meniscus formed by the liquid
on the stem. Since it is pot possibie 10 secure readings of soil
suspcnsions at the bottom of the meniscus, readings must be
taken at the top and a correction applied.

7.1.3 The net amount of the corrections for the three

hmwumudmnadnthemmbn.
experimentally.

may bc made st two icmperatures spanning the range of
Wummandmhthemm

) (hmef)
test. Place the hquid in a sedimentation cyclinder and the
cylinder in the constant-temperature water bath, set for one
of the two temperatures to be used. When the temperature of
the Bquid becomes constast, insert the hydrometer, and,
sfier a short interval 10 permyit the ydrometer to come t0 the
temperature of the hiquid, read the hydromeser at the top of
the meniscus formed on the stemn, For hydrometer 151H the
composite correction is the difference between this reading
and ooe; for hrydromicter 152H it is the difference between
the reading and zero. Bring the liquid and the hydrometer to
the other temperature to be used, and secure the composite
correction as before.

8. Hygroscopic Meisture
8.1 Whea the sample is weighed for the bydrometer test,
weigh out an anxiliary portioa of from 10 0 15 g in 2 small
metal or glass container, dry the sampie to a constant mass in
a&muZJOtVF(IIOtS‘O.mdwmin.Rmd
masses.

9. Dispersion of Soil Sample

9.1 When the joil is mostly of the clay and silt sizes, weigh
out a sample of air-dry soil of spproximately SO g When the
soil 1s mostly sand the sampie should be approximately 100
| &

9.2 Place the sample in the 250-mL beaker and cover with
125 mL of sodium hexametaphosphate solution (40 g/L).
Stir until the sotl is thoroughly wetted. Allow to soak for at
Jeast 16 h.

9.3 At the end of the soaking period, disperse the sample
further, using cither stirring apparatus A or B. If stirring
apparatus A is used, transfer the soil - water slurry from the
bnkermtotbcswaaldxspauonwpshownml’-‘ig.z.
washing any rcsidue from the beaker into the cup with
distilled or demineralized water (Note 9). Add distilled or
demincralized water, if necessary, so that the cup is more
than haif full. Stir for a period of | min.

NoTs 9—A larpe size syringe is 2 convenient device (or handling the
water in the washing operation. Other devices include the wash-water
bottle and a hose with nozzie comnected 10 3 pressurized distilled water
tank. : .

9.4 If stirring apparatus B (Fig. 3) is used, remove the
cover cap and conncct the cup 10 a compressed air supply bv
mansotamhbehose.Amwmustbeontheh*
between the cup and the control valve. Open the cont
valve so that the gage indicates | psi (7 kPa) pressure (Note
10). Transfer the s0il - waicr slurry from the beaker to the
sirjet dispersion cup by washing with distilied or
demineralized water. Add distilled or demineralized water, if
necessary, so that the total volume in the cup is 250 mL, but
no more.

Nors 10—The isitial sir pressure of | pai is required 1o prevent the
soil - water mixture from entering the sir-jet chamber when the mixture
is transferred 10 the dispersion cop.

9.5 Place the cover cap on the cup and open the air
control valve until the gage pressure is 20 pst (140 kPa).
Disperse the soil according to the following schedule:

Disoersion Period.
Plasticity Indes mia
Under § s
6020 10
Over 20 15

Soﬂscomﬁninghgemofmhneedbedispera
for only 1 min. Afier the dispersion period, reduce the gage
pressure t0 | psi preparatory 1o transfer of soil - water slurry
to the sedimentation cylinder.

10. Hydrometer Test

10.1 Immediately after dispersion, transfer the soil - water
sturry to the glass sedimentation cylinder, and add distilled
or demineralized water until the total volume is 1000 mL.

10.2 Using the palm of the hand over the open end of the
cylinder (or a rubber stopper in the open end), turn the
cylinder upside down and beck for a period of | min to
compicte the agitation of the sturry (Note 11). At the end of
1 min set the cyfinder in a convenient location and “ike
hydrometer readings at the following intervals = .me
(measured from the beginning of sedimentation), or as many
as may be necded, depending on the sample or the specifica-
tion for the matcrisl under test: 2, §, 15, 30, 60, 250, and
1440 min. If the controlled water bath is used, the sedimen-
tation cylinder should be placed in the bath between the 2.

and S5-min readings.

Nore 11—The sumber of twrms during this minute should be
approximaiely 60, counting the turn wpside down and back 23 two turns,
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Any soil remaining in the bottom of the cylinder during the first few
turns should be loosened by vigorous skaking of the cylinder while it is
in the inverted position.

10.3 When it is desired to take a hydrometer reading,
carefully insert the hydrometer about 20 to 25 s before the
reading is due to approximately the depth it will have when
the reading is taken. As soon as the reading is taken, carcfully
remove the hydrometer and place it with a spinning motion
in a graduate of clcan distilled or demineralized water.

NoTE 12—t is important to ret..ove the hydrometer immcdiately
aficr each reading. Readings shall be taken at the top of the meniscus
formed by the suspension around the stem, since it is not possible to
secure readings at the bottom of the meniscus.

10.4 After cach rcading, take the temperature of the sus-
pension by inserting the thermometer into the suspension.

- 11, Sieve Analysis
{1.1 After taking the final hydrometer rcading, transfer

the suspension to a No. 200 (75-um) sieve and wash with tap .

water until the wash water is clear, Transfer thc material on
the No. 200 sicve to a suitable container, dry in an oven at
230 £ 9°F (110 + 5°C) and make a sieve analysis of the
portion rctained, using as many sicves as desired, or required
for the material, or upon the specification of the material
under test.

CALCULATIONS AND REPORT

12, Sicve Analysis Valucs for the Portion Coarser than the
No. 10 (2.00-mm) Sieve

12.1 Calculate the percentage passing the No. 10 sieve by
dividing the mass passing the No. 10 sicve by the mass of soil
originally split on the No. 10 sieve, and multiplying the result
by 100. To obtain the mass passing the No. 10 sicve, subtract
the mass retained on the No. 10 sieve from the original mass.

12.2 To sccure the total mass of soil passing the No. 4
(4.75-mm) sicve, add to the mass of the material passing the
No. 10 sieve the mass of the fraction passing the No. 4 sicve
and retained on the No. 10 sicve. To secure the total mass of
soil passing the %-in. (9.5-mm) sieve, add to the total mass of
soil passing the No. 4 sieve, the mass of the fraction passing
the %-in. sieve and rctained on the Mo, 4 sieve. For the
remaining sieves, continue the calculations in the same
manner.

12.3 To determine the total percentage passing for each
sieve, divide the total mass passing (see 12.2) by the total
mass of samplc and multiply the result by 100.

13. Hygroscopic Moisture Correction Factor

13.1 The hydroscopic moisture correction factor is the
ratio between the mass of the oven-dried sample and the
air-dry mass before drying. It is a number less than one,
except when there is no hygroscopic moisture.

14, Percentages of Sofl in Suspension

14,1 Calculate the oven-dry mass of soil used in the
hydrometer analysis by multiplying the air-dry mass by the
hygroscopic moisture correction factor.

14.2 Calculate the mass of a total sample represented by
the mass of soil used in the hydrometer test, by dividing the
oven-dry mass used by the percentage passing the No. 10

TABLE 1 Values of Correction Factor, a, for Differont Specific
Gravilles of Soll Particles”

Spocific Gravity Correction Factor4
2.95 0.94
2.90 0.95
2.88 0.96
2.80 0.97
2.78 0.08
2.70 0.99
2.65 1.00
2.60 1.01
2,55 1.02
2.50 1.03
245 1.08

A For use in equation for percentage of soil remaining In suspension when using
Hydrometer 152H.

(2.00-mm) sieve, and multiplying the result by 100, This

value is the weight W in the cquation for percentage
remaining in suspcnsion. :

14.3 The percentage of soil remaining in suspension at the
level at which the hydrometer is measuring the density of the
suspension may be calculated as follows (Note 13): For
hydromcter !151H:

P = [(100 000/W) X G/G = G)IR ~ G,)

Note 13—The bracketed portion of the equédon for hydrometer
151H is constant for a serics of readings and may be calculated first and
then' muitiplied by the portion in the parentheses.

For hydrometer 152H:
P = (Ra/W) X 100

where:

a = correction faction to be applied to the reading of
hydrometer 152H, (Values shown on the scale are
computed using a specific gravity of 2.65. Correction
factors are given in Table 1),

P = percentage of soil remaining in suspension at the level
at which the hydrometer measures the density of the
suspension,

R = hydrometer reading with composite correction ap-
plied (Section 7),

W = oven-dry mass of soil in a total test sample repre-
sented by mass of soil dispersed (sce 14.2), g,

G = spcecific gravity of the soil particles, and

G, = specific gravity of the liquid in which soil particles are
suspended. Use numerical value of one in both
instances in the cquation. In the first instance any
possible variation produces no significant effect, and
in the second instance, the composite correction for R
is bascd on a value of one for G,.

15. Diamcter of Soil Particles

15.1 The diameter of a particle corresponding to the
percentage indicated by a given hydrometer reading shall be
calculated according to Stokes' law (M- : 14), on the basis
that a particle of this diamcter was ¢+ ¢ surfacc of the
suspension at the beginning of sedimentation and had settled
to the level at which the hydrometcr is measuring the density

-of the suspension. According to Stokes’ law:

D = J{30n/980(G - G,)) X L/T

where:
D = diameter of particle, mm,

l

r'—l-l-l-_’_'—ﬁ “
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n = coeflicient of viscosity of the suspending medium (in
this case watcr) in poiscs (.arics with changes in
temperature of the suspeading medium),

L = distance from the surface of the suspension to the
level at which the density of the suspension is being
mecasured, cm. (For a given hydromcter and sedimen-
tation cylinder, valucs vary according to the hydrom-
eter readings. This distance is known as cffective
depth (Table 2)),

T = interval of time from beg ining of sedimentation to
the taking of the reading, min,

G = specific gravity of soil particics, and

G, = specific gravity (relative density) of suspending me-
dium (valuc may be used as 1.000 for all practical
purposcs).

Note [4—Since Siokes’ bw comsider:- he terminal velocity of a
single sphore falling ia aa infinity of hquid, the sizes calculated represent
the diamescr of spheres that woukd fall at the same rate as the soll
particies.

15.2 For convenience in calculations the above equation
may be written as follows:

D = KJI/T

wherc:

K = counstant depending on the temperature of the suspen-
si0n and the specific gravity of the soil particies. Values
of X for a range of temperatures and specific gravities
are given in Table 3. The value of X does not change for
a senies of readings constituting a test, while values of L
and T do vary.

15.3 Values of D may be computed with sufficient accu-
racy, using an ordinary 10-in. slide rule.

Nore 15—The valwe of L is divided by T using the - and B-acales,
the square root being indicated oa the D-scale. Without ascertaining the
m&ﬂmimu-ﬂww&“dﬁc&&a

§6. Sieve Amlysis Values for Portion Fiser than No. 10
(2.00-mm) Sleve

16.]1 Calculation of percentages passing the various sieves
used in sieving the portion of the sample from the kydrom-
cter et involves several sicpe. The first step is to calculate
the mass of the fraction that would have beea retained on the
No. 10 sieve had it not been removed. This mass is equal to
the total percentage retained oa the No. 10 sieve (100 minus
total peroentage passing) times the mass of the total sample
represented by the mass of sodl used (as calculsted in 14.2),
and the resolt divided by 100.

162 Calculate next the total mass passing the No. 200
sicve. Add together the fractional masecs retained on afl the
sicves, including the No. 10 sicve, and subtract this sum from
the mass of the total sample (as calculated in 14.2).

163 Calculate next the tota’ masses passing each of the
other sicves, in 2 manner sim. ) that given in 12.2,

16.4 Calculaic last the total percentages pessing by di-
viding the total mass passing (as calculated in 16.3) by the
total mass of samplc (as calcutated in 14.2), and multiply the
result by §00.

17. Gragh
17.1 Whea the hydromcter analysis is performed, a graph

& p422

TABLE 2 Vahses of Effective Depih Based on Hydromeler and
Sedimentation Cylinder of Specified Sizes*

Hydrometer 151H Hydrometer 152H
Actual Eflective Aciusl  Ellecthe  Actusl Effectivo
Hydromoter  Depm, Hycrometer Depth, Hydrometer Dopth,
Reading t.om Reading L.om Reading L.cm
1.000 1[% ] 0 163 a 12
1.001 140 1 181 » 1.1
1.002 . 159 2 169 k< 109
1.000 158 3 158 k) 107
1.004 152 4 156 s 108
1008 - 150 5 158
1.008 AL R4 [ ] 153 k 10.4
1.007 144 7 152 7 102
1.008 142 [ ] 150 % 10.1
1.009 139 9 144 9 99
1.010 137 10 147 40 9.7
1.011 134 " 148 a LX)
1012 121 12 43 Q2 9.4
1.013 129 13 142 Q 92
1.014 128 14 140 L] 9.1
1.015 123 15 138 o a9
1018 121 10 17 46 ae
1.0V? 118 17 138 [ )4 88
1.018 113 18 133 48 84
1019 13 19 132 L] 83
1.020 1o 2 130 50 a1
1021 107 1 129 S1 79
1.022 10s x 127 2 7.8
1023 102 2 125 3 78
1024 100 ™ 124 4 74
1028 | Vg -] 1222 L 73
1028 | 1] - 120 &8 7.1
107 2 24 19 87 7.0
1.028 (1] 2 1.7 5 (¥}
109 [ ] 2 us L ] 6.6
1000 84 0 14 60 &s
1.081 [ R ]
1052 78
1033 78
1.0 73 -
1098 70
1098 ( ¥ ]
1087 (3]
1.008 62
A Vahsse of efigctive depth & caicuisted rom e equation:
Loly+ Ve~ (Vi)
where .
L = cffective depth, om,

L, = damnce siong the siem of the iydvemcter from the t0p of the buld 10 the
mark for & hydses=ter scading, cm,

Ly -oﬂh‘dkmuq

Vs = volgme of hydeometer bull, om’, snd

A = camercsisasl sses of sefigestation cylinder, cm?

Valuss vasd i caltadaling e valyes it Table 2 are o8 follows:

For both lyciromuters, 181H and 1525t

Ly = M8 cm

" .‘7",

A4 =Dsem?

For hydromster 1511t

L, = 103 cm for 8 scading of 1 500
= 2.3 cm for & seading of 1.03¢

For ydometer 155

L, = 0.5 cm for 2 seading of O gfiase -
» 1.3 cm for 2 sending of 30 g/Sase

of the test results shall be made, plotting the diameters of the
particles on a logarithmic scale as the sbscissa and the
percentages smaller than the corresponding diameters to an
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TABLE 3 Valuos of “ tor Use in Equation for Computing Diameter of Particle in Hydrometer Analysis
Temporaturo, Specific Gravity of Sofl Particles

*C 245 250 255 2.60 285 2.70 278 280 288

18 0.01510 0.01505 0.01481 0.01457 0.01435 0.01414 0.01394 0.01374 0.01356
17 0.01511 0.01488 0.01462 0.01439 0.01417 0.01396 0.01376 0.01356 0.01338
18 0.01492 0.01467 0.01443 0.01421 0.01399 0.01378 0.01359 0.01339 0.01321
19 0.01474 0.01449 0.01425 0.01403 0.01382 0.01361 0.01342 0.1323 0.01305
20 0.01456 0.01431 0.01408 0.01388 0.01385 0.01344 0.01328 0.01307 0.01280
21 0.01438 0.01414 0.01391 0.01369 0.01348 0.01328 0.01309 0.01291 0.01273
22 0.01421 0.u1397 0.01374 0.01353 0.01332 0.01312 0.01294 0.01278 0.01250
PX] 0.01404 0.01381 0.01358 0.01337 0.01317 0.01207 0.01279 0.01201 0.01243
24 0.01388 0.01365 0.01342 0.01321 0.01301 0.01282 0.01264 0.01248 0.01229
25 0.01372 0.01349 0.01327 0.01308 0.01286 0.01287 0.01249 0.01232 0.01215
26 0.01357 0.01334 0.01312 0.01291 0.01272 0.01253 0.01238 0.01218 0.01201
27 0.01342 . 0.01319 0.01287 0.01277 0.01258 0.01239 0.01221 0.01204 0.01188
28 0.01327 0.01304 0.01283 0.01284 0.01244 0.01258 0.01208 0.01191 0.0117%
29 0.01312 0.01290 0.01269 0.01249 - 0.01230 0.01212 0.01195 0.01178 -0.01162
30 0.01298 0.01276 0.01256 0.01238 0.01217 0.01199 0.01182 0.01165 0.01149

arithmetic scalc as the ordinate, When the hydrometer
analysis is not made on a portion of the soil, the preparation
of the graph is optional, since values may be securcd directly
from tabulatced data.

18. Report

18.1 The report shall include the following:

18.1.1 Maximum size of particles,

18.1.2 Percentage passing (or retained on) each sieve,
which may be tabulated or presented by plotting on a graph
(Note 16),

18.1.3 Description of sand and gravel particles:

18.1.3.1 Shape—-rounded or angular,

18.1.3.2 Hardness—hard and durable, soft, or weathered
and friable,

18.1.4 Specific gravity, if unusually high or low.

"18.1.5 Any dlfﬁculty in dispersing the fraction passmg the
No. 10 (2.00-mm) sicve, indicating any change i m type and
amount of dispersing agent, and

18.1.6 The dispersion device used and the length of the
dispersion period.

Note 16—This tabulation of graph represeats the gradation of the
sample tested. If particles larger than those contained in the sample were
removed before ustin;. the report shall so state giving the amount and
maximum size,

18.2 For matcrials tested for comphance with dcﬁmte
specifications, the fractions called for in such specnrcatxons
shall be reported. The fractions smaller than the No. 10 sicve
shall be read from the graph.

18.3 For materials for which compliance with definite
spccifications is not indicated and when the soil is composed
almost entirely of particles passing the No. 4 (4.75-mm)
sieve, the results rcad from the graph may be rcported as
follows:

(1) Gravel, passing 3-in. and retained on No. 4 sieve
(2) Sand, passing No. 4 sieve and retained on No. 200 sieve
{a) Coarse sand, passing No. 4 sicve and rclained on
No. 10 sieve

(d) Medium sand, passing No. 10 sieve and retainedon ........... %
No. 40 sieve
(c) Finesand, passing No, 40 sicveand retainedonNo,  ........... %
200 sleve
(3) Siltsize,0.07400005mm 0000 ... %
(4) Claysize, smaller than 0.00Smm = ... ....... %
Colloids, smaller than 0.00l mm = ... ........ %

18.4 For matcrials for which compliance with definitc
specifications is not indicated and when the soil contains
material retained on the No. ‘4 sicve sufficient to require a
sieve analysis on that portion, the rcsults may be reported as
follows (Note 17):

SIEVE ANALYSIS

Sieve Size
3-in.
2-in.
1%-in.
1-in,
Yein,
H-in.
No. 4 (4.75-mm)
No. 10 (2.00-mm)
No. 40 (425-um)
No. 200 (75-um)

HYDROMETER ANALYSIS

0.074 mm
0.005 mm
0.00t mm

Note 17—No. 8 (2.36-mm) and No. 50 (300-um) sicves may be
substituted for No. 10 and No. 40 sieves.
19. Keywords

19.1 grain-size; hydrometer analysis; hygroscopic mois-
ture; particle-size; sieve analysis
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U.S. Environmental Protection Agency SAS Number
CLP Sample Management Office [ ]
P.O. Box 818, Alexandria, Virginia 22313

PHONE: (703) 557-2490

SPECIAL ANALYTICAL SERVICES
Regional Request

(x] Regional Transmittal { ]Telephone Request

A. EPA Region and Site Name: Region V, Carter Lee Lumber
B. Regional Representative: Denise Boone

C. Telephone Number: (312) 886-1488

D. Date of Request:

Please provide below a description of your request for Special
Analytical Services under the Contract Laboratory Program. In
order to most efficiently obtain laboratory capability for your
request, please address the following considerations, if
applicable. Incomplete or erroneous information may result in
delay in the processing of your request. Please continue
response on additional sheets, or attach supplementary
information as needed.

1. General description of analytical service requested:

Analysis for total organic carbon (TOC) in monitoring well
samples. All aqueous samples will be filtered. Results are
reported as mg/l C.

Analysis for TOC in soil (air-dried, all screened through
100 or 140 mesh). Applicable concentration 0.1%-2.0% or
more. Detailed information must be provided with Case
Narrative for test procedures, instrumentation/apparatus,
and QC used. See Attachment 1.

2. Definition and number of work units involved (specify
whether whole samples or fractions; whether organics or
inorganics; whether aqueous or Soil and sediments; and
whether low, medium, or high concentrations):

Seven s80il samples containing low levels of TOC will be
collected in Phase I. Twenty nine aqueous samples
containing low levels of TOC will be collected in Phase II.



3. Purpose of analysis (specify whether Superfund (Remedial or
Enforcement), RCRA, NPDES, ETC.):

Superfund enforcement

4. Estimated date(s) of collection: - .

5. Estimated date(s) and method of shipment:

Method of shipment will be daily shipments by overnight
carrier.

6. Approximate number of days results required after lab
receipt of samples:

Laboratory should report results within 14 days of receipt
of samples.

7. Analytical protocol required (attach copy if other than a
protocol currently used in this program):

Waters: EPA Method 415.1, the combustion method.
Soils: See Attachment 1

8. Special technical instructions (if outside protocol
requirements, specify compound names, CAS numbers, detection
limits, etc.):

Waters: Samples will be preserved with 1 ml/1 H,SO, to pH<
2. Samples should be stored at 40C until the time of
analysis. Any remaining sample should be stored in the same
manner until the validation and the acceptance of the sample
result. The holding time is not to exceed 28 days from
sample collection. The calibration curve must include at
least 5 standards. (One of the standards must be zero
concentration). -

Soils: See Attachment 1.

9. Analytical results required (if known, specify format for
data sheets, QA/QC reports, Chain-of Custody documentation,
etc.). If not completed, format of results will be left to
program discretion.

Waters: Test procedures and specific instrument conditions
should be clearly identified. Bench records tabulating



order of calibration standards, lab blanks, samples, lab
control standards, spikes, duplicates, etc., will be
provided along with copies of work-sheets used to calculate
results. Specify the organic compound used to prepare
standards and spikes. A photocopy of the instrument
readout, (i.e. stripcharts, printer tapes, etc.) must be
included. All records of analysis must be legible and
sufficient to recalculate all sample concentrations and QA
audit results.

Soils: See Attachment 1.
10. Other (use additional sheets or attach supplementary
information, as needed):
11. Name of sampling/shipping contact:
David Shekoski Phone: (414) 272-2426
I. DATA REQUIREMENTS

Parameter Detection Precision Desired
Limit (+/~ & or conc.)

Total Organic
Carbon

organic 0.10% + 20% on duplicate sample results
Carbon % in Report
soil actual

det.linm.

if

Difference in duplicate results
should not exceed * 10 % for
concentrations > 20 mg.1l or 2 mg/l
for concentrations less than 20

ng/1

smaller.




IT. QUALITY CONTROL REQUIREMENTS
—— ——

Audits Required Frequency of Limits*
Audits (% or conc)
m

Matrix Spike**

SOILS: Positive Control
(To be determined by lab)

At least 1 per
group of 20 or
fewer samples

1 in 10
samples

85-115% Recovery

85-115% Recovery

Lab Blank (1 liter of
tapwater at pH < 2)

SOILS: Prep Blank

At least 1 per
group of 10 or
fewer samples

1 in 10
samples, or at
least twice.

£ 2.0 mg/l

A
o
[
L4

Lab Duplicate

SOILS: Duplicate Samples

At least 1 per
group of 10 or
fewer samples

1 in 5 samples

* (10% or 2.0
mg.l)

< 20% RPD in
differences of
dup. sample
results, or <0.2%
differences at
samll
concentrations

Calibration Verification
Std L]

SOILS: Instrument
Calibration checks and
Calibration Blanks (if
appropriate)

1 per group of
10 or fewer
samples

1 in 10 or
fewer samples

90-110%

90-110% Recovery
for calibration
check, and <0.1%
total Carbon for
assumed routine
sample weight.

* See Section III

** Matrix spike concentrations will be greater than 30% of

the sample concentration, but spiked sample shall not exceed

the working range of the standard curve or titration.

=



III. Action required if Limits are Exceeded:

iv i amples - Contact
Denise Boone (312)-886-1488.

Please return this request to the Sample Management Office as
soon as possible to expedite processing of your request for
special analytical services. Should you have any questions or
need any assistance, please call the Sample Management Office.



ATTACHMENT 1

METHOD FCOR DETERMINATION OF TOC IN SOIL
(As supplied bv U.S. EPA
Quality Assurance Office)

Determination of organic carbon (percent) in soil, using
subaliquots of air-dried soil, passed through a 100 mesh to
140 mesh screen. All of the subaliquot must pass the screen.
Applicable organic carbon concentration range of interest is
0.1 to 2 percent (or larger) in soil, (dry weight basis).
Laboratory may report lower concentration values.

Test procedures used for determining soil shall be the 1) dry
combustion (resistance furnace), 2) dry combustion (induction
furnace), 3) dry combustion (automated methods), or 4) wet
combustion (combustion train) methods of analysis specified
by Table 29-1 of "Methods of Soil Analyses," Part 2--Chemical
and Microbiological properties, 2nd ed., 1982, American
Society of Agronomy, and Soil Science Society of America,
Madison, Wisconsin. :

Any automated dry combustion test procedure used must pro-
vide results consistent with the other three methodologies
and must be consistent with the requirements of Chapter 29,
Sections 29-1, 29-2, and 29-3, "Methods of Soil Analysis"
(MSA) Part II, 2nd ed., as appropriate. Soils can be cal-
cerous or noncalcerous soils, with varying amounts of organic
carbon. Soils determined may be subsurface as well as sur-
face soils. If peat or muck soils are ever encountered, the
laboratory will provide with the case narrative, limitations
of any sample results and anv solutions to problems encoun-
tered. This is also true for any other problem sample types
encountered.

The laboratory, providing organic carbon analysis data, will
provide information with the case narrative concerning meth-
odology, instrumentation, and specific QA practices used for
the set of soils tested. Requested information is detailed
in the following material.

ANALYTICAL METHODS--ORGANIC CARBON IN SOQOIL

SAMPLE PREPARATION

Representative subaliquot of air-dried soil (see percent
solids SAS) screened through 100 or 140 mesh as appropriate.
All of the subaliquot must pass this screen.

TEST FOR PRESENCE OF INORGANIC CARBON, MSA, PART II,
SECTION 29-3.3.1

Place finely ground soil on a spot plate, and moisten with a
few drops of water. Add 4 N HCl1l dropwise to the wetted



sample and observe any effervescence. Allow sufficient time
for dolomite to react (-5 min.). If inorganic carbon is
absent proceed with Total Carbon in items No. 7¢, or 74
below. If inorganic carbon is present, or the test is not
definitive, proceed with items No. 7e, or 7f prior to Total
Carbon measurements of Item No. 7¢ or 7d.

TOTAL CARBON (DRY COMBUSTION), MSA, PART II,
SECTION 29-2.2.2

Use this as a guide for instrumental specifications. Instru-
ment must test solid sample directly. 1Illustrative examples
of this methodology are:

o Total Carbon (Dry Combustion--Medium Temperature
Resistance Furnace), MSA, Part II, Section 29-2.2.3.

o Total Carbon (Dry Combustion--High Temperature
Induction Furnace), MSA Part II, Section 29-2.2.4.

o Total Carbon (Dry Combustion--Other Instrumental
Methods), MSA, Part II, Section 29-2.2.5. Any
other instrumentation such as this must be justi-
fied and provide results as precise and accurate
as the results from Sectiomns 29-2.2.3 and 29-2.2.4.

TOTAL CARBON (WET DIGESTION), MSA, PART II,
SECTION 29-2.3.2

Soil digested in 60: 40 mixture of sulfuric acid and phosphoric
acid (containing K,C CO, evolved is absorbed and weighed,
or absorbed in stagdarg base gnd titrated.

o Specific examples are found in MSA, Part II, Fig-
ure 29-2, and Section 29-2.3.3.

PRETREATMENT PRIOR TO DRY COMBUSTION, MSA,
PART II, SECTION 29-3.3.3

Inorganic carbon is removed by treating sample in a combus-
tion boat, with S5 percent sulfurous acid (H,SO,) After
several hours, remove the excess H,SO, by 13 inq overnight
in an evacuated dessicator. Read 3 gtion for further
details.

PRETREATMENT PRIOR TO WET DIGESTION, MSA,
PART II, SECTICN 29-3.3.2

Inorganic carbon is removed by sulfuric acid--ferrous sul-
fate reagent in apparatus used for total carbon (Wet Diges-
tion) prior to Total Carbon measurement. See citation for
further details.



Use only the methods specified above or obtain approval of
CPMS, CRL prior to use of other method. Test procedure
description, and description of specific measurement princi-
ples including equivalency to each of the 10 items in Fig-
ure 29-1 of MSA, Part II and sample pretreatment of Sec-
tion 29-3, MSA, Part II.

Laboratory performing Total Carbon determinations must use
and have a recognized procedure for removal of any inorganic
carbon in sample.

A variety of apparatus, instrumentation, sample preparation
systems and read-outs can be used. It is the responsibility
of the laboratory to provide appropriate QC audits and QC
data with each set of samples tested.

If instrumentation requires calibration, provide calibration
curve, including zero concentration standard and preparation
blanks. Provide positive control (a test sample prepared
independently from calibration standards) that provides a
measure of accuracy of system. This should be done for all
systems including gravimetric read-outs.

ANALYTICAL RESULTS REQUIRED

As part of Case Narrative, attach description of test proce-
dure and instrumentation used for measurement of Total C and
removal of any Inorganic C. Test procedure description must
include sufficient information that the nature of specific
analytical result deliverables can be determined including
QC audits. 1In Case Narrative, discuss any problem type sam-
ples (including peat or muck soils), limitations on any sam-
ple results, and solution taken to resolve any problems. A
sample preparation log will be provided, as appropriate.

Bench records tabulating any order of any sample weights and
tare weights of absorbed CO,, instrument calibrations, blanks,
QA audits, etc., must be pr%vided along with copies of any
worksheets used to calculate results. Include copies of any
instrument read-outs. All must be legible. Report results
as percent organic Carbon on a dry weight basis (103-105°).

GLT826/10



U.S. Environmental Protection Agency SAS Number
CLP Sample Management Office ( ]
P.O. Box 818, Alexandria, Virginia 22313

PHONE: (703) 557-2490

SPECIAL ANALYTICAL SERVICES
Regional Request

(x] Regional Transmittal { )Telephone Request

A. EPA Region and Site Name: Region V, Carter Lee Lumber
B. Regional Representative: Denise Boone

C. Telephone Number: (312) 886-1488

D. Date of Request:

Please provide below a description of your request for Special
Analytical Services under the Contract Laboratory Program. In
order to most efficiently obtain laboratory capability for your
request, please address the following considerations, if
applicable. Incomplete or erroneous information may result in
delay in the processing of your request. Please continue
response on additional sheets, or attach supplementary
information as needed.

1. General description of analytical service requested:

Analysis of chloride in monitoring well water samples.
Results are reported in mg/l chloride.

2. Definition and number of work units involved (specify whether
whole samples or fractions; whether organics or inorganics;
whether aqueous or Soil and sediments; and whether low,
medium, or high concentrations):

During Phase II, twenty nine agueous samples will be
collected containing low concentrations of chloride.

3. Purpose of analysis (specify whether Superfund (Remedial or
Enforcement), RCRA, NPDES, ETC.):

Superfund - Enforcement

-

4. Estimated date(s) of collection: .




Estimated date(s) and method of shipment:

Method of shipment will be daily shipments by overnight
carrier.

Approximate number of days results required after lab
receipt of samples:

Laboratory should report results within 14 days of réceipt
of samples.

Analytical protocol required (attach copy if other than a
protocol currently used in this program):

1. EPA Method 325.1 (Colorimetric, Automated
Ferricyanide, AA-I) 1983 ed., or

2. EPA Method 325.2 (Colorimetric, Automated
Ferricyanide, AA-II) 1983 ed.

Special technical instructions (if outside protocol
requirements, specify compound names, CAS numbers, detection
limits, etc.):

Samples should be stored at 40C until the time of analysis.
Any remaining sample should be stored in the same manner
until the validation and the acceptance of the sample
result.

Sample holding time is 28 days from date of collection.
Use a standard curve between 0 and 200 mg/l or less.

The calibration curve should include 5 points or more
(including a zero concentration standard).

Samples with absorbance or peak heights greater than the
highest standard must be diluted and reanalyzed.

Analytical results required (if known, specify format for
data sheets, QA/QC reports, Chain-of Custody documentation,
etc.). If not completed, format of results will be left to
program discretion.

The test procedure used will be clearly identified. Bench
records tabulating order of calibration standards,
verification and control standards, samples, matrix spikes,
titrant blanks, etc. with resulting peak height,
concentration, or absorbance read-outs will be provided with

2



copies of work sheets used to calculate results. A
photocopy of instrument readouts, (i.e., strip charts,
printer tapes, etc.) must be included for all analysis. Aall
records of analysis and calculation must be legible and
sufficient to recalculate all sample concentrations and QA
audit results.

10. Other (use additional sheets or attach supplementary
information, as needed):

11. Name of sampling/shipping contact:
David Shekoski Phone: (414) 272-2426

I. DATA REQUIREMENTS

Parameter Detection Precision Desired

Limit (+ % or conc.)

Chloride 2 mg/l Difference in duplicate sample
results are to be < 2 mg/1l for
concentrations <50 mg.1 and are
to be <10% for concentrations
exceeding 50 mg/l. The
significant figures to report
depends on sensitivity of
colorimetric curve or the number
of significant figures in titrant
volume.




U.S. Environmental Protection Agency SAS Number
CLP Sample Management Office [ ]
P.0. Box 818, Alexandria, Virginia 22313

PHONE: (703) 557-2490

SPECIAL ANALYTICAL SERVICES
Regional Request

[X] Regional Transmittal [ ]JTelephone Request

A. EPA Region and Site Name: Region V, Carter Lee Lumber
‘'B. Regional Representative: Denise Boone

C. Telephone Number: (312) 886-1488

D. Date of Request:

Please provide below a description of your request for Special
Analytical Services under the Contract Laboratory Program. 1In
order to most efficiently obtain laboratory capability for your
request, please address the following considerations, if
applicable. Incomplete or erroneous information may result in
delay in the processing of your request. Please continue
response on additional sheets, or attach supplementary
information as needed.

1. General description of analytical service requested:

Analysis of soils by Toxicity Characteristic Leaching
Procedure (TCLP) -- Method 1311 of Federal Register June 29,
1990 for the eight regulated metals. TCLP sample extracts
must be prepared within 28 days of the date of sample
collection for Hg and 180 days for all other metals. Use a
minimum sample aliquot of TCLP extract to determine
compliance with TCLP regulatory levels.

2. Definition and number of work units involved (specify whether
whole samples or fractions; whether organics or inorganics;
whether aqueous or Soil and sediments; and whether low,
medium, or high concentrations):

Ten low concentration soil samples will be collected during
the Phase II sampling event.

3. Purpose of analysis (specify whether Superfund (Remedial or
Enforcement), RCRA, NPDES, ETC.):

1



9.

Superfund enforcement.

Estimated date(s) of collection: .

Estimated date(s) and method of shipment:

Method of shipment will be daily shipment by overnight
carrier.

Approximate number of days results required after lab receipt
of samples:

Samples—must—Pbe—extracted-within28-daysof collection for
Hg—and—within-180-days—for -all other metals; TCLP-extracts
must-be analyzed—within 28 days of extraction for Hg. Data

package due'14 days of receipt of samples.
AN
Analytical protocol required (attach copy if other than a
protocol currently used in this program):

Method 1311 of Federal Register - June 29, 1990 for
extraction. CLP SOW 7/88 or ILMOl1 for analysis of extracts
with modifications of Attachment I and Table 1.

Special technical instructions (if outside protocol
requirements, specify compound names, CAS numbers, detection
limits, etc.):

See Attachment I and Table 1. Soils will be collected in 1-
liter wide-mouth glass jars for metals. Samplers are
instructed to add only soil. It interstitial water is
present on arrival the laboratory, please remix water with
soil prior to initiation of Method 1311. Standardize the
acetic acid solutions (Section 5.7.2), and the 1N HCl
(Section 5.3) by titrating with standard 0.1N NaOH before
use. Must be within + 5% of required value.

Analysis of diluted TCLP extract wi using SOW 7/88

or ILMO1l and QC requirements of CASE

NARRATIVE MUST DISCUSS ANY SAMPLE PROBL N 3,,;,\'—\0»:\ g
<

Analytical results required (if known, specify format for
data sheets, QA/QC reports, Chain-of Custody documentation,
etc.). If not completed, format of results will be left to
program discretion.

Attachment I and Method 1311 provide information for
extraction. Use SOW 7/88 or ILMO1 for providing Table 1
constituents. Separate Form I’s are to be provided for

2



Table 1 constituents and for Table 1 constituents corrected
will also include extraction information of Items "a"
through "e" and Item "g" of Attachment I.

10. Other (use additional sheets or attach supplementary
information, as needed):

Data rejection and non payment will be recommended if the
laboratory does not follow the methods referenced in this
SAS. Lab must submit all original field documentation
(COCs, tags, SAS PLs, etc.) and originals for data to the
Region in the time frame referenced in Section 6 of this SAS
(analogous to a RAS-CSF).

'11. Name of sampling/shipping contact: David Shekoski

Phone: (414) 272-2426

I. DATA REQUIREMENTS

Degired Duplicate
Parameter Detection Limit Precision
(+% or Conc.)
S8ee Table 1 See Table 1 Use + 25%
All ICP measure- difference(advisory
nents of SOW 7/88 for TALS)

or ILMOl1l are to
be included but
remaining TALs need
not be reported.



II.

QUALITY CONTROL REQUIREMENTS

Audits Required

Frequency of Audits

Limits*
(£ ¢ or conc.)

Matrix Spike#*»

1 per group of 20
or fewer samples

85-115% Recovery

Lab Duplicate

1 per group of 10
or fewer samples

+ (10% or 5 mg/l)

Verification std.
* See Section II1

Lab Blank 1 per group of 10 < 5 mg/l
or fewer samples
Calibration 1 per group of 10 90-110% Recovery

or fewer samples

** Matrix spike concentrations will be greater than 30% of
the sample concentration, but spiked sample shall not exceed
the working range of the standard curve or titration.

III.

Action Required if Limits are Exceeded:

Take corrective action and reanalyvze samples - Contact
i )-886-1488.

Please return this request to the Sample Management Office as
soon as possible to expedite processing of your request for

special analytical services.

Should you have any questions or

need any assistance, please call the Sample Management Office.



II. QUALITY CONTROL REQUIREMENTS

Audits Required

TCLP Extraction

Preparation Blank

for Extract Fluid #1
(see 7.1.4.4 of Method
1311)

Prep. Blk. for Extract
Fluid #2, if necessary

Analysis of TLCP Extracts

Preparation blank for
TCLP Extract
Determinations

MS/MSD
(See Table 1)

All other QC audits per
SOW 7/88 or ILMO1l

Frequency of
Audits :

Each set of
solid samples

Same

Per
appropriate
SOW and set-up
with each TCLP
extract batch

See Table 1
(required for
inorganics)

1 for each set
of 8 sample
extracts.

Per SOW 7/88
or ILMO1

Limits*
(*% or conc)

<5% of Regulatory
levels of Table
1. Discuss in
case narrative if
larger than CRDLs
of SOW.

Same

CRDL of
appropriate

SOW for Table 1
constituents.

Advisory - used
to correct TCLP
values recovery.
See Note 1 of
Table 1. RPD

< 20% (MS/MSD)

Per SOW 7/88 or
per ILMO1

III. Action Required if Limits are Exceeded:

Take corrective action and reanalyze samples - Contact

Denise Boone (312) 886-1488.

Reanalysis of TCLP extracts

may be necessary per requirements of Note 1 to Table 1.

Please return this request to the Sample Management Office (SMO)
as soon as possible to expedite processing of your request for
Should you have any questions or
need any assistance, please call the SMO.

special analytical services.



ATTACHMENT I

TCLP Extraction will be done by Federal Register of June 29, 1990
(attached) including bottle extraction for metals. Samples will .5\ @ pe
pe—wet soils or sediments’ therefore, filtration procedure -seiegrimic
(Section 7.1.1.7 of attached procedurey XY’ produce interstitial ———=
water. -A}se any water collecting on top of sediment or soil is

not to be discarded, but mixed with sample prior to filtration or

%t solid determination (Section 7.1.1). TCLP Extracts may be a
combination of liquid filtrate and solid TCLP extracts (see

Sections 7.2.13.2 and 7.3.14) but will depend on the physical

nature of the soils collected. Particle size reduction is not

expected to be necessary for these soils. Sample preparation

logs will be needed to record all required information of Method

1311 including (but not limited to):

a. Weight (s) of extracted samples (100g minimum aliquot size is A
required for 100% solids content) and volume of any filtrate
(Sections 7.2.2 and 7.2.5).

b. Preliminary evaluations of percent solids.

c. pH data for selection of Extraction Fluid #1 or
(Section 7.1.4.2).

d. Dates of each preparation step, with associated weights and
measured volumes.

e. pH value of final TCLP extract (Section 7.2.14)

f. Holding times (Section 7.4) are to be met and are to be
counted from the date of collection.

g. Record HCl1l normality (Section 5.3) and acetic acid normality
(Section 5.7.2) (SAS par. 8) and measured pH of Extraction
fluids(Section 5.7.1 and 5.7.2). Record dates of each of
required measurements.

h. Standardization of Hydrochloric acid and acetic acid for
BExtraction Fluid #1 and Extraction Fluid #2.

1. The 1 N HC1l can be and will be standardized to 1.0 N et
HCl1l + S%.

2. The pH of Extraction Fluid #1 will be 4.93 + 0.05. No
Standardization of acetic acid can be done - See
Section 5.7.1 of Method in Federal Register 6-29-90.

3. The pH of Extraction Fluid #2 will be 2.88 + 0.05.
Standardization of acetic acid is not mandatory but
will be done for informational purposes (Optional) and
will be compared to theoretical value of 5.7 ml.
glacial acetic acid diluted to 1 liter. Titration of
acetic acid normality can not be used for contract
compliance purposes if correct pH value is obtained
(2.88).

i. TCLP combined extract aliquots will be acidified for
subsequent metals analysis (Section 7.2.14).

ITEMS ®a®™ - "e" AND ITEM "g" MUST BE A PART OF FORM I REPORT.
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Analysis of TCLP extracts will be done to determine compliance
with Regulatory Levels using minimum sample aliquot volumes
necessary for this purpose.

DETERMINATION SAMPLE ALIQUOT FINAL VOLUME TAKEN FOR
(ml) (mls) S8OW ANALYSIS8 AFTER
DILUTION OF SAMPLE
ALIQUOT
Metals (ICP) 10 100
Metals (GFAA) 10 - 100
'Hg (CVAA) 5 100

Sample aliquot sizes are to be minimized, as above, to alleviate
interferences from acetic acid/acetate buffer, to provide CRQLs

that are 10-20% of Regulatory Levels, and to expand the working

concentration range of the test procedures.

All constituents of Table 1 are required to be determined and
reported for TCLP extracts. Remaining TALs of 7/88 or ILMO1l are
not required , except that all ICP emission spectroscopy
measurements required by SOW 7/88 or ILMO1 are to be made and.
included in raw data. A matrix spike (MS)/matrix spike duplicate
(MSD) for all constituents in Table 1 will be prepared and
determined using one of the TCLP soil extracts. The same extract
need not be used for all analyses (ICP, GFAA, or CVA).

MS/MSD results are advisory and used for calculation purposes.



TABLE 1
TCLP CONSTITUENTS TO BE DETERNMINED BY METHOD 1311,
TCLP REGULATORY LEVELS, SAMPLE ALIQUOT VOLUMES TO BE USED,
AND MS/MSD LEVELS AND CRQLS TO BE USED
PINAL DILUTED SAMPLE ALIQUOTS (100 ml)s

CONTAMINANT REGULATORY SAMPLE MS/MSD CRQL

METALS LEVEL ALIQUOT LEVEL IN FINAL

(SOW 7/88 (ug/L) VOLUME IN FINAL ALIQUOT

or ILMO1l) ml ALIQUOT DILUTION
(ug/L) (ug/L)

As (GFAA) 5,000 10 500 50

Ba (ICP) 100,000 10 10,000 1,000

cd (ICP) 1,000 10 100 10

Cr (ICP) 5,000 10 500 50

Pb (ICP 5,000 10 500 50

or GFAA)

Hg (CVAA) 200 5 10 0.5

Se (GFAA) 1,000 10 100 10

Ag (ICP) 5,000 10 500 50

*NOTE: TCLP Extraction of June 29, 1990 requires correction of
constituent values for matrix spike recoveries. See Section 8.2
of Method 1311 of Federal Register June 29, 1990.

The average MS/MSD recovery developed for 1 of the soil extracts
will be applied to all of the soil extracts. It is not expected
that the samples will provide TCLP values that will exceed
Regulatory Levels; however, there is a finite chance that this
will occur.

If any on TCLP analyte in an extract exceeds Requlatory Levels,
the extracts reanalysis is unnecessary using a Regulatory Matrix
Spike concentration (see Section 8.2 of Method 1311).

If the concentration of the analyte after correction for the
matrix spike recovery is > 10% of but less than the regulatory
level, the TCLP extract must be reextracted using a smaller
aliquot and spiked at the regulatory level such that the native
analyte is at approximately the regulatory level.

If sample concentrations exceed the calibration range, sample
must be diluted to fall within the calibration range.

7



Appendix F
Field Measurements and Monitoring

pH
Method
Electrometric
References
Methods for Chemical Analysis of Water and Wastes, U.S. EPA, Method 150.1, 1983.

Orion SA250 pH Meter Instruction Manual, 1987, Part No. 205376-001, Orion
Research Incorporated, Boston, MA.

Orion Ross pH Electrode Instruction Manual, 1988, Part No. 502700-098, Orion
Research Incorporated, Boston, MA.

Sensitivity

0.01 pH unit

Range

1 to 12 pH units

Sample Holding Time

Less than 6 hours

Reagents
pH buffer solutions for pH 4, 7, and 10
Deionized water in squirt bottle

. 3 M KCL internal filling solution
. Storage solutions

Apparatus
. pH meter
. Combination pH and reference electrode
. Beakers, plastic or glass
e Spare battery



Calibration (most pH Meters)

1.

[Aed

5.

6.

Select either pH 4 and 7, or pH 7 and 10 buffers, whichever will bracket the
expected sample concentration. Note: Mix all buffer solutions before use.

Place electrode in pH 7 buffer solution. Wait for the pH to stabilize and
adjust CAL until pH display reads 7.0.

Rinse electrodes and replace pH 7 buffer with either pH 4 or 10 buffer.
Wait for the pH value to stabilize. Adjust SLOPE until pH display reads 4.0
for the pH 4 buffer or 10.0 for the pH 10 buffer. Note: Slope values in the
92 t0 102 percent range are acceptable.

Rinse electrodes and replace pH 4/10 buffer with pH 7 buffer.

If display reading is not 7.0, repeat steps 2 through 4.

Autocalibration (Orion SA 250)

1.

[

Select either pH 4 and 7, or pH 7 and 10 buffers, whichever will bracket the
expected sample concentration. Note: Shake all buffer solutions before use.

Select pH mode and resolution (pH 0.1).
Press ISO and verify that the isopotential point is 7.0.

Place electrode and Automatic Temperature Compensation (ATC) probe in
pH 7 buffer. _

Press CAL. The display will alternate between 0.1 and the pH value of the
buffer. Wait for the pH value to stabilize. Press ENTER. After a short
pause the display will advance to 0.2

Rinse electrodes and ATC probe and replace pH 7 buffer with either pH 4 or
10 buffer.

Wait for pH value to stabilize. Press ENTER. The letters pH will be
displayed. The pH meter is calibrated and ready for use. Note: Slope values
in the 92 to 102 percent range are acceptable.

Rinse electrode and ATC probe and place into sample. Read the pH directly.



Calibration Frequency

Daily, at the bcginning and end of the day, recheck calibration with pH 7 buffer once
every 10 samples and after maintenance.

Operating Procedure
1. Check all connections for tight fit.
2. Inspect electrodes (and ATC probe).

3. Check battery charge.

4. Perform calibration, at the beginning and end of the day.

5. Rinse the electrode with distilled water and then with the sample to be
measured.

6. Place electrode (and ATC probe) in previously mixed sample. Immerse

electrode such that junction is covered by sample.
7. When the display is stable, record sample pH.
8. Recheck calibration with pH 7 buffer solution once every ten samples.

9. After use store electrode. For short-term storage (up to 1 week) soak
electrode in manufacturer’s recommended storage solution. For long-term
storage, the reference chamber should be filled and the filling hole securely
covered.

10.  Cover the sensing element and/or reference junction with its protective cap
and a few drops of the manufacturer’s recommended storage solution.

When calibrating the meter, use pH 4 and 7 buffers for sample with pH <7, and
pH 7 and 10 buffers for samples with pH >7. Measurement of pH is temperature
dependent. Therefore, temperatures of buffers and samples should be within 2°C.
This is not applicable for meters equipped with an automatic temperature
compensation probe.

Weak organic salts, inorganic salts, and oil and grease interfere with pH
measurements. If oil and grease are visible, note on data sheet. Clean electrode as
described in manufacturer’s instrument manual.

Avoid rubbing or wiping electrode bulb to reduce chance of error from polarization.

To ensure a quick response and free-flowing liquid junction, the sensing element and
reference junction must not be allowed to dry out.
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Quality Control Requirements

Accuracy will be assessed by performing two measurements on two standard buffer
solutions that bracket the pH range of the samples. Recheck calibration with ph 7
buffer solution once every ten samples. Each measurement will be within +0.05
standard unit of pH selection. Precision will be assessed by duplicate measurements

and must be less than or equal to 0.1 standard unit. Duplicates will be run at the rate
of one every ten samples.

Preventive Maintenance (Frequency)

1. Field equipment is inspected in the warehouse prior to delivery to the field.

2 Check batteries (daily).

3. Perform a two-point calibration (daily and after maintenance).

4. Inspect the electrode for scratches, cracks, salt crystal buildup, or membrane/
junction deposits. Rinse off any salt buildup with deionized water and remove
membrane/junction deposits as described in the manufacturer’s operators
manual (as needed).

S. Clean electrode by soaking in 0.1M HCL or HNO, for 30 minutes, followed by
soaking in storage solution for at least 1 hour (as needed or when slow
response is observed).

6. Drain the reference chamber and flush it with the manufacturer’s filling

solution (weekly).

Specific Conductivity and Temperature
References
Methods for Chemical Analysis of Water and Wastes, US. EPA Method 120.1, 1983.

YSI Models 33 and 33M S-C-T Meters, Instructions, November 1987, Item 021470,
Yellow Springs Instrument Co., Yellow Springs, Ohio.

Sensitivity

1 umho/cm @ 25°C.
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Range

0.1 to 100,000 wmho/cm.

Sample Holding Time

Determine onsite or within 24 hours.

Reagents

Distilled water in squirt bottle and standard potassium chloride solution.

Reagent Preparation

1. Stock Potassium Chloride (KC1) Solution (1.00 N): Dissolve 74.555 g KCl in
distilled water and dilute to 1,000 mL in a volumetric flask.

2. Standard Potassium Chloride Solution (0.01 N): Dilute 10.0 mL of stock
1.00 N KCl solution to 1,000 mL with distilled water using a volumetric pipet
and flask. '

Apparatus

Conductivity meter and electrodes. Beakers or jars, plastic, or glass; spare batteries,
size D alkaline.

Calibration Procedure

1.

Switch mode to OFF and unplug the probe, correct meter zero (if necessary)
by turning the adjustment screw so that the meter needle coincides with the
zero on the conductivity scale.

Switch mode to REDLINE, correct meter redline (if necessary) by turning the
adjustment screw so that the meter needle coincides with the redline on the
meter face. If this cannot be accomplished, replace the batteries.

Plug the probe into the probe jack.

Place the probe in the 0.01 N standard potassium chloride solution. Record
temperature (°C) and conductance (micromho/cm).

Correct conductivity reading for temperature. This value must correspond
(=10 percent) to the expected value in Table 1. If the calibration fails, then
appropriate corrective action must be performed and the instrument
recalibrated.
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Note: The temperature probe should be calibrated against a NBS, an ATSM
standard or equivalent thermometer before each sampling event.

Operation Procedure

1

2

Perform calibration at end and beginning of the day.

Switch mode to TEMPERATURE. Allow time for the probe temperature to
come to equilibrium with that of the water before reading. Read the
temperature on the bottom scale of the meter in degrees Celsius.

Switch mode to X100. If the reading is below 50 on the 0 to 500 range (5.0 on
the 0 to 50 mS/m range), switch to X10. If the reading is still below 50

(5.0 mS/m), switch to the X1 scale. Read the meter scale and multiply the
reading by the mode factor. The answer is expressed in microohms/cm.
Measurements are not temperature compensated.

When measuring on the X100 and X10 scales, depress the CELL TEST
button. The meter reading should fall less than 2 percent; if greater, the probe
is fouled and the measurement is in error. Clean the probe and remeasure.

Operating Suggestions

. Obstructions near the probe can disturb readings.

. When the calibration test indicates low readings the probable cause is
dirty electrodes. Hard water deposits, oil, and organic matter are the
most likely contaminants.

. Caution: Do not touch the electrodes inside the probe. The plating
material is soft and can be scraped off.

. If cleaning does not restore the probe performance, replatinizing may
be required. Always rinse the probe thoroughly in tap water, then in
distilled or deionized water after cleaning and before storage. It is best
(not required) to store conductivity cells in deionized water.

. Most problems in obtaining good records with monitoring equipment
are related to electrode fouling and to inadequate sample circulation.

Calibration Frequency

At the beginning and end of the day or after maintenance, recharge battery after each
use. Factory checkout and calibration shall be yearly or when malfunctioning.
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Calculations

Calculate conductivity using the formula:

Gy, = Gy
[1 + 0.02 (T-25)]
where

G,s = conductivity at 25°C, umho/cm

T = temperature of sample, °C

G = conductivity of sample at temperature T, umho/cm

Table 1
Conductivity Meter Calibration Table
Temperature Conductivity

(cC) . _(umho/cm)
15 1,141.5
16 1,167.5
17 1,193.6
18 1,219.9
19 1,246.4
20 1,273.0
21 1,299.7
22 1,326.6
23 1,353.6
24 1,380.8
25 1,408.1
26 1,436.5
27 1,463.2
28 1,490.9
29 1,518.7
30 1,546.7

Quality Control Requirements

The accuracy of conductivity measurements will be assessed by measurement with a
0.01 N standard KCl solution before sample analysis and at the end of the day.
Accuracy of measurements will be +5 percent of the standard. Precision will be
assessed by analysis of duplicate measurements which will have a relative percent
difference of <15 percent. Duplicates will be run at the rate of one every ten
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samples. The thermometer on the conductivity meter will be checked before each
sampling event for accuracy against an ASTM, NBS standard or equivalent
thermometer. Accuracy of the measurement shall be +1°C.

Preventive Maintenance

. Field equipment is inspected in the warehouse prior to delivery to the
field.

. The only maintenance required in battery replacement (every 200 hours
or as needed).

. Recalibration (if necessary) should be done at the factory.

Field Filtering
Reference
EPA 1979, Metals 5.
Sample Handling
Filter as soon as possible after sample collection.
Reagents and Apparatus
1. 10 percent HNO, solution in a squirt bottle and in a liter plastic bottle
2. DI water
3.  Plastic forceps
4.  Filtration apparatus
S. 2.0 pm membrane filters (142 mm)
6.  Glass fiber prefilters (142 mm)
7.  Peristaltic pump
Reagent Preparation
1. 10 percent HNO, solution: Add about 900 mLs of DI water to a 1 liter

Erlenmeyer flask. Using a graduated cylinder, add 100 mLs concentrated
HNO,; to the DI water while stirring.
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Procedure—Filter Stand
1. Using plastic forceps, place a 0.45 um filter on top of filter apparatus.
2. Place a prefilter on top of membrane filter.

3. Place top onto filter apparatus. Screw wing nut bolts down until even and snug.
Finish tightening with plastic wrench.

4.  Attach end of PVC hosing from pump to filter apparatus.

5. Run 50 to 100 mLs of HNO; through apparatus, rinse with 50 to 100 mLs DI
water. Do not collect this filtrate.

6. Place sample bottle under outlet.

7. Turn pump on, run sample through filter, and collect filtered sample from
bottom of apparatus.

8. Shut off pump.

9.  Rinse twice with DI water, remove filter and dispose, proceed as above for next
sample.

10. Run a DI water blank every 10 to 20 samples.

Notes

Samples with high sediment can be filtered through several membranes with
increasing pore size and several prefilters. The 0.45 um membrane filter should
always be on the grid, and the coarsest filters on the top.

Procedure—Disposable Inline Filter

1. Attach tubing from pump outlet to filter inlet (note flow direction on the filter
housing).

2.  Place sample bottle under outlet.

3. Turn pump on, run sample through filter and collect filtered sample from
outlet.

4.  Shut off pump.

5. Remove filter and discard.



6. Run 50 to 100 mL 10 percent HNO, through pump tubing, discarding rinsate.

7.  Run 50 to 100 mL DI water through pump tubing, discarding rinsate. Allow
enough time to remove all water from the tubing before turning off the pump.

8  Run a DI water blank every 10 to 20 samples.

HNu Monitoring
References

HNu Model PI1101 Portable Photoionization Analyzer Instruction Manual,
December 1985, HNu Systems, Inc., Newton, MA.

HNu Model ISP1 101 Intrinsically Safe Portable Photoionization Analyzer Instruction
Manual, January 1986, HNu Systems, Inc., Newton, MA.

Sensitivity

0 to 20 ppm at full-scale detection at span = 9.8 ppm; 10.2 ev Probe.

Range

0.1 to 2.000 ppm.

Calibration Gas

Isobutylene at 100 ppm.

Calibration

By analyzing a gas of known concentration, the HNu is easily calibrated. Isobutylene
is typically used as the calibration gas with the instrument calibrated to benzene
equivalents. When calibrating the HNu, always remember to deliver the calibration
gas at ambient temperature and pressure, handle gas cylinders with care, and
calibrate every day. Also, the calibration gas must be stable during the period of use,
all gas cylinders must have proper regulators.

Calibration Procedure

1.  Identify the probe by lamp label.

2. Arach the probe to the readout unit. Twist connector clockwise until locked.
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10.

Affirm the relative photoionization sensitivity (PS) calibration gas. [The
required reading for isobutylene to read in benzene equivalents is equal to
isobutylene ppm x PS (Isob.)/PS (benzene).]

Turn the function switch to battery check position. The indicator should read
within the green arc. If indicator is below the green arc or if red L&D comes
on, battery must be charged.

Zero the instrument by turning function switch to standby and rotate
potentiometer until the meter reads zero.

Connect sampling hose to regulator outlet and the other end to sampling probe
of HNu.

Crack regulator valve.
Adjust span potentiometer to obtain proper reading.

If calibration can not be achieved, clean the UV light source window using lens
paper and HNu cleaning compound.

If still unable to calibrate, perform preventive maintenance. Return to factory
if those procedures do not work.

Calibration Frequency

Daily or after maintenance. Recharge battery after each use. Factory check out and
calibration shall be yearly or when malfunctioning.

Preventive Maintenance (Frequency)

The HNu is inspected and calibrated in the warehouse prior to delivery to the field to
ensure the instrument is operating property.

Battery (Daily)

Check the battery charge during each period of operation. When the meter needle
falls below the green zone or the low-battery indicator light illuminates recharge
battery. Do not use the instrument when light is on. When not operating, leave the
analyzer assembled and connected to the battery charger. In case of emergency, the
analyzer may be used with a low-battery charge.
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Gas Cylinders and Valves (After Installation)
All gas supply lines must be leak tested. Leakage can be determined by testing line

connections and valve stems with a commercially available leak test solution. Leaks
are generally stopped by tightening the fitted surfaces but may require new hardware.

Air Sampling Stream (Initially, then as Needed)

Leaks that develop in this system may result in dilution or loss of sample, causing
erroneous vapor concentrations and slow response. A fan draws gas in through the
probe and ion chamber. Small fluctuations in the flow rate will not affect the
measurement. A major obstruction to the flow rate will prevent proper operation
and lengthen response time. Refer to the manufacturer’s instrument manual for
specific procedures.

Quality Control Requirements

Precision of =30 percent. Daily calibration.

OVA Monitoring
Reference

Model OVA 128 Ceruury Organic Vapor Analyzer, Instruction. December 1985,
Foxboro. New Haven, CT.

Sensitivity

0.1 ppm (methane).

Range

0 to 1,000 ppm.

Calibration Gas

Mecthane gas at 100 ppm.

Calibration

By analyzing a gas of known concentration, the OVA is easily calibrated. Methane in
air at a concentration of 100 ppm is typically used as the calibration mixture, although

the OVA can be calibrated to many other compounds. Primary calibration of an
OVA is performed at the factory. When calibrating the OVA, always remember to
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deliver the calibration gas at ambient temperature and pressure, handle the gas

cylinders with care, and calibrate every day. Also, the calibration gas must be stable

during the period of use, and all gas cylinders must have proper regulators.

Calibration Procedure

1. Connect probe readout assembly to sidepack unit.

2. Check battery condition by moving INSTR Switch to BATT.

3. Turn INSTR to ON and allow 5 minutes to warm up.

4, Use calibration adjust knob to set needle to level desired for activating alarm.
If alarm level is not zero, the calibration switch must be set to appropriate
level.

5. Turn volume knob fully clockwise.

6.  Turn the alarm level adjust knob until the audible alarm is activated.

7.  Move calibration switch to 1X and adjust meter reading to zero using zero
calibration adjustment.

8.  Turn pump switch on.

9.  Open hydrogen tank valve and hydrogen supply valve. Wait 1 minute.
10. Depress ignitor button until burner lights (not more than 6 seconds).
11.  Set calibration switch to 10X.

12. Connect sampling hose to regulator outlet and the other end to sampling probe
of OVA.

13.  Crack the regulator valve.
14. Check to see if proper reading is achieved.

15. If reading is =10 percent from expected value, return to factory for
- recalibration.

Calibration Frequency

Daily or after maintenance, recharge battery after each use. Factory check out and
calibration shall be yearly or when malfunctioning.
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Preventive Maintenance

The OVA is inspected and calibrated in the warehouse prior to delivery to the field
to ensure the instrument is operating property.

Battery (Daily)

Check battery condition by moving the INSTR switch to the BATT position.
Recharge the battery if a low charge is indicated. Do not use the instrument with a
low battery charge. When not operating, leave the analyzer connected to a battery
charger. Never recharge battery in a hazardous environment.

Particle Filter (As Needed)

Particle filters (primary and secondary) remove foreign matter (>10 microns) from
the sample stream. These filters must be in the sample line whenever the instrument
is operating. A decrease in flow rate may indicate a plugged filter.

Sampling Fixtures (As Needed)

Sampling fixtures should be periodically cleaned with an air hose and/or detergent
water to eliminate foreign particulate matter.

Hydrogen Fuel, Calibration Gas, and Valves
(Initially, after Changes)

Use prepurified or zero-grade hydrogen (certified total hydrocarbons as methane
<0.5 ppm recommended). All fuel and calibration gas supply lines should be leak

tested. Leakage can be determined by testing line connections and valve stems with a
commercially available leak test solution. Leaks are usually stopped by tightening the
fitted surfaces but may require new washers or hardware.

Air Sampling Pump System

(Initially, As Needed)

Leaks that develop in this system may result in dilution or loss of sample, causing
erroneous vapor concentrations and slow response. The OVA is equipped with a

flow gauge that provides a method to check for air leaks. Refer to the
manufacturer’s instrument manual for specific procedures.

Contaminated Control (As Needed)
Background readings may be relatively high under normal ambient conditions. The

sources of high background are normal methane background, contaminated hydrogen
supply gas, and contamination in the air sample line. Background readings less than

F-14



1 ppm are generally accepted since sample measurement is additive to that
background. However, the low background values are more desirable. High
background is commonly corrected by running the OVA for an extended time in a
clean area. Refer to the manufacturer’s instrument manual for specific analysis and
correction procedures.

Quality Control Requirements

Precision of =30 percent. Daily calibration.

GLT338/029.51
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Appendix G
Sample Documentation and Packing
and Shipping Instructions

Sample Documentation Instructions

Sample Identification Matrix (Figure 1)

1.

2.

10.

11.

12.
13.

14,

15.

Enter site name.

Enter project number.

Enter the case number and/or SAS number.

Enter the CRL log number.

Specify the sample matrix using the two- or three-digit codes listed below:

. SS—Surface Soil
) GW—Groundwater

Enter the sample number.

Enter the organic traffic label number or the SAS sample number.
Enter the inorganic traffic label number.

Enter the chain-of-custody number.

Indicate the laboratory to be doing the analysis (abbreviations may be used as
they are shown on the current laboratory list).

Enter the date the sample was taken: month, day, year (no hyphen or slash,
e.g., 081292).

Enter the shipping date.
Enter the airbill number of the shipment.

List sample tag numbers corresponding to sample containers shipped under
the traffic label number listed in either box 7 or 8.

List the QC lot numbers of the containers matching the tag numbers listed in
Item 14.
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Note: The date recorded on this form must be suitable for computer entry.
Each entry must be flush left and must not exceed the number of digits
allowed in each section. If portions of samples are to be sent to more than
one laboratory for analysis, allow an entire line for each laboratory to
accommodate for the additional traffic report, chain-of-custody, and airbill
numbers.

Sample Tag (Figure 2)

1.

2.

10.

11.

Enter date of sampling.

Enter time of sampling (military time only).
Specify “grab” or “composite” sample with an “X.”
Enter CH2M HILL sample identification code.
Obtain signature of sample team leader.

Indicate preservaﬁve used (if any) with an “X.”

Specify all parameters for analysis by placing an “X” to the right of each one.

Indicate the sample number (for CLP Lab) or CRL log number (for CRL).

Indicate case number and/or SAS number (e.g., Case No. 1234 and/or SAS
No. 5678E).

Leave BLANK (for laboratory use only).

Enter any desired analyses not listed on menu (e.g., PCBs, ammonia, sulfide,
etc.) and mark box with an “X.”

Inorganic Traffic Report (Figure 3)

1.

2.

3.

4a.

4b.

Enter assigned laboratory case number.

Enter assigned laboratory SAS number, if applicable.
Check the code that describes the activity being performed.
Enter site name.

Enter city and state of site.

Enter spiil ID No. (obtained from the PM or Data Coordinator).
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10.

11.

12

13.

14.

15.

16.

17.

18.

19.

20.

Enter EPA region number (e.g., V).

Enter sample team leader’s company/office.

Enter sample team leader’s name.

Enter laboratory name and address, and laboratory contact.
Indicate date of shipment.

Indicate airbill number corresponding to sample shipment.
Indicate the shipment carrier (i.e., Federal Express).

Enter the ITR Label Number.

Indicate sample description with a number (e.g, 1, 2, 3, 4, 5, 6, 7, 8) from
box 5 on ITR.

Specify sample concentration with an L, M, or H indicating contamination
level.

Check required analyses.

Specify special handling to notify laboratory if sample is a blank, MS/MSD or
field duplicate.

Enter CH2M HILL sample number.
Enter the date/time of sample collection.
Leave BLANK (for laboratory use only).

Write at bottom of form if shipment is complete or is not complete.

Organic Traffic Report (Figure 4)

1.

2

&

Enter assigned laboratory case number.

Enter assigned laboratory SAS number, if applicable.
Check the code that describes the activity being performed.
Enter site name.

Enter site city and state.
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10.
11.
12.

13.

14.

15.

16.

17.

18.

19.

20.

Enter spill ID No. (obtained from the PM or Data Coordinator).
Enter EPA region number (e.g., V).

Enter sample team leader’s company/office.

Enter sample team leader’s name.

Enter laboratory name and address and laboratory contact.
Indicate date of shipment.

Indicate airbill number corresponding to sample shipment.
Indicate the shipment carrier (i.e., Federal Express).

Enter the OTR Label Number.

Specify sample description with a number (e.g. 1, 2, 3, 4, 5, 6, 7, 8) from box 5
on OTR.

Specify the sample concentration with an L, M, or H, indicating contamination
level.

Check required analyses.

Specify special handling to notify laboratory if sample is a blank, MS/MSD or
field duplicate (replicate).

Enter CH2M HILL sample number.
Enter the date/time of sample collection.
Leave BLANK (for laboratory use only).

Write at bottom of form if shipment is complete or is mot complete.

SAS Packing List (Figure 5)

1.

2

Enter assigned SAS case number.
Enter EPA region number (e.g., V).
Enter sample team leader’s name.

Enter sample team leader’s company/office and phone number.
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10.

11.

12

Enter date sample was taken.

Enter date of shipment.

Enter site name.

Enter laboratory name and address.

Enter name of laboratory contact.

List SAS sample numbers, which should include the SAS number.
Specify sample matrix, concentration, tag number, and analysis to be
performed (e.g., low concentration soil sample for PCB analysis, tag
No. 5-48246).

Leave BLANK (for laboratory use only).

Chain-of-Custody Record (Figure 6)

1.

2

10.

11.

12,

Enter first six digits of the CRL sample identification code.
Leave blank.

Obtain full signature of sample team leader and signed initials of active team
members (including paperwork person).

Enter last three digits of the CRL sample identification code.
List sampling dates for all samples.

List sampling times for all samples (military time only).
Indicate “grab” or “composite” sample with an “X.”

List CH2M HILL sample numbers.

Enter number of containers per sample.

List analyses individually.

Enter column heading for traffic lJabel number and list serial numbers for
corresponding sample identification codes.

Write in the words “CASE No. :” or “SAS No. :” and enter the correct
number.
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13.

14.

15.

Enter column heading for “tag number™ and list tag numbers for each sample
container.

Obtain signature of sample team leader and carry out chain-of-custody
procedures.

State carrier service and airbill number, lab service, and custody seal numbers.

Combined Chain of Custody and Traffic Report Forms (Figure 7)

A

B.

x 0 mom

Project Code: Leave blank
Account Code: Leave blank.

Regional Information: If sampling is in support of oversight activities, indicate
here. If not—leave blank.

Non-Superfund Program: If sampling is not done under the Superfund
program, enter the name of the program (e.g, RCRA).

Site Name, City, State: Complete as instructed.
Site Spill ID: Enter ID code provided by the office.
Region No.: Enter “Region 5.7

Sampling Company: Enter “CH2M HILL.”
Sampler Information: Complete as instructed.

Type of Activity:

SF—Superfund lead

PRP—PRP lead

ST—State lead

FED—Federal lead

PA—Preliminary assessment
SSI—Screening site investigation
LSI—Listing site investigation
RIFS—Remedial Investigation/Feasibility Study
RD—Remedial design
O&M—Operation & Maintenance
NPLD—National Priorities List delete
CLEM—Classic emergency
REMA—Removal assessment
REM—Removal

OIL—OQil response
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UST—Underground storage tank response

Shipping Information: Complete as instructed.

Ship To: Enter lab name, address and sample recipient/custodian.

SAS/Case No.: Complete as instructed.

Sample Numbers: For routine organic/inorganic samples, enter the CLP
numbers from the “stick-on” labels. For SAS samples, enter the SAS sample
numbers (SAS number plus a unique sequential numeric suffix).

Sample Information: Complete as instructed.

Regional Specific Tracking Number or Tag Number: Enter sample tag
number(s).

Station Location Number: Enter sample identifier (as defined in the QAPP).
Time/Date: Complete as instructed. Use military time.

Sampler Initials: OPTIONAL.

Corresponding CLP Organic/Inorganic Sample Number: Enter CLP sample
number (from “stick-on™ labels) of corresponding sample from same location.

Not applicable to SAS forms.

Designated Field QC: Indicate QC status when applicable (field blanks, trip
blanks, duplicates, MS/MDS, etc.).

Sampling Status: Is the sampling for this Case/SAS complete? Circle one.
Page 1 of : Record number of documents enclosed in cooler.

MS/MSD and/or Duplicate: List samples.

Additional Samplers Signatures: OPTIONAL.

Chain of Custody Seal No.: Enter the numbers that appear on the custody
seals to be used to seal the cooler (there should be two).

“Relinquished by” and “Time/Date:” Complete as instructed. Use military
ume.

Split Samples: PRP representative (PRP contractor) shall sign off here if work

is oversight.



Distribution: The Lab Copy and Lab Copy for Return to SMO are included with the
shipment. The Region Copy and SMO Copy are returned to the office.

Notice of Transmittal (Figure 8)
1. Enter name of team leader.

2. Enter team leader’s firm name.

3. Enter CH2M HILL project number.

4. Enter case number.

5. Enter date.

6. Enter number of samples shipped.

7. Enter matrix of samples.

8. Enter the site name in words.

9. Enter the location of the site (city, state).

Central Regional Laboratory Sample Data Report (Figure 9)

The Central Regional Laboratory Sample Data Report is filled out by the
CH2M HILL Sample Documentation Coordinator. A separate report is filled out for
each laboratory that receives samples.

1. Enter the case number or SAS number.
2. Enter the site name.
3. - Enter the laboratory name.

4, Enter the date shipped.

5. Enter the Superfund D.U. number.
6. Enter the EPA RPM.

7. Enter the CERCLIS number.

8. Enter the page numbers.

9, Enter the CRL numbers.
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NOTICE OF TRANSMITTAL

DATE:

TO: CHE2M RILL - REM/FIT Office, Reg. V-X (WI)
310 West Wisconsin Avenue, Suite 700

P.0. Box 2090
Milvaukee, Wisconsin 53201

Aten.: Shirley Stringer

FRom: ® O,

(name) (firm)
CH2M HILL PROJECT $: <:>
Enclosed are appropriate copies of the sample documentation
forms completed under Case ¢ (:) for the
(:) ’ 19£;>shipn¢nt of <:) (:)
<:> (qey) (matrix)
samples from the site located in

® O :
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10.

1L

Enter the organic or inorganic traffic report number or the SAS packing list
number.

Check the appropriate boxes for the analyses to be performed.

Packaging and Shipping Procedures

Low-Concentration Samples

1.

[ Ad

10.

Prepare coolers for shipment.

Tape drains shut.

Affix “This Side Up” labels on all four sides and “Fragile”™ labels on at
least two sides of each cooler.

Place mailing label with laboratory address on top of coolers.

Fill bottom of coolers with about 3 inches of vermiculite or use
performed poly-foam liner.

Place appropniate traffic reports, SAS packing lists, or regional field
sheets and chain-of-custody records with corresponding custody seals on
top of each cooler.

Arrange decontaminated sample containers in groups by sample number.

Mark volume levels on bottles with a grease pencil.

Secure appropriate sample tags around lids of containers with string or wire.

Secure container lids with strapping tape.

Arrange containers in front of assigned coolers.

Affix appropriate adhesive labels from assigned traffic report to each
container. Protect with clear label protection tape.

Seal each container within a separate plastic bag.

Arrange containers in coolers so that they do not touch.

If ice is required to preserve the samples, cubes should be repackaged in
double zip-lock bags and placed on and around the containers (especially on
VOA vials).



11.  Fill remaining spaces with vermiculite (or place poly-foam liner cover on top of
samples).

12.  Sign chain-of-custody form (or obtain signature) and indicate the time and date
it was relinquished to Federal Express.

13. Separéte copies of forms. Seal proper copies within a large zip-lock bag and
tape to inside lid of cooler. Distribute remaining copies as indicated in the
following sections.

14. Close lid and latch.

15.  Carefully peel custody seals from backings and place intact over lid openings
(right front and left back). Cover seals with clear protection tape (Figure 10).

16.  Tape cooler shut on both ends, making several complete revolutions with
strapping tape. Do not cover custody seals (see Figure 10).

17.  Relinquish to Federal Express. Place airbill receipt inside the mailing
envelope and send to the sample documentation coordinator along with the
other documentation.

18.  Telephone the SMO in Alexandria, Virginia.
(Note: This step should be omitted for samples sent to the CRL).

Ms. Leslie Braun (subject to change)
703/557-2490

Provide the following information:

Your name

Project name

Case number

Number of samples sent to each laboratory for analysis
Airbill numbers

This must be done IMMEDIATELY following sample shipment. If the SMO
is closed at that time, call in the information first thing the next day.

Medium- and High-Concentration Samples

Medium- and high-concentration samples are packaged using the same techniques
used to package low-concentration samples, with several additional restrictions. First,
a special airbill including a Shipper’s Certification for Restricted Articles is required
(Figures 10 and 11). Second, “Flammable Liquid N.O.S.” or “Flammable Solid
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N.OS.” labels must be placed on at least two sides of the cooler. Third, sample
containers are packaged in metal cans with lids before being placed in the cooler, as
indicated below.

|

2

1.

Place approximately !4 inch of vermiculite in the bottom of the can.

Position the sample jar in the zip-lock bag so that the sample tags can be read
through the plastic bag.

Place the jar in the can and fill the remaining volume with vermiculite.
Close the can and secure the lid with metal clips.
Write the traffic report number on the lid.

Place “This Side Up” and “Flammable Liquid N.O.S.” (or “Flammable Solid
N.OS.”) labels on the can.

Place the cans in the cooler.

Special Instructions for Shipping Samples by Federal Express
(Figures 11 and 12)

1.

Label cooler as hazardous shipment.

. Write shipper’s address on outside of cooler. If address is stenciled on,
just write “shipper” above it.

. Write or affix sticker saying “This Side Up” on two adjacent sides.

. Write or affix sticker saying “ORM-E™ with box around it on two
adjacent sides. Below ORM-E, write NANo. 9188.

. Label cooler with “Hazardous Substance, N.OS.” and “liquid” or
“solid,” as applicable.

Complete the special shipping bill for restricted articles (Figures 10 and 11).

. Under Proper Shipping Name, write “Hazardous Substance, N.O.S.”
and “liquid” or “solid,” as applicable.

. Under Class, write “ORM-E.”

. Under Identification No., write NA No. 9188.

GLT338/030.51
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