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INTRODUCTION

This Work Plan (WP) for the Remedial Investigation (RI) of construction debris sites CC-IAAP-001 and
CC-IAAP-002 has been prepared by PIKA International, Inc. (PIKA) for the Iowa Army Ammunition Plant
(IAAAP) in Middletown, IA. This WP was prepared in accordance with the Army Rock Island Contracting
Center (CCRC-IS) Contract No. W52P1J-12-C-0025, Modification P00001, dated 16 July 2012. RI will
be conducted in accordance with the Comprehensive Environmental Response, Compensation, and
Liability Act (CERCLA) and the IAAAP Federal Facility Agreement (FFA).

1.1

Purpose and Scope of Work

The purpose and scope of this effort is to conduct the RI at the two construction debris sites, CC-IAAP001 and CC-IAAP-002. Unlike the majority of the sites identified at the IAAAP, no previous investigations
have been performed at either of these two locations. The results of the field activities will be used to:
•

Determine the horizontal and vertical extent of the debris

•

Characterize the nature of chemicals of potential concern (COPC) at the sites

•

Provide data for a Baseline Human Health Risk Assessment (BHHRA) and Screening Level
Ecological Risk Assessment (SLERA), and

•

Provide data and information for use in the analysis of potential remedial alternatives.

Given the types of debris identified on the surface at both sites, the collection and submission of media
for laboratory analysis will be dependent on observable site conditions and the results of field screening
for radiological constituents. If the field screening and boring activities indicate the need for additional
analyses, then additional analyses will be requested. Detail regarding sample collection is provided in
the Field sampling Plan (FSP) in Appendix B.
The RI for the two construction debris sites will incorporate data collected from investigative borings, soil
sampling, groundwater sampling, surface water and sediment sampling. Field activities will be conducted
in accordance with procedures detailed in this document and in the approved Final Facility-Wide Work
Plan (FWWP) (URS Corporation [URS], 2002), except where noted in Section 5. On completion of data
collection and validation, a BHHRA and SLERA will be conducted for the purpose of evaluating potential
human health and ecological risks.
For the BHHRA, soil and sediment data, including metal and non-metal constituents will be screened
against the most recent version of the United States Environmental Protection Agency (USEPA)
industrial soil Regional Screening Levels (RSLs). The carcinogenic RSLs, which are based on an excess
individual lifetime cancer risk of 1 x 10-6 will be used as presented in Table 1-1. The non-cancer RSLs,
which are derived using a noncancer hazard quotient (HQ) of 1, will be adjusted to an HQ of 0.1.
Applicable Iowa screening levels will also be considered in the COPC screening process and used only
if they are more conservative (health protective) than the USEPA RSLs. Surface water and groundwater
data will be screened against the tapwater RSLs (Table 1-1) using the same cancer and non-cancer
target risk limits discussed above for soil, and possibly applicable Iowa screening levels, should these
values be more conservative than the EPA RSLs. Analytes in which the maximum detected
concentration or reporting limit exceeds the selected screening criteria will be retained as COPCs for
1
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quantitative assessment. If risk-based screening levels do not exist for a given analyte, that chemical is
retained as a COPC for qualitative assessment.
Separate comparisons for the human health and the ecological risk assessments will be conducted,
given that the lists of COPCs for human receptors will likely differ from the list of COPECs identified for
ecological receptors. For the SLERA the resulting data will be compared to conservative ecological
screening benchmarks that will be used as the basis for the screening level exposure estimate and risk
calculation (i.e. the HQ). The screening benchmarks will be obtained following the selection hierarchy
presented below, by medium:
Soil
•
•
•

USEPA Eco-SSLs (USEPA Ecological Soil Screening Levels 2003-2007)
USEPA Region V ESLs (USEPA. 2003. USEPA, Region V, RCRA Ecological Screening Levels.
August 22, 2003.)
Misc. sources for analytes still lacking benchmarks

Surface Water
• Iowa Water Quality Standards
• USEPA freshwater chronic AWQC (USEPA. 2013. National Recommended Water Quality
Criteria. Office of Water and Office of Science Technology. Last Updated 2/8/2013.)
• Oak Ridge National Laboratory (ORNL) Secondary Chronic values (SCVs) for aquatic life (Suter,
G.W, and C.L. Tsao. 1996. Toxicological Benchmarks for Screening Potential Contaminants of
Concern for Effects of Aquatic Biota: 1996 Revision. Prepared for the U.S. Department of
Energy. ES/ER/TM-96/R2. June 1996.)
• USEPA Region V Ecological Screening Levels (ESLs) (USEPA. 2003. Region V, RCRA
Ecological Screening Levels. August 22, 2003.)
• Misc. sources for analytes still lacking benchmarks
Sediment
• Consensus-based threshold effects concentrations (TECs, MacDonald, 2000) (MacDonald, D.D.,
C.G. Ingersoll, and T.A. Berger. 2000. Development and Evaluation of Consensus-Based
Sediment Quality Guidelines for Freshwater Ecosystem. Archives of Environmental
Contamination and Toxicology 39:20-31.)
• OMOE Lowest Effects Levels (LELs) Ontario Ministry of the Environment (OMOE). 1993
Guidelines for the Protection and Management of Aquatic Sediment Quality in Ontario. ISBN 07729-9248-8. August, 1993. Cited in Jones, Suter and Hull, 1997.
• ORNL Sediment SCVs Jones, D.S., G.W. Suter II, and R.N. Hull, 1997. Toxicological
Benchmarks for Screening Contaminants of Potential Concern for Effects on SedimentAssociated Biota: 1997 Revision; Oak Ridge National Laboratories (ES/ER/TM-95/R4);
November 1997.
• USEPA Region V ESLs (USEPA. 2003. Region V, RCRA Ecological Screening Levels. August
22, 2003.)
• Misc. sources for analytes still lacking benchmarks
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On selection of the screening criteria based on the hierarchy above, the screening criteria will be
compared to the critical concentrations (CCc) developed for the site-wide baseline ecological risk
assessment. When those CCs are less than the selected screening criteria, the CCs will be used for
screening purposes.
Compounds for which the screening level exposure point concentration (EPC) exceeds its respective
benchmark will be identified as a compound of potential ecological concern (COPEC) and will carried
forward for further evaluation. Compounds with complete exposure pathways but which lack screening
level benchmarks will be identified as COPCs and carried forward for further evaluation, consistent with
EPA 1997.

1.2

Work Plan Organization

This RI Work Plan for the Construction Debris sites includes sections presenting the facility background
and environmental setting (Section 2); a description of each site (Section 3); a discussion of the planned
site-specific investigations (Section 4); a summary of the FWWP Addendum (Section 5); a description of
the risk assessment procedures (Section 6); and references (Section 7). Appendix A provides the
Standard Operating Procedures (SOP) for data collection activities as presented in the FFWP. Only
those SOPs that relate to the RI fieldwork have been included in Appendix A.

1.3

Technical Project Planning (TPP) Meeting

A TPP meeting will be scheduled with the USEPA. The Iowa Department of Natural Resources and the
Iowa Department of Public Health will also be invited to the TPP meeting. The purpose of the meeting
will be to introduce the project team, review the technical approach, the project schedule, and the
strategy for conducting the RI, as well as to solicit the opinions and recommendations of the TPP
meeting attendees.

3
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FACILITY BACKGROUND AND ENVIRONMENTAL SETTING

The following sections provide a summary of the IAAAP facility background and describe the
environmental setting at IAAAP.

2.1

Facility Description

IAAAP is a government facility, owned by the United States Army and operated by a private contractor,
American Ordnance, LLC (AO). The IAAAP is located in the southeastern part of Iowa, near the town of
Middletown, Des Moines County, approximately 10 miles west of the Mississippi River. Figure 2-1
provides a map general area layout of the IAAAP installation. The IAAAP is a secured facility covering
approximately 19,000 acres in a rural setting. Approximately 7,750 acres are currently leased for
agricultural use, 7,500 acres are forested land, and the remaining area is used for administrative and
industrial operations. The principal mission of IAAAP has been load, assemble, and pack (LAP)
operations dealing with a variety of conventional ammunition and fusing systems.
IAAAP was initially developed in 1941 for the production of supplies for World War II and operated from
September 1941 until August 1945. Production was resumed in 1949 and has continued to the present.
Also, from 1946 to 1950, nitrogen fertilizer was produced at Line 8. From 1947 through mid-1975, the
former Atomic Energy Commission (AEC) occupied facilities on the site, which then reverted to Army
control in 1975 (Ecology and Environment, Inc., 1987 in JAYCOR, 1996).

2.2

Environmental Setting

The following sections present a summary of the environmental setting at IAAAP. Additional information
regarding the environmental setting at IAAAP is provided in the Baseline Ecological Risk Assessment
(BERA) (MWH, 2004).

2.2.1 Climate
Des Moines County has a typical Midwestern climate of hot, humid summers and cold, wet winters
(USATHAMA, 1980). According to the National Weather Service, between 1971 and 2000, the average
annual temperature in this area was 52 degrees Fahrenheit (°F) with typical variations of 15°F (January)
to 85°F (July). The average annual precipitation in this area is 37.9 inches, with variation ranging from
23.6 inches in 1988 to 49.9 inches in 1993. During the winter, precipitation frequently occurs as snow,
and during the rest of the year it is chiefly rain, often heavy. Approximately 25 percent of precipitation
occurs as snow in the winter months, amounting to approximately 8.5 inches of precipitation. The
highest rainfall amounts tend to occur between May and July.

2.2.2 Ecology
Des Moines County is a loess-covered glacial till plain. The soils formed under prairie and forest
vegetation. The nearly level and gently sloping soils formed in loess. The native vegetation in these
areas consists of grass. The soils in the steeper areas formed from glacial till. The native vegetation in
these areas consists of trees. The nearly level and gently sloping soils on bottom land along the
Mississippi and Skunk rivers formed in alluvium. The native vegetation found in this area consists of oak,
hickory, ash, elm and maple trees. The main types of prairie grasses found in the bottomlands are big
bluestem and little bluestem prairie grasses (JAYCOR, 1996).
Wildlife found at the IAAAP site includes a large white-tail deer population, foxes, gray squirrels,
4
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raccoons, woodchucks, coyotes, eastern cottontail rabbits, red foxes, mice, moles, pocket gophers,
beavers, muskrats, badgers, opossum, and mink. In an attempt to effectively manage the overpopulation
of deer, limited hunting seasons have been allowed on the site. Trapping of fur-bearing mammals is also
allowed during limited times of the year (JAYCOR, 1996).
Numerous bird species inhabit or migrate through the IAAAP site. Some of the most common species
include the American robin, northern cardinal, blue jay, red-headed woodpecker, common crow,
common grackle, mourning dove, red-winged blackbird, chipping sparrow, eastern meadowlark,
American goldfinch, and turkey. Red-tailed hawks are the most common raptor species present, but bald
eagles have been observed flying over the IAAAP or feeding on the fish they catch in Mathes Lake.
Because of its close proximity to the Mississippi River flyway, a large variety of migrating bird species
may also use the IAAAP environs. Water fowl commonly seen include mallards, blue-winged teals,
goldeneyes, buffleheads, wood ducks, hood mergansers, green-winged teals, northern shovelers, and
Canadian geese. Nest boxes have been set up on the site for wood ducks, which are common near the
on-site ponds and lakes (JAYCOR, 1996).
According to the U.S. Department of the Interior's Fish and Wildlife Service, no known endangered
species reside at IAAAP. However, one federally-listed endangered animal may be found as transient
species in the vicinity of the site. This species is the Indiana bat that has been sighted in adjacent Louisa
and Van Buren counties. The bald eagle is protected under the Bald and Golden Eagle Protection Act.
The bald eagle winters along large rivers such as the Mississippi and Skunk. Additionally, the U.S. Fish
and Wildlife Service has recently petitioned to list three grassland species, the plains spotted skunk, the
prairie gray fox, and Mearn’s eastern cottontail rabbit as threatened or endangered. The ranges of these
species may include IAAAP. The Iowa Department of Natural Resources (IDNR) has identified two statelisted threatened species that may be found at IAAAP. These species are the orangethroat darter and
the yellow trout lily. The orangethroat darter is known to inhabit small headwater streams and was
present in Brush and Spring creeks during a 1987 sampling event. Although no yellow trout lilies have
been observed at IAAAP, they are generally found in low woodlands along streams or on low wooded
slopes and bluffs (JAYCOR, 1996).

2.2.3 Topography and Surface Water
Overall, topography at IAAAP is generally flat in the uplands and dissected by several major drainages,
with overall topography sloping gently toward the south. Ground surface elevations range from
approximately 222 meters in the uplands in the north to approximately 162 meters near the southern
property boundary at Long Creek. The IAAAP property is drained by, from west to east, the Skunk River,
Long Creek, Brush Creek, and Spring Creek.
Little Flint Creek drains a small area in the north of the site. The rest of the plant is drained by, from west
to east, the Skunk River, Long Creek, Brush Creek, and Spring Creek. Long and Brush Creeks are
tributaries of the Skunk river, which flows to the Mississippi River. Spring Creek is a tributary of the
Mississippi River.

2.2.4 Geology
The IAAAP is located in the Dissected Till Plain section of the Central Lowland Province of the Southern
Iowa Drift Plain Region. The IAAAP is reported to be underlain by a sequence of unconsolidated glacial
deposits of Pleistocene age overlying sedimentary bedrock units.
5
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The glacial tills consist primarily of silty clay and clayey silt with thin sand seams and lenses and are
assigned to the Kellersville Till Member (Illinoian Age) of the Glasford Formation of southeastern Iowa.
The tills extend to depths in excess of 100 feet in portions of the north half of the IAAAP, but are thin or
absent locally in deeper stream valleys in the south around Mathes Lake, and in the northeast.
The bedrock underlying IAAAP consists of a sequence of limestones interbedded with varying
thicknesses of shales and sandstones ranging in age from Cambrian to Mississippian. There are two
basic formations of importance at the facility, which are the uppermost rock units within the area—the
Keokuk Limestone and Burlington Limestone of the Osaga Series (Mississippian) (JAYCOR, 1996).

2.2.5 Hydrogeology
In Des Moines County, Iowa, there are four principal aquifers: the surficial soils aquifer and the bedrock
aquifers of Mississippian, Devonian, and Cambro-Ordovician units. The shallow surficial soil aquifer at
IAAAP occupies the upland till plain and is predominantly clay-rich glacial tills that exhibit low hydraulic
conductivities and yield only small quantities of groundwater to wells. Surficial soils aquifers is described
using the following terminology: shallow till (typically containing the water table surface), intermediate till,
and basal till. Depth to the water table in the shallow till is generally less than 10 to 15 feet. Shallow
groundwater flow typically mimics surface topography (JAYCOR, 1996).
Information on hydrogeologic conditions in the bedrock aquifers underlying the deeper till is sparse.
Facility-wide groundwater levels suggest that overall flow direction in the bedrock is to the south and
east toward the Skunk and Mississippi Rivers, when not intercepted by incised surface drainages
(JAYCOR, 1996).

6
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SITE-SPECIFIC BACKGROUNDS

This section presents the available information for each of the two construction debris sites including
observations regarding topography, physical features, and site drainage. Figure 3-1 identifies the
location of the two sites with respect to Line 2 and each other. No previous investigations have been
conducted at either site. Section 3.0 also presents a brief summary of Installation Restoration Program
(IRP) sites that are located in the vicinity of the two construction debris sites.

3.1

Construction Debris Site 001 (CC-IAAP-001)

This site was discovered in October 2007 at the intersection of roads H and A during work on a water
line along Road H (Figure 3-2). The site is bounded by an arching railroad spur that crosses Road H at
the south end of the site and Road I at the northeast end of the site. The site slopes from north to south
with steep embankments along Road H and the railroad spur. An unnamed drainage way bisects the
site and flows from Road I, parallel to Road H, to the railroad spur at the south end of the site. The
drainage exits the site through a culvert under the railroad spur approximately 50 feet west of Road H.
The discharge from the intermittent drainage ditch eventually discharges into Brush Creek.
The site is moderately vegetated with small trees present in the western portion of the site. Visual
observations indicate that the site was used to discard construction and demolition debris. Debris is
visible in several eroded areas along the steep embankment adjacent to Road H. Surface debris also
exists along the drainage located at the base of the embankment along Road H. Visible debris includes
bricks, corrugated transite roofing/siding asbestos containing material (ACM), car parts, wire, and metal
banding. Although a low probability exists, due to the production history of the IAAAP facility, potential
contaminants at the site may include material or debris from medium caliber ordnance. Additionally, the
AEC operated a facility at IAAAP from approximately 1947 to 1975 and although a low probability, the
site may contain low-level radiological wastes. There are no records indicating the quantities of materials
placed at the site or the dates of placement.

3.2

Construction Debris Site 002 (CC-IAAP-002)

The site was discovered by recreational users in March 2009 along a tributary to Brush Creek in a
forested area south of Line 2 (Figure 3-3). The site was used to discard construction and demolition
materials including sheets of metal, bricks, corrugated transite roofing/siding, wire, buckets, and wood.
The debris appears to have been placed along the banks of an intermittent, unnamed creek which
discharges to Brush Creek. The end of the debris lies approximately 100-200 feet from the confluence
with Brush Creek. Similar to CC-IAAP-001, it is possible that the site may contain ordnance related items
and/or low-level radiological wastes. There are no records indicating the quantities of materials placed
at the site or the dates of placement.
Surface water runoff follows the topography of the site and flows from the southwest to the northeast
where it joins Brush Creek in the vicinity of a utility right-of-way. There is no vehicle access to the site.
The area surrounding the site is heavily wooded with medium to large trees and an understory of
moderately thick brush.
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SITE-SPECIFIC INVESTIGATION

The scope of the Construction Debris Sites RI is to identify the lateral and vertical extent of the debris,
collect samples to evaluate if any COPCs have impacted the soil or groundwater beneath the sites and if
runoff from the debris has negatively affected the adjacent intermittent streams for the two sites. The
sampling data will be compared to the screening data referenced in Section 1.0 to assess the impact of
the sites on the environment and evaluate remediation options. The approach to the RI is discussed
below.

4.1

General Approach

Given the similarity of the visible debris at the two sites the technical approaches, sample collection
methods, environmental media sampled and the analyses performed will be the same for both
construction debris sites. The following strategy will be applied to both sites.
•

Complete a thorough visual inspection of the visible debris to document the types of debris, the
lateral boundaries and if any direct environmental impact (leaking containers, direct discharge to
streams, etc.) is present.

•

Delineation (vertical and horizontal) through the completion of soil borings, using a Direct Push
Technology (DPT) drill rig, adjacent to the debris to identify the thickness of the debris as well as
establish the edge of the debris field to better focus soil sampling.

•

Completion of soil borings using DPT to sample the soil at the debris/soil interface beneath the
piles to evaluate the impact of any COPCs to the soil.

•

Completion of soil borings using DPT to sample the subsurface soil deeper in the soil profile
beneath the pile to detect if any migration of COPCs to soil has occurred.

•

Collection of 3 groundwater samples beneath each site using a DPT to both identify the depth to
groundwater and determine if any migration of COPCs to groundwater has occurred.

•

Collection of surface water and sediment samples at locations within the intermittent stream
channels adjacent to the debris piles to determine upstream conditions as well as mid channel
and downstream impacts by COPCs. The sample aliquot for metals analysis will consist of one
filtered sample and one unfiltered sample. The filtered metals samples will be filtered at the
laboratory (using a 20-30 micron filter) prior to sample preservation.

•

Import the appropriate maps, drawings, and aerial photos into a Geographic Information System
(GIS) using the appropriate overlays. Sample locations and areas of interest will be documented
in the field with a hand held global positioning system (GPS) unit to enable the quick upload of
the field information into the GIS database. The data generated by the GPS unit will be
downloaded into the GIS database to produce maps and drawings.

•

Document the site features and sampling activities photographically, to support the reporting and
future decisions with regard to planning and eventual site remediation options.

Samples will be collected using the methods detailed in the Facility-Wide Work Plan (URS, 2002), and
detailed in SOPs (Appendix A), as appended by Section 5 of this document. Samples will be analyzed
for the compounds specified in the site specific plans utilizing the methods described in Section 5.1.
8
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Sampling Media, Rationale and Analyses

Based upon the limited information available regarding the debris type and volume in combination with
the munitions production and AEC research history of the IAAAP, thorough cross-section of analytical
parameters have been identified for the samples collected during the RI. The proposed sampling
locations for Construction Debris Site 001 and 002 are provided in Figure 3-2 and 3-3, respectively. The
sampling media, the number of samples and the sampling rationale and the planned analyses are
provided in Table 2-1 in the FSP located in Appendix B.

4.3

Reporting

The following subsections describe the reports that will be generated during the RI.

4.3.1 Daily Quality Control Report (DQCR)
A DQCR will be completed by the team leader or site supervisor for each day of field activities. The
report includes such information as the weather conditions, summary of work tasks performed,
personnel onsite, hours worked, visitors onsite, samples collected, equipment onsite and any field
changes, problems or corrective actions. The Field Team Leader will be notified of any deviations to the
FSP procedures prior to implementation. An example DQCR is provided in Appendix A of the FSP. The
field team will submit the DQCR to the PM for review. The PM will be immediately notified of any
problems occurring during field activities.

4.3.2 Remedial Investigation Report
PIKA will prepare an RI Report consistent with Interim Final Guidance for Conducting Remedial
Investigations and Feasibility Studies Under CERCLA (USEPA, 1988). The report will discuss the nature
and extent of contamination based on the findings of the field investigation activities.
The RI Report will be prepared in accordance with requirements of the FFA schedule. The report will
include, but will not necessarily be limited to, the following information:
•

Summary of site conditions, horizontal and vertical extent of debris;

•

Physical characteristics of the areas of concern;

•

Summary of drilling and sampling activities performed during the RI field program;

•

Analytical results;

•

Data validation and assessment;

•

Findings and conclusions of the nature and extent of contamination;

•

Conceptual site model;

•

Human health and ecological risk screening of chemical analytes; and

•

Conclusions and recommendations.

4.3.2.1 Baseline Human Health and Screening Level Ecological Risk Assessments
The data gathered during the RI will be used to perform a BHHRA and a SLERA evaluation. The
BHHRA will address surficial soil, sediment and surface water data. Soil and sediment data, including
9
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metal and non-metal constituents will be screened against the most recent version of the USEPA
industrial soil RSLs. The carcinogenic RSLs, which are based on an excess individual lifetime cancer
risk of 1 x 10-6 will be used as presented in Table 1-1. The non-cancer RSLs, which are derived using a
noncancer hazard quotient (HQ) of 1, will be adjusted to an HQ of 0.1. Applicable Iowa screening levels
will also be considered in the COPC screening process and used only if they are more conservative
(health protective) than the USEPA RSLs. Surface water and groundwater data will be screened against
the tapwater RSLs (Table 1-1) using the same cancer and non-cancer target risk limits discussed above
for soil, and possibly applicable Iowa screening levels, should these values be more conservative than
the EPA RSLs. Analytes in which the maximum detected concentration or reporting limit exceeds the
selected screening criteria will be retained as COPCs for quantitative assessment. If risk-based
screening levels do not exist for a given analyte, that chemical is retained as a COPC for qualitative
assessment.
The SLERA will consist of Steps 1 and 2 of Ecological Risk Assessment Guidance for Superfund:
Process for Designing and Conducting Ecological Risk Assessments – Interim Final (USEPA, June
1997). These steps include a characterization of the environmental setting followed by identification of
receptors/exposure pathways, and comparison of detected chemicals to screening levels. Media to be
addressed are assumed to be soil, surface water and sediment. All contaminants of potential concern
with complete exposure pathways will be evaluated. There is no mechanism by which ecological
receptors would come into contact with groundwater.

4.3.3 Document Distribution
All documents will be produced as shown in Table 4-1. The Army will review draft documents before
submission to appropriate regulatory agencies. Document review periods will be consistent with the FFA.
All documents will be identified as draft until completion of stakeholder coordination, as determined by
the FFA, when they will be signed and finalized.
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5.0 FACILITY-WIDE WORK PLAN ADDENDUM
All work for the Construction Debris Sites RI will be conducted in accordance with the procedures and
methods specified in the FWWP, prepared by URS (2002), which was approved by USEPA Region 7. All
sections of the FWWP are incorporated by reference. However, some sections of the FWWP do not fully
meet project needs: Section 3, the Field Sampling and Analysis Plan (FSAP); Section 4, the Quality
Assurance Project Plan (QAPP); Section 5, the Data Management Plan (DMP); Section 6, the Health
and Safety Plan (HASP); Section 7, the Investigation Derived Waste (IDW) Transportation and Disposal
Plan; Section 8, the Project Management Plan. The amendments to these plans are described in the
following subsections.

5.1

Field Sampling and Analysis Plan Addendum

A stand-alone project FSP, Appendix B to this WP, has been prepared for this project which amends the
FSAP Section 3 of the FWWP. All sections of the FWWP FSAP are incorporated by reference, except
where noted in the FSP Addendum. The FSP Addendum provides the detailed approaches, sample
identification, quality control and documentation for all field activities summarized in Section 4 of this RI
Work Plan, as required by the FWWP FSAP. Some field activities, such as Unexploded Ordnance (UXO)
and radiological field screening, which are not referenced in the FWWP FSAP, have been incorporated
into the FSP Addendum as well. SOPs encompassing field sampling and other activities are included in
Appendix A. The sampling matrix, analyses, sample containers, preservation and holding times for the
RI samples are provided in Table 4-1 of the FSP located in Appendix B.
All sample analysis will comply with the requirements of the most recent approved version of the
Department of Defense (DoD) Quality Systems Manual. All samples will be sent to a DoD
Environmental Laboratory Program certified or equivalent laboratory for analysis.

5.2

Quality Assurance Project Plan Addendum

This section amends the QAPP, Section 4 of the FWWP. The overall objective for the RI field activities at
the Construction Debris sites is to develop and implement procedures for sampling, laboratory analyses,
field measurements, and reporting that will provide data of a degree of quality consistent with its
intended use. The sample set, chemical analysis results, and interpretations must be based on data that
meet or exceed quality assurance (QA) objectives established for the project. QA objectives for the field
measurement systems are also an important aspect of the site investigations. These objectives for
nonchemical data will be discussed in the appropriate SOPs.
Subsequent to the publication of the FWWP, the USEPA has published Uniform Federal Policy (UFP) for
QAPPs. The UFP-QAPP is a comprehensive document that provides the detail necessary to ensure QA
and quality control (QC), and other technical activities are implemented in a manner to satisfy the stated
performance criteria. The QA/QC requirements for data analysis are presented in the UFP-QAPP. The
UFP-QAPP, presented in Appendix C, will replace all aspects of the FWWP QAPP.

5.3

Data Management Plan Addendum

This section amends, where necessary, the DMP, Section 5 of the FWWP. All sections (including tables)
of the FWWP DMP are incorporated by reference, except where noted and amended in the sections
below.
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5.3.1 Database Export Capabilities
According to the FWWP DMP, data exported from the database will be used for the Installation
Restoration Data Management Information System (IRDMIS) submission. However, the IRDMIS is no
longer an existing entity. The Environmental Restoration Information System (ERIS) has replaced
IRDMIS. Procedures for preparation of the ERIS submission will follow the criteria outlined in the United
States Army Environmental Command (USAEC) ERIS User’s Manual.

5.4

Health and Safety Plan Addendum

A stand-alone project Site Safety and Health Plan (SSHP), presented in Appendix D, has been prepared
for this project which amends the HSP, Section 6 of the FWWP. The Project SSHP was necessary in
order to incorporate PIKAs corporate Health and Safety Program into the site requirements to ensure the
safe completion of all schedule field tasks. All sections of the FWWP HSP are incorporated by reference,
except where noted and amended in the following subsections.

5.4.1 Emergencies/Accidents
Emergency Telephone Numbers
Ambulance:

911 (or 17 for on-post assistance)

Police:

911 (or 17 for on-post assistance)

Fire Department:

911 (or 17 for on-post assistance)

Hospital: Great River Medical Center:

(319-753-3011)

CHEMTREC:

1-800 424 9300

IAAAP Project Manager (PM)
/Point of Contact (POC): Rodger Allison

(319-753-7130)

PIKA PM: Kathleen Anthony

(713-724-2893)

PIKA Health and Safety Officer (HSO):
Mike Crowl

(910-827-2173)

PIKA Site Manager (SM): Kathleen Anthony

(713-724-2893)

Site Safety Officer (SSO): Mike Ray

(281-226-0424)

How to Report an Emergency
If an emergency occurs at the facility, the following procedures are to be initiated:
•

Initiate an emergency notification by hand signals, voice commands, air horn, two-way radios, or
cell phones to the SM/SSO. Describe to the SSO (who will serve as the Incident Coordinator)
what has occurred and provide as many details as possible.

•

Evacuate nonessential persons from the incident scene; engage initial response measures given
the emergency type (i.e., spill response, fire extinguisher, first aid).
12
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•

If site personnel cannot control the incident through offensive and defensive measures, the SM
and/or SSO will enact the emergency notification procedures to secure additional outside
assistance by calling that appropriate emergency contact identified above.

•

Give the emergency operator the location of the emergency and a brief description of what has
occurred.

•

Stay on the phone and follow the instructions given by the operator. The appropriate agency will
be notified and dispatched.

•

Call the on-site representative, the PM, and the HSO.

Hospital Route
Name of facility:

Great River Medical Center

Telephone:

319-753-3011

Address:

1221 S. Gear Avenue, West Burlington, IA 52655

Specific Directions: From Road A, travel through the front gate to Hwy 34. Turn right onto Hwy 34. Travel
east of Hwy 34 for approximately 4 miles and exit at Gear Avenue. Turn right onto Gear Avenue and
travel south less than 1 mile. The hospital is at the intersection of Gear Avenue and West Agency Road.
The hospital route is provided in Figure 5-1.

5.5

IDW Transportation and Disposal Plan Addendum

The FSP Addendum provides the site specific details for the handling of IDW which amends the IDW,
Section 7 of the FWWP. All sections are incorporated by reference, except where noted and amended in
the sections below.

5.6

Project Management Plan Addendum

A standalone Project Management Plan (PMP) has been prepared for this project which amends the
FHSP, Section 8 of the FWWP. This section amends, where necessary, the Project Management Plan,
Section 8 of the FWWP. All sections are incorporated by reference, except where noted and addended
in the sections below.

5.6.1 Project Organizational Chart
The lines of authority for the Construction Debris Sites RI are provided in Figure 5-2. The proper names
of individuals are included where applicable.

5.6.2 Management Responsibilities
U. S. Army Management
Contracting Officer
The contracting officer (CO) is responsible for management of contractual aspects of the delivery order
for Army. Contract modifications will be reviewed and approved by the CO prior to being issued to PIKA.
Contracting Officer's Representative
The Contracting Officer’s Representative (COR) has the overall responsibility for technical performance
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of this delivery order.
PIKA Management
The PIKA team is responsible for performance of all technical aspects of work under this contract. Table
5-1 provides the positions, roles and responsibilities of the key PIKA personnel assigned to the
Construction Debris RI project.

5.7

Project Schedule

The schedule for the remedial investigation project is presented in Table 5-2.
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6.0 SCREENING LEVEL RISK ASSESSMENT
This section provides a description of the screening level SLERA and BHHRA that will be included in the
RI Report.

6.1 SLERA
The purpose of a SLERA is to assess the potential for Site-related chemical constituents of concern in
environmental media to affect ecological receptors at a Site.
The Superfund guidance (Ecological Risk Assessment Guidance for Superfund: Process for Designing
and Conducting Ecological Risk Assessments (USEPA, 1997), herein referred to as the Process
Document, provides an accepted framework for ecological risk assessment under any purview. The
Process Document outlines an iterative eight-step approach to ecological risk assessment. The eightstep approach consists of two tiers. The first tier includes Step 1 (Screening-Level Problem Formulation)
and Step 2 (Screening Level Exposure Estimate and Risk Calculation), and is referred to as a SLERA.
The second tier is a BERA that evaluates COPECs in greater detail and in the context of site specific
factors. Steps 1 and 2 will be the focus of this SLERA.
As described in the Process Document, the purpose of the SLERA is to identify complete exposure
pathways and to conduct a conservative assessment of COPECs. The SLERA results are used to
determine whether the available information is adequate to make risk management decisions. In
accordance with the Process Document, the SLERA will consist of the following:
A summary of Site data: Site data will be summarized for all three media evaluated at the Site (surface
soil, sediment, and surface water).
A characterization of known Site conditions: A description of the Site and the potential for habitat for
ecological receptors will be discussed.
A screening level problem formulation: The potentially affected environment will be described and a
conceptual site model (CSM) will be developed to identify fate and transport mechanisms that could lead
to potentially complete exposure pathways to ecological receptors at the site.
An exposure estimate: The magnitude of potential exposures of the selected ecological receptors to
COPECs present at the site will be evaluated. This will include the identification of EPCs of the COPECs
in each relevant medium. For the SLERA, the EPCs will initially be the maximum measured
concentrations; upper confidence limits on the mean may be used in the screening-level risk calculation.
An effects evaluation: The ecotoxicological record for each of the COPECs will be reviewed and
conservative toxicity reference values (TRV) will be identified for the selected ecological receptors for
each COPEC.
A risk characterization: The risk characterization integrates the results of the exposure assessment and
the effects evaluation to estimate the potential for adverse ecological effects in the targeted ecological
receptors at the site(s). In the risk estimation, the potential for risk to the ecological receptors will be
quantitatively estimated using the HQ method. When the HQ is less than 1, the estimated potential
exposure is less than the TRV, indicating that a potential risk likely does not exist. Compounds having a
HQ greater than 1 indicate that a potential for risk may exist.
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The RI sampling results will be compared to the critical concentrations developed in the site-wide BERA
(MWH, 2004). Compounds with contaminant concentrations greater than site-wide BERA critical
concentrations will be carried forward for future action. A SLERA will be developed for compounds not
identified in the site-wide BERA to identify which contaminants of potential ecological concern can be
eliminated from further consideration and which should be evaluated further, as part of a BERA for these
sites..

6.2 BHHRA
A BHHRA will be performed for the Sites. The BHHRA will follow CERCLA guidelines; Iowa-specific
screening levels included in the COPC selection tables and/or Iowa-specific toxicity values used in
quantitative risk estimates will be clearly identified. The COPC screening tables will present both the
Iowa-specific screening levels and the USEPA RSLs in separate columns. COPCs will be identified as
constituents with detected concentrations greater than the lowest of the Iowa or USEPA screening
values. Iowa-specific toxicity values will only be used in lieu of USEPA criteria (EPA toxicity values) if
they are more conservative (i.e., health protective). The BHHRA will provide a preliminary evaluation of
whether there is a potential for risk based on the known concentrations of contaminants in Site media
(soil, surface water, and sediment) and an exposure assessment that identifies current and potential
future use of the Sites.
This BHHRA will be conducted consistent with human health risk assessment guidance provided by EPA
(Risk Assessment Guidance for Superfund, Volume 1: Human Health Evaluation Manual, Parts A, D, E,
and F). Soil and sediment data collected at the construction debris site, including metal and non-metal
constituents, will be compared with the industrial soil RSLs, based on a 1 x 10-6 excess individual lifetime
cancer risk and a noncancer hazard quotient of 0.1 to account for additivity. Surface water and
groundwater samples will be compared with tapwater RSLs, using the risk levels described above.
Constituents with maximum detections or maximum reporting limits exceeding these screening levels will
be retained as COPCs for quantitative risk estimates. In addition, detected constituents without
screening levels will be retained as COPCs for qualitative assessment.

6.2.1 Exposure Assessment
An exposure assessment will be performed. The current Site use and potential future Site uses will be
evaluated and all known or potential human receptors will be identified. Receptors are identified based
on behaviors and activities consistent with the current and potential future use of the Site. Typical
receptors that may be included for the Site are:
•

Current and Future Site Workers

•

Current and Future Trespassers/Recreators

•

Construction Workers

Receptors will then be evaluated for the potential for exposure to one or more of the Site media and
routes of exposure will be documented. Typical routes of exposure include incidental ingestion, dermal
contact, and inhalation of particulates and/or volatile compounds.
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6.2.2 Screening Process
The screening process will consist of a comparison of known Site contaminant concentrations to riskbased screening levels and/or background. The first step in the screening process is to identify riskbased screening levels for each environmental medium to which human receptors may be exposed. If
available, site-specific or published background concentrations will also be identified for each medium.
The second step will consist of comparing maximum detected concentrations in each Site media to the
lowest of the identified risk-based screening levels and/or background. Site contaminant concentrations
below the applicable risk-based screening levels and/or background will be removed from further
consideration in the HHRA process. All other Site constituents will be identified as COPCs and carried
through the Baseline HHRA.
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Table 1-1 - Comparison Table

Table 1-1 - Comparison Table
Matrix: Soil
Analytical Group: VOCs
Concentration Level: Low
Human Health PALs
(mg/kg)
Analyte
1,1,1-Trichloroethane

CAS Number
71-55-6

Value
3800

(1)

Ecological PALs (2)
(mg/kg)

Reference
C/I RSL

Value
29.8

Reference
EPA Region V ESLs

Project Action
Project
Action Limit
Limit (3)
Reference
(mg/kg)
29.8

ECO PAL

Laboratory-specific (4)
(mg/kg)
LODs

LOQs

MDLs

0.001

0.005

0.000431
0.000401

1,1,2,2-Tetrachloroethane

79-34-5

2.8

C/I RSL

0.127

EPA Region V ESLs

0.127

ECO PAL

0.001

0.005

1,1,2-Trichloro-1,2,2-trifluoroethane

76-13-1

18000

C/I RSL

NA

NA

18000

HH PAL

0.005

0.005

0.00168

1,1,2-Trichloroethane

79-00-5

5.3

C/I RSL

28.6

EPA Region V ESLs

5.3

HH PAL

0.001

0.005

0.000573
0.000392

1,1-Dichloroethane

75-34-3

17

C/I RSL

20.1

EPA Region V ESLs

17

HH PAL

0.001

0.005

1,1-Dichloroethene

75-35-4

110

C/I RSL

8.28

EPA Region V ESLs

8.28

ECO PAL

0.005

0.005

0.00161

1,2-Dichloroethane

107-06-2

2.2

C/I RSL

21.2

EPA Region V ESLs

2.2

HH PAL

0.001

0.005

0.000867

1,2-Dichloropropane

78-87-5

4.7

C/I RSL

32.7

EPA Region V ESLs

4.7

HH PAL

0.001

0.005

0.000383

2-Butanone (MEK)

78-93-3

20000

C/I RSL

89.6

EPA Region V ESLs

89.6

ECO PAL

0.005

0.02

0.00192

2-Hexanone

591-78-6

140

C/I RSL

12.6

EPA Region V ESLs

12.6

ECO PAL

0.005

0.02

0.00177

4-Methyl-2-pentanone (MIBK)

108-10-1

5300

C/I RSL

443

EPA Region V ESLs

443

ECO PAL

0.005

0.02

0.000732

Acetone

67-64-1

63000

C/I RSL

2.5

EPA Region V ESLs

2.5

ECO PAL

0.01

0.02

0.00647

Benzene

71-43-2

5.4

C/I RSL

0.255

EPA Region V ESLs

0.255

ECO PAL

0.001

0.005

0.000253

Bromodichloromethane

75-27-4

1.4

C/I RSL

0.54

EPA Region V ESLs

0.54

ECO PAL

0.001

0.005

0.000254

Bromoform

75-25-2

220

C/I RSL

15.9

EPA Region V ESLs

15.9

ECO PAL

0.001

0.005

0.000366

Bromomethane

74-83-9

3.2

C/I RSL

0.235

EPA Region V ESLs

0.235

ECO PAL

0.005

0.01

0.0011

Carbon disulfide

75-15-0

370

C/I RSL

0.0941

EPA Region V ESLs

0.0941

ECO PAL

0.001

0.005

0.000685

Carbon tetrachloride

56-23-5

3

C/I RSL

2.98

EPA Region V ESLs

2.98

ECO PAL

0.001

0.005

0.000513

Chlorobenzene

108-90-7

140

C/I RSL

13.1

EPA Region V ESLs

13.1

ECO PAL

0.001

0.005

0.000382

Chloroethane

75-00-3

6100

C/I RSL

NA

NA

6100

HH PAL

0.001

0.01

0.000516

Chloroform

67-66-3

1.5

C/I RSL

1.19

EPA Region V ESLs

1.19

ECO PAL

0.001

0.005

0.000376

Chloromethane

74-87-3

50

C/I RSL

10.4

EPA Region V ESLs

10.4

ECO PAL

0.005

0.01

0.00065

cis-1,2-Dichloroethene

156-59-2

200

C/I RSL

NA

NA

200

HH PAL

0.001

0.005

0.000597

cis-1,3-Dichloropropene

10061-01-5

8.3

C/I RSL

0.398

EPA Region V ESLs

0.398

ECO PAL

0.001

0.005

0.000595

Dibromochloromethane

124-48-1

3.3

C/I RSL

2.05

EPA Region V ESLs

2.05

ECO PAL

0.001

0.005

0.000406

Dichlorodifluoromethane

75-71-8

40

C/I RSL

39.5

EPA Region V ESLs

39.5

ECO PAL

0.005

0.01

0.00131

Ethylbenzene

100-41-4

27

C/I RSL

5.16

EPA Region V ESLs

5.16

ECO PAL

0.001

0.005

0.000299

m-Xylene & p-Xylene

0.000569

1330-20-7

270

C/I RSL

10

EPA Region V ESLs

10

ECO PAL

0.002

0.005

Methylene Chloride

75-09-2

410

Iowa Soil

4.05

EPA Region V ESLs

4.05

ECO PAL

0.005

0.01

0.00158

o-Xylene

95-47-6

300

C/I RSL

10

EPA Region V ESLs

10

ECO PAL

0.001

0.005

0.000336

Styrene

100-42-5

3600

C/I RSL

4.69

EPA Region V ESLs

4.69

ECO PAL

0.001

0.005

0.000347
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(mg/kg)

(1)

Value
5.7

Toluene

108-88-3

4500

C/I RSL

5.45

trans-1,2-Dichloroethene

156-60-5

69

C/I RSL

0.784

trans-1,3-Dichloropropene

Reference
Iowa Soil

Ecological PALs (2)
(mg/kg)

CAS Number
127-18-4

Analyte
Tetrachloroethene
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Table 1-1 - Comparison Table

Value
9.92

Reference
EPA Region V ESLs

Project Action
Project
Action Limit
Limit (3)
Reference
(mg/kg)

Laboratory-specific (4)
(mg/kg)
LODs

LOQs

MDLs

5.7

HH PAL

0.001

0.005

0.000322

EPA Region V ESLs

5.45

ECO PAL

0.001

0.005

0.0007

EPA Region V ESLs

0.784

ECO PAL

0.001

0.005

0.000943

10061-02-6

8.3

C/I RSL

0.398

EPA Region V ESLs

0.398

ECO PAL

0.001

0.005

0.000349

Trichloroethene

79-01-6

6.4

C/I RSL

12.4

EPA Region V ESLs

6.4

HH PAL

0.001

0.005

0.000385

Vinyl chloride

75-01-4

1.7

C/I RSL

0.646

EPA Region V ESLs

0.646

ECO PAL

0.001

0.01

0.000428

Notes:
Applicable conservative screening levels were identified for comparison to laboratory MDLs, LODs, and LOQs; Please note that other screening values may be used in future risk assessments.
(1) Human Health PALs were selected as the lowest of the following:
USEPA Regional Screening Level (RSL) Tables; November 2012. The Commercial/Industrial RSLs were used for the HH PAL for soil. The non-cancer RSLs, which are derived using a
noncancer hazard quotient (HQ) of 1, were adjusted to an HQ of 0.1.
Iowa Statewide Standards for Soil, obtained from: https://programs.iowadnr.gov/riskcalc/pages/standards.aspx
(2) Ecological PALs were selected from the following hierarchy of sources:
A) USEPA Eco-SSLs; USEPA Ecological Soil Screening Levels 2003-2007.
B) USEPA Region V ESLs; USEPA. 2003. USEPA, Region V, RCRA Ecological Screening Levels. August 22, 2003.
C) The final selected NOAEL-based Critical Concentration for Terrestrial Receptors from the Site-Wide Baselint Ecological Risk Assessment (when lower than the selected ecological value only)
(3) Represents lower of identified human health (HH) and ecological (ECO) based PALs
(4) Levels of Detection (LODs), Levels of Quantification (LOQ) and Method Detection Limits (MDLs) as determined by the laboratory
Bold indicates that PAL falls between the LOQ and MDL. This would result in "J" estimated values, which are considered usable data for the purposes of risk evaluation.
Highlighted cells indicate that the PAL falls below both the LOQ and MDL.
NA: No human health or ecological screening levels available
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Table 1-1 - Comparison Table

Matrix: Soil
Analytical Group: SVOCs
Concentration Level: Low
Human Health PALs (1)
(mg/kg)
Analyte
1,2,4-Trichlorobenzene

CAS Number
120-82-1

Value
99

Reference
C/I RSL

Ecological PALs
(mg/kg)
Value
11.1

(2)

Reference
EPA Region V ESLs

Project Action
Project
Action Limit
Limit (3)
Reference
(mg/kg)

Laboratory-specific (4)
(mg/kg)
LODs

LOQs

MDLs

11.1

ECO PAL

0.099

0.33

0.0333

1,2-Dichlorobenzene

95-50-1

980

C/I RSL

2.96

EPA Region V ESLs

2.96

ECO PAL

0.099

0.33

0.0333

1,3-Dichlorobenzene

541-73-1

5500

Iowa Soil

37.7

EPA Region V ESLs

37.7

ECO PAL

0.099

0.33

0.0333

1,4-Dichlorobenzene

106-46-7

12

C/I RSL

0.546

EPA Region V ESLs

0.546

ECO PAL

0.099

0.33

0.0333

2,2'-oxybis[1-chloropropane]

108-60-1

22

C/I RSL

19.9

EPA Region V ESLs

19.9

ECO PAL

0.099

0.33

0.0333

2,4,5-Trichlorophenol

95-95-4

6100

Iowa Soil

14.1

EPA Region V ESLs

14.1

ECO PAL

0.099

0.33

0.0333

2,4,6-Trichlorophenol

88-06-2

160

C/I RSL

9.94

EPA Region V ESLs

9.94

ECO PAL

0.099

0.33

0.0333

2,4-Dichlorophenol

120-83-2

180

C/I RSL

87.5

EPA Region V ESLs

87.5

ECO PAL

0.099

0.33

0.0333

2,4-Dimethylphenol

105-67-9

1200

C/I RSL

0.01

EPA Region V ESLs

0.01

ECO PAL

0.099

0.33

0.0333

2,4-Dinitrophenol

51-28-5

120

C/I RSL

0.0609

EPA Region V ESLs

0.0609

ECO PAL

0.66

1.6

0.33

2,4-Dinitrotoluene

121-14-2

3.6

Iowa Soil

1.28

EPA Region V ESLs

1.28

ECO PAL

0.099

0.33

0.0333

2,6-Dinitrotoluene

606-20-2

3.6

Iowa Soil

0.0328

EPA Region V ESLs

0.0328

ECO PAL

0.099

0.33

0.0333

2-Chloronaphthalene

91-58-7

4900

Iowa Soil

0.0122

EPA Region V ESLs

0.0122

ECO PAL

0.099

0.33

0.0333

2-Chlorophenol

95-57-8

310

Iowa Soil

0.243

EPA Region V ESLs

0.243

ECO PAL

0.099

0.33

0.0333

2-Methylnaphthalene

91-57-6

220

C/I RSL

3.24

EPA Region V ESLs

3.24

ECO PAL

0.099

0.33

0.0333

2-Methylphenol

95-48-7

3100

C/I RSL

40.4

EPA Region V ESLs

40.4

ECO PAL

0.099

0.33

0.0333

2-Nitroaniline

88-74-4

600

C/I RSL

74.1

EPA Region V ESLs

74.1

ECO PAL

0.099

1.6

0.0333

2-Nitrophenol

88-75-5

NA

NA

1.6

EPA Region V ESLs

1.6

ECO PAL

0.099

0.33

0.0333

15831-10-4

6100

Iowa Soil

NA

NA

6100

HH PAL

0.099

0.66

0.0666

3,3'-Dichlorobenzidine

3 & 4 Methylphenol

91-94-1

3.8

C/I RSL

0.646

EPA Region V ESLs

0.646

ECO PAL

0.099

1.6

0.0333

3-Nitroaniline

99-09-2

NA

NA

3.16

EPA Region V ESLs

3.16

ECO PAL

0.099

1.6

0.0333

4,6-Dinitro-2-methylphenol

534-52-1

4.9

C/I RSL

0.144

EPA Region V ESLs

0.144

ECO PAL

0.66

1.6

0.33

4-Bromophenyl phenyl ether

101-55-3

NA

NA

NA

NA

NA

0.099

0.33

0.0333

4-Chloro-3-methylphenol

59-50-7

6200

C/I RSL

7.95

EPA Region V ESLs

7.95

NA
ECO PAL

0.099

0.33

0.0333

4-Chloroaniline

106-47-8

8.6

C/I RSL

1.1

EPA Region V ESLs

1.1

ECO PAL

0.099

0.33

0.0333

4-Chlorophenyl phenyl ether

7005-72-3

NA

NA

NA

NA

NA

0.33

0.0333

100-01-6

86

C/I RSL

21.9

EPA Region V ESLs

21.9

NA
ECO PAL

0.099

4-Nitroaniline

0.66

1.6

0.33

4-Nitrophenol

100-02-7

490

Iowa Soil

5.12

EPA Region V ESLs

5.12

ECO PAL

0.66

1.6

0.33

Acenaphthene

83-32-9

3300

C/I RSL

682

EPA Region V ESLs

682

ECO PAL

0.099

0.33

0.0333

Acenaphthylene

208-96-8

1700

Iowa Soil

682

EPA Region V ESLs

682

ECO PAL

0.099

0.33

0.0333

Aniline

62-53-3

300

C/I RSL

0.0568

EPA Region V ESLs

0.0568

ECO PAL

0.099

0.33

0.0333

Anthracene

120-12-7

17000

C/I RSL

1480

EPA Region V ESLs

1480

ECO PAL

0.099

0.33

0.0333

Benzo[a]anthracene

56-55-3

2.1

C/I RSL

5.21

EPA Region V ESLs

2.1

HH PAL

0.099

0.33

0.0333

Benzo[a]pyrene

50-32-8

0.21

C/I RSL

1.52

EPA Region V ESLs

0.21

HH PAL

0.099

0.33

0.0333

Benzo[b]fluoranthene

205-99-2

2.1

C/I RSL

59.8

EPA Region V ESLs

2.1

HH PAL

0.099

0.33

0.0333
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Table 1-1 - Comparison Table

Human Health PALs (1)
(mg/kg)
Analyte
Benzo[g,h,i]perylene

CAS Number
191-24-2

Value
170

Ecological PALs (2)
(mg/kg)

Reference
Iowa Soil

Value
119

Reference
EPA Region V ESLs

Project Action
Project
(3)
Action Limit
Limit
Reference
(mg/kg)
119

Laboratory-specific
(mg/kg)

(4)

LODs

LOQs

MDLs

ECO PAL

0.099

0.33

0.0333
0.0333

Benzo[k]fluoranthene

207-08-9

21

C/I RSL

148

EPA Region V ESLs

21

HH PAL

0.099

0.33

Benzoic acid

65-85-0

250000

C/I RSL

NA

NA

250000

HH PAL

0.66

1.6

0.33

Benzyl alcohol

100-51-6

6200

C/I RSL

65.8

EPA Region V ESLs

65.8

ECO PAL

0.099

0.33

0.0333

Bis(2-chloroethoxy)methane

111-91-1

180

C/I RSL

0.302

EPA Region V ESLs

0.302

ECO PAL

0.099

0.33

0.0333

Bis(2-chloroethyl)ether

111-44-4

1

C/I RSL

23.7

EPA Region V ESLs

1

HH PAL

0.099

0.33

0.0333

Bis(2-ethylhexyl) phthalate

117-81-7

120

C/I RSL

0.925

EPA Region V ESLs

0.925

ECO PAL

0.099

0.33

0.0453

Butyl benzyl phthalate

85-68-7

910

C/I RSL

0.239

EPA Region V ESLs

0.239

ECO PAL

0.099

0.33

0.0333

Carbazole

86-74-8

120

Iowa Soil

NA

NA

120

HH PAL

0.099

0.33

0.0333

Chrysene

218-01-9

210

C/I RSL

4.73

EPA Region V ESLs

4.73

ECO PAL

0.099

0.33

0.0333

Dibenz(a,h)anthracene

53-70-3

0.21

C/I RSL

18.4

EPA Region V ESLs

0.21

HH PAL

0.099

0.33

0.0333

Dibenzofuran

132-64-9

100

C/I RSL

NA

NA

100

HH PAL

0.099

0.33

0.0333

Diethyl phthalate

84-66-2

49000

C/I RSL

24.8

EPA Region V ESLs

24.8

ECO PAL

0.099

0.33

0.0333

Dimethyl phthalate

131-11-3

NA

NA

734

EPA Region V ESLs

734

ECO PAL

0.099

0.33

0.0333

Di-n-butyl phthalate

84-74-2

6100

Iowa Soil

0.15

EPA Region V ESLs

0.15

ECO PAL

0.099

0.33

0.0333

Di-n-octyl phthalate

117-84-0

740

C/I RSL

709

EPA Region V ESLs

709

ECO PAL

0.099

0.33

0.0333
0.0333

Fluoranthene

206-44-0

2200

C/I RSL

122

EPA Region V ESLs

122

ECO PAL

0.099

0.33

Fluorene

86-73-7

2200

C/I RSL

122

EPA Region V ESLs

122

ECO PAL

0.099

0.33

0.0333

Hexachlorobenzene

118-74-1

1.1

C/I RSL

0.199

EPA Region V ESLs

0.199

ECO PAL

0.099

0.33

0.0333
0.0333

Hexachlorobutadiene

87-68-3

22

C/I RSL

0.0398

EPA Region V ESLs

0.0398

ECO PAL

0.099

0.33

Hexachlorocyclopentadiene

77-47-4

370

C/I RSL

0.755

EPA Region V ESLs

0.755

ECO PAL

0.66

1.6

0.33

Hexachloroethane

67-72-1

43

C/I RSL

0.596

EPA Region V ESLs

0.596

ECO PAL

0.099

0.33

0.0333

Indeno[1,2,3-cd]pyrene

193-39-5

2.1

C/I RSL

109

EPA Region V ESLs

2.1

HH PAL

0.099

0.33

0.0333

Isophorone

78-59-1

1800

C/I RSL

139

EPA Region V ESLs

139

ECO PAL

0.099

0.33

0.0333

Naphthalene

91-20-3

18

C/I RSL

0.0994

EPA Region V ESLs

0.0994

ECO PAL

0.099

0.33

0.0333

Nitrobenzene

98-95-3

24

C/I RSL

1.31

EPA Region V ESLs

1.31

ECO PAL

0.099

0.33

0.0333

N-Nitrosodi-n-propylamine

621-64-7

0.25

C/I RSL

0.544

EPA Region V ESLs

0.25

HH PAL

0.099

0.33

0.0333

N-Nitrosodiphenylamine

86-30-6

350

C/I RSL

0.545

EPA Region V ESLs

0.545

ECO PAL

0.099

0.33

0.0333

Pentachlorophenol

87-86-5

2.7

C/I RSL

2.1

EPA EcoSSLs

2.1

ECO PAL

0.33

1.6

0.33

Phenanthrene

85-01-8

1700

Iowa Soil

45.7

EPA Region V ESLs

45.7

ECO PAL

0.099

0.33

0.0333

Phenol

108-95-2

18000

C/I RSL

120

EPA Region V ESLs

120

ECO PAL

0.099

0.33

0.0333

Pyrene

129-00-0

1700

C/I RSL

78.5

EPA Region V ESLs

78.5

ECO PAL

0.099

0.33

0.0333
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Notes:
Applicable conservative screening levels were identified for comparison to laboratory MDLs, LODs, and LOQs; Please note that other screening values may be used in future risk assessments.
(1) Human Health PALs were selected as the lowest of the following:
USEPA Regional Screening Level (RSL) Tables; November 2012. The Commercial/Industrial RSLs were used for the HH PAL for soil. The non-cancer RSLs, which are derived using a
noncancer hazard quotient (HQ) of 1, were adjusted to an HQ of 0.1.
Iowa Statewide Standards for Soil, obtained from: https://programs.iowadnr.gov/riskcalc/pages/standards.aspx
(2) Ecological PALs were selected from the following hierarchy of sources:
A) USEPA Eco-SSLs; USEPA Ecological Soil Screening Levels 2003-2007.
B) USEPA Region V ESLs; USEPA. 2003. USEPA, Region V, RCRA Ecological Screening Levels. August 22, 2003.
C) The final selected NOAEL-based Critical Concentration for Terrestrial Receptors from the Site-Wide Baselint Ecological Risk Assessment (when lower than the selected ecological value only)
(3) Represents lower of identified human health (HH) and ecological (ECO) based PALs
(4) Levels of Detection (LODs), Levels of Quantification (LOQ) and Method Detection Limits (MDLs) as determined by the laboratory
Bold indicates that PAL falls between the LOQ and MDL. This would result in "J" estimated values, which are considered usable data for the purposes of risk evaluation.
Highlighted cells indicate that the PAL falls below both the LOQ and MDL.
NA: No human health or ecological screening levels available
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Table 1-1 - Comparison Table

Matrix: Soil
Analytical Group: Explosives
Concentration Level: Low
Human Health PALs (1)
(mg/kg)
Analyte
2-Amino-4,6-dinitrotoluene

CAS Number
35572-78-2

Value
200

4-Amino-2,6-dinitrotoluene

Reference
C/I RSL

Ecological PALs (2)
(mg/kg)
Value
NA

Reference
NA

Project Action
Project
(3)
Action Limit
Limit
Reference
(mg/kg)
200

Laboratory-specific
(mg/kg)

(4)

LODs

LOQs

MDLs

HH PAL

0.08

0.25

0.0428

19406-51-0

190

C/I RSL

NA

NA

190

HH PAL

0.12

0.3

0.0933

1,3-Dinitrobenzene

99-65-0

6.1

Iowa Soil

0.12

CC NOAEL

0.12

ECO PAL

0.08

0.25

0.0435

2,4-Dinitrotoluene

121-14-2

3.6

Iowa Soil

1.28

EPA Region V ESLs

1.28

ECO PAL

0.08

0.25

0.0377

2,6-Dinitrotoluene

606-20-2

3.6

Iowa Soil

0.0328

EPA Region V ESLs

0.0328

ECO PAL

0.08

0.25

0.0637

HMX

2691-41-0

3100

Iowa Soil

3.05

CC NOAEL

3.05

ECO PAL

0.08

0.25

0.0388

Nitrobenzene

98-95-3

24

C/I RSL

1.31

EPA Region V ESLs

1.31

ECO PAL

0.08

0.25

0.0432

m-Nitrotoluene

99-08-1

6.2

C/I RSL

NA

NA

6.2

HH PAL

0.08

0.25

0.0556

o-Nitrotoluene

88-72-2

13

C/I RSL

NA

NA

13

HH PAL

0.08

0.25

0.0651

p-Nitrotoluene

99-99-0

110

C/I RSL

NA

NA

110

HH PAL

0.12

0.25

0.0813

RDX

121-82-4

22

Iowa Soil

3.32

CC NOAEL

3.32

ECO PAL

0.08

0.25

0.0622

Tetryl

479-45-8

250

C/I RSL

NA

NA

250

HH PAL

0.08

0.25

0.0459

1,3,5-Trinitrobenzene

99-35-4

2700

C/I RSL

0.376

EPA Region V ESLs

0.376

ECO PAL

0.08

0.25

0.0274

2,4,6-Trinitrotoluene

118-96-7

79

C/I RSL

0.69

CC NOAEL

0.69

ECO PAL

0.08

0.25

0.0357

Notes:
Applicable conservative screening levels were identified for comparison to laboratory MDLs, LODs, and LOQs; Please note that other screening values may be used in future risk assessments.
(1) Human Health PALs were selected as the lowest of the following:
USEPA Regional Screening Level (RSL) Tables; November 2012. The Commercial/Industrial RSLs were used for the HH PAL for soil. The non-cancer RSLs, which are derived using a
noncancer hazard quotient (HQ) of 1, were adjusted to an HQ of 0.1.
Iowa Statewide Standards for Soil, obtained from: https://programs.iowadnr.gov/riskcalc/pages/standards.aspx
(2) Ecological PALs were selected from the following hierarchy of sources:
A) USEPA Eco-SSLs; USEPA Ecological Soil Screening Levels 2003-2007.
B) USEPA Region V ESLs; USEPA. 2003. USEPA, Region V, RCRA Ecological Screening Levels. August 22, 2003.
C) The final selected NOAEL-based Critical Concentration for Terrestrial Receptors from the Site-Wide Baselint Ecological Risk Assessment (when lower than the selected ecological value only)
(3) Represents lower of identified human health (HH) and ecological (ECO) based PALs
(4) Levels of Detection (LODs), Levels of Quantification (LOQ) and Method Detection Limits (MDLs) as determined by the laboratory
Bold indicates that PAL falls between the LOQ and MDL. This would result in "J" estimated values, which are considered usable data for the purposes of risk evaluation.
Highlighted cells indicate that the PAL falls below both the LOQ and MDL.
NA: No human health or ecological screening levels available
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Table 1-1 - Comparison Table

Matrix: Soil
Analytical Group: Pesticides
Concentration Level: Low
Human Health PALs (1)
(mg/kg)

Ecological PALs (2)
(mg/kg)

4,4'-DDD

CAS Number
72-54-8

Value
7.2

Reference
C/I RSL

Value
0.758

Reference
EPA Region V ESLs

4,4'-DDE

72-55-9

5.1

C/I RSL

0.596

4,4'-DDT

50-29-3

7

C/I RSL

0.021

Analyte

Project Action
Project
(3)
Action Limit
Limit
Reference
(mg/kg)

Laboratory-specific
(mg/kg)

(4)

LODs

LOQs

MDLs

0.758

ECO PAL

0.00034

0.0017

0.000221

EPA Region V ESLs

0.596

ECO PAL

0.00067

0.0017

0.00039

EPA EcoSSLs

0.021

ECO PAL

0.00067

0.0017

0.000628
0.000306

Aldrin

309-00-2

0.1

C/I RSL

0.00332

EPA Region V ESLs

0.00332

ECO PAL

0.00034

0.0017

alpha-BHC

319-84-6

0.27

C/I RSL

0.0994

EPA Region V ESLs

0.0994

ECO PAL

0.00034

0.002

0.000185

alpha-Chlordane

5103-71-9

6.5

C/I RSL

0.224

EPA Region V ESLs

0.224

ECO PAL

0.00067

0.0017

0.000567

beta-BHC

319-85-7

0.96

C/I RSL

0.00398

EPA Region V ESLs

0.00398

ECO PAL

0.00034

0.0017

0.0003

delta-BHC

319-86-8

NA

NA

9.94

EPA Region V ESLs

9.94

ECO PAL

0.00034

0.0017

0.000242

Dieldrin

60-57-1

0.11

C/I RSL

0.0049

EPA EcoSSLs

0.0049

ECO PAL

0.00034

0.0017

0.000215

Endosulfan I

959-98-8

370

C/I RSL

0.119

EPA Region V ESLs

0.119

ECO PAL

0.00067

0.0017

0.00057

Endosulfan II

33213-65-9

370

C/I RSL

0.119

EPA Region V ESLs

0.119

ECO PAL

0.00034

0.0017

0.000235

Endosulfan sulfate

1031-07-8

NA

NA

0.0358

EPA Region V ESLs

0.0358

ECO PAL

0.00067

0.0017

0.00034

72-20-8

18

C/I RSL

0.0101

EPA Region V ESLs

0.0101

ECO PAL

0.00034

0.0017

0.000158

Endrin aldehyde

7421-93-4

NA

NA

0.0105

EPA Region V ESLs

0.0105

ECO PAL

0.00067

0.0017

0.000389

Endrin ketone

53494-70-5

NA

NA

NA

NA

NA

0.00067

0.0017

0.000417

58-89-9

2.1

C/I RSL

0.005

EPA Region V ESLs

0.005

NA
ECO PAL

0.00034

0.0017

0.000339

5103-74-2

6.5

C/I RSL

0.224

EPA Region V ESLs

0.224

ECO PAL

0.00034

0.0017

0.000286

76-44-8

0.38

C/I RSL

0.00598

EPA Region V ESLs

0.00598

ECO PAL

0.00034

0.0017

0.000204

1024-57-3

0.19

C/I RSL

0.152

EPA Region V ESLs

0.152

ECO PAL

0.00067

0.0017

0.000429

72-43-5

310

C/I RSL

0.0199

EPA Region V ESLs

0.0199

ECO PAL

0.0017

0.0033

0.000719

8001-35-2

1.6

C/I RSL

0.119

EPA Region V ESLs

0.119

ECO PAL

0.034

0.067

0.0152

Endrin

gamma-BHC (Lindane)
gamma-Chlordane
Heptachlor
Heptachlor epoxide
Methoxychlor
Toxaphene
Notes:

Applicable conservative screening levels were identified for comparison to laboratory MDLs, LODs, and LOQs; Please note that other screening values may be used in future risk assessments.
(1) Human Health PALs were selected as the lowest of the following:
USEPA Regional Screening Level (RSL) Tables; November 2012. The Commercial/Industrial RSLs were used for the HH PAL for soil. The non-cancer RSLs, which are derived using a
noncancer hazard quotient (HQ) of 1, were adjusted to an HQ of 0.1.
Iowa Statewide Standards for Soil, obtained from: https://programs.iowadnr.gov/riskcalc/pages/standards.aspx
(2) Ecological PALs were selected from the following hierarchy of sources:
A) USEPA Eco-SSLs; USEPA Ecological Soil Screening Levels 2003-2007.
B) USEPA Region V ESLs; USEPA. 2003. USEPA, Region V, RCRA Ecological Screening Levels. August 22, 2003.
C) The final selected NOAEL-based Critical Concentration for Terrestrial Receptors from the Site-Wide Baselint Ecological Risk Assessment (when lower than the selected ecological value only)
(3) Represents lower of identified human health (HH) and ecological (ECO) based PALs
(4) Levels of Detection (LODs), Levels of Quantification (LOQ) and Method Detection Limits (MDLs) as determined by the laboratory
Bold indicates that PAL falls between the LOQ and MDL. This would result in "J" estimated values, which are considered usable data for the purposes of risk evaluation.
Highlighted cells indicate that the PAL falls below both the LOQ and MDL.
NA: No human health or ecological screening levels available
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Table 1-1 - Comparison Table

Matrix: Soil
Analytical Group: Herbicides
Concentration Level: Low
Human Health PALs
(mg/kg)

(1)

Ecological PALs (2)
(mg/kg)

CAS Number
93-76-5

Value
610

Reference
Iowa Soil

Value
0.596

Reference
EPA Region V ESLs

2,4-D

94-75-7

690

Iowa Soil

0.0272

2,4-DB

94-82-6

490

C/I RSL

NA

Dalapon

75-99-0

1800

C/I RSL

Dicamba

1918-00-9

1800

C/I RSL

Dichlorprop

120-36-5

NA

NA

NA

Dinoseb

88-85-7

61

Iowa Soil

0.0218

MCPA

94-74-6

31

C/I RSL

NA

MCPP

93-65-2

62

C/I RSL

NA

Silvex (2,4,5-TP)

93-72-1

490

C/I RSL

0.109

Analyte
2,4,5-T

Project Action
Project
(3)
Action Limit
Limit
Reference
(mg/kg)

Laboratory-specific (4)
(mg/kg)
LODs

LOQs

MDLs

0.596

ECO PAL

0.02

0.026

0.00793

EPA Region V ESLs

0.0272

ECO PAL

0.08

0.25

0.022

NA

490

HH PAL

0.08

0.25

0.0438

NA

NA

1800

HH PAL

0.04

0.09

0.0385

NA

NA

1800

HH PAL

0.04

0.04

0.00393

NA

NA

0.25

0.0234

0.0218

NA
ECO PAL

0.08

EPA Region V ESLs

0.025

0.045

0.0136

NA

31

HH PAL

5

20.5

3.071

NA

62

HH PAL

5

17.5

4.796

EPA Region V ESLs

0.109

ECO PAL

0.02

0.03

0.00328

Notes:
Applicable conservative screening levels were identified for comparison to laboratory MDLs, LODs, and LOQs; Please note that other screening values may be used in future risk assessments.
(1) Human Health PALs were selected as the lowest of the following:
USEPA Regional Screening Level (RSL) Tables; November 2012. The Commercial/Industrial RSLs were used for the HH PAL for soil. The non-cancer RSLs, which are derived using a
noncancer hazard quotient (HQ) of 1, were adjusted to an HQ of 0.1.
Iowa Statewide Standards for Soil, obtained from: https://programs.iowadnr.gov/riskcalc/pages/standards.aspx
(2) Ecological PALs were selected from the following hierarchy of sources:
A) USEPA Eco-SSLs; USEPA Ecological Soil Screening Levels 2003-2007.
B) USEPA Region V ESLs; USEPA. 2003. USEPA, Region V, RCRA Ecological Screening Levels. August 22, 2003.
C) The final selected NOAEL-based Critical Concentration for Terrestrial Receptors from the Site-Wide Baselint Ecological Risk Assessment (when lower than the selected ecological value only)
(3) Represents lower of identified human health (HH) and ecological (ECO) based PALs
(4) Levels of Detection (LODs), Levels of Quantification (LOQ) and Method Detection Limits (MDLs) as determined by the laboratory
Bold indicates that PAL falls between the LOQ and MDL. This would result in "J" estimated values, which are considered usable data for the purposes of risk evaluation.
Highlighted cells indicate that the PAL falls below both the LOQ and MDL.
NA: No human health or ecological screening levels available
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Table 1-1 - Comparison Table

Matrix: Soil
Analytical Group: PCBs
Concentration Level: Low
Human Health PALs (1)
(mg/kg)
Analyte
PCB-1016

CAS Number
12674-11-2

Value
21

Reference
C/I RSL

Ecological PALs
(mg/kg)
Value
0.332

(2)

Reference
EPA Region V ESLs

Project Action
Project
(3)
Action Limit
Limit
Reference
(mg/kg)
0.332

ECO PAL

Laboratory-specific (4)
(mg/kg)
LODs

LOQs

MDLs

0.016

0.033

0.00872

PCB-1221

11104-28-2

0.54

C/I RSL

0.332

EPA Region V ESLs

0.332

ECO PAL

0.016

0.033

0.00872

PCB-1232

11141-16-5

0.54

C/I RSL

0.332

EPA Region V ESLs

0.332

ECO PAL

0.016

0.033

0.00872

PCB-1242

53469-21-9

0.74

C/I RSL

0.332

EPA Region V ESLs

0.332

ECO PAL

0.016

0.033

0.00872

PCB-1248

12672-29-6

0.74

C/I RSL

0.332

EPA Region V ESLs

0.332

ECO PAL

0.016

0.033

0.00872

PCB-1254

11097-69-1

0.74

C/I RSL

0.332

EPA Region V ESLs

0.332

ECO PAL

0.01

0.033

0.0055

PCB-1260

11096-82-5

0.74

C/I RSL

0.21

CC NOAEL

0.21

ECO PAL

0.01

0.033

0.0055

PCB-1262

37324-23-5

2.2

Iowa Soil

0.332

EPA Region V ESLs

0.332

ECO PAL

0.01

0.033

0.0055

PCB-1268

11100-14-4

2.2

Iowa Soil

0.332

EPA Region V ESLs

0.332

ECO PAL

0.01

0.033

0.0055

Notes:
Applicable conservative screening levels were identified for comparison to laboratory MDLs, LODs, and LOQs; Please note that other screening values may be used in future risk assessments.
(1) Human Health PALs were selected as the lowest of the following:
USEPA Regional Screening Level (RSL) Tables; November 2012. The Commercial/Industrial RSLs were used for the HH PAL for soil. The non-cancer RSLs, which are derived using a
noncancer hazard quotient (HQ) of 1, were adjusted to an HQ of 0.1.
Iowa Statewide Standards for Soil, obtained from: https://programs.iowadnr.gov/riskcalc/pages/standards.aspx
(2) Ecological PALs were selected from the following hierarchy of sources:
A) USEPA Eco-SSLs; USEPA Ecological Soil Screening Levels 2003-2007.
B) USEPA Region V ESLs; USEPA. 2003. USEPA, Region V, RCRA Ecological Screening Levels. August 22, 2003.
C) The final selected NOAEL-based Critical Concentration for Terrestrial Receptors from the Site-Wide Baselint Ecological Risk Assessment (when lower than the selected ecological value only)
(3) Represents lower of identified human health (HH) and ecological (ECO) based PALs
(4) Levels of Detection (LODs), Levels of Quantification (LOQ) and Method Detection Limits (MDLs) as determined by the laboratory
Bold indicates that PAL falls between the LOQ and MDL. This would result in "J" estimated values, which are considered usable data for the purposes of risk evaluation.
Highlighted cells indicate that the PAL falls below both the LOQ and MDL.
NA: No human health or ecological screening levels available
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Table 1-1 - Comparison Table

Matrix: Soil
Analytical Group: Metals
Concentration Level: Low
Human Health PALs
(mg/kg)

(1)

Ecological PALs (2)
(mg/kg)

Project Action
Project
(3)
Action Limit
Limit
Reference
(mg/kg)

Laboratory-specific (4)
(mg/kg)

Arsenic

CAS Number
7440-38-2

Value
1.6

Reference
C/I RSL

Value
15.37

Reference
CC NOAEL

Barium

7440-39-3

15000

Iowa Soil

330

EPA EcoSSLs

Calcium

7440-70-2

NA

NA

NA

Cadmium

7440-43-9

70

Iowa Soil

0.36

Chromium

7440-47-3

5.6

C/I RSL

26

EPA EcoSSLs

5.6

HH PAL

1.0

1.9

0.45

Lead

7439-92-1

400

Iowa Soil

11

EPA EcoSSLs

11

ECO PAL

0.30

0.30

0.10

Magnesium

7439-95-4

NA

NA

NA

NA

NA

NA

11.4

50.0

3.8

Sodium

7440-23-5

NA

NA

NA

NA

NA

20.0

25.0

6.7

Selenium

7782-49-2

390

Iowa Soil

0.52

EPA EcoSSLs

0.52

NA
ECO PAL

0.20

0.50

0.16
0.024

Analyte

LODs

LOQs

1.6

HH PAL

0.78

1.0

MDLs
0.26

330

ECO PAL

0.28

2.0

0.094

NA

NA

60

5.82

0.36

NA
ECO PAL

17.5

EPA EcoSSLs

0.048

0.06

0.016

Silver

7440-22-4

370

Iowa Soil

4.2

EPA EcoSSLs

4.2

ECO PAL

0.072

0.20

Uranium

7440-61-1

310

C/I RSL

NA

NA

NA

0.06

0.10

0.02

Mercury

7439-97-6

4.3

C/I RSL

0.1

EPA Region V ESLs

0.1

NA
ECO PAL

0.030

0.04

0.011

Hexavalent Chromium

18540-29-9

5.6

C/I RSL

130

EPA EcoSSLs

5.6

HH PAL

0.10

0.40

0.10

Notes:
Applicable conservative screening levels were identified for comparison to laboratory MDLs, LODs, and LOQs; Please note that other screening values may be used in future risk assessments.
(1) Human Health PALs were selected as the lowest of the following:
USEPA Regional Screening Level (RSL) Tables; November 2012. The Commercial/Industrial RSLs were used for the HH PAL for soil. The non-cancer RSLs, which are derived using a
noncancer hazard quotient (HQ) of 1, were adjusted to an HQ of 0.1.
Iowa Statewide Standards for Soil, obtained from: https://programs.iowadnr.gov/riskcalc/pages/standards.aspx
(2) Ecological PALs were selected from the following hierarchy of sources:
A) USEPA Eco-SSLs; USEPA Ecological Soil Screening Levels 2003-2007.
B) USEPA Region V ESLs; USEPA. 2003. USEPA, Region V, RCRA Ecological Screening Levels. August 22, 2003.
C) The final selected NOAEL-based Critical Concentration for Terrestrial Receptors from the Site-Wide Baselint Ecological Risk Assessment (when lower than the selected ecological value only)
(3) Represents lower of identified human health (HH) and ecological (ECO) based PALs
(4) Levels of Detection (LODs), Levels of Quantification (LOQ) and Method Detection Limits (MDLs) as determined by the laboratory
Bold indicates that PAL falls between the LOQ and MDL. This would result in "J" estimated values, which are considered usable data for the purposes of risk evaluation.
Highlighted cells indicate that the PAL falls below both the LOQ and MDL.
NA: No human health or ecological screening levels available
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Table 1-1 - Comparison Table

Matrix: Soil
Analytical Group: Radiochemistry
Concentration Level: Low
Human Health PALs (1)
(pCi/g)

Ecological PALs (2)
(pCi/g)

Gross Alpha

CAS Number
12587-46-1

Value
NA

Reference
NA

Value
NA

Reference
NA

Gross Beta

12587-47-2

NA

NA

NA

Cesium-137

10045-97-3

NA

NA

Radium-226

13982-63-3

NA

NA

Analyte

Project Action
Project
(3)
Action Limit
Limit
Reference
(pCi/g)

Laboratory-specific (4)
(pCi/g)
LODs

LOQs

MDLs

NA

NA

NA

10

NA

NA

NA

NA

NA

10

NA

NA

NA

NA

NA

NA

0.2

NA

NA

NA

NA

NA

NA

1.0

NA

Notes:
Applicable conservative screening levels were identified for comparison to laboratory MDLs, LODs, and LOQs; Please note that other screening values may be used in future risk assessments.
(1) Human Health PALs were selected as the lowest of the following:
USEPA Regional Screening Level (RSL) Tables; November 2012. The Commercial/Industrial RSLs were used for the HH PAL for soil. The non-cancer RSLs, which are derived using a
noncancer hazard quotient (HQ) of 1, were adjusted to an HQ of 0.1.
Iowa Statewide Standards for Soil, obtained from: https://programs.iowadnr.gov/riskcalc/pages/standards.aspx
(2) Ecological PALs were selected from the following hierarchy of sources:
A) USEPA Eco-SSLs; USEPA Ecological Soil Screening Levels 2003-2007.
B) USEPA Region V ESLs; USEPA. 2003. USEPA, Region V, RCRA Ecological Screening Levels. August 22, 2003.
C) The final selected NOAEL-based Critical Concentration for Terrestrial Receptors from the Site-Wide Baselint Ecological Risk Assessment (when lower than the selected ecological value only)
(3) Represents lower of identified human health (HH) and ecological (ECO) based PALs
(4) Levels of Detection (LODs), Levels of Quantification (LOQ) and Method Detection Limits (MDLs) as determined by the laboratory
Bold indicates that PAL falls between the LOQ and MDL. This would result in "J" estimated values, which are considered usable data for the purposes of risk evaluation.
Highlighted cells indicate that the PAL falls below both the LOQ and MDL.
NA: No human health or ecological screening levels available
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Table 1-1 - Comparison Table

Matrix: Groundwater
Analytical Group: VOCs
Concentration Level: Low
Human Health PALs (1)
(ug/L)

Ecological PALs (2)
(ug/L)

CAS Number
71-55-6

Value

Reference

200

MCL

Value
NA

Reference
NA

1,1,2,2-Tetrachloroethane

79-34-5

0.066

Tapwater RSL

NA

1,1,2-Trichloro-1,2,2-trifluoroethane

76-13-1

2100

Iowa GW

1,1,2-Trichloroethane

79-00-5

0.24

1,1-Dichloroethane

75-34-3

1,1-Dichloroethene

Project Action
Project
(3)
Action Limit
Limit
Reference
(ug/L)

Laboratory-specific (ug/L)

(4)

LODs

LOQs

200

HH PAL

1

5

0.291

NA

0.066

HH PAL

2

5

0.425

NA

NA

2100

HH PAL

2

5

0.246

Tapwater RSL

NA

NA

0.24

HH PAL

1

5

0.573

2.4

Tapwater RSL

NA

NA

2.4

HH PAL

1

5

0.392

75-35-4

7

MCL

NA

NA

7

HH PAL

1

5

0.365

1,2-Dichloroethane

107-06-2

0.15

Tapwater RSL

NA

NA

0.15

HH PAL

1

5

0.372

1,2-Dichloropropane

78-87-5

0.38

Tapwater RSL

NA

NA

0.38

HH PAL

1

5

0.317

2-Butanone (MEK)

78-93-3

4000

Iowa GW

NA

NA

4000

HH PAL

5

20

0.389

Analyte
1,1,1-Trichloroethane

MDLs

2-Hexanone

591-78-6

34

Tapwater RSL

NA

NA

34

HH PAL

2

20

0.593

4-Methyl-2-pentanone (MIBK)

108-10-1

560

Iowa GW

NA

NA

560

HH PAL

2

20

0.326

Acetone

67-64-1

6300

Iowa GW

NA

NA

6300

HH PAL

10

20

6.67

Benzene

71-43-2

0.39

Tapwater RSL

NA

NA

0.39

HH PAL

1

5

0.253

Bromodichloromethane

75-27-4

0.12

Tapwater RSL

NA

NA

0.12

HH PAL

2

5

0.254

Bromoform

75-25-2

7.9

Tapwater RSL

NA

NA

7.9

HH PAL

1

5

0.366

Bromomethane

74-83-9

7

Tapwater RSL

NA

NA

7

HH PAL

2

10

0.396

Carbon disulfide

75-15-0

700

Iowa GW

NA

NA

700

HH PAL

1

5

0.369

Carbon tetrachloride

56-23-5

0.39

Tapwater RSL

NA

NA

0.39

HH PAL

1

5

0.36

Chlorobenzene

108-90-7

72

Tapwater RSL

NA

NA

72

HH PAL

1

5

0.382

Chloroethane

75-00-3

2800

Iowa GW

NA

NA

2800

HH PAL

1

10

0.382

Chloroform

67-66-3

0.19

Tapwater RSL

NA

NA

0.19

HH PAL

1

5

0.147

Chloromethane

74-87-3

30

Iowa GW

NA

NA

30

HH PAL

2

10

0.553

156-59-2

28

Tapwater RSL

NA

NA

28

HH PAL

1

5

0.159

NA

0.41

HH PAL

1

5

0.339

cis-1,2-Dichloroethene
cis-1,3-Dichloropropene

10061-01-5

0.41

Tapwater RSL

NA

Dibromochloromethane

124-48-1

0.15

Tapwater RSL

NA

NA

0.15

HH PAL

1

5

0.329

Dichlorodifluoromethane

75-71-8

190

Tapwater RSL

NA

NA

190

HH PAL

2

10

0.449

Ethylbenzene
m-Xylene & p-Xylene

100-41-4

1.3

Tapwater RSL

NA

NA

1.3

HH PAL

1

5

0.299

179601-23-1

190

Tapwater RSL

NA

NA

190

HH PAL

1

5

0.569

Methylene Chloride

75-09-2

5

MCL

NA

NA

5

HH PAL

5

7.5

1.67

o-Xylene

95-47-6

190

Tapwater RSL

NA

NA

190

HH PAL

1

5

0.318

Styrene

100-42-5

100

MCL

NA

NA

100

HH PAL

1

5

0.347
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Human Health PALs (1)
(ug/L)

Ecological PALs (2)
(ug/L)

CAS Number
127-18-4

Value

Reference

5

MCL

Value
NA

Reference
NA

Toluene

108-88-3

860

Tapwater RSL

NA

trans-1,2-Dichloroethene

156-60-5

86

Tapwater RSL

Analyte
Tetrachloroethene

trans-1,3-Dichloropropene

Final
May 2013

Table 1-1 - Comparison Table

Project Action
Project
(3)
Action Limit
Limit
Reference
(ug/L)

Laboratory-specific (ug/L)

(4)

LODs

LOQs

MDLs

5

HH PAL

1

5

0.28

NA

860

HH PAL

1

5

1.0

NA

NA

86

HH PAL

1

5

0.178
0.349

10061-02-6

0.41

Tapwater RSL

NA

NA

0.41

HH PAL

1

5

Trichloroethene

79-01-6

0.44

Tapwater RSL

NA

NA

0.44

HH PAL

1

5

0.29

Vinyl chloride

75-01-4

0.015

Tapwater RSL

NA

NA

0.015

HH PAL

1

5

0.428

Notes:
Applicable conservative screening levels were identified for comparison to laboratory MDLs, LODs, and LOQs; Please note that other screening values may be used in future risk assessments.
(1) Human Health PALs were selected as the lowest of the following:
USEPA Tapwater Regional Screening Levels (RSL) Table; November 2012.
USEPA MCLs obtained form the USEPA RSL Table; November 2012
Iowa Statewide Standards for a Protected Groundwater Source, obtained from: https://programs.iowadnr.gov/riskcalc/pages/standards.aspx
(2) Ecological PALs were not selected for groundwater, as groundwater will not be screened for the ecological risk assessment.
(3) Represents the final selected PAL
(4) Levels of Detection (LODs), Levels of Quantification (LOQ) and Method Detection Limits (MDLs) as determined by the laboratory
Bold indicates that PAL falls between the LOQ and MDL. This would result in "J" estimated values, which are considered usable data for the purposes of risk evaluation.
Highlighted cells indicate that the PAL falls below both the LOQ and MDL.
NA: No human health or ecological screening levels available
Surrogate: 1,3-dichloropropene used as a surrogate for cis- and trans-1,3-dichloropropene
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Table 1-1 - Comparison Table

Matrix: Groundwater
Analytical Group: SVOCs
Concentration Level: Low
Human Health PALs (1)
(ug/L)

Ecological PALs (2)
(ug/L)

CAS Number
120-82-1

Value

Reference

0.99

Tapwater RSL

Value
NA

Reference
NA

1,2-Dichlorobenzene

95-50-1

280

Tapwater RSL

NA

1,3-Dichlorobenzene

541-73-1

600

Iowa GW

1,4-Dichlorobenzene

106-46-7

0.42

2,2'-oxybis[1-chloropropane]

108-60-1

2,4,5-Trichlorophenol

Project Action
Project
(3)
Action Limit
Limit
Reference
(ug/L)

Laboratory-specific (ug/L)

(4)

LODs

LOQs

MDLs

0.99

HH PAL

3

10

1

NA

280

HH PAL

3

10

1

NA

NA

600

HH PAL

3

10

1

Tapwater RSL

NA

NA

0.42

HH PAL

3

10

1

0.31

Tapwater RSL

NA

NA

0.31

HH PAL

3

10

1

95-95-4

700

Iowa GW

NA

NA

700

HH PAL

3

10

1

2,4,6-Trichlorophenol

88-06-2

3.5

Tapwater RSL

NA

NA

3.5

HH PAL

3

10

1

2,4-Dichlorophenol

120-83-2

20

Iowa GW

NA

NA

20

HH PAL

3

10

1.08

2,4-Dimethylphenol

105-67-9

140

Iowa GW

NA

NA

140

HH PAL

3

10

1

2,4-Dinitrophenol

51-28-5

14

Iowa GW

NA

NA

14

HH PAL

10

50

2

2,4-Dinitrotoluene

121-14-2

0.2

Tapwater RSL

NA

NA

0.2

HH PAL

3

10

1

2,6-Dinitrotoluene

606-20-2

0.26

Iowa GW

NA

NA

0.26

HH PAL

3

10

2.16

2-Chloronaphthalene

91-58-7

550

Tapwater RSL

NA

NA

550

HH PAL

3

10

1

2-Chlorophenol

95-57-8

71

Tapwater RSL

NA

NA

71

HH PAL

3

10

1

2-Methylnaphthalene

91-57-6

27

Tapwater RSL

NA

NA

27

HH PAL

3

10

1

2-Methylphenol

95-48-7

35

Iowa GW

NA

NA

35

HH PAL

3

10

1

2-Nitroaniline

88-74-4

150

Tapwater RSL

NA

NA

150

HH PAL

3

10

1
1

Analyte
1,2,4-Trichlorobenzene

2-Nitrophenol

88-75-5

60

Iowa GW

NA

NA

60

HH PAL

3

10

15831-10-4

70

Iowa GW

NA

NA

70

HH PAL

3

10

1

91-94-1

0.11

Tapwater RSL

NA

NA

0.11

HH PAL

3

50

1.29

3-Nitroaniline

99-09-2

NA

NA

NA

NA

NA

NA

10

10

1

4,6-Dinitro-2-methylphenol

534-52-1

1.2

Tapwater RSL

NA

NA

1.2

HH PAL

3

50

1

4-Bromophenyl phenyl ether

101-55-3

NA

NA

NA

NA

NA

NA

3

10

1

4-Chloro-3-methylphenol

59-50-7

1100

Tapwater RSL

NA

NA

1100

HH PAL

3

10

1

4-Chloroaniline

106-47-8

0.32

Tapwater RSL

NA

NA

0.32

HH PAL

3

10

2.2

4-Chlorophenyl phenyl ether

7005-72-3

NA

NA

NA

NA

NA

NA

3

10

1

4-Nitroaniline

100-01-6

3.3

Tapwater RSL

NA

NA

3.3

HH PAL

3

10

1

4-Nitrophenol

100-02-7

60

Iowa GW

NA

NA

60

HH PAL

10

25

2

Acenaphthene

83-32-9

400

Tapwater RSL

NA

NA

400

HH PAL

3

10

1

Acenaphthylene

208-96-8

210

Iowa GW

NA

NA

210

HH PAL

3

10

1

Aniline

62-53-3

12

Tapwater RSL

NA

NA

12

HH PAL

3

10

1.27

Anthracene

120-12-7

1300

Tapwater RSL

NA

NA

1300

HH PAL

3

10

1

Benzo[a]anthracene

56-55-3

0.029

Tapwater RSL

NA

NA

0.029

HH PAL

3

10

1

Benzo[a]pyrene

50-32-8

0.0029

Tapwater RSL

NA

NA

0.0029

HH PAL

3

10

1

Benzo[b]fluoranthene

205-99-2

0.029

Tapwater RSL

NA

NA

0.029

HH PAL

3

10

1

3 & 4 Methylphenol
3,3'-Dichlorobenzidine
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Table 1-1 - Comparison Table

Human Health PALs (1)
(ug/L)

Ecological PALs (2)
(ug/L)

Analyte
Benzo[g,h,i]perylene

CAS Number
191-24-2

Value

Reference

21

Iowa GW

Value
NA

Reference
NA

Benzo[k]fluoranthene

207-08-9

0.29

Tapwater RSL

NA

Benzoic acid

65-85-0

58000

Tapwater RSL

Benzyl alcohol

100-51-6

1500

Bis(2-chloroethoxy)methane

111-91-1

46

Bis(2-chloroethyl)ether

111-44-4

Bis(2-ethylhexyl) phthalate

Project Action
Project
(3)
Action Limit
Limit
Reference
(ug/L)

Laboratory-specific (ug/L)

(4)

LODs

LOQs

MDLs

21

HH PAL

3

10

1

NA

0.29

HH PAL

3

10

1

NA

NA

58000

HH PAL

10

50

5

Tapwater RSL

NA

NA

1500

HH PAL

3

10

1

Tapwater RSL

NA

NA

46

HH PAL

3

10

1

0.012

Tapwater RSL

NA

NA

0.012

HH PAL

3

10

1

117-81-7

4.8

Tapwater RSL

NA

NA

4.8

HH PAL

3

10

1

Butyl benzyl phthalate

85-68-7

14

Tapwater RSL

NA

NA

14

HH PAL

3

10

1

Carbazole

86-74-8

8.8

Iowa GW

NA

NA

NA

NA

3

10

1

Chrysene

218-01-9

2.9

Tapwater RSL

NA

NA

2.9

HH PAL

3

10

1

Dibenz(a,h)anthracene

53-70-3

0.0029

Tapwater RSL

NA

NA

0.0029

HH PAL

3

10

1

Dibenzofuran

132-64-9

5.8

Tapwater RSL

NA

NA

5.8

HH PAL

3

10

1

Diethyl phthalate

84-66-2

5600

Iowa GW

NA

NA

5600

HH PAL

3

10

1

Dimethyl phthalate

131-11-3

NA

NA

NA

NA

NA

NA

3

10

1

Di-n-butyl phthalate

84-74-2

670

Tapwater RSL

NA

NA

670

HH PAL

3

10

1

Di-n-octyl phthalate

117-84-0

140

Iowa GW

NA

NA

140

HH PAL

10

15

1

Fluoranthene

206-44-0

280

Iowa GW

NA

NA

280

HH PAL

3

10

1

Fluorene

86-73-7

220

Tapwater RSL

NA

NA

220

HH PAL

3

10

1

Hexachlorobenzene

118-74-1

0.042

Tapwater RSL

NA

NA

0.042

HH PAL

3

10

1

Hexachlorobutadiene

87-68-3

0.26

Tapwater RSL

NA

NA

0.26

HH PAL

3

10

1

Hexachlorocyclopentadiene

77-47-4

22

Tapwater RSL

NA

NA

22

HH PAL

3

10

1

Hexachloroethane

67-72-1

0.79

Tapwater RSL

NA

NA

0.79

HH PAL

3

10

1

Indeno[1,2,3-cd]pyrene

193-39-5

0.029

Tapwater RSL

NA

NA

0.029

HH PAL

3

10

1

Isophorone

78-59-1

67

Tapwater RSL

NA

NA

67

HH PAL

3

10

1

Naphthalene

91-20-3

0.14

Tapwater RSL

NA

NA

0.14

HH PAL

3

10

1

Nitrobenzene

98-95-3

0.12

Tapwater RSL

NA

NA

0.12

HH PAL

3

10

1.09

N-Nitrosodi-n-propylamine

621-64-7

0.0093

Tapwater RSL

NA

NA

0.0093

HH PAL

3

10

1

N-Nitrosodiphenylamine

86-30-6

10

Tapwater RSL

NA

NA

10

HH PAL

3

10

1

Pentachlorophenol

87-86-5

0.035

Tapwater RSL

NA

NA

0.035

HH PAL

3

50

1.27

Phenanthrene

85-01-8

210

Iowa GW

NA

NA

210

HH PAL

3

10

1

Phenol

108-95-2

2000

Iowa GW

NA

NA

2000

HH PAL

3

15

2

Pyrene

129-00-0

87

Tapwater RSL

NA

NA

87

HH PAL

3

10

1
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Notes:
Applicable conservative screening levels were identified for comparison to laboratory MDLs, LODs, and LOQs; Please note that other screening values may be used in future risk assessments.
(1) Human Health PALs were selected as the lowest of the following:
USEPA Tapwater Regional Screening Levels (RSL) Table; November 2012.
USEPA MCLs obtained form the USEPA RSL Table; November 2012
Iowa Statewide Standards for a Protected Groundwater Source, obtained from: https://programs.iowadnr.gov/riskcalc/pages/standards.aspx
(2) Ecological PALs were not selected for groundwater, as groundwater will not be screened for the ecological risk assessment.
(3) Represents the final selected PAL
(4) Levels of Detection (LODs), Levels of Quantification (LOQ) and Method Detection Limits (MDLs) as determined by the laboratory
Bold indicates that PAL falls between the LOQ and MDL. This would result in "J" estimated values, which are considered usable data for the purposes of risk evaluation.
Highlighted cells indicate that the PAL falls below both the LOQ and MDL.
NA: No human health or ecological screening levels available
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Table 1-1 - Comparison Table

Matrix: Groundwater
Analytical Group: Explosives
Concentration Level: Low
Human Health PALs
(ug/L)

(1)

Ecological PALs (2)
(ug/L)

Analyte
2-Amino-4,6-dinitrotoluene

CAS Number
35572-78-2

Value

Reference

30

Tapwater RSL

Value
NA

Reference
NA

4-Amino-2,6-dinitrotoluene

19406-51-0

30

Tapwater RSL

NA

1,3-Dinitrobenzene

99-65-0

1

Iowa GW

2,4-Dinitrotoluene

121-14-2

0.2

Tapwater RSL

2,6-Dinitrotoluene

606-20-2

0.26

Iowa GW

HMX

2691-41-0

400

Iowa GW

Nitrobenzene

98-95-3

0.12

Tapwater RSL

m-Nitrotoluene

99-08-1

1.3

Tapwater RSL

o-Nitrotoluene

88-72-2

0.27

p-Nitrotoluene

99-99-0

RDX
Tetryl

Project Action
Project
Action Limit
Limit (3)
Reference
(ug/L)

Laboratory-specific (ug/L)

(4)

LODs

LOQs

30

HH PAL

0.20

0.30

0.12

NA

30

HH PAL

0.20

0.40

0.12

NA

NA

1

HH PAL

0.20

0.20

0.10

NA

NA

0.2

HH PAL

0.20

0.25

0.081

NA

NA

0.26

HH PAL

0.20

0.40

0.13

NA

NA

400

HH PAL

0.20

0.35

0.11

NA

NA

0.12

HH PAL

0.20

0.25

0.08

NA

NA

1.3

HH PAL

0.20

0.50

0.12

Tapwater RSL

NA

NA

0.27

HH PAL

0.20

0.50

0.10

3.7

Tapwater RSL

NA

NA

3.7

HH PAL

0.20

0.50

0.14

121-82-4

0.61

Tapwater RSL

NA

NA

0.61

HH PAL

0.20

0.30

0.09

479-45-8

61

Tapwater RSL

NA

NA

61

HH PAL

0.20

0.25

0.06

1,3,5-Trinitrobenzene

99-35-4

460

Tapwater RSL

NA

NA

460

HH PAL

0.20

0.20

0.06

2,4,6-Trinitrotoluene

118-96-7

Iowa GW

NA

NA

2

HH PAL

0.20

0.25

0.08

2

Notes:
Applicable conservative screening levels were identified for comparison to laboratory MDLs, LODs, and LOQs; Please note that other screening values may be used in future risk assessments.
(1) Human Health PALs were selected as the lowest of the following:
USEPA Tapwater Regional Screening Levels (RSL) Table; November 2012.
USEPA MCLs obtained form the USEPA RSL Table; November 2012
Iowa Statewide Standards for a Protected Groundwater Source, obtained from: https://programs.iowadnr.gov/riskcalc/pages/standards.aspx
(2) Ecological PALs were not selected for groundwater, as groundwater will not be screened for the ecological risk assessment.
(3) Represents the final selected PAL
(4) Levels of Detection (LODs), Levels of Quantification (LOQ) and Method Detection Limits (MDLs) as determined by the laboratory
Bold indicates that PAL falls between the LOQ and MDL. This would result in "J" estimated values, which are considered usable data for the purposes of risk evaluation.
Highlighted cells indicate that the PAL falls below both the LOQ and MDL.
NA: No human health or ecological screening levels available
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Table 1-1 - Comparison Table

Matrix: Groundwater
Analytical Group: Pesticides
Concentration Level: Low
Human Health PALs (1)
(ug/L)

Ecological PALs (2)
(ug/L)

CAS Number
72-54-8

Value

Reference

4,4'-DDD

0.027

Tapwater RSL

Value
NA

Reference
NA

4,4'-DDE

72-55-9

0.2

Tapwater RSL

NA

4,4'-DDT

50-29-3

0.2

Tapwater RSL

Aldrin

309-00-2

0.004

Tapwater RSL

Analyte

Project Action
Project
(3)
Action Limit
Limit
Reference
(ug/L)

Laboratory-specific (ug/L)

(4)

LODs

LOQs

MDLs

0.027

HH PAL

0.02

0.05

0.01

NA

0.2

HH PAL

0.02

0.05

0.01

NA

NA

0.2

HH PAL

0.02

0.05

0.01

NA

NA

0.004

HH PAL

0.02

0.05

0.01
0.01

alpha-BHC

319-84-6

0.0062

Tapwater RSL

NA

NA

0.0062

HH PAL

0.02

0.05

alpha-Chlordane

5103-71-9

0.19

Tapwater RSL

NA

NA

0.19

HH PAL

0.02

0.05

0.01

beta-BHC

319-85-7

0.022

Tapwater RSL

NA

NA

0.022

HH PAL

0.02

0.05

0.013

delta-BHC

319-86-8

NA

NA

NA

NA

NA

NA

0.02

0.05

0.01

Dieldrin

60-57-1

0.0015

Tapwater RSL

NA

NA

0.0015

HH PAL

0.02

0.05

0.01

Endosulfan I

959-98-8

42

Iowa GW

NA

NA

42

HH PAL

0.02

0.05

0.01

Endosulfan II

33213-65-9

42

Iowa GW

NA

NA

42

HH PAL

0.02

0.05

0.01

Endosulfan sulfate

1031-07-8

NA

NA

NA

NA

NA

NA

0.02

0.055

0.01

72-20-8

1.7

Tapwater RSL

NA

NA

1.7

HH PAL

0.02

0.05

0.017

Endrin aldehyde

7421-93-4

NA

NA

NA

NA

NA

NA

0.02

0.05

0.01

Endrin ketone

53494-70-5

NA

NA

NA

NA

NA

NA

0.02

0.05

0.01

58-89-9

0.036

Tapwater RSL

NA

NA

0.036

HH PAL

0.02

0.05

0.01

5103-74-2

0.19

Tapwater RSL

NA

NA

0.19

HH PAL

0.02

0.05

0.01

76-44-8

0.0018

Tapwater RSL

NA

NA

0.0018

HH PAL

0.02

0.1

0.01

1024-57-3

0.0033

Tapwater RSL

NA

NA

0.0033

HH PAL

0.02

0.05

0.017

Endrin

gamma-BHC (Lindane)
gamma-Chlordane
Heptachlor
Heptachlor epoxide
Methoxychlor
Toxaphene

72-43-5

27

Tapwater RSL

NA

NA

27

HH PAL

0.02

0.1

0.01

8001-35-2

0.013

Tapwater RSL

NA

NA

0.013

HH PAL

0.4

2

0.27

Notes:
Applicable conservative screening levels were identified for comparison to laboratory MDLs, LODs, and LOQs; Please note that other screening values may be used in future risk assessments.
(1) Human Health PALs were selected as the lowest of the following:
USEPA Tapwater Regional Screening Levels (RSL) Table; November 2012.
USEPA MCLs obtained form the USEPA RSL Table; November 2012
Iowa Statewide Standards for a Protected Groundwater Source, obtained from: https://programs.iowadnr.gov/riskcalc/pages/standards.aspx
(2) Ecological PALs were not selected for groundwater, as groundwater will not be screened for the ecological risk assessment.
(3) Represents the final selected PAL
(4) Levels of Detection (LODs), Levels of Quantification (LOQ) and Method Detection Limits (MDLs) as determined by the laboratory
Bold indicates that PAL falls between the LOQ and MDL. This would result in "J" estimated values, which are considered usable data for the purposes of risk evaluation.
Highlighted cells indicate that the PAL falls below both the LOQ and MDL.
NA: No human health or ecological screening levels available
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Table 1-1 - Comparison Table

Matrix: Groundwater
Analytical Group: Herbicides
Concentration Level: Low
Human Health PALs (1)
(ug/L)

Ecological PALs (2)
(ug/L)

CAS Number
93-76-5

Value

Reference

70

Iowa GW

Value
NA

Reference
NA

2,4-D

94-75-7

70

MCL

NA

2,4-DB

94-82-6

56

Iowa GW

Dalapon

75-99-0

200

Dicamba

1918-00-9

Dichlorprop

Project Action
Project
(3)
Action Limit
Limit
Reference
(ug/L)

Laboratory-specific (ug/L)

(4)

LODs

LOQs

MDLs

70

HH PAL

0.25

1

0.137

NA

70

HH PAL

2.5

5

1.8

NA

NA

56

HH PAL

2.5

5

2.42

MCL

NA

NA

200

HH PAL

2.0

12

0.939

440

Tapwater RSL

NA

NA

440

HH PAL

1

2

0.29

120-36-5

NA

NA

NA

NA

NA

NA

2.5

9

1.18

Dinoseb

88-85-7

7

MCL

NA

NA

7

HH PAL

1.25

2

0.632

MCPA

94-74-6

5.7

Tapwater RSL

NA

NA

5.7

HH PAL

NA

400

121

MCPP

93-65-2

12

Tapwater RSL

NA

NA

12

HH PAL

NA

400

142

Silvex (2,4,5-TP)

93-72-1

50

MCL

NA

NA

50

HH PAL

0.25

1

0.148

Analyte
2,4,5-T

Notes:
Applicable conservative screening levels were identified for comparison to laboratory MDLs, LODs, and LOQs; Please note that other screening values may be used in future risk assessments.
(1) Human Health PALs were selected as the lowest of the following:
USEPA Tapwater Regional Screening Levels (RSL) Table; November 2012.
USEPA MCLs obtained form the USEPA RSL Table; November 2012
Iowa Statewide Standards for a Protected Groundwater Source, obtained from: https://programs.iowadnr.gov/riskcalc/pages/standards.aspx
(2) Ecological PALs were not selected for groundwater, as groundwater will not be screened for the ecological risk assessment.
(3) Represents the final selected PAL
(4) Levels of Detection (LODs), Levels of Quantification (LOQ) and Method Detection Limits (MDLs) as determined by the laboratory
Bold indicates that PAL falls between the LOQ and MDL. This would result in "J" estimated values, which are considered usable data for the purposes of risk evaluation.
Highlighted cells indicate that the PAL falls below both the LOQ and MDL.
NA: No human health or ecological screening levels available
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Table 1-1 - Comparison Table

Matrix: Groundwater
Analytical Group: PCBs
Concentration Level: Low
Human Health PALs
(ug/L)

(1)

Ecological PALs (2)
(ug/L)

CAS Number
12674-11-2

Value

Reference

PCB-1016

0.96

Tapwater RSL

Value
NA

Reference
NA

PCB-1221

11104-28-2

0.004

Tapwater RSL

NA

NA

Analyte

Project Action
Project
(3)
Action Limit
Limit
Reference
(ug/L)

Laboratory-specific (ug/L)

(4)

LODs

LOQs

0.96

HH PAL

0.3

1

MDLs
0.241

0.004

HH PAL

0.3

1

0.241

PCB-1232

11141-16-5

0.004

Tapwater RSL

NA

NA

0.004

HH PAL

0.3

1

0.241

PCB-1242

53469-21-9

0.034

Tapwater RSL

NA

NA

0.034

HH PAL

0.3

1

0.241

PCB-1248

12672-29-6

0.034

Tapwater RSL

NA

NA

0.034

HH PAL

0.3

1

0.241

PCB-1254

11097-69-1

0.034

Tapwater RSL

NA

NA

0.034

HH PAL

0.3

1

0.166

0.034

Tapwater RSL

NA

NA

0.034

HH PAL

0.3

1

0.166

NA

0.5

HH PAL

0.3

1

0.166

NA

0.5

HH PAL

0.3

1

0.166

PCB-1260

11096-82-5

PCB-1262

37324-23-5

0.5

Iowa GW

NA

PCB-1268

11100-14-4

0.5

Iowa GW

NA

Notes:
Applicable conservative screening levels were identified for comparison to laboratory MDLs, LODs, and LOQs; Please note that other screening values may be used in future risk assessments.
(1) Human Health PALs were selected as the lowest of the following:
USEPA Tapwater Regional Screening Levels (RSL) Table; November 2012.
USEPA MCLs obtained form the USEPA RSL Table; November 2012
Iowa Statewide Standards for a Protected Groundwater Source, obtained from: https://programs.iowadnr.gov/riskcalc/pages/standards.aspx
(2) Ecological PALs were not selected for groundwater, as groundwater will not be screened for the ecological risk assessment.
(3) Represents the final selected PAL
(4) Levels of Detection (LODs), Levels of Quantification (LOQ) and Method Detection Limits (MDLs) as determined by the laboratory
Bold indicates that PAL falls between the LOQ and MDL. This would result in "J" estimated values, which are considered usable data for the purposes of risk evaluation.
Highlighted cells indicate that the PAL falls below both the LOQ and MDL.
NA: No human health or ecological screening levels available
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Table 1-1 - Comparison Table

Matrix: Groundwater
Analytical Group: Metals
Concentration Level: Low
Human Health PALs
(ug/L)

(1)

Ecological PALs (2)
(ug/L)

CAS Number
7440-38-2

Value

Reference

Arsenic

0.045

Tapwater RSL

Value
NA

Reference
NA

Barium

7440-39-3

2000

MCL

NA

Calcium

7440-70-2

NA

NA

NA

Cadmium

7440-43-9

5

MCL

Chromium

7440-47-3

0.031

Lead

7439-92-1

Magnesium

7439-95-4

Sodium

7440-23-5

Selenium

7782-49-2

Analyte

Project Action
Project
(3)
Action Limit
Limit
Reference
(ug/L)

Laboratory-specific (ug/L)

(4)

LODs

LOQs

MDLs

0.045

HH PAL

3.5

10.0

1.18

NA

2000

HH PAL

0.66

2.0

0.22

NA

NA

NA

100

100

68.1

NA

NA

5

HH PAL

0.30

0.50

0.10

Tapwater RSL

NA

NA

0.031

HH PAL

9.8

10.0

3.26

15

MCL

NA

NA

15

HH PAL

0.5

3.0

0.173

NA

NA

NA

NA

NA

NA

16.8

50.0

5.59

NA

NA

NA

NA

NA

NA

45.0

50.0

15

50

MCL

NA

NA

50

HH PAL

4.8

5.0

1.59

Silver

7440-22-4

71

Tapwater RSL

NA

NA

71

HH PAL

0.15

2.0

0.05

Uranium

7440-61-1

30

MCL

NA

NA

30

HH PAL

0.69

1.0

0.231

Mercury

7439-97-6

0.63

Tapwater RSL

NA

NA

0.63

HH PAL

0.15

0.18

0.06

Hexavalent Chromium

18540-29-9

0.031

Tapwater RSL

NA

NA

0.031

HH PAL

5.0

10.0

2.59

Notes:
Applicable conservative screening levels were identified for comparison to laboratory MDLs, LODs, and LOQs; Please note that other screening values may be used in future risk assessments.
(1) Human Health PALs were selected as the lowest of the following:
USEPA Tapwater Regional Screening Levels (RSL) Table; November 2012.
USEPA MCLs obtained form the USEPA RSL Table; November 2012
Iowa Statewide Standards for a Protected Groundwater Source, obtained from: https://programs.iowadnr.gov/riskcalc/pages/standards.aspx
(2) Ecological PALs were not selected for groundwater, as groundwater will not be screened for the ecological risk assessment.
(3) Represents the final selected PAL
(4) Levels of Detection (LODs), Levels of Quantification (LOQ) and Method Detection Limits (MDLs) as determined by the laboratory
Bold indicates that PAL falls between the LOQ and MDL. This would result in "J" estimated values, which are considered usable data for the purposes of risk evaluation.
Highlighted cells indicate that the PAL falls below both the LOQ and MDL.
NA: No human health or ecological screening levels available
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Table 1-1 - Comparison Table

Matrix: Groundwater
Analytical Group: Radiochemistry
Concentration Level: Low
Human Health PALs (1)
(pCi//L)

Ecological PALs (2)
(pCi//L)

CAS Number
12587-46-1

Value

Reference

Gross Alpha

NA

NA

Value
NA

Reference
NA

Gross Beta

12587-47-2

NA

NA

NA

Cesium-137

10045-97-3

NA

NA

Radium-226

13982-63-3

NA

NA

Analyte

Project Action
Project
Action Limit
Limit (3)
Reference
(pCi//L)

Laboratory-specific (pCi//L)

(4)

LODs

LOQs

MDLs

NA

NA

NA

3.0

NA

NA

NA

NA

NA

4.0

NA

NA

NA

NA

NA

NA

20.0

NA

NA

NA

NA

NA

NA

1.0

NA

Notes:
Applicable conservative screening levels were identified for comparison to laboratory MDLs, LODs, and LOQs; Please note that other screening values may be used in future risk assessments.
(1) Human Health PALs were selected as the lowest of the following:
USEPA Tapwater Regional Screening Levels (RSL) Table; November 2012.
USEPA MCLs obtained form the USEPA RSL Table; November 2012
Iowa Statewide Standards for a Protected Groundwater Source, obtained from: https://programs.iowadnr.gov/riskcalc/pages/standards.aspx
(2) Ecological PALs were not selected for groundwater, as groundwater will not be screened for the ecological risk assessment.
(3) Represents the final selected PAL
(4) Levels of Detection (LODs), Levels of Quantification (LOQ) and Method Detection Limits (MDLs) as determined by the laboratory
Bold indicates that PAL falls between the LOQ and MDL. This would result in "J" estimated values, which are considered usable data for the purposes of risk evaluation.
Highlighted cells indicate that the PAL falls below both the LOQ and MDL.
NA: No human health or ecological screening levels available
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Table 1-1 - Comparison Table

Matrix: Sediment
Analytical Group: VOCs
Concentration Level: Low
Human Health PALs
(mg/kg)
Analyte
1,1,1-Trichloroethane

CAS Number
71-55-6

Value
3800

(1)

Reference
C/I RSL

Ecological PALs (2)
(mg/kg)
Value
0.03

Reference
ORNL SCV

Project Action
Project
Action Limit
Limit (3)
Reference
(mg/kg)
0.03

ECO PAL

Laboratory-specific (4)
(mg/kg)
LODs

LOQs

MDLs

0.001

0.005

0.000431
0.000401

1,1,2,2-Tetrachloroethane

79-34-5

2.8

C/I RSL

1.4

ORNL SCV

1.4

ECO PAL

0.001

0.005

1,1,2-Trichloro-1,2,2-trifluoroethane

76-13-1

18000

C/I RSL

NA

NA

18000

HH PAL

0.005

0.005

0.00168

1,1,2-Trichloroethane

79-00-5

5.3

C/I RSL

1.2

ORNL SCV

1.2

ECO PAL

0.001

0.005

0.000573

1,1-Dichloroethane

75-34-3

17

C/I RSL

0.027

ORNL SCV

0.027

ECO PAL

0.001

0.005

0.000392

1,1-Dichloroethene

75-35-4

110

C/I RSL

0.031

ORNL SCV

0.031

ECO PAL

0.005

0.005

0.00161

1,2-Dichloroethane

107-06-2

2.2

C/I RSL

0.25

ORNL SCV

0.25

ECO PAL

0.001

0.005

0.000867

1,2-Dichloropropane

78-87-5

4.7

C/I RSL

0.333

USEPA Region V ESLs

0.333

ECO PAL

0.001

0.005

0.000383

2-Butanone (MEK)

78-93-3

20000

C/I RSL

0.27

ORNL SCV

0.27

ECO PAL

0.005

0.02

0.00192

2-Hexanone

591-78-6

140

C/I RSL

0.022

ORNL SCV

0.022

ECO PAL

0.005

0.02

0.00177

4-Methyl-2-pentanone (MIBK)

108-10-1

5300

C/I RSL

0.033

ORNL SCV

0.033

ECO PAL

0.005

0.02

0.000732

Acetone

67-64-1

63000

C/I RSL

0.0087

ORNL SCV

0.0087

ECO PAL

0.01

0.02

0.00647

Benzene

71-43-2

5.4

C/I RSL

0.16

ORNL SCV

0.16

ECO PAL

0.001

0.005

0.000253

Bromodichloromethane

75-27-4

1.4

C/I RSL

NA

NA

1.4

HH PAL

0.001

0.005

0.000254

Bromoform

75-25-2

220

C/I RSL

0.65

ORNL SCV

0.65

ECO PAL

0.001

0.005

0.000366

Bromomethane

74-83-9

3.2

C/I RSL

0.00137

USEPA Region V ESLs

0.00137

ECO PAL

0.005

0.01

0.0011

Carbon disulfide

75-15-0

370

C/I RSL

0.00085

ORNL SCV

0.00085

ECO PAL

0.001

0.005

0.000685

Carbon tetrachloride

56-23-5

3

C/I RSL

0.047

ORNL SCV

0.047

ECO PAL

0.001

0.005

0.000513

Chlorobenzene

108-90-7

140

C/I RSL

0.41

ORNL SCV

0.41

ECO PAL

0.001

0.005

0.000382

Chloroethane

75-00-3

6100

C/I RSL

NA

NA

6100

HH PAL

0.001

0.01

0.000516

Chloroform

67-66-3

1.5

C/I RSL

0.022

ORNL SCV

0.022

ECO PAL

0.001

0.005

0.000376

Chloromethane

74-87-3

50

C/I RSL

NA

NA

50

HH PAL

0.005

0.01

0.00065

cis-1,2-Dichloroethene

156-59-2

200

C/I RSL

0.4

ORNL SCV

0.4

ECO PAL

0.001

0.005

0.000597

cis-1,3-Dichloropropene

10061-01-5

8.3

C/I RSL

0.000051

ORNL SCV

NA

HH PAL

0.001

0.005

0.000595

Dibromochloromethane

124-48-1

3.3

C/I RSL

NA

NA

3.3

HH PAL

0.001

0.005

0.000406

Dichlorodifluoromethane

75-71-8

40

C/I RSL

NA

NA

40

HH PAL

0.005

0.01

0.00131

Ethylbenzene

100-41-4

27

C/I RSL

0.089

ORNL SCV

0.089

ECO PAL

0.001

0.005

0.000299

m-Xylene & p-Xylene

1330-20-7

270

C/I RSL

0.16

ORNL SCV

0.16

ECO PAL

0.002

0.005

0.000569

75-09-2

960

C/I RSL

0.37

ORNL SCV

0.37

ECO PAL

0.005

0.01

0.00158

1330-20-7

270

C/I RSL

0.16

ORNL SCV

0.16

ECO PAL

0.001

0.005

0.000336

Styrene

100-42-5

3600

C/I RSL

0.254

USEPA Region V ESLs

0.254

ECO PAL

0.001

0.005

0.000347

Tetrachloroethene

127-18-4

110

C/I RSL

0.41

ORNL SCV

0.41

ECO PAL

0.001

0.005

0.000322

Methylene Chloride
o-Xylene
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Table 1-1 - Comparison Table

CAS Number
108-88-3

Value
4500

Reference
C/I RSL

Ecological PALs (2)
(mg/kg)
Value
0.05

Reference
ORNL SCV

Project Action
Project
(3)
Action Limit
Limit
Reference
(mg/kg)

Laboratory-specific (4)
(mg/kg)
LODs

LOQs

MDLs

0.05

ECO PAL

0.001

0.005

0.0007

156-60-5

69

C/I RSL

0.4

ORNL SCV

0.4

ECO PAL

0.001

0.005

0.000943

10061-02-6

8.3

C/I RSL

0.000051

ORNL SCV

NA

HH PAL

0.001

0.005

0.000349

Trichloroethene

79-01-6

6.4

C/I RSL

0.22

ORNL SCV

0.22

ECO PAL

0.001

0.005

0.000385

Vinyl chloride

75-01-4

1.7

C/I RSL

0.202

USEPA Region V ESLs

0.202

ECO PAL

0.001

0.01

0.000428

trans-1,3-Dichloropropene

Notes:
Applicable conservative screening levels were identified for comparison to laboratory MDLs, LODs, and LOQs; Please note that other screening values may be used in future risk assessments.
(1) As presented in USEPA Regional Screening Level (RSL) Tables; November 2012. The Commercial/Industrial RSLs were used for the HH PAL for sediment.
The non-cancer RSLs, which are derived using a noncancer hazard quotient (HQ) of 1, were adjusted to an HQ of 0.1.
(2) Ecological PALs were selected from the following hierarchy of sources:
A) Consensus-based threshold effects concentrations (TECs); MacDonald, D.D., C.G. Ingersoll, and T.A. Berger. 2000. Development and Evaluation of Consensus-Based Sediment
Quality Guidelines for Freshwater Ecosystem. Archives of Environmental Contamination and Toxicology 39:20-31.
B) Ontario Ministry of the Environment (OMOE) Lowest Effects Levels (LELs); Guidelines for the Protection and Management of Aquatic Sediment Quality in Ontario.
ISBN 0-7729-9248-8. August, 1993. Cited in Jones, Suter and Hull, 1997.
C) Oak Ridge National Laboratory (ORNL) Sediment SCVs; Jones, D.S., G.W. Suter II, and R.N. Hull, 1997. Toxicological Benchmarks for Screening Contaminants of Potential Concern for Effects on
Sediment-Associated Biota: 1997 Revision; Oak Ridge National Laboratories (ES/ER/TM-95/R4); November 1997.
D) USEPA Region V ESLs; USEPA, 2003. Region V, RCRA Ecological Screening Levels. August 22, 2003.
E) The final selected NOAEL-based Critical Concentration for Aquatic Receptors from the Site-Wide Baseline Ecological Risk Assessment (when lower than the selected ecological value only)
(3) Represents lower of identified human health (HH) and ecological (ECO) based PALs
(4) Levels of Detection (LODs), Levels of Quantification (LOQ) and Method Detection Limits (MDLs) as determined by the laboratory
Bold indicates that PAL falls between the LOQ and MDL. This would result in "J" estimated values, which are considered usable data for the purposes of risk evaluation.
Highlighted cells indicate that the PAL falls below both the LOQ and MDL.
NA: No human health or ecological screening levels available
Surrogates: The screening value for 1,3-dichloropropene is presented for cis-1,3-dichloropropene and trans-1,3-dichloropropene.
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Table 1-1 - Comparison Table

Matrix: Sediment
Analytical Group: SVOCs
Concentration Level: Low
Human Health PALs
(mg/kg)

(1)

Ecological PALs (2)
(mg/kg)

CAS Number
120-82-1

Value
99

Reference
C/I RSL

Value
9.6

1,2-Dichlorobenzene

95-50-1

980

C/I RSL

0.33

1,3-Dichlorobenzene

541-73-1

NA

NA

1.7

1,4-Dichlorobenzene

106-46-7

12

C/I RSL

0.34

2,2'-oxybis[1-chloropropane]

108-60-1

22

C/I RSL

2,4,5-Trichlorophenol

95-95-4

6200

2,4,6-Trichlorophenol

88-06-2

160

Analyte
1,2,4-Trichlorobenzene

Reference
ORNL SCV

Project Action
Project
(3)
Action Limit
Limit
Reference
(mg/kg)

Laboratory-specific (4)
(mg/kg)
LODs

LOQs

MDLs

9.6

ECO PAL

0.099

0.33

0.0333

ORNL SCV

0.33

ECO PAL

0.099

0.33

0.0333

ORNL SCV

1.7

ECO PAL

0.099

0.33

0.0333

ORNL SCV

0.34

ECO PAL

0.099

0.33

0.0333

NA

NA

22

HH PAL

0.099

0.33

0.0333

C/I RSL

NA

NA

6200

HH PAL

0.099

0.33

0.0333

C/I RSL

0.208

USEPA Region V ESLs

0.208

ECO PAL

0.099

0.33

0.0333

2,4-Dichlorophenol

120-83-2

180

C/I RSL

0.0817

USEPA Region V ESLs

0.0817

ECO PAL

0.099

0.33

0.0333

2,4-Dimethylphenol

105-67-9

1200

C/I RSL

0.304

USEPA Region V ESLs

0.304

ECO PAL

0.099

0.33

0.0333

2,4-Dinitrophenol

51-28-5

120

C/I RSL

0.00621

USEPA Region V ESLs

0.00621

ECO PAL

0.66

1.6

0.33

2,4-Dinitrotoluene

121-14-2

5.5

C/I RSL

0.0144

USEPA Region V ESLs

0.0144

ECO PAL

0.099

0.33

0.0333
0.0333

2,6-Dinitrotoluene

606-20-2

62

C/I RSL

0.0398

USEPA Region V ESLs

0.0398

ECO PAL

0.099

0.33

2-Chloronaphthalene

91-58-7

8200

C/I RSL

0.417

USEPA Region V ESLs

0.417

ECO PAL

0.099

0.33

0.0333

2-Chlorophenol

95-57-8

510

C/I RSL

0.0319

USEPA Region V ESLs

0.0319

ECO PAL

0.099

0.33

0.0333

2-Methylnaphthalene

91-57-6

220

C/I RSL

0.0202

USEPA Region V ESLs

0.0202

ECO PAL

0.099

0.33

0.0333

2-Methylphenol

95-48-7

3100

C/I RSL

0.012

ORNL SCV

0.012

ECO PAL

0.099

0.33

0.0333

2-Nitroaniline

88-74-4

600

C/I RSL

NA

NA

600

HH PAL

0.099

1.6

0.0333

2-Nitrophenol

88-75-5

NA

NA

NA

NA

NA

NA

0.099

0.33

0.0333

3 & 4 Methylphenol

15831-10-4

6200

C/I RSL

NA

NA

6200

HH PAL

0.099

0.66

0.0666

3,3'-Dichlorobenzidine

91-94-1

3.8

C/I RSL

0.127

USEPA Region V ESLs

0.127

ECO PAL

0.099

1.6

0.0333

3-Nitroaniline

99-09-2

NA

NA

NA

NA

NA

NA

0.099

1.6

0.0333

4,6-Dinitro-2-methylphenol

534-52-1

4.9

C/I RSL

0.104

USEPA Region V ESLs

0.104

ECO PAL

0.66

1.6

0.33

4-Bromophenyl phenyl ether

101-55-3

NA

NA

1.2

ORNL SCV

1.2

ECO PAL

0.099

0.33

0.0333

4-Chloro-3-methylphenol

59-50-7

6200

C/I RSL

0.388

USEPA Region V ESLs

0.388

ECO PAL

0.099

0.33

0.0333

4-Chloroaniline

106-47-8

8.6

C/I RSL

0.146

USEPA Region V ESLs

0.146

ECO PAL

0.099

0.33

0.0333

4-Chlorophenyl phenyl ether

7005-72-3

NA

NA

NA

NA

NA

NA

0.099

0.33

0.0333

4-Nitroaniline

100-01-6

86

C/I RSL

NA

NA

86

HH PAL

0.66

1.6

0.33

4-Nitrophenol

100-02-7

NA

NA

0.0133

USEPA Region V ESLs

0.0133

ECO PAL

0.66

1.6

0.33
0.0333

Acenaphthene

83-32-9

3300

C/I RSL

0.00671

USEPA Region V ESLs

0.00671

ECO PAL

0.099

0.33

Acenaphthylene

208-96-8

NA

NA

0.00587

USEPA Region V ESLs

0.00587

ECO PAL

0.099

0.33

0.0333

Aniline

62-53-3

300

C/I RSL

0.00031

USEPA Region V ESLs

0.00031

ECO PAL

0.099

0.33

0.0333

Anthracene

120-12-7

17000

C/I RSL

0.0572

CVs TEC

0.0572

ECO PAL

0.099

0.33

0.0333

Benzo[a]anthracene

56-55-3

2.1

C/I RSL

0.108

CVs TEC

0.108

ECO PAL

0.099

0.33

0.0333

Benzo[a]pyrene

50-32-8

0.21

C/I RSL

0.15

CVs TEC

0.15

ECO PAL

0.099

0.33

0.0333

Benzo[b]fluoranthene

205-99-2

2.1

C/I RSL

0.24

OMEE LELs

0.24

ECO PAL

0.099

0.33

0.0333

Benzo[g,h,i]perylene

191-24-2

NA

NA

0.17

OMEE LELs

0.17

ECO PAL

0.099

0.33

0.0333
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Table 1-1 - Comparison Table

Human Health PALs
(mg/kg)

(1)

Ecological PALs (2)
(mg/kg)
Reference
OMEE LELs

Laboratory-specific (4)
(mg/kg)

CAS Number
207-08-9

Value
21

Reference
C/I RSL

Benzoic acid

65-85-0

250000

C/I RSL

NA

NA

250000

HH PAL

0.66

1.6

0.33

Benzyl alcohol

100-51-6

6200

C/I RSL

0.0011

ORNL SCV

0.0011

ECO PAL

0.099

0.33

0.0333

Bis(2-chloroethoxy)methane

111-91-1

180

C/I RSL

NA

NA

180

HH PAL

0.099

0.33

0.0333

Bis(2-chloroethyl)ether

111-44-4

1

C/I RSL

3.52

USEPA Region V ESLs

1

HH PAL

0.099

0.33

0.0333

Bis(2-ethylhexyl) phthalate

117-81-7

120

C/I RSL

890

ORNL SCV

120

HH PAL

0.099

0.33

0.0453

Butyl benzyl phthalate

85-68-7

910

C/I RSL

11

ORNL SCV

11

ECO PAL

0.099

0.33

0.0333

Carbazole

86-74-8

NA

NA

NA

NA

NA

NA

0.099

0.33

0.0333

Chrysene

218-01-9

210

C/I RSL

0.166

CVs TEC

0.166

ECO PAL

0.099

0.33

0.0333

Dibenz(a,h)anthracene

53-70-3

0.21

C/I RSL

0.033

CVs TEC

0.033

ECO PAL

0.099

0.33

0.0333

Dibenzofuran

132-64-9

100

C/I RSL

0.42

ORNL SCV

0.42

ECO PAL

0.099

0.33

0.0333

Diethyl phthalate

84-66-2

49000

C/I RSL

0.6

ORNL SCV

0.6

ECO PAL

0.099

0.33

0.0333

Dimethyl phthalate

131-11-3

NA

NA

NA

NA

NA

NA

0.099

0.33

0.0333

Di-n-butyl phthalate

84-74-2

6200

C/I RSL

11

ORNL SCV

11

ECO PAL

0.099

0.33

0.0333

Di-n-octyl phthalate

117-84-0

740

C/I RSL

40.6

USEPA Region V ESLs

40.6

ECO PAL

0.099

0.33

0.0333

Fluoranthene

206-44-0

2200

C/I RSL

0.423

CVs TEC

0.423

ECO PAL

0.099

0.33

0.0333

Fluorene

86-73-7

2200

C/I RSL

0.0774

CVs TEC

0.0774

ECO PAL

0.099

0.33

0.0333

Analyte
Benzo[k]fluoranthene

Value
0.24

Project Action
Project
(3)
Action Limit
Limit
Reference
(mg/kg)
0.24

ECO PAL

LODs

LOQs

MDLs

0.099

0.33

0.0333

Hexachlorobenzene

118-74-1

1.1

C/I RSL

0.02

OMEE LELs

0.02

ECO PAL

0.099

0.33

0.0333

Hexachlorobutadiene

87-68-3

22

C/I RSL

0.0265

USEPA Region V ESLs

0.0265

ECO PAL

0.099

0.33

0.0333

Hexachlorocyclopentadiene

77-47-4

370

C/I RSL

0.901

USEPA Region V ESLs

0.901

ECO PAL

0.66

1.6

0.33

Hexachloroethane

67-72-1

43

C/I RSL

1

ORNL SCV

1

ECO PAL

0.099

0.33

0.0333

Indeno[1,2,3-cd]pyrene

193-39-5

2.1

C/I RSL

0.2

OMEE LELs

0.2

ECO PAL

0.099

0.33

0.0333

Isophorone

78-59-1

1800

C/I RSL

0.432

USEPA Region V ESLs

0.432

ECO PAL

0.099

0.33

0.0333

Naphthalene

91-20-3

18

C/I RSL

0.176

CVs TEC

0.176

ECO PAL

0.099

0.33

0.0333

Nitrobenzene

98-95-3

24

C/I RSL

0.145

USEPA Region V ESLs

0.145

ECO PAL

0.099

0.33

0.0333

N-Nitrosodi-n-propylamine

621-64-7

0.25

C/I RSL

NA

NA

0.25

HH PAL

0.099

0.33

0.0333

N-Nitrosodiphenylamine

86-30-6

350

C/I RSL

NA

NA

350

HH PAL

0.099

0.33

0.0333

Pentachlorophenol

87-86-5

2.7

C/I RSL

23

USEPA Region V ESLs

2.7

HH PAL

0.33

1.6

0.33

Phenanthrene

85-01-8

NA

NA

0.204

CVs TEC

0.204

ECO PAL

0.099

0.33

0.0333

Phenol

108-95-2

18000

C/I RSL

0.0491

USEPA Region V ESLs

0.0491

ECO PAL

0.099

0.33

0.0333

Pyrene

129-00-0

1700

C/I RSL

0.195

CVs TEC

0.195

ECO PAL

0.099

0.33

0.0333
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Notes:
Applicable conservative screening levels were identified for comparison to laboratory MDLs, LODs, and LOQs; Please note that other screening values may be used in future risk assessments.
(1) As presented in USEPA Regional Screening Level (RSL) Tables; November 2012. The Commercial/Industrial RSLs were used for the HH PAL for sediment.
The non-cancer RSLs, which are derived using a noncancer hazard quotient (HQ) of 1, were adjusted to an HQ of 0.1.
(2) Ecological PALs were selected from the following hierarchy of sources:
A) Consensus-based threshold effects concentrations (TECs); MacDonald, D.D., C.G. Ingersoll, and T.A. Berger. 2000. Development and Evaluation of Consensus-Based Sediment
Quality Guidelines for Freshwater Ecosystem. Archives of Environmental Contamination and Toxicology 39:20-31.
B) Ontario Ministry of the Environment (OMOE) Lowest Effects Levels (LELs); Guidelines for the Protection and Management of Aquatic Sediment Quality in Ontario.
ISBN 0-7729-9248-8. August, 1993. Cited in Jones, Suter and Hull, 1997.
C) Oak Ridge National Laboratory (ORNL) Sediment SCVs; Jones, D.S., G.W. Suter II, and R.N. Hull, 1997. Toxicological Benchmarks for Screening Contaminants of Potential Concern for Effects on
Sediment-Associated Biota: 1997 Revision; Oak Ridge National Laboratories (ES/ER/TM-95/R4); November 1997.
D) USEPA Region V ESLs; USEPA, 2003. Region V, RCRA Ecological Screening Levels. August 22, 2003.
E) The final selected NOAEL-based Critical Concentration for Aquatic Receptors from the Site-Wide Baseline Ecological Risk Assessment (when lower than the selected ecological value only)
(3) Represents lower of identified human health (HH) and ecological (ECO) based PALs
(4) Levels of Detection (LODs), Levels of Quantification (LOQ) and Method Detection Limits (MDLs) as determined by the laboratory
Bold indicates that PAL falls between the LOQ and MDL. This would result in "J" estimated values, which are considered usable data for the purposes of risk evaluation.
Highlighted cells indicate that the PAL falls below both the LOQ and MDL.
NA: No human health or ecological screening levels available
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Table 1-1 - Comparison Table

Matrix: Sediment
Analytical Group: Explosives
Concentration Level: Low
Human Health PALs (1)
(mg/kg)

Ecological PALs (2)
(mg/kg)

Analyte
2-Amino-4,6-dinitrotoluene

CAS Number
35572-78-2

Value
200

Reference
C/I RSL

4-Amino-2,6-dinitrotoluene

19406-51-0

190

C/I RSL

NA

NA

99-65-0

6.2

C/I RSL

0.00861

USEPA Region V ESLs

1,3-Dinitrobenzene

Value
NA

Reference
NA

Project Action
Project
(3)
Action Limit
Limit
Reference
(mg/kg)

Laboratory-specific
(mg/kg)

(4)

LODs

LOQs

MDLs

HH PAL

0.08

0.25

0.0428

190

HH PAL

0.12

0.3

0.0933

0.00861

ECO PAL

0.08

0.25

0.0435

200

2,4-Dinitrotoluene

121-14-2

5.5

C/I RSL

0.0144

USEPA Region V ESLs

0.0144

ECO PAL

0.08

0.25

0.0377

2,6-Dinitrotoluene

606-20-2

62

C/I RSL

0.0398

USEPA Region V ESLs

0.0398

ECO PAL

0.08

0.25

0.0637

HMX

2691-41-0

4900

C/I RSL

NA

NA

4900

HH PAL

0.08

0.25

0.0388

Nitrobenzene

98-95-3

24

C/I RSL

0.145

USEPA Region V ESLs

0.145

ECO PAL

0.08

0.25

0.0432

m-Nitrotoluene

99-08-1

6.2

C/I RSL

NA

NA

6.2

HH PAL

0.08

0.25

0.0556

o-Nitrotoluene

88-72-2

13

C/I RSL

NA

NA

13

HH PAL

0.08

0.25

0.0651

p-Nitrotoluene

99-99-0

110

C/I RSL

NA

NA

110

HH PAL

0.12

0.25

0.0813

RDX

121-82-4

24

C/I RSL

NA

NA

24

HH PAL

0.08

0.25

0.0622

Tetryl

479-45-8

250

C/I RSL

NA

NA

250

HH PAL

0.08

0.25

0.0459

1,3,5-Trinitrobenzene

99-35-4

2700

C/I RSL

NA

NA

2700

HH PAL

0.08

0.25

0.0274

2,4,6-Trinitrotoluene

118-96-7

79

C/I RSL

0.49

CC NOAEL

0.49

ECO PAL

0.08

0.25

0.0357

Notes:
Applicable conservative screening levels were identified for comparison to laboratory MDLs, LODs, and LOQs; Please note that other screening values may be used in future risk assessments.
(1) As presented in USEPA Regional Screening Level (RSL) Tables; November 2012. The Commercial/Industrial RSLs were used for the HH PAL for sediment.
The non-cancer RSLs, which are derived using a noncancer hazard quotient (HQ) of 1, were adjusted to an HQ of 0.1.
(2) Ecological PALs were selected from the following hierarchy of sources:
A) Consensus-based threshold effects concentrations (TECs); MacDonald, D.D., C.G. Ingersoll, and T.A. Berger. 2000. Development and Evaluation of Consensus-Based Sediment
Quality Guidelines for Freshwater Ecosystem. Archives of Environmental Contamination and Toxicology 39:20-31.
B) Ontario Ministry of the Environment (OMOE) Lowest Effects Levels (LELs); Guidelines for the Protection and Management of Aquatic Sediment Quality in Ontario.
ISBN 0-7729-9248-8. August, 1993. Cited in Jones, Suter and Hull, 1997.
C) Oak Ridge National Laboratory (ORNL) Sediment SCVs; Jones, D.S., G.W. Suter II, and R.N. Hull, 1997. Toxicological Benchmarks for Screening Contaminants of Potential Concern for Effects on
Sediment-Associated Biota: 1997 Revision; Oak Ridge National Laboratories (ES/ER/TM-95/R4); November 1997.
D) USEPA Region V ESLs; USEPA, 2003. Region V, RCRA Ecological Screening Levels. August 22, 2003.
E) The final selected NOAEL-based Critical Concentration for Aquatic Receptors from the Site-Wide Baseline Ecological Risk Assessment (when lower than the selected ecological value only)
(3) Represents lower of identified human health (HH) and ecological (ECO) based PALs
(4) Levels of Detection (LODs), Levels of Quantification (LOQ) and Method Detection Limits (MDLs) as determined by the laboratory
Bold indicates that PAL falls between the LOQ and MDL. This would result in "J" estimated values, which are considered usable data for the purposes of risk evaluation.
Highlighted cells indicate that the PAL falls below both the LOQ and MDL.
NA: No human health or ecological screening levels available
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Table 1-1 - Comparison Table

Matrix: Sediment
Analytical Group: Pesticides
Concentration Level: Low
Human Health PALs (1)
(mg/kg)

Ecological PALs
(mg/kg)

(2)

4,4'-DDD

CAS Number
72-54-8

Value
7.2

Reference
C/I RSL

Value
0.00488

Reference
CVs TEC

4,4'-DDE

72-55-9

5.1

C/I RSL

0.00316

4,4'-DDT

50-29-3

7

C/I RSL

0.00416

Analyte

Project Action
Project
Action Limit
Limit (3)
Reference
(mg/kg)

Laboratory-specific (4)
(mg/kg)
LODs

LOQs

MDLs

0.00488

ECO PAL

0.00034

0.0017

0.000221

CVs TEC

0.00316

ECO PAL

0.00067

0.0017

0.00039

CVs TEC

0.00416

ECO PAL

0.00067

0.0017

0.000628
0.000306

Aldrin

309-00-2

0.1

C/I RSL

0.002

OMEE LELs

0.002

ECO PAL

0.00034

0.0017

alpha-BHC

319-84-6

0.27

C/I RSL

0.006

OMEE LELs

0.006

ECO PAL

0.00034

0.002

0.000185

alpha-Chlordane

5103-71-9

6.5

C/I RSL

0.00324

CVs TEC

0.00324

ECO PAL

0.00067

0.0017

0.000567

beta-BHC

319-85-7

0.96

C/I RSL

0.005

OMEE LELs

0.005

ECO PAL

0.00034

0.0017

0.0003

delta-BHC

319-86-8

NA

NA

0.12

ORNL SCV

0.12

ECO PAL

0.00034

0.0017

0.000242

Dieldrin

60-57-1

0.11

C/I RSL

0.0019

CVs TEC

0.0019

ECO PAL

0.00034

0.0017

0.000215

Endosulfan I

959-98-8

370

C/I RSL

0.0055

ORNL SCV

0.0055

ECO PAL

0.00067

0.0017

0.00057

Endosulfan II

33213-65-9

370

C/I RSL

0.0055

ORNL SCV

0.0055

ECO PAL

0.00034

0.0017

0.000235

Endosulfan sulfate

1031-07-8

NA

NA

0.0055

ORNL SCV

0.0055

ECO PAL

0.00067

0.0017

0.00034

72-20-8

18

C/I RSL

0.00222

CVs TEC

0.00222

ECO PAL

0.00034

0.0017

0.000158

Endrin aldehyde

7421-93-4

NA

NA

0.48

USEPA Region V ESLs

0.48

ECO PAL

0.00067

0.0017

0.000389

Endrin ketone

53494-70-5

NA

NA

NA

NA

NA

NA

0.00067

0.0017

0.000417

58-89-9

2.1

C/I RSL

0.00237

CVs TEC

0.00237

ECO PAL

0.00034

0.0017

0.000339

5103-74-2

6.5

C/I RSL

0.00324

CVs TEC

0.00324

ECO PAL

0.00034

0.0017

0.000286

76-44-8

0.38

C/I RSL

0.068

ORNL SCV

0.068

ECO PAL

0.00034

0.0017

0.000204

1024-57-3

0.19

C/I RSL

0.00247

CVs TEC

0.00247

ECO PAL

0.00067

0.0017

0.000429

72-43-5

310

C/I RSL

0.019

ORNL SCV

0.019

ECO PAL

0.0017

0.0033

0.000719

8001-35-2

1.6

C/I RSL

0.000077

USEPA Region V ESLs

0.000077

ECO PAL

0.034

0.067

0.0152

Endrin

gamma-BHC (Lindane)
gamma-Chlordane
Heptachlor
Heptachlor epoxide
Methoxychlor
Toxaphene
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Table 1-1 - Comparison Table

Notes:
Applicable conservative screening levels were identified for comparison to laboratory MDLs, LODs, and LOQs; Please note that other screening values may be used in future risk assessments.
(1) As presented in USEPA Regional Screening Level (RSL) Tables; November 2012. The Commercial/Industrial RSLs were used for the HH PAL for sediment.
The non-cancer RSLs, which are derived using a noncancer hazard quotient (HQ) of 1, were adjusted to an HQ of 0.1.
(2) Ecological PALs were selected from the following hierarchy of sources:
A) Consensus-based threshold effects concentrations (TECs); MacDonald, D.D., C.G. Ingersoll, and T.A. Berger. 2000. Development and Evaluation of Consensus-Based Sediment
Quality Guidelines for Freshwater Ecosystem. Archives of Environmental Contamination and Toxicology 39:20-31.
B) Ontario Ministry of the Environment (OMOE) Lowest Effects Levels (LELs); Guidelines for the Protection and Management of Aquatic Sediment Quality in Ontario.
ISBN 0-7729-9248-8. August, 1993. Cited in Jones, Suter and Hull, 1997.
C) Oak Ridge National Laboratory (ORNL) Sediment SCVs; Jones, D.S., G.W. Suter II, and R.N. Hull, 1997. Toxicological Benchmarks for Screening Contaminants of Potential Concern for Effects on
Sediment-Associated Biota: 1997 Revision; Oak Ridge National Laboratories (ES/ER/TM-95/R4); November 1997.
D) USEPA Region V ESLs; USEPA, 2003. Region V, RCRA Ecological Screening Levels. August 22, 2003.
E) The final selected NOAEL-based Critical Concentration for Aquatic Receptors from the Site-Wide Baseline Ecological Risk Assessment (when lower than the selected ecological value only)
(3) Represents lower of identified human health (HH) and ecological (ECO) based PALs
(4) Levels of Detection (LODs), Levels of Quantification (LOQ) and Method Detection Limits (MDLs) as determined by the laboratory
Bold indicates that PAL falls between the LOQ and MDL. This would result in "J" estimated values, which are considered usable data for the purposes of risk evaluation.
Highlighted cells indicate that the PAL falls below both the LOQ and MDL.
NA: No human health or ecological screening levels available
Surrogates: The screening value for chlordane is presented for alpha- and gamma-chlordane.
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Table 1-1 - Comparison Table

Matrix: Sediment
Analytical Group: Herbicides
Concentration Level: Low
Human Health PALs (1)
(mg/kg)

Ecological PALs (2)
(mg/kg)

Project Action
Project
(3)
Action Limit
Limit
Reference
(mg/kg)

Laboratory-specific
(mg/kg)

(4)

CAS Number
93-76-5

Value
620

Reference
C/I RSL

Value
58.7

Reference
USEPA Region V ESLs

2,4-D

94-75-7

770

C/I RSL

1.273

2,4-DB

94-82-6

490

C/I RSL

NA

Dalapon

75-99-0

1800

C/I RSL

Dicamba

1918-00-9

1800

C/I RSL

Dichlorprop

120-36-5

NA

NA

NA

NA

NA

NA

0.08

0.25

0.0234

Dinoseb

88-85-7

62

C/I RSL

0.0145

USEPA Region V ESLs

0.0145

ECO PAL

0.025

0.045

0.0136

MCPA

94-74-6

31

C/I RSL

NA

NA

31

HH PAL

5

20.5

3.071

MCPP

93-65-2

62

C/I RSL

NA

NA

62

HH PAL

5

17.5

4.796

Silvex (2,4,5-TP)

93-72-1

490

C/I RSL

0.675

USEPA Region V ESLs

0.675

ECO PAL

0.02

0.03

0.00328

Analyte
2,4,5-T

LODs

LOQs

MDLs

58.7

ECO PAL

0.02

0.026

0.00793

USEPA Region V ESLs

1.273

ECO PAL

0.08

0.25

0.022

NA

490

HH PAL

0.08

0.25

0.0438

NA

NA

1800

HH PAL

0.04

0.09

0.0385

NA

NA

1800

HH PAL

0.04

0.04

0.00393

Notes:
Applicable conservative screening levels were identified for comparison to laboratory MDLs, LODs, and LOQs; Please note that other screening values may be used in future risk assessments.
(1) As presented in USEPA Regional Screening Level (RSL) Tables; November 2012. The Commercial/Industrial RSLs were used for the HH PAL for sediment.
The non-cancer RSLs, which are derived using a noncancer hazard quotient (HQ) of 1, were adjusted to an HQ of 0.1.
(2) Ecological PALs were selected from the following hierarchy of sources:
A) Consensus-based threshold effects concentrations (TECs); MacDonald, D.D., C.G. Ingersoll, and T.A. Berger. 2000. Development and Evaluation of Consensus-Based Sediment
Quality Guidelines for Freshwater Ecosystem. Archives of Environmental Contamination and Toxicology 39:20-31.
B) Ontario Ministry of the Environment (OMOE) Lowest Effects Levels (LELs); Guidelines for the Protection and Management of Aquatic Sediment Quality in Ontario.
ISBN 0-7729-9248-8. August, 1993. Cited in Jones, Suter and Hull, 1997.
C) Oak Ridge National Laboratory (ORNL) Sediment SCVs; Jones, D.S., G.W. Suter II, and R.N. Hull, 1997. Toxicological Benchmarks for Screening Contaminants of Potential Concern for Effects on
Sediment-Associated Biota: 1997 Revision; Oak Ridge National Laboratories (ES/ER/TM-95/R4); November 1997.
D) USEPA Region V ESLs; USEPA, 2003. Region V, RCRA Ecological Screening Levels. August 22, 2003.
E) The final selected NOAEL-based Critical Concentration for Aquatic Receptors from the Site-Wide Baseline Ecological Risk Assessment (when lower than the selected ecological value only)
(3) Represents lower of identified human health (HH) and ecological (ECO) based PALs
(4) Levels of Detection (LODs), Levels of Quantification (LOQ) and Method Detection Limits (MDLs) as determined by the laboratory
Bold indicates that PAL falls between the LOQ and MDL. This would result in "J" estimated values, which are considered usable data for the purposes of risk evaluation.
Highlighted cells indicate that the PAL falls below both the LOQ and MDL.
NA: No human health or ecological screening levels available

31

Work Plan
Iowa Army Ammunition Plant

Final
May 2013

Table 1-1 - Comparison Table

Matrix: Sediment
Analytical Group: PCBs
Concentration Level: Low
Human Health PALs (1)
(mg/kg)

Ecological PALs (2)
(mg/kg)

PCB-1016

CAS Number
12674-11-2

Value
21

Reference
C/I RSL

Value
0.007

Reference
OMEE LELs

PCB-1221

11104-28-2

0.54

C/I RSL

0.12

PCB-1232

11141-16-5

0.54

C/I RSL

0.6

PCB-1242

53469-21-9

0.74

C/I RSL

PCB-1248

12672-29-6

0.74

PCB-1254

11097-69-1

PCB-1260

Project Action
Project
(3)
Action Limit
Limit
Reference
(mg/kg)

Laboratory-specific (4)
(mg/kg)
LODs

LOQs

MDLs

0.007

ECO PAL

0.016

0.033

0.00872

ORNL SCV

0.12

ECO PAL

0.016

0.033

0.00872

ORNL SCV

0.54

HH PAL

0.016

0.033

0.00872

0.17

ORNL SCV

0.17

ECO PAL

0.016

0.033

0.00872

C/I RSL

0.03

OMEE LELs

0.03

ECO PAL

0.016

0.033

0.00872

0.74

C/I RSL

0.06

OMEE LELs

0.06

ECO PAL

0.01

0.033

0.0055

11096-82-5

0.74

C/I RSL

0.005

OMEE LELs

0.005

ECO PAL

0.01

0.033

0.0055

PCB-1262

37324-23-5

NA

NA

NA

NA

NA

NA

0.01

0.033

0.0055

PCB-1268

11100-14-4

NA

NA

NA

NA

NA

NA

0.01

0.033

0.0055

Analyte

Notes:
Applicable conservative screening levels were identified for comparison to laboratory MDLs, LODs, and LOQs; Please note that other screening values may be used in future risk assessments.
(1) As presented in USEPA Regional Screening Level (RSL) Tables; November 2012. The Commercial/Industrial RSLs were used for the HH PAL for sediment.
The non-cancer RSLs, which are derived using a noncancer hazard quotient (HQ) of 1, were adjusted to an HQ of 0.1.
(2) Ecological PALs were selected from the following hierarchy of sources:
A) Consensus-based threshold effects concentrations (TECs); MacDonald, D.D., C.G. Ingersoll, and T.A. Berger. 2000. Development and Evaluation of Consensus-Based Sediment
Quality Guidelines for Freshwater Ecosystem. Archives of Environmental Contamination and Toxicology 39:20-31.
B) Ontario Ministry of the Environment (OMOE) Lowest Effects Levels (LELs); Guidelines for the Protection and Management of Aquatic Sediment Quality in Ontario.
ISBN 0-7729-9248-8. August, 1993. Cited in Jones, Suter and Hull, 1997.
C) Oak Ridge National Laboratory (ORNL) Sediment SCVs; Jones, D.S., G.W. Suter II, and R.N. Hull, 1997. Toxicological Benchmarks for Screening Contaminants of Potential Concern for Effects on
Sediment-Associated Biota: 1997 Revision; Oak Ridge National Laboratories (ES/ER/TM-95/R4); November 1997.
D) USEPA Region V ESLs; USEPA, 2003. Region V, RCRA Ecological Screening Levels. August 22, 2003.
E) The final selected NOAEL-based Critical Concentration for Aquatic Receptors from the Site-Wide Baseline Ecological Risk Assessment (when lower than the selected ecological value only)
(3) Represents lower of identified human health (HH) and ecological (ECO) based PALs
(4) Levels of Detection (LODs), Levels of Quantification (LOQ) and Method Detection Limits (MDLs) as determined by the laboratory
Bold indicates that PAL falls between the LOQ and MDL. This would result in "J" estimated values, which are considered usable data for the purposes of risk evaluation.
Highlighted cells indicate that the PAL falls below both the LOQ and MDL.
NA: No human health or ecological screening levels available
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Table 1-1 - Comparison Table

Matrix: Sediment
Analytical Group: Metals
Concentration Level: Low
Human Health PALs (1)
(mg/kg)

Ecological PALs (2)
(mg/kg)

Project Action
Project
(3)
Action Limit
Limit
Reference
(mg/kg)

Laboratory-specific (4)
(mg/kg)

Arsenic

CAS Number
7440-38-2

Value
1.6

Reference
C/I RSL

Value
0.59

Reference
CC NOAEL

Barium

7440-39-3

19000

C/I RSL

23.7

CC NOAEL

Calcium

7440-70-2

NA

NA

NA

NA

NA

NA

17.5

60

5.82

Cadmium

7440-43-9

80

C/I RSL

0.99

CVs TEC

0.99

ECO PAL

0.048

0.06

0.016

Chromium

7440-47-3

5.6

C/I RSL

43.4

CVs TEC

5.6

HH PAL

1.0

1.9

0.45

Lead

7439-92-1

80

C/I RSL

35.8

CVs TEC

35.8

ECO PAL

0.30

0.30

0.10

Magnesium

7439-95-4

NA

NA

NA

NA

NA

NA

11.4

50.0

3.8

Sodium

7440-23-5

NA

NA

NA

NA

NA

NA

20.0

25.0

6.7

Selenium

7782-49-2

510

C/I RSL

0.93

CC NOAEL

0.93

ECO PAL

0.20

0.50

0.16
0.024

Analyte

LODs

LOQs

0.59

ECO PAL

0.78

1.0

MDLs
0.26

23.7

ECO PAL

0.28

2.0

0.094

Silver

7440-22-4

510

C/I RSL

0.17

CC NOAEL

0.17

ECO PAL

0.072

0.20

Uranium

7440-61-1

310

C/I RSL

NA

NA

310

HH PAL

0.06

0.10

0.02

Mercury

7439-97-6

4.3

C/I RSL

0.18

CVs TEC

0.18

ECO PAL

0.030

0.04

0.011

Hexavalent Chromium

18540-29-9

5.6

C/I RSL

NA

NA

5.6

HH PAL

0.10

0.40

0.10

Notes:
Applicable conservative screening levels were identified for comparison to laboratory MDLs, LODs, and LOQs; Please note that other screening values may be used in future risk assessments.
(1) As presented in USEPA Regional Screening Level (RSL) Tables; November 2012. The Commercial/Industrial RSLs were used for the HH PAL for sediment.
The non-cancer RSLs, which are derived using a noncancer hazard quotient (HQ) of 1, were adjusted to an HQ of 0.1.
(2) Ecological PALs were selected from the following hierarchy of sources:
A) Consensus-based threshold effects concentrations (TECs); MacDonald, D.D., C.G. Ingersoll, and T.A. Berger. 2000. Development and Evaluation of Consensus-Based Sediment
Quality Guidelines for Freshwater Ecosystem. Archives of Environmental Contamination and Toxicology 39:20-31.
B) Ontario Ministry of the Environment (OMOE) Lowest Effects Levels (LELs); Guidelines for the Protection and Management of Aquatic Sediment Quality in Ontario.
ISBN 0-7729-9248-8. August, 1993. Cited in Jones, Suter and Hull, 1997.
C) Oak Ridge National Laboratory (ORNL) Sediment SCVs; Jones, D.S., G.W. Suter II, and R.N. Hull, 1997. Toxicological Benchmarks for Screening Contaminants of Potential Concern for Effects on
Sediment-Associated Biota: 1997 Revision; Oak Ridge National Laboratories (ES/ER/TM-95/R4); November 1997.
D) USEPA Region V ESLs; USEPA, 2003. Region V, RCRA Ecological Screening Levels. August 22, 2003.
E) The final selected NOAEL-based Critical Concentration for Aquatic Receptors from the Site-Wide Baseline Ecological Risk Assessment (when lower than the selected ecological value only)
(3) Represents lower of identified human health (HH) and ecological (ECO) based PALs
(4) Levels of Detection (LODs), Levels of Quantification (LOQ) and Method Detection Limits (MDLs) as determined by the laboratory
Bold indicates that PAL falls between the LOQ and MDL. This would result in "J" estimated values, which are considered usable data for the purposes of risk evaluation.
Highlighted cells indicate that the PAL falls below both the LOQ and MDL.
NA: No human health or ecological screening levels available
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Table 1-1 - Comparison Table

Matrix: Sediment
Analytical Group: Radiochemistry
Concentration Level: Low
Human Health PALs (1)
(pCi/g)

Ecological PALs (2)
(pCi/g)

Gross Alpha

CAS Number
12587-46-1

Value
NA

Reference
NA

Value
NA

Reference
NA

Gross Beta

12587-47-2

NA

NA

NA

Cesium-137

10045-97-3

NA

NA

Radium-226

13982-63-3

NA

NA

Analyte

Project Action
Project
(3)
Action Limit
Limit
Reference
(pCi/g)

Laboratory-specific (4)
(pCi/g)
LODs

LOQs

MDLs

NA

NA

NA

10.0

NA

NA

NA

NA

NA

10.0

NA

NA

NA

NA

NA

NA

0.2

NA

NA

NA

NA

NA

NA

1.0

NA

Notes:
Applicable conservative screening levels were identified for comparison to laboratory MDLs, LODs, and LOQs; Please note that other screening values may be used in future risk assessments.
(1) As presented in USEPA Regional Screening Level (RSL) Tables; November 2012. The Commercial/Industrial RSLs were used for the HH PAL for sediment.
The non-cancer RSLs, which are derived using a noncancer hazard quotient (HQ) of 1, were adjusted to an HQ of 0.1.
(2) Ecological PALs were selected from the following hierarchy of sources:
A) Consensus-based threshold effects concentrations (TECs); MacDonald, D.D., C.G. Ingersoll, and T.A. Berger. 2000. Development and Evaluation of Consensus-Based Sediment
Quality Guidelines for Freshwater Ecosystem. Archives of Environmental Contamination and Toxicology 39:20-31.
B) Ontario Ministry of the Environment (OMOE) Lowest Effects Levels (LELs); Guidelines for the Protection and Management of Aquatic Sediment Quality in Ontario.
ISBN 0-7729-9248-8. August, 1993. Cited in Jones, Suter and Hull, 1997.
C) Oak Ridge National Laboratory (ORNL) Sediment SCVs; Jones, D.S., G.W. Suter II, and R.N. Hull, 1997. Toxicological Benchmarks for Screening Contaminants of Potential Concern for Effects on
Sediment-Associated Biota: 1997 Revision; Oak Ridge National Laboratories (ES/ER/TM-95/R4); November 1997.
D) USEPA Region V ESLs; USEPA, 2003. Region V, RCRA Ecological Screening Levels. August 22, 2003.
E) The final selected NOAEL-based Critical Concentration for Aquatic Receptors from the Site-Wide Baseline Ecological Risk Assessment (when lower than the selected ecological value only)
(3) Represents lower of identified human health (HH) and ecological (ECO) based PALs
(4) Levels of Detection (LODs), Levels of Quantification (LOQ) and Method Detection Limits (MDLs) as determined by the laboratory
Bold indicates that PAL falls between the LOQ and MDL. This would result in "J" estimated values, which are considered usable data for the purposes of risk evaluation.
Highlighted cells indicate that the PAL falls below both the LOQ and MDL.
NA: No human health or ecological screening levels available
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Table 1-1 - Comparison Table

Matrix: Surface Water
Analytical Group: VOCs
Concentration Level: Low
Human Health PALs (1)
(ug/L)

Ecological PALs
(ug/L)

(2)

CAS Number
71-55-6

Value

Reference

200

MCL

Value
11

Reference
ORNL SCV

1,1,2,2-Tetrachloroethane

79-34-5

0.066

Tapwater RSL

610

1,1,2-Trichloro-1,2,2-trifluoroethane

76-13-1

2100

Iowa GW

1,1,2-Trichloroethane

79-00-5

0.24

Tapwater RSL

1,1-Dichloroethane

75-34-3

2.4

Tapwater RSL

1,1-Dichloroethene

75-35-4

7

MCL

1,2-Dichloroethane

107-06-2

0.15

Tapwater RSL

Analyte
1,1,1-Trichloroethane

Project Action
Project
(3)
Action Limit
Limit
Reference
(ug/L)

Laboratory-specific (ug/L) (4)
LODs

LOQs

11

ECO PAL

1

5

MDLs
0.291

ORNL SCV

0.066

HH PAL

2

5

0.425

NA

NA

2100

HH PAL

2

5

0.246

1200

ORNL SCV

0.24

HH PAL

1

5

0.573

47

ORNL SCV

2.4

HH PAL

1

5

0.392

25

ORNL SCV

7

HH PAL

1

5

0.365

910

ORNL SCV

0.15

HH PAL

1

5

0.372
0.317

1,2-Dichloropropane

78-87-5

0.38

Tapwater RSL

360

USEPA Region V

0.38

HH PAL

1

5

2-Butanone (MEK)

78-93-3

4000

Iowa GW

14000

ORNL SCV

4000

HH PAL

5

20

0.389

2-Hexanone

591-78-6

34

Tapwater RSL

99

ORNL SCV

34

HH PAL

2

20

0.593
0.326

4-Methyl-2-pentanone (MIBK)

108-10-1

560

Iowa GW

170

ORNL SCV

170

ECO PAL

2

20

Acetone

67-64-1

6300

Iowa GW

1500

ORNL SCV

1500

ECO PAL

10

20

6.67

Benzene

71-43-2

0.39

Tapwater RSL

130

ORNL SCV

0.39

HH PAL

1

5

0.253

Bromodichloromethane

75-27-4

0.12

Tapwater RSL

NA

NA

0.12

HH PAL

2

5

0.254

Bromoform

75-25-2

7.9

Tapwater RSL

320

ORNL SCV

7.9

HH PAL

1

5

0.366

Bromomethane

74-83-9

7

Tapwater RSL

16

USEPA Region V

7

HH PAL

2

10

0.396

Carbon disulfide

75-15-0

700

Iowa GW

0.92

ORNL SCV

0.92

ECO PAL

1

5

0.369

Carbon tetrachloride

56-23-5

0.39

Tapwater RSL

9.8

ORNL SCV

0.39

HH PAL

1

5

0.36

Chlorobenzene

108-90-7

72

Tapwater RSL

64

ORNL SCV

64

ECO PAL

1

5

0.382

Chloroethane

75-00-3

2800

Iowa GW

NA

NA

2800

HH PAL

1

10

0.382

Chloroform

67-66-3

0.19

Tapwater RSL

28

ORNL SCV

0.19

HH PAL

1

5

0.147
0.553

Chloromethane

74-87-3

30

Iowa GW

NA

NA

30

HH PAL

2

10

cis-1,2-Dichloroethene

156-59-2

28

Tapwater RSL

590

ORNL SCV

28

HH PAL

1

5

0.159

cis-1,3-Dichloropropene

10061-01-5

0.41

Tapwater RSL

0.055

ORNL SCV

0.055

ECO PAL

1

5

0.339

Dibromochloromethane

124-48-1

0.15

Tapwater RSL

NA

NA

0.15

HH PAL

1

5

0.329

Dichlorodifluoromethane

75-71-8

190

Tapwater RSL

NA

NA

190

HH PAL

2

10

0.449

100-41-4

1.3

Tapwater RSL

7.3

ORNL SCV

1.3

HH PAL

1

5

0.299

ORNL SCV

13

ECO PAL

1

5

0.569

ORNL SCV

5

HH PAL

5

7.5

1.67

Ethylbenzene
m-Xylene & p-Xylene
Methylene Chloride

179601-23-1

190

Tapwater RSL

13

75-09-2

5

MCL

2200
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Human Health PALs (1)
(ug/L)

Ecological PALs (2)
(ug/L)

CAS Number
95-47-6

Value

Reference

o-Xylene

190

Tapwater RSL

Value
13

Reference
ORNL SCV

Styrene

100-42-5

100

MCL

32

Tetrachloroethene

127-18-4

5

MCL

Toluene

108-88-3

860

trans-1,2-Dichloroethene

156-60-5

Analyte

trans-1,3-Dichloropropene

Final
May 2013

Table 1-1 - Comparison Table

Project Action
Project
(3)
Action Limit
Limit
Reference
(ug/L)

Laboratory-specific (ug/L) (4)
LODs

LOQs

MDLs

13

ECO PAL

1

5

0.318

USEPA Region V

32

ECO PAL

1

5

0.347

98

ORNL SCV

5

HH PAL

1

5

0.28

Tapwater RSL

150

IOWA - SW

150

ECO PAL

1

5

1.0

86

Tapwater RSL

970

USEPA Region V

86

HH PAL

1

5

0.178
0.349

10061-02-6

0.41

Tapwater RSL

0.055

ORNL SCV

0.055

ECO PAL

1

5

Trichloroethene

79-01-6

0.44

Tapwater RSL

80

IOWA - SW

0.44

HH PAL

1

5

0.29

Vinyl chloride

75-01-4

0.015

Tapwater RSL

930

USEPA Region V

0.015

HH PAL

1

5

0.428

Notes:
Applicable conservative screening levels were identified for comparison to laboratory MDLs, LODs, and LOQs; Please note that other screening values may be used in future risk assessments.
(1) Human Health PALs were selected as the lowest of the following:
USEPA Tapwater Regional Screening Levels (RSL) Table; November 2012.
USEPA MCLs obtained form the USEPA RSL Table; November 2012
Iowa Statewide Standards for a Protected Groundwater Source, obtained from: https://programs.iowadnr.gov/riskcalc/pages/standards.aspx
(2) Ecological PALs were selected from the following hierarchy of sources:
A) Lowest of the Iowa Water Quality Standards (Iowa SW), [lowest of B(CW1), B(CW2), B(WW-1), B(WW-2), and B(WW-3)] obtained from: https://www.legis.iowa.gov/DOCS/ACO/IAC/LINC/Chapter.567.61.pdf
B) USEPA freshwater chronic AWQC; USEPA. 2013. National Recommended Water Quality Criteria. Office of Water and Office of Science Technology. Last Updated 2/8/2013.
C) Oak Ridge National Laboratory (ORNL) Secondary Chronic values (SCVs) for aquatic life; Suter, G.W, and C.L. Tsao. 1996. Toxicological Benchmarks for Screening Potential Contaminants of Concern
for Effects of Aquatic Biota: 1996 Revision. Prepared for the U.S. Department of Energy. ES/ER/TM-96/R2. June 1996.
D) USEPA Region V Ecological Screening Levels (ESLs);USEPA. 2003. Region V, RCRA Ecological Screening Levels. August 22, 2003.
E) The final selected NOAEL-based Critical Concentration for Aquatic Receptors from the Site-Wide Baseline Ecological Risk Assessment (when lower than the selected ecological value only)
(3) Represents lower of identified human health (HH) and ecological (ECO) based PALs
(4) Levels of Detection (LODs), Levels of Quantification (LOQ) and Method Detection Limits (MDLs) as determined by the laboratory
Bold indicates that PAL falls between the LOQ and MDL. This would result in "J" estimated values, which are considered usable data for the purposes of risk evaluation.
Highlighted cells indicate that the PAL falls below both the LOQ and MDL.
NA: No human health or ecological screening levels available
Surrogate: 1,3-dichloropropene used as a surrogate for cis- and trans-1,3-dichloropropene
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Table 1-1 - Comparison Table

Matrix: Water
Analytical Group: SVOCs
Concentration Level: Low
Human Health PALs (1)
(ug/L)

Ecological PALs (2)
(ug/L)

CAS Number
120-82-1

Value

Reference

0.99

Tapwater RSL

Value
110

Reference
ORNL SVC

1,2-Dichlorobenzene

95-50-1

280

Tapwater RSL

14

1,3-Dichlorobenzene

541-73-1

600

Iowa GW

1,4-Dichlorobenzene

106-46-7

0.42

2,2'-oxybis[1-chloropropane]

108-60-1

2,4,5-Trichlorophenol

Project Action
Project
Action Limit
Limit (3)
Reference
(ug/L)

Laboratory-specific (ug/L)

(4)

LODs

LOQs

MDLs

0.99

HH PAL

3

10

1

ORNL SVC

14

ECO PAL

3

10

1

71

ORNL SVC

71

ECO PAL

3

10

1

Tapwater RSL

15

ORNL SVC

0.42

HH PAL

3

10

1

0.31

Tapwater RSL

NA

NA

0.31

HH PAL

3

10

1

95-95-4

700

Iowa GW

NA

NA

700

HH PAL

3

10

1

2,4,6-Trichlorophenol

88-06-2

3.5

Tapwater RSL

4.9

EPA REGION V

3.5

HH PAL

3

10

1

2,4-Dichlorophenol

120-83-2

20

Iowa GW

11

EPA REGION V

11

ECO PAL

3

10

1.08

Analyte
1,2,4-Trichlorobenzene

2,4-Dimethylphenol

105-67-9

140

Iowa GW

100

EPA REGION V

100

ECO PAL

3

10

1

2,4-Dinitrophenol

51-28-5

14

Iowa GW

19

EPA REGION V

14

HH PAL

10

50

2

2,4-Dinitrotoluene

121-14-2

0.2

Tapwater RSL

44

EPA REGION V

0.2

HH PAL

3

10

1

2,6-Dinitrotoluene

606-20-2

0.26

Iowa GW

81

EPA REGION V

0.26

HH PAL

3

10

2.16

2-Chloronaphthalene

91-58-7

550

Tapwater RSL

0.396

EPA REGION V

0.396

ECO PAL

3

10

1

2-Chlorophenol

95-57-8

71

Tapwater RSL

24

EPA REGION V

24

ECO PAL

3

10

1

2-Methylnaphthalene

91-57-6

27

Tapwater RSL

330

EPA REGION V

27

HH PAL

3

10

1

2-Methylphenol

95-48-7

35

Iowa GW

13

ORNL SVC

13

ECO PAL

3

10

1

2-Nitroaniline

88-74-4

150

Tapwater RSL

NA

NA

150

HH PAL

3

10

1

2-Nitrophenol

88-75-5

NA

NA

NA

NA

NA

NA

3

10

1

15831-10-4

700

Iowa GW

25

EPA REGION V

25

ECO PAL

3

10

1

91-94-1

0.11

Tapwater RSL

4.5

EPA REGION V

0.11

HH PAL

3

50

1.29

3-Nitroaniline

99-09-2

NA

NA

NA

NA

NA

NA

10

10

1

4,6-Dinitro-2-methylphenol

534-52-1

1.2

Tapwater RSL

23

EPA REGION V

1.2

HH PAL

3

50

1

4-Bromophenyl phenyl ether

101-55-3

NA

NA

1.5

ORNL SVC

1.5

ECO PAL

3

10

1

4-Chloro-3-methylphenol

59-50-7

1100

Tapwater RSL

34.8

EPA REGION V

34.8

ECO PAL

3

10

1

4-Chloroaniline

106-47-8

0.32

Tapwater RSL

232

EPA REGION V

0.32

HH PAL

3

10

2.2

4-Chlorophenyl phenyl ether

7005-72-3

NA

NA

NA

NA

NA

NA

3

10

1

4-Nitroaniline

100-01-6

3.3

Tapwater RSL

NA

NA

3.3

HH PAL

3

10

1

4-Nitrophenol

100-02-7

60

Iowa GW

300

ORNL SVC

60

HH PAL

10

25

2

Acenaphthene

83-32-9

400

Tapwater RSL

38

EPA REGION V

38

ECO PAL

3

10

1

Acenaphthylene

208-96-8

210

Iowa GW

4840

EPA REGION V

210

HH PAL

3

10

1

Aniline

62-53-3

12

Tapwater RSL

4.1

EPA REGION V

4.1

ECO PAL

3

10

1.27

Anthracene

120-12-7

1300

Tapwater RSL

0.73

ORNL SVC

0.73

ECO PAL

3

10

1

Benzo[a]anthracene

56-55-3

0.029

Tapwater RSL

0.03

IOWA - SW

0.029

HH PAL

3

10

1

Benzo[a]pyrene

50-32-8

0.0029

Tapwater RSL

0.014

ORNL SVC

0.0029

HH PAL

3

10

1

Benzo[b]fluoranthene

205-99-2

0.029

Tapwater RSL

0.03

IOWA - SW

0.029

HH PAL

3

10

1

Benzo[g,h,i]perylene

191-24-2

21

Iowa GW

7.64

EPA REGION V

7.64

ECO PAL

3

10

1

3 & 4 Methylphenol
3,3'-Dichlorobenzidine
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Table 1-1 - Comparison Table

Human Health PALs (1)
(ug/L)

Ecological PALs (2)
(ug/L)

CAS Number
207-08-9

Value

Reference

0.29

Tapwater RSL

Value
0.03

Reference
IOWA - SW

65-85-0

58000

Tapwater RSL

42

Benzyl alcohol

100-51-6

1500

Tapwater RSL

Bis(2-chloroethoxy)methane

111-91-1

46

Tapwater RSL

Bis(2-chloroethyl)ether

111-44-4

0.012

Bis(2-ethylhexyl) phthalate

117-81-7

Butyl benzyl phthalate

Project Action
Project
(3)
Action Limit
Limit
Reference
(ug/L)

Laboratory-specific (ug/L) (4)
LODs

LOQs

0.03

ECO PAL

3

10

1

ORNL SVC

42

ECO PAL

10

50

5

8.6

ORNL SVC

8.6

ECO PAL

3

10

1

NA

NA

46

HH PAL

3

10

1

Tapwater RSL

19000

EPA REGION V

0.012

HH PAL

3

10

1

4.8

Tapwater RSL

3

ORNL SVC

3

ECO PAL

3

10

1

85-68-7

14

Tapwater RSL

19

ORNL SVC

14

HH PAL

3

10

1

Carbazole

86-74-8

8.8

Iowa GW

NA

NA

NA

NA

3

10

1

Chrysene

218-01-9

2.9

Tapwater RSL

0.03

IOWA - SW

0.03

ECO PAL

3

10

1

Dibenz(a,h)anthracene

53-70-3

0.0029

Tapwater RSL

0.03

IOWA - SW

0.0029

HH PAL

3

10

1

Dibenzofuran

132-64-9

5.8

Tapwater RSL

3.7

ORNL SVC

3.7

ECO PAL

3

10

1

Diethyl phthalate

84-66-2

5600

Iowa GW

210

ORNL SVC

210

ECO PAL

3

10

1

Dimethyl phthalate

131-11-3

NA

NA

NA

NA

NA

NA

3

10

1

Di-n-butyl phthalate

84-74-2

670

Tapwater RSL

35

ORNL SVC

35

ECO PAL

3

10

1

Di-n-octyl phthalate

117-84-0

140

Iowa GW

30

EPA REGION V

30

ECO PAL

10

15

1

Analyte
Benzo[k]fluoranthene
Benzoic acid

MDLs

Fluoranthene

206-44-0

280

Iowa GW

1.9

EPA REGION V

1.9

ECO PAL

3

10

1

Fluorene

86-73-7

220

Tapwater RSL

3.9

ORNL SVC

3.9

ECO PAL

3

10

1

Hexachlorobenzene

118-74-1

0.042

Tapwater RSL

0.0003

EPA REGION V

0.0003

ECO PAL

3

10

1

Hexachlorobutadiene

87-68-3

0.26

Tapwater RSL

0.053

EPA REGION V

0.053

ECO PAL

3

10

1

Hexachlorocyclopentadiene

77-47-4

22

Tapwater RSL

77

EPA REGION V

22

HH PAL

3

10

1

Hexachloroethane

67-72-1

0.79

Tapwater RSL

12

ORNL SVC

0.79

HH PAL

3

10

1

Indeno[1,2,3-cd]pyrene

193-39-5

0.029

Tapwater RSL

0.03

IOWA - SW

0.029

HH PAL

3

10

1

Isophorone

78-59-1

67

Tapwater RSL

920

EPA REGION V

67

HH PAL

3

10

1

Naphthalene

91-20-3

0.14

Tapwater RSL

12

ORNL SVC

0.14

HH PAL

3

10

1

Nitrobenzene

98-95-3

0.12

Tapwater RSL

220

EPA REGION V

0.12

HH PAL

3

10

1.09

N-Nitrosodi-n-propylamine

621-64-7

0.0093

Tapwater RSL

NA

NA

0.0093

HH PAL

3

10

1

N-Nitrosodiphenylamine

86-30-6

10

Tapwater RSL

210

ORNL SVC

10

HH PAL

3

10

1

Pentachlorophenol

87-86-5

0.035

Tapwater RSL

6.692583681

IOWA - SW

0.035

HH PAL

3

50

1.27

Phenanthrene

85-01-8

210

Iowa GW

3.6

EPA REGION V

3.6

ECO PAL

3

10

1

Phenol

108-95-2

2000

Iowa GW

180

EPA REGION V

180

ECO PAL

3

15

2

Pyrene

129-00-0

87

Tapwater RSL

0.3

EPA REGION V

0.3

ECO PAL

3

10

1
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Notes:
Applicable conservative screening levels were identified for comparison to laboratory MDLs, LODs, and LOQs; Please note that other screening values may be used in future risk assessments.
(1) Human Health PALs were selected as the lowest of the following:
USEPA Tapwater Regional Screening Levels (RSL) Table; November 2012.
USEPA MCLs obtained form the USEPA RSL Table; November 2012
Iowa Statewide Standards for a Protected Groundwater Source, obtained from: https://programs.iowadnr.gov/riskcalc/pages/standards.aspx
(2) Ecological PALs were selected from the following hierarchy of sources:
A) Lowest of the Iowa Water Quality Standards (Iowa SW), [lowest of B(CW1), B(CW2), B(WW-1), B(WW-2), and B(WW-3)] obtained from: https://www.legis.iowa.gov/DOCS/ACO/IAC/LINC/Chapter.567.61.pdf
B) USEPA freshwater chronic AWQC; USEPA. 2013. National Recommended Water Quality Criteria. Office of Water and Office of Science Technology. Last Updated 2/8/2013.
C) Oak Ridge National Laboratory (ORNL) Secondary Chronic values (SCVs) for aquatic life; Suter, G.W, and C.L. Tsao. 1996. Toxicological Benchmarks for Screening Potential Contaminants of Concern
for Effects of Aquatic Biota: 1996 Revision. Prepared for the U.S. Department of Energy. ES/ER/TM-96/R2. June 1996.
D) USEPA Region V Ecological Screening Levels (ESLs);USEPA. 2003. Region V, RCRA Ecological Screening Levels. August 22, 2003.
E) The final selected NOAEL-based Critical Concentration for Aquatic Receptors from the Site-Wide Baseline Ecological Risk Assessment (when lower than the selected ecological value only)
(3) Represents lower of identified human health (HH) and ecological (ECO) based PALs
(4) Levels of Detection (LODs), Levels of Quantification (LOQ) and Method Detection Limits (MDLs) as determined by the laboratory
Bold indicates that PAL falls between the LOQ and MDL. This would result in "J" estimated values, which are considered usable data for the purposes of risk evaluation.
Highlighted cells indicate that the PAL falls below both the LOQ and MDL.
NA: No human health or ecological screening levels available
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Table 1-1 - Comparison Table

Matrix: Water
Analytical Group: Explosives
Concentration Level: Low
Human Health PALs (1)
(ug/L)

Ecological PALs (2)
(ug/L)

Analyte
2-Amino-4,6-dinitrotoluene

CAS Number
35572-78-2

Value

Reference

30

Tapwater RSL

Value
NA

Reference
NA

4-Amino-2,6-dinitrotoluene

19406-51-0

30

Tapwater RSL

NA

NA

Project Action
Project
(3)
Action Limit
Limit
Reference
(ug/L)

Laboratory-specific (ug/L)

(4)

LODs

LOQs

30

HH PAL

0.20

0.30

MDLs
0.12

30

HH PAL

0.20

0.40

0.12

1,3-Dinitrobenzene

99-65-0

1

Iowa GW

NA

NA

1

HH PAL

0.20

0.20

0.10

2,4-Dinitrotoluene

121-14-2

0.2

Tapwater RSL

44

EPA REGION V

0.2

HH PAL

0.20

0.25

0.081

2,6-Dinitrotoluene

606-20-2

0.26

Iowa GW

81

EPA REGION V

0.26

HH PAL

0.20

0.40

0.126

HMX

2691-41-0

400

Iowa GW

NA

NA

400

HH PAL

0.20

0.35

0.11

Nitrobenzene

98-95-3

0.12

Tapwater RSL

220

EPA REGION V

0.12

HH PAL

0.20

0.25

0.082

m-Nitrotoluene

99-08-1

1.3

Tapwater RSL

NA

NA

1.3

HH PAL

0.20

0.50

0.12

o-Nitrotoluene

88-72-2

0.27

Tapwater RSL

NA

NA

0.27

HH PAL

0.20

0.50

0.10

p-Nitrotoluene

99-99-0

3.7

Tapwater RSL

NA

NA

3.7

HH PAL

0.20

0.50

0.14

RDX

121-82-4

0.61

Tapwater RSL

NA

NA

0.61

HH PAL

0.20

0.30

0.09

Tetryl

479-45-8

61

Tapwater RSL

NA

NA

61

HH PAL

0.20

0.25

0.06

1,3,5-Trinitrobenzene

99-35-4

460

Tapwater RSL

NA

NA

460

HH PAL

0.20

0.20

0.06

2,4,6-Trinitrotoluene

118-96-7

2

Iowa GW

40

CC NOAEL

2

HH PAL

0.20

0.25

0.08

Notes:
Applicable conservative screening levels were identified for comparison to laboratory MDLs, LODs, and LOQs; Please note that other screening values may be used in future risk assessments.
(1) Human Health PALs were selected as the lowest of the following:
USEPA Tapwater Regional Screening Levels (RSL) Table; November 2012.
USEPA MCLs obtained form the USEPA RSL Table; November 2012
Iowa Statewide Standards for a Protected Groundwater Source, obtained from: https://programs.iowadnr.gov/riskcalc/pages/standards.aspx
(2) Ecological PALs were selected from the following hierarchy of sources:
A) Lowest of the Iowa Water Quality Standards (Iowa SW), [lowest of B(CW1), B(CW2), B(WW-1), B(WW-2), and B(WW-3)] obtained from: https://www.legis.iowa.gov/DOCS/ACO/IAC/LINC/Chapter.567.61.pdf
B) USEPA freshwater chronic AWQC; USEPA. 2013. National Recommended Water Quality Criteria. Office of Water and Office of Science Technology. Last Updated 2/8/2013.
C) Oak Ridge National Laboratory (ORNL) Secondary Chronic values (SCVs) for aquatic life; Suter, G.W, and C.L. Tsao. 1996. Toxicological Benchmarks for Screening Potential Contaminants of Concern
for Effects of Aquatic Biota: 1996 Revision. Prepared for the U.S. Department of Energy. ES/ER/TM-96/R2. June 1996.
D) USEPA Region V Ecological Screening Levels (ESLs);USEPA. 2003. Region V, RCRA Ecological Screening Levels. August 22, 2003.
E) The final selected NOAEL-based Critical Concentration for Aquatic Receptors from the Site-Wide Baseline Ecological Risk Assessment (when lower than the selected ecological value only)
(3) Represents lower of identified human health (HH) and ecological (ECO) based PALs
(4) Levels of Detection (LODs), Levels of Quantification (LOQ) and Method Detection Limits (MDLs) as determined by the laboratory
Bold indicates that PAL falls between the LOQ and MDL. This would result in "J" estimated values, which are considered usable data for the purposes of risk evaluation.
Highlighted cells indicate that the PAL falls below both the LOQ and MDL.
NA: No human health or ecological screening levels available
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Table 1-1 - Comparison Table

Matrix: Water
Analytical Group: Pesticides
Concentration Level: Low
Human Health PALs
(ug/L)

(1)

Ecological PALs (2)
(ug/L)

CAS Number
72-54-8

Value

Reference

4,4'-DDD

0.027

Tapwater RSL

Value
0.011

Reference
ORNL SVC

4,4'-DDE

72-55-9

0.2

Tapwater RSL

4.51E-09

4,4'-DDT

50-29-3

0.2

Tapwater RSL

Aldrin

309-00-2

0.004

Tapwater RSL

Analyte

Project Action
Project
(3)
Action Limit
Limit
Reference
(ug/L)

Laboratory-specific (ug/L) (4)
LODs

LOQs

MDLs

0.011

ECO PAL

0.02

0.05

0.01

EPA REGION V

4.51E-09

ECO PAL

0.02

0.05

0.01

0.0000658

CC NOAEL

0.0000658

ECO PAL

0.02

0.05

0.01

3

IOWA - SW

0.004

HH PAL

0.02

0.05

0.01
0.01

alpha-BHC

319-84-6

0.0062

Tapwater RSL

2.2

ORNL SVC

0.0062

HH PAL

0.02

0.055

alpha-Chlordane

5103-71-9

0.19

Tapwater RSL

NA

NA

0.19

HH PAL

0.02

0.05

0.01

beta-BHC

319-85-7

0.022

Tapwater RSL

2.2

ORNL SVC

0.022

HH PAL

0.02

0.05

0.013

delta-BHC

319-86-8

NA

NA

2.2

ORNL SVC

2.2

ECO PAL

0.02

0.05

0.01

Dieldrin

60-57-1

0.0015

Tapwater RSL

0.056

IOWA - SW

0.0015

HH PAL

0.02

0.05

0.01

Endosulfan I

959-98-8

42

Iowa GW

0.056

IOWA - SW

0.056

ECO PAL

0.02

0.05

0.01

Endosulfan II

33213-65-9

NA

NA

0.056

IOWA - SW

0.056

ECO PAL

0.02

0.05

0.01

Endosulfan sulfate

1031-07-8

NA

NA

0.056

IOWA - SW

0.056

ECO PAL

0.02

0.055

0.01

Endrin

72-20-8

1.7

Tapwater RSL

0.036

IOWA - SW

0.036

ECO PAL

0.02

0.05

0.017

Endrin aldehyde

7421-93-4

NA

NA

0.15

EPA REGION V

0.15

ECO PAL

0.02

0.05

0.01

Endrin ketone

53494-70-5

NA

NA

NA

NA

NA

NA

0.02

0.05

0.01

58-89-9

0.036

Tapwater RSL

0.026

EPA REGION V

0.026

ECO PAL

0.02

0.05

0.01

5103-74-2

0.19

Tapwater RSL

NA

NA

0.19

HH PAL

0.02

0.05

0.01

76-44-8

0.0018

Tapwater RSL

0.0038

IOWA - SW

0.0018

HH PAL

0.02

0.1

0.01

1024-57-3

0.0033

Tapwater RSL

0.0038

IOWA - SW

0.0033

HH PAL

0.02

0.05

0.017

gamma-BHC (Lindane)
gamma-Chlordane
Heptachlor
Heptachlor epoxide
Methoxychlor
Toxaphene

72-43-5

27

Tapwater RSL

0.03

AWQC

0.03

ECO PAL

0.02

0.1

0.01

8001-35-2

0.013

Tapwater RSL

0.002

IOWA - SW

0.002

ECO PAL

0.4

2

0.27
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Notes:
Applicable conservative screening levels were identified for comparison to laboratory MDLs, LODs, and LOQs; Please note that other screening values may be used in future risk assessments.
(1) Human Health PALs were selected as the lowest of the following:
USEPA Tapwater Regional Screening Levels (RSL) Table; November 2012.
USEPA MCLs obtained form the USEPA RSL Table; November 2012
Iowa Statewide Standards for a Protected Groundwater Source, obtained from: https://programs.iowadnr.gov/riskcalc/pages/standards.aspx
(2) Ecological PALs were selected from the following hierarchy of sources:
A) Lowest of the Iowa Water Quality Standards (Iowa SW), [lowest of B(CW1), B(CW2), B(WW-1), B(WW-2), and B(WW-3)] obtained from: https://www.legis.iowa.gov/DOCS/ACO/IAC/LINC/Chapter.567.61.pdf
B) USEPA freshwater chronic AWQC; USEPA. 2013. National Recommended Water Quality Criteria. Office of Water and Office of Science Technology. Last Updated 2/8/2013.
C) Oak Ridge National Laboratory (ORNL) Secondary Chronic values (SCVs) for aquatic life; Suter, G.W, and C.L. Tsao. 1996. Toxicological Benchmarks for Screening Potential Contaminants of Concern
for Effects of Aquatic Biota: 1996 Revision. Prepared for the U.S. Department of Energy. ES/ER/TM-96/R2. June 1996.
D) USEPA Region V Ecological Screening Levels (ESLs);USEPA. 2003. Region V, RCRA Ecological Screening Levels. August 22, 2003.
E) The final selected NOAEL-based Critical Concentration for Aquatic Receptors from the Site-Wide Baseline Ecological Risk Assessment (when lower than the selected ecological value only)
(3) Represents lower of identified human health (HH) and ecological (ECO) based PALs
(4) Levels of Detection (LODs), Levels of Quantification (LOQ) and Method Detection Limits (MDLs) as determined by the laboratory
Bold indicates that PAL falls between the LOQ and MDL. This would result in "J" estimated values, which are considered usable data for the purposes of risk evaluation.
Highlighted cells indicate that the PAL falls below both the LOQ and MDL.
NA: No human health or ecological screening levels available
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Table 1-1 - Comparison Table

Matrix: Water
Analytical Group: Herbicides
Concentration Level: Low
Human Health PALs (1)
(ug/L)

Ecological PALs (2)
(ug/L)

CAS Number
93-76-5

Value

Reference

70

Iowa GW

Value
686

Reference
EPA REGION V

2,4-D

94-75-7

70

MCL

220

2,4-DB

94-82-6

56

Iowa GW

Dalapon

75-99-0

200

Dicamba

1918-00-9

Dichlorprop

Project Action
Project
(3)
Action Limit
Limit
Reference
(ug/L)

Laboratory-specific (ug/L)

(4)

LODs

LOQs

MDLs

70

HH PAL

0.25

1

0.137

EPA REGION V

70

HH PAL

2.5

5

1.8

NA

NA

56

HH PAL

2.5

5

2.42

MCL

NA

NA

200

HH PAL

2.0

12

0.939

440

Tapwater RSL

NA

NA

440

HH PAL

1

2

0.29

120-36-5

NA

NA

NA

NA

NA

NA

2.5

9

1.18

Dinoseb

88-85-7

7

MCL

0.48

EPA REGION V

0.48

ECO PAL

1.25

2

0.632

MCPA

94-74-6

5.7

Tapwater RSL

NA

NA

5.7

HH PAL

300

400

121

MCPP

93-65-2

12

Tapwater RSL

NA

NA

12

HH PAL

300

400

142

Silvex (2,4,5-TP)

93-72-1

50

MCL

30

EPA REGION V

30

ECO PAL

0.25

1

0.148

Analyte
2,4,5-T

Notes:
Applicable conservative screening levels were identified for comparison to laboratory MDLs, LODs, and LOQs; Please note that other screening values may be used in future risk assessments.
(1) Human Health PALs were selected as the lowest of the following:
USEPA Tapwater Regional Screening Levels (RSL) Table; November 2012.
USEPA MCLs obtained form the USEPA RSL Table; November 2012
Iowa Statewide Standards for a Protected Groundwater Source, obtained from: https://programs.iowadnr.gov/riskcalc/pages/standards.aspx
(2) Ecological PALs were selected from the following hierarchy of sources:
A) Lowest of the Iowa Water Quality Standards (Iowa SW), [lowest of B(CW1), B(CW2), B(WW-1), B(WW-2), and B(WW-3)] obtained from: https://www.legis.iowa.gov/DOCS/ACO/IAC/LINC/Chapter.567.61.pdf
B) USEPA freshwater chronic AWQC; USEPA. 2013. National Recommended Water Quality Criteria. Office of Water and Office of Science Technology. Last Updated 2/8/2013.
C) Oak Ridge National Laboratory (ORNL) Secondary Chronic values (SCVs) for aquatic life; Suter, G.W, and C.L. Tsao. 1996. Toxicological Benchmarks for Screening Potential Contaminants of Concern
for Effects of Aquatic Biota: 1996 Revision. Prepared for the U.S. Department of Energy. ES/ER/TM-96/R2. June 1996.
D) USEPA Region V Ecological Screening Levels (ESLs);USEPA. 2003. Region V, RCRA Ecological Screening Levels. August 22, 2003.
E) The final selected NOAEL-based Critical Concentration for Aquatic Receptors from the Site-Wide Baseline Ecological Risk Assessment (when lower than the selected ecological value only)
(3) Represents lower of identified human health (HH) and ecological (ECO) based PALs
(4) Levels of Detection (LODs), Levels of Quantification (LOQ) and Method Detection Limits (MDLs) as determined by the laboratory
Bold indicates that PAL falls between the LOQ and MDL. This would result in "J" estimated values, which are considered usable data for the purposes of risk evaluation.
Highlighted cells indicate that the PAL falls below both the LOQ and MDL.
NA: No human health or ecological screening levels available
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Table 1-1 - Comparison Table

Matrix: Water
Analytical Group: PCBs
Concentration Level: Low
Human Health PALs
(ug/L)

(1)

Ecological PALs (2)
(ug/L)

CAS Number
12674-11-2

Value

Reference

PCB-1016

0.96

Tapwater RSL

Value
NA

Reference
NA

PCB-1221

11104-28-2

0.004

Tapwater RSL

0.28

PCB-1232

11141-16-5

0.004

Tapwater RSL

PCB-1242

53469-21-9

0.034

Tapwater RSL

Analyte

Project Action
Project
(3)
Action Limit
Limit
Reference
(ug/L)

Laboratory-specific (ug/L)

(4)

LODs

LOQs

MDLs

0.96

HH PAL

0.3

1

0.241

ORNL SVC

0.004

HH PAL

0.3

1

0.241

0.58

ORNL SVC

0.004

HH PAL

0.3

1

0.241

0.053

ORNL SVC

0.034

HH PAL

0.3

1

0.241

PCB-1248

12672-29-6

0.034

Tapwater RSL

0.081

ORNL SVC

0.034

HH PAL

0.3

1

0.241

PCB-1254

11097-69-1

0.034

Tapwater RSL

0.033

ORNL SVC

0.033

ECO PAL

0.3

1

0.166

PCB-1260

11096-82-5

0.034

Tapwater RSL

94

ORNL SVC

0.034

HH PAL

0.3

1

0.166

PCB-1262

37324-23-5

0.00017

Tapwater RSL

NA

NA

NA

NA

0.3

1

0.166

PCB-1268

11100-14-4

0.00017

Tapwater RSL

NA

NA

NA

NA

0.3

1

0.166

Notes:
Applicable conservative screening levels were identified for comparison to laboratory MDLs, LODs, and LOQs; Please note that other screening values may be used in future risk assessments.
(1) Human Health PALs were selected as the lowest of the following:
USEPA Tapwater Regional Screening Levels (RSL) Table; November 2012.
USEPA MCLs obtained form the USEPA RSL Table; November 2012
Iowa Statewide Standards for a Protected Groundwater Source, obtained from: https://programs.iowadnr.gov/riskcalc/pages/standards.aspx
(2) Ecological PALs were selected from the following hierarchy of sources:
A) Lowest of the Iowa Water Quality Standards (Iowa SW), [lowest of B(CW1), B(CW2), B(WW-1), B(WW-2), and B(WW-3)] obtained from: https://www.legis.iowa.gov/DOCS/ACO/IAC/LINC/Chapter.567.61.pdf
B) USEPA freshwater chronic AWQC; USEPA. 2013. National Recommended Water Quality Criteria. Office of Water and Office of Science Technology. Last Updated 2/8/2013.
C) Oak Ridge National Laboratory (ORNL) Secondary Chronic values (SCVs) for aquatic life; Suter, G.W, and C.L. Tsao. 1996. Toxicological Benchmarks for Screening Potential Contaminants of Concern
for Effects of Aquatic Biota: 1996 Revision. Prepared for the U.S. Department of Energy. ES/ER/TM-96/R2. June 1996.
D) USEPA Region V Ecological Screening Levels (ESLs);USEPA. 2003. Region V, RCRA Ecological Screening Levels. August 22, 2003.
E) The final selected NOAEL-based Critical Concentration for Aquatic Receptors from the Site-Wide Baseline Ecological Risk Assessment (when lower than the selected ecological value only)
(3) Represents lower of identified human health (HH) and ecological (ECO) based PALs
(4) Levels of Detection (LODs), Levels of Quantification (LOQ) and Method Detection Limits (MDLs) as determined by the laboratory
Bold indicates that PAL falls between the LOQ and MDL. This would result in "J" estimated values, which are considered usable data for the purposes of risk evaluation.
Highlighted cells indicate that the PAL falls below both the LOQ and MDL.
NA: No human health or ecological screening levels available
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Table 1-1 - Comparison Table

Matrix: Water
Analytical Group: Metals
Concentration Level: Low
Human Health PALs
(ug/L)

(1)

Ecological PALs (2)
(ug/L)

CAS Number
7440-38-2

Value

Reference

Arsenic

0.045

Tapwater RSL

Value
7.16

Reference
CC NOAEL

Barium

7440-39-3

2000

MCL

110

Calcium

7440-70-2

NA

NA

NA

Cadmium

7440-43-9

5

MCL

Chromium

7440-47-3

0.031

Lead

7439-92-1

Magnesium

7439-95-4

Sodium

7440-23-5

Selenium

Project Action
Project
(3)
Action Limit
Limit
Reference
(ug/L)

Laboratory-specific (ug/L)

(4)

LODs

LOQs

MDLs

0.045

HH PAL

3.5

10.0

1.18

CC NOAEL

110

ECO PAL

0.66

2.0

0.22

NA

NA

NA

100

100

68.1

0.45

IOWA - SW

0.45

ECO PAL

0.30

0.50

0.10

Tapwater RSL

11

IOWA - SW

0.031

HH PAL

9.8

10.0

3.26

15

MCL

3

IOWA - SW

3

ECO PAL

0.5

3.0

0.173

NA

NA

NA

NA

NA

NA

16.8

50.0

5.59

NA

NA

NA

NA

NA

NA

45.0

50.0

15

7782-49-2

50

MCL

0.66

CC NOAEL

0.66

ECO PAL

4.8

5.0

1.59

Silver

7440-22-4

71

Tapwater RSL

0.12

EPA REGION V

0.12

ECO PAL

0.15

2.0

0.05

Uranium

7440-61-1

30

MCL

NA

NA

30

HH PAL

0.69

1.0

0.231

Analyte

Mercury

7439-97-6

0.63

Tapwater RSL

0.0024

CC NOAEL

0.0024

ECO PAL

0.15

0.18

0.06

Hexavalent Chromium

18540-29-9

0.031

Tapwater RSL

11

IOWA - SW

0.031

HH PAL

5.0

10.0

2.59

Notes:
Applicable conservative screening levels were identified for comparison to laboratory MDLs, LODs, and LOQs; Please note that other screening values may be used in future risk assessments.
(1) Human Health PALs were selected as the lowest of the following:
USEPA Tapwater Regional Screening Levels (RSL) Table; November 2012.
USEPA MCLs obtained form the USEPA RSL Table; November 2012
Iowa Statewide Standards for a Protected Groundwater Source, obtained from: https://programs.iowadnr.gov/riskcalc/pages/standards.aspx
(2) Ecological PALs were selected from the following hierarchy of sources:
A) Lowest of the Iowa Water Quality Standards (Iowa SW), [lowest of B(CW1), B(CW2), B(WW-1), B(WW-2), and B(WW-3)] obtained from: https://www.legis.iowa.gov/DOCS/ACO/IAC/LINC/Chapter.567.61.pdf
B) USEPA freshwater chronic AWQC; USEPA. 2013. National Recommended Water Quality Criteria. Office of Water and Office of Science Technology. Last Updated 2/8/2013.
C) Oak Ridge National Laboratory (ORNL) Secondary Chronic values (SCVs) for aquatic life; Suter, G.W, and C.L. Tsao. 1996. Toxicological Benchmarks for Screening Potential Contaminants of Concern
for Effects of Aquatic Biota: 1996 Revision. Prepared for the U.S. Department of Energy. ES/ER/TM-96/R2. June 1996.
D) USEPA Region V Ecological Screening Levels (ESLs);USEPA. 2003. Region V, RCRA Ecological Screening Levels. August 22, 2003.
E) The final selected NOAEL-based Critical Concentration for Aquatic Receptors from the Site-Wide Baseline Ecological Risk Assessment (when lower than the selected ecological value only)
(3) Represents lower of identified human health (HH) and ecological (ECO) based PALs
(4) Levels of Detection (LODs), Levels of Quantification (LOQ) and Method Detection Limits (MDLs) as determined by the laboratory
Bold indicates that PAL falls between the LOQ and MDL. This would result in "J" estimated values, which are considered usable data for the purposes of risk evaluation.
Highlighted cells indicate that the PAL falls below both the LOQ and MDL.
NA: No human health or ecological screening levels available
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Table 1-1 - Comparison Table

Matrix: Water
Analytical Group: Radiochemistry
Concentration Level: Low
Human Health PALs (1)
(pCi//L)

Ecological PALs (2)
(pCi//L)

CAS Number
12587-46-1

Value

Reference

Gross Alpha

NA

NA

Value
NA

Reference
NA

Gross Beta

12587-47-2

NA

NA

NA

Cesium-137

10045-97-3

NA

NA

Radium-226

13982-63-3

NA

NA

Analyte

Project Action
Project
(3)
Action Limit
Limit
Reference
(pCi//L)

Laboratory-specific (pCi//L) (4)
LODs

LOQs

MDLs

NA

NA

NA

3.0

NA

NA

NA

NA

NA

4.0

NA

NA

NA

NA

NA

NA

20.0

NA

NA

NA

NA

NA

NA

1.0

NA

Notes:
Applicable conservative screening levels were identified for comparison to laboratory MDLs, LODs, and LOQs; Please note that other screening values may be used in future risk assessments.
(1) Human Health PALs were selected as the lowest of the following:
USEPA Tapwater Regional Screening Levels (RSL) Table; November 2012.
USEPA MCLs obtained form the USEPA RSL Table; November 2012
Iowa Statewide Standards for a Protected Groundwater Source, obtained from: https://programs.iowadnr.gov/riskcalc/pages/standards.aspx
(2) Ecological PALs were selected from the following hierarchy of sources:
A) Lowest of the Iowa Water Quality Standards (Iowa SW), [lowest of B(CW1), B(CW2), B(WW-1), B(WW-2), and B(WW-3)] obtained from: https://www.legis.iowa.gov/DOCS/ACO/IAC/LINC/Chapter.567.61.pdf
B) USEPA freshwater chronic AWQC; USEPA. 2013. National Recommended Water Quality Criteria. Office of Water and Office of Science Technology. Last Updated 2/8/2013.
C) Oak Ridge National Laboratory (ORNL) Secondary Chronic values (SCVs) for aquatic life; Suter, G.W, and C.L. Tsao. 1996. Toxicological Benchmarks for Screening Potential Contaminants of Concern
for Effects of Aquatic Biota: 1996 Revision. Prepared for the U.S. Department of Energy. ES/ER/TM-96/R2. June 1996.
D) USEPA Region V Ecological Screening Levels (ESLs);USEPA. 2003. Region V, RCRA Ecological Screening Levels. August 22, 2003.
E) The final selected NOAEL-based Critical Concentration for Aquatic Receptors from the Site-Wide Baseline Ecological Risk Assessment (when lower than the selected ecological value only)
(3) Represents lower of identified human health (HH) and ecological (ECO) based PALs
(4) Levels of Detection (LODs), Levels of Quantification (LOQ) and Method Detection Limits (MDLs) as determined by the laboratory
Bold indicates that PAL falls between the LOQ and MDL. This would result in "J" estimated values, which are considered usable data for the purposes of risk evaluation.
Highlighted cells indicate that the PAL falls below both the LOQ and MDL.
NA: No human health or ecological screening levels available
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Table 4-1 – Deliverables, Number of Copies, and Recipients
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Table 4-1 Deliverables, Number of Copies, and Recipients
Deliverable Description

Work Plan/RI
Report

Meeting
Minutes

IAAAP

USACE-STL USEPA USACHPPM

PE

EPA HQ

AEC

IDPH

IDNR

USFWS

TETRA
TECH

E-1

E-1

E-1

E-1

E-1

Draft

H-1
E-2

Draft
Response to
Comments
(RTC) Table

E-1

Draft Final

H-1
E-2

Draft Final
RTC Table

E-1

Final

H-1
E-2

H-1

Draft TPP
Meeting
Minutes

E-1

E-1

E-1

Final TPP
Meeting
Minutes

E-1

E-1

E-1

Final TPP
Meeting
Minutes

E-1

E-1

E-1

Legend:
E – Electronic copy on compact disc
H – Hard copy

E-1

H-1

H-1

E-1

H-1

E-1

H-1

E-1

H-1

H-1

H-1

H-1

E-1

E-1

E-1

E-1
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Table 5-1 – IAAAP RI Project Personnel Roles and Responsibilities
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Table 5-1 IAAAP RI Project Personnel Roles and Responsibilities

TITLE/NAME

Program
Manager

PERSONNEL

Bobby R Templin, PE,
BCEE, PMP

Project Manager

Kathleen Anthony, PMP

Certified
Industrial
Hygienist

Sarosh Mankeshaw, CIH

Corporate
Environmental
Health and
Safety Manager

Corporate
QA/QC Manager

Michael Crowl, MS, CSP

Scott Wardle

RESPONSIBILITIES
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

Overall program leadership/direction
Overall program technical quality
Interface with Army management and contracting personnel
Advise PM
Allocate resources
Document review
Conflict resolution/stop work
Stop unsafe work
Develop task work plans, budgets and schedules
Cost, schedule, and quality accountability
Subcontractor coordination
Progress reporting to program manager
Support program manager
Project communications
Project team coordination
Manages all staff, materials and equipment
Point of contact for the COR, regulatory agencies, and stakeholders
Document preparation
WP and SSHP adherence
Conflict resolution/stop work
Accident prevention
Advise all personnel on health and safety matters
Advise program manager
Oversight of SSHP implementation
Monitor SSHP
Conformance to Corporate SSHP
Coordinate all health and safety training and medical monitoring
Ensure field activities are in compliance with health and safety
requirements
Advise program manager
Direct site health and safety personnel
Interface with Army Personnel
Conduct/assist with site, task and hazard-specific training
Ensures program technical quality
Conformance to corporate QA plan
Conformance to Army and regulatory agency requirements and
guidance
Develop/implement program QA plans
Oversee program and subcontractor QA/QC compliance
Conduct QA performance audits and ensure corrective action
Review deliverables for technical and editorial quality
Maintain QA records
Advise program manager
Approves QA required documents
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TITLE/NAME

Senior Scientist

Site Supervisor

Final
May 2013

PERSONNEL

Brian Stockwell

To Be Determined

Regulatory
Specialist

Rick Callahan

Risk Assessor

Tamara Sorell, Ph.D.
(AMEC)

Field Personnel

Various

RESPONSIBILITIES

•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

Data review and synthesis
Document preparation/review

SSHP & WP implementation
Documentation/reporting
Safety inspection
Site safety control
Accident prevention
Supervision of all field personnel and equipment
Oversee RI operations
Government representative coordination
Implement/approve corrective action
Conflict resolution/stop work
Advise program manager
Guidance on policy interpretations
Ensures project compliance with applicable federal, state, and local
statutes, regulations and codes
Perform BHHRA and a SLERA evaluation
Prepare CSM
Collect soil and groundwater samples
Conduct RI activities
WP and SSHP adherence
Accident prevention
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Table 5-2 – IAAAP RI Project Schedule

ID

Task Name

Duration

1
2
3
4
5
6
7
8
9

Iowa Army Ammunition Plant Remedial Investigation (RI)
Remedial Investigation Work Plan (WP)
Army Submit Draft WP to USEPA
USEPA review and comment on Draft WP
Army prepare & submit Draft Final WP to USEPA
USEPA review and comment on Draft Final WP
USEPA concurrence on Draft Final WP
Army submit Final WP to USEPA
Remedial Investigation Activities, Sample Analysis, Data
Validation
Field Investigation
Sample Analysis & Data Validation
Remedial Investigation Report
Army prepare & submit Draft RI Report to USEPA
USEPA review and comment on Draft RI Report
Army prepare & submit Draft Final RI Report to USEPA
USEPA review and comment on Draft Final RI Report
USEPA concurrence on Draft Final RI Report
Army submit Final RI Report to USEPA

297 days
92 days
0 edays
45 edays
45 edays
30 edays
0 days
3 edays
55 days

Wed 12/19/12
Thu 2/6/14
Wed 12/19/12
Thu 4/25/13
Wed 12/19/12 Wed 12/19/12
Wed 12/19/12
Sat 2/2/13
Mon 2/4/13
Thu 3/21/13
Thu 3/21/13
Sat 4/20/13
Mon 4/22/13
Mon 4/22/13
Mon 4/22/13
Thu 4/25/13
Fri 4/26/13
Sun 7/14/13

14 edays
65 edays
148 days
80 edays
45 edays
45 edays
30 edays
0 edays
3 edays

Fri 4/26/13
Fri 5/10/13
Mon 7/15/13
Mon 7/15/13
Thu 10/3/13
Mon 11/18/13
Thu 1/2/14
Mon 2/3/14
Mon 2/3/14

10
11
12
13
14
15
16
17
18

Start

Finish

Fri 5/10/13
Sun 7/14/13
Thu 2/6/14
Thu 10/3/13
Sun 11/17/13
Thu 1/2/14
Sat 2/1/14
Mon 2/3/14
Thu 2/6/14

Task Quarter 1st Quarter 2nd Quarte 3rd Quarter 4th Quarter 1st Qu
Complete N D J F M A M J J A S O N D J F

12/19

4/22

2

APPENDIX A
STANDARD OPERATING PROCEDURES

Standard Operating Procedure No.1
Surface Soil Sampling

SOP NO. 1
1.1

Surface Soil Sampling

PURPOSE AND SCOPE

The purpose of this document is to define the Standard Operating Procedure (SOP) for collecting
surface soil samples at Iowa Army Ammunition Plant (IAAAP). These procedures give
descriptions of equipment, field procedures, documentation procedures, and Quality
Assurance/Quality Control (QA/QC) procedures implemented for the collection of surface soil
samples. These procedures described are sufficiently detailed to allow field personnel to properly
collect surface samples. Field procedures for surface soil sampling were developed in accordance
with USAGE EM 1110 (USACE 1998) and USAGE Omaha District Geology Scope of Services,
and are detailed in this SOP. Specific sample locations and frequency of collection will be
presented in future Field Sampling and Analysis Plan (FSAP) addenda.
These procedures are intended to be used together with FSAP and other appropriate SOPs.
Health and safety procedures and equipment for the investigation are detailed in the IAAAP
Health and Safety Plan (HSP). Applicable SOPs are listed below:
•
•
•
•
•

SOP No. 7 - Sample Identification, Handling, and Documentation
SOP No. 8 - Headspace Analysis
SOP No. 10 - Equipment and Personnel Decontamination
SOP No. 11 - Boring Abandonment
SOP No. 12 - Permits and Clearances

Reference Standards
Wherever an ASTM designation is cited in this document, it shall mean the American Society
for Testing and Materials Standard Specification of that designation appearing in the “1994
Annual Book of ASTM Standards,” published by the American Society for Testing and
Materials, 1916 Race Street, Philadelphia, Pennsylvania. “EM 1110-2-1906” refers to United
States Department of the Army, “Engineering and Design, Laboratory Soil Testing,’
30 December 1970.

1.2

PROCEDURES FOR SOIL SAMPLING

Surface soil samples will be collected using stainless-steel hand utensils or, for drilling rig
borings, a stainless-steel split-spoon sampler. Surface soil samples will be collected from 0 to
0.5 feet below ground surface (bgs). If surface debris, such as rocks, will not allow sample
collection at the target depth, surface soil samples may be collected by expanding the sampling
area, without increasing depth.
1.2.1

Equipment List

The following list of equipment will be needed to collect surface soil samples at IAAAP:
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Surface Soil Sampling

Equipment for Surface Soil Sampling
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

Stainless-steel spoon or trowel, hand auger equipment, or drill rig with appropriate drilling
and sampling tools (stainless-steel split spoons)
Weighted tape measure with 0.1-foot increments
Surveyor’s stakes and flags
Ruler marked in 0.1-foot increments
Field books/field sheets
Stainless-steel knife, bowl, and spoon
Sample bottles provided by the laboratory
Sample bottle labels
Label tape (clear)
Paper towels
Aluminum foil
Camera and film
Waterproof and permanent marking pens
Plastic bags
Plastic sheeting
Appropriate health and safety equipment, as specified in the HSP
Appropriate decontamination supplies, as specified in SOP No. 10
Ice chest with ice

1.2.2

Decontamination

Before drilling or sampling begins, the drilling and sampling equipment will be decontaminated
according to the procedures contained in SOP No. 10. Drilling and sampling equipment will be
decontaminated between boring and sampling locations. Sampling equipment will also be
decontaminated between collection of samples from different depths at the same location.
1.2.3

Surface Soil Sampling Procedures

The procedures for collecting surface soil samples are provided in the following sections.
1.2.3.1 Surface Soil Sampling Using Hand Utensils
This method of soil sample collection is to be used at IAAAP in situations where conditions will
not permit the use of hand auger or drilling methods. Soil samples will be collected at the
specific depth using a stainless-steel spoon and stainless-steel bowl. Before the sampling begins,
clear and remove any vegetation or surface debris such as rocks, as necessary. The hand utensils
and bowl will be decontaminated once the sample depth has been reached to avoid possible
cross-contamination. When collecting surface soil samples, if additional soil is necessary to fill
sample jars, the sample area is to be expanded without increasing the depth. The step-by-step
procedure for collecting surface soil samples using hand utensils is described in Section 1.2.3.4.
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1.2.3.2

Surface Soil Sampling

Surface Soil Sampling Using Hand Auger

This method of soil sample collection is to be used at IAAAP in situations where conditions will
not permit the use of hand utensils or drilling methods. Hand auger samples will be collected at
the specified depth using a stainless-steel hand auger with a minimum 3-inch outside diameter
(OD) bucket. Before the augering activities, clear and remove vegetation and any surface debris
such as rocks, as necessary. The hand auger will be advanced in 6-inch intervals to the top of the
specified sampling depth. The auger bucket will be decontaminated once the target depth has
been reached to avoid possible cross-contamination. When collecting surface soil samples, if
additional soil is necessary to fill sample jars, an additional borehole will be done adjacent to the
initial borehole, without increasing depth. Hand auger borings will be completed in accordance
with ASTM D 1452. The step-by-step procedure for collecting surface soil samples using a hand
auger is described in Section 1.2.3.4.
1.2.3.3

Surface Soil Sampling Using a Split Spoon

This method of soil sample collection is to be used at IAAAP in situations where the site
conditions are appropriate for the use of heavy drilling equipment or where a subsurface soil
boring is to be completed. Clear and remove vegetation and any surface debris such as rocks, as
necessary. The stainless-steel split spoon soil sampler will be driven or pushed by the drill rig
prior to drilling activities. The soil cuttings will be treated as IDW according to Section 7, IDW
Transportation and Disposal Plan.
Soil samples will be obtained according to specifications in future FSAP addenda and the
resistance to soil penetration will be measured using a split spoon sampler in accordance with
ASTM D 1586. Penetration resistance (blow counts) for each sampling depth will be recorded on
the field boring log (Figure 2). The coupling head for the split-spoon sampler will be provided
with a ball check valve and will have open vents. Where necessary for sample recovery, the
sampler will also be equipped with a spring-type sample retainer or an equivalent retainer. The
step-by-step procedure for collecting surface soil samples using a split spoon sampler is
described in Section 1.2.3.4.
1.2.3.4

Surface Soil Sample Collection

The following step-by-step procedure should be used to collect surface soil samples:
•
•
•
•
•

Record the sample location on a site map and in the field logbook.
Decontaminate the sampling and drilling equipment according to SOP No. 10.
Obtain PID background (BG) readings at the sampling location in the breathing zone.
Before handling any samples, don a clean pair of gloves.
Collect the soil samples at the depths specified in future FSAP addenda.
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•

•
•
•
•
•

•
•
•
•

Surface Soil Sampling

For hand auger and split-spoon samples, measure the recovery, and scrape off any soil smear
zone from the recovered sample with a stainless-steel knife. If the soil is not cohesive or if
the smear zone cannot be easily removed, an attempt will be made to remove soil from the
portion of the sample that has not come in contact with the sampler.
Determine and identify the use of the recovered sample. This will always be for soil
classification and stratigraphic logging and may be for chemical or headspace analysis.
The sample must be handled quickly, especially if it is loose or crumbling, to avoid losing
volatile contaminates.
Collect any required volatile organic carbon (VOC) samples immediately in appropriate
sample containers.
A portion of selected surface soil samples will be collected in the appropriate glass container
for headspace analysis according to SOP No. 8.
Composite the remaining soil by thoroughly mixing the soil from the sampler in a clean
stainless-steel bowl with a stainless-steel spoon. The bottles will then be filled with the
composited soil for the specified samples. Collect any required SVOC samples immediately
after compositing the soil, then collect any remaining parameters, using the appropriate
containers. The required analyses and appropriate volume of containers of soil will be stated
in future FSAP addenda.
Complete the description of materials for the recovered sample according to the Unified Soil
Classification System.
Identify, handle, and document the samples (depending on the use of the sample) according
to SOP No. 7.
If no other samples will be collected, the boring will be abandoned according to SOP No. 11.
Identify the location for future reference using surveying stakes and flags.

1.2.4

Field Quality Assurance/Quality Control Procedures and Samples

Field QA/QC samples are designed to help identify potential sources of external sample
contamination and to evaluate potential error introduced by sample collection and handling. All
QA/QC samples are labeled with QA/QC identification numbers and sent to the laboratory with
the other samples for analyses.
1.2.4.1

Field Blanks

No field blanks or QA split samples will be collected for soil sampling activities.
1.2.4.2

Duplicate Samples

Duplicate samples are samples collected to assess precision of sampling and analysis. For the
soil sampling, a duplicate sample will be collected at the same time as the initial sample. The
initial sample bottles for a particular parameter or set of parameters will be filled first, then the
duplicate sample bottles for the same parameter(s), and so on until all necessary sample bottles
for both the initial sample and the duplicate sample have been filled. The duplicate soil sample
will be handled in the same manner as the primary sample. The duplicate sample will be
assigned a QA/QC identification number, stored in an iced cooler, and shipped to the laboratory
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on the day it is collected. Duplicate samples will be collected for all parameters. The soil in the
split spoon will be composited and containerized for nonvolatile analyses. Duplicate samples
will be blind to the laboratory.
1.2.4.3

Matrix Spikes and Matrix Spike Duplicates

Matrix spikes (MS) and matrix spike duplicates (MSD) are used to assess the potential for matrix
effects. Samples will be designated for MS/MSD analysis on the chain-of-custody form and on
the bottles. It may be necessary to increase the sample volume for samples where this
designation is to be made.
1.2.5

Sample Identification, Handling, and Documentation

Samples will be identified, handled and recorded as described in this SOP and SOP No. 7. The
parameters for analysis and preservation will be specified in future FSAP addenda
1.2.6

Documentation

Each field activity must be properly documented to facilitate a timely and accurate
reconstruction of events in the field (see SOP No. 7). Sample Collection Field Sheets will be
completed for all soil samples submitted for chemical analysis (Figure 1).
1.2.6.1

Sample Collection Field Sheet

A sample collection field sheet for surface soil samples (Figure 1) will be completed at each
sampling location. The data sheet will be completely filled in. If items on the sheet do not apply
to a specific location, the item will be labeled as not applicable (NA). The information on the
data sheet includes the following:
•
•
•
•
•
•
•
•
•
•
•

Sample location number
Date and time of sampling
Person performing sampling
Type of sample
Description of the soil sample
Number of samples taken
Sample identification number
Preservation of samples
Headspace analysis
Record of any QC samples from site
Any irregularities or problems which may have a bearing on sampling quality

1.2.6.2

Field Logbook

The most important aspect of documentation is thorough, organized, and accurate record
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keeping. All information pertinent to the investigation and not documented on the boring log will
be recorded in a bound logbook with consecutively numbered pages. All entries in logbooks will
be made in waterproof ink and corrections will consist of line-out deletions that are initialed and
dated. Entries in the logbook will include the following, as applicable:
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

Project name and number
Sampler’s name
Date and time of sample collection
Sample number, location, and depth
Sampling method
Observations at the sampling site
Unusual conditions
Information concerning drilling decisions
Decontamination observations
Weather conditions
Names and addresses of field contacts
Names and responsibilities of field crew members
Names and titles of any site visitors
Location, description, and log of photographs (if taken)
References for all maps and photographs
Information concerning sampling changes, scheduling modifications, and change orders
Summary of daily tasks (including costs) and documentation on any cost or scope of work
changes required by field conditions
Signature and date by personnel responsible for observations

Field investigation situations vary widely. No general rules can include each type of information
that must be entered in a logbook for a particular site. A site-specific logging procedure will be
developed to include sufficient information so that the sampling activity can be reconstructed
without relying on the memory of field personnel. The logbooks will be kept in the field team
member’s possession or in a secure place during the investigation. Following the investigation,
the logbooks will become a part of the final project file.
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SOP NO. 2
2.1

Subsurface Drilling, Soil Sampling and Logging

PURPOSE AND SCOPE

The purpose of this document is to define the Standard Operating Procedure (SOP) for
subsurface drilling and collection of soil samples at Iowa Army Ammunition Plant (IAAAP).
These procedures give descriptions of equipment, field procedures, documentation procedures,
and Quality Assurance/Quality Control (QA/QC) procedures implemented for the collection of
subsurface soil samples. These procedures described here are sufficiently detailed to allow field
personnel to properly collect subsurface soil samples and maintain descriptive logs on the
HTRW drilling log form (Figure 1). These procedure were developed in accordance with
IAC 567 Chapter 49 (IDNR 1998), USACE EM 1110 (USACE1998) and USACE Omaha
District Geology Scope of Services, and are detailed in this SOP. Specific sample locations and
frequency of collection will be presented in future Field Sampling and Analysis Plan (FSAP)
addenda.
These procedures are intended to be used together with FSAP and other appropriate SOPs.
Health and safety procedures and equipment for the investigation are detailed in the IAAAP
Health and Safety Plan (HSP). Applicable SOPs are listed below:

•
•
•
•
•

SOP No. 7 - Sample Identification, Handling, and Documentation
SOP No. 8 - Headspace Analysis
SOP No. 10 - Equipment and Personnel Decontamination
SOP No. 11 - Boring Abandonment
SOP No. 12 - Permits and Clearances
-

Reference Standards
Wherever IDNR 1998 is sited in this document, it will mean the IDNR Iowa Administrative
Code 567 Chapter 49, for nonpublic water wells. Wherever USAGE EM 1110 (USACE 1998) is
sited in this document, it will mean the United States Army Corps of Engineers, Engineering
Manual 1110-1-4000, for monitoring well design, and documentation at hazardous, toxic, and
radioactive waste sites. Wherever an ASTM designation is cited in this document, it shall mean
the American Society for Testing and Materials Standard Specification of that designation
appearing in the “1994 Annual Book of ASTM Standards,” published by the American Society
for Testing and Materials, 1916 Race Street, Philadelphia, Pennsylvania. ‘EM 1110-2-1906”
refers to United States Department of the Army, “Engineering and Design, Laboratory Soil
Testing,” 30 December 1970.

2.2

PROCEDURES FOR SOIL SAMPLING

The characterization of the soils at IAAAP will be done by logging and sampling of surface and
subsurface soils. A site geologist will be present during all drilling and soil sample collection
activities to maintain descriptive logs (using the Unified Soil Classification System for
unconsolidated soils) and collect appropriate samples for various analyses. The following section
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outlines the procedures used to collect subsurface soil samples at IAAAP.
2.2.1 Equipment List
Equipment for Soil Sampling
The following is an equipment list for soil sampling:
• Hand auger equipment or drill rig with appropriate drilling and sampling tools
(stainless-steel split spoons)
• Roll-off bins or other bulk storage containers
• Weighted tape measure with 0.1-foot increments
• Surveyor’s stakes and flags
• Ruler marked in 0.1-foot increments
• Field books/field sheets
• Stainless-steel knife, bowl and spoon
• Sample bottles provided by the laboratory
• Sample bottle labels
• Label tape (clear)
• Paper towels
• Aluminum foil
• Camera and film
• Waterproof and permanent marking pens
• Plastic sheeting
• Plastic bags
• Appropriate health and safety equipment, as specified in the HSP
• Appropriate decontamination supplies, as specified in SOP No. 10
• Ice chest with ice
2.2.2

Decontamination

Before drilling or sampling begins, the drilling and sampling equipment will be decontaminated
according to the procedures contained in SOP No. 10. Drilling and sampling equipment will be
decontaminated between boring and sampling locations. Sampling equipment will also be
decontaminated between collection of samples from different depths at the same location.
2.2.3

Drilling Methods

The methods and procedures for subsurface drilling and soil sample collection are provided in
the following section.
2.2.3.1

Hand Auger

Hand auger samples will be collected at the specified depth using a stainless-steel hand auger
with a minimum 3-inch outside diameter (OD) bucket. Before the augering activities, clear and
remove vegetation and any surface debris such as rocks, as necessary. The hand auger will be
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advanced in 6-inch intervals to the top of the specified sampling depth. The auger bucket will be
decontaminated once the target depth has been reached to avoid possible cross-contamination.
When collecting soil for chemical analysis, if additional soil is necessary to fill sample jars, an
additional borehole will be dug to the sample target depth. Hand auger borings will be completed
in accordance with ASTM D 1452. If chemical analysis of the sample is required, the step-bystep procedure for collecting, labeling, storing, and transporting subsurface soil samples
collected by hand auger is described in Section 2.2.3.4.
2.2.3.2

Auger Borings

Auger drilling a boring will be accomplished using machine-driven hollow stem flight augers
(HSA) with a 4-1/4-inch minimum inside diameter to accommodate a 3-inch outside diameter
stainless-steel split spoon sampler, 5-foot-long continuous core sampler, or NX, NQ, or wire line
core sampler. Auger borings will be completed in accordance with ASTM D 1452. Soil cuttings
will be treated as IDW, as described in Section 7, IDW Transportation and Disposal Plan.
When sampling with a split-spoon sampler, a HSA finger plug installed in the bit will be used to
prevent soil material coming into the interior of the hollow stem augers. This method will use a
standard split-spoon to measure the resistance to soil penetration in accordance with ASTM
D1586. Penetration resistance (blow counts) for each sampling depth will be recorded on the
HTRW field boring log (Figure 1). The coupling head for the split-spoon sampler will be
provided with a ball check valve and will have open vents. Where necessary for sample
recovery, the sampler will also be equipped with a spring-type sample retainer or an equivalent
retainer.
When using the 5-foot long continuous sampler, the tip of the sampler will precede the HSA bit,
and special care will be taken to ensure that maximum recovery is obtained on each section of
soil core. Runs of 1 or 2 feet may be required to obtain acceptable core recovery. Grinding of the
core after the core has been blocked will not be permitted.
When using a core barrel or core sampler all drilling will be in accordance with ASTM D2113.
Soil samples will be obtained according to specifications in future FSAP addenda. The step-bystep procedure for collecting subsurface soil samples from machine-driven HSAs is described in
Section 2.2.3.4.
2.2.3.3

Rotary Wash Boring

The rotary wash boring (RWB) method may be used during deep test hole drilling and
monitoring well installation activities where heaving sands are encountered. The borehole
diameter for test holes will be 4 inches and a minimum of 8 inches for monitoring well
installation. The drilling fluid for RWB monitoring wells will consist of potable water only, and
no bentonite or synthetic additives will be allowed. However, bentonite may be added to potable
water during test hole drilling using the RWB method. Subsurface soil sampling within a RWB
hole will be accomplished using a stainless-steel split spoon, or NX, NQ, or wire line core
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sampler. Soil cuttings will be treated as IDW, as described in Section 7, IDW Transportation and
Disposal Plan.
A standard split-spoon sampler will be used to measure the resistance to soil penetration in
accordance with ASTM D1586. Penetration resistance (blow counts) for each sampling depth
will be recorded on the field boring log (Figure 1). The coupling head for the split spoon sampler
will be provided with a ball check valve and will have open vents. Where necessary for sample
recovery, the sampler will also be equipped with a spring-type sample retainer or an equivalent
retainer.
When using a NX, NQ, or wire line core sampler, all drilling will be in accordance with ASTM
D2113.
Soil samples will be obtained according to specifications in future FSAP addenda. The step-bystep procedure for collecting subsurface soil samples from RWB method is described in
Section 2.2.3.4.
2.2.3.4

Subsurface Soil Sample Collection

The following step-by-step procedure should be used to collect subsurface soil samples:
•

Decontaminate sampling equipment according to SOP No. 10.

•

Record the sample location on a site map and in the field logbook.

•

Obtain PID background (BG) readings at the sampling location in the breathing zone.

•

Collect the soil sample at the depths specified in future FSAP addenda.

•

Don a clean pair of gloves.

•

Open the sampler, measure the recovery, and scrape off any soil smear zone from the
recovered sample with a stainless-steel knife. If the soil is not cohesive or if the smear zone
cannot be easily removed, an attempt will be made to remove soil from the portion of the
sample that has not come in contact with the sampler.

•

Determine and identify the use of the recovered sample. This will always be for soil
classification and stratigraphic logging and may be for chemical, geotechnical, or headspace
analysis.

•

The sample must be handled quickly, especially if it is loose or crumbling, to avoid losing
volatile contaminants.

•

Collect any required volatile organic compound (VOC) sample immediately in appropriate
sample containers.
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•

A portion of selected subsurface soil samples will be collected in the appropriate glass
container for headspace analysis according to SOP No. 8.

•

Composite the remaining soil by thoroughly mixing the soil from the sampler in a
decontaminated stainless-steel bowl with a decontaminated stainless-steel spoon. SVOCs
will be sampled once the soil has been composited. Fill the remaining bottles with the
composited soil for the specified analysis. The required analyses and appropriate volume of
containers of soil will be presented in future FSAP addenda.

•

Record applicable information on the Sample Collection Field Sheet (Figure 2).

•

Complete the description of materials for the recovered sample according to the Unified Soil
Classification System.

•

Identify, handle, and document the samples (depending on the use of the sample) according
to SOP No.7.

•

If no other samples are to be collected from this sampling location, the boring will be
abandoned according to SOP No. 11.

•

Identify the location for future reference using surveying stakes and flags

2.2.4

Field Quality Assurance/Quality Control Procedures and Samples

Field QA/QC samples are designed to help identify potential sources of external sample
contamination and to evaluate potential error introduced by sample collection and handling. All
QA/QC samples are labeled with QA/QC identification numbers and sent to the laboratory with
the other samples for analyses.
2.2.4.1

Field Blanks

No field blanks or QA split samples will be collected for soil sampling activities.
2.2.4.2

Duplicate Samples

Duplicate samples are samples collected to assess precision of sampling and analysis. For the
soil sampling, a duplicate sample will be collected at the same time as the initial sample. The
initial sample bottles for a particular parameter or set of parameters will be filled first, then the
duplicate sample bottles for the same parameter(s), and so on until all necessary sample bottles
for both the initial sample and the duplicate sample have been filled. The duplicate soil sample
will be handled in the same manner as the primary sample. The duplicate sample will be
assigned a QA/QC identification number, stored in an iced cooler, and shipped to the laboratory
on the day it is collected. Duplicate samples will be collected for all parameters. Duplicate
samples will be blind to the laboratory.
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Matrix Spikes and Matrix Spike Duplicates

Matrix spikes (MS) and matrix spike duplicates (MSD) are used to assess the potential for matrix
effects. Samples will be designated for MS/MSD analysis on the chain-of-custody form and on
the bottles. It may be necessary to increase the sample volume for samples where this
designation is to be made.
2.2.5

Sample Identification, Handling, and Documentation

Samples will be identified, handled and recorded as described in this SOP and SOP No. 7. The
parameters for analysis and preservation will be specified in future FSAP addenda.
2.2.6

Documentation

Each field activity must be properly documented to facilitate a timely and accurate
reconstruction of events in the field (see SOP No. 7). Sample Collection Field Sheets will be
completed for all soil samples submitted for chemical analysis (Figure 2).
2.2.6.1

Sample Collection Field Sheet

A sample collection field sheet for surface water samples (Figure 2) will be completed at each
sampling location. The data sheet will be completely filled in. If items on the sheet do not apply
to a specific location, the item will be labeled as not applicable (NA). The information on the
data sheet includes the following:
•
•
•

•
•
•
•
•
•
•
•

Sample location number
Date and time of sampling
Person performing sampling
Type of sample
Description of sample
Number of samples taken
Sample identification number
Preservation of samples
Headspace analysis
Record of any QC samples from site
Any irregularities or problems which may have a bearing on sampling quality

2.2.6.2

Field Logbook

The most important aspect of documentation is thorough, organized, and accurate record
keeping. All information pertinent to the investigation and not documented on the boring log will
be recorded in a bound logbook with consecutively numbered pages. All entries in logbooks will
be made in waterproof ink and corrections will consist of line-out deletions that are initialed and
dated. Entries in the logbook will include the following, as applicable:
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•
•
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•
•
•
•
•
•
•
•
•
•
•
•
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Project name and number
Sampler’s name
Date and time of sample collection
Sample number, location, and depth
Sampling method
Observations at the sampling site
Unusual conditions
Information concerning drilling decisions
Decontamination observations
Weather conditions
Names and addresses of field contacts
Names and responsibilities of field crew members
Names and titles of any site visitors
Location, description, and log of photographs (if taken)
References for all maps and photographs
Information concerning sampling changes, scheduling modifications, and change orders
Summary of daily tasks (including costs) and documentation on any cost or scope of work
changes required by field conditions
Signature and date by personnel responsible for observations

Field investigation situations vary widely. No general rules can include each type of information
that must be entered in a logbook for a particular site. A site-specific logging procedure will be
developed to include sufficient information so that the sampling activity can be reconstructed
without relying on the memory of field personnel. The logbooks will be kept in the field team
member’s possession or in a secure place during the investigation. Following the investigation,
the logbooks will become a part of the final project file.
2.2.6.3

Boring Logs

During drilling activities, the site Geologist will describe all activities on the field boring logs
and in the field logbook. Original boring logs will be submitted to USACE as soon as possible
following completion. As per USACE Omaha District Geology Scope of Services the following
data will be recorded in the boring logs at the drill site. The HTRW Boring Log form is shown
on Figure 1.
•
•
•
•
•
•

The name of the site geologist(s), project name, boring location, and site ID
Drilling agency
General description of drilling equipment used, including the rod size, bit type, pump type,
rig manufacture, model, drilling personnel, and method
Start and completion dates for all borings, and chronological time-sequence of all significant
events
Depths in feet and fractions thereof (tenths of feet)
Soil descriptions, in accordance with the Unified Soil Classification System (USCS) and
prepared in the field by the attending site geologist, which includes the following
information:
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–
–
–
–
–
–
–
–
–
–

•
•
•
•
•
•
•
•
•

Classification
USCS symbol
Secondary components and estimated percentage
Color (using Munsell Color Chart)
Plasticity
Consistency (cohesive soil) or density (noncohesive soil)
Moisture content
Texture/fabric/bedding
Grain angularity
Depositional environment/formation name (e.g., Glasford Formation, Warsaw
Formation)
Cuttings description, including basic classification, secondary components, and other
apparent parameters
Visual estimates of secondary soil constituents (if terms such as “trace’, some are used, their
quantitative meanings will be defined in a general legend)
Blow counts, hammer weight, and length of fall for split spoon samples
Estimated depth interval and length of sample recovered for each sample interval
Field screening results for soil headspace, breathing zone, and borehole with PID
Depth to water first encountered during drilling and the method of determination (any
distinct water-bearing zones below the first zone will also be noted)
Drilling sequence
Any unusual problems
Other remarks or observations
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5.1

Surface and Seep Water Sampling

PURPOSE AND SCOPE

This document defines the Standard Operating Procedure (SOP) for collecting surface water
samples at the Iowa Army Ammunition Plant (IAAAP). This procedure gives descriptions of
equipment, field procedures, and Quality Assurance/Quality Control (QA/QC) procedures
necessary to collect surface water samples. These procedures described are sufficiently detailed
to allow field personnel to properly collect surface water samples. Field procedures for surface
water sampling were developed in accordance with USACE EM 1110 (USACE 1998) and
USACE Omaha District Geology Scope of Services, and are detailed in this SOP. The sample
locations and frequency of collection will be presented in Field Sampling and Analysis Plan
(FSAP) addenda.
This SOP is intended to be used together with FSAP and other appropriate SOPs. Health and
safety procedures and equipment that will be required during the investigation are detailed in the
Health and Safety Plan (HSP). Applicable SOPs are listed below:
•

SOP No. 7 - Sample Identification, Handling, and Documentation

•

SOP No. 10 - Equipment and Personnel Decontamination

5.2

SURFACE WATER SAMPLING PROCEDURES

Surface water samples will be collected as grab samples starting at the furthest downstream point
and proceeding in an upstream direction. Grab samples characterize a medium at a particular
point in space and time. Grab samples are collected by sample container immersion or by using a
transfer device, such as a beaker, dipper, or bailer.
Grab water samples are typically collected by filling a container held just beneath the surface of
a body of water. If an open bottle is lowered to the bottom and raised to the surface at a uniform
rate, and at such a rate as to have the bottle filled when reaching the surface, the resulting sample
will roughly approach the collection of what is known as a depth-integrated sample. This
approach may be used for grab samples that will be collected or collected and transferred when
the depth of water exceeds 1.0 foot. If depth is less than 1.0 foot, the bottle will be held just
beneath the surface of the water and filled. Another approach, which may be used for water
sampling of any depth, is the use of a bailer that is lowered to just above the bottom of the water
column, withdrawn, and used to fill the sample containers. This method probably provides the
most representative sample and also prevents preservative loss.
Field water quality parameters of the surface and seep water may be collected if required by
future FSAP addenda. Parameters will include: pH, temperature, specific conductance, and
turbidity.
5.2.1

Equipment List

The following equipment will be used during surface and seep water sampling:
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Laboratory-provided sample containers
Self-adhesive sample bottle labels
Teflon, stainless-steel, or glass beakers, dippers, or bailers
Disposable Teflon bailer or equivalent
Appropriate health and safety equipment specified in the HSP
Field Logbook and data sheets (DQCR, Sample Collection Field Sheet, COC)
Waterproof and permanent marker
Paper towels
Clear label and strapping tape
Plastic bags
Cooler with ice

5.2.2

Sampling Procedures

Laboratory-provided sample containers will be used to directly collect water samples, if sample
containers do not have preservatives. Where required by site conditions, remote sampling into
sampling containers will be allowed by clamping the container onto the end of a stainless-steel
extension rod.
Beakers or dippers, which may be attached to stainless-steel or aluminum rods, may be used if
sampling containers do not have preservatives or remote sampling site conditions prevent
sampling by direct sample container immersion. The beakers or dippers will be obtained from a
scientific instrument supplier so that the material composition of such a sampling container may
be documented in the field notes. The selected type of transfer device, the composition of this
device, and the volume of the device will be recorded in the field notes. Bailers may be used if
direct access to the sampling point can be reached.
5.2.2.1

Equipment Decontamination

Before any sampling begins, all bailers, beakers, dippers, and other sampling devices shall be
decontaminated. Mobile decontamination supplies will be provided so tat equipment can be
decontaminated in the field. Each piece of sampling equipment shall be decontaminated before
sampling operations and between sampling locations. The procedures presented in SOP No. 10,
Equipment decontamination, will be followed for decontamination of field equipment and for
personnel decontamination.
5.2.2.2

Samples Collected by Container Immersion

Surface water sample collection by container immersion will be done in accordance with the
following procedures:
•

Samples will be collected from areas that are suspected of being the least contaminated first
to minimize the risk of sample cross contamination.
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•

Prior to sampling, the water body characteristics (e.g., size, depth, flow) should be observed
and described in the field logbook

•

Don a clean pair of gloves.

•

The outside of all capped sample bottles shall be triple rinsed with the surface water being
sampled before filling the bottles with the sample to be analyzed.

•

Surface debris (i.e., sticks, leaves, vegetation) will be cleared from the sample location prior
to sample collection.

•

Surface and seep water will be collected from an area with low flow and minimal turbulence.

•

Submerge the sample bottle below the water surface with minimal surface disturbance and
with the open end pointed upstream.

•

Allow container to fill to desired volume.

•

Remove the container.

•

Add preservative to the sample, if necessary, and place the cap on the container and tighten.

•

Identify, handle and document the sample according to SOP No. 7.

•

Decontaminate the container’s outside surface as required.

•

Record time of sampling.

•

Store samples on ice in cooler.

5.2.2.3

Samples Collected by Bailer

Surface water sample collection with a bailer will be done in accordance with the following
procedures:
•

Samples will be collected from areas that are suspected of being the least contaminated first
to minimize the risk of sample cross contamination.

•

Prior to sampling, the water body characteristics (e.g., size, depth, flow) should be observed
and described in the field logbook.

•

A disposable Teflon® bailer or equivalent will be used.

•

Don a clean pair of gloves.
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•

Surface debris (i.e., sticks, leaves, vegetation) will be cleared from the sample location prior
to sample collection.

•

The depth of standing water will be determined, and the bailer will be lowered to the
appropriate sampling location in accordance with the sampling plan. The bailer will be
lowered no closer than 3 to 6 inches above the bottom sediments.

•

The bailer will be inserted and withdrawn very slowly and carefully to avoid agitation of the
bottom sediments.

•

The required sample containers will be filled in the appropriate sequence from the water in
the bailer. VOCs will be collected first, followed by SVOCs. The remaining sample
containers will be filled in a parameter-specific order as described in Section 6.2.2.4 of SOP
No. 6.

•

Identify, handle, and document the samples in accordance with SOP No 7.

•

Record time of sampling.

•

Store samples on ice in a cooler.

5.2.2.4

Storm Event Sampling

Storm event samples will be collected to determine the amount of contamination in surface
runoff and site drainage water following a rain event. Samples will be collected from existing
surface water features that receive surface runoff during a storm event. Samples will be collected
within the first 30 minutes (or a maximum of 1 hour) after runoff due to rainfall begins. Samples
will be collected every hour thereafter for an 8-hour duration. The sample must be collected from
a discharge resulting from a storm event that is greater than 0.1 inch in magnitude and that
occurs at least 72 hours from the previous storm event of magnitude greater than 0.1 inch. Storm
event sampling will be conducted in accordance with the following procedures:
•

Prior to sampling, the existing water body will be characterized (e.g., size, depth, flow) and
described in the field logbook.

•

Don a clean pair of gloves.

•

The outside of all capped sample bottles shall be triple rinsed with the surface water being
sampled before filling the bottles with the sample to be analyzed.

•

Surface debris (i.e., sticks, leaves, vegetation) will be cleared from the sample location prior
to sample collection.

•

Surface and seep water will be collected from an area with low flow and minimal turbulence.
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•

Submerge the sample bottle below the water surface with minimal surface disturbance and
with the open end pointed upstream.

•

Allow container to fill to desired volume.

•

Remove the container.

•

Add preservative to the sample, if necessary, and place the cap on the container and tighten.

•

Identify, handle and document the sample according to SOP No. 7.

•

Decontaminate the container’s outside surface as required.

•

Record time of sampling.

•

Store samples on ice in cooler.

5.2.2.5

Field Quality Assurance/Quality Control Procedures and Samples

QA/QC samples will be collected during surface water sampling. Field QA/QC samples are
designed to help identify potential sources of external sample contamination and evaluate
potential error introduced by sample collection and handling. All QA/QC samples are labeled
with QA/QC identification numbers and sent to the laboratory with the other samples for
analyses.
Field Blanks
Field blanks are QC samples that check for potential external contamination of samples and will
consist of trip blanks. The sample collection coordinator or the project QA/QC coordinator will
designate trip blanks. The samples will be assigned a QA/QC identification number, stored in an
iced cooler, and shipped to the laboratory with the other samples.
A trip blank serves as a check on sample contamination originating from the container or sample
transport. One trip blank will be sent with each cooler containing water samples for volatile
organic analyses.
Duplicate Samples
Duplicate samples are samples collected to assess precision of sampling and analysis. For the
surface water sampling, a duplicate sample will be collected at the same time as the initial
sample. The initial sample bottles for a particular parameter or set of parameters will be filled
first, then the duplicate sample bottles for the same parameter(s), and so on until all necessary
sample bottles for both the initial sample and the duplicate sample have been filled. The
duplicate surface water sample will be handled in the same manner as the primary sample. The
duplicate sample will be assigned a QA/QC identification number, stored in an iced cooler, and
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shipped to the laboratory on the day it is collected. Duplicate samples will be collected for all
parameters. Duplicate samples will be blind to the laboratory.
Matrix Spikes and Matrix Spike Duplicates
Matrix spikes (MS) and matrix spike duplicates (MSD) are used to assess the potential for matrix
effects. Samples will be designated for MS/MSD analysis on the chain-of-custody form and on
the bottles. It may be necessary to increase the sample volume for samples where this
designation is to be made.
5.2.3

Sample Identification, Handling, and Documentation

Samples will be identified, handled and documented as described in this SOP and SOP No. 7.
5.2.4

Documentation

Each field activity must be documented to facilitate a timely and accurate reconstruction of
events in the field (see SOP No. 7). Sample Collection field Sheets will be completed for all
surface and seep water samples submitted for chemical analysis (Figure 1).
5.2.4.1

Sample Collection Field Sheet

A sample collection field sheet for surface water samples (Figure 1) will be completed at each
sampling location. The data sheet will be completely filled in. If items on the sheet do not apply
to a specific location, the item will be labeled as not applicable (NA). The information on the
data sheet includes the following:
•
•
•
•
•
•
•
•
•
•

Sample location number
Date and time of sampling
Person performing sampling
Type of sample
Number of samples taken
Sample identification number
Preservation of samples
Field water quality parameters (if taken)
Record of any QC samples from site
Any irregularities or problems which may have a bearing on sampling quality

5.2.4.2

Field Notes

Field notes shall be kept in a bound field logbook using waterproof ink: The following
information will be recorded using waterproof ink:
•
•

Names of personnel
Weather conditions
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Sample location number
Date and time of sampling
Site conditions
Decontamination information
Water depth
Depth of sample
Analyses that will be performed by the laboratory
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SOP NO. 7
7.1

Sample Identification, Handling, and Documentation

PURPOSE AND SCOPE

This document defines the Standard Operating Procedure (SOP) for sample handling,
documentation, and tracking at the Iowa Army Ammunition Plant (IAAAP). This procedure is
intended to be used together with Field Sampling and Analysis Plan (FSAP) and other SOPs.
Applicable SOPs are listed below:
•

SOP No. 1 - Surface Soil Sampling

•

SOP No. 2 - Subsurface Drilling and Soil Sampling

•

SOP No. 5 - Surface and Seep Water Sampling

•

SOP No. 6 - Monitoring Well Groundwater Sampling

7.2

SAMPLE IDENTIFICATION

Samples collected during site activities will have discrete sample identification numbers. These
numbers are necessary to identify and track each of the many samples collected for analysis
during the life of this project. In addition, the sample identification numbers will be used in the
database to identify and retrieve the analytical results received from the laboratory.
Each sample is identified by a unique code that indicates the site number, sample location
number, sample method and matrix identifier, and sample depth. The sample locations will be
the boring or well number. Sample matrix identifiers include the following:
•

SS — Surface Soil

•

SB - Subsurface Soil

•

GW - Groundwater Sample

•

SW - Surface Water

•

SD - Sediment

• DB - Debris
•

RN - Rinsate

•

TB-Trip Blank

An example of the sample identification code for a subsurface soil sample collected from
Boring 101 at Line 800 from a depth of 5 feet will be: 800-B101-SB-05
Where 800 indicates the Site Number (Line 800), B101 indicates the Boring Number, SB
indicates the sampling method and sample matrix, and 05 indicates the sample depth.
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Groundwater samples will be identified by the monitoring well number only (i.e., JAW-604,
G-27, 800-MW-26). If well designations are duplicated throughout the facility, a site name and
date will be added to the identification number to delineate the samples.
MS/MSD samples will be given the same sample ID as the analytical sample, but will have
“MS/MSD” written on the label. Duplicate samples will be blind samples to the laboratory and
will be given a unique sample ID.
The sampling locations, sample type, and sample sequence identifiers will be established prior to
field activities for each sample to be collected. On-site personnel will obtain assistance in
defining any special sampling requirements from the Project Manager.

7.3

SAMPLE LABELING

Sample labels will be filled out as completely as possible by a designated member of the
sampling team prior to beginning field sampling activities each day. All sample labels will be
filled out using waterproof ink. At a minimum, each label will contain the following information:
•
•
•
•
•
•
•
•

Sampler’s company affiliation
Site location
Sample identification code (i.e., 800-B101-SB-OS)
Date and time of sample collection
Analyses required
Method of preservation (if any) used
Sample matrix (i.e., soil, groundwater, surface water)
Sampler’s signature or initials

An example of a completed sample label is shown in Figure 1.

7.4

SAMPLE HANDLING

This section discusses proper sample containers, preservatives, and handling and shipping
procedures. The FSAP summarizes the information contained in this section and the QAPP
includes the sample holding times for each analyte.
7.4.1

Sample Containers

Certified, commercially clean sample containers will be obtained from the contract analytical
lab. The contract laboratory will label the bottles to indicate the type of sample to be collected.
Required preservatives will be prepared and placed in the bottles at the laboratory prior to
shipment to the site. Appropriate sample containers for the specific analyses required will be
listed in future FSAP addenda.

7-2

SOP NO. 7
7.4.2

Sample Identification, Handling, and Documentation

Sample Preservation

Sample preservation efforts will commence at the time of sample collection and will continue
until analyses are performed. Samples will be stored on ice at 4°C in an insulated cooler
immediately following collection. The ice will be double bagged in plastic storage bags.
Additional sample preservation requirements will be given in future ESAP addenda.
7.4.3

Sample Handling and Shipping

The sample containers will be wiped clean of all sample residue and then wrapped in protective
packing material (bubble wrap) and taped. Samples will then be placed right side up in a cooler
with ice (double bagged using plastic bags). Additional protective packing material will be used
around the upright samples as necessary. A chain-of-custody (COC) form will accompany each
cooler. The COC will be put in a plastic bag and will be attached to the inside lid of the cooler.
The cooler lid will be taped closed with a custody seal for delivery to the laboratory. Samples
will be hand delivered or shipped by overnight express carrier for delivery to the analytical
laboratory. All samples must be shipped for laboratory receipt and analyses within specific
holding times. This may require daily shipment of samples with short holding times. The
temperature of all coolers will be measured upon receipt at the laboratory.
7.4.4

Holding Times and Analyses

The holding time is specified as the maximum allowable time between sample collection and
analysis and/or extraction, based on the analyte of interest and stability factors, and preservative
(if any) used. Allowable holding times will be presented in Section 4, Quality Assurance Project
Plan (QAPP). Chemical constituents that will be analyzed and other parameters to be measured
during field investigations at IAAAP will be identified in FSAP addenda.

7.5

SAMPLE DOCUMENTATION

This section describes documentation required in the field notes, on the Sample Collection Field
Sheets (SCFS), on the Daily Quality Control Reports (DQCR), and on the sample COC forms.
7.5.1

Field Notes

Documentation of observations and data acquired in the field will provide information on the
acquisition of samples and also provide a permanent record of field activities. The observations
and data will be recorded using pens with permanent waterproof ink in a permanently bound
weatherproof field logbook containing consecutively numbered pages
The information in the field logbook will include the following as a minimum. Additional
information is included in the FSAP.
•
•

Project name
Location of sample
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Sampler’s printed name and signature
Date and time of sample collection
Sample identification code
Description of samples (matrix sampled)
Sample depth (if applicable)
Number and volume of samples
Sampling methods or reference to the appropriate SOP
Sample handling, including filtration and preservation, as appropriate for separate sample
aliquots
Analytes of interest
Field observations
Results of any field measurements, such as depth to water, pH, temperature, specific
conductance, turbidity, DO, and redox
Personnel present
Level of personal protective equipment used during sampling

Changes or deletions in the field logbook should be lined out with a single strike mark, initialed,
and remain legible. Sufficient information should be recorded to allow the sampling event to be
reconstructed without relying on the sampler’s memory.
Each page in the field books will be signed by the person making the entry at the end of the day,
as well as on the bottom of each page. Anyone making entries in another person’s field book will
sign and date those entries.
7.5.1.1

Sample Collection Field Sheet

A SCFS for soil, surface water, and groundwater samples (Figures 2A, 2B, and 2C) will be
completed at each sampling location. The data sheet will be completely filled in. If items on the
sheet do not apply to a specific location, the item will be labeled as not applicable (N/A). The
information on the data sheet includes the following:
•
•
•
•
•
•
•
•
•

Sample location number
Date and time of sampling
Person performing sampling
Type of sample
Number of samples taken
Sample identification number
Preservation of samples
Record of any QC samples from site
Any irregularities or problems which may have a bearing on sampling quality
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Daily Quality Control Report

Each sampling crew will also maintain DQCRs to supplement the information recorded in the
field logbook. A blank DQCR is shown on Figure 3. DQCRs will be maintained by members of
the field sampling team and cross-checked for completeness at the end of each day by the
sampling team members and/or Field Manager. They will be signed and dated by individuals
making entries and initials by the reviewer upon completion. Copies of the DQCR will be
forwarded to the Quality Assurance Officer for review. The DQCR will include the following
information:
•
•
•
•
•
•
•
•
•
•

Project name
Project Number
Personnel on site
Visitor on site
Subcontractors on site
Equipment on site
Weather conditions
Field work performed
QC and health and safety activities
Problem, down time, and standby time

7.5.3

Sample Chain-Of-Custody

During field sampling activities, traceability of the sample must be maintained from the time that
the samples are collected until laboratory data are issued. Initial information concerning
collection of the samples will be recorded in the field logbook as described above. Information
on the custody, transfer, handling, and shipping of samples will be recorded on a COC form. An
example COC form is shown on Figure 4. The COC is a paginated three-part carbonless form.
The sampler will be responsible for initiating and filling out the COC form. The sampler will sign the
COC when the sampler relinquishes the samples to anyone else. One COC form will be completed
for each cooler of samples collected daily. The COC will contain the following information:
•
•
•
•
•
•
•
•
•
•
•

Sampler’s signature and affiliation
Project number
Date and time of collection
Sample identification number
Sample type
Analyses requested
Number of containers
Signature of persons relinquishing custody, dates, and times
Signature of persons accepting custody, dates, and times
Method of shipment
Shipping air bill number (if appropriate)
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The person responsible for delivery of the samples to the laboratory will sign the COC form,
retain the last copy of the three-part COC form, document the method of shipment, and send the
original and the second copy of the COC form with the samples. Upon receipt at the laboratory,
the person receiving the samples will sign the COC form and return the second copy to the
Project Manager. Copies of the COC forms documenting custody changes and all custody
documentation will be received and kept in the central files. The original COC forms will remain
with the samples until final disposition of the samples by the laboratory. The analytical
laboratory will dispose of the samples in an appropriate manner 60 to 90 days after data
reporting. After sample disposal, a copy of the original COC will be sent to the Project Manager
by the analytical laboratory to be incorporated into the central files.

7.6

PHOTOGRAPHIC DOCUMENTATION

Photographs will be taken during sampling events to properly document field activities. Photos
will be taken of all field activities including: drilling, well installation, well development, slug
testing, sample collection, decontamination procedures, and site/well conditions. The description
of the photos and the order they were taken in will be recorded in the field logbook or in a photo
log. The exposed film will be numbered and recorded. A camera pass is required at the IAAAP
facility. Photographs of the production facilities are strictly prohibited. See SOP No. 12, Permits
and Clearances for the appropriate procedures.
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SOP NO. 8
8.1

Headspace Analysis

PURPOSE AND SCOPE

This document defines the Standard Operating Procedure (SOP) for performing headspace
analysis of soil and water samples in the field at the Iowa Army Ammunition Plant and gives the
description of equipment and procedures for field screening of soil and water samples. These
procedures described are sufficiently detailed to allow field personnel to properly collect and
perform headspace analysis. Field procedures for headspace analysis were developed in
accordance with USACE Omaha District Geology Scope of Services, and are detailed in this
SOP. Sample locations and frequency of collection will be presented in future Field Sampling
and Analysis Plan (FSAP) addenda.
Applicable SOPs are listed below:
•

SOP No. 1 - Surface Soil Sampling

•

SOP No. 2 - Subsurface Drilling, Soil Sampling, and Logging

•

SOP No. 5 - Surface and Seep Water Sampling

•

SOP No. 6 - Monitoring Well Groundwater Sampling

8.2

HEADSPACE ANALYSIS

8.2.1

Equipment List

The following equipment is required for headspace analysis:
•
•
•
•
•
•
•

Clean glass sample containers
Paper towels
Aluminum foil
Photoionization detector (PID)
Field logbook
Waterproof and permanent marking pens
Daily Quality Control Report (DQCR) form

8.2.2

Field Screening Procedures

A portion of selected soil samples and selected water sample collected will be placed in the
appropriate clean glass sample container for headspace analysis. The container should be filled
approximately one-half full. The mouth of the container will be covered with aluminum foil,
tightly capped, and the sample matrix will be allowed to equilibrate with the headspace for
30 minutes. Care must be taken in the selection of soils with respect to consistency and sample
placement in the container in order to achieve comparability and consistency. The disposition of
the sample in the container will be recorded in the field logbook.
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The sample headspace in the container shall be analyzed with a PID by removing the lid and
inserting the instrument probe through the foil liner. Care must be taken in the selection of
appropriate foil, placement of the foil on the container, and removal of the lid so as not to
compromise the integrity of the seal. If the seal has been compromised, this will be recorded
appropriately or a new sample taken if possible.
8.2.3

Organic Vapor Analyzer Selection

The selection of the appropriate organic vapor analyzer (OVA) shall be based on contaminants of
concern and/or ambient conditions at the respective site. The lamp selected for the OVA, where
applicable, will be based on the relative ionization potentials of the expected volatile
contaminants. The selected instrument will be recorded on the DQCR and in the field logbook. It
is anticipated that a PD detector will be used for most or all of the work at IAAAP.
8.2.4

Calibration

The instrument(s) selected for use in accordance with data quality objectives and site
requirements shall be calibrated according to the manufacturer’s recommendations and
specifications. These procedures will be attached to this SOP where applicable.
8.2.5

Documentation

All procedures, field conditions, and results will be recorded on the DQCR, sample collection
field sheet (SCFS), and in the field logbook. The record will include a description of the material
being screened as well as site conditions such as humidity and the equilibration time and
temperature.
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SOP NO. 10
10.1

Equipment and Personnel Decontamination

PURPOSE AND SCOPE

This document defines the Standard Operating Procedure (SOP) for decontamination at the Iowa
Army Ammunition Plant (IAAAP). These procedures described are sufficiently detailed to allow
field personnel to properly decontaminate equipment and personnel. Field procedures for
decontamination were developed in accordance with USACE Omaha District Chemistry Scope
of Services and USACE Omaha District Geology Scope of Services, and are detailed in this
SOP. This procedure is intended to be used together with Field Sampling and Analysis Plan
(FSAP) and the other SOPs. Applicable SOPs are listed below:
•

No. 1 Surface Soil Sampling

•

No. 2 Subsurface Drilling, Soil Sampling, and Logging

•

No. 3 Monitoring Well Installation and Development

•

No. 5 Surface and Seep Water Sampling

•

No. 6 Monitoring Well Groundwater Sampling

•

No. 9 Water Level Measurement

-

-

-

-

-

-

Site and/or Sample Cross-Contamination
The overall objective of multimedia sampling programs is to obtain samples that accurately
depict the chemical, physical, and/or biological conditions at the sampling site. Extraneous
contaminants can be brought onto the sampling location and/or introduced into the medium of
interest during the sampling program (e.g. using sampling equipment that is not properly or fully
decontaminated). Trace quantities of contaminants can consequently be captured in a sample and
lead to false positive analytical results and, ultimately, to an incorrect assessment of the
contaminant conditions associated with the site. Decontamination of sampling equipment (e.g.,
all non-disposable equipment that will come in direct contact with samples) and field support
equipment (e.g., drill rigs, vehicles) is, therefore, required prior to, between, and after uses at
IAAAP to ensure that sampling cross-contamination is prevented, and that on-site contaminants
are not carried off-site.

10.2

EQUIPMENT DECONTAMINATION PROCEDURES

10.2.1 Equipment List
The following is a list of equipment that may be needed to perform decontamination:
•
•
•

Brushes
Wash tubs
Buckets
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Scrapers, flat bladed
Hot water high-pressure sprayer
Sponges or paper towels
Alconox detergent (or equivalent)
Potable tap water
Laboratory-grade de-ionized water
Garden-type water sprayers
Appropriate Health and Safety equipment (i.e., tyvek, nitrile gloves, safety glasses, etc.)
Appropriate IDW containers
-

10.2.2 Decontamination
10.22.1

Personnel

Decontamination consists of removing contaminated clothing and washing the skin to remove
contaminants. How extensive the decontamination process must be depends primarily on the
types of contaminants and the nature of on-site activities planned. As the toxicity of the
contaminants and the magnitude of potential contamination of personnel is increased, the
decontamination process becomes increasingly more extensive and thorough.
A temporary personnel decontamination line will be set up around each exclusion zone. If
contamination is not encountered, a dry decontamination station may be established which
consists of discarding of disposable personal protective equipment (PPE).
If real-time monitoring instruments indicate that contamination has been encountered, (i.e.,
action levels are exceeded requiring an upgrade from initial PPE levels), a complete personnel
decontamination station will be established.
The temporary decontamination line should provide space to wash and rinse boots, gloves, and
all sampling or measuring equipment prior to placing the equipment into a vehicle. A container
should be available to dispose of used disposable items such as gloves, tape, or Tyvek (if used).
The decontamination procedure for field personnel will include:
1.
2.
3.
4.
5.
6.
7.

Glove and boot wash in an Alconox solution
Glove and boot rinse
Duct tape removal
Outer glove removal
Coverall removal
Respirator removal (if used)
Inner glove removal
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10.2.2.2 Responsible Authority
Decontamination operations at each hazardous waste site shall be supervised by the Site Safety
and Health Officer (SSHO). The SSHO is responsible for ensuring that all personnel follow
decontamination procedures and that all contaminated equipment is adequately decontaminated.
The SSHO is also responsible for maintaining the decontamination zone and managing the
wastes generated from the decontamination process.
Site activities should be conducted with the general goal of preventing the contamination of
people and equipment. Using remote sampling techniques, bagging monitoring instruments,
avoiding contact with obvious contamination, and employing dust suppression methods that
would reduce the probability of becoming contaminated and, therefore, reduce the need and
extent of decontamination. However, some type of decontamination will always be required on
site. A sample personnel decontamination set-up guideline and a sample decontamination
equipment and supplies list are included in Section 6, Health and Safety Plan (HSP).
OSHA requires that proper PPE must be worn when operating steam or pressure washing
equipment. A rainsuit, boots, hard hat, and a face shield are recommended to be worn. All
personnel must be kept out of the path of steam or water spray.
10.2.2.3 Sampling Equipment
The following steps will be used to decontaminate sampling equipment:
•

Personnel will dress in suitable safety equipment to reduce personal exposure as required by
the HSP.

•

Gross contamination on equipment will be scraped off at the sampling or construction site.

•

Equipment that cannot be damaged by water will be placed in a wash tub containing
Alconox or low-sudsing non-phosphate detergent along with potable water and scrubbed
with a bristle brush or similar utensil. Equipment will be rinsed with tap water in a second
wash tub followed by a deionized water rinse.

•

Equipment that may be damaged by water will be carefully wiped clean using a sponge and
detergent water and rinsed with deionized water. Care will be taken to prevent equipment
damage.

Following decontamination, equipment will be placed in a clean area or on clean plastic sheeting
to prevent contact with contaminated soil. If the equipment is not used immediately after
decontamination, the equipment will be covered or wrapped in plastic sheeting, foil, or heavyduty trash bags to minimize potential contact with contaminants.
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10.2.2.4 Drilling and Heavy Equipment
Drilling rigs and excavating equipment will be decontaminated at the decontamination station
located near the staging area. Mobile decontamination trailers may be used to decontaminate
heavy equipment at each site. The following steps will be used to decontaminate drilling and
heavy equipment:
•

Personnel will dress in suitable PPE to reduce personal exposure as required by the HSP.

•

Equipment showing gross contamination or having caked-on drill cuttings will be scraped
with a flat-bladed scraper at the sampling or construction site.

•

Equipment that cannot be damaged by water, such as drill rigs, augers, drill bits, and shovels,
will be washed with a hot water, high-pressure sprayer then rinsed with potable water. Care
will be taken to adequately clean the insides of the hollow-stem augers.

Following decontamination, drilling equipment will be placed on the clean drill rig and moved to a
clean area. If the equipment is not used immediately, it should be stored in a designated clean area.
10.2.2.5 Equipment Leaving the Site
Vehicles used for activities in non-contaminated areas will be cleaned on an as-needed basis
using soap and water on the outside and vacuuming the inside. On-site cleaning will be required
for very dirty vehicles leaving the area. Construction equipment such as trucks, drilling rigs,
trailers, etc., will be pressure washed before the equipment is removed from the site to limit
exposure of off-site personnel to potential contaminants.
10.2.2.6 Decontamination solutions
A decontamination solution should be capable of removing, or converting to a harmless
substance, the contaminant of concern without harming the object being decontaminated. The
preferred solution is a mixture of detergent and water, which is a relatively safe option compared
to chemical decontaminants. A solution recommended for decontaminating boot covers and
gloves consists of 1 to 1.5 tablespoons of Alconox per gallon of warm water. Skin surfaces
should be decontaminated by washing with hand soap and water. The decontamination solution
must be changed when it no longer foams or when it becomes extremely dirty. Rinse water must
be changed when it becomes discolored, begins to foam, or when the decontamination solution
cannot be removed.
10.2.2.7 Wastewater
Liquid wastewater from decontamination will be containerized as IDW, and stored for later
disposal as described in Section 7, IDW Transportation and Disposal Plan.
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10.2.3 Emergency Decontamination
Hazardous waste facilities should also have in place emergency decontamination procedures, in
order to prevent the loss of life or severe injury to site personnel. In the case of threat to life,
decontamination should be delayed until the victim is stabilized; however, decontamination
should always be performed first, when practical, if it can be done without interfering with
essential lifesaving techniques or first aid, or if a worker has been contaminated with an
extremely toxic or corrosive material that could cause severe injury or loss of life. During an
emergency, provisions must also be made for protecting medical personnel and disposing of
contaminated clothing or equipment.
10.2.4 Documentation
Sampling personnel will be responsible for documenting the decontamination of sampling and
drilling equipment. The documentation will be recorded with waterproof ink in the sampler’s
field logbook with consecutively numbered pages. The information entered in the field logbook
concerning decontamination should include the following:
•
•
•
•

Date and start and end times
Decontamination observations
Weather conditions
IDW handling
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Boring Abandonment

11.1 PURPOSE AND SCOPE
This document defines the Standard Operating Procedure (SOP) for abandoning borings at the
Iowa Army Ammunition Plant (IAAAP) and gives descriptions of equipment and field
procedures necessary to abandon borings. These procedures described are sufficiently detailed to
allow field personnel to properly abandon a boring. Field procedures for boring abandonment
were developed in accordance with USACE Omaha District Geology Scope of Services, and are
detailed in this SOP. Applicable SOPs are listed below:
Applicable SOPs are listed below:
•

SOP No. 1 - Surface Soil Sampling

•

SOP No. 2 - Subsurface Drilling, Soil Sampling, and Logging

11.2

BORING ABANDONMENT PROCEDURES

11.2.1

Equipment List

The following is an equipment list for boring abandonment:
•
•
•
•
•
•
•
•
•

Portland cement (type I or II) and powdered bentonite for grouting
Bentonite chips
Potable water
Drill rig or portable grout station
Logbook
Boring log sheets
Waterproof and permanent marking pens
Tremie pipe
Appropriate health and safety equipment

11.2.2

Abandonment Procedures

Following completion of the borings each boring must be abandoned and plugged to provide a
low-permeability zone that would retard movement of water through the boring backfill.
Where water was not encountered and the boring sidewalls are stable the boring may be
backfilled using hydrated bentonite chips. The dry bentonite chips are poured into the boring
from the ground surface filling the boring in 1-foot lifts. Hydration of the bentonite chips with 1
gallon of water is necessary for each lift of bentonite chips.
Where water was encountered in the boring and where the boring sidewalls are unstable the
boring must be backfilled with a fluid cement/bentonite grout pumped into the boring. The grout
will consist of a mixture that is blended to produce a thick, lump-free, cement/bentonite grout.
The grout will be prepared in an above-ground rigid container by mixing the bentonite powder
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with potable water. Mix the grout until free of any clumps of powdered material. Pump the grout
mixture into the base of the boring using drill rods or tremie pipe placed through the center of the
augers. Initially place the drill rods or tremie pipe 3 feet above the bottom of the boring. Pump
grout into the boring maintaining a positive head of grout within the central core of the augers at
all times. Pull the augers and the tremie pipe or drill rods incrementally until the boring is
grouted to the ground surface. After the grout has set for 24 hours check the boring for
settlement. Add grout as required to refill the boring.
11.2.3

Pavement Repair

Where borings penetrate surface pavements, walkways or sidewalks, it will be necessary to patch
the pavement surface following backfilling. Concrete pavements should be filled with 3,000 psi
concrete mix. Asphaltic concrete pavements should be filled with asphaltic concrete patch mix
and thoroughly compacted by ramming. The surface of any patch should be leveled upon
completion. In freezing weather the concrete mix must be protected with tarps or blankets to
keep from freezing for 48 hours after placement.
11.2.4

Documentation

Observations and data acquired in the field during boring abandonment will be recorded to
provide a permanent record. These observations will be recorded with waterproof black ink in a
bound weatherproof field logbook with consecutively numbered pages.
A boring log/diagram will be completed for each boring with observations and procedures
recorded in the field logbook. A description of the well abandonment procedures, including
drilling and the placement of well abandonment material, will be included in the field logbook. A
description of drilling equipment and quality control procedures will be documented. A note will
be placed on the boring log that the boring was abandoned and backfilled with hydrated
bentonite chips or grouted with a cement/bentonite mixture to the ground surface or the
pavement subgrade. The type of material used to patch the pavement surface will also be noted
on the boring log and the field logbook.
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12.1 PURPOSE AND SCOPE
This document defines the Standard Operating Procedure (SOP) for obtaining permits and
clearances at the Iowa Army Ammunition Plant (IAAAP). Permits and clearances are required for
plant security, and for underground utility clearance (drilling, hand augering, excavating, etc.).

12.2 GENERAL REQUIREMENTS
PIKA and its subcontractors will adhere to the IAAAP security regulations while working at the
facility. The Project Manager will inform each employee and subcontractor of the security
requirements and ensure that the regulations are strictly maintained. The Project Manager will
submit a list of the PIKA and subcontractor personnel anticipated to work on-site.
12.2.1

Citizenship

Personnel working in restricted security areas will be U.S. citizens. Proof of U.S. Citizenship
will be shown before entering any restricted security area. If required, PIKA will obtain and
submit fingerprints of PIKA and subcontractor personnel working on-site.
12.2.2

Identification Badges

All PIKA and subcontractor field personnel will obtain construction identification badges with
photographs from American Ordnance (AO) Security in coordination with the Plant Protection
Division. The identification badge will be displayed while working at the facility. The Project
Field Manager will ensure the badges are returned to the AO Security upon completion of the
work. They will be exchanged at that time if work is to continue.
PIKA personnel and subcontractors will display their identification badges to gain access to the
facility general area and those limited areas specifically authorized on the face of the badge. PIKA
understands that any employee possessing a badge is bound by the Security Regulations of the
Plant. The Plant Protection Division and/or AO Security may deny issuance or revoke any badge
from an individual not complying with these rules.
12.2.3

Law Check

The Project Manager will ensure that each employee and all subcontractor personnel on-site have
a law check performed and will request subcontractors to have law checks performed for its field
staff The Project Manager will send the form to the employee’s local law enforcement agency to
determine whether the employee has a police record. If any employee has a police record, it will
be forwarded to the Plant’s security officials for review. Upon review, the security officials may
deny issuance of a badge for that employee.
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Facility Access

Vehicle “Visitor” placards will not be issued. The construction badges will designate areas of
access for the individuals and their vehicles. Vehicles must be visibly identified by a company
name (i.e., PIKA). All vehicles will be subject to search when exiting through access gates of the
general plant areas.
PIKA personnel and subcontractors will access the facility area through Vehicle Gates Number 4
and 5. Material delivered via commercial trucks will enter the facility through Gate No. 3 during
the hours of 0700 to 1730 on Monday through Thursday. Special arrangements can be made to
accommodate off-time deliveries. The plant gates and their primary uses and operating times are
outlined in the following list:
•

Gate 1 is a specially designated construction gate used only in the event of facility labor
dispute. If a labor dispute occurs, all PIKA employees and subcontractor personnel must use
Gate No. I to access the facility (currently, this gate is not utilized).

•

Gate 2, the east gate, is currently not utilized.

•

Gate 3, the commercial gate, is open Monday through Thursday from 7:00 a.m. to 5:30 p.m.

•

Gate 4, the main gate, is open 24 hours daily.

•

Gate 5, the south gate, is open Monday through Thursday from 5:45 a.m. to 7:45 a.m. and
from 3:45 p.m. to 6:00 p.m.

12.2.5

Camera Pass

PIKA or subcontractor personnel will obtain a camera pass from AO Security prior to entering
IAAAP with a camera. Photographs taken within the installation will include only project sites
and operations. No photographs will be taken of production facilities.
12.2.6

Permits and Licenses

PIKA will comply with the IAAAP requirements of an IAAAP Safety Work Permit. An IAAAP
Safety Work Permit will be issued by the IAAAP (AO) Safety Manager after the site safety
initiation briefing. If hot work is anticipated, this permit can be modified to include it.
12.3

UTILITY CLEARANCES

Digging permits will be obtained for all subsurface drilling activities prior to initiating the work.
PIKA will notify the facility of on-site subsurface work one week in advance. Digging permits
will be obtained through the appropriate U.S. Army representative. When any intrusive work is
being performed in the vicinity of utility and/or communication cables/lines, Civil Engineering
and/or Communication monitoring personnel, as required, will be present. No work shall start if
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the required monitoring personnel are not present. No mechanical digging shall be performed
within 5 feet on each side of utilities and/or communication line(s) until they are physically
exposed by hand digging. If a utility and/or communication line is damaged, the designated
representative of the U.S. Army shall be notified immediately for further directions.
An underground utility search will be conducted for all off-site investigations, borings, and
monitoring well locations. The underground utility search will be coordinated with the
State/County.

12.4

OTHER PERMITS AND LICENSES

All field personnel, including subcontractors will be OSHA 40-hour trained. One member from
the field team will have the 8-hour site supervisor training. One member of each field sampling
team will have First Aid and CPR training. All drilling will be done by a State of Iowa Licensed
Driller. All surveying will be done by a State of Iowa Licensed Land Surveyor.
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SOP NO. 13

Direct-Push Sampling

13.1 PURPOSE AND SCOPE
The purpose of this document is to define the Standard Operating Procedure (SOP) for
direct-push soil sampling, groundwater sampling and injection well installation and injection at
the Iowa Army Ammunition Plant (IAAAP). These procedures give descriptions of equipment,
field procedures, and documentation procedures implemented for the collection of direct-push
soil and groundwater samples. The procedures described here are sufficiently detailed to allow
field personnel to properly collect soil and groundwater samples, as well as install injection wells
using direct-push technology. Field procedures were developed in accordance with IAC 567
Chapter 49 (IDNR 1998), USACE EM 1110 (USACE 1998) and USACE Omaha District
Geology Scope of Services, and are detailed in this SOP. Specific soil and groundwater sampling
location will be presented in future Field Sampling and Analysis Plan (FSAP) addenda.
These procedures are intended to be used together with FSAP and other appropriate SOPs.
Health and safety procedures and equipment for the investigation are detailed in the IAAAP
Health and Safety Plan (HSP). Applicable SOPs are listed below:
•
•
•
•
•
•

No. 2
No. 7
No. 8
No. 10
No. 11
No. 12

Subsurface Drilling, Soil Sampling, and Logging
Sample Identification, Handling, and Documentation
Headspace Analysis
Equipment and Personnel Decontamination
Boring Abandonment
Permits and Clearances

Reference Standards
Wherever IAC 567 Chapter 49 (IDNR 1998) is sited in this document, it will mean the IDNR
Iowa Administrative Code 567 Chapter 49, for nonpublic water wells. Wherever USACE EM
1110 (USACE 1998) is sited in this document, it will mean the United States Army Corps of
Engineers, Engineering Manual 1110-1-4000, for monitoring well design, and documentation at
hazardous, toxic, and radioactive waste sites. Wherever an ASTM designation is cited in this
document, it will mean the American Society for the Testing and Materials Standard
Specification of that designation appearing in the “1994 Annual Book of ASTM Standards”,
published by the American Society for Testing and Materials, 1916 Race Street, Philadelphia,
Pennsylvania. “EM 1110-2-1906” refers to the United states Department of the Army,
“Engineering Design, Laboratory Soil Testing,” 30 December 1970.
General Approach
A multi-phase injection and monitoring approach is planned to be utilized to address
groundwater concerns at the IAAAP. A treatability test and subsequent applications will be used
to gather the required data necessary to design and implement an in situ-based remedial action
for target compounds in groundwater at the IAAAP. It is recognized that the design, guidance,
and procedures used for future in situ bioremediation activities can change as new data and
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information are collected. As such, the procedures presented herein may be modified based on
the most recent data and information.
The planned phases of an in situ bioremediation effort, whether they are for a treatability study,
pilot test, or full scale application, are likely to be comprised of the following activities, unless
modified by additional information.
Phase 1
Step 1A – Install injection and/or monitoring network in the treatment and monitoring area. In
some locations, existing wells may be used for injection and/or monitoring purposes. In these
cases, injection and/or monitoring wells may not need to be installed.
Step 1B – Sample monitoring network in treatment area, including existing and/or newly
installed wells to establish baseline (pre-injection) aquifer conditions.
Step 1C – Inject selected amendment into target zone of aquifer into the selected injection
well(s) for the purpose of stimulating anaerobic biodegradation of target compounds.
Step 1D – Monitor REDOX potentials periodically (typically biweekly unless another frequency
is determined to be appropriate) in monitoring points and injection points to determine aquifer
REDOX values and effects of injectate.
Step 1E – Decision Point: If REDOX potentials are greater than -50 mV after 4 weeks of
monitoring (this value and duration may change as additional data is collected), inject the same
amendment as in Step 1C. Vary the injection scheme (number of injection points, distance from
monitoring well, injectate concentration) as needed based on REDOX monitoring results to
lower REDOX over as much of the treatability area as possible. Continue to monitor REDOX on
a biweekly basis for 4 weeks (depending on additional data).
If REDOX potentials are less than -50 mV, collect groundwater analytical samples and
monitored natural attenuation (MNA) parameters to monitor degradation of target compounds.
Phase 2
Phase 2A – Decision Point: If groundwater analytical results from Step 1E do not demonstrate a
25% or greater reduction in target compound concentrations as compared with pre-injection
results, evaluate whether reinjection of the same amendment augmented with a slower release
carbon source would be beneficial. Also consider reinjection of same fast release carbon source
as initially used (perhaps with closer injection spacing or higher injectate concentration),
particularly if redox is near -50 mV and target compound concentration reduction is near, but
less than 25%. If groundwater analytical data from Step 1E demonstrates greater than 25%
reduction in target compound concentrations, evaluate reinjection based on trends in REDOX. If
REDOX appears to have stabilized, reinject same carbon source as used in Step 1E to drive
aquifer to more reducing state. Vary number of injection points, distance from monitoring well,
and injectate concentration, as needed, based on REDOX monitoring results. If REDOX appears
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to be steadily declining, continue to monitor its progress and resample when REDOX is at its
lowest.
Phase 2B – Repeat Steps 1C, 1D, and 1E.

13.2 PROCEDURES FOR DIRECT-PUSH WELL INSTALLATION
Monitoring well installation will be accomplished by using a direct-push well installation
technology by the six main tasks listed below. These procedures will be accomplished according
to the general procedures outlined in the Geoprobe® Standard Operating Procedure Technical
Bulletin No. 992500. These tasks are:
•
•
•
•
•
•

Driving the probe rods to the required depth;
Deploying the screen and riser pipe;
Installing a sand/grout barrier;
Installing a bentonite seal above the screen (if required);
Grouting the well annulus (if required); and
Installing surface protection (if required).

After the proper depth has been reached, a 1-inch diameter, schedule 40 PVC screen and riser
pipe will be properly assembled, inserted into the borehole, and installed. Well construction
diagrams will be completed. After installation, measuring points on the direct-push wells will be
surveyed to a common datum.
Each direct-push well will be developed by purging. Development will be continued until the
water is clear or at least five well volumes are removed.

13.3

PROCEDURES FOR DIRECT-PUSH SAMPLING

Direct-push sampling will be used to collect continuous or discrete soil samples and discrete
groundwater samples. Direct push will also be used to install small diameter wells to be used for
injection and groundwater sampling. Direct-push technology involves the use of probing tools
that are advanced using a combination of static weight of the carrier vehicle and hydraulic
hammer percussion. Continuous soil samples will be collected with a Dual Tube Soil Sampler.
Discrete soil samples will be collected with a Macro-Core® Sampler (closed-piston system) or
equivalent.
Discrete groundwater samples will be collected with a Screen Point Sampler or equivalent.
Sample collection methods will be determined by site specific geological conditions. If other
sampling equipment and techniques are used, an SOP of the specific methods to be used will be
obtained from the subcontractor and inserted as attachments to this SOP.
13.3.1 Equipment List
The following equipment will be needed to complete direct-push soil and groundwater sampling:
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•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
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Direct-push rig with appropriate drilling and sampling tools (stainless-steel drive rods, piston
sampler, liners, stainless steel split soon, mini-bailer)
Photoionization detector (PID)
Stainless steel or Teflon® mini-bailer
Peristaltic pump and poly tubing
Weighted tape measure with 0.1-foot increments
Surveyor’s stakes and flags
Aluminum foil and headspace jars
Field books/field sheets
Stainless-steel knife, bowl and spoon
Sample bottles provided by the laboratory
Sample bottle labels
Label tape (clear)
Paper towels
Camera and film
Waterproof and permanent marking pens
Plastic sheeting
Trash bags
Appropriate health and safety equipment, as specified in the HASP
Appropriate decontamination supplies, as specified in SOP No. 10
Ice chest with ice

13.3.2 Decontamination
Before drilling or sampling begins, the drilling and sampling equipment will be decontaminated
according to the procedures contained in SOP No. 10. Drilling and sampling equipment will be
decontaminated between boring and sampling locations. Sampling equipment will also be
decontaminated between collection of samples from different depths at the same location.
13.3.3 Direct-Push Soil Sampling Procedures
The following procedures apply once the direct-push boring has been advanced to the
appropriate depth. The methods and equipment used to advance the rods will be determined
based on-site conditions.
13.3.3.1 Collecting Soil Analytical Samples
Analytical soil samples will be collected using continuous sampling methods or a piston-type
sampler. Volatile organic compound (VOC) soil samples will be collected once the sampler is
opened. Once VOC samples have been collected, the remaining soil will be composited. If
required, semi-volatile organic compound (SVOC) samples will be collected first from the
composited soil, with any remaining parameters collected after that. Other sample containers for
analytical parameters will be specified in future FSAP addenda.
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Once the soil sampler has been retrieved:
•

Don a clean pair of nitrile gloves.

•

Collect any required VOC sample. This should be done immediately upon opening the
sampler.

•

Scan the length of the sample with the PID and record the readings, measure the recovery,
and scrape off any soil smear zone from the recovered sample with a stainless-steel knife. If
the soil is not cohesive or if the smear zone cannot be easily removed, an attempt will be
made to remove soil from the portion of the sample that has not come in contact with the
sampler.

•

Composite the remaining soil by thoroughly mixing the soil from the split spoon sampler in a
clean stainless-steel bowl with a stainless-steel spoon. Once the soil has been composited, fill
the appropriate containers for SVOCs. The remaining bottles will then be filled with the
composited soil for any remaining parameters. The required analyses and appropriate
volume of containers of soil will be presented in the future FSAP addenda.

•

Complete the description of the recovered sample according to the Unified Soil
Classification System.

•

Label, store, transport, and document the samples (depending on the use of the sample)
according to SOP No. 7.

•

If no other samples will be collected, the boring will be abandoned using hydrated bentonite
pellets or a cement/bentonite mixture according to SOP No. 11.

13.3.3.2 Collecting Geotechnical Soil Samples
Soil samples for geotechnical analysis will be collected using a split spoon, dual wall, or piston
sampler equipped with brass or plastic liners. The liners will be labeled using the sample
numbering scheme used for sample identification listed in SOP No. 7.
•

Don a clean pair of nitrile gloves.

•

Remove the liner from the sampler.

•

Cut the liner into the desired lengths and seal the ends with endcaps. Secure the end caps
with electrical tape and label accordingly.

•

If no other samples will be collected, the boring will be abandoned using hydrated bentonite
pellets or a cement/bentonite mixture according to SOP No. 11.
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13.3.4 Direct-Push Groundwater Sampling Procedures
Once the borehole has been advanced to the desired sampling depth, the rods will be retracted to
separate the disposable drive point from the drive rods, which will allow groundwater to enter
the drive rods.
Once sufficient water has entered the rods:
•

Don a clean pair of nitrile gloves.

•

Lower the mini-bailer into the rods and fill the appropriate containers for VOC analysis.

•

Collect all remaining parameters using a peristaltic pump. Prior to sampling using the
peristaltic pump, at least one tubing volume should be purged.

•

Label, store, transport, and document the samples (depending on the use of the sample)
according to SOP No. 7.

•

If no other samples will be collected, the boring will be abandoned using hydrated bentonite
pellets or a cement/bentonite mixture according to SOP No. 11.

13.3.4.1 Groundwater Sample Filtration
Groundwater samples collected using direct-push sampling methods will be filtered at the
laboratory. Filtration will be done only for metals, using a filter with an approximate 20- to
30-micron pore size. The samples will be preserved immediately after filtration.
13.3.5 Small Diameter Injection Well Installation
Small diameter injection wells will be installed using the soil borings created by the direct-push
equipment. The wells will be installed in accordance with SOP No. 3, and will be 1-inch
diameter wells constructed of schedule 40 PVC. The screen will be a 0.01 inch slotted PVC or
continuous wire wrapped screen. The screen length will be determined in the field based on the
hydrogeologic and geologic conditions encountered during soil boring. These wells will be used
for adding amendments to the soil to encourage biodegradation of contaminants in the vicinity of
the wells. These wells will also be used for groundwater sampling as described in SOP No. 6.
13.3.6 Field Quality Assurance Quality Control Procedures and Samples
Field quality assurance/quality control (QA/QC) samples are designed to help identify potential
sources of external sample contamination and evaluate potential error introduced by sample
collection and handling. All QA/QC samples are labeled with QA/QC identification numbers and
sent to the laboratory with the other samples for analyses.
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13.3.6.1 Field Blanks
Field blanks are QC samples that check for potential external contamination of samples. No field
blanks will be collected for soil samples. For groundwater samples, however, trip blanks will
accompany all VOC samples. The sample collection coordinator or the project QA/QC
coordinator will designate trip blanks. The trip blanks will be assigned a QA/QC identification
number, stored in an iced cooler, and shipped to the laboratory with the other samples.
A trip blank serves as a check on sample contamination originating from the container or sample
transport. One trip blank will be sent with each cooler containing water samples for volatile
organic analyses.
13.3.6.2 Duplicate Samples
Duplicate samples are samples collected to assess precision of sampling and analysis. For the
direct-push soil and groundwater sampling, duplicate samples will be collected at the same time
as the initial samples. The initial sample bottles for a particular parameter or set of parameters
will be filled first, then the duplicate sample bottles for the same parameter(s), and so on until all
necessary sample bottles for both the initial sample and the duplicate sample have been filled.
The duplicate samples will be handled in the same manner as the primary samples. The duplicate
samples will be assigned a QA/QC identification number, stored in an iced cooler, and shipped
to the laboratory on the day they are collected. Duplicate samples will be collected for all
parameters. For soil samples, following collection of VOC samples, the remaining soil in the
sampler will be composited and containerized for nonvolatile analyses. Duplicate samples are
sent blind to the laboratory.
13.3.6.3 Matrix Spikes and Matrix Spike Duplicates
Matrix spikes (MS) and matrix spike duplicates (MSD) are used to assess the potential for matrix
effects. Samples will be designated for MS/MSD analysis on the chain-of-custody form and on
the bottles. It may be necessary to increase the sample volume for samples where this
designation is to be made.
13.3.7 Sample Identification and Handling
Samples will be identified, handled and recorded as described in this SOP and SOP No. 7. The
parameters for analysis and preservation will be presented in future FSAP addenda.
13.3.8 Documentation
Each field activity must be properly documented to facilitate a timely and accurate
reconstruction of events in the field (see SOP No. 7). Sample Collection Field Sheets will be
completed for all analytical samples submitted for chemical analysis (Figures 1 and 2).
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13.3.9 Field Logbook
The most important aspect of documentation is thorough, organized and accurate record keeping.
All information pertinent to the investigation and not documented on the boring log will be
recorded in a bound logbook with consecutively numbered pages. All entries in logbooks will be
made in waterproof ink and corrections will consist of line-out deletions that are initialed and
dated. Entries in the logbook will include the following, as applicable:
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

Project name and number
Sampler’s name
Date and time of sample collection
Sample number, location, and depth
Sampling method
Observations at the sampling site
Unusual conditions
Information concerning drilling/direct-push decisions
Decontamination observations
Weather conditions
Names and addresses of field contacts
Names and responsibilities of field crew members
Names and titles of any site visitors
Location, description, and log of photographs (if taken)
References for all maps and photographs
Information concerning sampling changes, scheduling modifications, and change orders
Summary of daily tasks (including costs) and documentation on any cost or scope of work
changes required by field conditions
Signature and date by personnel responsible for observations

Field investigation situations vary widely. No general rules can include each type of information
that must be entered in a logbook for a particular site. A site-specific logging procedure will be
developed to include sufficient information so that the sampling activity can be reconstructed
without relying on the memory of field personnel. The logbooks will be kept in the field team
member’s possession or in a secure place during the investigation. Following the investigation,
the logbooks will become a part of the final project file.
13.3.10 Boring Logs
Boring logs will be completed for each boring by qualified personnel (geologist, geological
engineer, or geotechnical engineer). The boring log form is shown on Figure 3.
Boring logs will include the following information:
•
•

Boring location
Boring identification
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Drilling/direct-push agency
Drilling/direct-push equipment and method
Date started and completed
Completion depth
Logger
Depth groundwater was encountered during drilling/direct push
Depth to groundwater at the completion of drilling/direct push
Description of materials encountered by depth including soil or rock type, moisture content,
color and Unified Soil Classification
Samples collected for laboratory analysis by depth of sample below surface, sample type and
identification number, and sample interval
Sample recovery
Field screening results for soil headspace, breathing zone, and borehole with PID
Origin of the lithologies (fill, loess, glacial till, glacial outwash, alluvium or colluvium, etc.)
Other remarks or observations

13.4

PROCEDURES FOR INJECTION FOR DIRECT-PUSH POINTS

An injection pump designed for the placement of the selected amendments will be used to place
the amendments into the subsurface at the selected depths at the well locations. The pump will be
gravity-fed from an amendment reservoir. The pre-set pressure relief value will be set to deliver
no more than the top end of the pressure range identified in the Work Plan. The amendments will
be injected using a pressure activated injection probe (or equivalent) with the lateral injection
ports set at the specific depths identified in the Work Plan. After injection activities the pump,
injection probe, and tubing will be cleaned in accordance with the specified procedure provided
by the pump manufacturer to remove materials out of the pump, probe, and injection tubing.
Specific injection procedures are:
1) Prior to handling material to be injected, familiarize yourself with all safety and health risks
associated with the specific compound, including, but not limited to the safe dilution
percentages and the handling procedures. Wear appropriate Personal Protective Equipment
(PPE). If you are not familiar with the safety and health risks, do not handle any compound.
2) Using a Direct-Push Rig, advance injection tooling to the bottom of the desired injection
zone.
3) Once target depth has been reached, install injection cap, attach exterior rod grip handle, and
connect injection hose to the injection tooling.
4) Prepare the amendment in the delivery system to insure a steady and consistent injection
flow.
5) Activate injection pump and begin the injection process. Simultaneously retract the injection
tooling as needed. Adjust the retraction rate of the injection tooling to match the flow rate of
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the pump. This is to ensure even vertical distribution of the amendment into the desired
injection zone or zones.
6) Once the desired amount of injection amendment has been injected, shut down the pump, and
continue to retract the injection tooling.
7) Once the injection tooling has been removed from the borehole, backfill the boring with
appropriate backfilling material, and patch the surface to match existing surface material.
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INTRODUCTION

PIKA International, Inc. (PIKA) has prepared this Field Sampling Plan (FSP) for
conducting a remedial investigation (RI) at two construction debris sites, CC-IAAP-001
and CC-IAAP-002 (see Figure 1-1) located at the Iowa Army Ammunition Plant (IAAAP)
in Middletown, Iowa. The RI is being performed under the Army Contract Number
W52P1J-12-C-0025, Modification P00001.
This FSP has been developed to provide a description of the tasks necessary to
complete a sampling effort to be conducted in spring 2013. This sampling effort is being
performed as part of a RI at IAAAP and will be completed in accordance with the
procedures and methods specified in the Final Facility-Wide Work Plan (FWWP),
prepared by URS (2002), which was approved by United States Environmental
Protection Agency (USEPA) Region 7. This FSP is Appendix B to the RI Work Plan
(WP). The RI WP details the site setting and data quality objectives for the RI.
Information in the RI WP is not repeated in this FSP. This FSP is intended to be used as
a streamlined guide for the field investigation team.
The purpose of this FSP is to provide specific methodology for the sampling and
analysis at the two construction debris sites. The results of the activities performed
under this FSP will be used in support of the RI to characterize the nature of chemicals
of potential concern (COPC) at and near the site, to provide data for screening-level
human health and ecological risk assessments, and to provide data and information for
use in the analysis of remedial alternatives. The following sections provide a brief
summary of the sampling objectives as well as the munitions avoidance and brush
clearance activities which will be employed to provide safe access for sample collection.

1.1

Construction Debris Sites Information

Construction Debris Site #1 CC-IAAP-001
This site was discovered in October 2007 at the intersection of roads H and A during
work on a water line along Road H (see Figure 1-2). The site is bounded by an arching
railroad spur that crosses Road H at the south end of the site and Road I at the
northeast end of the site. The site slopes from north to south with steep embankments
along Road H and the railroad spur. An unnamed drainage way bisects the site and
flows from Road I, parallel to Road H, to the railroad spur at the south end of the site.
The drainage exits the site through a culvert under the railroad spur approximately 50
feet west of Road H. The discharge from the intermittent drainage ditch eventually
discharges into Brush Creek.
The site is moderately vegetated with small trees present in the western portion of the
site. Visual observations indicate that the site was used to discard construction and
demolition debris. Debris is visible in several eroded areas along the steep embankment
adjacent to Road H. Surface debris also exists along the drainage located at the base of
the embankment along Road H. Visible debris includes bricks, corrugated transite
roofing/siding asbestos containing material (ACM), car parts, wire, and metal banding.
Although a low probability exists, due to the production history of the IAAAP facility,
1
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potential contaminants at the site may include material or debris from medium caliber
ordnance. Additionally, the Atomic Energy Commission (AEC) operated a facility at
IAAAP from approximately 1947 to 1975 and although a low probability, the site may
contain low-level radiological wastes. There are no records indicating the quantities of
materials placed at the site or the dates of placement.
Construction Debris Site #2 CC-IAAP-002
The site was discovered by recreational users in March 2009 along a tributary to Brush
Creek in a forested area south of Line 2 (see Figure 1-3). The site was used to discard
construction and demolition materials including sheets of metal, bricks, corrugated
transite roofing/siding, wire, buckets, and wood. The debris appears to have been
placed along the banks of an intermittent, unnamed creek which discharges to Brush
Creek. The end of the debris lies approximately 100-200 feet from the confluence with
Brush Creek. Similar to CC-IAAP-001, it is possible that the site may contain ordnance
related items and/or low-level radiological wastes. There are no records indicating the
quantities of materials placed at the site or the dates of placement.
Surface water runoff follows the topography of the site and flows from the southwest to
the northeast where it joins Brush Creek in the vicinity of a utility right-of-way. There is
no vehicle access to the site. The area surrounding the site is heavily wooded with
medium to large trees and an understory of moderately thick brush.

1.2

Sampling Objectives

The main objective of the RI sample collection activities is to secure analytical data of
sufficient quantity and quality to adequately characterize the current conditions at both
construction debris sites. The data will be used to complete a Baseline Human Health
Risk Assessment (BHHRA) and a Screening Level Ecological Risk Assessment
(SLERA) level risk assessments to determine whether the construction debris has
caused soil or groundwater contamination that potentially poses an unacceptable risk to
identified current or potential future receptors from exposure to the sites.

1.3

Munitions and Explosives of Concern (MEC) Anomaly Avoidance

To safeguard personnel from potential MEC hazards during the RI field activities, PIKA
will implement MEC anomaly avoidance procedures in accordance with the
requirements of Engineering Pamphlet (EP) 75-1-2 Munitions and Explosives of Concern
(MEC) Support During Hazardous, Toxic, and Radioactive Waste (HTRW) and
Construction Activities.

1.4

Brush Clearance/Site Access

Manual and/or mechanical brush clearance will be performed, as required, at the two
construction debris sites to achieve access for vehicles and sampling personnel during
the RI. Access to site CC-IAAP-002 is somewhat restricted due to the mature stand of
trees and brush. Access to site CC-IAAP-001 is restricted due to brush yet depending
upon the time of year the RI is performed, may require limited brush clearance in order
to access the sampling locations. The brush clearing will include removal of small brush,
2
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ground cover and trees less than 9 inches in diameter. Large trees will remain in place.
During brush clearance, site personnel will use all safety and health personal protective
equipment (PPE) specified in the Site Safety and Health Plan (SSHP). Placement of
cleared brush will be coordinated with the Army Natural Resource manager for optimum
habitat benefit.
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SAMPLE LOCATIONS, TYPES, AND RATIONALE

This section describes the RI sampling program to evaluate the construction debris sites.
The FSP is designed to target locations that are potential sources of chemicals of
potential concern (COPCs) and locations and media potentially impacted by migration of
COPCs at the sites. The FSP incorporates both field screening and fixed laboratory
analyses. Field screening will provide real-time data to inform decisions about
subsequent sample locations and selection of samples for laboratory analysis, as well as
providing a large data set to delineate the areal distribution of the construction debris.
Sample analytical methods, including holding times and method detection limits, are
presented in the Section 4.0. Table 2-1 summarizes the type and quantity of samples to
be collected, the purpose and rationale for the samples, and the required laboratory
analysis. Additional detail of the planned sampling of soil, sediment, groundwater and
surface water is provided below.

2.1

Visual Inspection and Site Characterization

Based on observations made during the initial site visit in February 2012, both
construction debris sites have been subjected to erosion by drainage to the intermittent
creeks running through the sites. As such, debris is expected to be intermixed with some
alluvial materials, be covered by soil, and/or vegetated. A full visual surface inspection of
the sites will take place to determine the nature and areal extent of the construction
debris present and to obtain an approximation of the boundaries of the debris before
beginning the intrusive investigation. Six site characterization borings will be performed
at the perimeter of each site. The purpose of these borings is to visually delineate the
horizontal and vertical extent of any subsurface construction debris. Figures 1-2 and 1-3
indicate proposed locations for the intrusive site characterization borings at each site.
Based upon the surface visual inspection of each construction debris site, the locations
of these borings may be adjusted to provide appropriate site characterization. If the limit
of the subsurface debris has not been delineated after completion of the six initial
borings, additional step-out or step-in borings will be drilled to characterize the extent of
the debris. Physical characteristics of the construction debris will be recorded during the
visual inspection.

2.2

Surface and Subsurface Soil Sampling

Once the areal extent of the construction debris has been delineated as described in
Section 2.1, the soils beneath the construction debris will be characterized through the
collection and analysis of soil samples for laboratory analysis.
Soil sample analytical results will be used as follows:
•
•

Identification of the construction debris
Characterization of the nature and extent of COPCs at the construction
debris/soil interface
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Characterization of the nature and extent of COPCs in sub-surface soils beneath
the construction debris
Determine soil characteristics that may affect contaminant fate, transport, and
bioavailability
Provide data to support the BHHRA to assess potential exposure to COPCs
through direct contact, inhalation, and incidental ingestion
Provide data to support the SLERA to assess potential exposure of biota to
COPCs through direct contact and ingestion

Proposed soil sample locations are illustrated in Figures 1-2 and 1-3. Positions of these
sample locations are approximate. Final sample locations will be refined during field
sampling based on actual conditions encountered in the field. The general soil
characteristics (e.g., color, texture, etc.) from each boring will be described and recorded
in the field log book. The location of each boring/sample collection point will be recorded
using a Trimble Global Positioning System (GPS) with an accuracy of 8 inches.
Soil characterization samples will be collected using a direct push technology (DPT) drill
rig, (i.e., Geoprobe or equivalent) for analysis to determine if COPCs are present in soil
and to determine concentrations needed to complete the human health and ecological
screening level risk assessments. Specific sampling methodologies are provided in
Section 3 of this FSP. At each construction debris site soil characterization samples will
be collected from 0 to 0.5 feet below the construction debris/soil interface and from 2
feet below starting depth. Additional samples will be collected at the 6 foot interval and
below the waste layer (at a maximum depth of 10 feet below the starting interval).
Soils will be field screened for radiological constituents using a multi-spectrum detector.
If there are no positive responses during screening, the samples will not be submitted for
radiological analysis. If the total chromium concentration is greater than 5.6 mg/kg, then
the soil sample will be analyzed for hexavalent chromium by Method 7196A.
Except as noted above, all soil samples will be analyzed for explosives by Method
8330B, target analyte list (TAL) metals plus mercury by Methods 6020 and 7470A,
hexavalent chromium by Method 7196A, volatile organic compounds (VOC) by Method
8260B, semi-volatile organic compounds (SVOC) by Method 8270C, PAHs by EPA
Method 8270C, pesticides by Method 8081, herbicides by Method 8151, polychlorinated
biphenyls (PCB) by Method 8082, gamma spectroscopy by EPA Method 901.1, pH by
Method 9045D, and asbestos by ASTM Method D7521.

2.2.1

Site Screening for Munitions Debris and Radiological Constituents

In order to ensure the safety of site personnel, the soil boring locations will be screened
for both the presence of munitions debris and radiological constituents. The screening
will be conducted in accordance with the procedures and requirements presented in EP
75-1-2 noted in Section 1.3 of this FSP.
Prior to penetration by the DPT rig the surface will be surveyed for VOC using a real
time VOC detector (i.e., photoionization detector), munitions debris utilizing a
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magnetometer and radiological contamination using a multi-spectrum detector (i.e.
Alpha/beta/gamma). Upon removal, each 1 foot sample core will be surveyed with the
same instruments along their entire length. The technician will observe the readings and
note any points that appear to exceed background levels. Those points, if any, will be
marked on the core sleeve. A 500 gram core sample will be collected for analysis of
radiological parameters from only those points exceeding background levels.
Additionally, the boreholes will be tested in situ. A 2” diameter gamma radiation probe
will be slowly lowered into the bore hole. The technician will observe the readings and
note any that appear to exceed background levels. Once the gamma radiation probe
has been removed, a down-hole magnetometer will be slowly lowered into the bore hole
to detect the potential munitions debris items. Once again, the technician will observe
the readings and note any that appear to exceed background levels.
Soil samples for analysis of radiological parameters will be placed and sealed in a plastic
bag. The bag will be labeled with time and date of collection, location information, and
the technician’s initials. Samples will be analyzed for a suite of gamma-emitting
radionuclides (gamma spectroscopy analysis by USEPA Method 901.1. This analytical
suite will include radionuclides related to depleted uranium, as well as cesium-137 and
americium-241.

2.3

Groundwater Samples

Using DPT rig, three groundwater samples will be collected from each site. The sample
locations for CC-IAAP-001 and CC-IAAP-002 are shown on Figures 1-2 and 1-3,
respectively. It is expected that groundwater will be encountered at a maximum depth of
15 feet below ground surface (bgs).
Groundwater samples will be field screened for radiological constituents using a multispectrum detector. If there are no positive responses during screening, the water sample
will not be submitted for analysis for those constituents. If the total chromium
concentration is greater than 0.031 micrograms per liter (µg/L), then the groundwater
sample will be analyzed for hexavalent chromium by Method 7196A.
With the exceptions noted above, the groundwater samples will be analyzed for
explosives by Method 8330B, TAL metals plus mercury by Methods 6020 and 7470A,
hexavalent chromium by Method 7196A, VOCs by Method 8260B, SVOCs by Method
8270C, pesticides by Method 8081, herbicides by Method 8151, polyaromatic
hydrocarbons (PAH) by Method 8270C (SIM), PCB by Method 8082, gamma
spectroscopy by EPA Method 901.1, asbestos by EPA Method 100.2, ICP Metals by
Method 6010C, anions by Method 300.0, total and dissolved organic carbon by Method
415.1, alkalinity by Method 310.1 and sulfide by Method 376.1.
Groundwater analytical results will be used for:
•
•

Characterization of the nature of COPCs in groundwater
Assessment of groundwater-surface water interactions, including the potential for
COPCs in surface water to enter groundwater
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Data to support the screening-level human health risk assessment to assess
potential exposure to COPCs through ingestion of drinking water

The groundwater sample will be collected using a low-flow sampling technique, if
feasible. If it is not possible to sample using the low-flow technique, alternative
technique(s) will be employed. Specific sampling methodologies are described in the
standard operating procedures (SOP). Table 2-1 summarizes the planned groundwater
samples, rationale and analyses by site to be collected for selected laboratory analyses.

2.4

Surface Water and Sediment Sampling

To determine if the construction debris has impacted the intermittent streams present at
each site surface water and stream sediment samples will be collected at locations
which are upgradient, downgradient, and in the central area of each site. If, due to the
time of year that sampling is performed, no surface water is present, then only sediment
samples will still be collected at the designated locations.
Sediment and surface water samples will be surveyed for VOC using a real time VOC
detector (i.e., photoionization detector), munitions debris utilizing a magnetometer and
radiological contamination using a multi-spectrum detector (i.e. Alpha/beta/gamma). If
there are no positive responses during radiological screening, the samples will not be
submitted for radiological analysis. If the total chromium concentration is greater than
0.031 µg/L, then the surface water sample will be analyzed for hexavalent chromium by
Method 7196A. If the total chromium concentration is greater than 5.6 mg/kg, then the
soil sample will be analyzed for hexavalent chromium by Method 7196A.
With the exceptions noted above, the surface water and sediment samples will be
analyzed for explosives by Method 8330B, TAL metals plus mercury by Methods 6020
and 7470A, hexavalent chromium by Method 7196A, VOCs by Method 8260B, SVOCs
by Method 8270C, PAH by Method 8270C(SIM), pesticides by Method 8081, herbicides
by Method 8151, PCB by Method 8082, gamma spectroscopy by EPA Method 901.1 and
Asbestos by EPA Method 100.2/ASTM Method D7521. Surface water analyses will
include ICP Metals by Method 6010C, anions by Method 300.0, total and dissolved
organic carbon by Method 415.1, alkalinity by Method 310.1 and sulfide by Method
376.1. Sediment samples will include pH by Method 9045D ad total organic carbon by
Method 415.1

2.5

Asbestos Sampling

In order to evaluate the visible asbestos debris and determine the asbestos content
(percentage), bulk asbestos samples will be collected from each of the sites. All bulk
asbestos sampling operations will be conducted by an accredited asbestos building
inspector and analyzed by ASTM Method D7521 polarized light microscopy (PLM).
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SAMPLING AND FIELD ACTIVITIES

Section 2.0 of this FSP describes the sample types, collection method and analyses
which will be performed for each media. This section addends the FSAP, Section 3 of
the FWWP wherein all sections of the FWWP FSAP are incorporated by reference. In
addition, summaries of the procedures and equipment to be used during the collection of
samples and observations during the RI at the construction debris sites are provided as
well. All applicable SOPs are included in Appendix A of the RI WP and will be on site
during the RI field work. The requisite field forms which will be completed to document
the completion of the field activities are included in Appendix A to this FSP. All sample
locations are provided on Figures 1-2 and 1-3 for construction debris sites CC-IAAP-001
and CC-IAAP-002, respectively. A sample matrix is included in Table 3-1.

3.1

Surface and Subsurface Soil Characterization

Given the presence of the construction debris, the characterization of the soils at each of
the sites involves the evaluation of both the accumulated debris and the soils which lie
both beneath and adjacent to the debris piles. The following subsections describe the
surface and subsurface characterization activities that will be conducted.

3.1.1

Surface Visual Inspection

The areal extent of the construction debris will be delineated using visual observation as
noted in Section 2.1. Over time the construction debris at each of these sites may have
been redistributed, covered by soil, and/or vegetated. The debris sites will be canvassed
to identify the range of materials types and quantities, if exposed, the lateral extent of the
sites, the degree of soil and vegetative cover and any evidence of migration of debris
into the adjacent intermittent streams. Observations will be recorded in the field logbook.

3.1.2

Surface and Subsurface Soil Sampling for Laboratory Analysis

Based upon the initial site visit in February 2012, the two construction debris sites have
distinctly different surface characteristics. CC-IAAP-001 lies adjacent to the road
intersection of Roads A and H, and is predominantly covered with soil and is vegetated,
whereas CC-IAAP-002 lies in a wooded area and appears to be the result of surface
placement with little to no soil cover. The objective of the soil sampling is to characterize
the potential impacts of the debris pile on the soils which lie directly beneath the debris.
As such, the surface soil samples will be collected for laboratory analysis from 0 to 0.5
feet below the debris/soil interface. Assuming that the thickness of the cover soils and
debris will vary substantially across the debris pile(s), the DPT will be used to both help
characterize the debris as it is penetrated and to collect the planned soil samples. DPT
sampling collection will be completed in accordance with Section 3 of the FWWP, and
SOP No. 13. In a few instances, the debris thickness may be limited enough to permit
moving the debris away from the sampling location and collecting a surface grab sample
in accordance with SOP No. 1.
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The deeper subsurface soil samples collected from the 2 foot, 6 foot and up to 10 foot
intervals will be collected using the DPT as referenced above. A description of the
lithology and of the soil type using the USCS will be documented for all soil intervals.
Additionally, headspace readings will be recorded for each interval in accordance with
FWWP SOP No. 8. All DPT soil borings will be abandoned in accordance with FWWP
SOP No. 11.
Field quality control samples, sample identification, sample handling, equipment
decontamination, performed during soil sampling is described in Section 4.0 of this FSP.

3.2

Groundwater Sampling

The groundwater sample collected from each site will be obtained using the DPT method
as described in FWWP SOP No. 13. FWWP SOP No. 13 indicates VOC samples
should be collected with a mini-bailer, an exception to this SOP will be made to use
peristaltic pump for sample collection for VOC analysis as well as all other parameters.
The sample aliquot for metals analysis will be filtered at the laboratory (using a 20-30
micron filter) prior to sample preservation.
Field quality control samples, sample identification, sample handling, equipment
decontamination, performed during groundwater sampling is described in Section 4.0 of
this FSP. Following sample collection at each location, field parameters for pH,
temperature, specific conductance, and turbidity will be measured using a water quality
meter and recorded on the field forms.

3.3

Surface Water and Sediment Sampling

As discussed in Section 2.0, three surface water/sediment sampling locations will be
identified at each site along the intermittent stream channel; one upgradient, one
downgradient, and one in the central area of each site. Surface water samples, if
present, will be collected in accordance with FWWP SOP No. 5. The sample aliquot for
metals analysis will consist of one filtered sample and one unfiltered sample. The
filtered metals samples will be filtered at the laboratory (using a 20-30 micron filter) prior
to sample preservation. Sediment samples will be collected in accordance with the
FWWP SOP No. 1 after surface water sample collection. Sampling will proceed from the
downgradient location moving in an upstream direction to avoid disturbing sediments
that could impact turbidity and contaminant concentrations in downstream locations.
Field quality control samples, sample identification, sample handling, equipment
decontamination, performed during soil sampling is described in Section 4.0 of this FSP.
Following sample collection at each location, field parameters for pH, temperature,
specific conductance, and turbidity will be measured using a water quality meter and
recorded on the field forms.

3.4

Field Quality Control Sampling Procedures

Field quality control (QC) samples are designed to help identify potential sources of
external sample contamination and to evaluate potential error introduced by sample
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collection and handling. The field quality control samples required for each sample
matrix are identified in Table 3-1 and in their respective SOPs.
Soil and sediment samples (FWWP SOP No. 1) require the collection of duplicate
samples at the rate of 1 per 10 field samples (a collection rate of 10%). A minimum of
one duplicate sample must be collected during a sampling event. One sample location
will be designated a matrix spike/matrix spike duplicate (MS/MSD) for which sample the
additional sample volume will be collected. One MS/MSD is required for every 20
samples (a collection rate of 5 %). In accordance with the FWWP SOP, Trip blanks and
Equipment Blanks are not collected for soil/sediment samples.
Surface water samples (FWWP SOP No. 5) and groundwater samples collected from
the DPT sampling effort require the collection of a Trip Blank (to accompany each cooler
that contains aqueous samples for analysis of VOCs). In addition, a duplicate sample
will be collected at the rate of 1 per 10 field samples (a collection rate of 10%). A
minimum of one duplicate sample must be collected during a sampling event. One
sample location will be designated a MS/MSD for which sample the additional sample
volume will be collected. One MS/MSD is required for every 20 samples (a collection
rate of 5 %). In accordance with the FWWP SOP, equipment blanks are not collected for
surface or groundwater samples.
Samples collected for bulk Asbestos determination will be submitted for analysis with
duplicate samples collected at the rate of 1 per 10 field samples (a collection rate of
10%). No other QC samples are required for this matrix. A temperature blank, provided
by the primary laboratory, will be included in each of the coolers.
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4.0

FIELD OPERATIONS DOCUMENTATION

4.1

Daily Quality Control Reports

A Daily Quality Control Report (DQCR) will be completed by the team leader or site
supervisor for each day of field activities. The report includes such information as the
weather conditions, summary of work tasks performed, personnel onsite, hours worked,
visitors onsite, samples collected, equipment onsite and any field changes, problems or
corrective actions. The Field Team Leader will be notified of any deviations to the FSP
procedures prior to implementation. An example DQCR is provided in Appendix A to
this FSP. The field team will submit the DQCR to the PM for review. The PM will be
immediately notified of any problems occurring during field activities.

4.2

DATA FORMS AND LOGBOOKS

Field data forms are used to document the sample collection data and observations. All
spaces must be filled in with either the data requested or lined out and initialed signifying
that the information is not applicable to that sample point. Logbooks will be used as
necessary to document the date, task, start and finish times, and any issues, deviations
and resolutions that occur during sampling or site management. The information
documented in the logbook and field data forms will be used to complete the DQCR. The
following list of field forms applicable to this project can be found in Appendix A of this
FSP.
•
•
•
•
•
•

Daily Quality Control Report (FWWP SOP No. 7)
Field Sampling Report (FWWP SOP No. 1, 5, & 13)
HTRW Drilling Log (FWWP SOP No. 13, also found in SOP No. 2)
Volatile Organic and Head Space Screening Form (FWWP SOP No. 8)
Field Equipment Calibration Form
Chain-of-Custody (C) (FWWP SOP No. 7)

All field data forms and logbooks will be made in indelible ink, dated, and signed. On
occasion, actual sampling locations may vary from the proposed sample locations due to
field conditions. It is important to accurately document the actual location of sampling
points so the maps can reflect these changes. All sample locations will be recorded
using GPS equipment. If GPS equipment is not present at the site, sample locations
should be measured using two clearly identified benchmarks and measuring tape.
Record the benchmarks and the distances in the field logbook.
If corrections are necessary on any form or in the logbook, they will be made by marking
a single line through the original entry (so that the original entry is still legible) and writing
the corrected entry alongside it. The erroneous information should not be obliterated.
Any error discovered on a document should be corrected by the person who made the
entry. Corrections must be initialed and dated. Corrected errors may require a footnote
explaining the correction.
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PHOTOGRAPHIC RECORDS

Sampling points will be photographically documented. A digital record of a sampling
event allows positive identification of the sampling point. In some cases, a photograph
of the actual sample collected may be required. Photographs taken to document
sampling points should include two or more reference points to facilitate relocating the
point at a later date. For each photograph taken, the following items should be noted on
the field data form or in the field logbook as appropriate:
•
•
•
•
•
•

Sequential number of the photograph;
Name of site and location on the site;
Date, time and location photograph was taken;
Description of photograph;
General direction faced and description of the subject taken; and
Reason photograph was taken.

FWWP SOP No. 7 (Sample Identification, Handling and Documentation) and FWWP
SOP No. 12 (Permits and Clearances) provide additional information with regard to
photographic documentation required for this project.

4.4

SAMPLE IDENTIFICATION, HANDLING AND DOCUMENTATION

Samples collected during site activities will have discrete sample identification numbers.
These numbers are necessary to identify and track each of the many samples collected
for analysis during the life of this project and other projects completed at IAAAP. In
addition, the sample identification numbers will be used in the database to identify and
retrieve the analytical results received from the laboratory. The procedures for sample
Identification, Labeling, Handling and Documentation are provided in FWWP SOP No. 7,
(Sample Identification, Handling and Documentation).

4.4.1

Sample Numbering System

Each sample collected during the sampling event will be assigned a unique
alphanumeric code. Sample codes will be recorded in field logbooks, on sample
containers, and on Chain of Custody (COC) forms. The field team leader will be
responsible for maintaining the sample matrix, tracking all samples obtained to ensure
that all planned samples are collected during the field investigation, sample designation
codes are not used twice for different locations, and the correct analytical parameters
are identified on laboratory documentation.
Each sample is identified by a unique code that indicates the site number, sample
location number, sample method and matrix identifier, and sample depth. The sample
locations will be the boring or well number.
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The site number identifiers include:
CC-IAAP-01
CC-IAAP-02
Sample Location Type Identifiers include the following:
SS – Surface Soil
SB – Soil Boring
ST – Stream
WP – Waste Pile
DR – Investigation-derived waste (IDW) Drum
These Location Type Identifiers will be followed by a two digit sequential number
indicating the unique location: 01, 02, 03, etc.
Sample matrix identifiers include the following:
•
•
•
•
•
•
•

SS – Surface – Soil matrix
SB – Subsurface – Soil matrix
SD – Sediment – Soil matrix
GW – Groundwater Sample – Aqueous matrix
SW – Surface Water – Aqueous matrix
DB – Debris
WW – Waste Water

Sample Depth Identifiers indicate the maximum depth of the sampling interval. Examples
of which include the following:
00 = 0 - 0.5 feet from surface
02 = 2 feet from surface
06 = 6 feet from surface
10 = 10 feet from the surface
In addition, each sample identification number will be appended with a letter designation
identifying whether it is an environmental sample or QC sample associated with the
project. Duplicate samples must be identified separately from the primary environmental
sample. The following letter designations will be used:
A – Environmental Sample
B – Duplicate Sample
C – Trip Blank
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MS/MSD samples will be given the same sample ID as the analytical sample, but will
have "MS/MSD" written on the label and typically will require additional sample volume
to be collected.
An example of the sample identification code for the surface soil sample collected from
Construction Debris Site 01 at Soil Boring location 01, at from a depth of 2 feet
would be:
CC-IAAP-01-SB01-SS-02A
The sample identification code for the subsurface soil sample collected from the same
site, same soil boring location, from 6 feet would be:
CC-IAAP-01-SB01-SB-06A
A groundwater sample collected from the DPT from the same boring (SB01) at a depth
of 10 feet will be identified as follows:
CC-IAAP-01-SB01-GW-10A
If a complete set of QC samples are collected in conjunction with this groundwater
sample they would be labeled as follows:

4.4.2

Duplicate Sample:

CC-IAAP-01-SB01-GW-10B

Trip Blank:

CC-IAAP-01-SB01-GW-10C

MS/MSD:

CC-IAAP-01-SB01-GW-10A
containers)

MS/MSD

(on

all

sample

Sample Labels and Chain-of-Custody Forms

Sample labels will be completed and affixed to each sample container. The sample
identification number and sample date will cross reference between all sample
documentation from the field data forms, COC form and sample label. To reduce the
potential for errors and minimize handling of sample containers, labels will be filled out
prior to sample collection (with the exception of the date and time of sample). Each
sample label will be written in waterproof ink and attached firmly to the sample
containers. Sample labels will be completed by the field team and contain the following
information for each sample container:
•
•
•
•
•
•

Site name
Sample identification
Parameters to be analyzed and method
Date and time of collection
Type of preservative (if any)
Sampler’s name or initials.

The COC will be completed fully by the field technician designated by the site manager
as responsible for sample custody and shipment. Information in the COC record will
contain the same level of detail found on the Sample Label and Field Data Form except
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that the on-site measurement data will not be recorded. The custody record will include,
among other things, the following information:
•

Name and company of organization of person collecting the samples

•

Sample identification number

•

Date and Time of sample collection

•

Matrix of sample collected (soil/water)

•

Number and type of containers shipped

•

Analysis requested

•

Signature of the person relinquishing samples to the transporter, with the date
and time of transfer noted

If samples require any special handling such as short holding times or rapid laboratory
turnaround, the person completing the COC record will note these or similar
requirements in the remarks section of the custody record.
The relinquishing individual will record pertinent shipping data (e.g., air-bill number,
organization, time, and date) on the original custody record, which will be transported
with the samples to the laboratory and retained in the laboratory’s file. A duplicate of the
COC will be retained along with the air bill and will be maintained as the complete
custody record for each shipment. The field team leader will ensure that all records are
consistent and that they are made part of the permanent project file. A copy of the COC
forms should be placed inside a sealed bag or similar waterproof protection and taped to
the inside lid of each of the secured shipping containers with the samples.

4.4.3

Sample Containers and Preservation

Sample shipment to the analytical laboratories will require careful logistical planning to
ensure sample holding times are not exceeded and that samples arrive at the
laboratories in good condition. The field team leader will be responsible for keeping
records of sample collection dates and ensure samples are shipped frequently enough
to meet holding times. Samples submitted to the analytical laboratories will be placed in
commercial certified pre-cleaned sample containers and preserved as identified in Table
4-1.

4.4.4

Sample Packaging

Samples will be carefully packaged to avoid breakage, cross-contamination and to
maintain the required temperatures during shipping to the laboratory(s) performing the
analyses. The following sample package requirements will be followed:
•
•
•
•

Sample bottle lids must never be mixed. All sample lids must stay with the
original containers
All sample bottles will be placed in a plastic bubble wrap bags
Sample containers will be placed upright in the shipping container
The samples will be cooled by placing on ice
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Any remaining space in the sample shipping container should be filled with inert
packing material. Additional bubble wrap is preferred. Under no circumstances
should material such as sawdust, newspaper, or sand be used
The completed and signed COC form will be sealed in a plastic bag and placed
in the shipping container. Custody seals must be affixed to the outside of the
sample cooler.

Shipping Containers

The appropriate shipping container is determined by Department of Transportation
(DOT) regulations for the anticipated level of suspected contaminants. Commercially
available high-strength ice chests or coolers are suitable shipping containers for limited
quantity environmental samples such as those collected during this project.
Shipping containers will be custody-sealed prior to shipment. The custody seals will be
affixed so that access to the container can be gained only by breaking a seal. Custody
seals are preprinted, adhesive-backed seals with security slots designed to break if the
seals are disturbed. Seals will be signed and dated before use on the day of sample
shipping containers. Sample shipping containers (e.g., coolers) will be sealed at a
minimum along two opposite corners of the shipping container (more as necessary) to
ensure custody and security of the samples.
To protect the seals from accidental damage, clear strapping tape must be placed over
them. Secure the cooler lid with tape. Wrap the circumference of the cooler completely,
several times, with strapping or packing tape at a minimum of two locations. Do not
cover any shipping labels.
Field personnel will arrange transportation of samples to the laboratory. When custody is
relinquished to a shipper, field personnel will inform the laboratory sample custodian by
telephone of the expected arrival time of the sample shipment and advise him or her of
any time constraints on sample analysis. The sample coolers will be shipped by
overnight express air to the respective laboratory.
Asbestos samples will be shipped to:
AMA Lab
4475 Forbes Blvd.
Lanham, MD 20706

All other samples will be shipped to:
TestAmerica
13715 Rider Train North
Earth City, MO 63045
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On arrival, the laboratory sample custodian will check (and certify by completing the
package receipt log) that seals are intact and the sample containers as noted on the
COC have been received and logged in into the laboratory system.
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EQUIPMENT DECONTAMINATION PROCEDURES

The overall objective of multimedia sampling programs is to obtain samples that
accurately depict the chemical, physical, and/or biological conditions at the sampling
site. Extraneous contaminants can be brought onto the sampling location and/or
introduced into the medium of interest during the sampling program (e.g., using sampling
equipment that is not properly or fully decontaminated). Trace quantities of contaminants
can consequently be captured in a sample and lead to false positive analytical results
and, ultimately, to an incorrect assessment of the contaminant conditions associated
with the site. Decontamination of sampling equipment (e.g., all non-disposable
equipment that will come in direct contact with samples) and field support equipment
(e.g., drill rigs, vehicles) is, therefore, required prior to, between, and after uses at
IAAAP to ensure that sampling cross-contamination is prevented, and that on-site
contaminants are not carried off-site. FWWP SOP No. 10 (Equipment and Personnel
Decontamination).
Where appropriate, disposable or single-use sampling equipment will be used to
minimize the potential of cross contamination between samples or equipment and
reduce the quantity of decontamination fluids generated that will require disposal. As per
the FWWP SOP No. 10, all sampling equipment will be decontaminated in the following
manner:
1. Scrap off gross contamination, as necessary.
2. Wash with a non-phosphate detergent solution Liquinox™ or equivalent, scrubbing
with a brush.
3. Rinse with potable/tap water.
4. Rinse with distilled water.
5. Allow the equipment to air dry.
6. Wrap the sampling equipment in aluminum foil and place in a secure area.
Refer to the FWWP SOP No. 10 for full details on decontamination of drilling equipment
and personnel as appropriate.
Decontamination water (IDW) will be placed in DOT- approved 55-gallon drums and
staged in a location approved by American Ordnance and the Army. A composite
sample of the decontamination fluids will be sampled to determine the proper disposal
requirements. Disposal of IDW is discussed in Section 6.0.
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INVESTIGATION-DERIVED WASTE MANAGEMENT PLAN

IDW generated during this project will be containerized, labeled, profiled, transported,
and disposed of in accordance with local, state and federal regulations. IDW may
include excess soils from sampling, decontamination fluids, and used PPE).
The
following subsections present the potential sources of IDW and their disposition.

6.1

RESIDUAL SOIL

Residual soil accumulated from the sampling tasks at each site will be containerized in
DOT- approved 55 gallon open head drums. Once the field work has been completed,
one composite sample will be collected from the drummed soils at each site (a total of
two samples for the project). If multiple drums have been filled at one site, an equalsized aliquot will be collected from each soil drum (per site) and placed in a stainless
steel bowl. Any large rocks, twigs, leaves, and other debris will be removed from the
sample. The remaining sample will be thoroughly blended (homogenized) and
transferred into the appropriate laboratory-supplied sample containers. The samples will
be analyzed for parameters requested for characterization by the licensed disposal
facility. These parameters may include Toxicity Characteristic Leaching Procedure
(TCLP) metals by method 6010, TCLP VOCs by Method SW-846, TCLP SVOCs by
Method SW-846, PCBs by Method SW-8082, and asbestos by method ASTM D7521.
The samples will be packaged and shipped to the laboratory for analysis in the same
manner at the environmental samples discussed above. The IDW analytical results will
be used to determine the requirements for transport and disposal of the materials in
accordance with local, state and Federal regulations as determined by the receiving
disposal facility. PIKA will coordinate all waste shipment and handling.

6.2

DECONTAMINATION FLUIDS

Wash water generated during decontamination of sampling equipment will be
containerized in DOT- approved 55 gallon open liquid drums. Once the field work has
been completed, one composite sample will be collected from the drummed soils at each
site (a total of two samples for the project). If multiple drums have been filled at one site,
an equal-sized aliquot will be collected from each drum (per site) to achieve a
representative sample of the IDW wash water. The sample will be transferred into the
appropriate laboratory-supplied sample containers. The samples will be analyzed for
parameters requested for characterization by the licensed disposal facility. These
parameters may include TAL metals plus mercury by Methods 6020 and 7470A, VOCs
by Method 8260B, SVOCs by Method 8270C, PCB by Method 8082, and asbestos by
EPA Method 100.2.
The samples will be packaged and shipped to the laboratory for analysis in the same
manner as the environmental samples discussed above. The IDW analytical results will
be used to determine the requirements for transport and disposal of the materials in
accordance with local, state and Federal regulations as determined by the receiving
disposal facility. PIKA will coordinate all waste shipment and handling.
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PERSONAL PROTECTIVE EQUIPMENT AND DISPOSABLE
SAMPLING EQUIPMENT

Depending on the levels of personal protection used during the field assessment, some
disposable PPE and sampling equipment will be generated. These items will consist
primarily of disposable gloves and sampling scoops. The disposable materials will be
collected, inspected to confirm that they are free of gross contamination and disposed of
as ordinary industrial trash.
If any disposable PPE items are suspected of being extensively affected by chemicals of
concern from the sites, these materials will be collected and containerized in DOTapproved 55-gallon steel drums (separately from IDW soils and water). Based upon the
requirement of the disposal facility, the contents may be sampled for waste
characterization, and then will subsequently be transported off-site (as required) by a
licensed hauler to a licensed disposal facility.
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Figure 1-1 - Location of Construction Debris Sites CC-IAAP-001 and CC-IAAP-002
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Table 2-1 Sampling Media, Rationale and Analyses
CC-IAAP-001
Sample Type
Quantity
Purpose/Rationale
Shallow Soil
5 @ 0-0.5 feet below
Assess potential impact
ground surface (bgs)
to shallow soil from
5 @ 2 feet bgs
construction debris.
5 @ 6 feet bgs
5 @ up to 10 feet bgs

Surface Soil

2 @ 0-0.5 feet bgs

Assess potential impact
to shallow soil from
construction debris.

Groundwater

3

Assess potential impact
to groundwater from
construction debris.

Surface water (from
intermittent stream
bed)

3

To monitor potential
migration of contaminants
into surface water.

Analytes
Explosives, metals,
mercury, hexavalent
chromium, VOCs,
SVOCs, pesticides,
herbicides, PAHs,
PCBs, gamma emitting
radionuclides (if
detected during
screening), asbestos

Explosives, metals,
mercury, hexavalent
chromium, VOCs,
SVOCs, pesticides,
herbicides, PAHs,
PCBs, gamma emitting
radionuclides (if
detected during
screening),asbestos
Explosives, metals,

mercury, hexavalent
chromium, VOCs,
SVOCs, pesticides,
herbicides, PAHs,
PCBs, asbestos,
anions, total and
dissolved organic
carbon, alkalinity and
sulfide.
Explosives, metals,
mercury, hexavalent
chromium, VOCs,
SVOCs, pesticides,
herbicides, PCBs,

anions, total and
dissolved organic
carbon, alkalinity and
sulfide.
Sediment (from
intermittent stream
bed)

3

To monitor potential
migration of contaminants
into stream sediment.

Site Characterization
Soil Borings

6 (plus up to 2 step-outs
per boring location)

To determine horizontal
and vertical extent and
nature of debris.

Explosives, metals,
mercury, hexavalent
chromium, VOCs,
SVOCs, pesticides,
herbicides, PAHs,
PCBs, gamma emitting
radionuclides (if
detection are identified
during screening),
asbestos
Not Applicable
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Table 2-1 (continued) Sampling Media, Rationale and Analyses
CC-IAAP-002
Sample Type
Shallow Soil

Quantity
5 @ 0-0.5 feet below
ground surface (bgs)
5 @ 2 feet bgs
5 @ 6 feet bgs
5 @ up to 10 feet bgs

Purpose/Rationale
Assess potential impact
to shallow soil from
construction debris.

Surface Soil

2 @ 0-0.5 feet bgs

Assess potential impact
to shallow soil from
construction debris.

Groundwater

3

Assess potential impact
to groundwater from
construction debris.

Analytes
Explosives, metals,
mercury, hexavalent
chromium, VOCs,
SVOCs, pesticides,
herbicides, PAHs,
PCBs, gamma emitting
radionuclides (if
detected during field
screening), asbestos
Explosives, metals,
mercury, hexavalent
chromium, VOCs,
SVOCs, pesticides,
herbicides, PAHs,
PCBs, gamma emitting
radionuclides (if
detected during field
screening), asbestos
Explosives, metals,
mercury, hexavalent
chromium, VOCs,
SVOCs, pesticides,
herbicides, PAHs,
PCBs, anions, total

and dissolved organic
carbon, alkalinity and
sulfide.
Surface water (from
intermittent stream
bed)

3

To monitor potential
migration of contaminants
into surface water.

Explosives, metals,
mercury, hexavalent
chromium, VOCs,
SVOCs, PAHs,
pesticides, herbicides,
PCBs, anions, total

and dissolved organic
carbon, alkalinity and
sulfide.
Sediment (from
intermittent stream
bed)

3

To monitor potential
migration of contaminants
into stream sediment.

Site Characterization
Soil Borings

6 (plus up to 2 step-outs
per boring location)

To determine horizontal
and vertical extent and
nature of debris.

Explosives, metals,
mercury, hexavalent
chromium, VOCs,
SVOCs, pesticides,
herbicides, PAHs,
PCBs, gamma emitting
radionuclides (if
detected during field
screening), asbestos
Not Applicable
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Table 4-1 Sample Containers, Preservation and Holding Times
Matrix

Water

Analyte
Group/Method

Minimum
Sample
Size

Maximum
Holding
Time

Preservation

Sample
Containers

Explosives
SW 8330

1000
milliliter
(mL)

Cool, 4
degrees
Celsius (ºC)

Two 500mL
amber glass
bottles

Metals
SW6020/7471
Hexavalent
Chromium
SW7196A
VOCs
SW8260B

500mL

7 days
(extraction)
40 days
(analysis
180 days

50mL

24 hours

Cool, 4 ºC
HNO3 to pH < 2
Cool, 4 ºC

One 500mL
poly bottle
One 250mL
poly bottle

80mL

14 days

Cool, 4 ºC
HCL to pH < 2

SVOC
SW 8270C

1000mL

7 days
(extraction)
40 days
(analysis)
40 days

Cool, 4 ºC

Three 40mililiter glass
vials with
Teflon® - lined
septum (no
headspace)
Two 1-liter
amber glass
bottles

Cool, 4 ºC

PAH
(8270C SIM)

2L

PCB
SW8082

1000mL

Pesticides
SW8081

2000 mL

Herbicides
SW8151

2000 mL

Asbestos
(EPA 100.2)

1000 ml

7 days
(extraction)
40 days
(analysis
7 days
(extraction)
40 days
(analysis)
7 days
(extraction)
40 days
(analysis)
48 hours

Gamma Spec.
EPA 901.1
ICP Metals
6010C
Anions
300.0
TOC & DOC
415.1

1000 mL

Alkalinity
301.1
Sulfide
376.1

Cool, 4 ºC

Two 1-liter
amber glass
bottles
Two 1-liter
amber glass
bottles

Cool, 4 ºC

Two 1-liter
amber glass
bottles

Cool, 4 ºC

Two 1-liter
amber glass
bottles

Cool, 4 ºC

Plastic

180 days

HNO3 to pH < 2

1L poly bottle

500 mL

180 days

150 mL
120 mL

48 hours/28
days
28 days

Cool, 4 ºC
HNO3 to pH < 2
Cool, 4 ºC

One 500mL
poly bottle
One 250mL
poly bottle
Two 250mL
poly bottles

500 mL

14 days

500 mL

7 days

Cool, 4 ºC
H2SO4 to pH
<2
Cool, 4 ºC
Cool, 4 ºC
Zn. Acetate
and NaOH to
pH >12

One 250mL
poly bottle
One 500mL
poly bottle
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Table 4-1 Sample Containers, Preservation and Holding Times
Continued
Matrix
Analyte
Minimum Maximum
Preservation
Sample
Group/Method
Sample
Holding
Containers
Size
Time
Soil/Sediment Explosives
60 g
14 Days
Cool, 4 ºC
Wide Mouth
SW 8330
glass w/ PFTElined lid
TAL
10 g
6 months
Cool, 4 ºC
Wide Mouth
Metals/Mercury
glass w/ PFTESW 6020/7471
lined lid
Hexavalent
20 g
30 days
Cool, 4 ºC
Wide Mouth
Chromium
glass w/ PFTESW 7196A
lined lid
VOCs
15 g
14 Days
Cool, 4 ºC
Wide Mouth
SW 8260B
glass w/ PFTElined lid
SVOCs
60 g
14 Days
Cool, 4 ºC
Wide Mouth
SW 8270C
glass w/ PFTElined lid
PAHs
60 g
14 Days
Cool, 4 ºC
Wide Mouth
SW 8270C
glass w/ PFTElined lid
PCB
60 g
14 days
Cool, 4 ºC
Wide Mouth
SW 8082
glass w/ PFTElined lid
Asbestos
10 grams
Not
Not Required
Zip lock bag
ASTM D7521
applicable
Gamma
250 g
Not
Not required
Zip lock bag
Spectroscopy
applicable
EPA 901.1
Pesticides
60 g
14 days
Cool, 4 ºC
Wide Mouth
SW 8081
glass w/ PFTElined lid
Herbicides
60 g
14 days
Cool, 4 ºC
Wide Mouth
SW 8151
glass w/ PFTElined lid
TOC
9060

15 g

28 days

Cool, 4 ºC

pH
9045D

50 g

7 days

Cool, 4 ºC

TCLP Metals
6010

100 g

14 days

Cool, 4 ºC

Wide Mouth
glass w/ PFTElined lid
Wide Mouth
glass w/ PFTElined lid
Wide Mouth
glass w/ PFTElined lid
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Daily Quality Control Report (DCQR)
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HTRW Drilling Log
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EXECUTIVE SUMMARY
This Uniform Federal Policy for Quality Assurance Project Plans [UFP-QAPP]) has been
prepared for the Army Rock Island Contracting Center (CCRC-IS) under Contract Number
W52P1J-12-C-0025, Contract Amendment/ Modification Number P00001. PIKA International,
Inc. (PIKA) has been tasked by ACC-RI to perform a Remedial Investigation (RI) at CC-IAAP01: Construction Debris Site #1and CC IAAP-02: Construction Debris Site #2 at Iowa Army
Ammunition Plant (IAAAP), located in Middletown, Iowa. The focus of the RI is to determine and
document the nature and extent of contamination at the two construction debris sites, IAAAP
(CC-IAAP-01 and CC-IAAP-02, located within IAAAP.
The data collected during the RI will accomplish the following goals:
• Determine vertical and horizontal boundaries of construction debris and boundaries of
contamination;
• Characterize construction debris conditions;
• Characterize the soils and groundwater at the debris sites to determine the type of
pollutants or contaminants that may be present;
• Assess risk and safety concerns to human health and the environment;
The data collected during the RI will also be used to develop a conceptual site model (CSM) of
the two construction debris sites at IAAAP.
Site Description
The IAAAP occupies approximately 19,000 acres in the town of Middletown in Des Moines
County, Iowa, and is bordered by U.S. Highway 34 to the north, upland agricultural farms to the
east and west, and the Skunk River Valley to the south. Approximately one-third of the IAAAP
property is occupied by active or formerly active production or storage facilities. Sites include
surface impoundments, production lines, landfills, disposal area, burn area, demolition area, and
fire training area. The remaining land is either woodlands or property leased for agricultural
usage.
The IAAAP is a government-owned, contractor-operated facility under the command of the U.S.
Army Joint Munitions Command, Rock Island, Illinois. The current operating contractor is
American Ordnance (AO). A brief description of the two construction debris sites is provided in
the following paragraphs.
Construction Debris Site #1 CC-IAAP-001
This site was discovered in October 2007 at the intersection of roads H and A during work on a
water line along Road H (see Figure 3-2 in the WP). The site is bounded by an arching railroad
spur that crosses Road H at the south end of the site and Road I at the northeast end of the
site. The site slopes from north to south with steep embankments along Road H and the
railroad spur. An unnamed drainage way bisects the site and flows from the Road I, parallel to
Road H, to the railroad spur at the south end of the site. The drainage exits the site through a
culvert under the railroad spur approximately 50 feet west of Road H. The discharge from the
intermittent drainage ditch eventually discharges into Brush Creek.
The site is moderately vegetated with small trees present in the western portion of the site.
Visual observations indicate that the site was used to discard construction and demolition

i

Final UFP-QAAP
Remedial Investigation
Iowa Army Ammunition Plant, Middletown, IA

Revision No:
Revision Date:

debris. Debris is visible in several eroded areas along the steep embankment adjacent to Road
H. Surface debris also exists along the drainage located at the base of the embankment along
Road H. Visible debris includes bricks, corrugated transite roofing/siding asbestos containing
material (ACM), car parts, wire, and metal banding. Although a low probability exists, due to the
production history of the IAAAP facility, potential contaminants at the site may contain include
material or debris from medium caliber ordnance. Additionally, the Atomic Energy Commission
(AEC) operated a facility at IAAAP from approximately 1947 to 1975 and although a low
probability, the site may contain low-level radiological wastes. There are no records indicating
the quantities of materials dumped at the site or the dates of operation.
Construction Debris Site #2 CC-IAAP-02
The site was discovered by recreational users in March 2009 along a tributary to Brush Creek in
a forested area south of Line 2 (see Figure 3-3 in the WP). The site was used to discard
construction and demolition materials including sheets of metal, bricks, corrugated transite
roofing/siding, wire, buckets, and wood. The debris appears to have been dumped along the
banks of an intermittent, unnamed creek. The end of the debris lies approximately 100-200 feet
from the confluence of the unnamed creek with Brush Creek. Similar to CC-IAAP-01, it is
possible that the site may contain ordnance related items and/or low-level radiological wastes.
There are no records indicating the quantities of materials dumped at the site or the dates of
operation.
Surface water runoff follows the topography of the site and flows from the southwest to the
northeast where it joins Brush Creek in the vicinity of a utility right-of-way. There is no vehicle
access to the site. The area surrounding the site is heavily wooded with medium to large trees
and an understory of moderately thick brush.
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The following listed site location map and sample location maps are included in the Work Plan:
Figure 2-1
Figure 3-1:
Figure 3-2:
Figure 3-3:

Site Location Map
Construction Debris Site Location Map
CC-IAAP-01 Construction Debris Site
CC-IAAP-02 Construction Debris Site
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ACRONYMS AND ABBREVIATIONS
°C
ACM
AEC
AMA
AO
BERA
bgs
CA
CC
CFR
COC
COPC
COR
CSM
CCV
CVAA
DERP
DL
DoD
DoD ELPA
DoD QSM
DPM
DPT
DQA
DQCR
DQI
DQO
Eco-SSL
ERIS
Est.
FPM
FS
FSP
FTL
FUSRAP
FWWP
g
GC-FID
GC-FPD
GIS
GPS
Ha
HAL
Ho
HPLC
IAAAP
IDPH
IDNR
ICP

Degrees Celsius
Asbestos Containing Material
Atomic Energy Commission
AMA Analytical Services, Inc.
American Ordnance
Baseline Ecological Risk Assessment
Below Ground Surface
Corrective Action
Critical Concentrations
Code of the Federal Regulations
Chain of Custody
Chemicals of Potential Concern
Contracting Officer’s Representative
Conceptual Site Model
Continuing Calibration Verification
Cold Vapor Atomic Adsorption
Defense Environmental Restoration Program
Detection Limit
Department of Defense
DoD Environmental Laboratory Accreditation Program
DoD Quality System Manual for Environmental Laboratories
Deputy Project Manager
Direct Push Technology
Data Quality Assessment
Daily Quality Control Report
Data Quality Indicator
Data Quality Objective
Ecological Soil Screening Levels
Environmental Restoration Information System
Estimated
Field Project Manager
Feasibility Study
Field Sampling Plan
Field Team Leader
Formerly Utilized Sites Remedial Action Program
Facility-Wide Work Plan
Grams
Gas Chromatography with Flame Ionization Detector
Gas Chromatography with Flame Photometric Detector
Geographic Information System
Global Positioning System
Alternative Hypothesis
Health Advisory Level
Null Hypothesis
High Pressure Liquid Chromatography
Iowa Army Ammunition Plant
Iowa Department of Public Health
Iowa Department of Natural Resources
Inductively Coupled Plasma
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ICAL
ICV
IR
IRP
kg
lb.
LC-MS
LCS
LOD
LOAEL
LOQ
MCL
MDL
MEC
mg
mm
MMRP
MRP
MRS
MRSPP
MS
MSD
MWH
NA
NELAC
NFA
NIRIS
No.
OEHHA
OSHA
oz.
PARCCS
PCB
PgM
PID
PIKA
PLM
PM
POC
PQCP
PQL
PQO
PRG
PT
QA
QAM
QAO
QAPP
QC
QL
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Initial Calibration
Initial Calibration Verification
Installation Restoration
Installation Restoration Program
kilogram
Pound
Liquid Chromatography Mass Spectrometry
Laboratory Control Sample
Limit of Detection
Lowest Observed Adverse Effects Level
Limit of Quantitation
Maximum Contaminant Level
Method Detection Limit
Munitions and Explosives of Concern
milligram
Millimeter
Military Munitions Response Program
Munitions Response Program
Munitions Response Site
Munitions Response Site Prioritization Protocol
Matrix Spike
Matrix Spike Duplicate
MWH Americas, Inc.
Not Applicable
National Environmental Laboratory Accreditation Conference
No Further Action
Naval Installation Restoration Information Solution
Number
Office of Environmental Health Hazard Assessment
Occupational Safety and Health Administration
Ounce
Precision, Accuracy, Representativeness, Completeness, Comparability, and
Sensitivity
Polyvinyl Biphenyl
Program Manager
photoionization detector
PIKA International, Inc.
polarized light microscopy
Project Manager
Point of Contact
Project Quality Control Plan
Project Quantitation Limit
Project Quality Objective
Preliminary Remediation Goals
Proficiency Test
Quality Assurance
Quality Assurance Manager
Quality Assurance Officer
Quality Assurance Project Plan
Quality Control
Quantitation Limit
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QSM
Quality System Manual
R
Correlation Coefficient
RAB
Restoration Advisory Board
RDX
Royal Demolition Explosive
RG
Remediation Goal
RI
Remedial Investigation
ROD
Record of Decision
RPD
Relative Percent Difference
RPM
Restoration Program Manager
SAP
Sampling and Analysis Plan
SI
Site Investigation
SOP
Standard Operating Procedure
SVOC
Semi Volatile Organic Compound
TAL
Target Analyte List
TestAmerica TestAmerica Laboratories, Inc.
TNT
Trinitrotoluene
TSA
Technical Systems Audit
UFP
Uniform Federal Policy
URS
URS Corporation
USACE
United States Army Corps of Engineers
USAEC
United States Army Environmental Command
USEPA
United States Environmental Protection Agency
USFWS
United States Fish and Wildlife Services
VOA
Volatile Organic Analysis
VOC
Volatile Organic Compound
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QAPP Worksheet #2: QAPP Identifying Information
(UFP-QAPP Manual Section 2.2.4)

Site Name/Number: RI at CC-IAAP-001: Construction Debris Site #1and CC-IAAP-002:
Construction Debris Site #2 at the IAAAP.
Operable Unit (OU): To be determined
Contractor Name: PIKA International, Inc. (PIKA)
Contract Number: W52P1J-12-C-0025
Contract Title: Environmental Remediation Services
Work Assignment Number (optional): Contract Amendment/ Modification Number: P00001
1. This QAPP was prepared in accordance with the requirements of the Uniform Federal Policy
for Quality Assurance Plans (UFP-QAPP) (EPA, 2005) and United States Environmental
Protection Agency (USEPA) Guidance for Quality Assurance Project Plans, EPA QA/G-5
(EPA, 2002a).
2. Identify regulatory program: Comprehensive Environmental Response, Compensation, and
Liability Act (CERCLA), Military Munitions Response Program (MMRP), Defense
Environmental Restoration Program (DERP), and the Formerly Utilized Sites Remedial
Action Program (FUSRAP).
3. This QAPP is a project-specific QAPP.
4. List organizational partners (stakeholders) and identify the connection with lead
organization:
Organization Partners/Stakeholders

Connection

Date

Contractor
Regulator (Federal)
Regulator (State)
Radiological Oversight
Conservation of IAAAP
natural resources
Public and non-government
organizations

PIKA International, Inc.
(USEPA Region) VII
Iowa Department of Natural Resources (DNR)
Iowa Department of Public Health
United States Fish and Wildlife (FWS)
Restoration Advisory Board (RAB)

5. Lead organization: Army Joint Munitions Command, Rock Island, Illinois
6. If any required QAPP elements and required information are not applicable to the project or
are provided elsewhere, then note the omitted QAPP elements and provide an explanation
for their exclusion below: No QAPP elements have been excluded from the document.
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Revision No:
Revision Date:

Required Information

Crosswalk to Related Information

A. Project Management and Objectives
Documentation
1

Title and Approval Page

Included

2

QAPP Identifying Information

Included

3

Distribution List

Included

4

Project Personnel Sign-Off Sheet

Included

Project Organization
5

Project Organizational Chart

Included

6

Communication Pathways

Included

7

Personnel Responsibilities Table

Included

8

Special Personnel Training Requirements Table

Included

Project Planning/Problem Definition
9

Project Scoping Session Participants Sheet

Included

10

Conceptual Site Model

Included

11

Project Quality Objectives/Systematic Planning Process Statements

Included

12

Field Quality Control Samples

Included

13

Secondary Data Criteria and Limitations Table

Included

14

Summary of Project Tasks

Included

15

Reference Limits and Evaluation Tables

Included

16

Project Schedule/Timeline Table

See Table 6-1 of the Work Plan

B. Measurement/Data Acquisition
Sampling Tasks
17

Sampling Design and Rationale

Included

18

Location-Specific Sampling Methods/ Standard Operating Procedures
(SOP) Requirements Table

Included

19

Field Sampling Requirements Table

Included

20

Field QC Sample Summary Table

Included

21

Project Sampling SOP References Table

Included
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Revision No:
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Required Information

Crosswalk to Related Information

Field Equipment Calibration, Maintenance, Testing, and Inspection
Table

Included

23

Analytical SOP References Table

Included

24

Analytical Instrument Calibration Table

Included

25

Analytical Instrument and Equipment Maintenance, Testing, and
Inspection Table

Included

26

Sample Handling System

Included

27

Sample Custody Requirements

Included

22
Analytical Tasks

Sample Collection

Quality Control Samples
28

Laboratory QC Samples Table

Included

Data Management Tasks
29

Project Documents and Records Table

Included

30

Analytical Services Table

Included

C. Assessment Oversight
31

Planned Project Assessments Table

Included

32

Assessment Findings and Corrective Action Responses Table

Included

33

QA Management Reports Table

Included

Data Verification and Validation (Steps I and IIa/IIb) Process Table

Included

Usability Assessment

Included

D. Data Review
34-36
37
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QAPP Worksheet #3: Distribution List
(UFP-QAPP Manual Section 2.3.1)

QAPP Recipients

Title

Organization

Telephone Number
(optional)

Ms. Rodger Allison

IRP Project Manager and
MMRP Project Manager

Iowa Army Ammunition
Plant (IAAAP)

319- 753-7130

Mr. Sandeep Mehta

Restoration Program
Manager (RPM)

USEPA, Region VII

913-551-7763

Mr. Dan Cook

RPM

IDNR

515-281-4171

Mr. Mike Coffey

Environmental
USFWS
Contaminants Program
Team Leader
Chief of Radiological Health Iowa Department of
Public Health (IDPH)

309- 757-5800 ext. 206

Ms. Kathleen Anthony

Project Manager (PM)

PIKA

916- 920-9840

Mr. Scott Wardle

Quality Assurance Manager PIKA
(QAM)

713-299-2918

Ms. Chenise Lambert-Sykes

Project Manager Assistant

TestAmerica
Laboratories, Inc.
(TestAmerica)

314.298.8566 ext. 278

Ms. Dana Hudson

Director of Client Services

AMA Analytical Services, 301-459-2640
Inc. (AMA)

Database Project Manager

AMEC

Ms. Melanie Rasmusson

Mr. Andrew Nelson

515-281-7689

978-392-5354
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E-mail Address or Mailing Address
17571 Highway 79
Middletown, IA 52638
rodger.d.allison.civ@mail.mil
901 North 5th Street
Kansas city, KS 66101
Mehta.Sandeep@epamail.epa.gov
Wallace State Office Building
900 East Grand Avenue
Des Moines, Iowa 50319
dan.cook@dnr.iowa.gov
1511 47th Avenue
Moline, Illinois 61265
michael_coffey@fws.gov
Lucas State Office Building
321 East 12th St., Des Moines, Iowa 503190075
melanie.rasmusson@idph.iowa.gov
5025 Arnold Avenue, Suite 100
McClellan, California 95652
kanthony@pikainc.com
12723 Capricorn Drive, Suite 500,
Stafford, TX 77477
swardle@pikainc.com
13715 Rider Trail North
Earth City, MO 63045
Chenise.LambertSykes@testamericainc.com
4475 Forbes Boulevard
Lanham, MD 20706
dhudson@amalab.com
2 Robbins Road
Westford, MA 01886
andrew.nelson@amec.com
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QAPP Worksheet #4: Project Personnel Sign-Off Sheet
(UFP-QAPP Manual Section 2.3.2)

The Project Personnel Sign-off Sheet will be used to document that key personnel responsible for implementing QAPP activities (e.g.
sample collection, sample packaging/shipment, sample analysis, QA/QC, data review, etc.) have read the QAPP prior to performing
their duties; this may include subcontractors if their role requires them to understand and implement QAPP requirements with
minimal supervision. When all project personnel have indicated their review of the document either through signature of this form or
email receipts to the PM, the signed version of the document and copies of any associated emails will be saved to the project folder.
Name

Organization/Title/ Role

Telephone Number
(optional)

Ms. Rodger Allison

IAAAP, IRP and MMRP Project
Manager

319- 753-7130

Mr. Sandeep Mehta

USEPA, Restoration Program Manager
(RPM)

913-551-7763

Mr. Dan Cook

IDNR, RPM

Mr. Mike Coffey

USFW, Environmental Contaminants
Program Team Leader

309- 757-5800 ext. 206

Mr. Jim Bard

AEC

210-466-1882

Ms. Kathleen Anthony

PM

916- 920-9840

Mr. Scott Wardle

QAM

713-299-2918

Ms. Chenise Lambert-Sykes

Project Manager Assistant

314.298.8566 ext. 278

Ms. Dana Hudson

515-281-4171

Director of Client Services

301-459-2640
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E-mail Address or Mailing Address
17571 Highway 79
Middletown, IA 52638
rodger.d.allison.civ@mail.mil
901 North 5th Street
Kansas city, KS 66101
Mehta.Sandeep@epamail.epa.gov
Wallace State Office Building
900 East Grand Avenue
Des Moines, Iowa 50319
dan.cook@dnr.iowa.gov
1511 47th Avenue
Moline, Illinois 61265
michael_coffey@fws.gov
2450 Connell Road, Bld. 2264
Fort Sam Houston, TX 78234
James.r.bard.civ@mail.mil
5025 Arnold Avenue, Suite 100
McClellan, California 95652
kanthony@pikainc.com
12723 Capricorn Drive, Suite 500,
Stafford, TX 77477
swardle@pikainc.com
13715 Rider Trail North
Earth City, MO 63045
Chenise.LambertSykes@testamericainc.com
4475 Forbes Boulevard
Lanham, MD 20706
dhudson@amalab.com
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Name

Mr. Rodger Allison

Revision No:
Revision Date:

Organization/Title/Role
IAAAP IRP Project Manager,
MMRP Project Manager, Contracting
Officer’s Representative (COR)

Signature/email
receipt

QAPP Section
Reviewed

E-mail receipt

Worksheet #s 1-37

Ms. Kathleen Anthony

PIKA/Project Manager

E-mail receipt

Worksheet #s 1-37

Mr. Scott Wardle

PIKA QAM

E-mail receipt

Worksheet #s 1-37

Mr. Brian Stockwell

PIKA Senior Scientist

E-mail receipt

Worksheet #s 1-37

To Be Assigned

PIKA
Field Team Leader (FTL) and Data
Manager

E-mail receipt

Worksheet #s 1-37

To Be Assigned

PIKA Additional Field Team Members

E-mail receipt

Worksheet #s 4-8, 1012, 14-22, 26-27

Andrew Nelson

PIKA/AMEC Analytical Coordinator

E-mail receipt

Worksheet #s 19-28, 30

Chenise Lambert-Sykes

Test America PM

E-mail receipt

Worksheet #s 19, 23-25,
28,30

Dana Hudson

AMA PM

E-mail receipt

Worksheet #s 23-25

Mr. Andrew Nelson

PIKA/AMEC Data Validation PM

E-mail receipt

Worksheet #s 33-36

Tamara Sorell

PIKA/AMEC Risk Assessor

E-mail receipt

Worksheet #s 10, 15
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QAPP Worksheet #5: Project Organizational Chart
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QAPP Worksheet #6: Communication Pathways
(UFP-QAPP Manual Section 2.4.2)

Communication Drivers

Responsible Entity

Name

Phone
Number

Procedure
(Timing, Pathway To/From, etc.)

Regulatory Agency Interface

IAAAP

Rodger Allison, IRP/ MMRP PM

319-753-7130

The IRP/ MMRP PM will communicate with USEPA, IDNR, IDPH,
USFWS, RAB.

Field Progress Reports

PIKA

Kathleen Anthony, PM

916-920-9840

The PM will issue to the IRP/ MMRP PM.

Stop Work due to Safety Issues
Reports

PIKA

Kathleen Anthony , PM

916-920-9840

QAPP/WP Changes prior to
Field/ Laboratory Work

PIKA

Kathleen Anthony , PM

916-920-9840

Field Corrective Actions

PIKA

Kathleen Anthony , PM

916-920-9840

Sample Receipt Variances,
Reporting Lab Quality Variances,
and Analytical Corrective
Actions

Test America and AMA

Chenise Lambert-Sykes ,
TestAmerica PM
Dana Hudson, AMA PM

314-298-8566
301-459-2640

Reporting Data Validation Issues

AMEC

Data Validation Corrective
Actions

AMEC

Concur with recommended
amendment(s) to the QAPP

PIKA & IAAAP

Scott Wardle, QAM
Rodger Allison, IRP/ MMRP PM

713-299-2918
319-753-7130

Approval of amendment(s) to the
QAPP

IAAAP

Rodger Allison, IRP/ MMRP PM

319-753-7130

Andrew Nelson, AMEC PM

Andrew Nelson, AMEC PM

8

978-392-5354

978-392-5354

The PM will communicate with the IRP/ MMRP PM within 24 hours of
the stop work/corrective action. The PM will communicate to the
project organization with a confirming email. Note any project team
member can stop work for a safety issue.
The PM will report the change to the IRP/ MMRP PM by telephone
and follow-up by e-mail or memorandum will occur.
The PM will communicate the modification to the field team and it will
be implemented in the field. Any serious issues will be reported to the
IRP/ MMRP PM by telephone and follow-up by e-mail or
memorandum will occur.
Laboratory PM will report to the PM and Senior Chemist.
Laboratory validation issues will be reported by the Data Validation
PM to the PIKA PM. The PIKA PM will contact the Laboratory PM, if
needed, to correct the issue(s).
Laboratory validation issues will be reported by the Data Validation
PM to the PIKA PM. The PIKA PM will contact the Laboratory PM, if
needed, to correct the issue(s).
Concurrence from the QAM and IRP/ MMRP PM will be required for
amendments to the QAPP prior to submittal to the Army Quality
Assurance Officer (QAO) and will be documented.
Modification to the QAPP will require the review and approval of the
QAO and will be documented.
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QAPP Worksheet #7: Personnel Responsibilities Table
(UFP-QAPP Manual Section 2.4.3)
Title/Role

Organizational Affiliation

Responsibilities

Scott Wardle, QAM

PIKA

•
•
•
•

Michael Crowl, Corporate
Environmental, Safety, and Health
Manager

PIKA

• Corporate Health and Safety Review/ Approve Accident Prevention Plan (APP)

Rodger Allison, IRP/ MMRP PM

IAAAP

Rodger Allison, IRP/ MMRP PM , Army
QAO

IAAAP

Responsible for providing guidance for preparation of the QAPP
Verifies that data collection methods specified in the QAPP comply with Army and PIKA requirements
Responsible for interfacing with the Army QAO
Has authority to suspend project activities if Army or PIKA quality requirements are not met

• Responsible for overall project execution and for coordination with regulatory agencies and Army
management
• Actively participates in Data Quality Objective (DQO) process
• Provides management and technical oversight during data collection
• Army’s QA representative to provide oversight of PIKA’s QA program
• Reviews and approves QAPP and any significant modifications
• Has authority to suspend project activities if Army quality requirements are not met

Sandeep Mehta, RPM

EPA

• Provides regulatory input during DQO process and oversees overall compliance.

Mr. Dan Cook , Primary POC

IDNR

• Provides regulatory input during DQO process and oversees overall compliance.

Melanie Rasmusson , Primary POC

IDPH

• Provides regulatory input during DQO process and oversees overall compliance.

Bobby Templin, Program Manager

PIKA

Kathleen Anthony, Project Manager

PIKA

Brian Stockwell, Soil Scientist

PIKA

•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

Overall program leadership/direction and technical quality
Interface with Army management and contracting personnel
Advise PM, Allocate resources
Document review
Conflict resolution/stop work/ Stop unsafe work
Develop task work plans, budgets and schedules
Cost, schedule, and quality accountability
Subcontractor coordination
Progress reporting to program manager
Support program manager
Project communications
Project team coordination
Manages all staff, materials and equipment
Point of contact for the COR, regulatory agencies, and stakeholders
Document preparation
Directly assist the PM in all aspects of the project
Leads the field sampling team
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Title/Role
Tamara Sorell, Risk Assessor
Chenise Lambert-Sykes, Analytical
Laboratory PM

Revision No:
Revision Date:

Organizational Affiliation
AMEC
Test America

Dana Hudson, Analytical Laboratory PM

AMA

Mr. Andrew Nelson, Data Validation PM

AMEC

Responsibilities
• Perform the risk assessment.
•
•
•
•

Analytical laboratory PM.
Provides analytical data packages.
Analytical laboratory PM.
Provides analytical data packages.

• Perform the data validation.
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QAPP Worksheet #8: Special Personnel Training Requirements Table
(UFP-QAPP Manual Section 2.4.4)

All PIKA personnel that are present at the site are required to meet the health and safety training requirements of Title 29, Code of
the Federal Register (CFR), Part 1910.120(e). This includes current Hazardous Waste and Emergency Response Training (40-hour
and 8-hour refresher). Copies of PIKA staff health and safety training records are available in the company files. No other special
personnel training is anticipated for this project. All PIKA staff members who work at the site are required to have UXO awareness
training. A qualified UXO technician will conduct UXO awareness training for site personnel, heightening site employee’s awareness
to possible UXO and constituents’ thereof. All site employees will receive Asbestos training corresponding to their exposure and
related activities, from an Iowa State certified Asbestos Supervisor, complying with OSHA 1926.1101 requirements. Copies of PIKA
staff health and safety training records are available in the company files.

Project Function

Specialized Training By
Title or Description of
Course

UXO Technician

United States Military
Explosives Ordnance
Disposal School

United States Military

Asbestos Supervisor

USEPA-approved trainer

To be completed when
supervisor is identified

Training Provider

Training Date

Training dates
are kept in
company/
project training
records
Training dates
are kept in
company/
project training
records

Personnel/Groups
Receiving Training

Personnel Titles/
Organizational
Affiliation

Location of Training
Records/Certificates

All personnel on site

All personnel
working on site

PIKA company files

All personnel on site

All personnel
working on site

PIKA company files

Note: On-site personnel conducting field data collection activities will be required to have Occupational Safety and Health
Administration (OSHA) training as specified in the Site Safety and Health Plan. While this training is not identified as Special
Personnel Training, it will be required for all PIKA field team members working on-site. This training will be provided by PIKA, with
records of training dates kept in company/project training records.
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QAPP Worksheet #9: Project Scoping Session Participants Sheet
(UFP-QAPP Manual Section 2.5.1)
Project Name: Remedial Investigation (RI) at CC-IAAP-001: Construction Debris

Site Name: Iowa Army Ammunition Plant

Site #1and CC-IAAP-002: Construction Debris Site #2 at the IAAAP
Site Location: Middletown, IA

Projected Date(s) of Sampling: Spring of 2013
Project Manager: Kathleen Anthony
Date of Session: August 1, 2012
Scoping Session Purpose: Project kickoff meeting

Name

Title

Affiliation

Phone #

E-mail Address

Project Role

Cindy Wagoner

Contracting Officer

Army Contracting Center - Rock
Island

309-782-0182

cindy.k.wagoner.civ@mail.mil

Contracting
Officer

Seferino R. Terronez

Contracting Specialist

Army Contracting Center - Rock
Island

309-782-4494

seferino.r.terronez.civ@mail.mil

Contracting
Specialist

Rodger Allison

IRP/MMRP PM, COR

IAAAP

319-753-7130

rodger.d.allison.civ@mail.mil

IRP/ MMRP PM

James Bard

PM

United States Army Environmental
Command (USAEC)

210-466-1882

james.r.bard.civ@mail.mil

PM

Public Affairs Officer

IAAAP

annette.i.parchert.civ@mail.mil

Public Affairs
Officer

Bradley Hamilton

Project Point of Contact

American Ordnance

319-753-7128

brad.hamilton@aollc.biz

Project Point of
Contact

Kathleen Anthony

Project Manager

PIKA

916-920-9840

bcallen@pikainc.com

Project
Manager

Sara Garland

Environmental Scientist

PIKA

281-340-5525

sgarland@pikainc.com

Environmental
Scientist

Annette Parchert

Comments/Decisions: Discussed planned project activities.
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QAPP Worksheet #10: Conceptual Site Model
(UFP-QAPP Manual Section 2.5.2)

A conceptual site model will be developed utilizing the data collected during this RI effort. The
following strategy will be applied to data collected at both sites to prepare a conceptual site
model.
• Complete a thorough visual inspection of the visible debris to document the types of
debris, the lateral boundaries and if any direct environmental impact (leaking containers,
direct discharge to streams, etc.) is present.
• Delineation (vertical and horizontal) through the completion of soil borings using a Direct
Push Technology (DPT) drill rig, adjacent to the debris to identify the thickness of the
debris as well as establish the edge of the debris field to better focus soil sampling.
• Completion of soil borings using DPT to sample the soil at the debris/soil interface
beneath the piles to evaluate the impact of any chemicals of potential concern (COPC)
to the soil.
• Completion of soil borings using DPT to sample the subsurface soil deeper in the soil
profile beneath the pile to detect if any migration of COPCs to soil has occurred.
• Collection of a groundwater sample beneath the site(s) using a DPT to both identify the
depth to groundwater and determine if any migration of COPCs to groundwater has
occurred.
• Collection of surface water and sediment samples at locations within the intermittent
stream channels adjacent debris piles to determine upstream conditions as well as mid
channel and downstream impacts by COPCs.
• Import the appropriate maps, drawings, and aerial photos into a Geographic Information
System (GIS). Using the appropriate overlays, identify the sample locations. Sample
locations and areas of interest will be documented in the field with a hand held global
positioning system (GPS) unit to enable the quick upload of the field information into the
GIS database. The data generated by the GPS unit will be downloaded into the GIS to
produce maps.

•

Document the site features and sampling activities photographically to support the
reporting and future decision with regard to planning and eventual site remediation
options.
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QAPP Worksheet #11: Project Quality Objectives/Systematic Planning Process
Statements
(UFP-QAPP Manual Section 2.6.1)

The following narrative included in this QAPP Worksheet describes the Project Quality
Objectives (PQOs).
Who will use the data?
The data will be utilized by the PIKA PM, the IRP/MMRP PM, the USEPA RPM, and other
stakeholders to determine if the PQOs have been addressed.
What are the Project Screening Levels?
The RI for the two construction debris sites will incorporate data collected from investigative
borings, soil sampling, groundwater sampling, surface water and sediment sampling. Field
activities will be conducted in accordance with procedures detailed in this document and in the
approved Final Facility-Wide Work Plan (FWWP) (URS Corporation [URS], 2002), except where
noted in Section 5. On completion of data collection and validation, a BHHRA and SLERA will
be conducted for the purpose of evaluating potential human health and ecological risks.
For the BHHRA, soil and sediment data, including metal and non-metal constituents will be
screened against the most recent version of the USEPA industrial soil RSLs. The carcinogenic
RSLs, which are based on an excess individual lifetime cancer risk of 1 x 10-6 will be used as
presented in Table 1-1. The non-cancer RSLs, which are derived using a noncancer hazard
quotient (HQ) of 1, will be adjusted to an HQ of 0.1. Applicable Iowa screening levels will also
be considered in the COPC screening process and used only if they are more conservative
(health protective) than the USEPA RSLs. Surface water and groundwater data will be
screened against the tapwater RSLs (Table 1-2) using the same cancer and non-cancer target
risk limits discussed above for soil, and possibly applicable Iowa screening levels, should these
values be more conservative than the EPA RSLs. Analytes in which the maximum detected
concentration or reporting limit exceeds the selected screening criteria will be retained as
COPCc for quantitative assessment. If risk-based screening levels do not exist for a given
analyte, that chemical is retained as a COPC for qualitative assessment.
Separate comparisons for the human health and the ecological risk assessments will be
conducted, given that the lists of COPCs for human receptors will likely differ from the list of
COPECs identified for ecological receptors. For the SLERA the resulting data will be compared
to conservative ecological screening benchmarks that will be used as the basis for the
screening level exposure estimate and risk calculation (i.e. the HQ). The screening benchmarks
will be obtained following the selection hierarchy presented below, by medium:
Soil
•
•
•

USEPA Eco-SSLs (USEPA Ecological Soil Screening Levels 2003-2007)
USEPA Region V ESLs (USEPA. 2003. USEPA, Region V, RCRA Ecological
Screening Levels. August 22, 2003.)
Misc. sources for analytes still lacking benchmarks

Surface Water
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•
•

•

•
•
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Revision Date:

Iowa Water Quality Standards
USEPA freshwater chronic AWQC (USEPA. 2013. National Recommended Water
Quality Criteria. Office of Water and Office of Science Technology. Last Updated
2/8/2013.)
Oak Ridge National Laboratory (ORNL) Secondary Chronic values (SCVs) for aquatic
life (Suter, G.W, and C.L. Tsao. 1996. Toxicological Benchmarks for Screening
Potential Contaminants of Concern for Effects of Aquatic Biota: 1996 Revision.
Prepared for the U.S. Department of Energy. ES/ER/TM-96/R2. June 1996.)
USEPA Region V Ecological Screening Levels (ESLs) (USEPA. 2003. Region V,
RCRA Ecological Screening Levels. August 22, 2003.)
Misc. sources for analytes still lacking benchmarks

Sediment
• Consensus-based threshold effects concentrations (TECs, MacDonald, 2000)
(MacDonald, D.D., C.G. Ingersoll, and T.A. Berger. 2000. Development and Evaluation
of Consensus-Based Sediment Quality Guidelines for Freshwater Ecosystem. Archives
of Environmental Contamination and Toxicology 39:20-31.)
• OMOE Lowest Effects Levels (LELs) Ontario Ministry of the Environment (OMOE). 1993
Guidelines for the Protection and Management of Aquatic Sediment Quality in Ontario.
ISBN 0-7729-9248-8. August, 1993. Cited in Jones, Suter and Hull, 1997.
• ORNL Sediment SCVs Jones, D.S., G.W. Suter II, and R.N. Hull, 1997. Toxicological
Benchmarks for Screening Contaminants of Potential Concern for Effects on SedimentAssociated Biota: 1997 Revision; Oak Ridge National Laboratories (ES/ER/TM-95/R4);
November 1997.
• USEPA Region V ESLs (USEPA. 2003. Region V, RCRA Ecological Screening Levels.
August 22, 2003.)
•

Misc. sources for analytes still lacking benchmarks

On selection of the screening criteria based on the hierarchy above, the screening criteria will
be compared to the critical concentrations developed for the site-wide baseline ecological risk
assessment. When those critical concentrations are less than the selected screening criteria,
the critical concentrations will be used for screening purposes.
Compounds for which the screening level exposure point concentration (EPC) exceeds its
respective benchmark will be identified as a compound of potential ecological concern (COPEC)
and will carried forward for further evaluation. Compounds with complete exposure pathways
but which lack screening level benchmarks will be identified as COPCs and carried forward for
further evaluation, consistent with EPA 1997.
What will the data be used for?
The sampling data will be compared to the screening data referenced in the WP to assess the
impact of the sites on the environment.
What types of data are needed (matrix, target analytes, analytical groups, field screening,
on-site analytical or off-site laboratory techniques, sampling techniques)?
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To resolve the decision statements, the planning team will need visual observations and soil
sample analyses for potential COPCs.
The following inputs to the decision for the investigation were identified:
•
•

Presence or absence of COPCs in surface soil, surface water, sediment, and
groundwater samples
Concentrations of COPCs, if present, to determine if COPCs present an immediate
hazard

How “good” do the data need to be in order to support the environmental decision?
By understanding the baseline conditions of the site and the assumptions inherent in the
reasoning for the baseline conditions, the impact of potential errors to the project goals can be
determined.
Setting the baseline condition
The baseline condition is that which is assumed to exist at both sites. RI field activities are
designed to collect data which confirms that the baseline does or does not exist. As the planning
team was most concerned about protecting public health, they set the baseline condition to
correspond to the existing presence of any threat of COPCs. A null hypothesis and alternative
hypothesis regarding specific baseline conditions was created for the baseline conditions.
Unless there is conclusive information from the collected data to reject the null hypothesis for
the alternative hypothesis, the baseline condition will be assumed to be true.
Baseline Condition
The baseline condition is that COPCs are likely present. Any decision related to site closure, no
further action (NFA), or No Department of Defense (DoD) Action Indicated for the site must be
made with the confidence that COPCs greater than project screening levels are, in fact, not
present and that the public’s health is being safeguarded. To meet this requirement, the
baseline condition (null hypothesis [Ho]) and alternative hypothesis (Ha) conditions have been
established as follows for the COPCs:
Ho:
COPCs are present in the surface soil at either site at concentrations exceeding
screening levels.
Ha:
COPCs are not present in the surface soil at either site at concentrations exceeding
screening levels.
Unless there is conclusive information from the collected data to reject the null hypothesis for
the alternative hypothesis, it will be assumed that COPCs are present in concentrations
exceeding screening levels.
Determining the impact of decision errors
Improperly characterizing actual population data as a true representation of the desired
population will result in decision errors. The two decision errors for this project are:
• Determining that COCPs exist below screening levels when COPCs are actually present
above screening levels (Type I error)
• Determining that COPCs exist above screening levels when COPCs are actually present
below screening levels (Type II error)
The consequence for a Type I decision error (i.e. when the null hypothesis is rejected when it is
actually true) will be continued liability and potential risk to human health and the environment.
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The consequence of a Type II decision error (i.e., failing to reject the null hypothesis when it is
actually false) will be unnecessarily incurred project costs associated with further investigation
or remediation actions. It is necessary to create a sample design with data quality objectives
that minimize the chance of incurring both types of decision errors. However, avoiding Type I
errors should be a priority because the repercussions associated with this type of decision error
are much more severe than those associated with Type II errors.
Precision and accuracy are data requirements that minimize the ability to make Type I and Type
II decision errors. Precision and accuracy requirements for the data are presented in QAPP
Worksheet #28.
Specifying the “gray region” for the problem’s Decision Performance Curve
The Decision Performance Curve is a graph that illustrates the statistical relationship between
the desired levels of quality associated with applying a statistical hypothesis to the actual data
being collected. The curve is determined by plotting values of a tested parameter from the
actual target population (i.e., concentrations of COPCs in a soil sample) against the probabilities
of deciding that the values for the desired population (i.e., the debris sites) exceed the screening
levels based on the values obtained from the actual population (i.e., the soil sample). The
resulting curve is the Decision Performance Curve. The gray region is the area of the curve
where obtained data is too close to the screening level to make a decision, and the
consequences of making decision errors are relatively minor.
The screening levels are not always quantitative, and the types of testing being performed for
the COPCs hypotheses are not statistical tests. Therefore, a Decision Performance Curve and
associated gray region were not created for this RI. Instead, Decision Performance Goals have
been created to minimize the probability of making decision errors. The following Type I and
Type II decision errors and associated Decision Performance Goals were identified for the RI:
•
•
•
•
•

Decision errors related to equipment malfunction resulting in false negatives (i.e., or nondetection of COPCs) will be minimized with the use of proper equipment calibrations.
Decision errors related to location error (i.e., collecting data outside of the target population)
will be minimized by using GIS coordinates and GPS units to ensure that field activities are
conducted within construction debris site boundaries.
Decision errors related to false positives or false negatives of COPCs due to sampling or
analytical process errors will be minimized by following the field sampling and analytical
procedures described in this QAPP and the Field Sampling Plan (FSP).
Decision errors related to false positives (i.e., false detection of COPCs) due to sample
contamination will be minimized by using new, disposable equipment for the collection of
each sample.
Decision errors related to false positives or false negatives that are incorrectly identified as
true data will be minimized by having an independent, third party conduct a data validation
of the analytical results.

Completing the Decision Performance Curve by setting tolerable decision error limits.
A decision error limit is a numerical probability that is acceptable for making decision errors
based on data from the chosen sample design. The most stringent decision error limits for
environmental data are typically 0.01 (1 percent) for both types of decision errors because the
consequences generally involve threats to human health and the environment. However, the
sample design for a RI is not completely statistical; therefore, tolerable decision error limits
cannot be quantified. The Decision Performance Goals will be used to minimize decision errors.
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How much data should be collected (number of samples for each analytical group,
matrix, and concentration)?
RI Activities for both sites are as follows:
• Complete a thorough visual inspection of the visible debris to document the types of
debris, the lateral boundaries and if any direct environmental impact (leaking containers,
direct discharge to streams, etc.) is present.
• Delineation (vertical and horizontal) through the completion of soil borings using a
DPTdrill rig adjacent to the debris to identify the thickness of the debris as well as
establish the edge of the debris field to better focus soil sampling.
• Completion of soil borings using DPT to sample the soil at the debris/soil interface
beneath the piles to evaluate the impact of any COPCs to the soil.
• Completion of soil borings using DPT to sample the subsurface soil deeper in the soil
profile beneath the pile to detect if any migration of COPCs to soil has occurred.
• Collection of a groundwater sample beneath the site(s) using a DPT to both identify the
depth to groundwater and determine if any migration of COPCs to groundwater has
occurred.
• Collection of surface water and sediment samples at locations within the intermittent
stream channels adjacent debris piles to determine upstream conditions as well as mid
channel and downstream impacts by COPCs.
• Import the appropriate maps, drawings, and aerial photos into a GIS. Using the
appropriate overlays, identify the sample locations. Sample locations and areas of
interest will be documented in the field with a hand held GPS unit to enable the quick
upload of the field information into the GIS database. The data generated by the GPS
unit will be downloaded into the GIS to produce maps.
• Document the site features and sampling activities photographically to support the
reporting and future decisions with regard to planning and eventual site remediation
options.
Who will collect and generate the data? How will the data be reported?
PIKA personnel will complete the fieldwork associated with this project including the collection of
soil samples and the visual survey data. Soil samples will be submitted to Test America and
AMA (analytical laboratories) for analysis. Laboratory generated data in electronic format will be
submitted to PIKA for analysis. The PIKA QAM and PM will review the data to determine if
DQOs for the project have been addressed. The third-party data validators, AMEC, will validate
the data per the USEPA Level III and II guidance. The laboratories will generate a formal report
to be submitted to the PIKA PM. PIKA will complete the RI report to be submitted to the IRP/
MMRP PM, the USEPA RPM, and other stakeholders.
How will the data be archived?
The data will be archived in the IAAAP Administrative Record http://www.iaaap.adminrecord.com)
and in PIKA’s project files. An electronic version of the data will be uploaded to the IAAAP
Administrative Record future use.
In addition, all documentation associated with the data and report will be archived in electronic
and hard copy form in project files in the PIKA Sacramento, California office and on the project
server.
List the PQOs in the form of if/then qualitative and quantitative statements.
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Various scenarios regarding the existence of COPCs on site are being addressed under this RI;
therefore, multiple decision statements have been developed to address each potential
scenario. The decision statements are as follows:
• If COPCs are present at concentrations less than background and regulatory screening
levels (as specified in QAPP Worksheet #15), then an NFA or No DoD Action Indicated
recommendation will be made.
• If COPCs are present at concentrations exceeding background (metals only) and
regulatory screening levels (as specified in QAPP Worksheet #15), but are not present
at concentrations that present an immediate threat to human health or the environment
(i.e., are not present at high enough concentrations in surface soil to trigger the need for
immediate response), an FS recommendation will be made.
• For COPCs that are detected at a concentration that are an order of magnitude above
the regulatory screening level (as specified in QAPP Worksheet #15), an evaluation to
determine if an immediate response is needed will be made by comparing the reported
concentration to the OSHA PEL for that constituent.
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QAPP Worksheet #12: Field Quality Control Samples
(UFP-QAPP Manual Section 2.6.2)

Measurement Performance Criteria Table – Field QC Samples
QC Sample

Analytical Group

Field Duplicates (soil and
sediment)

All COCPs identified
in the plans

Surface Water Samples (FWWP
SOP No. 5) and Groundwater
Samples
Rinsate Blanks (analyte free
water)

Frequency

1 per 10 field
samples or 1 per
sampling event
One MS/MSD is
All COCPs identified
required for every
in the plans
20 samples
For this project,
All COCPs identified
rinsate blanks will
in the plans
not be collected

Data Quality Indicators
(DQIs)

Measurement Performance Criteria

Precision

Laboratory Reporting Limits

Precision, Accuracy

Laboratory Reporting Limits

Not Applicable

Not Applicable

Notes:

A field duplicate is a sample that is collected at the same time, from the same source, at the same depth, and at the same sample
location as the associated field sample. Because soil is a non-homogenous matrix, field duplicates are not a viable means to assess
the consistency (or precision) of the overall sampling effort. As such, field duplicate samples will not be collected for this project.
Rinsate blank samples are collected during the sampling event to determine whether there has been contaminant carryover from the
field conditions during sampling and/or shipment from the field to the laboratory. Because only dedicated sampling equipment that
will not require decontamination will be used, rinsate blanks are not needed. As such, rinsate blanks will not be collected for this
project.
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QAPP Worksheet #13: Secondary Data Criteria and Limitations Table
(UFP-QAPP Manual Section 2.7)

Secondary data sources there were used to determine data limitations and meet project data quality objectives are listed below.
Secondary Data Criteria and Limitations Table

Secondary Data

USEPA
Regional
Screening
Levels

Data Source
(originating organization,
report title and date)

USEPA Regional
Screening Level (RSL)
Summary Table
November 2012

Data Generator(s)
(originating organization,
data types, data generation /
collection dates)

How Data Will Be Used

Limitations on Data Use

USEPA

The RI data will be compared
to EPA's Regional Screening
Levels, based on an excess
individual lifetime cancer risk
of 1 x 10-6 or a noncancer
hazard quotient of 0.1.

None identified
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QAPP Worksheet #14: Summary of Project Tasks
(UFP-QAPP Manual Section 2.8.1)

The following information summarizes the tasks associated with the RI.
GENERAL APPROACH
Due to the similarity of the visible debris at the two sites the technical approaches, sample
collection methods, environmental media sampled and the analyses performed will be the same
for both construction debris sites. The following strategy will be applied to both sites.
•

Complete a thorough visual inspection of the visible debris to document the types of
debris, the lateral boundaries and if any direct environmental impact (leaking containers,
direct discharge to streams, etc.) is present.

•

Delineation (vertical and horizontal) through the completion of soil borings using a DPT
drill rig adjacent to the debris to identify the thickness of the debris as well as establish
the edge of the debris field to better focus soil sampling.

•

Completion of soil borings using DPT to sample the soil at the debris/soil interface
beneath the piles to evaluate the impact of any COPCs to the soil.

•

Completion of soil borings using DPT to sample the subsurface soil deeper in the soil
profile beneath the pile to detect if any migration of COPCs to soil has occurred.

•

Collection of a groundwater sample beneath the site(s) using a DPT to both identify the
depth to groundwater and determine if any migration of COPCs to groundwater has
occurred.

•

Collection of surface water and sediment samples at locations within the intermittent
stream channels adjacent debris piles to determine upstream conditions as well as mid
channel and downstream impacts by COPCs.

•

Import the appropriate maps, drawings, and aerial photos into a GIS. Using the
appropriate overlays, identify the sample locations. Sample locations and areas of
interest will be documented in the field with a hand held GPS unit to enable the quick
upload of the field information into the GIS database. The data generated by the GPS
unit will be downloaded into the GIS to produce maps.

•

Document the site features and sampling activities photographically to support the
reporting and future decisions with regard to planning and eventual site remediation
options.

Samples will be collected using the methods detailed in the Facility-Wide Work Plan (URS,
2002), and detailed in SOPs (RI WP Appendix A), as amended by Section 5 of the WP.
Samples will be analyzed for the compounds specified in the Field Sampling Plan (FSP) and
utilizing the methods described in Section 5.1 of the WP.
SAMPLING MEDIA, RATIONALE, AND ANALYSIS
Based upon the limited information available regarding the debris type and volume in
combination with the munitions production and AEC research history of the IAAAP, thorough
cross-section of analytical parameters have been identified for the samples collected during the
RI. The proposed sampling locations for Construction Debris Site 001 and 002 are provided in
Figure 3-2 and 3-3, respectively of the WP. The sampling media, the number of samples and
the sampling rationale and the planned analyses are provided in Table 4-1 of the WP.
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EQUIPMENT DECONTAMINATION PROCEDURES
Contaminant carryover between samples and/or from leaching of the sampling devices is very
complex and requires special attention. Decisions concerning the appropriateness of the
sampling device’s material composition must account for these carryover or leaching potentials
and whether these contaminants are of concern on the project. For this project, dedicated
sampling scoops will be used to collect each soil sample. The scoops will be constructed of
materials that will not interfere or pose a potential for leaching of target analytes. Because
dedicated, disposable equipment will be used for sample collection, no decontamination will be
necessary for the soil sampling equipment used for this project.
The procedures for decontamination of groundwater sampling equipment is provided in Section
5.0 of the FSP.
MANAGEMENT OF INVESTIGATION-DERIVED WASTE
Investigation-derived waste that is generated during field activities will consist of general trash,
disposable sampling equipment, and used Personal Protective Equipment. These items will be
disposed of as non-hazardous waste. After a soil sample has been collected, any remaining soil
will be placed back on the ground surface at the location from which it was collected.
Field Documentation
Field documentation is a major component to ensure project QC. Field documentation will
include Daily Quality Control Report (DQCR) forms, a permanently bound field notebook, field
forms (including the soil sample log), a health and safety notebook with associated forms, and
photographs taken with a digital camera. All written field documentation will be completed in
indelible ink. Corrections will be made by drawing a single line through the text and legibly
writing the correction. The field notes will be filled out while the fieldwork is taking place and will
include all of the information that is reported on the DQCR forms. Notations made in the field will
be reviewed and corrected at the end of each day. Field forms will be completed while in the
field, as well. These include health and safety forms and soil sample log. Project field
documentation, records and QA report requirements are presented QAPP Worksheet #29.
Daily Quality Control Report
The DQCR is a field documentation and management report that will be prepared each day that
fieldwork is performed to summarize activities throughout the field investigation. All workdays
will be documented in DQCRs throughout the duration of the fieldwork. This report will describe
equipment used, contractor and subcontractor personnel on site, work performed, QA/QC
activities, health and safety activities, problems encountered, corrective actions taken, and the
expectations for the following work day. PIKA will provide DQCRs to the IAAAP IRP/ MMRP PM
at the end of each week. The forms will also be included in an appendix to the RI Report. A
sample DQCR form is included in the FSP in Appendix A.
ANALYTICAL TASKS
Soil samples will be shipped to off-site laboratories (Test America and AMA). The specific
analytes for which data will be reported are included in QAPP Worksheet #15. Details regarding
the analyses to be performed are provided in QAPP Worksheet #19. Analytical methods and
SOPs for the project are additionally detailed in QAPP Worksheet #23.
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Quality Control Tasks
A variety of QC tasks are included in this project including both field and analytical QC tasks.
Field QC Tasks
The PIKA PM may schedule field assessments at any time to support data quality and
encourage continuous improvement in the systems that support environmental data collection.
The PIKA procedures for conducting field assessments will be documented using a checklist
developed for the project.
Technical systems audits (TSA) are a type of field assessment. TSAs use personnel interviews,
direct observations, and reviews of project-specific documentation to evaluate and document
whether procedures specified in the approved QAPP are being implemented. The following
specific items may be observed during the TSA:
•
•
•
•
•
•
•

Availability of project plans such as the QAPP and APP
Documentation of personnel qualifications and training
Sample collection, identification, preservation, handling, and shipping procedures
Sampling equipment decontamination
Equipment calibration and maintenance
Completeness of logbooks and other field records (including nonconformance
documentation)
Health and safety procedures

During the TSA, the lead assessor verbally communicates any significant deficiencies to the PM
for immediate correction. These and all other observations and comments are documented in a
draft TSA report. The draft TSA report is issued to the PM within 7 days after the TSA is
completed. Project teams are required to respond to the draft report within 3 days, and a final
TSA report is issued within 7 days after the project team responds.
The Army QAO may also independently conduct a field assessment of the project. Items
reviewed by the Army QAO during a field assessment would be similar to those described in
QAPP Worksheet #22.
Field equipment will be tested, maintained, and calibrated according to the procedures included
in QAPP Worksheet # 22.
Analytical QC Tasks
QC samples are typically collected in the field and analyzed to check sampling and analytical
precision, accuracy, and representativeness. Field QC sample procedures are described in
Section 3.0 of the FSP.
Laboratory QC samples will be analyzed in accordance with referenced analytical method
protocols to ensure that laboratory procedures and analyses are conducted properly and that
the quality of the data is known. Laboratory QC samples for this project will include laboratory
control samples (LCS), method blanks, and surrogates. The frequency and standards for
evaluation of these QC samples are described in QAPP Worksheet #28. Additional QC
procedures completed by the laboratory include method detection studies, PQLs, and control
charts which will be completed according to the laboratory QAPP.
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Laboratory equipment will be tested, maintained, and calibrated according to the procedures
included in QAPP Worksheet #24 and #25.
The laboratory selected to perform the analytical analyses will be DoD Environmental
Laboratory Accreditation Program certified or equivalent. To determine the status of the
laboratory, a laboratory QA plan review, performance evaluation sample analysis, and data
package review may be conducted.
PIKA will not perform on-site audits or visits unless deemed necessary by internal review or the
Army. Laboratory oversight will consist of monitoring laboratory performance and reviewing the
preliminary report and hard-copy data packages. The information that will be obtained from the
data packages consists of the following:
•
•
•
•
•

Correctness of COC procedures,
Adherence to method holding times,
Adequacy of MDLs, LODs and LOQs,
Correctness of spiking levels, frequency, and recovery, and
Accuracy of analytical operations based on the LCS.

Oversight findings will be included in the data validation summary in the RI Report. Specific
laboratory equipment assessments are detailed in QAPP Worksheets #24 and #25.
DATA MANAGEMENT AND REVIEW TASKS
PIKA will upload all generated analytical data into the Environmental Restoration Information
System (ERIS) on a quarterly basis. The Army, through the COR, will provide data
specifications for ERIS. Additional data acquired from field activities are recorded on field forms
that are reviewed for completeness and accuracy. Hard copies of forms, data, and COC records
will be stored at PIKA’s Sacramento, CA office. Laboratory data packages and reports will be
archived. Laboratories that generated the data will archive hard-copy data for a minimum of
seven years.
FIELD DATA VERIFICATION
Project team personnel will review field data to identify inconsistencies or anomalous values.
Any inconsistencies will be resolved as soon as possible by the field personnel responsible for
data collection. All field personnel will be responsible for following the sampling and
documentation procedures described in this QAPP so that defensible and justifiable data are
obtained.
Outliers that result from errors found during data verification will be identified and corrected;
outliers that cannot be attributed to errors in sampling, measurement, transcription, or
calculation will be clearly identified in project reports, including the data uncertainty section of
the RI Report.
LABORATORY DATA VERIFICATION
Data verification is the process of evaluating the completeness, correctness, and conformance/
compliance of a specific data set against the method, procedural, or contractual requirements
(USEPA, 2002b).
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The laboratory shall review data prior to its release from the laboratory. The analytical method
performance will be determined by an examination of the following QCas detailed in QAPP
Worksheets #12 and #13.
•
•
•
•
•
•

Method Blanks: Measure of laboratory contamination and accuracy
Laboratory Duplicates: Measure of laboratory precision
Field Duplicates: Measure of field sampling and laboratory precision
Matrix Spikes (MS): Measure of laboratory accuracy and any sample matrix effects
Surrogate Spike Recoveries: Measure of laboratory accuracy
LCSs: Measure of laboratory accuracy

The laboratory is required to evaluate their ability to meet these objectives. Outlying data shall
be flagged in accordance with laboratory SOPs and corrective action shall be taken to rectify the
problem. The laboratory case narratives shall describe how the data did or did not meet the
method criteria and must describe the overall quality of the data and whether or not the data is
valid and usable.
In order to ensure the analytical data generated by the laboratory is accurate, the Analytical
Coordinator will review the electronic data deliverable from the laboratory to ensure that the
data submitted electronically corresponds to the hard copy results in the laboratory data
deliverable.
For this project, 90 percent of USEPA Level II and 10 percent of USEPA Level III data will be
verified. The laboratory data verification process is further detailed below and in QAPP
Worksheet # 34-36.
Data Validation
•

Analytical data will be independently validated by a third party subcontractor. Ten
percent of the data will be subjected to an USEPA Level III validation, and the remaining 90
percent of the data will undergo USEPA Level II validation. The Data Validation Summary
Report will be provided as an appendix in the RI Report.
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QAPP Worksheet #15 - Reference Limits and Evaluation Tables
Matrix: Soil
Analytical Group: VOCs
Concentration Level: Low
Human Health PALs
(mg/kg)
Analyte
1,1,1-Trichloroethane

CAS Number
71-55-6

Value
3800

(1)

Ecological PALs (2)
(mg/kg)

Reference
C/I RSL

Value
29.8

Reference
EPA Region V ESLs

Project Action
Project
Action Limit
Limit (3)
Reference
(mg/kg)

Laboratory-specific (4)
(mg/kg)
LODs

LOQs

MDLs

29.8

ECO PAL

0.001

0.005

0.000431
0.000401

1,1,2,2-Tetrachloroethane

79-34-5

2.8

C/I RSL

0.127

EPA Region V ESLs

0.127

ECO PAL

0.001

0.005

1,1,2-Trichloro-1,2,2-trifluoroethane

76-13-1

18000

C/I RSL

NA

NA

18000

HH PAL

0.005

0.005

0.00168

1,1,2-Trichloroethane

79-00-5

5.3

C/I RSL

28.6

EPA Region V ESLs

5.3

HH PAL

0.001

0.005

0.000573
0.000392

1,1-Dichloroethane

75-34-3

17

C/I RSL

20.1

EPA Region V ESLs

17

HH PAL

0.001

0.005

1,1-Dichloroethene

75-35-4

110

C/I RSL

8.28

EPA Region V ESLs

8.28

ECO PAL

0.005

0.005

0.00161

1,2-Dichloroethane

107-06-2

2.2

C/I RSL

21.2

EPA Region V ESLs

2.2

HH PAL

0.001

0.005

0.000867

1,2-Dichloropropane

78-87-5

4.7

C/I RSL

32.7

EPA Region V ESLs

4.7

HH PAL

0.001

0.005

0.000383

2-Butanone (MEK)

78-93-3

20000

C/I RSL

89.6

EPA Region V ESLs

89.6

ECO PAL

0.005

0.02

0.00192

2-Hexanone

591-78-6

140

C/I RSL

12.6

EPA Region V ESLs

12.6

ECO PAL

0.005

0.02

0.00177

4-Methyl-2-pentanone (MIBK)

108-10-1

5300

C/I RSL

443

EPA Region V ESLs

443

ECO PAL

0.005

0.02

0.000732

Acetone

67-64-1

63000

C/I RSL

2.5

EPA Region V ESLs

2.5

ECO PAL

0.01

0.02

0.00647

Benzene

71-43-2

5.4

C/I RSL

0.255

EPA Region V ESLs

0.255

ECO PAL

0.001

0.005

0.000253

Bromodichloromethane

75-27-4

1.4

C/I RSL

0.54

EPA Region V ESLs

0.54

ECO PAL

0.001

0.005

0.000254

Bromoform

75-25-2

220

C/I RSL

15.9

EPA Region V ESLs

15.9

ECO PAL

0.001

0.005

0.000366

Bromomethane

74-83-9

3.2

C/I RSL

0.235

EPA Region V ESLs

0.235

ECO PAL

0.005

0.01

0.0011

Carbon disulfide

75-15-0

370

C/I RSL

0.0941

EPA Region V ESLs

0.0941

ECO PAL

0.001

0.005

0.000685

Carbon tetrachloride

56-23-5

3

C/I RSL

2.98

EPA Region V ESLs

2.98

ECO PAL

0.001

0.005

0.000513

Chlorobenzene

108-90-7

140

C/I RSL

13.1

EPA Region V ESLs

13.1

ECO PAL

0.001

0.005

0.000382

Chloroethane

75-00-3

6100

C/I RSL

NA

NA

6100

HH PAL

0.001

0.01

0.000516

Chloroform

67-66-3

1.5

C/I RSL

1.19

EPA Region V ESLs

1.19

ECO PAL

0.001

0.005

0.000376

Chloromethane

74-87-3

50

C/I RSL

10.4

EPA Region V ESLs

10.4

ECO PAL

0.005

0.01

0.00065

cis-1,2-Dichloroethene

156-59-2

200

C/I RSL

NA

NA

200

HH PAL

0.001

0.005

0.000597

cis-1,3-Dichloropropene

10061-01-5

8.3

C/I RSL

0.398

EPA Region V ESLs

0.398

ECO PAL

0.001

0.005

0.000595

Dibromochloromethane

124-48-1

3.3

C/I RSL

2.05

EPA Region V ESLs

2.05

ECO PAL

0.001

0.005

0.000406

Dichlorodifluoromethane

75-71-8

40

C/I RSL

39.5

EPA Region V ESLs

39.5

ECO PAL

0.005

0.01

0.00131

Ethylbenzene

100-41-4

27

C/I RSL

5.16

EPA Region V ESLs

5.16

ECO PAL

0.001

0.005

0.000299

m-Xylene & p-Xylene

0.000569

1330-20-7

270

C/I RSL

10

EPA Region V ESLs

10

ECO PAL

0.002

0.005

Methylene Chloride

75-09-2

410

Iowa Soil

4.05

EPA Region V ESLs

4.05

ECO PAL

0.005

0.01

0.00158

o-Xylene

95-47-6

300

C/I RSL

10

EPA Region V ESLs

10

ECO PAL

0.001

0.005

0.000336

Styrene

100-42-5

3600

C/I RSL

4.69

EPA Region V ESLs

4.69

ECO PAL

0.001

0.005

0.000347
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Human Health PALs
(mg/kg)

(1)

CAS Number
127-18-4

Value
5.7

Toluene

108-88-3

4500

C/I RSL

5.45

trans-1,2-Dichloroethene

156-60-5

69

C/I RSL

0.784

Analyte
Tetrachloroethene

trans-1,3-Dichloropropene

Reference
Iowa Soil

Ecological PALs (2)
(mg/kg)
Value
9.92

Reference
EPA Region V ESLs

Project Action
Project
Action Limit
Limit (3)
Reference
(mg/kg)

Laboratory-specific (4)
(mg/kg)
LODs

LOQs

MDLs

5.7

HH PAL

0.001

0.005

0.000322

EPA Region V ESLs

5.45

ECO PAL

0.001

0.005

0.0007

EPA Region V ESLs

0.784

ECO PAL

0.001

0.005

0.000943

10061-02-6

8.3

C/I RSL

0.398

EPA Region V ESLs

0.398

ECO PAL

0.001

0.005

0.000349

Trichloroethene

79-01-6

6.4

C/I RSL

12.4

EPA Region V ESLs

6.4

HH PAL

0.001

0.005

0.000385

Vinyl chloride

75-01-4

1.7

C/I RSL

0.646

EPA Region V ESLs

0.646

ECO PAL

0.001

0.01

0.000428

Notes:
Applicable conservative screening levels were identified for comparison to laboratory MDLs, LODs, and LOQs; Please note that other screening values may be used in future risk assessments.
(1) Human Health PALs were selected as the lowest of the following:
USEPA Regional Screening Level (RSL) Tables; November 2012. The Commercial/Industrial RSLs were used for the HH PAL for soil. The non-cancer RSLs, which are derived using a
noncancer hazard quotient (HQ) of 1, were adjusted to an HQ of 0.1.
Iowa Statewide Standards for Soil, obtained from: https://programs.iowadnr.gov/riskcalc/pages/standards.aspx
(2) Ecological PALs were selected from the following hierarchy of sources:
A) USEPA Eco-SSLs; USEPA Ecological Soil Screening Levels 2003-2007.
B) USEPA Region V ESLs; USEPA. 2003. USEPA, Region V, RCRA Ecological Screening Levels. August 22, 2003.
C) The final selected NOAEL-based Critical Concentration for Terrestrial Receptors from the Site-Wide Baselint Ecological Risk Assessment (when lower than the selected ecological value only)
(3) Represents lower of identified human health (HH) and ecological (ECO) based PALs
(4) Levels of Detection (LODs), Levels of Quantification (LOQ) and Method Detection Limits (MDLs) as determined by the laboratory
Bold indicates that PAL falls between the LOQ and MDL. This would result in "J" estimated values, which are considered usable data for the purposes of risk evaluation.
Highlighted cells indicate that the PAL falls below both the LOQ and MDL.
NA: No human health or ecological screening levels available
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Matrix: Soil
Analytical Group: SVOCs
Concentration Level: Low
Human Health PALs (1)
(mg/kg)
Analyte
1,2,4-Trichlorobenzene

CAS Number
120-82-1

Value
99

Reference
C/I RSL

Ecological PALs
(mg/kg)
Value
11.1

(2)

Reference
EPA Region V ESLs

Project Action
Project
Action Limit
Limit (3)
Reference
(mg/kg)

Laboratory-specific (4)
(mg/kg)
LODs

LOQs

MDLs

11.1

ECO PAL

0.099

0.33

0.0333

1,2-Dichlorobenzene

95-50-1

980

C/I RSL

2.96

EPA Region V ESLs

2.96

ECO PAL

0.099

0.33

0.0333

1,3-Dichlorobenzene

541-73-1

5500

Iowa Soil

37.7

EPA Region V ESLs

37.7

ECO PAL

0.099

0.33

0.0333

1,4-Dichlorobenzene

106-46-7

12

C/I RSL

0.546

EPA Region V ESLs

0.546

ECO PAL

0.099

0.33

0.0333

2,2'-oxybis[1-chloropropane]

108-60-1

22

C/I RSL

19.9

EPA Region V ESLs

19.9

ECO PAL

0.099

0.33

0.0333

2,4,5-Trichlorophenol

95-95-4

6100

Iowa Soil

14.1

EPA Region V ESLs

14.1

ECO PAL

0.099

0.33

0.0333

2,4,6-Trichlorophenol

88-06-2

160

C/I RSL

9.94

EPA Region V ESLs

9.94

ECO PAL

0.099

0.33

0.0333

2,4-Dichlorophenol

120-83-2

180

C/I RSL

87.5

EPA Region V ESLs

87.5

ECO PAL

0.099

0.33

0.0333

2,4-Dimethylphenol

105-67-9

1200

C/I RSL

0.01

EPA Region V ESLs

0.01

ECO PAL

0.099

0.33

0.0333

2,4-Dinitrophenol

51-28-5

120

C/I RSL

0.0609

EPA Region V ESLs

0.0609

ECO PAL

0.66

1.6

0.33

2,4-Dinitrotoluene

121-14-2

3.6

Iowa Soil

1.28

EPA Region V ESLs

1.28

ECO PAL

0.099

0.33

0.0333

2,6-Dinitrotoluene

606-20-2

3.6

Iowa Soil

0.0328

EPA Region V ESLs

0.0328

ECO PAL

0.099

0.33

0.0333

2-Chloronaphthalene

91-58-7

4900

Iowa Soil

0.0122

EPA Region V ESLs

0.0122

ECO PAL

0.099

0.33

0.0333

2-Chlorophenol

95-57-8

310

Iowa Soil

0.243

EPA Region V ESLs

0.243

ECO PAL

0.099

0.33

0.0333

2-Methylnaphthalene

91-57-6

220

C/I RSL

3.24

EPA Region V ESLs

3.24

ECO PAL

0.099

0.33

0.0333

2-Methylphenol

95-48-7

3100

C/I RSL

40.4

EPA Region V ESLs

40.4

ECO PAL

0.099

0.33

0.0333

2-Nitroaniline

88-74-4

600

C/I RSL

74.1

EPA Region V ESLs

74.1

ECO PAL

0.099

1.6

0.0333

2-Nitrophenol

88-75-5

NA

NA

1.6

EPA Region V ESLs

1.6

ECO PAL

0.099

0.33

0.0333

15831-10-4

6100

Iowa Soil

NA

NA

6100

HH PAL

0.099

0.66

0.0666

3,3'-Dichlorobenzidine

3 & 4 Methylphenol

91-94-1

3.8

C/I RSL

0.646

EPA Region V ESLs

0.646

ECO PAL

0.099

1.6

0.0333

3-Nitroaniline

99-09-2

NA

NA

3.16

EPA Region V ESLs

3.16

ECO PAL

0.099

1.6

0.0333

4,6-Dinitro-2-methylphenol

534-52-1

4.9

C/I RSL

0.144

EPA Region V ESLs

0.144

ECO PAL

0.66

1.6

0.33

4-Bromophenyl phenyl ether

101-55-3

NA

NA

NA

NA

NA

0.099

0.33

0.0333

4-Chloro-3-methylphenol

59-50-7

6200

C/I RSL

7.95

EPA Region V ESLs

7.95

NA
ECO PAL

0.099

0.33

0.0333

4-Chloroaniline

106-47-8

8.6

C/I RSL

1.1

EPA Region V ESLs

1.1

ECO PAL

0.099

0.33

0.0333

4-Chlorophenyl phenyl ether

7005-72-3

NA

NA

NA

NA

NA

0.33

0.0333

100-01-6

86

C/I RSL

21.9

EPA Region V ESLs

21.9

NA
ECO PAL

0.099

4-Nitroaniline

0.66

1.6

0.33

4-Nitrophenol

100-02-7

490

Iowa Soil

5.12

EPA Region V ESLs

5.12

ECO PAL

0.66

1.6

0.33

Acenaphthene

83-32-9

3300

C/I RSL

682

EPA Region V ESLs

682

ECO PAL

0.099

0.33

0.0333

Acenaphthylene

208-96-8

1700

Iowa Soil

682

EPA Region V ESLs

682

ECO PAL

0.099

0.33

0.0333

Aniline

62-53-3

300

C/I RSL

0.0568

EPA Region V ESLs

0.0568

ECO PAL

0.099

0.33

0.0333

Anthracene

120-12-7

17000

C/I RSL

1480

EPA Region V ESLs

1480

ECO PAL

0.099

0.33

0.0333

Benzo[a]anthracene

56-55-3

2.1

C/I RSL

5.21

EPA Region V ESLs

2.1

HH PAL

0.099

0.33

0.0333

Benzo[a]pyrene

50-32-8

0.21

C/I RSL

1.52

EPA Region V ESLs

0.21

HH PAL

0.099

0.33

0.0333

Benzo[b]fluoranthene

205-99-2

2.1

C/I RSL

59.8

EPA Region V ESLs

2.1

HH PAL

0.099

0.33

0.0333
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Human Health PALs (1)
(mg/kg)
Analyte
Benzo[g,h,i]perylene

CAS Number
191-24-2

Value
170

Ecological PALs (2)
(mg/kg)

Reference
Iowa Soil

Value
119

Reference
EPA Region V ESLs

Project Action
Project
(3)
Action Limit
Limit
Reference
(mg/kg)
119

Laboratory-specific
(mg/kg)

(4)

LODs

LOQs

MDLs

ECO PAL

0.099

0.33

0.0333
0.0333

Benzo[k]fluoranthene

207-08-9

21

C/I RSL

148

EPA Region V ESLs

21

HH PAL

0.099

0.33

Benzoic acid

65-85-0

250000

C/I RSL

NA

NA

250000

HH PAL

0.66

1.6

0.33

Benzyl alcohol

100-51-6

6200

C/I RSL

65.8

EPA Region V ESLs

65.8

ECO PAL

0.099

0.33

0.0333

Bis(2-chloroethoxy)methane

111-91-1

180

C/I RSL

0.302

EPA Region V ESLs

0.302

ECO PAL

0.099

0.33

0.0333

Bis(2-chloroethyl)ether

111-44-4

1

C/I RSL

23.7

EPA Region V ESLs

1

HH PAL

0.099

0.33

0.0333
0.0453

Bis(2-ethylhexyl) phthalate

117-81-7

120

C/I RSL

0.925

EPA Region V ESLs

0.925

ECO PAL

0.099

0.33

Butyl benzyl phthalate

85-68-7

910

C/I RSL

0.239

EPA Region V ESLs

0.239

ECO PAL

0.099

0.33

0.0333

Carbazole

86-74-8

120

Iowa Soil

NA

NA

120

HH PAL

0.099

0.33

0.0333

Chrysene

218-01-9

210

C/I RSL

4.73

EPA Region V ESLs

4.73

ECO PAL

0.099

0.33

0.0333

Dibenz(a,h)anthracene

53-70-3

0.21

C/I RSL

18.4

EPA Region V ESLs

0.21

HH PAL

0.099

0.33

0.0333

Dibenzofuran

132-64-9

100

C/I RSL

NA

NA

100

HH PAL

0.099

0.33

0.0333

Diethyl phthalate

84-66-2

49000

C/I RSL

24.8

EPA Region V ESLs

24.8

ECO PAL

0.099

0.33

0.0333

Dimethyl phthalate

131-11-3

NA

NA

734

EPA Region V ESLs

734

ECO PAL

0.099

0.33

0.0333

Di-n-butyl phthalate

84-74-2

6100

Iowa Soil

0.15

EPA Region V ESLs

0.15

ECO PAL

0.099

0.33

0.0333

Di-n-octyl phthalate

117-84-0

740

C/I RSL

709

EPA Region V ESLs

709

ECO PAL

0.099

0.33

0.0333

Fluoranthene

206-44-0

2200

C/I RSL

122

EPA Region V ESLs

122

ECO PAL

0.099

0.33

0.0333

Fluorene

86-73-7

2200

C/I RSL

122

EPA Region V ESLs

122

ECO PAL

0.099

0.33

0.0333

Hexachlorobenzene

118-74-1

1.1

C/I RSL

0.199

EPA Region V ESLs

0.199

ECO PAL

0.099

0.33

0.0333
0.0333

Hexachlorobutadiene

87-68-3

22

C/I RSL

0.0398

EPA Region V ESLs

0.0398

ECO PAL

0.099

0.33

Hexachlorocyclopentadiene

77-47-4

370

C/I RSL

0.755

EPA Region V ESLs

0.755

ECO PAL

0.66

1.6

0.33

Hexachloroethane

67-72-1

43

C/I RSL

0.596

EPA Region V ESLs

0.596

ECO PAL

0.099

0.33

0.0333
0.0333

Indeno[1,2,3-cd]pyrene

193-39-5

2.1

C/I RSL

109

EPA Region V ESLs

2.1

HH PAL

0.099

0.33

Isophorone

78-59-1

1800

C/I RSL

139

EPA Region V ESLs

139

ECO PAL

0.099

0.33

0.0333

Naphthalene

91-20-3

18

C/I RSL

0.0994

EPA Region V ESLs

0.0994

ECO PAL

0.099

0.33

0.0333

Nitrobenzene

98-95-3

24

C/I RSL

1.31

EPA Region V ESLs

1.31

ECO PAL

0.099

0.33

0.0333

N-Nitrosodi-n-propylamine

621-64-7

0.25

C/I RSL

0.544

EPA Region V ESLs

0.25

HH PAL

0.099

0.33

0.0333
0.0333

N-Nitrosodiphenylamine

86-30-6

350

C/I RSL

0.545

EPA Region V ESLs

0.545

ECO PAL

0.099

0.33

Pentachlorophenol

87-86-5

2.7

C/I RSL

2.1

EPA EcoSSLs

2.1

ECO PAL

0.33

1.6

0.33

Phenanthrene

85-01-8

1700

Iowa Soil

45.7

EPA Region V ESLs

45.7

ECO PAL

0.099

0.33

0.0333

Phenol

108-95-2

18000

C/I RSL

120

EPA Region V ESLs

120

ECO PAL

0.099

0.33

0.0333

Pyrene

129-00-0

1700

C/I RSL

78.5

EPA Region V ESLs

78.5

ECO PAL

0.099

0.33

0.0333
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Notes:
Applicable conservative screening levels were identified for comparison to laboratory MDLs, LODs, and LOQs; Please note that other screening values may be used in future risk assessments.
(1) Human Health PALs were selected as the lowest of the following:
USEPA Regional Screening Level (RSL) Tables; November 2012. The Commercial/Industrial RSLs were used for the HH PAL for soil. The non-cancer RSLs, which are derived using a
noncancer hazard quotient (HQ) of 1, were adjusted to an HQ of 0.1.
Iowa Statewide Standards for Soil, obtained from: https://programs.iowadnr.gov/riskcalc/pages/standards.aspx
(2) Ecological PALs were selected from the following hierarchy of sources:
A) USEPA Eco-SSLs; USEPA Ecological Soil Screening Levels 2003-2007.
B) USEPA Region V ESLs; USEPA. 2003. USEPA, Region V, RCRA Ecological Screening Levels. August 22, 2003.
C) The final selected NOAEL-based Critical Concentration for Terrestrial Receptors from the Site-Wide Baselint Ecological Risk Assessment (when lower than the selected ecological value only)
(3) Represents lower of identified human health (HH) and ecological (ECO) based PALs
(4) Levels of Detection (LODs), Levels of Quantification (LOQ) and Method Detection Limits (MDLs) as determined by the laboratory
Bold indicates that PAL falls between the LOQ and MDL. This would result in "J" estimated values, which are considered usable data for the purposes of risk evaluation.
Highlighted cells indicate that the PAL falls below both the LOQ and MDL.
NA: No human health or ecological screening levels available
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Matrix: Soil
Analytical Group: Explosives
Concentration Level: Low
Human Health PALs (1)
(mg/kg)
Analyte
2-Amino-4,6-dinitrotoluene

CAS Number
35572-78-2

Value
200

4-Amino-2,6-dinitrotoluene

Reference
C/I RSL

Ecological PALs (2)
(mg/kg)
Value
NA

Reference
NA

Project Action
Project
(3)
Action Limit
Limit
Reference
(mg/kg)
200

Laboratory-specific
(mg/kg)

(4)

LODs

LOQs

MDLs

HH PAL

0.08

0.25

0.0428

19406-51-0

190

C/I RSL

NA

NA

190

HH PAL

0.12

0.3

0.0933

1,3-Dinitrobenzene

99-65-0

6.1

Iowa Soil

0.12

CC NOAEL

0.12

ECO PAL

0.08

0.25

0.0435

2,4-Dinitrotoluene

121-14-2

3.6

Iowa Soil

1.28

EPA Region V ESLs

1.28

ECO PAL

0.08

0.25

0.0377

2,6-Dinitrotoluene

606-20-2

3.6

Iowa Soil

0.0328

EPA Region V ESLs

0.0328

ECO PAL

0.08

0.25

0.0637

HMX

2691-41-0

3100

Iowa Soil

3.05

CC NOAEL

3.05

ECO PAL

0.08

0.25

0.0388

Nitrobenzene

98-95-3

24

C/I RSL

1.31

EPA Region V ESLs

1.31

ECO PAL

0.08

0.25

0.0432

m-Nitrotoluene

99-08-1

6.2

C/I RSL

NA

NA

6.2

HH PAL

0.08

0.25

0.0556

o-Nitrotoluene

88-72-2

13

C/I RSL

NA

NA

13

HH PAL

0.08

0.25

0.0651

p-Nitrotoluene

99-99-0

110

C/I RSL

NA

NA

110

HH PAL

0.12

0.25

0.0813

RDX

121-82-4

22

Iowa Soil

3.32

CC NOAEL

3.32

ECO PAL

0.08

0.25

0.0622

Tetryl

479-45-8

250

C/I RSL

NA

NA

250

HH PAL

0.08

0.25

0.0459

1,3,5-Trinitrobenzene

99-35-4

2700

C/I RSL

0.376

EPA Region V ESLs

0.376

ECO PAL

0.08

0.25

0.0274

2,4,6-Trinitrotoluene

118-96-7

79

C/I RSL

0.69

CC NOAEL

0.69

ECO PAL

0.08

0.25

0.0357

Notes:
Applicable conservative screening levels were identified for comparison to laboratory MDLs, LODs, and LOQs; Please note that other screening values may be used in future risk assessments.
(1) Human Health PALs were selected as the lowest of the following:
USEPA Regional Screening Level (RSL) Tables; November 2012. The Commercial/Industrial RSLs were used for the HH PAL for soil. The non-cancer RSLs, which are derived using a
noncancer hazard quotient (HQ) of 1, were adjusted to an HQ of 0.1.
Iowa Statewide Standards for Soil, obtained from: https://programs.iowadnr.gov/riskcalc/pages/standards.aspx
(2) Ecological PALs were selected from the following hierarchy of sources:
A) USEPA Eco-SSLs; USEPA Ecological Soil Screening Levels 2003-2007.
B) USEPA Region V ESLs; USEPA. 2003. USEPA, Region V, RCRA Ecological Screening Levels. August 22, 2003.
C) The final selected NOAEL-based Critical Concentration for Terrestrial Receptors from the Site-Wide Baselint Ecological Risk Assessment (when lower than the selected ecological value only)
(3) Represents lower of identified human health (HH) and ecological (ECO) based PALs
(4) Levels of Detection (LODs), Levels of Quantification (LOQ) and Method Detection Limits (MDLs) as determined by the laboratory
Bold indicates that PAL falls between the LOQ and MDL. This would result in "J" estimated values, which are considered usable data for the purposes of risk evaluation.
Highlighted cells indicate that the PAL falls below both the LOQ and MDL.
NA: No human health or ecological screening levels available
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Matrix: Soil
Analytical Group: Pesticides
Concentration Level: Low
Human Health PALs (1)
(mg/kg)

Ecological PALs (2)
(mg/kg)

4,4'-DDD

CAS Number
72-54-8

Value
7.2

Reference
C/I RSL

Value
0.758

Reference
EPA Region V ESLs

4,4'-DDE

72-55-9

5.1

C/I RSL

0.596

4,4'-DDT

50-29-3

7

C/I RSL

0.021

Analyte

Project Action
Project
(3)
Action Limit
Limit
Reference
(mg/kg)

Laboratory-specific
(mg/kg)

(4)

LODs

LOQs

MDLs

0.758

ECO PAL

0.00034

0.0017

0.000221

EPA Region V ESLs

0.596

ECO PAL

0.00067

0.0017

0.00039

EPA EcoSSLs

0.021

ECO PAL

0.00067

0.0017

0.000628
0.000306

Aldrin

309-00-2

0.1

C/I RSL

0.00332

EPA Region V ESLs

0.00332

ECO PAL

0.00034

0.0017

alpha-BHC

319-84-6

0.27

C/I RSL

0.0994

EPA Region V ESLs

0.0994

ECO PAL

0.00034

0.002

0.000185

alpha-Chlordane

5103-71-9

6.5

C/I RSL

0.224

EPA Region V ESLs

0.224

ECO PAL

0.00067

0.0017

0.000567

beta-BHC

319-85-7

0.96

C/I RSL

0.00398

EPA Region V ESLs

0.00398

ECO PAL

0.00034

0.0017

0.0003

delta-BHC

319-86-8

NA

NA

9.94

EPA Region V ESLs

9.94

ECO PAL

0.00034

0.0017

0.000242

Dieldrin

60-57-1

0.11

C/I RSL

0.0049

EPA EcoSSLs

0.0049

ECO PAL

0.00034

0.0017

0.000215

Endosulfan I

959-98-8

370

C/I RSL

0.119

EPA Region V ESLs

0.119

ECO PAL

0.00067

0.0017

0.00057

Endosulfan II

33213-65-9

370

C/I RSL

0.119

EPA Region V ESLs

0.119

ECO PAL

0.00034

0.0017

0.000235

Endosulfan sulfate

1031-07-8

NA

NA

0.0358

EPA Region V ESLs

0.0358

ECO PAL

0.00067

0.0017

0.00034

72-20-8

18

C/I RSL

0.0101

EPA Region V ESLs

0.0101

ECO PAL

0.00034

0.0017

0.000158

Endrin aldehyde

7421-93-4

NA

NA

0.0105

EPA Region V ESLs

0.0105

ECO PAL

0.00067

0.0017

0.000389

Endrin ketone

53494-70-5

NA

NA

NA

NA

NA

0.00067

0.0017

0.000417

58-89-9

2.1

C/I RSL

0.005

EPA Region V ESLs

0.005

NA
ECO PAL

0.00034

0.0017

0.000339

5103-74-2

6.5

C/I RSL

0.224

EPA Region V ESLs

0.224

ECO PAL

0.00034

0.0017

0.000286

76-44-8

0.38

C/I RSL

0.00598

EPA Region V ESLs

0.00598

ECO PAL

0.00034

0.0017

0.000204

1024-57-3

0.19

C/I RSL

0.152

EPA Region V ESLs

0.152

ECO PAL

0.00067

0.0017

0.000429

72-43-5

310

C/I RSL

0.0199

EPA Region V ESLs

0.0199

ECO PAL

0.0017

0.0033

0.000719

8001-35-2

1.6

C/I RSL

0.119

EPA Region V ESLs

0.119

ECO PAL

0.034

0.067

0.0152

Endrin

gamma-BHC (Lindane)
gamma-Chlordane
Heptachlor
Heptachlor epoxide
Methoxychlor
Toxaphene
Notes:

Applicable conservative screening levels were identified for comparison to laboratory MDLs, LODs, and LOQs; Please note that other screening values may be used in future risk assessments.
(1) Human Health PALs were selected as the lowest of the following:
USEPA Regional Screening Level (RSL) Tables; November 2012. The Commercial/Industrial RSLs were used for the HH PAL for soil. The non-cancer RSLs, which are derived using a
noncancer hazard quotient (HQ) of 1, were adjusted to an HQ of 0.1.
Iowa Statewide Standards for Soil, obtained from: https://programs.iowadnr.gov/riskcalc/pages/standards.aspx
(2) Ecological PALs were selected from the following hierarchy of sources:
A) USEPA Eco-SSLs; USEPA Ecological Soil Screening Levels 2003-2007.
B) USEPA Region V ESLs; USEPA. 2003. USEPA, Region V, RCRA Ecological Screening Levels. August 22, 2003.
C) The final selected NOAEL-based Critical Concentration for Terrestrial Receptors from the Site-Wide Baselint Ecological Risk Assessment (when lower than the selected ecological value only)
(3) Represents lower of identified human health (HH) and ecological (ECO) based PALs
(4) Levels of Detection (LODs), Levels of Quantification (LOQ) and Method Detection Limits (MDLs) as determined by the laboratory
Bold indicates that PAL falls between the LOQ and MDL. This would result in "J" estimated values, which are considered usable data for the purposes of risk evaluation.
Highlighted cells indicate that the PAL falls below both the LOQ and MDL.
NA: No human health or ecological screening levels available
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Matrix: Soil
Analytical Group: Herbicides
Concentration Level: Low
Human Health PALs
(mg/kg)

(1)

Ecological PALs (2)
(mg/kg)

CAS Number
93-76-5

Value
610

Reference
Iowa Soil

Value
0.596

Reference
EPA Region V ESLs

2,4-D

94-75-7

690

Iowa Soil

0.0272

2,4-DB

94-82-6

490

C/I RSL

NA

Dalapon

75-99-0

1800

C/I RSL

Dicamba

1918-00-9

1800

C/I RSL

Dichlorprop

120-36-5

NA

NA

NA

Dinoseb

88-85-7

61

Iowa Soil

0.0218

MCPA

94-74-6

31

C/I RSL

NA

MCPP

93-65-2

62

C/I RSL

NA

Silvex (2,4,5-TP)

93-72-1

490

C/I RSL

0.109

Analyte
2,4,5-T

Project Action
Project
(3)
Action Limit
Limit
Reference
(mg/kg)

Laboratory-specific (4)
(mg/kg)
LODs

LOQs

MDLs

0.596

ECO PAL

0.02

0.026

0.00793

EPA Region V ESLs

0.0272

ECO PAL

0.08

0.25

0.022

NA

490

HH PAL

0.08

0.25

0.0438

NA

NA

1800

HH PAL

0.04

0.09

0.0385

NA

NA

1800

HH PAL

0.04

0.04

0.00393

NA

NA

0.25

0.0234

0.0218

NA
ECO PAL

0.08

EPA Region V ESLs

0.025

0.045

0.0136

NA

31

HH PAL

5

20.5

3.071

NA

62

HH PAL

5

17.5

4.796

EPA Region V ESLs

0.109

ECO PAL

0.02

0.03

0.00328

Notes:
Applicable conservative screening levels were identified for comparison to laboratory MDLs, LODs, and LOQs; Please note that other screening values may be used in future risk assessments.
(1) Human Health PALs were selected as the lowest of the following:
USEPA Regional Screening Level (RSL) Tables; November 2012. The Commercial/Industrial RSLs were used for the HH PAL for soil. The non-cancer RSLs, which are derived using a
noncancer hazard quotient (HQ) of 1, were adjusted to an HQ of 0.1.
Iowa Statewide Standards for Soil, obtained from: https://programs.iowadnr.gov/riskcalc/pages/standards.aspx
(2) Ecological PALs were selected from the following hierarchy of sources:
A) USEPA Eco-SSLs; USEPA Ecological Soil Screening Levels 2003-2007.
B) USEPA Region V ESLs; USEPA. 2003. USEPA, Region V, RCRA Ecological Screening Levels. August 22, 2003.
C) The final selected NOAEL-based Critical Concentration for Terrestrial Receptors from the Site-Wide Baselint Ecological Risk Assessment (when lower than the selected ecological value only)
(3) Represents lower of identified human health (HH) and ecological (ECO) based PALs
(4) Levels of Detection (LODs), Levels of Quantification (LOQ) and Method Detection Limits (MDLs) as determined by the laboratory
Bold indicates that PAL falls between the LOQ and MDL. This would result in "J" estimated values, which are considered usable data for the purposes of risk evaluation.
Highlighted cells indicate that the PAL falls below both the LOQ and MDL.
NA: No human health or ecological screening levels available
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Matrix: Soil
Analytical Group: PCBs
Concentration Level: Low
Human Health PALs (1)
(mg/kg)
Analyte
PCB-1016

CAS Number
12674-11-2

Value
21

Reference
C/I RSL

Ecological PALs
(mg/kg)
Value
0.332

(2)

Reference
EPA Region V ESLs

Project Action
Project
(3)
Action Limit
Limit
Reference
(mg/kg)
0.332

ECO PAL

Laboratory-specific (4)
(mg/kg)
LODs

LOQs

MDLs

0.016

0.033

0.00872

PCB-1221

11104-28-2

0.54

C/I RSL

0.332

EPA Region V ESLs

0.332

ECO PAL

0.016

0.033

0.00872

PCB-1232

11141-16-5

0.54

C/I RSL

0.332

EPA Region V ESLs

0.332

ECO PAL

0.016

0.033

0.00872

PCB-1242

53469-21-9

0.74

C/I RSL

0.332

EPA Region V ESLs

0.332

ECO PAL

0.016

0.033

0.00872

PCB-1248

12672-29-6

0.74

C/I RSL

0.332

EPA Region V ESLs

0.332

ECO PAL

0.016

0.033

0.00872

PCB-1254

11097-69-1

0.74

C/I RSL

0.332

EPA Region V ESLs

0.332

ECO PAL

0.01

0.033

0.0055

PCB-1260

11096-82-5

0.74

C/I RSL

0.21

CC NOAEL

0.21

ECO PAL

0.01

0.033

0.0055

PCB-1262

37324-23-5

2.2

Iowa Soil

0.332

EPA Region V ESLs

0.332

ECO PAL

0.01

0.033

0.0055

PCB-1268

11100-14-4

2.2

Iowa Soil

0.332

EPA Region V ESLs

0.332

ECO PAL

0.01

0.033

0.0055

Notes:
Applicable conservative screening levels were identified for comparison to laboratory MDLs, LODs, and LOQs; Please note that other screening values may be used in future risk assessments.
(1) Human Health PALs were selected as the lowest of the following:
USEPA Regional Screening Level (RSL) Tables; November 2012. The Commercial/Industrial RSLs were used for the HH PAL for soil. The non-cancer RSLs, which are derived using a
noncancer hazard quotient (HQ) of 1, were adjusted to an HQ of 0.1.
Iowa Statewide Standards for Soil, obtained from: https://programs.iowadnr.gov/riskcalc/pages/standards.aspx
(2) Ecological PALs were selected from the following hierarchy of sources:
A) USEPA Eco-SSLs; USEPA Ecological Soil Screening Levels 2003-2007.
B) USEPA Region V ESLs; USEPA. 2003. USEPA, Region V, RCRA Ecological Screening Levels. August 22, 2003.
C) The final selected NOAEL-based Critical Concentration for Terrestrial Receptors from the Site-Wide Baselint Ecological Risk Assessment (when lower than the selected ecological value only)
(3) Represents lower of identified human health (HH) and ecological (ECO) based PALs
(4) Levels of Detection (LODs), Levels of Quantification (LOQ) and Method Detection Limits (MDLs) as determined by the laboratory
Bold indicates that PAL falls between the LOQ and MDL. This would result in "J" estimated values, which are considered usable data for the purposes of risk evaluation.
Highlighted cells indicate that the PAL falls below both the LOQ and MDL.
NA: No human health or ecological screening levels available
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Matrix: Soil
Analytical Group: Metals
Concentration Level: Low
Human Health PALs
(mg/kg)

(1)

Ecological PALs (2)
(mg/kg)

Project Action
Project
(3)
Action Limit
Limit
Reference
(mg/kg)

Laboratory-specific (4)
(mg/kg)

Arsenic

CAS Number
7440-38-2

Value
1.6

Reference
C/I RSL

Value
15.37

Reference
CC NOAEL

Barium

7440-39-3

15000

Iowa Soil

330

EPA EcoSSLs

Calcium

7440-70-2

NA

NA

NA

Cadmium

7440-43-9

70

Iowa Soil

0.36

Chromium

7440-47-3

5.6

C/I RSL

26

EPA EcoSSLs

5.6

HH PAL

1.0

1.9

0.45

Lead

7439-92-1

400

Iowa Soil

11

EPA EcoSSLs

11

ECO PAL

0.30

0.30

0.10

Magnesium

7439-95-4

NA

NA

NA

NA

NA

NA

11.4

50.0

3.8

Sodium

7440-23-5

NA

NA

NA

NA

NA

20.0

25.0

6.7

Selenium

7782-49-2

390

Iowa Soil

0.52

EPA EcoSSLs

0.52

NA
ECO PAL

0.20

0.50

0.16
0.024

Analyte

LODs

LOQs

1.6

HH PAL

0.78

1.0

MDLs
0.26

330

ECO PAL

0.28

2.0

0.094

NA

NA

60

5.82

0.36

NA
ECO PAL

17.5

EPA EcoSSLs

0.048

0.06

0.016

Silver

7440-22-4

370

Iowa Soil

4.2

EPA EcoSSLs

4.2

ECO PAL

0.072

0.20

Uranium

7440-61-1

310

C/I RSL

NA

NA

NA

0.06

0.10

0.02

Mercury

7439-97-6

4.3

C/I RSL

0.1

EPA Region V ESLs

0.1

NA
ECO PAL

0.030

0.04

0.011

Hexavalent Chromium

18540-29-9

5.6

C/I RSL

130

EPA EcoSSLs

5.6

HH PAL

0.10

0.40

0.10

Notes:
Applicable conservative screening levels were identified for comparison to laboratory MDLs, LODs, and LOQs; Please note that other screening values may be used in future risk assessments.
(1) Human Health PALs were selected as the lowest of the following:
USEPA Regional Screening Level (RSL) Tables; November 2012. The Commercial/Industrial RSLs were used for the HH PAL for soil. The non-cancer RSLs, which are derived using a
noncancer hazard quotient (HQ) of 1, were adjusted to an HQ of 0.1.
Iowa Statewide Standards for Soil, obtained from: https://programs.iowadnr.gov/riskcalc/pages/standards.aspx
(2) Ecological PALs were selected from the following hierarchy of sources:
A) USEPA Eco-SSLs; USEPA Ecological Soil Screening Levels 2003-2007.
B) USEPA Region V ESLs; USEPA. 2003. USEPA, Region V, RCRA Ecological Screening Levels. August 22, 2003.
C) The final selected NOAEL-based Critical Concentration for Terrestrial Receptors from the Site-Wide Baselint Ecological Risk Assessment (when lower than the selected ecological value only)
(3) Represents lower of identified human health (HH) and ecological (ECO) based PALs
(4) Levels of Detection (LODs), Levels of Quantification (LOQ) and Method Detection Limits (MDLs) as determined by the laboratory
Bold indicates that PAL falls between the LOQ and MDL. This would result in "J" estimated values, which are considered usable data for the purposes of risk evaluation.
Highlighted cells indicate that the PAL falls below both the LOQ and MDL.
NA: No human health or ecological screening levels available
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Matrix: Soil
Analytical Group: Radiochemistry
Concentration Level: Low
Human Health PALs (1)
(pCi/g)

Ecological PALs (2)
(pCi/g)

Gross Alpha

CAS Number
12587-46-1

Value
NA

Reference
NA

Value
NA

Reference
NA

Gross Beta

12587-47-2

NA

NA

NA

Cesium-137

10045-97-3

NA

NA

Radium-226

13982-63-3

NA

NA

Analyte

Project Action
Project
(3)
Action Limit
Limit
Reference
(pCi/g)

Laboratory-specific (4)
(pCi/g)
LODs

LOQs

MDLs

NA

NA

NA

10

NA

NA

NA

NA

NA

10

NA

NA

NA

NA

NA

NA

0.2

NA

NA

NA

NA

NA

NA

1.0

NA

Notes:
Applicable conservative screening levels were identified for comparison to laboratory MDLs, LODs, and LOQs; Please note that other screening values may be used in future risk assessments.
(1) Human Health PALs were selected as the lowest of the following:
USEPA Regional Screening Level (RSL) Tables; November 2012. The Commercial/Industrial RSLs were used for the HH PAL for soil. The non-cancer RSLs, which are derived using a
noncancer hazard quotient (HQ) of 1, were adjusted to an HQ of 0.1.
Iowa Statewide Standards for Soil, obtained from: https://programs.iowadnr.gov/riskcalc/pages/standards.aspx
(2) Ecological PALs were selected from the following hierarchy of sources:
A) USEPA Eco-SSLs; USEPA Ecological Soil Screening Levels 2003-2007.
B) USEPA Region V ESLs; USEPA. 2003. USEPA, Region V, RCRA Ecological Screening Levels. August 22, 2003.
C) The final selected NOAEL-based Critical Concentration for Terrestrial Receptors from the Site-Wide Baselint Ecological Risk Assessment (when lower than the selected ecological value only)
(3) Represents lower of identified human health (HH) and ecological (ECO) based PALs
(4) Levels of Detection (LODs), Levels of Quantification (LOQ) and Method Detection Limits (MDLs) as determined by the laboratory
Bold indicates that PAL falls between the LOQ and MDL. This would result in "J" estimated values, which are considered usable data for the purposes of risk evaluation.
Highlighted cells indicate that the PAL falls below both the LOQ and MDL.
NA: No human health or ecological screening levels available
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Matrix: Groundwater
Analytical Group: VOCs
Concentration Level: Low
Human Health PALs (1)
(ug/L)

Ecological PALs (2)
(ug/L)

CAS Number
71-55-6

Value

Reference

200

MCL

Value
NA

Reference
NA

1,1,2,2-Tetrachloroethane

79-34-5

0.066

Tapwater RSL

NA

1,1,2-Trichloro-1,2,2-trifluoroethane

76-13-1

2100

Iowa GW

1,1,2-Trichloroethane

79-00-5

0.24

1,1-Dichloroethane

75-34-3

1,1-Dichloroethene

Project Action
Project
(3)
Action Limit
Limit
Reference
(ug/L)

Laboratory-specific (ug/L)

(4)

LODs

LOQs

200

HH PAL

1

5

0.291

NA

0.066

HH PAL

2

5

0.425

NA

NA

2100

HH PAL

2

5

0.246

Tapwater RSL

NA

NA

0.24

HH PAL

1

5

0.573

2.4

Tapwater RSL

NA

NA

2.4

HH PAL

1

5

0.392

75-35-4

7

MCL

NA

NA

7

HH PAL

1

5

0.365

1,2-Dichloroethane

107-06-2

0.15

Tapwater RSL

NA

NA

0.15

HH PAL

1

5

0.372

1,2-Dichloropropane

78-87-5

0.38

Tapwater RSL

NA

NA

0.38

HH PAL

1

5

0.317

2-Butanone (MEK)

78-93-3

4000

Iowa GW

NA

NA

4000

HH PAL

5

20

0.389

Analyte
1,1,1-Trichloroethane

MDLs

2-Hexanone

591-78-6

34

Tapwater RSL

NA

NA

34

HH PAL

2

20

0.593

4-Methyl-2-pentanone (MIBK)

108-10-1

560

Iowa GW

NA

NA

560

HH PAL

2

20

0.326

Acetone

67-64-1

6300

Iowa GW

NA

NA

6300

HH PAL

10

20

6.67

Benzene

71-43-2

0.39

Tapwater RSL

NA

NA

0.39

HH PAL

1

5

0.253

Bromodichloromethane

75-27-4

0.12

Tapwater RSL

NA

NA

0.12

HH PAL

2

5

0.254

Bromoform

75-25-2

7.9

Tapwater RSL

NA

NA

7.9

HH PAL

1

5

0.366

Bromomethane

74-83-9

7

Tapwater RSL

NA

NA

7

HH PAL

2

10

0.396

Carbon disulfide

75-15-0

700

Iowa GW

NA

NA

700

HH PAL

1

5

0.369

Carbon tetrachloride

56-23-5

0.39

Tapwater RSL

NA

NA

0.39

HH PAL

1

5

0.36

Chlorobenzene

108-90-7

72

Tapwater RSL

NA

NA

72

HH PAL

1

5

0.382

Chloroethane

75-00-3

2800

Iowa GW

NA

NA

2800

HH PAL

1

10

0.382

Chloroform

67-66-3

0.19

Tapwater RSL

NA

NA

0.19

HH PAL

1

5

0.147

Chloromethane

74-87-3

30

Iowa GW

NA

NA

30

HH PAL

2

10

0.553

156-59-2

28

Tapwater RSL

NA

NA

28

HH PAL

1

5

0.159

NA

0.41

HH PAL

1

5

0.339

cis-1,2-Dichloroethene
cis-1,3-Dichloropropene

10061-01-5

0.41

Tapwater RSL

NA

Dibromochloromethane

124-48-1

0.15

Tapwater RSL

NA

NA

0.15

HH PAL

1

5

0.329

Dichlorodifluoromethane

75-71-8

190

Tapwater RSL

NA

NA

190

HH PAL

2

10

0.449

Ethylbenzene
m-Xylene & p-Xylene

100-41-4

1.3

Tapwater RSL

NA

NA

1.3

HH PAL

1

5

0.299

179601-23-1

190

Tapwater RSL

NA

NA

190

HH PAL

1

5

0.569

Methylene Chloride

75-09-2

5

MCL

NA

NA

5

HH PAL

5

7.5

1.67

o-Xylene

95-47-6

190

Tapwater RSL

NA

NA

190

HH PAL

1

5

0.318

Styrene

100-42-5

100

MCL

NA

NA

100

HH PAL

1

5

0.347
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Human Health PALs (1)
(ug/L)

Ecological PALs (2)
(ug/L)

CAS Number
127-18-4

Value

Reference

5

MCL

Value
NA

Reference
NA

Toluene

108-88-3

860

Tapwater RSL

NA

trans-1,2-Dichloroethene

156-60-5

86

Tapwater RSL

Analyte
Tetrachloroethene

trans-1,3-Dichloropropene

Project Action
Project
(3)
Action Limit
Limit
Reference
(ug/L)

Laboratory-specific (ug/L)

(4)

LODs

LOQs

MDLs

5

HH PAL

1

5

0.28

NA

860

HH PAL

1

5

1.0

NA

NA

86

HH PAL

1

5

0.178
0.349

10061-02-6

0.41

Tapwater RSL

NA

NA

0.41

HH PAL

1

5

Trichloroethene

79-01-6

0.44

Tapwater RSL

NA

NA

0.44

HH PAL

1

5

0.29

Vinyl chloride

75-01-4

0.015

Tapwater RSL

NA

NA

0.015

HH PAL

1

5

0.428

Notes:
Applicable conservative screening levels were identified for comparison to laboratory MDLs, LODs, and LOQs; Please note that other screening values may be used in future risk assessments.
(1) Human Health PALs were selected as the lowest of the following:
USEPA Tapwater Regional Screening Levels (RSL) Table; November 2012.
USEPA MCLs obtained form the USEPA RSL Table; November 2012
Iowa Statewide Standards for a Protected Groundwater Source, obtained from: https://programs.iowadnr.gov/riskcalc/pages/standards.aspx
(2) Ecological PALs were not selected for groundwater, as groundwater will not be screened for the ecological risk assessment.
(3) Represents the final selected PAL
(4) Levels of Detection (LODs), Levels of Quantification (LOQ) and Method Detection Limits (MDLs) as determined by the laboratory
Bold indicates that PAL falls between the LOQ and MDL. This would result in "J" estimated values, which are considered usable data for the purposes of risk evaluation.
Highlighted cells indicate that the PAL falls below both the LOQ and MDL.
NA: No human health or ecological screening levels available
Surrogate: 1,3-dichloropropene used as a surrogate for cis- and trans-1,3-dichloropropene
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Matrix: Groundwater
Analytical Group: SVOCs
Concentration Level: Low
Human Health PALs (1)
(ug/L)

Ecological PALs (2)
(ug/L)

CAS Number
120-82-1

Value

Reference

0.99

Tapwater RSL

Value
NA

Reference
NA

1,2-Dichlorobenzene

95-50-1

280

Tapwater RSL

NA

1,3-Dichlorobenzene

541-73-1

600

Iowa GW

1,4-Dichlorobenzene

106-46-7

0.42

2,2'-oxybis[1-chloropropane]

108-60-1

2,4,5-Trichlorophenol

Project Action
Project
(3)
Action Limit
Limit
Reference
(ug/L)

Laboratory-specific (ug/L)

(4)

LODs

LOQs

MDLs

0.99

HH PAL

3

10

1

NA

280

HH PAL

3

10

1

NA

NA

600

HH PAL

3

10

1

Tapwater RSL

NA

NA

0.42

HH PAL

3

10

1

0.31

Tapwater RSL

NA

NA

0.31

HH PAL

3

10

1

95-95-4

700

Iowa GW

NA

NA

700

HH PAL

3

10

1

2,4,6-Trichlorophenol

88-06-2

3.5

Tapwater RSL

NA

NA

3.5

HH PAL

3

10

1

2,4-Dichlorophenol

120-83-2

20

Iowa GW

NA

NA

20

HH PAL

3

10

1.08

2,4-Dimethylphenol

105-67-9

140

Iowa GW

NA

NA

140

HH PAL

3

10

1

2,4-Dinitrophenol

51-28-5

14

Iowa GW

NA

NA

14

HH PAL

10

50

2

2,4-Dinitrotoluene

121-14-2

0.2

Tapwater RSL

NA

NA

0.2

HH PAL

3

10

1

2,6-Dinitrotoluene

606-20-2

0.26

Iowa GW

NA

NA

0.26

HH PAL

3

10

2.16

2-Chloronaphthalene

91-58-7

550

Tapwater RSL

NA

NA

550

HH PAL

3

10

1

2-Chlorophenol

95-57-8

71

Tapwater RSL

NA

NA

71

HH PAL

3

10

1

2-Methylnaphthalene

91-57-6

27

Tapwater RSL

NA

NA

27

HH PAL

3

10

1

2-Methylphenol

95-48-7

35

Iowa GW

NA

NA

35

HH PAL

3

10

1

2-Nitroaniline

88-74-4

150

Tapwater RSL

NA

NA

150

HH PAL

3

10

1
1

Analyte
1,2,4-Trichlorobenzene

2-Nitrophenol

88-75-5

60

Iowa GW

NA

NA

60

HH PAL

3

10

15831-10-4

70

Iowa GW

NA

NA

70

HH PAL

3

10

1

91-94-1

0.11

Tapwater RSL

NA

NA

0.11

HH PAL

3

50

1.29

3-Nitroaniline

99-09-2

NA

NA

NA

NA

NA

NA

10

10

1

4,6-Dinitro-2-methylphenol

534-52-1

1.2

Tapwater RSL

NA

NA

1.2

HH PAL

3

50

1

4-Bromophenyl phenyl ether

101-55-3

NA

NA

NA

NA

NA

NA

3

10

1

4-Chloro-3-methylphenol

59-50-7

1100

Tapwater RSL

NA

NA

1100

HH PAL

3

10

1

4-Chloroaniline

106-47-8

0.32

Tapwater RSL

NA

NA

0.32

HH PAL

3

10

2.2

4-Chlorophenyl phenyl ether

7005-72-3

NA

NA

NA

NA

NA

NA

3

10

1

4-Nitroaniline

100-01-6

3.3

Tapwater RSL

NA

NA

3.3

HH PAL

3

10

1

4-Nitrophenol

100-02-7

60

Iowa GW

NA

NA

60

HH PAL

10

25

2

Acenaphthene

83-32-9

400

Tapwater RSL

NA

NA

400

HH PAL

3

10

1

Acenaphthylene

208-96-8

210

Iowa GW

NA

NA

210

HH PAL

3

10

1

Aniline

62-53-3

12

Tapwater RSL

NA

NA

12

HH PAL

3

10

1.27

Anthracene

120-12-7

1300

Tapwater RSL

NA

NA

1300

HH PAL

3

10

1

Benzo[a]anthracene

56-55-3

0.029

Tapwater RSL

NA

NA

0.029

HH PAL

3

10

1

Benzo[a]pyrene

50-32-8

0.0029

Tapwater RSL

NA

NA

0.0029

HH PAL

3

10

1

Benzo[b]fluoranthene

205-99-2

0.029

Tapwater RSL

NA

NA

0.029

HH PAL

3

10

1

3 & 4 Methylphenol
3,3'-Dichlorobenzidine
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Human Health PALs (1)
(ug/L)

Ecological PALs (2)
(ug/L)

Analyte
Benzo[g,h,i]perylene

CAS Number
191-24-2

Value

Reference

21

Iowa GW

Value
NA

Reference
NA

Benzo[k]fluoranthene

207-08-9

0.29

Tapwater RSL

NA

Benzoic acid

65-85-0

58000

Tapwater RSL

Benzyl alcohol

100-51-6

1500

Bis(2-chloroethoxy)methane

111-91-1

46

Bis(2-chloroethyl)ether

111-44-4

Bis(2-ethylhexyl) phthalate

Project Action
Project
(3)
Action Limit
Limit
Reference
(ug/L)

Laboratory-specific (ug/L)

(4)

LODs

LOQs

MDLs

21

HH PAL

3

10

1

NA

0.29

HH PAL

3

10

1

NA

NA

58000

HH PAL

10

50

5

Tapwater RSL

NA

NA

1500

HH PAL

3

10

1

Tapwater RSL

NA

NA

46

HH PAL

3

10

1

0.012

Tapwater RSL

NA

NA

0.012

HH PAL

3

10

1

117-81-7

4.8

Tapwater RSL

NA

NA

4.8

HH PAL

3

10

1

Butyl benzyl phthalate

85-68-7

14

Tapwater RSL

NA

NA

14

HH PAL

3

10

1

Carbazole

86-74-8

8.8

Iowa GW

NA

NA

NA

NA

3

10

1

Chrysene

218-01-9

2.9

Tapwater RSL

NA

NA

2.9

HH PAL

3

10

1

Dibenz(a,h)anthracene

53-70-3

0.0029

Tapwater RSL

NA

NA

0.0029

HH PAL

3

10

1

Dibenzofuran

132-64-9

5.8

Tapwater RSL

NA

NA

5.8

HH PAL

3

10

1

Diethyl phthalate

84-66-2

5600

Iowa GW

NA

NA

5600

HH PAL

3

10

1

Dimethyl phthalate

131-11-3

NA

NA

NA

NA

NA

NA

3

10

1

Di-n-butyl phthalate

84-74-2

670

Tapwater RSL

NA

NA

670

HH PAL

3

10

1

Di-n-octyl phthalate

117-84-0

140

Iowa GW

NA

NA

140

HH PAL

10

15

1

280

Iowa GW

NA

NA

280

HH PAL

3

10

1

NA

220

HH PAL

3

10

1

Fluoranthene

206-44-0

Fluorene

86-73-7

220

Tapwater RSL

NA

Hexachlorobenzene

118-74-1

0.042

Tapwater RSL

NA

NA

0.042

HH PAL

3

10

1

Hexachlorobutadiene

87-68-3

0.26

Tapwater RSL

NA

NA

0.26

HH PAL

3

10

1

Hexachlorocyclopentadiene

77-47-4

22

Tapwater RSL

NA

NA

22

HH PAL

3

10

1

Hexachloroethane

67-72-1

0.79

Tapwater RSL

NA

NA

0.79

HH PAL

3

10

1

Indeno[1,2,3-cd]pyrene

193-39-5

0.029

Tapwater RSL

NA

NA

0.029

HH PAL

3

10

1

Isophorone

78-59-1

67

Tapwater RSL

NA

NA

67

HH PAL

3

10

1

Naphthalene

91-20-3

0.14

Tapwater RSL

NA

NA

0.14

HH PAL

3

10

1

Nitrobenzene

98-95-3

0.12

Tapwater RSL

NA

NA

0.12

HH PAL

3

10

1.09

N-Nitrosodi-n-propylamine

621-64-7

0.0093

Tapwater RSL

NA

NA

0.0093

HH PAL

3

10

1

N-Nitrosodiphenylamine

86-30-6

10

Tapwater RSL

NA

NA

10

HH PAL

3

10

1

Pentachlorophenol

87-86-5

0.035

Tapwater RSL

NA

NA

0.035

HH PAL

3

50

1.27

Phenanthrene

85-01-8

210

Iowa GW

NA

NA

210

HH PAL

3

10

1

Phenol

108-95-2

2000

Iowa GW

NA

NA

2000

HH PAL

3

15

2

Pyrene

129-00-0

87

Tapwater RSL

NA

NA

87

HH PAL

3

10

1
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Notes:
Applicable conservative screening levels were identified for comparison to laboratory MDLs, LODs, and LOQs; Please note that other screening values may be used in future risk assessments.
(1) Human Health PALs were selected as the lowest of the following:
USEPA Tapwater Regional Screening Levels (RSL) Table; November 2012.
USEPA MCLs obtained form the USEPA RSL Table; November 2012
Iowa Statewide Standards for a Protected Groundwater Source, obtained from: https://programs.iowadnr.gov/riskcalc/pages/standards.aspx
(2) Ecological PALs were not selected for groundwater, as groundwater will not be screened for the ecological risk assessment.
(3) Represents the final selected PAL
(4) Levels of Detection (LODs), Levels of Quantification (LOQ) and Method Detection Limits (MDLs) as determined by the laboratory
Bold indicates that PAL falls between the LOQ and MDL. This would result in "J" estimated values, which are considered usable data for the purposes of risk evaluation.
Highlighted cells indicate that the PAL falls below both the LOQ and MDL.
NA: No human health or ecological screening levels available
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Matrix: Groundwater
Analytical Group: Explosives
Concentration Level: Low
Human Health PALs
(ug/L)

(1)

Ecological PALs (2)
(ug/L)

Analyte
2-Amino-4,6-dinitrotoluene

CAS Number
35572-78-2

Value

Reference

30

Tapwater RSL

Value
NA

Reference
NA

4-Amino-2,6-dinitrotoluene

19406-51-0

30

Tapwater RSL

NA

1,3-Dinitrobenzene

99-65-0

1

Iowa GW

2,4-Dinitrotoluene

121-14-2

0.2

Tapwater RSL

2,6-Dinitrotoluene

606-20-2

0.26

Iowa GW

HMX

2691-41-0

400

Iowa GW

Nitrobenzene

98-95-3

0.12

Tapwater RSL

m-Nitrotoluene

99-08-1

1.3

Tapwater RSL

o-Nitrotoluene

88-72-2

0.27

p-Nitrotoluene

99-99-0

RDX
Tetryl

Project Action
Project
Action Limit
Limit (3)
Reference
(ug/L)

Laboratory-specific (ug/L)

(4)

LODs

LOQs

30

HH PAL

0.20

0.30

0.12

NA

30

HH PAL

0.20

0.40

0.12

NA

NA

1

HH PAL

0.20

0.20

0.10

NA

NA

0.2

HH PAL

0.20

0.25

0.081

NA

NA

0.26

HH PAL

0.20

0.40

0.13

NA

NA

400

HH PAL

0.20

0.35

0.11

NA

NA

0.12

HH PAL

0.20

0.25

0.08

NA

NA

1.3

HH PAL

0.20

0.50

0.12

Tapwater RSL

NA

NA

0.27

HH PAL

0.20

0.50

0.10

3.7

Tapwater RSL

NA

NA

3.7

HH PAL

0.20

0.50

0.14

121-82-4

0.61

Tapwater RSL

NA

NA

0.61

HH PAL

0.20

0.30

0.09

479-45-8

61

Tapwater RSL

NA

NA

61

HH PAL

0.20

0.25

0.06

1,3,5-Trinitrobenzene

99-35-4

460

Tapwater RSL

NA

NA

460

HH PAL

0.20

0.20

0.06

2,4,6-Trinitrotoluene

118-96-7

Iowa GW

NA

NA

2

HH PAL

0.20

0.25

0.08

2

Notes:
Applicable conservative screening levels were identified for comparison to laboratory MDLs, LODs, and LOQs; Please note that other screening values may be used in future risk assessments.
(1) Human Health PALs were selected as the lowest of the following:
USEPA Tapwater Regional Screening Levels (RSL) Table; November 2012.
USEPA MCLs obtained form the USEPA RSL Table; November 2012
Iowa Statewide Standards for a Protected Groundwater Source, obtained from: https://programs.iowadnr.gov/riskcalc/pages/standards.aspx
(2) Ecological PALs were not selected for groundwater, as groundwater will not be screened for the ecological risk assessment.
(3) Represents the final selected PAL
(4) Levels of Detection (LODs), Levels of Quantification (LOQ) and Method Detection Limits (MDLs) as determined by the laboratory
Bold indicates that PAL falls between the LOQ and MDL. This would result in "J" estimated values, which are considered usable data for the purposes of risk evaluation.
Highlighted cells indicate that the PAL falls below both the LOQ and MDL.
NA: No human health or ecological screening levels available
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Matrix: Groundwater
Analytical Group: Pesticides
Concentration Level: Low
Human Health PALs (1)
(ug/L)

Ecological PALs (2)
(ug/L)

CAS Number
72-54-8

Value

Reference

4,4'-DDD

0.027

Tapwater RSL

Value
NA

Reference
NA

4,4'-DDE

72-55-9

0.2

Tapwater RSL

NA

4,4'-DDT

50-29-3

0.2

Tapwater RSL

Aldrin

309-00-2

0.004

Tapwater RSL

Analyte

Project Action
Project
(3)
Action Limit
Limit
Reference
(ug/L)

Laboratory-specific (ug/L)

(4)

LODs

LOQs

MDLs

0.027

HH PAL

0.02

0.05

0.01

NA

0.2

HH PAL

0.02

0.05

0.01

NA

NA

0.2

HH PAL

0.02

0.05

0.01

NA

NA

0.004

HH PAL

0.02

0.05

0.01
0.01

alpha-BHC

319-84-6

0.0062

Tapwater RSL

NA

NA

0.0062

HH PAL

0.02

0.05

alpha-Chlordane

5103-71-9

0.19

Tapwater RSL

NA

NA

0.19

HH PAL

0.02

0.05

0.01

beta-BHC

319-85-7

0.022

Tapwater RSL

NA

NA

0.022

HH PAL

0.02

0.05

0.013

delta-BHC

319-86-8

NA

NA

NA

NA

NA

NA

0.02

0.05

0.01

Dieldrin

60-57-1

0.0015

Tapwater RSL

NA

NA

0.0015

HH PAL

0.02

0.05

0.01

Endosulfan I

959-98-8

42

Iowa GW

NA

NA

42

HH PAL

0.02

0.05

0.01

Endosulfan II

33213-65-9

42

Iowa GW

NA

NA

42

HH PAL

0.02

0.05

0.01

Endosulfan sulfate

1031-07-8

NA

NA

NA

NA

NA

NA

0.02

0.055

0.01

72-20-8

1.7

Tapwater RSL

NA

NA

1.7

HH PAL

0.02

0.05

0.017

Endrin aldehyde

7421-93-4

NA

NA

NA

NA

NA

NA

0.02

0.05

0.01

Endrin ketone

53494-70-5

NA

NA

NA

NA

NA

NA

0.02

0.05

0.01

58-89-9

0.036

Tapwater RSL

NA

NA

0.036

HH PAL

0.02

0.05

0.01

5103-74-2

0.19

Tapwater RSL

NA

NA

0.19

HH PAL

0.02

0.05

0.01

76-44-8

0.0018

Tapwater RSL

NA

NA

0.0018

HH PAL

0.02

0.1

0.01

1024-57-3

0.0033

Tapwater RSL

NA

NA

0.0033

HH PAL

0.02

0.05

0.017

Endrin

gamma-BHC (Lindane)
gamma-Chlordane
Heptachlor
Heptachlor epoxide
Methoxychlor
Toxaphene

72-43-5

27

Tapwater RSL

NA

NA

27

HH PAL

0.02

0.1

0.01

8001-35-2

0.013

Tapwater RSL

NA

NA

0.013

HH PAL

0.4

2

0.27

Notes:
Applicable conservative screening levels were identified for comparison to laboratory MDLs, LODs, and LOQs; Please note that other screening values may be used in future risk assessments.
(1) Human Health PALs were selected as the lowest of the following:
USEPA Tapwater Regional Screening Levels (RSL) Table; November 2012.
USEPA MCLs obtained form the USEPA RSL Table; November 2012
Iowa Statewide Standards for a Protected Groundwater Source, obtained from: https://programs.iowadnr.gov/riskcalc/pages/standards.aspx
(2) Ecological PALs were not selected for groundwater, as groundwater will not be screened for the ecological risk assessment.
(3) Represents the final selected PAL
(4) Levels of Detection (LODs), Levels of Quantification (LOQ) and Method Detection Limits (MDLs) as determined by the laboratory
Bold indicates that PAL falls between the LOQ and MDL. This would result in "J" estimated values, which are considered usable data for the purposes of risk evaluation.
Highlighted cells indicate that the PAL falls below both the LOQ and MDL.
NA: No human health or ecological screening levels available
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Matrix: Groundwater
Analytical Group: Herbicides
Concentration Level: Low
Human Health PALs (1)
(ug/L)

Ecological PALs (2)
(ug/L)

CAS Number
93-76-5

Value

Reference

70

Iowa GW

Value
NA

Reference
NA

2,4-D

94-75-7

70

MCL

NA

2,4-DB

94-82-6

56

Iowa GW

Dalapon

75-99-0

200

Dicamba

1918-00-9

Dichlorprop

Project Action
Project
(3)
Action Limit
Limit
Reference
(ug/L)

Laboratory-specific (ug/L)

(4)

LODs

LOQs

MDLs

70

HH PAL

0.25

1

0.137

NA

70

HH PAL

2.5

5

1.8

NA

NA

56

HH PAL

2.5

5

2.42

MCL

NA

NA

200

HH PAL

2.0

12

0.939

440

Tapwater RSL

NA

NA

440

HH PAL

1

2

0.29

120-36-5

NA

NA

NA

NA

NA

NA

2.5

9

1.18

Dinoseb

88-85-7

7

MCL

NA

NA

7

HH PAL

1.25

2

0.632

MCPA

94-74-6

5.7

Tapwater RSL

NA

NA

5.7

HH PAL

NA

400

121

MCPP

93-65-2

12

Tapwater RSL

NA

NA

12

HH PAL

NA

400

142

Silvex (2,4,5-TP)

93-72-1

50

MCL

NA

NA

50

HH PAL

0.25

1

0.148

Analyte
2,4,5-T

Notes:
Applicable conservative screening levels were identified for comparison to laboratory MDLs, LODs, and LOQs; Please note that other screening values may be used in future risk assessments.
(1) Human Health PALs were selected as the lowest of the following:
USEPA Tapwater Regional Screening Levels (RSL) Table; November 2012.
USEPA MCLs obtained form the USEPA RSL Table; November 2012
Iowa Statewide Standards for a Protected Groundwater Source, obtained from: https://programs.iowadnr.gov/riskcalc/pages/standards.aspx
(2) Ecological PALs were not selected for groundwater, as groundwater will not be screened for the ecological risk assessment.
(3) Represents the final selected PAL
(4) Levels of Detection (LODs), Levels of Quantification (LOQ) and Method Detection Limits (MDLs) as determined by the laboratory
Bold indicates that PAL falls between the LOQ and MDL. This would result in "J" estimated values, which are considered usable data for the purposes of risk evaluation.
Highlighted cells indicate that the PAL falls below both the LOQ and MDL.
NA: No human health or ecological screening levels available
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Matrix: Groundwater
Analytical Group: PCBs
Concentration Level: Low
Human Health PALs
(ug/L)

(1)

Ecological PALs (2)
(ug/L)

CAS Number
12674-11-2

Value

Reference

PCB-1016

0.96

Tapwater RSL

Value
NA

Reference
NA

PCB-1221

11104-28-2

0.004

Tapwater RSL

NA

PCB-1232

11141-16-5

0.004

Tapwater RSL

PCB-1242

53469-21-9

0.034

Tapwater RSL

Analyte

Project Action
Project
(3)
Action Limit
Limit
Reference
(ug/L)

Laboratory-specific (ug/L)

(4)

LODs

LOQs

MDLs

0.96

HH PAL

0.3

1

0.241

NA

0.004

HH PAL

0.3

1

0.241

NA

NA

0.004

HH PAL

0.3

1

0.241

NA

NA

0.034

HH PAL

0.3

1

0.241

PCB-1248

12672-29-6

0.034

Tapwater RSL

NA

NA

0.034

HH PAL

0.3

1

0.241

PCB-1254

11097-69-1

0.034

Tapwater RSL

NA

NA

0.034

HH PAL

0.3

1

0.166

0.034

Tapwater RSL

NA

NA

0.034

HH PAL

0.3

1

0.166

NA

0.5

HH PAL

0.3

1

0.166

NA

0.5

HH PAL

0.3

1

0.166

PCB-1260

11096-82-5

PCB-1262

37324-23-5

0.5

Iowa GW

NA

PCB-1268

11100-14-4

0.5

Iowa GW

NA

Notes:
Applicable conservative screening levels were identified for comparison to laboratory MDLs, LODs, and LOQs; Please note that other screening values may be used in future risk assessments.
(1) Human Health PALs were selected as the lowest of the following:
USEPA Tapwater Regional Screening Levels (RSL) Table; November 2012.
USEPA MCLs obtained form the USEPA RSL Table; November 2012
Iowa Statewide Standards for a Protected Groundwater Source, obtained from: https://programs.iowadnr.gov/riskcalc/pages/standards.aspx
(2) Ecological PALs were not selected for groundwater, as groundwater will not be screened for the ecological risk assessment.
(3) Represents the final selected PAL
(4) Levels of Detection (LODs), Levels of Quantification (LOQ) and Method Detection Limits (MDLs) as determined by the laboratory
Bold indicates that PAL falls between the LOQ and MDL. This would result in "J" estimated values, which are considered usable data for the purposes of risk evaluation.
Highlighted cells indicate that the PAL falls below both the LOQ and MDL.
NA: No human health or ecological screening levels available
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Matrix: Groundwater
Analytical Group: Metals
Concentration Level: Low
Human Health PALs
(ug/L)

(1)

Ecological PALs (2)
(ug/L)

CAS Number
7440-38-2

Value

Reference

Arsenic

0.045

Tapwater RSL

Value
NA

Reference
NA

Barium

7440-39-3

2000

MCL

NA

Calcium

7440-70-2

NA

NA

NA

Cadmium

7440-43-9

5

MCL

Chromium

7440-47-3

0.031

Lead

7439-92-1

Magnesium

7439-95-4

Sodium

7440-23-5

Selenium

7782-49-2

Analyte

Project Action
Project
Action Limit
Limit (3)
Reference
(ug/L)

Laboratory-specific (ug/L)

(4)

LODs

LOQs

MDLs

0.045

HH PAL

3.5

10.0

1.18

NA

2000

HH PAL

0.66

2.0

0.22

NA

NA

NA

100

100

68.1

NA

NA

5

HH PAL

0.30

0.50

0.10

Tapwater RSL

NA

NA

0.031

HH PAL

9.8

10.0

3.26

15

MCL

NA

NA

15

HH PAL

0.5

3.0

0.173

NA

NA

NA

NA

NA

NA

16.8

50.0

5.59

NA

NA

NA

NA

NA

NA

45.0

50.0

15

50

MCL

NA

NA

50

HH PAL

4.8

5.0

1.59

Silver

7440-22-4

71

Tapwater RSL

NA

NA

71

HH PAL

0.15

2.0

0.05

Uranium

7440-61-1

30

MCL

NA

NA

30

HH PAL

0.69

1.0

0.231

Mercury

7439-97-6

0.63

Tapwater RSL

NA

NA

0.63

HH PAL

0.15

0.18

0.06

Hexavalent Chromium

18540-29-9

0.031

Tapwater RSL

NA

NA

0.031

HH PAL

5.0

10.0

2.59

Notes:
Applicable conservative screening levels were identified for comparison to laboratory MDLs, LODs, and LOQs; Please note that other screening values may be used in future risk assessments.
(1) Human Health PALs were selected as the lowest of the following:
USEPA Tapwater Regional Screening Levels (RSL) Table; November 2012.
USEPA MCLs obtained form the USEPA RSL Table; November 2012
Iowa Statewide Standards for a Protected Groundwater Source, obtained from: https://programs.iowadnr.gov/riskcalc/pages/standards.aspx
(2) Ecological PALs were not selected for groundwater, as groundwater will not be screened for the ecological risk assessment.
(3) Represents the final selected PAL
(4) Levels of Detection (LODs), Levels of Quantification (LOQ) and Method Detection Limits (MDLs) as determined by the laboratory
Bold indicates that PAL falls between the LOQ and MDL. This would result in "J" estimated values, which are considered usable data for the purposes of risk evaluation.
Highlighted cells indicate that the PAL falls below both the LOQ and MDL.
NA: No human health or ecological screening levels available
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Matrix: Groundwater
Analytical Group: Radiochemistry
Concentration Level: Low
Human Health PALs (1)
(pCi//L)

Ecological PALs (2)
(pCi//L)

CAS Number
12587-46-1

Value

Reference

Gross Alpha

NA

NA

Value
NA

Reference
NA

Gross Beta

12587-47-2

NA

NA

NA

Cesium-137

10045-97-3

NA

NA

Radium-226

13982-63-3

NA

NA

Analyte

Project Action
Project
Action Limit
Limit (3)
Reference
(pCi//L)

Laboratory-specific (pCi//L)

(4)

LODs

LOQs

MDLs

NA

NA

NA

3.0

NA

NA

NA

NA

NA

4.0

NA

NA

NA

NA

NA

NA

20.0

NA

NA

NA

NA

NA

NA

1.0

NA

Notes:
Applicable conservative screening levels were identified for comparison to laboratory MDLs, LODs, and LOQs; Please note that other screening values may be used in future risk assessments.
(1) Human Health PALs were selected as the lowest of the following:
USEPA Tapwater Regional Screening Levels (RSL) Table; November 2012.
USEPA MCLs obtained form the USEPA RSL Table; November 2012
Iowa Statewide Standards for a Protected Groundwater Source, obtained from: https://programs.iowadnr.gov/riskcalc/pages/standards.aspx
(2) Ecological PALs were not selected for groundwater, as groundwater will not be screened for the ecological risk assessment.
(3) Represents the final selected PAL
(4) Levels of Detection (LODs), Levels of Quantification (LOQ) and Method Detection Limits (MDLs) as determined by the laboratory
Bold indicates that PAL falls between the LOQ and MDL. This would result in "J" estimated values, which are considered usable data for the purposes of risk evaluation.
Highlighted cells indicate that the PAL falls below both the LOQ and MDL.
NA: No human health or ecological screening levels available
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Matrix: Sediment
Analytical Group: VOCs
Concentration Level: Low
Human Health PALs
(mg/kg)
Analyte
1,1,1-Trichloroethane

CAS Number
71-55-6

Value
3800

(1)

Reference
C/I RSL

Ecological PALs (2)
(mg/kg)
Value
0.03

Reference
ORNL SCV

Project Action
Project
Action Limit
Limit (3)
Reference
(mg/kg)

Laboratory-specific (4)
(mg/kg)
LODs

LOQs

MDLs

0.03

ECO PAL

0.001

0.005

0.000431
0.000401

1,1,2,2-Tetrachloroethane

79-34-5

2.8

C/I RSL

1.4

ORNL SCV

1.4

ECO PAL

0.001

0.005

1,1,2-Trichloro-1,2,2-trifluoroethane

76-13-1

18000

C/I RSL

NA

NA

18000

HH PAL

0.005

0.005

0.00168

1,1,2-Trichloroethane

79-00-5

5.3

C/I RSL

1.2

ORNL SCV

1.2

ECO PAL

0.001

0.005

0.000573

1,1-Dichloroethane

75-34-3

17

C/I RSL

0.027

ORNL SCV

0.027

ECO PAL

0.001

0.005

0.000392

1,1-Dichloroethene

75-35-4

110

C/I RSL

0.031

ORNL SCV

0.031

ECO PAL

0.005

0.005

0.00161

1,2-Dichloroethane

107-06-2

2.2

C/I RSL

0.25

ORNL SCV

0.25

ECO PAL

0.001

0.005

0.000867

1,2-Dichloropropane

78-87-5

4.7

C/I RSL

0.333

USEPA Region V ESLs

0.333

ECO PAL

0.001

0.005

0.000383

2-Butanone (MEK)

78-93-3

20000

C/I RSL

0.27

ORNL SCV

0.27

ECO PAL

0.005

0.02

0.00192

2-Hexanone

591-78-6

140

C/I RSL

0.022

ORNL SCV

0.022

ECO PAL

0.005

0.02

0.00177

4-Methyl-2-pentanone (MIBK)

108-10-1

5300

C/I RSL

0.033

ORNL SCV

0.033

ECO PAL

0.005

0.02

0.000732

Acetone

67-64-1

63000

C/I RSL

0.0087

ORNL SCV

0.0087

ECO PAL

0.01

0.02

0.00647

Benzene

71-43-2

5.4

C/I RSL

0.16

ORNL SCV

0.16

ECO PAL

0.001

0.005

0.000253

Bromodichloromethane

75-27-4

1.4

C/I RSL

NA

NA

1.4

HH PAL

0.001

0.005

0.000254

Bromoform

75-25-2

220

C/I RSL

0.65

ORNL SCV

0.65

ECO PAL

0.001

0.005

0.000366

Bromomethane

74-83-9

3.2

C/I RSL

0.00137

USEPA Region V ESLs

0.00137

ECO PAL

0.005

0.01

0.0011

Carbon disulfide

75-15-0

370

C/I RSL

0.00085

ORNL SCV

0.00085

ECO PAL

0.001

0.005

0.000685

Carbon tetrachloride

56-23-5

3

C/I RSL

0.047

ORNL SCV

0.047

ECO PAL

0.001

0.005

0.000513

Chlorobenzene

108-90-7

140

C/I RSL

0.41

ORNL SCV

0.41

ECO PAL

0.001

0.005

0.000382

Chloroethane

75-00-3

6100

C/I RSL

NA

NA

6100

HH PAL

0.001

0.01

0.000516

Chloroform

67-66-3

1.5

C/I RSL

0.022

ORNL SCV

0.022

ECO PAL

0.001

0.005

0.000376

Chloromethane

74-87-3

50

C/I RSL

NA

NA

50

HH PAL

0.005

0.01

0.00065

cis-1,2-Dichloroethene

156-59-2

200

C/I RSL

0.4

ORNL SCV

0.4

ECO PAL

0.001

0.005

0.000597

cis-1,3-Dichloropropene

10061-01-5

8.3

C/I RSL

0.000051

ORNL SCV

NA

HH PAL

0.001

0.005

0.000595

Dibromochloromethane

124-48-1

3.3

C/I RSL

NA

NA

3.3

HH PAL

0.001

0.005

0.000406

Dichlorodifluoromethane

75-71-8

40

C/I RSL

NA

NA

40

HH PAL

0.005

0.01

0.00131

Ethylbenzene

100-41-4

27

C/I RSL

0.089

ORNL SCV

0.089

ECO PAL

0.001

0.005

0.000299

m-Xylene & p-Xylene

1330-20-7

270

C/I RSL

0.16

ORNL SCV

0.16

ECO PAL

0.002

0.005

0.000569

75-09-2

960

C/I RSL

0.37

ORNL SCV

0.37

ECO PAL

0.005

0.01

0.00158

1330-20-7

270

C/I RSL

0.16

ORNL SCV

0.16

ECO PAL

0.001

0.005

0.000336

Styrene

100-42-5

3600

C/I RSL

0.254

USEPA Region V ESLs

0.254

ECO PAL

0.001

0.005

0.000347

Tetrachloroethene

127-18-4

110

C/I RSL

0.41

ORNL SCV

0.41

ECO PAL

0.001

0.005

0.000322

Methylene Chloride
o-Xylene
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Human Health PALs (1)
(mg/kg)
Analyte
Toluene
trans-1,2-Dichloroethene

CAS Number
108-88-3

Value
4500

Reference
C/I RSL

Ecological PALs (2)
(mg/kg)
Value
0.05

Reference
ORNL SCV

Project Action
Project
(3)
Action Limit
Limit
Reference
(mg/kg)

Laboratory-specific (4)
(mg/kg)
LODs

LOQs

MDLs

0.05

ECO PAL

0.001

0.005

0.0007

156-60-5

69

C/I RSL

0.4

ORNL SCV

0.4

ECO PAL

0.001

0.005

0.000943

10061-02-6

8.3

C/I RSL

0.000051

ORNL SCV

NA

HH PAL

0.001

0.005

0.000349

Trichloroethene

79-01-6

6.4

C/I RSL

0.22

ORNL SCV

0.22

ECO PAL

0.001

0.005

0.000385

Vinyl chloride

75-01-4

1.7

C/I RSL

0.202

USEPA Region V ESLs

0.202

ECO PAL

0.001

0.01

0.000428

trans-1,3-Dichloropropene

Notes:
Applicable conservative screening levels were identified for comparison to laboratory MDLs, LODs, and LOQs; Please note that other screening values may be used in future risk assessments.
(1) As presented in USEPA Regional Screening Level (RSL) Tables; November 2012. The Commercial/Industrial RSLs were used for the HH PAL for sediment.
The non-cancer RSLs, which are derived using a noncancer hazard quotient (HQ) of 1, were adjusted to an HQ of 0.1.
(2) Ecological PALs were selected from the following hierarchy of sources:
A) Consensus-based threshold effects concentrations (TECs); MacDonald, D.D., C.G. Ingersoll, and T.A. Berger. 2000. Development and Evaluation of Consensus-Based Sediment
Quality Guidelines for Freshwater Ecosystem. Archives of Environmental Contamination and Toxicology 39:20-31.
B) Ontario Ministry of the Environment (OMOE) Lowest Effects Levels (LELs); Guidelines for the Protection and Management of Aquatic Sediment Quality in Ontario.
ISBN 0-7729-9248-8. August, 1993. Cited in Jones, Suter and Hull, 1997.
C) Oak Ridge National Laboratory (ORNL) Sediment SCVs; Jones, D.S., G.W. Suter II, and R.N. Hull, 1997. Toxicological Benchmarks for Screening Contaminants of Potential Concern for Effects on
Sediment-Associated Biota: 1997 Revision; Oak Ridge National Laboratories (ES/ER/TM-95/R4); November 1997.
D) USEPA Region V ESLs; USEPA, 2003. Region V, RCRA Ecological Screening Levels. August 22, 2003.
E) The final selected NOAEL-based Critical Concentration for Aquatic Receptors from the Site-Wide Baseline Ecological Risk Assessment (when lower than the selected ecological value only)
(3) Represents lower of identified human health (HH) and ecological (ECO) based PALs
(4) Levels of Detection (LODs), Levels of Quantification (LOQ) and Method Detection Limits (MDLs) as determined by the laboratory
Bold indicates that PAL falls between the LOQ and MDL. This would result in "J" estimated values, which are considered usable data for the purposes of risk evaluation.
Highlighted cells indicate that the PAL falls below both the LOQ and MDL.
NA: No human health or ecological screening levels available
Surrogates: The screening value for 1,3-dichloropropene is presented for cis-1,3-dichloropropene and trans-1,3-dichloropropene.
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Matrix: Sediment
Analytical Group: SVOCs
Concentration Level: Low
Human Health PALs
(mg/kg)

(1)

Ecological PALs (2)
(mg/kg)

CAS Number
120-82-1

Value
99

Reference
C/I RSL

Value
9.6

1,2-Dichlorobenzene

95-50-1

980

C/I RSL

0.33

1,3-Dichlorobenzene

541-73-1

NA

NA

1.7

1,4-Dichlorobenzene

106-46-7

12

C/I RSL

0.34

2,2'-oxybis[1-chloropropane]

108-60-1

22

C/I RSL

2,4,5-Trichlorophenol

95-95-4

6200

2,4,6-Trichlorophenol

88-06-2

160

Analyte
1,2,4-Trichlorobenzene

Reference
ORNL SCV

Project Action
Project
(3)
Action Limit
Limit
Reference
(mg/kg)

Laboratory-specific (4)
(mg/kg)
LODs

LOQs

MDLs

9.6

ECO PAL

0.099

0.33

0.0333

ORNL SCV

0.33

ECO PAL

0.099

0.33

0.0333

ORNL SCV

1.7

ECO PAL

0.099

0.33

0.0333

ORNL SCV

0.34

ECO PAL

0.099

0.33

0.0333

NA

NA

22

HH PAL

0.099

0.33

0.0333

C/I RSL

NA

NA

6200

HH PAL

0.099

0.33

0.0333

C/I RSL

0.208

USEPA Region V ESLs

0.208

ECO PAL

0.099

0.33

0.0333

2,4-Dichlorophenol

120-83-2

180

C/I RSL

0.0817

USEPA Region V ESLs

0.0817

ECO PAL

0.099

0.33

0.0333

2,4-Dimethylphenol

105-67-9

1200

C/I RSL

0.304

USEPA Region V ESLs

0.304

ECO PAL

0.099

0.33

0.0333

2,4-Dinitrophenol

51-28-5

120

C/I RSL

0.00621

USEPA Region V ESLs

0.00621

ECO PAL

0.66

1.6

0.33

2,4-Dinitrotoluene

121-14-2

5.5

C/I RSL

0.0144

USEPA Region V ESLs

0.0144

ECO PAL

0.099

0.33

0.0333
0.0333

2,6-Dinitrotoluene

606-20-2

62

C/I RSL

0.0398

USEPA Region V ESLs

0.0398

ECO PAL

0.099

0.33

2-Chloronaphthalene

91-58-7

8200

C/I RSL

0.417

USEPA Region V ESLs

0.417

ECO PAL

0.099

0.33

0.0333

2-Chlorophenol

95-57-8

510

C/I RSL

0.0319

USEPA Region V ESLs

0.0319

ECO PAL

0.099

0.33

0.0333

2-Methylnaphthalene

91-57-6

220

C/I RSL

0.0202

USEPA Region V ESLs

0.0202

ECO PAL

0.099

0.33

0.0333

2-Methylphenol

95-48-7

3100

C/I RSL

0.012

ORNL SCV

0.012

ECO PAL

0.099

0.33

0.0333

2-Nitroaniline

88-74-4

600

C/I RSL

NA

NA

600

HH PAL

0.099

1.6

0.0333

2-Nitrophenol

88-75-5

NA

NA

NA

NA

NA

NA

0.099

0.33

0.0333

3 & 4 Methylphenol

15831-10-4

6200

C/I RSL

NA

NA

6200

HH PAL

0.099

0.66

0.0666

3,3'-Dichlorobenzidine

91-94-1

3.8

C/I RSL

0.127

USEPA Region V ESLs

0.127

ECO PAL

0.099

1.6

0.0333

3-Nitroaniline

99-09-2

NA

NA

NA

NA

NA

NA

0.099

1.6

0.0333

4,6-Dinitro-2-methylphenol

534-52-1

4.9

C/I RSL

0.104

USEPA Region V ESLs

0.104

ECO PAL

0.66

1.6

0.33

4-Bromophenyl phenyl ether

101-55-3

NA

NA

1.2

ORNL SCV

1.2

ECO PAL

0.099

0.33

0.0333

4-Chloro-3-methylphenol

59-50-7

6200

C/I RSL

0.388

USEPA Region V ESLs

0.388

ECO PAL

0.099

0.33

0.0333

4-Chloroaniline

106-47-8

8.6

C/I RSL

0.146

USEPA Region V ESLs

0.146

ECO PAL

0.099

0.33

0.0333

4-Chlorophenyl phenyl ether

7005-72-3

NA

NA

NA

NA

NA

NA

0.099

0.33

0.0333

4-Nitroaniline

100-01-6

86

C/I RSL

NA

NA

86

HH PAL

0.66

1.6

0.33

4-Nitrophenol

100-02-7

NA

NA

0.0133

USEPA Region V ESLs

0.0133

ECO PAL

0.66

1.6

0.33
0.0333

Acenaphthene

83-32-9

3300

C/I RSL

0.00671

USEPA Region V ESLs

0.00671

ECO PAL

0.099

0.33

Acenaphthylene

208-96-8

NA

NA

0.00587

USEPA Region V ESLs

0.00587

ECO PAL

0.099

0.33

0.0333

Aniline

62-53-3

300

C/I RSL

0.00031

USEPA Region V ESLs

0.00031

ECO PAL

0.099

0.33

0.0333

Anthracene

120-12-7

17000

C/I RSL

0.0572

CVs TEC

0.0572

ECO PAL

0.099

0.33

0.0333

Benzo[a]anthracene

56-55-3

2.1

C/I RSL

0.108

CVs TEC

0.108

ECO PAL

0.099

0.33

0.0333

Benzo[a]pyrene

50-32-8

0.21

C/I RSL

0.15

CVs TEC

0.15

ECO PAL

0.099

0.33

0.0333

Benzo[b]fluoranthene

205-99-2

2.1

C/I RSL

0.24

OMEE LELs

0.24

ECO PAL

0.099

0.33

0.0333

Benzo[g,h,i]perylene

191-24-2

NA

NA

0.17

OMEE LELs

0.17

ECO PAL

0.099

0.33

0.0333
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Human Health PALs
(mg/kg)

(1)

Ecological PALs (2)
(mg/kg)
Reference
OMEE LELs

Laboratory-specific (4)
(mg/kg)

CAS Number
207-08-9

Value
21

Reference
C/I RSL

Benzoic acid

65-85-0

250000

C/I RSL

NA

NA

250000

HH PAL

0.66

1.6

0.33

Benzyl alcohol

100-51-6

6200

C/I RSL

0.0011

ORNL SCV

0.0011

ECO PAL

0.099

0.33

0.0333

Bis(2-chloroethoxy)methane

111-91-1

180

C/I RSL

NA

NA

180

HH PAL

0.099

0.33

0.0333

Bis(2-chloroethyl)ether

111-44-4

1

C/I RSL

3.52

USEPA Region V ESLs

1

HH PAL

0.099

0.33

0.0333

Bis(2-ethylhexyl) phthalate

117-81-7

120

C/I RSL

890

ORNL SCV

120

HH PAL

0.099

0.33

0.0453

Butyl benzyl phthalate

85-68-7

910

C/I RSL

11

ORNL SCV

11

ECO PAL

0.099

0.33

0.0333

Carbazole

86-74-8

NA

NA

NA

NA

NA

NA

0.099

0.33

0.0333

Chrysene

218-01-9

210

C/I RSL

0.166

CVs TEC

0.166

ECO PAL

0.099

0.33

0.0333

Dibenz(a,h)anthracene

53-70-3

0.21

C/I RSL

0.033

CVs TEC

0.033

ECO PAL

0.099

0.33

0.0333

Dibenzofuran

132-64-9

100

C/I RSL

0.42

ORNL SCV

0.42

ECO PAL

0.099

0.33

0.0333

Diethyl phthalate

84-66-2

49000

C/I RSL

0.6

ORNL SCV

0.6

ECO PAL

0.099

0.33

0.0333

Dimethyl phthalate

131-11-3

NA

NA

NA

NA

NA

NA

0.099

0.33

0.0333

Di-n-butyl phthalate

84-74-2

6200

C/I RSL

11

ORNL SCV

11

ECO PAL

0.099

0.33

0.0333

Di-n-octyl phthalate

117-84-0

740

C/I RSL

40.6

USEPA Region V ESLs

40.6

ECO PAL

0.099

0.33

0.0333

Fluoranthene

206-44-0

2200

C/I RSL

0.423

CVs TEC

0.423

ECO PAL

0.099

0.33

0.0333

Fluorene

86-73-7

2200

C/I RSL

0.0774

CVs TEC

0.0774

ECO PAL

0.099

0.33

0.0333

Analyte
Benzo[k]fluoranthene

Value
0.24

Project Action
Project
(3)
Action Limit
Limit
Reference
(mg/kg)
0.24

ECO PAL

LODs

LOQs

MDLs

0.099

0.33

0.0333

Hexachlorobenzene

118-74-1

1.1

C/I RSL

0.02

OMEE LELs

0.02

ECO PAL

0.099

0.33

0.0333

Hexachlorobutadiene

87-68-3

22

C/I RSL

0.0265

USEPA Region V ESLs

0.0265

ECO PAL

0.099

0.33

0.0333

Hexachlorocyclopentadiene

77-47-4

370

C/I RSL

0.901

USEPA Region V ESLs

0.901

ECO PAL

0.66

1.6

0.33

Hexachloroethane

67-72-1

43

C/I RSL

1

ORNL SCV

1

ECO PAL

0.099

0.33

0.0333

Indeno[1,2,3-cd]pyrene

193-39-5

2.1

C/I RSL

0.2

OMEE LELs

0.2

ECO PAL

0.099

0.33

0.0333

Isophorone

78-59-1

1800

C/I RSL

0.432

USEPA Region V ESLs

0.432

ECO PAL

0.099

0.33

0.0333

Naphthalene

91-20-3

18

C/I RSL

0.176

CVs TEC

0.176

ECO PAL

0.099

0.33

0.0333

Nitrobenzene

98-95-3

24

C/I RSL

0.145

USEPA Region V ESLs

0.145

ECO PAL

0.099

0.33

0.0333

N-Nitrosodi-n-propylamine

621-64-7

0.25

C/I RSL

NA

NA

0.25

HH PAL

0.099

0.33

0.0333

N-Nitrosodiphenylamine

86-30-6

350

C/I RSL

NA

NA

350

HH PAL

0.099

0.33

0.0333

Pentachlorophenol

87-86-5

2.7

C/I RSL

23

USEPA Region V ESLs

2.7

HH PAL

0.33

1.6

0.33

Phenanthrene

85-01-8

NA

NA

0.204

CVs TEC

0.204

ECO PAL

0.099

0.33

0.0333

Phenol

108-95-2

18000

C/I RSL

0.0491

USEPA Region V ESLs

0.0491

ECO PAL

0.099

0.33

0.0333

Pyrene

129-00-0

1700

C/I RSL

0.195

CVs TEC

0.195

ECO PAL

0.099

0.33

0.0333
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Notes:
Applicable conservative screening levels were identified for comparison to laboratory MDLs, LODs, and LOQs; Please note that other screening values may be used in future risk assessments.
(1) As presented in USEPA Regional Screening Level (RSL) Tables; November 2012. The Commercial/Industrial RSLs were used for the HH PAL for sediment.
The non-cancer RSLs, which are derived using a noncancer hazard quotient (HQ) of 1, were adjusted to an HQ of 0.1.
(2) Ecological PALs were selected from the following hierarchy of sources:
A) Consensus-based threshold effects concentrations (TECs); MacDonald, D.D., C.G. Ingersoll, and T.A. Berger. 2000. Development and Evaluation of Consensus-Based Sediment
Quality Guidelines for Freshwater Ecosystem. Archives of Environmental Contamination and Toxicology 39:20-31.
B) Ontario Ministry of the Environment (OMOE) Lowest Effects Levels (LELs); Guidelines for the Protection and Management of Aquatic Sediment Quality in Ontario.
ISBN 0-7729-9248-8. August, 1993. Cited in Jones, Suter and Hull, 1997.
C) Oak Ridge National Laboratory (ORNL) Sediment SCVs; Jones, D.S., G.W. Suter II, and R.N. Hull, 1997. Toxicological Benchmarks for Screening Contaminants of Potential Concern for Effects on
Sediment-Associated Biota: 1997 Revision; Oak Ridge National Laboratories (ES/ER/TM-95/R4); November 1997.
D) USEPA Region V ESLs; USEPA, 2003. Region V, RCRA Ecological Screening Levels. August 22, 2003.
E) The final selected NOAEL-based Critical Concentration for Aquatic Receptors from the Site-Wide Baseline Ecological Risk Assessment (when lower than the selected ecological value only)
(3) Represents lower of identified human health (HH) and ecological (ECO) based PALs
(4) Levels of Detection (LODs), Levels of Quantification (LOQ) and Method Detection Limits (MDLs) as determined by the laboratory
Bold indicates that PAL falls between the LOQ and MDL. This would result in "J" estimated values, which are considered usable data for the purposes of risk evaluation.
Highlighted cells indicate that the PAL falls below both the LOQ and MDL.
NA: No human health or ecological screening levels available

53

Revision No:
Revision Date:

Final UFP-QAPP
Remedial Investigation
Iowa Army Ammunition Plant, Middletown, IA

Matrix: Sediment
Analytical Group: Explosives
Concentration Level: Low
Human Health PALs (1)
(mg/kg)

Ecological PALs (2)
(mg/kg)

Analyte
2-Amino-4,6-dinitrotoluene

CAS Number
35572-78-2

Value
200

Reference
C/I RSL

4-Amino-2,6-dinitrotoluene

19406-51-0

190

C/I RSL

NA

NA

99-65-0

6.2

C/I RSL

0.00861

USEPA Region V ESLs

1,3-Dinitrobenzene

Value
NA

Reference
NA

Project Action
Project
(3)
Action Limit
Limit
Reference
(mg/kg)

Laboratory-specific
(mg/kg)

(4)

LODs

LOQs

MDLs

HH PAL

0.08

0.25

0.0428

190

HH PAL

0.12

0.3

0.0933

0.00861

ECO PAL

0.08

0.25

0.0435

200

2,4-Dinitrotoluene

121-14-2

5.5

C/I RSL

0.0144

USEPA Region V ESLs

0.0144

ECO PAL

0.08

0.25

0.0377

2,6-Dinitrotoluene

606-20-2

62

C/I RSL

0.0398

USEPA Region V ESLs

0.0398

ECO PAL

0.08

0.25

0.0637

HMX

2691-41-0

4900

C/I RSL

NA

NA

4900

HH PAL

0.08

0.25

0.0388

Nitrobenzene

98-95-3

24

C/I RSL

0.145

USEPA Region V ESLs

0.145

ECO PAL

0.08

0.25

0.0432

m-Nitrotoluene

99-08-1

6.2

C/I RSL

NA

NA

6.2

HH PAL

0.08

0.25

0.0556

o-Nitrotoluene

88-72-2

13

C/I RSL

NA

NA

13

HH PAL

0.08

0.25

0.0651

p-Nitrotoluene

99-99-0

110

C/I RSL

NA

NA

110

HH PAL

0.12

0.25

0.0813

RDX

121-82-4

24

C/I RSL

NA

NA

24

HH PAL

0.08

0.25

0.0622

Tetryl

479-45-8

250

C/I RSL

NA

NA

250

HH PAL

0.08

0.25

0.0459

1,3,5-Trinitrobenzene

99-35-4

2700

C/I RSL

NA

NA

2700

HH PAL

0.08

0.25

0.0274

2,4,6-Trinitrotoluene

118-96-7

79

C/I RSL

0.49

CC NOAEL

0.49

ECO PAL

0.08

0.25

0.0357

Notes:
Applicable conservative screening levels were identified for comparison to laboratory MDLs, LODs, and LOQs; Please note that other screening values may be used in future risk assessments.
(1) As presented in USEPA Regional Screening Level (RSL) Tables; November 2012. The Commercial/Industrial RSLs were used for the HH PAL for sediment.
The non-cancer RSLs, which are derived using a noncancer hazard quotient (HQ) of 1, were adjusted to an HQ of 0.1.
(2) Ecological PALs were selected from the following hierarchy of sources:
A) Consensus-based threshold effects concentrations (TECs); MacDonald, D.D., C.G. Ingersoll, and T.A. Berger. 2000. Development and Evaluation of Consensus-Based Sediment
Quality Guidelines for Freshwater Ecosystem. Archives of Environmental Contamination and Toxicology 39:20-31.
B) Ontario Ministry of the Environment (OMOE) Lowest Effects Levels (LELs); Guidelines for the Protection and Management of Aquatic Sediment Quality in Ontario.
ISBN 0-7729-9248-8. August, 1993. Cited in Jones, Suter and Hull, 1997.
C) Oak Ridge National Laboratory (ORNL) Sediment SCVs; Jones, D.S., G.W. Suter II, and R.N. Hull, 1997. Toxicological Benchmarks for Screening Contaminants of Potential Concern for Effects on
Sediment-Associated Biota: 1997 Revision; Oak Ridge National Laboratories (ES/ER/TM-95/R4); November 1997.
D) USEPA Region V ESLs; USEPA, 2003. Region V, RCRA Ecological Screening Levels. August 22, 2003.
E) The final selected NOAEL-based Critical Concentration for Aquatic Receptors from the Site-Wide Baseline Ecological Risk Assessment (when lower than the selected ecological value only)
(3) Represents lower of identified human health (HH) and ecological (ECO) based PALs
(4) Levels of Detection (LODs), Levels of Quantification (LOQ) and Method Detection Limits (MDLs) as determined by the laboratory
Bold indicates that PAL falls between the LOQ and MDL. This would result in "J" estimated values, which are considered usable data for the purposes of risk evaluation.
Highlighted cells indicate that the PAL falls below both the LOQ and MDL.
NA: No human health or ecological screening levels available
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Matrix: Sediment
Analytical Group: Pesticides
Concentration Level: Low
Human Health PALs (1)
(mg/kg)

Ecological PALs
(mg/kg)

(2)

4,4'-DDD

CAS Number
72-54-8

Value
7.2

Reference
C/I RSL

Value
0.00488

Reference
CVs TEC

4,4'-DDE

72-55-9

5.1

C/I RSL

0.00316

4,4'-DDT

50-29-3

7

C/I RSL

0.00416

Analyte

Project Action
Project
Action Limit
Limit (3)
Reference
(mg/kg)

Laboratory-specific (4)
(mg/kg)
LODs

LOQs

MDLs

0.00488

ECO PAL

0.00034

0.0017

0.000221

CVs TEC

0.00316

ECO PAL

0.00067

0.0017

0.00039

CVs TEC

0.00416

ECO PAL

0.00067

0.0017

0.000628
0.000306

Aldrin

309-00-2

0.1

C/I RSL

0.002

OMEE LELs

0.002

ECO PAL

0.00034

0.0017

alpha-BHC

319-84-6

0.27

C/I RSL

0.006

OMEE LELs

0.006

ECO PAL

0.00034

0.002

0.000185

alpha-Chlordane

5103-71-9

6.5

C/I RSL

0.00324

CVs TEC

0.00324

ECO PAL

0.00067

0.0017

0.000567

beta-BHC

319-85-7

0.96

C/I RSL

0.005

OMEE LELs

0.005

ECO PAL

0.00034

0.0017

0.0003

delta-BHC

319-86-8

NA

NA

0.12

ORNL SCV

0.12

ECO PAL

0.00034

0.0017

0.000242

Dieldrin

60-57-1

0.11

C/I RSL

0.0019

CVs TEC

0.0019

ECO PAL

0.00034

0.0017

0.000215

Endosulfan I

959-98-8

370

C/I RSL

0.0055

ORNL SCV

0.0055

ECO PAL

0.00067

0.0017

0.00057

Endosulfan II

33213-65-9

370

C/I RSL

0.0055

ORNL SCV

0.0055

ECO PAL

0.00034

0.0017

0.000235

Endosulfan sulfate

1031-07-8

NA

NA

0.0055

ORNL SCV

0.0055

ECO PAL

0.00067

0.0017

0.00034

72-20-8

18

C/I RSL

0.00222

CVs TEC

0.00222

ECO PAL

0.00034

0.0017

0.000158

Endrin aldehyde

7421-93-4

NA

NA

0.48

USEPA Region V ESLs

0.48

ECO PAL

0.00067

0.0017

0.000389

Endrin ketone

53494-70-5

NA

NA

NA

NA

NA

NA

0.00067

0.0017

0.000417

58-89-9

2.1

C/I RSL

0.00237

CVs TEC

0.00237

ECO PAL

0.00034

0.0017

0.000339

5103-74-2

6.5

C/I RSL

0.00324

CVs TEC

0.00324

ECO PAL

0.00034

0.0017

0.000286

76-44-8

0.38

C/I RSL

0.068

ORNL SCV

0.068

ECO PAL

0.00034

0.0017

0.000204

1024-57-3

0.19

C/I RSL

0.00247

CVs TEC

0.00247

ECO PAL

0.00067

0.0017

0.000429

72-43-5

310

C/I RSL

0.019

ORNL SCV

0.019

ECO PAL

0.0017

0.0033

0.000719

8001-35-2

1.6

C/I RSL

0.000077

USEPA Region V ESLs

0.000077

ECO PAL

0.034

0.067

0.0152

Endrin

gamma-BHC (Lindane)
gamma-Chlordane
Heptachlor
Heptachlor epoxide
Methoxychlor
Toxaphene
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Notes:
Applicable conservative screening levels were identified for comparison to laboratory MDLs, LODs, and LOQs; Please note that other screening values may be used in future risk assessments.
(1) As presented in USEPA Regional Screening Level (RSL) Tables; November 2012. The Commercial/Industrial RSLs were used for the HH PAL for sediment.
The non-cancer RSLs, which are derived using a noncancer hazard quotient (HQ) of 1, were adjusted to an HQ of 0.1.
(2) Ecological PALs were selected from the following hierarchy of sources:
A) Consensus-based threshold effects concentrations (TECs); MacDonald, D.D., C.G. Ingersoll, and T.A. Berger. 2000. Development and Evaluation of Consensus-Based Sediment
Quality Guidelines for Freshwater Ecosystem. Archives of Environmental Contamination and Toxicology 39:20-31.
B) Ontario Ministry of the Environment (OMOE) Lowest Effects Levels (LELs); Guidelines for the Protection and Management of Aquatic Sediment Quality in Ontario.
ISBN 0-7729-9248-8. August, 1993. Cited in Jones, Suter and Hull, 1997.
C) Oak Ridge National Laboratory (ORNL) Sediment SCVs; Jones, D.S., G.W. Suter II, and R.N. Hull, 1997. Toxicological Benchmarks for Screening Contaminants of Potential Concern for Effects on
Sediment-Associated Biota: 1997 Revision; Oak Ridge National Laboratories (ES/ER/TM-95/R4); November 1997.
D) USEPA Region V ESLs; USEPA, 2003. Region V, RCRA Ecological Screening Levels. August 22, 2003.
E) The final selected NOAEL-based Critical Concentration for Aquatic Receptors from the Site-Wide Baseline Ecological Risk Assessment (when lower than the selected ecological value only)
(3) Represents lower of identified human health (HH) and ecological (ECO) based PALs
(4) Levels of Detection (LODs), Levels of Quantification (LOQ) and Method Detection Limits (MDLs) as determined by the laboratory
Bold indicates that PAL falls between the LOQ and MDL. This would result in "J" estimated values, which are considered usable data for the purposes of risk evaluation.
Highlighted cells indicate that the PAL falls below both the LOQ and MDL.
NA: No human health or ecological screening levels available
Surrogates: The screening value for chlordane is presented for alpha- and gamma-chlordane.
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Matrix: Sediment
Analytical Group: Herbicides
Concentration Level: Low
Human Health PALs (1)
(mg/kg)

Ecological PALs (2)
(mg/kg)

Project Action
Project
(3)
Action Limit
Limit
Reference
(mg/kg)

Laboratory-specific
(mg/kg)

(4)

CAS Number
93-76-5

Value
620

Reference
C/I RSL

Value
58.7

Reference
USEPA Region V ESLs

2,4-D

94-75-7

770

C/I RSL

1.273

2,4-DB

94-82-6

490

C/I RSL

NA

Dalapon

75-99-0

1800

C/I RSL

Dicamba

1918-00-9

1800

C/I RSL

Dichlorprop

120-36-5

NA

NA

NA

NA

NA

NA

0.08

0.25

0.0234

Dinoseb

88-85-7

62

C/I RSL

0.0145

USEPA Region V ESLs

0.0145

ECO PAL

0.025

0.045

0.0136

MCPA

94-74-6

31

C/I RSL

NA

NA

31

HH PAL

5

20.5

3.071

MCPP

93-65-2

62

C/I RSL

NA

NA

62

HH PAL

5

17.5

4.796

Silvex (2,4,5-TP)

93-72-1

490

C/I RSL

0.675

USEPA Region V ESLs

0.675

ECO PAL

0.02

0.03

0.00328

Analyte
2,4,5-T

LODs

LOQs

MDLs

58.7

ECO PAL

0.02

0.026

0.00793

USEPA Region V ESLs

1.273

ECO PAL

0.08

0.25

0.022

NA

490

HH PAL

0.08

0.25

0.0438

NA

NA

1800

HH PAL

0.04

0.09

0.0385

NA

NA

1800

HH PAL

0.04

0.04

0.00393

Notes:
Applicable conservative screening levels were identified for comparison to laboratory MDLs, LODs, and LOQs; Please note that other screening values may be used in future risk assessments.
(1) As presented in USEPA Regional Screening Level (RSL) Tables; November 2012. The Commercial/Industrial RSLs were used for the HH PAL for sediment.
The non-cancer RSLs, which are derived using a noncancer hazard quotient (HQ) of 1, were adjusted to an HQ of 0.1.
(2) Ecological PALs were selected from the following hierarchy of sources:
A) Consensus-based threshold effects concentrations (TECs); MacDonald, D.D., C.G. Ingersoll, and T.A. Berger. 2000. Development and Evaluation of Consensus-Based Sediment
Quality Guidelines for Freshwater Ecosystem. Archives of Environmental Contamination and Toxicology 39:20-31.
B) Ontario Ministry of the Environment (OMOE) Lowest Effects Levels (LELs); Guidelines for the Protection and Management of Aquatic Sediment Quality in Ontario.
ISBN 0-7729-9248-8. August, 1993. Cited in Jones, Suter and Hull, 1997.
C) Oak Ridge National Laboratory (ORNL) Sediment SCVs; Jones, D.S., G.W. Suter II, and R.N. Hull, 1997. Toxicological Benchmarks for Screening Contaminants of Potential Concern for Effects on
Sediment-Associated Biota: 1997 Revision; Oak Ridge National Laboratories (ES/ER/TM-95/R4); November 1997.
D) USEPA Region V ESLs; USEPA, 2003. Region V, RCRA Ecological Screening Levels. August 22, 2003.
E) The final selected NOAEL-based Critical Concentration for Aquatic Receptors from the Site-Wide Baseline Ecological Risk Assessment (when lower than the selected ecological value only)
(3) Represents lower of identified human health (HH) and ecological (ECO) based PALs
(4) Levels of Detection (LODs), Levels of Quantification (LOQ) and Method Detection Limits (MDLs) as determined by the laboratory
Bold indicates that PAL falls between the LOQ and MDL. This would result in "J" estimated values, which are considered usable data for the purposes of risk evaluation.
Highlighted cells indicate that the PAL falls below both the LOQ and MDL.
NA: No human health or ecological screening levels available
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Matrix: Sediment
Analytical Group: PCBs
Concentration Level: Low
Human Health PALs (1)
(mg/kg)

Ecological PALs (2)
(mg/kg)

PCB-1016

CAS Number
12674-11-2

Value
21

Reference
C/I RSL

Value
0.007

Reference
OMEE LELs

PCB-1221

11104-28-2

0.54

C/I RSL

0.12

PCB-1232

11141-16-5

0.54

C/I RSL

0.6

PCB-1242

53469-21-9

0.74

C/I RSL

PCB-1248

12672-29-6

0.74

PCB-1254

11097-69-1

PCB-1260

Project Action
Project
(3)
Action Limit
Limit
Reference
(mg/kg)

Laboratory-specific (4)
(mg/kg)
LODs

LOQs

MDLs

0.007

ECO PAL

0.016

0.033

0.00872

ORNL SCV

0.12

ECO PAL

0.016

0.033

0.00872

ORNL SCV

0.54

HH PAL

0.016

0.033

0.00872

0.17

ORNL SCV

0.17

ECO PAL

0.016

0.033

0.00872

C/I RSL

0.03

OMEE LELs

0.03

ECO PAL

0.016

0.033

0.00872

0.74

C/I RSL

0.06

OMEE LELs

0.06

ECO PAL

0.01

0.033

0.0055

11096-82-5

0.74

C/I RSL

0.005

OMEE LELs

0.005

ECO PAL

0.01

0.033

0.0055

PCB-1262

37324-23-5

NA

NA

NA

NA

NA

NA

0.01

0.033

0.0055

PCB-1268

11100-14-4

NA

NA

NA

NA

NA

NA

0.01

0.033

0.0055

Analyte

Notes:
Applicable conservative screening levels were identified for comparison to laboratory MDLs, LODs, and LOQs; Please note that other screening values may be used in future risk assessments.
(1) As presented in USEPA Regional Screening Level (RSL) Tables; November 2012. The Commercial/Industrial RSLs were used for the HH PAL for sediment.
The non-cancer RSLs, which are derived using a noncancer hazard quotient (HQ) of 1, were adjusted to an HQ of 0.1.
(2) Ecological PALs were selected from the following hierarchy of sources:
A) Consensus-based threshold effects concentrations (TECs); MacDonald, D.D., C.G. Ingersoll, and T.A. Berger. 2000. Development and Evaluation of Consensus-Based Sediment
Quality Guidelines for Freshwater Ecosystem. Archives of Environmental Contamination and Toxicology 39:20-31.
B) Ontario Ministry of the Environment (OMOE) Lowest Effects Levels (LELs); Guidelines for the Protection and Management of Aquatic Sediment Quality in Ontario.
ISBN 0-7729-9248-8. August, 1993. Cited in Jones, Suter and Hull, 1997.
C) Oak Ridge National Laboratory (ORNL) Sediment SCVs; Jones, D.S., G.W. Suter II, and R.N. Hull, 1997. Toxicological Benchmarks for Screening Contaminants of Potential Concern for Effects on
Sediment-Associated Biota: 1997 Revision; Oak Ridge National Laboratories (ES/ER/TM-95/R4); November 1997.
D) USEPA Region V ESLs; USEPA, 2003. Region V, RCRA Ecological Screening Levels. August 22, 2003.
E) The final selected NOAEL-based Critical Concentration for Aquatic Receptors from the Site-Wide Baseline Ecological Risk Assessment (when lower than the selected ecological value only)
(3) Represents lower of identified human health (HH) and ecological (ECO) based PALs
(4) Levels of Detection (LODs), Levels of Quantification (LOQ) and Method Detection Limits (MDLs) as determined by the laboratory
Bold indicates that PAL falls between the LOQ and MDL. This would result in "J" estimated values, which are considered usable data for the purposes of risk evaluation.
Highlighted cells indicate that the PAL falls below both the LOQ and MDL.
NA: No human health or ecological screening levels available
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Matrix: Sediment
Analytical Group: Metals
Concentration Level: Low
Human Health PALs (1)
(mg/kg)

Ecological PALs (2)
(mg/kg)

Project Action
Project
(3)
Action Limit
Limit
Reference
(mg/kg)

Laboratory-specific (4)
(mg/kg)

Arsenic

CAS Number
7440-38-2

Value
1.6

Reference
C/I RSL

Value
0.59

Reference
CC NOAEL

Barium

7440-39-3

19000

C/I RSL

23.7

CC NOAEL

Calcium

7440-70-2

NA

NA

NA

NA

NA

NA

17.5

60

5.82

Cadmium

7440-43-9

80

C/I RSL

0.99

CVs TEC

0.99

ECO PAL

0.048

0.06

0.016

Chromium

7440-47-3

5.6

C/I RSL

43.4

CVs TEC

5.6

HH PAL

1.0

1.9

0.45

Lead

7439-92-1

80

C/I RSL

35.8

CVs TEC

35.8

ECO PAL

0.30

0.30

0.10

Magnesium

7439-95-4

NA

NA

NA

NA

NA

NA

11.4

50.0

3.8

Sodium

7440-23-5

NA

NA

NA

NA

NA

NA

20.0

25.0

6.7

Selenium

7782-49-2

510

C/I RSL

0.93

CC NOAEL

0.93

ECO PAL

0.20

0.50

0.16
0.024

Analyte

LODs

LOQs

0.59

ECO PAL

0.78

1.0

MDLs
0.26

23.7

ECO PAL

0.28

2.0

0.094

Silver

7440-22-4

510

C/I RSL

0.17

CC NOAEL

0.17

ECO PAL

0.072

0.20

Uranium

7440-61-1

310

C/I RSL

NA

NA

310

HH PAL

0.06

0.10

0.02

Mercury

7439-97-6

4.3

C/I RSL

0.18

CVs TEC

0.18

ECO PAL

0.030

0.04

0.011

Hexavalent Chromium

18540-29-9

5.6

C/I RSL

NA

NA

5.6

HH PAL

0.10

0.40

0.10

Notes:
Applicable conservative screening levels were identified for comparison to laboratory MDLs, LODs, and LOQs; Please note that other screening values may be used in future risk assessments.
(1) As presented in USEPA Regional Screening Level (RSL) Tables; November 2012. The Commercial/Industrial RSLs were used for the HH PAL for sediment.
The non-cancer RSLs, which are derived using a noncancer hazard quotient (HQ) of 1, were adjusted to an HQ of 0.1.
(2) Ecological PALs were selected from the following hierarchy of sources:
A) Consensus-based threshold effects concentrations (TECs); MacDonald, D.D., C.G. Ingersoll, and T.A. Berger. 2000. Development and Evaluation of Consensus-Based Sediment
Quality Guidelines for Freshwater Ecosystem. Archives of Environmental Contamination and Toxicology 39:20-31.
B) Ontario Ministry of the Environment (OMOE) Lowest Effects Levels (LELs); Guidelines for the Protection and Management of Aquatic Sediment Quality in Ontario.
ISBN 0-7729-9248-8. August, 1993. Cited in Jones, Suter and Hull, 1997.
C) Oak Ridge National Laboratory (ORNL) Sediment SCVs; Jones, D.S., G.W. Suter II, and R.N. Hull, 1997. Toxicological Benchmarks for Screening Contaminants of Potential Concern for Effects on
Sediment-Associated Biota: 1997 Revision; Oak Ridge National Laboratories (ES/ER/TM-95/R4); November 1997.
D) USEPA Region V ESLs; USEPA, 2003. Region V, RCRA Ecological Screening Levels. August 22, 2003.
E) The final selected NOAEL-based Critical Concentration for Aquatic Receptors from the Site-Wide Baseline Ecological Risk Assessment (when lower than the selected ecological value only)
(3) Represents lower of identified human health (HH) and ecological (ECO) based PALs
(4) Levels of Detection (LODs), Levels of Quantification (LOQ) and Method Detection Limits (MDLs) as determined by the laboratory
Bold indicates that PAL falls between the LOQ and MDL. This would result in "J" estimated values, which are considered usable data for the purposes of risk evaluation.
Highlighted cells indicate that the PAL falls below both the LOQ and MDL.
NA: No human health or ecological screening levels available
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Matrix: Sediment
Analytical Group: Radiochemistry
Concentration Level: Low
Human Health PALs (1)
(pCi/g)

Ecological PALs (2)
(pCi/g)

Gross Alpha

CAS Number
12587-46-1

Value
NA

Reference
NA

Value
NA

Reference
NA

Gross Beta

12587-47-2

NA

NA

NA

Cesium-137

10045-97-3

NA

NA

Radium-226

13982-63-3

NA

NA

Analyte

Project Action
Project
(3)
Action Limit
Limit
Reference
(pCi/g)

Laboratory-specific (4)
(pCi/g)
LODs

LOQs

MDLs

NA

NA

NA

10.0

NA

NA

NA

NA

NA

10.0

NA

NA

NA

NA

NA

NA

0.2

NA

NA

NA

NA

NA

NA

1.0

NA

Notes:
Applicable conservative screening levels were identified for comparison to laboratory MDLs, LODs, and LOQs; Please note that other screening values may be used in future risk assessments.
(1) As presented in USEPA Regional Screening Level (RSL) Tables; November 2012. The Commercial/Industrial RSLs were used for the HH PAL for sediment.
The non-cancer RSLs, which are derived using a noncancer hazard quotient (HQ) of 1, were adjusted to an HQ of 0.1.
(2) Ecological PALs were selected from the following hierarchy of sources:
A) Consensus-based threshold effects concentrations (TECs); MacDonald, D.D., C.G. Ingersoll, and T.A. Berger. 2000. Development and Evaluation of Consensus-Based Sediment
Quality Guidelines for Freshwater Ecosystem. Archives of Environmental Contamination and Toxicology 39:20-31.
B) Ontario Ministry of the Environment (OMOE) Lowest Effects Levels (LELs); Guidelines for the Protection and Management of Aquatic Sediment Quality in Ontario.
ISBN 0-7729-9248-8. August, 1993. Cited in Jones, Suter and Hull, 1997.
C) Oak Ridge National Laboratory (ORNL) Sediment SCVs; Jones, D.S., G.W. Suter II, and R.N. Hull, 1997. Toxicological Benchmarks for Screening Contaminants of Potential Concern for Effects on
Sediment-Associated Biota: 1997 Revision; Oak Ridge National Laboratories (ES/ER/TM-95/R4); November 1997.
D) USEPA Region V ESLs; USEPA, 2003. Region V, RCRA Ecological Screening Levels. August 22, 2003.
E) The final selected NOAEL-based Critical Concentration for Aquatic Receptors from the Site-Wide Baseline Ecological Risk Assessment (when lower than the selected ecological value only)
(3) Represents lower of identified human health (HH) and ecological (ECO) based PALs
(4) Levels of Detection (LODs), Levels of Quantification (LOQ) and Method Detection Limits (MDLs) as determined by the laboratory
Bold indicates that PAL falls between the LOQ and MDL. This would result in "J" estimated values, which are considered usable data for the purposes of risk evaluation.
Highlighted cells indicate that the PAL falls below both the LOQ and MDL.
NA: No human health or ecological screening levels available
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Matrix: Surface Water
Analytical Group: VOCs
Concentration Level: Low
Human Health PALs (1)
(ug/L)

Ecological PALs
(ug/L)

(2)

CAS Number
71-55-6

Value

Reference

200

MCL

Value
11

Reference
ORNL SCV

1,1,2,2-Tetrachloroethane

79-34-5

0.066

Tapwater RSL

610

1,1,2-Trichloro-1,2,2-trifluoroethane

76-13-1

2100

Iowa GW

1,1,2-Trichloroethane

79-00-5

0.24

Tapwater RSL

1,1-Dichloroethane

75-34-3

2.4

Tapwater RSL

1,1-Dichloroethene

75-35-4

7

MCL

1,2-Dichloroethane

107-06-2

0.15

Tapwater RSL

Analyte
1,1,1-Trichloroethane

Project Action
Project
(3)
Action Limit
Limit
Reference
(ug/L)

Laboratory-specific (ug/L) (4)
LODs

LOQs

11

ECO PAL

1

5

MDLs
0.291

ORNL SCV

0.066

HH PAL

2

5

0.425

NA

NA

2100

HH PAL

2

5

0.246

1200

ORNL SCV

0.24

HH PAL

1

5

0.573

47

ORNL SCV

2.4

HH PAL

1

5

0.392

25

ORNL SCV

7

HH PAL

1

5

0.365

910

ORNL SCV

0.15

HH PAL

1

5

0.372
0.317

1,2-Dichloropropane

78-87-5

0.38

Tapwater RSL

360

USEPA Region V

0.38

HH PAL

1

5

2-Butanone (MEK)

78-93-3

4000

Iowa GW

14000

ORNL SCV

4000

HH PAL

5

20

0.389

2-Hexanone

591-78-6

34

Tapwater RSL

99

ORNL SCV

34

HH PAL

2

20

0.593
0.326

4-Methyl-2-pentanone (MIBK)

108-10-1

560

Iowa GW

170

ORNL SCV

170

ECO PAL

2

20

Acetone

67-64-1

6300

Iowa GW

1500

ORNL SCV

1500

ECO PAL

10

20

6.67

Benzene

71-43-2

0.39

Tapwater RSL

130

ORNL SCV

0.39

HH PAL

1

5

0.253

Bromodichloromethane

75-27-4

0.12

Tapwater RSL

NA

NA

0.12

HH PAL

2

5

0.254

Bromoform

75-25-2

7.9

Tapwater RSL

320

ORNL SCV

7.9

HH PAL

1

5

0.366

Bromomethane

74-83-9

7

Tapwater RSL

16

USEPA Region V

7

HH PAL

2

10

0.396

Carbon disulfide

75-15-0

700

Iowa GW

0.92

ORNL SCV

0.92

ECO PAL

1

5

0.369

Carbon tetrachloride

56-23-5

0.39

Tapwater RSL

9.8

ORNL SCV

0.39

HH PAL

1

5

0.36

Chlorobenzene

108-90-7

72

Tapwater RSL

64

ORNL SCV

64

ECO PAL

1

5

0.382

Chloroethane

75-00-3

2800

Iowa GW

NA

NA

2800

HH PAL

1

10

0.382

Chloroform

67-66-3

0.19

Tapwater RSL

28

ORNL SCV

0.19

HH PAL

1

5

0.147

Chloromethane

74-87-3

30

Iowa GW

NA

NA

30

HH PAL

2

10

0.553

cis-1,2-Dichloroethene

156-59-2

28

Tapwater RSL

590

ORNL SCV

28

HH PAL

1

5

0.159

cis-1,3-Dichloropropene

10061-01-5

0.41

Tapwater RSL

0.055

ORNL SCV

0.055

ECO PAL

1

5

0.339

Dibromochloromethane

124-48-1

0.15

Tapwater RSL

NA

NA

0.15

HH PAL

1

5

0.329

Dichlorodifluoromethane

75-71-8

190

Tapwater RSL

NA

NA

190

HH PAL

2

10

0.449

100-41-4

1.3

Tapwater RSL

7.3

ORNL SCV

1.3

HH PAL

1

5

0.299

ORNL SCV

13

ECO PAL

1

5

0.569

ORNL SCV

5

HH PAL

5

7.5

1.67

Ethylbenzene
m-Xylene & p-Xylene
Methylene Chloride

179601-23-1

190

Tapwater RSL

13

75-09-2

5

MCL

2200
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Human Health PALs (1)
(ug/L)

Ecological PALs (2)
(ug/L)

CAS Number
95-47-6

Value

Reference

o-Xylene

190

Tapwater RSL

Value
13

Reference
ORNL SCV

Styrene

100-42-5

100

MCL

32

Tetrachloroethene

127-18-4

5

MCL

Toluene

108-88-3

860

trans-1,2-Dichloroethene

156-60-5

Analyte

trans-1,3-Dichloropropene

Project Action
Project
(3)
Action Limit
Limit
Reference
(ug/L)

Laboratory-specific (ug/L) (4)
LODs

LOQs

MDLs

13

ECO PAL

1

5

0.318

USEPA Region V

32

ECO PAL

1

5

0.347

98

ORNL SCV

5

HH PAL

1

5

0.28

Tapwater RSL

150

IOWA - SW

150

ECO PAL

1

5

1.0

86

Tapwater RSL

970

USEPA Region V

86

HH PAL

1

5

0.178
0.349

10061-02-6

0.41

Tapwater RSL

0.055

ORNL SCV

0.055

ECO PAL

1

5

Trichloroethene

79-01-6

0.44

Tapwater RSL

80

IOWA - SW

0.44

HH PAL

1

5

0.29

Vinyl chloride

75-01-4

0.015

Tapwater RSL

930

USEPA Region V

0.015

HH PAL

1

5

0.428

Notes:
Applicable conservative screening levels were identified for comparison to laboratory MDLs, LODs, and LOQs; Please note that other screening values may be used in future risk assessments.
(1) Human Health PALs were selected as the lowest of the following:
USEPA Tapwater Regional Screening Levels (RSL) Table; November 2012.
USEPA MCLs obtained form the USEPA RSL Table; November 2012
Iowa Statewide Standards for a Protected Groundwater Source, obtained from: https://programs.iowadnr.gov/riskcalc/pages/standards.aspx
(2) Ecological PALs were selected from the following hierarchy of sources:
A) Lowest of the Iowa Water Quality Standards (Iowa SW), [lowest of B(CW1), B(CW2), B(WW-1), B(WW-2), and B(WW-3)] obtained from: https://www.legis.iowa.gov/DOCS/ACO/IAC/LINC/Chapter.567.61.pdf
B) USEPA freshwater chronic AWQC; USEPA. 2013. National Recommended Water Quality Criteria. Office of Water and Office of Science Technology. Last Updated 2/8/2013.
C) Oak Ridge National Laboratory (ORNL) Secondary Chronic values (SCVs) for aquatic life; Suter, G.W, and C.L. Tsao. 1996. Toxicological Benchmarks for Screening Potential Contaminants of Concern
for Effects of Aquatic Biota: 1996 Revision. Prepared for the U.S. Department of Energy. ES/ER/TM-96/R2. June 1996.
D) USEPA Region V Ecological Screening Levels (ESLs);USEPA. 2003. Region V, RCRA Ecological Screening Levels. August 22, 2003.
E) The final selected NOAEL-based Critical Concentration for Aquatic Receptors from the Site-Wide Baseline Ecological Risk Assessment (when lower than the selected ecological value only)
(3) Represents lower of identified human health (HH) and ecological (ECO) based PALs
(4) Levels of Detection (LODs), Levels of Quantification (LOQ) and Method Detection Limits (MDLs) as determined by the laboratory
Bold indicates that PAL falls between the LOQ and MDL. This would result in "J" estimated values, which are considered usable data for the purposes of risk evaluation.
Highlighted cells indicate that the PAL falls below both the LOQ and MDL.
NA: No human health or ecological screening levels available
Surrogate: 1,3-dichloropropene used as a surrogate for cis- and trans-1,3-dichloropropene
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Matrix: Water
Analytical Group: SVOCs
Concentration Level: Low
Human Health PALs (1)
(ug/L)

Ecological PALs (2)
(ug/L)

CAS Number
120-82-1

Value

Reference

0.99

Tapwater RSL

Value
110

Reference
ORNL SVC

1,2-Dichlorobenzene

95-50-1

280

Tapwater RSL

14

1,3-Dichlorobenzene

541-73-1

600

Iowa GW

1,4-Dichlorobenzene

106-46-7

0.42

2,2'-oxybis[1-chloropropane]

108-60-1

2,4,5-Trichlorophenol

Project Action
Project
Action Limit
Limit (3)
Reference
(ug/L)

Laboratory-specific (ug/L)

(4)

LODs

LOQs

MDLs

0.99

HH PAL

3

10

1

ORNL SVC

14

ECO PAL

3

10

1

71

ORNL SVC

71

ECO PAL

3

10

1

Tapwater RSL

15

ORNL SVC

0.42

HH PAL

3

10

1

0.31

Tapwater RSL

NA

NA

0.31

HH PAL

3

10

1

95-95-4

700

Iowa GW

NA

NA

700

HH PAL

3

10

1

2,4,6-Trichlorophenol

88-06-2

3.5

Tapwater RSL

4.9

EPA REGION V

3.5

HH PAL

3

10

1

2,4-Dichlorophenol

120-83-2

20

Iowa GW

11

EPA REGION V

11

ECO PAL

3

10

1.08

Analyte
1,2,4-Trichlorobenzene

2,4-Dimethylphenol

105-67-9

140

Iowa GW

100

EPA REGION V

100

ECO PAL

3

10

1

2,4-Dinitrophenol

51-28-5

14

Iowa GW

19

EPA REGION V

14

HH PAL

10

50

2

2,4-Dinitrotoluene

121-14-2

0.2

Tapwater RSL

44

EPA REGION V

0.2

HH PAL

3

10

1

2,6-Dinitrotoluene

606-20-2

0.26

Iowa GW

81

EPA REGION V

0.26

HH PAL

3

10

2.16

2-Chloronaphthalene

91-58-7

550

Tapwater RSL

0.396

EPA REGION V

0.396

ECO PAL

3

10

1

2-Chlorophenol

95-57-8

71

Tapwater RSL

24

EPA REGION V

24

ECO PAL

3

10

1

2-Methylnaphthalene

91-57-6

27

Tapwater RSL

330

EPA REGION V

27

HH PAL

3

10

1

2-Methylphenol

95-48-7

35

Iowa GW

13

ORNL SVC

13

ECO PAL

3

10

1

2-Nitroaniline

88-74-4

150

Tapwater RSL

NA

NA

150

HH PAL

3

10

1
1

2-Nitrophenol

88-75-5

NA

NA

NA

NA

NA

NA

3

10

15831-10-4

700

Iowa GW

25

EPA REGION V

25

ECO PAL

3

10

1

91-94-1

0.11

Tapwater RSL

4.5

EPA REGION V

0.11

HH PAL

3

50

1.29

3-Nitroaniline

99-09-2

NA

NA

NA

NA

NA

NA

10

10

1

4,6-Dinitro-2-methylphenol

534-52-1

1.2

Tapwater RSL

23

EPA REGION V

1.2

HH PAL

3

50

1

4-Bromophenyl phenyl ether

101-55-3

NA

NA

1.5

ORNL SVC

1.5

ECO PAL

3

10

1

4-Chloro-3-methylphenol

59-50-7

1100

Tapwater RSL

34.8

EPA REGION V

34.8

ECO PAL

3

10

1

4-Chloroaniline

106-47-8

0.32

Tapwater RSL

232

EPA REGION V

0.32

HH PAL

3

10

2.2

4-Chlorophenyl phenyl ether

7005-72-3

NA

NA

NA

NA

NA

NA

3

10

1

4-Nitroaniline

100-01-6

3.3

Tapwater RSL

NA

NA

3.3

HH PAL

3

10

1

4-Nitrophenol

100-02-7

60

Iowa GW

300

ORNL SVC

60

HH PAL

10

25

2

Acenaphthene

83-32-9

400

Tapwater RSL

38

EPA REGION V

38

ECO PAL

3

10

1

Acenaphthylene

208-96-8

210

Iowa GW

4840

EPA REGION V

210

HH PAL

3

10

1

Aniline

62-53-3

12

Tapwater RSL

4.1

EPA REGION V

4.1

ECO PAL

3

10

1.27

Anthracene

120-12-7

1300

Tapwater RSL

0.73

ORNL SVC

0.73

ECO PAL

3

10

1

Benzo[a]anthracene

56-55-3

0.029

Tapwater RSL

0.03

IOWA - SW

0.029

HH PAL

3

10

1

Benzo[a]pyrene

50-32-8

0.0029

Tapwater RSL

0.014

ORNL SVC

0.0029

HH PAL

3

10

1

Benzo[b]fluoranthene

205-99-2

0.029

Tapwater RSL

0.03

IOWA - SW

0.029

HH PAL

3

10

1

Benzo[g,h,i]perylene

191-24-2

21

Iowa GW

7.64

EPA REGION V

7.64

ECO PAL

3

10

1

3 & 4 Methylphenol
3,3'-Dichlorobenzidine
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Human Health PALs (1)
(ug/L)

Ecological PALs (2)
(ug/L)

CAS Number
207-08-9

Value

Reference

0.29

Tapwater RSL

Value
0.03

Reference
IOWA - SW

65-85-0

58000

Tapwater RSL

42

Benzyl alcohol

100-51-6

1500

Tapwater RSL

Bis(2-chloroethoxy)methane

111-91-1

46

Tapwater RSL

Bis(2-chloroethyl)ether

111-44-4

0.012

Bis(2-ethylhexyl) phthalate

117-81-7

Butyl benzyl phthalate

Project Action
Project
(3)
Action Limit
Limit
Reference
(ug/L)

Laboratory-specific (ug/L) (4)
LODs

LOQs

0.03

ECO PAL

3

10

1

ORNL SVC

42

ECO PAL

10

50

5

8.6

ORNL SVC

8.6

ECO PAL

3

10

1

NA

NA

46

HH PAL

3

10

1

Tapwater RSL

19000

EPA REGION V

0.012

HH PAL

3

10

1

4.8

Tapwater RSL

3

ORNL SVC

3

ECO PAL

3

10

1

85-68-7

14

Tapwater RSL

19

ORNL SVC

14

HH PAL

3

10

1

Carbazole

86-74-8

8.8

Iowa GW

NA

NA

NA

NA

3

10

1

Chrysene

218-01-9

2.9

Tapwater RSL

0.03

IOWA - SW

0.03

ECO PAL

3

10

1

Dibenz(a,h)anthracene

53-70-3

0.0029

Tapwater RSL

0.03

IOWA - SW

0.0029

HH PAL

3

10

1

Dibenzofuran

132-64-9

5.8

Tapwater RSL

3.7

ORNL SVC

3.7

ECO PAL

3

10

1

Diethyl phthalate

84-66-2

5600

Iowa GW

210

ORNL SVC

210

ECO PAL

3

10

1

Dimethyl phthalate

131-11-3

NA

NA

NA

NA

NA

NA

3

10

1

Di-n-butyl phthalate

84-74-2

670

Tapwater RSL

35

ORNL SVC

35

ECO PAL

3

10

1

Di-n-octyl phthalate

117-84-0

140

Iowa GW

30

EPA REGION V

30

ECO PAL

10

15

1

Analyte
Benzo[k]fluoranthene
Benzoic acid

MDLs

Fluoranthene

206-44-0

280

Iowa GW

1.9

EPA REGION V

1.9

ECO PAL

3

10

1

Fluorene

86-73-7

220

Tapwater RSL

3.9

ORNL SVC

3.9

ECO PAL

3

10

1

Hexachlorobenzene

118-74-1

0.042

Tapwater RSL

0.0003

EPA REGION V

0.0003

ECO PAL

3

10

1

Hexachlorobutadiene

87-68-3

0.26

Tapwater RSL

0.053

EPA REGION V

0.053

ECO PAL

3

10

1

Hexachlorocyclopentadiene

77-47-4

22

Tapwater RSL

77

EPA REGION V

22

HH PAL

3

10

1

Hexachloroethane

67-72-1

0.79

Tapwater RSL

12

ORNL SVC

0.79

HH PAL

3

10

1

Indeno[1,2,3-cd]pyrene

193-39-5

0.029

Tapwater RSL

0.03

IOWA - SW

0.029

HH PAL

3

10

1

Isophorone

78-59-1

67

Tapwater RSL

920

EPA REGION V

67

HH PAL

3

10

1

Naphthalene

91-20-3

0.14

Tapwater RSL

12

ORNL SVC

0.14

HH PAL

3

10

1

Nitrobenzene

98-95-3

0.12

Tapwater RSL

220

EPA REGION V

0.12

HH PAL

3

10

1.09

N-Nitrosodi-n-propylamine

621-64-7

0.0093

Tapwater RSL

NA

NA

0.0093

HH PAL

3

10

1

N-Nitrosodiphenylamine

86-30-6

10

Tapwater RSL

210

ORNL SVC

10

HH PAL

3

10

1

Pentachlorophenol

87-86-5

0.035

Tapwater RSL

6.692583681

IOWA - SW

0.035

HH PAL

3

50

1.27

Phenanthrene

85-01-8

210

Iowa GW

3.6

EPA REGION V

3.6

ECO PAL

3

10

1

Phenol

108-95-2

2000

Iowa GW

180

EPA REGION V

180

ECO PAL

3

15

2

Pyrene

129-00-0

87

Tapwater RSL

0.3

EPA REGION V

0.3

ECO PAL

3

10

1
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Notes:
Applicable conservative screening levels were identified for comparison to laboratory MDLs, LODs, and LOQs; Please note that other screening values may be used in future risk assessments.
(1) Human Health PALs were selected as the lowest of the following:
USEPA Tapwater Regional Screening Levels (RSL) Table; November 2012.
USEPA MCLs obtained form the USEPA RSL Table; November 2012
Iowa Statewide Standards for a Protected Groundwater Source, obtained from: https://programs.iowadnr.gov/riskcalc/pages/standards.aspx
(2) Ecological PALs were selected from the following hierarchy of sources:
A) Lowest of the Iowa Water Quality Standards (Iowa SW), [lowest of B(CW1), B(CW2), B(WW-1), B(WW-2), and B(WW-3)] obtained from: https://www.legis.iowa.gov/DOCS/ACO/IAC/LINC/Chapter.567.61.pdf
B) USEPA freshwater chronic AWQC; USEPA. 2013. National Recommended Water Quality Criteria. Office of Water and Office of Science Technology. Last Updated 2/8/2013.
C) Oak Ridge National Laboratory (ORNL) Secondary Chronic values (SCVs) for aquatic life; Suter, G.W, and C.L. Tsao. 1996. Toxicological Benchmarks for Screening Potential Contaminants of Concern
for Effects of Aquatic Biota: 1996 Revision. Prepared for the U.S. Department of Energy. ES/ER/TM-96/R2. June 1996.
D) USEPA Region V Ecological Screening Levels (ESLs);USEPA. 2003. Region V, RCRA Ecological Screening Levels. August 22, 2003.
E) The final selected NOAEL-based Critical Concentration for Aquatic Receptors from the Site-Wide Baseline Ecological Risk Assessment (when lower than the selected ecological value only)
(3) Represents lower of identified human health (HH) and ecological (ECO) based PALs
(4) Levels of Detection (LODs), Levels of Quantification (LOQ) and Method Detection Limits (MDLs) as determined by the laboratory
Bold indicates that PAL falls between the LOQ and MDL. This would result in "J" estimated values, which are considered usable data for the purposes of risk evaluation.
Highlighted cells indicate that the PAL falls below both the LOQ and MDL.
NA: No human health or ecological screening levels available
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Matrix: Water
Analytical Group: Explosives
Concentration Level: Low
Human Health PALs (1)
(ug/L)

Ecological PALs (2)
(ug/L)

Analyte
2-Amino-4,6-dinitrotoluene

CAS Number
35572-78-2

Value

Reference

30

Tapwater RSL

Value
NA

Reference
NA

4-Amino-2,6-dinitrotoluene

19406-51-0

30

Tapwater RSL

NA

NA

Project Action
Project
(3)
Action Limit
Limit
Reference
(ug/L)

Laboratory-specific (ug/L)

(4)

LODs

LOQs

30

HH PAL

0.20

0.30

MDLs
0.12

30

HH PAL

0.20

0.40

0.12

1,3-Dinitrobenzene

99-65-0

1

Iowa GW

NA

NA

1

HH PAL

0.20

0.20

0.10

2,4-Dinitrotoluene

121-14-2

0.2

Tapwater RSL

44

EPA REGION V

0.2

HH PAL

0.20

0.25

0.081

2,6-Dinitrotoluene

606-20-2

0.26

Iowa GW

81

EPA REGION V

0.26

HH PAL

0.20

0.40

0.126

HMX

2691-41-0

400

Iowa GW

NA

NA

400

HH PAL

0.20

0.35

0.11

Nitrobenzene

98-95-3

0.12

Tapwater RSL

220

EPA REGION V

0.12

HH PAL

0.20

0.25

0.082

m-Nitrotoluene

99-08-1

1.3

Tapwater RSL

NA

NA

1.3

HH PAL

0.20

0.50

0.12

o-Nitrotoluene

88-72-2

0.27

Tapwater RSL

NA

NA

0.27

HH PAL

0.20

0.50

0.10

p-Nitrotoluene

99-99-0

3.7

Tapwater RSL

NA

NA

3.7

HH PAL

0.20

0.50

0.14

RDX

121-82-4

0.61

Tapwater RSL

NA

NA

0.61

HH PAL

0.20

0.30

0.09

Tetryl

479-45-8

61

Tapwater RSL

NA

NA

61

HH PAL

0.20

0.25

0.06

1,3,5-Trinitrobenzene

99-35-4

460

Tapwater RSL

NA

NA

460

HH PAL

0.20

0.20

0.06

2,4,6-Trinitrotoluene

118-96-7

2

Iowa GW

40

CC NOAEL

2

HH PAL

0.20

0.25

0.08

Notes:
Applicable conservative screening levels were identified for comparison to laboratory MDLs, LODs, and LOQs; Please note that other screening values may be used in future risk assessments.
(1) Human Health PALs were selected as the lowest of the following:
USEPA Tapwater Regional Screening Levels (RSL) Table; November 2012.
USEPA MCLs obtained form the USEPA RSL Table; November 2012
Iowa Statewide Standards for a Protected Groundwater Source, obtained from: https://programs.iowadnr.gov/riskcalc/pages/standards.aspx
(2) Ecological PALs were selected from the following hierarchy of sources:
A) Lowest of the Iowa Water Quality Standards (Iowa SW), [lowest of B(CW1), B(CW2), B(WW-1), B(WW-2), and B(WW-3)] obtained from: https://www.legis.iowa.gov/DOCS/ACO/IAC/LINC/Chapter.567.61.pdf
B) USEPA freshwater chronic AWQC; USEPA. 2013. National Recommended Water Quality Criteria. Office of Water and Office of Science Technology. Last Updated 2/8/2013.
C) Oak Ridge National Laboratory (ORNL) Secondary Chronic values (SCVs) for aquatic life; Suter, G.W, and C.L. Tsao. 1996. Toxicological Benchmarks for Screening Potential Contaminants of Concern
for Effects of Aquatic Biota: 1996 Revision. Prepared for the U.S. Department of Energy. ES/ER/TM-96/R2. June 1996.
D) USEPA Region V Ecological Screening Levels (ESLs);USEPA. 2003. Region V, RCRA Ecological Screening Levels. August 22, 2003.
E) The final selected NOAEL-based Critical Concentration for Aquatic Receptors from the Site-Wide Baseline Ecological Risk Assessment (when lower than the selected ecological value only)
(3) Represents lower of identified human health (HH) and ecological (ECO) based PALs
(4) Levels of Detection (LODs), Levels of Quantification (LOQ) and Method Detection Limits (MDLs) as determined by the laboratory
Bold indicates that PAL falls between the LOQ and MDL. This would result in "J" estimated values, which are considered usable data for the purposes of risk evaluation.
Highlighted cells indicate that the PAL falls below both the LOQ and MDL.
NA: No human health or ecological screening levels available
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Matrix: Water
Analytical Group: Pesticides
Concentration Level: Low
Human Health PALs
(ug/L)

(1)

Ecological PALs (2)
(ug/L)

CAS Number
72-54-8

Value

Reference

4,4'-DDD

0.027

Tapwater RSL

Value
0.011

Reference
ORNL SVC

4,4'-DDE

72-55-9

0.2

Tapwater RSL

4.51E-09

4,4'-DDT

50-29-3

0.2

Tapwater RSL

Aldrin

309-00-2

0.004

Tapwater RSL

Analyte

Project Action
Project
(3)
Action Limit
Limit
Reference
(ug/L)

Laboratory-specific (ug/L) (4)
LODs

LOQs

MDLs

0.011

ECO PAL

0.02

0.05

0.01

EPA REGION V

4.51E-09

ECO PAL

0.02

0.05

0.01

0.0000658

CC NOAEL

0.0000658

ECO PAL

0.02

0.05

0.01

3

IOWA - SW

0.004

HH PAL

0.02

0.05

0.01
0.01

alpha-BHC

319-84-6

0.0062

Tapwater RSL

2.2

ORNL SVC

0.0062

HH PAL

0.02

0.055

alpha-Chlordane

5103-71-9

0.19

Tapwater RSL

NA

NA

0.19

HH PAL

0.02

0.05

0.01

beta-BHC

319-85-7

0.022

Tapwater RSL

2.2

ORNL SVC

0.022

HH PAL

0.02

0.05

0.013

delta-BHC

319-86-8

NA

NA

2.2

ORNL SVC

2.2

ECO PAL

0.02

0.05

0.01

Dieldrin

60-57-1

0.0015

Tapwater RSL

0.056

IOWA - SW

0.0015

HH PAL

0.02

0.05

0.01

Endosulfan I

959-98-8

42

Iowa GW

0.056

IOWA - SW

0.056

ECO PAL

0.02

0.05

0.01

Endosulfan II

33213-65-9

NA

NA

0.056

IOWA - SW

0.056

ECO PAL

0.02

0.05

0.01

Endosulfan sulfate

1031-07-8

NA

NA

0.056

IOWA - SW

0.056

ECO PAL

0.02

0.055

0.01

Endrin

72-20-8

1.7

Tapwater RSL

0.036

IOWA - SW

0.036

ECO PAL

0.02

0.05

0.017

Endrin aldehyde

7421-93-4

NA

NA

0.15

EPA REGION V

0.15

ECO PAL

0.02

0.05

0.01

Endrin ketone

53494-70-5

NA

NA

NA

NA

NA

NA

0.02

0.05

0.01

58-89-9

0.036

Tapwater RSL

0.026

EPA REGION V

0.026

ECO PAL

0.02

0.05

0.01

5103-74-2

0.19

Tapwater RSL

NA

NA

0.19

HH PAL

0.02

0.05

0.01

76-44-8

0.0018

Tapwater RSL

0.0038

IOWA - SW

0.0018

HH PAL

0.02

0.1

0.01

1024-57-3

0.0033

Tapwater RSL

0.0038

IOWA - SW

0.0033

HH PAL

0.02

0.05

0.017

gamma-BHC (Lindane)
gamma-Chlordane
Heptachlor
Heptachlor epoxide
Methoxychlor
Toxaphene

72-43-5

27

Tapwater RSL

0.03

AWQC

0.03

ECO PAL

0.02

0.1

0.01

8001-35-2

0.013

Tapwater RSL

0.002

IOWA - SW

0.002

ECO PAL

0.4

2

0.27
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Notes:
Applicable conservative screening levels were identified for comparison to laboratory MDLs, LODs, and LOQs; Please note that other screening values may be used in future risk assessments.
(1) Human Health PALs were selected as the lowest of the following:
USEPA Tapwater Regional Screening Levels (RSL) Table; November 2012.
USEPA MCLs obtained form the USEPA RSL Table; November 2012
Iowa Statewide Standards for a Protected Groundwater Source, obtained from: https://programs.iowadnr.gov/riskcalc/pages/standards.aspx
(2) Ecological PALs were selected from the following hierarchy of sources:
A) Lowest of the Iowa Water Quality Standards (Iowa SW), [lowest of B(CW1), B(CW2), B(WW-1), B(WW-2), and B(WW-3)] obtained from: https://www.legis.iowa.gov/DOCS/ACO/IAC/LINC/Chapter.567.61.pdf
B) USEPA freshwater chronic AWQC; USEPA. 2013. National Recommended Water Quality Criteria. Office of Water and Office of Science Technology. Last Updated 2/8/2013.
C) Oak Ridge National Laboratory (ORNL) Secondary Chronic values (SCVs) for aquatic life; Suter, G.W, and C.L. Tsao. 1996. Toxicological Benchmarks for Screening Potential Contaminants of Concern
for Effects of Aquatic Biota: 1996 Revision. Prepared for the U.S. Department of Energy. ES/ER/TM-96/R2. June 1996.
D) USEPA Region V Ecological Screening Levels (ESLs);USEPA. 2003. Region V, RCRA Ecological Screening Levels. August 22, 2003.
E) The final selected NOAEL-based Critical Concentration for Aquatic Receptors from the Site-Wide Baseline Ecological Risk Assessment (when lower than the selected ecological value only)
(3) Represents lower of identified human health (HH) and ecological (ECO) based PALs
(4) Levels of Detection (LODs), Levels of Quantification (LOQ) and Method Detection Limits (MDLs) as determined by the laboratory
Bold indicates that PAL falls between the LOQ and MDL. This would result in "J" estimated values, which are considered usable data for the purposes of risk evaluation.
Highlighted cells indicate that the PAL falls below both the LOQ and MDL.
NA: No human health or ecological screening levels available
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Matrix: Water
Analytical Group: Herbicides
Concentration Level: Low
Human Health PALs (1)
(ug/L)

Ecological PALs (2)
(ug/L)

CAS Number
93-76-5

Value

Reference

70

Iowa GW

Value
686

Reference
EPA REGION V

2,4-D

94-75-7

70

MCL

220

2,4-DB

94-82-6

56

Iowa GW

Dalapon

75-99-0

200

Dicamba

1918-00-9

Dichlorprop

Project Action
Project
(3)
Action Limit
Limit
Reference
(ug/L)

Laboratory-specific (ug/L)

(4)

LODs

LOQs

MDLs

70

HH PAL

0.25

1

0.137

EPA REGION V

70

HH PAL

2.5

5

1.8

NA

NA

56

HH PAL

2.5

5

2.42

MCL

NA

NA

200

HH PAL

2.0

12

0.939

440

Tapwater RSL

NA

NA

440

HH PAL

1

2

0.29

120-36-5

NA

NA

NA

NA

NA

NA

2.5

9

1.18

Dinoseb

88-85-7

7

MCL

0.48

EPA REGION V

0.48

ECO PAL

1.25

2

0.632

MCPA

94-74-6

5.7

Tapwater RSL

NA

NA

5.7

HH PAL

300

400

121

MCPP

93-65-2

12

Tapwater RSL

NA

NA

12

HH PAL

300

400

142

Silvex (2,4,5-TP)

93-72-1

50

MCL

30

EPA REGION V

30

ECO PAL

0.25

1

0.148

Analyte
2,4,5-T

Notes:
Applicable conservative screening levels were identified for comparison to laboratory MDLs, LODs, and LOQs; Please note that other screening values may be used in future risk assessments.
(1) Human Health PALs were selected as the lowest of the following:
USEPA Tapwater Regional Screening Levels (RSL) Table; November 2012.
USEPA MCLs obtained form the USEPA RSL Table; November 2012
Iowa Statewide Standards for a Protected Groundwater Source, obtained from: https://programs.iowadnr.gov/riskcalc/pages/standards.aspx
(2) Ecological PALs were selected from the following hierarchy of sources:
A) Lowest of the Iowa Water Quality Standards (Iowa SW), [lowest of B(CW1), B(CW2), B(WW-1), B(WW-2), and B(WW-3)] obtained from: https://www.legis.iowa.gov/DOCS/ACO/IAC/LINC/Chapter.567.61.pdf
B) USEPA freshwater chronic AWQC; USEPA. 2013. National Recommended Water Quality Criteria. Office of Water and Office of Science Technology. Last Updated 2/8/2013.
C) Oak Ridge National Laboratory (ORNL) Secondary Chronic values (SCVs) for aquatic life; Suter, G.W, and C.L. Tsao. 1996. Toxicological Benchmarks for Screening Potential Contaminants of Concern
for Effects of Aquatic Biota: 1996 Revision. Prepared for the U.S. Department of Energy. ES/ER/TM-96/R2. June 1996.
D) USEPA Region V Ecological Screening Levels (ESLs);USEPA. 2003. Region V, RCRA Ecological Screening Levels. August 22, 2003.
E) The final selected NOAEL-based Critical Concentration for Aquatic Receptors from the Site-Wide Baseline Ecological Risk Assessment (when lower than the selected ecological value only)
(3) Represents lower of identified human health (HH) and ecological (ECO) based PALs
(4) Levels of Detection (LODs), Levels of Quantification (LOQ) and Method Detection Limits (MDLs) as determined by the laboratory
Bold indicates that PAL falls between the LOQ and MDL. This would result in "J" estimated values, which are considered usable data for the purposes of risk evaluation.
Highlighted cells indicate that the PAL falls below both the LOQ and MDL.
NA: No human health or ecological screening levels available
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Matrix: Water
Analytical Group: PCBs
Concentration Level: Low
Human Health PALs
(ug/L)

(1)

Ecological PALs (2)
(ug/L)

CAS Number
12674-11-2

Value

Reference

PCB-1016

0.96

Tapwater RSL

Value
NA

Reference
NA

PCB-1221

11104-28-2

0.004

Tapwater RSL

0.28

PCB-1232

11141-16-5

0.004

Tapwater RSL

PCB-1242

53469-21-9

0.034

PCB-1248

12672-29-6

0.034

Analyte

Project Action
Project
(3)
Action Limit
Limit
Reference
(ug/L)

Laboratory-specific (ug/L)

(4)

LODs

LOQs

MDLs

0.96

HH PAL

0.3

1

0.241

ORNL SVC

0.004

HH PAL

0.3

1

0.241

0.58

ORNL SVC

0.004

HH PAL

0.3

1

0.241

Tapwater RSL

0.053

ORNL SVC

0.034

HH PAL

0.3

1

0.241

Tapwater RSL

0.081

ORNL SVC

0.034

HH PAL

0.3

1

0.241
0.166

PCB-1254

11097-69-1

0.034

Tapwater RSL

0.033

ORNL SVC

0.033

ECO PAL

0.3

1

PCB-1260

11096-82-5

0.034

Tapwater RSL

94

ORNL SVC

0.034

HH PAL

0.3

1

0.166

PCB-1262

37324-23-5

0.00017

Tapwater RSL

NA

NA

NA

NA

0.3

1

0.166

PCB-1268

11100-14-4

0.00017

Tapwater RSL

NA

NA

NA

NA

0.3

1

0.166

Notes:
Applicable conservative screening levels were identified for comparison to laboratory MDLs, LODs, and LOQs; Please note that other screening values may be used in future risk assessments.
(1) Human Health PALs were selected as the lowest of the following:
USEPA Tapwater Regional Screening Levels (RSL) Table; November 2012.
USEPA MCLs obtained form the USEPA RSL Table; November 2012
Iowa Statewide Standards for a Protected Groundwater Source, obtained from: https://programs.iowadnr.gov/riskcalc/pages/standards.aspx
(2) Ecological PALs were selected from the following hierarchy of sources:
A) Lowest of the Iowa Water Quality Standards (Iowa SW), [lowest of B(CW1), B(CW2), B(WW-1), B(WW-2), and B(WW-3)] obtained from: https://www.legis.iowa.gov/DOCS/ACO/IAC/LINC/Chapter.567.61.pdf
B) USEPA freshwater chronic AWQC; USEPA. 2013. National Recommended Water Quality Criteria. Office of Water and Office of Science Technology. Last Updated 2/8/2013.
C) Oak Ridge National Laboratory (ORNL) Secondary Chronic values (SCVs) for aquatic life; Suter, G.W, and C.L. Tsao. 1996. Toxicological Benchmarks for Screening Potential Contaminants of Concern
for Effects of Aquatic Biota: 1996 Revision. Prepared for the U.S. Department of Energy. ES/ER/TM-96/R2. June 1996.
D) USEPA Region V Ecological Screening Levels (ESLs);USEPA. 2003. Region V, RCRA Ecological Screening Levels. August 22, 2003.
E) The final selected NOAEL-based Critical Concentration for Aquatic Receptors from the Site-Wide Baseline Ecological Risk Assessment (when lower than the selected ecological value only)
(3) Represents lower of identified human health (HH) and ecological (ECO) based PALs
(4) Levels of Detection (LODs), Levels of Quantification (LOQ) and Method Detection Limits (MDLs) as determined by the laboratory
Bold indicates that PAL falls between the LOQ and MDL. This would result in "J" estimated values, which are considered usable data for the purposes of risk evaluation.
Highlighted cells indicate that the PAL falls below both the LOQ and MDL.
NA: No human health or ecological screening levels available
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Matrix: Water
Analytical Group: Metals
Concentration Level: Low
Human Health PALs
(ug/L)

(1)

Ecological PALs (2)
(ug/L)

CAS Number
7440-38-2

Value

Reference

Arsenic

0.045

Tapwater RSL

Value
7.16

Reference
CC NOAEL

Barium

7440-39-3

2000

MCL

110

Calcium

7440-70-2

NA

NA

NA

Cadmium

7440-43-9

5

MCL

Chromium

7440-47-3

0.031

Lead

7439-92-1

Magnesium

7439-95-4

Sodium

7440-23-5

Selenium

Project Action
Project
(3)
Action Limit
Limit
Reference
(ug/L)

Laboratory-specific (ug/L)

(4)

LODs

LOQs

MDLs

0.045

HH PAL

3.5

10.0

1.18

CC NOAEL

110

ECO PAL

0.66

2.0

0.22

NA

NA

NA

100

100

68.1

0.45

IOWA - SW

0.45

ECO PAL

0.30

0.50

0.10

Tapwater RSL

11

IOWA - SW

0.031

HH PAL

9.8

10.0

3.26

15

MCL

3

IOWA - SW

3

ECO PAL

0.5

3.0

0.173

NA

NA

NA

NA

NA

NA

16.8

50.0

5.59

NA

NA

NA

NA

NA

NA

45.0

50.0

15

7782-49-2

50

MCL

0.66

CC NOAEL

0.66

ECO PAL

4.8

5.0

1.59

Silver

7440-22-4

71

Tapwater RSL

0.12

EPA REGION V

0.12

ECO PAL

0.15

2.0

0.05

Uranium

7440-61-1

30

MCL

NA

NA

30

HH PAL

0.69

1.0

0.231

Analyte

Mercury

7439-97-6

0.63

Tapwater RSL

0.0024

CC NOAEL

0.0024

ECO PAL

0.15

0.18

0.06

Hexavalent Chromium

18540-29-9

0.031

Tapwater RSL

11

IOWA - SW

0.031

HH PAL

5.0

10.0

2.59

Notes:
Applicable conservative screening levels were identified for comparison to laboratory MDLs, LODs, and LOQs; Please note that other screening values may be used in future risk assessments.
(1) Human Health PALs were selected as the lowest of the following:
USEPA Tapwater Regional Screening Levels (RSL) Table; November 2012.
USEPA MCLs obtained form the USEPA RSL Table; November 2012
Iowa Statewide Standards for a Protected Groundwater Source, obtained from: https://programs.iowadnr.gov/riskcalc/pages/standards.aspx
(2) Ecological PALs were selected from the following hierarchy of sources:
A) Lowest of the Iowa Water Quality Standards (Iowa SW), [lowest of B(CW1), B(CW2), B(WW-1), B(WW-2), and B(WW-3)] obtained from: https://www.legis.iowa.gov/DOCS/ACO/IAC/LINC/Chapter.567.61.pdf
B) USEPA freshwater chronic AWQC; USEPA. 2013. National Recommended Water Quality Criteria. Office of Water and Office of Science Technology. Last Updated 2/8/2013.
C) Oak Ridge National Laboratory (ORNL) Secondary Chronic values (SCVs) for aquatic life; Suter, G.W, and C.L. Tsao. 1996. Toxicological Benchmarks for Screening Potential Contaminants of Concern
for Effects of Aquatic Biota: 1996 Revision. Prepared for the U.S. Department of Energy. ES/ER/TM-96/R2. June 1996.
D) USEPA Region V Ecological Screening Levels (ESLs);USEPA. 2003. Region V, RCRA Ecological Screening Levels. August 22, 2003.
E) The final selected NOAEL-based Critical Concentration for Aquatic Receptors from the Site-Wide Baseline Ecological Risk Assessment (when lower than the selected ecological value only)
(3) Represents lower of identified human health (HH) and ecological (ECO) based PALs
(4) Levels of Detection (LODs), Levels of Quantification (LOQ) and Method Detection Limits (MDLs) as determined by the laboratory
Bold indicates that PAL falls between the LOQ and MDL. This would result in "J" estimated values, which are considered usable data for the purposes of risk evaluation.
Highlighted cells indicate that the PAL falls below both the LOQ and MDL.
NA: No human health or ecological screening levels available
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Matrix: Water
Analytical Group: Radiochemistry
Concentration Level: Low
Human Health PALs (1)
(pCi//L)

Ecological PALs (2)
(pCi//L)

CAS Number
12587-46-1

Value

Reference

Gross Alpha

NA

NA

Value
NA

Reference
NA

Gross Beta

12587-47-2

NA

NA

NA

Cesium-137

10045-97-3

NA

NA

Radium-226

13982-63-3

NA

NA

Analyte

Project Action
Project
(3)
Action Limit
Limit
Reference
(pCi//L)

Laboratory-specific (pCi//L) (4)
LODs

LOQs

MDLs

NA

NA

NA

3.0

NA

NA

NA

NA

NA

4.0

NA

NA

NA

NA

NA

NA

20.0

NA

NA

NA

NA

NA

NA

1.0

NA

Notes:
Applicable conservative screening levels were identified for comparison to laboratory MDLs, LODs, and LOQs; Please note that other screening values may be used in future risk assessments.
(1) Human Health PALs were selected as the lowest of the following:
USEPA Tapwater Regional Screening Levels (RSL) Table; November 2012.
USEPA MCLs obtained form the USEPA RSL Table; November 2012
Iowa Statewide Standards for a Protected Groundwater Source, obtained from: https://programs.iowadnr.gov/riskcalc/pages/standards.aspx
(2) Ecological PALs were selected from the following hierarchy of sources:
A) Lowest of the Iowa Water Quality Standards (Iowa SW), [lowest of B(CW1), B(CW2), B(WW-1), B(WW-2), and B(WW-3)] obtained from: https://www.legis.iowa.gov/DOCS/ACO/IAC/LINC/Chapter.567.61.pdf
B) USEPA freshwater chronic AWQC; USEPA. 2013. National Recommended Water Quality Criteria. Office of Water and Office of Science Technology. Last Updated 2/8/2013.
C) Oak Ridge National Laboratory (ORNL) Secondary Chronic values (SCVs) for aquatic life; Suter, G.W, and C.L. Tsao. 1996. Toxicological Benchmarks for Screening Potential Contaminants of Concern
for Effects of Aquatic Biota: 1996 Revision. Prepared for the U.S. Department of Energy. ES/ER/TM-96/R2. June 1996.
D) USEPA Region V Ecological Screening Levels (ESLs);USEPA. 2003. Region V, RCRA Ecological Screening Levels. August 22, 2003.
E) The final selected NOAEL-based Critical Concentration for Aquatic Receptors from the Site-Wide Baseline Ecological Risk Assessment (when lower than the selected ecological value only)
(3) Represents lower of identified human health (HH) and ecological (ECO) based PALs
(4) Levels of Detection (LODs), Levels of Quantification (LOQ) and Method Detection Limits (MDLs) as determined by the laboratory
Bold indicates that PAL falls between the LOQ and MDL. This would result in "J" estimated values, which are considered usable data for the purposes of risk evaluation.
Highlighted cells indicate that the PAL falls below both the LOQ and MDL.
NA: No human health or ecological screening levels available
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QAPP Worksheet #16: Project Schedule/Timeline Table (optional format)
(UFP-QAPP Manual Section 2.8.2)

Note: The proposed project schedule is included as Table 5-3 of the Work Plan. The PIKA
project manager will periodically update the schedule and will provide the updated schedule
to the IAAAP IRP/MMRP PM.
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QAPP Worksheet #17: Sampling Design and Rationale
(UFP-QAPP Manual Section 3.1.1)

The sampling design for this project is presented in Section 2.0 of the FSP.
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QAPP Worksheet #18: Location-Specific Sampling Methods/SOP Requirements
Table
(UFP-QAPP Manual Section 3.1.1)
Sampling
Location
/ ID
Number

CC-IAAP001

Matrix

Depth
(units)

Soil

0 to 6 inches,
2 feet, 6 feet
and up to 10
feet below
ground
surface (bgs).

Groundwater

NA

Surface water
(from
intermittent
stream bed)

NA

Sediment (from
intermittent
stream bed)

NA

Analytical Group
Explosives, metals, mercury, hexavalent
chromium, VOC, semi-volatile organic
compounds (SVOC), PAHs, pesticides,
herbicides, polychlorinated biphenyls (PCB),
gamma emitting radionuclides (if detected
during screening),asbestos, pH
Explosives, total/dissolved metals, mercury,
hexavalent chromium, VOCs, SVOCs,
pesticides, herbicides,PAHs, PCBs, gamma
spectroscopy, asbestos, ICP metals, anions,
total and dissolved organic carbon, alkalinity,
and sulfide
Explosives, total/dissolved metals, mercury,
hexavalent chromium, VOCs, SVOCs,
pesticides, herbicides,PAHs, PCBs, gamma
spectroscopy, asbestos, ICP metals, anions,
total and dissolved organic carbon, alkalinity,
and sulfide
Explosives, metals, mercury, hexavalent
chromium, VOC, semi-volatile organic
compounds (SVOC), PAHs, pesticides,
herbicides, polychlorinated biphenyls (PCB),
gamma emitting radionuclides (if detected
during screening),asbestos, pH, and total
organic carbon

Site
Characterization
Soil Borings

CC-IAAP002

Not Applicable

Soil

0 to 6 inches,
2 feet, 6 feet
and up to 10
feet below
ground
surface (bgs).

Groundwater

NA

Surface water
(from
intermittent
stream bed)

NA

Sediment (from
intermittent
stream bed)

NA

Explosives, metals, mercury, hexavalent
chromium, VOC, semi-volatile organic
compounds (SVOC), PAHs, pesticides,
herbicides, polychlorinated biphenyls (PCB),
gamma emitting radionuclides (if detected
during screening),asbestos, pH
Explosives, total/dissolved metals, mercury,
hexavalent chromium, VOCs, SVOCs,
pesticides, herbicides,PAHs, PCBs, gamma
spectroscopy, asbestos, ICP metals, anions,
total and dissolved organic carbon, alkalinity,
and sulfide
Explosives, total/dissolved metals, mercury,
hexavalent chromium, VOCs, SVOCs,
pesticides, herbicides,PAHs, PCBs, gamma
spectroscopy, asbestos, ICP metals, anions,
total and dissolved organic carbon, alkalinity,
and sulfide
Explosives, metals, mercury, hexavalent
chromium, VOC, semi-volatile organic
compounds (SVOC), PAHs, pesticides,
herbicides, polychlorinated biphenyls (PCB),
gamma emitting radionuclides (if detected
during screening),asbestos, pH, and total
organic carbon

Site
Characterization
Soil Borings

Not Applicable

Notes:
1 Standard operating procedure (SOP) or worksheet that describes the sample collection procedures.
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Number of
Samples

Sampling
SOP
Reference1

5 each (20
total samples)

3

3

FWWP
SOPs 1, 2,
5, 7, 8, 12, &
13.

3

6 (plus stepouts borings if
required)

5 each (20
total samples)

3

3

3

6 (plus stepouts boringif
required)

FWWP
SOPs 1, 2,
5, 7, 8, 12, &
13.
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Sampling Methods and Equipment
Proposed soil sample locations are illustrated in Figures 2-1 and 2-2 of the FSP. Positions of
these sample locations are approximate. Final sample locations will be refined during field
sampling based on actual conditions encountered in the field. The general soil characteristics
(e.g., color, texture, etc.) from each boring will be described and recorded in the field log book.
The location of each boring/sample collection point will be recorded and represented on a map
included with the RI report.
Prior to penetration by the Geoprobe the surface will be surveyed for VOCs using a real time
volatile organic compound detector (i.e., photoionization detector [PID]), munitions debris
utilizing a magnetometer and radiological contamination utilizing a multi-spectrum detector (i.e.,
Alpha/beta/gamma). Upon removal, each 1 foot sample core will be surveyed with the same
instruments along their entire length. The technician will observe the readings and note any
points that appear to exceed background levels. Those points, if any, will be marked on the
core sleeve. A 500 gram core sample will be collected for analysis of radiological parameters
from only those points exceeding background levels.
Additionally, the soil bores will be tested in situ. A 2” diameter gamma radiation probe will be
slowly lowered into the bore hole. The technician will observe the readings and note any that
appear to exceed background levels. Once the gamma radiation probe has been removed, a
down-hole magnetometer will be slowly lowered into the bore hole to detect the potential
munitions debris items. Once again, the technician will observe the readings and note any that
appear to exceed background levels
Soil samples for analysis of radiological parameters will be placed and sealed in a plastic bag.
The bag will be labeled with time and date of collection, location information, and the
technician’s initials. Samples will be analyzed for a suite of gamma-emitting radionuclides
(gamma spectroscopy analysis by USEPA Method 901.1), to the laboratory (see Section 4.4.8).
This analytical suite will include radionuclides related to depleted uranium, as well as cesium137 and americium-241.
Surface and Subsurface Soil Sampling
The surface soil samples will be collected for laboratory analysis from 0 to 0.5 feet below the
debris/soil interface. Assuming that the thickness of the cover soils and debris will vary
substantially across the debris pile(s), the DPT will be used to both help characterize the debris
as it is penetrated and to collect the planned soil samples. DPT sampling collection will be
completed in accordance with Section 3 of the FWWP, and SOP No. 13. In a few instances, the
debris thickness may be limited enough to permit moving the debris away from the sampling
location and collecting a surface grab sample in accordance with SOP No. 1.
The deeper subsurface soil samples collected from the 2 foot, 6 foot, and 10 foot interval will be
collected using the DPT as referenced above. Additionally, headspace readings will be
recorded for each interval in accordance with FWWP SOP No. 8. All DPT soil borings will be
abandoned in accordance with FWWP SOP No. 11.
Field quality control samples, sample identification, sample handling, equipment
decontamination, performed during soil sampling is described later in this document.
Groundwater Sampling
Three groundwater samples will be collected from each site using the DPT method as described
in FWWP SOP No. 13. FWWP SOP No. 13 indicates VOC samples should be collected with a
mini-bailer, an exception to this SOP will be made to use peristaltic pump for sample collection
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for VOC analysis as well as all other parameters. The sample aliquot for metals analysis will be
filtered at the laboratory (using a 0.45 micron filter) prior to sample preservation. Field quality
control samples, sample identification, sample handling, equipment decontamination, performed
during groundwater sampling is described later in this document.
Surface Water and Sediment Sampling
To determine if the construction debris has impacted the intermittent streams present at each
site surface water and stream sediment samples will be collected at locations which are up
gradient, down gradient, and in the central area of each site. If, due to the time of year that
sampling is performed, no surface water is present, then sediment samples will still be collected
at the designated locations.
Asbestos Sampling
In order to evaluate the visible asbestos debris and determine the asbestos content
(percentage), bulk asbestos samples will be collected from each of the sites. All bulk asbestos
sampling operations will be conducted by an accredited asbestos building inspector and
analyzed by NIOSH Method 9002 polarized light microscopy (PLM).
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SAP Worksheet #19 – Analytical SOP Requirements Table
(UFP-QAPP Manual Section 3.1.1)

Matrix

Analytical Group

Solid

VOCs

Solid

SVOCs

Solid

Explosives

Solid

Pesticides

Solid

PCBs

Solid

Herbicides

Solid

ICPMS Metals

Solid

Mercury

Solid

Hexavalent Chromium

Solid

Gamma Spec

Solid

Gross Alpha/Beta

Solid

Asbestos

Water

VOCs

Analytical and Preparation
Method / SOP Reference
EPA 5035A/8260C
SOP ST-MS-0002
EPA 3550B/8270D
SOP ST-MS-0001
EPA 8330B
SOP ST-LC-0002
EPA 3550C/8081B
SOP ST-GC-0016
EPA 3550C/8082A
SOP ST-GC-0015
EPA 8151A
SOP ST-GC-0017
EPA 3050B/6020A
SOP ST-MT- 0001
EPA 7471B
SOP ST-MT-0007
EPA 7196A
SOP ST-WC-0011
EPA 901.1
ST-RD-0102
EPA 900.0
ST-RD-0403
NIOSH 9002
RL-ASB-002
EPA 5030B/8260C
SOP ST-MS-0002

Sample Volume

Preservation
Requirements
(chemical,
temperature, light

Maximum Holding
Time
(preparation/analysis)

Three 5-g En Core
samplers b

15 g

4±2°C

48 hours/14 days

One 8-oz glass jar

30 g

4±2°C

14 days/40 days

One 8-oz glass jar

30 g

4±2°C

14 days/40 days

One 8-oz glass jar

30 g

4±2°C

14 days/40 days

One 8-oz glass jar

30 g

4±2°C

14 days/40 days

One 8-oz glass jar

30 g

4±2°C

14 days/40 days

One 4-oz glass jar

5g

4±2°C

180 days

One 4-oz glass jar

5g

4±2°C

28 days

One 4-oz glass jar

20 g

4±2°C

30 days

1 16oz. Jar

500 g

None

180 days

One 4-oz glass jar

5g

None

180 days

Sealable plastic container
in sealable outer plastic
bag or a glass jar

10 g

None

None

120 mL

pH ≤ 2 w/HCl, 4±2°C

14 days

Containers

Three 40-mL VOA vials
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Matrix

Analytical Group

Water

SVOCs

Water

Explosives

Water

Pesticides

Water

PCBs

Water

Herbicides

Water

ICPMS Metals

Water

Mercury

Water

Hexavalent Chromium

Water

Gross Alpha Beta

Water

Gamma Spec

Water

Radium-226

ISM

VOCs

ISM

SVOCs

ISM

Explosives

ISM

Pesticides

ISM

PCBs

Analytical and Preparation
Method / SOP Reference
EPA 3510C/8270D
SOP ST-MS-0001
EPA 8330B
SOP ST-LC-0002
EPA 3510C8081B
SOP ST-GC-0016
EPA 3510C8082A
SOP ST-GC-0015
EPA 8151A
SOP ST-GC-0015
EPA 3010A/6020A
SOP ST-MT-0001
EPA 7470A
SOP ST-MT-0005
EPA 7196A
SOP ST-WC-0033
HALS-300 A-01-R
ST-RD-0403
EPA 901.1
ST-RD-0102
EPA 903.0
ST-RD-0403
EPA 5035A/8260C
SOP ST-MS-0002
EPA 3550B/8270D
SOP ST-MS-0001
EPA 8330B
SOP ST-LC-0002
EPA 3550C/8081B
SOP ST-GC-0016
EPA 3550C/8082A
SOP ST-GC-0015
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Sample Volume

Preservation
Requirements
(chemical,
temperature, light

Maximum Holding
Time
(preparation/analysis)

Two 1-L amber bottles

2L

4±2°C

7 days/40 days

Two 1-L amber bottles

2L

4±2°C

7 days/40 days

Two 1-L amber bottles

2L

4±2°C

7 days/40 days

Two 1-L amber bottles

2L

4±2°C

7 days/40 days

Two 1-L amber bottles

2L

4±2°C

7 days/40 days

One 250-mL poly bottle

250 mL

pH ≤ 2 w/HNO3

180 days

One 250-mL poly bottle

250 mL

pH ≤ 2 w/HNO3

28 days

One 250-mL poly bottle

150 mL

4±2°C

24 hours

One 500-mL poly bottle

500 mL

pH ≤ 2 w/HNO3

180 days

One 1L poly bottle

1L

pH ≤ 2 w/HNO3

180 days

One 1L poly bottle

1L

pH ≤ 2 w/HNO3

180 days

Ten 5-g En Core
samplers (methanol)

5g

4±2°C

48 hours/14 days

One 8-oz glass jar per
increment

30 g

4±2°C

14 days/40 days

One 8-oz glass jar per
increment

30 g

4±2°C

14 days/40 days

One 8-oz glass jar per
increment

30 g

4±2°C

14 days/40 days

One 8-oz glass jar per
increment

30 g

4±2°C

14 days/40 days

Containers

79

Final UFP-QAAP
Remedial Investigation
Iowa Army Ammunition Plant, Middletown, IA

Matrix

Analytical Group

ISM

Herbicides

ISM

ICPMS Metals

ISM

Mercury

ISM

Hexavalent Chromium

ISM

Gamma Spec

ICP Metals

Water

Anions (CL,
SO4)

Water

Total Organic
Carbon

Water

Analytical and Preparation
Method / SOP Reference
EPA 8151A
SOP ST-GC-0017
EPA 3050B/6020A
SOP ST-MT- 0001
EPA 7471B
SOP ST-MT-0007
EPA 7196A
SOP ST-WC-0011
EPA 901.1
ST-RD-0102
SW846 6010C
ST-MT-0003
EPA 300.0
ST-WC-0028
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Sample Volume

Preservation
Requirements
(chemical,
temperature, light

Maximum Holding
Time
(preparation/analysis)

One 8-oz glass jar per
increment

30 g

4±2°C

14 days/40 days

One 4-oz glass jar per
increment

5g

4±2°C

180 days

One 4-oz glass jar per
increment

5g

4±2°C

28 days

One 4-oz glass jar per
increment

20 g

4±2°C

30 days

1 16oz. Jar per increment

500 g

None

180 days

1, 250-mL plastic

HNO3 to pH <2, 4
± 2°C

180 days

180 days

1, 250-mL plastic

4 ± 2°C

28 days

28 days

28 days

28 days

Containers

EPA 415.1
1, 250-mL plastic

H2SO4 to pH <2

EPA 415.1
Water

Alkalinity

Water

ST-WC-0016
EPA 310.1
ST-WC-0019

1, 250-mL plastic

4 ± 2°C

28 days

28 days

1, 250-mL plastic

4 ± 2°C

14 days

14 days

1, 250-mL plastic

Zinc Acetate and
NaOH to pH >12,
4 ± 2°C

7 days

7 days

4 ± 2°C

7 days

7 days

EPA 376.1
Water
ST-WC-0012
pH

4 ± 2°C

ST-WC-0016

Dissolved
Organic
Carbon

Sulfide

H2SO4 to pH <2

Water

SW846 9045D
ST-WC-0011

1, 4oz glass jar

Containers and total sample volume requirements are dependant on the sampling plan and number of increments collected per sample.
Sample volumes in this table are final aliquot sample volume requirements to perfrom the prep and analysis.
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QAPP Worksheet #20: Field Quality Control Sample Summary Table
(UFP-QAPP Manual Section 3.1.1)

Matrix

Analytical
Group

Soil

Explosives

Soil

Metals

Soil

1

VOCs

Soil

SVOCs

Soil

PAHs

Soil

PCBs

Soil

Asbestos

Soil

Gamma
Spectroscopy

Soil

Pesticides

Soil

Herbicides

Soil

pH

No. of
Sampling
Locations

No. of Field
Duplicates

No. of
1
MS/MSDs

58

6

4

58

6

4

58

6

4

58

6

4

58

6

4

60

6

4

64

7

4

58

6

4

58

6

4

58

6

4

58

6

4

1 MS and 1 MDS per 20 field samples
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No. of Field
Blanks

No. of
Equip.
Blanks

No. of
VOA Trip
Blanks

No. of PT
Samples

Total No. of
Samples to
Lab

None

None

NA

None

64

None

None

NA

None

64

None

None

NA

None

64

None

None

NA

None

64

None

None

NA

None

64

None

None

NA

None

66

None

None

NA

None

71

None

None

NA

None

64

None

None

NA

None

64

None

None

NA

None

64

None

None

NA

None

64
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QAPP Worksheet #20: Field Quality Control Sample Summary Table (continued)
(UFP-QAPP Manual Section 3.1.1)

Matrix

Water
Water
Water

No. of
Sampling
Locations

No. of Field
Duplicates

No. of
1
MS/MSDs

No. of Field
Blanks

No. of
Equip.
Blanks

No. of
VOA Trip
Blanks

No. of PT
Samples

Total No. of
Samples to
Lab

Explosives

12

2

2

None

2

NA

None

16

Metals
VOCs

14

2

2

None

2

NA

None

18

14

2

2

None

2

2

None

18

Water

SVOCs

14

2

2

None

2

NA

None

18

Water

PAHs

12

2

2

None

2

NA

None

16

Water

PCBs

14

2

2

None

2

NA

None

18

Water

Pesticides

12

2

2

None

2

NA

None

18

Water
Water

Herbicides

12

2

2

None

2

NA

None

16

Asbestos

14

2

2

None

2

NA

None

16

Water

Gamma
Spectroscopy

12

2

2

None

2

NA

None

16

Water

ICP Metals

12

2

2

None

2

NA

None

16

Water

Anions

12

2

2

None

2

NA

None

16

Water

TOC & DOC

12

2

2

None

2

NA

None

16

Alkalinity

12

2

2

None

2

NA

None

16

Silfide

12

2

2

None

2

NA

None

16

Water
Water

1

Analytical
Group

1 MS and 1 MDS per 20 field samples
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QAPP Worksheet #21: Project Sampling SOP References Table
(UFP-QAPP Manual Section 3.1.2)

Equipment Type

Modified for
Project
Work?
(Y/N)

Comments

FWWP WP

Disposable
Scoops

No

NA

Subsurface Drilling, Soil Sampling,
and Logging

FWWP WP

Field Book

No

NA

SOP 5

Surface and Seep Water Sampling

FWWP WP

Field Book

No

NA

SOP 7

Sample Identification, Handling,
and Documentation

FWWP WP

Field Book and
Chain-of-custody

No

NA

SOP 8

Headspace Analysis

FWWP WP

No

NA

SOP 10

Equipment and Personnel
Decontamination

FWWP WP

See SOP

No

NA

SOP 11

Boring Abandonment

FWWP WP

See SOP

No

NA

SOP 12

Permits and Clearances

FWWP WP

NA

No

NA

SOP 13

Direct Push Sampling,

FWWP WP

DPT Drilling Rig

No

NA

Title, Revision Date and / or Number

Originating Organization
of
Sampling SOP

SOP 1

Surface Soil Sampling

SOP 2

Reference
Number 1,2

Notes: Copies of the sampling SOPs can be in WP Appendix A.
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QAPP Worksheet #22: Field Equipment Calibration, Maintenance, Testing, and Inspection Table
(UFP-QAPP Manual Section 3.1.2.4)

Field equipment will be maintained, inspected, and tested as presented in the table below.
Field
Equipment

Activity

NA, with respect
to calibration.
Number of
satellites acquired
Trimble GPS
and quality of
Receiving
data will be
Unit
checked
periodically while
collecting GPS
data.

Groundwater
sampling
instruments

Groundwater
sampling

Frequency

Acceptance Criteria

Data will be
Acceptable data
downloaded
generation to
and observed
provide location
daily to ensure
information and
accuracy and
mapping of GPS
reproducibility
points.
of results.

Corrective Action

SOP Reference

In the event
that the
Per Trimble
equipment is A GIS specialist
GPS
or other field
not functioning
Receiving Unit
at the specified team member
Instruction
standard, it will to be assigned
Manual
be fixed or
replaced.

In the event
that the
equipment is
When
Per
not functioning
equipment is
manufacturer’s
at the specified
used
recommendations
standard, it will
be fixed or
replaced.
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Resp. Person

Site Manager

Manufacturer’s
Instruction
Manual

Comments

None

None
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Lab SOP
Number

Title, Revision Date, and/or Number

Revision No:
Revision Date:

Definitive or
Screening Data

Matrix and Analytical
Group

Instrument

Organization
Performing Analysis

Modified for
Project Work
(Y/N)

ST-MS-0002

Determination of Volatile Organics by GC/MS
(Revision 18, Effective 03/19/2012)

Definitive

Water and Soil - VOCs/EPA
8260C

GC/MS

TestAmerica St. Louis

N

ST-MS-0001

GC/MS Semivolatiles Analysis (Revision 13,
Effective 12/30/2011)

Definitive

Water and SoilSVOCs/EPA 8270D

GC/MS

TestAmerica St. Louis

N

ST-LC-0002

Determination of Nitroaromatic and Nitramine
by HPLC (Rev 16, Effective 06/15/2012

Definitive

Water and Soil Explosives/EPA 8330B

HPLC

TestAmerica St. Louis

N

ST-GC-0015

PCB GC Analysis (Revision 10, Effective
09/30/2011)

Definitive

Water and Soil- PCBs/EPA
8082A

GC

TestAmerica St. Louis

N

ST-GC-0016

Pesticide GC Analysis (Revision 13, Effective
05/31/2012)

Definitive

Water and SoilPesticides/EPA 8081B

GC

TestAmerica St. Louis

N

ST-GC-0017

Herbicide GC Analysis (Revision 12, Effective
05/31/2012)

Definitive

Water and SoilHerbicides/EPA 8151A

GC

TestAmerica St. Louis

N

ST-MT-0001

Analysis of Metals by Inductively Coupled
Plasma/Mass Spectrometry (Revision 20,
Effective 01/20/2012)

Definitive

Water and Soil - Metals/EPA
6020A

ICP/MS

TestAmerica St. Louis

N

ST-MT-0005

Preparation and Analysis of Mercury in
Aqueous Samples by Cold Vapor Atomic
Absorption (Revision 13, Effective 08/17/2012)

Definitive

Water - Mercury/EPA 7470A

Cold Vapor Atomic
Absorption

TestAmerica St. Louis

N

ST-MT-0007

Preparation and Analysis of Mercury in Solid
Samples by Cold Vapor Atomic Absorption
(Revision 12, Effective 03/20/2012)

Definitive

Solid - Mercury/EPA 7471B

Cold Vapor Atomic
Absorption

TestAmerica St. Louis

N

ST-WC-0033

Hexavalent Chromium (Revision 17,
03/19/2012)

Definitive

Water and Soil- Hexavalent
Chromium/EPA 7196A

Colorimetric

TestAmerica St. Louis

N
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Lab SOP
Number

Title, Revision Date, and/or Number

Revision No:
Revision Date:

Definitive or
Screening Data

Matrix and Analytical
Group

Instrument

Organization
Performing Analysis

Modified for
Project Work
(Y/N)

ST-RD-0403

Low Background Gas Flow Proportional
Counting System Analysis
(Revision 13, 06/15/2012)

Definitive

Soil/Water - Gross
Alpha/Beta/EPA 900.0

Gas Flow Proportional
TestAmerica St. Louis
Counter

N

ST-RD-0102

Gamma Vision Analysis (Revision 9,
05/18/2012)

Definitive

Soil/Water Gamma Spec/HASL 300

Gamma Spectroscopy TestAmerica St. Louis

N

ST-RD-0403

Low Background Gas Flow Proportional
Counting System Analysis
(Revision 13, 06/15/2012)

Definitive

Soil/Water - Radium226/EPA 903.0

Gas Flow Proportional
TestAmerica St. Louis
Counter

N

RL-ASB-002

Sample Preparation and Analysis for Asbestos
(Bulk) by Polarized Light Microscopy based on
NIOSH Method 9002 (Rev 4, 8/12/12)

Definitive

Solid - Asbestos - NIOSH
9002

ST-MT-0003

Revision 14. 05/11/2012
Inductively Coupled Plasma-Atomic Emission
Definitive
Spectroscopy, Spectrometric Method for Trace
Element Analyses

Stereoscope,
Polarized Light
Microscope

TestAmerica Richland

N

Metals

ICP

TestAmerica

N

Definitive

Anions

IC

TestAmerica

N

Definitive

TOC/DOC

TOC Analyzer

TestAmerica

N

Definitive

Alkalinity

Titration

TestAmerica

N

Definitive

Sulfide

Titration

TestAmerica

N

Definitive

pH

pH probe

TestAmerica

N

Revision 19, 03/19/2012
ST-WC-0028
The Analysis of Anions by Ion Chromatography
ST-WC-0016

Revision 13, 05/11/2012
Total Organic Carbon

Revision 14, 03/14/2012
Alkalinity in Water and Soil
Revision 12, 03/14/2012
ST-WC-0012
Analysis in Sulfide
ST-WC-0019

ST-WC-0011

Revision 14, 10/07/2011
pH analysis in water and soil

Notes:
GC/MS - Gas chromatograph/mass spectrometry.
HPLC - high-performance liquid chromatography.
ICP/MS - inductively coupled plasma/mass spectrometry.
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QAPPP Worksheet #24 – Analytical Instrument Calibration Table
(UFP‐QAPP Manual Section 3.2.2)
Person
Responsible
for CA

SOP Reference
a

Instrument

Calibration Procedure

Frequency of Calibration

Acceptance Criteria

Corrective Action (CA)

GC/MS

Initial Calibration (ICAL) –
five-point ICAL

Initial calibration prior to sample analysis

%RSD<20% all compounds, Relative
Response Factor meet method criteria

Repeat calibration

TestAmerica –
St. Louis Analyst

ST-MS-0002

GC/MS

Second Source Calibration
Verification

Once after each initial calibration

Value of second source for all analytes
within ±30% of expected

Rerun ICV one time,
second failure requires
recalibration

TestAmerica –
St. Louis Analyst

ST-MS-0002

GC/MS

Calibration Verification (CV)

Daily, before sample analysis, and every
12 hours of analysis time

+/- 20%D criteria for all analytes

Re-inject CV; if passes
rerun previous 10
TestAmerica –
samples and continue run; St. Louis Analyst
if 2nd CV fails, recalibrate

ST-MS-0002

GC/MS

BFB Tune

Beginning of 12-hour shift

Method-specified

Repeat until criteria are
met

TestAmerica –
St. Louis Analyst

ST-MS-0002

GC/MS

Initial Calibration (ICAL) –
five-point ICAL

Initial calibration prior to sample analysis

%RSD<20% all compounds, Relative
Response Factor meet method criteria

Repeat calibration

TestAmerica –
St. Louis Analyst

ST-MS-0001

GC/MS

Second Source Calibration
Verification

Once after each initial calibration

Value of second source for all analytes
within ±30% of expected

Rerun ICV one time,
second failure requires
recalibration

TestAmerica –
St. Louis Analyst

ST-MS-0001

Re-inject CV; if passes
rerun previous 10
TestAmerica –
samples and continue run;
St. Louis Analyst
if 2nd CCV fails,
recalibrate

ST-MS-0001

GC/MS

Calibration Verification (CV)

Daily, before sample analysis, and every
12 hours of analysis time

+/- 20%D criteria for all analytes

GC/MS

DFTPP tune

Beginning of 12-hour shift

Method-specified

Repeat until criteria are
met

TestAmerica –
St. Louis Analyst

ST-MS-0002

Initial Calibration (ICAL) –
five-point ICAL

After major changes to the system (i.e.
new column type, significant changes in
operating parameters, UV lamp
replacement) or when the continuing
calibration criteria is not met

RSD for each analyte £ 20%

Repeat calibration

TestAmerica –
St. Louis Analyst

ST-LC-0002

LC
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QAPPP Worksheet #24 – Analytical Instrument Calibration Table
(UFP‐QAPP Manual Section 3.2.2)
Person
Responsible
for CA

a

Calibration Procedure

Frequency of Calibration

Acceptance Criteria

LC

Initial Calibration
Verification

Prior to running any samples; must be
second source

≤15% of the true value for all target
analytes.

LC

Continuing calibration
verification (mid-level
calibration standard)

At beginning of each run, after every 10
samples and at the end of the analytical
sequence.

≤15% of the true value for all target
analytes.

GC

Initial Calibration (ICAL) –
five-point ICAL

Initial calibration prior to sample analysis

RSD for each analyte £ 20%

Repeat calibration

TestAmerica –
St. Louis Analyst

ST-GC-0016

GC

Second Source Calibration
Verification

Once after each initial calibration

Value of second source for all analytes
within ± 20% of expected value (initial
source)

Rerun ICV one time,
second failure requires
recalibration

TestAmerica –
St. Louis Analyst

ST-GC-0016

GC

Re-inject CCV; if passes
Calibration Verification
ICV: Daily, before sample analysis; CCV:
rerun previous 10
All analytes within ± 20% of expected
TestAmerica –
(Initial [ICV] and continuing After every 12 hours of analysis time and
samples and continue run;
value from the ICAL
St. Louis Analyst
[CCV])
at the end of the analysis sequence
if 2nd CCV fails,
recalibrate

ST-GC-0016

GC

Initial Calibration (ICAL) –
five-point ICAL

Initial calibration prior to sample analysis

TestAmerica –
St. Louis Analyst

ST-GC-0015

GC

Second Source Calibration
Verification

Once after each initial calibration

Value of second source for all analytes
Rerun ICV one time,
TestAmerica –
within ± 20% of expected value (initial second failure requires reSt. Louis Analyst
source)
calibration

ST-GC-0015

Mean RSD for each PCB £ 20%
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Corrective Action (CA)
Rerun ICV one time,
TestAmerica –
second failure requires
St. Louis Analyst
recalibration
Re-inject CV; if passes
rerun previous 10
TestAmerica –
samples and continue run;
St. Louis Analyst
if 2nd CCV fails,
recalibrate

SOP Reference

Instrument

Recalibrate

ST-LC-0002

ST-LC-0002
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QAPPP Worksheet #24 – Analytical Instrument Calibration Table
(UFP‐QAPP Manual Section 3.2.2)

Instrument

Calibration Procedure

Frequency of Calibration

Acceptance Criteria

Corrective Action (CA)

Person
Responsible
for CA

SOP Reference
a

GC

Re-inject CCV; if passes
Calibration Verification
ICV: Daily, before sample analysis; CCV:
rerun previous 10
All analytes within ± 20% of expected
TestAmerica –
(Initial [ICV] and continuing After every 12 hours of analysis time and
samples and continue run;
value from the ICAL
St. Louis Analyst
[CCV])
at the end of the analysis sequence
if 2nd CCV fails,
recalibrate

ST-GC-0015

GC

Initial Calibration (ICAL) –
five-point ICAL

Initial calibration prior to sample analysis

TestAmerica –
St. Louis Analyst

ST-GC-0017

GC

Second Source Calibration
Verification

Once after each initial calibration

Value of second source for all analytes
Rerun ICV one time,
TestAmerica –
within ± 30% of expected value (initial second failure requires reSt. Louis Analyst
source)
calibration

ST-GC-0017

GC

Re-inject CCV; if passes
Calibration Verification
ICV: Daily, before sample analysis; CCV:
rerun previous 10
All analytes within ± 20% of expected
TestAmerica –
(Initial [ICV] and continuing After every 12 hours of analysis time and
samples and continue run;
value from the ICAL
St. Louis Analyst
[CCV])
at the end of the analysis sequence
if 2nd CCV fails,
recalibrate

ST-GC-0017

ICP-MS

Initial Calibration (ICAL) –
minimum one high standard
and a calibration blank

ICP-MS

Second Source Calibration Once after each initial calibration, prior to
Verification (ICV)
sample analysis

Daily initial calibration prior to sample
analysis

ICP-MS

Continuing Calibration
Verification (CCV)

After every 10 samples and at the end of
the analysis sequence

Cold Vapor AA

Initial Calibration (ICAL)

Daily initial calibration prior to sample
analysis

Mean RSD for each analyte £ 20%

3 standards and a blank.
Correlation Coefficient of ≥ 0.998

Recalibrate

Recalibrate

TestAmerica –
St. Louis Analyst

ST-MT-0001

Recalibrate

TestAmerica –
St. Louis Analyst

ST-MT-0001

Recalibrate – rerun 10
All analytes within + 10% of expected
TestAmerica –
samples previous to failed
value
St. Louis Analyst
CCV.

ST-MT-0001

Value of second source for all
analyte(s) within ± 10% of expected

Correlation coefficient R>=0.995 for
linear regression
89

Recalibrate

TestAmerica –
St. Louis Analyst

ST-MT-0005
ST-MT-0007
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QAPPP Worksheet #24 – Analytical Instrument Calibration Table
(UFP‐QAPP Manual Section 3.2.2)

Instrument

Cold Vapor AA

Cold Vapor AA

Calibration Procedure

Frequency of Calibration

Second Source Calibration Once after each initial calibration, prior to
Verification (ICV)
sample analysis

Continuing Calibration
Verification (CCV)

After every 10 samples and at the end of
the analysis sequence.

Acceptance Criteria

Corrective Action (CA)

Value of second source for all
analyte(s) within ± 10% of expected
value (second source)

Recalibrate

Person
Responsible
for CA
TestAmerica –
St. Louis Analyst

Recalibrate – rerun 10
TestAmerica –
All analytes within + 20% of expected
samples previous to failed
St. Louis Analyst
value
CCV.

SOP Reference
a

ST-MT-0005
ST-MT-0007
ST-MT-0005
ST-MT-0007

Spectrophotometer

Initial Calibration

Daily – minimum of 5 points

Acceptable calibration must have a
correlation coefficient ≥ 0.995.

Recalibrate

TestAmerica –
St. Louis Analyst

ST-WC-0033

Spectrophotometer

ICV

Immediately after the last calibration
standard

Acceptance limit is 85%–115%.

Recalibrate

TestAmerica –
St. Louis Analyst

ST-WC-0033

CCV

Every 10 samples during the sequence
and after the last analytical sample.

The CCV must be within the 15%D
criteria.

Recalibrate and reanalyze
all analytical samples
TestAmerica –
analyzed since the last St. Louis Analyst
compliant CCV

ST-WC-0033

ICAL

Yearly

Energy within 0.1keV
FWHM ≤ 3.0 keV at 1332 keV
Efficiency ≤ 8%

Repeat initial calibration

TestAmerica
Analyst

ST-RC-0025

ICV

After ICAL

Efficiency ≤ 10%

Repeat ICV once; repeat
ICAL if second ICV fails

TestAmerica
Analyst

ST-RC-0025

Repeat CCAL once; flag
detector out of service for
day if second CCAL fails

TestAmerica
Analyst

ST-RC-0025

Repeat initial calibration

TestAmerica
Analyst

ST-RD-0403

Spectrophotometer

HPGe Gamma
Spectroscopy
System

Control chart mean
CCV

Daily

ICAL

Yearly

+2σ

r≥0.9

Low Background
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QAPPP Worksheet #24 – Analytical Instrument Calibration Table
(UFP‐QAPP Manual Section 3.2.2)

Instrument
Low Background
Gas Flow
Proportional
Counting (GFPC)
System

Calibration Procedure

Frequency of Calibration

ICV

After ICAL

CCV

Daily

ICP-AES

Initial Calibration (ICAL) –
minimum one high standard
and a calibration blank

Daily initial calibration prior to sample
analysis

ICP-AES

Second Source Calibration Once after each initial calibration, prior to
Verification (ICV)
sample analysis

ICP-AES

Repeat ICV once; repeat
ICAL if second ICV fails

TestAmerica
Analyst

Repeat CCAL once; flag
detector out of service for
day if second CCAL fails

TestAmerica
Analyst

3 standards and a blank. Correlation
Coefficient of ≥ 0.998

Recalibrate

TestAmerica –
St. Louis Analyst

ST-MT-0003

Value of second source for all
analyte(s) within ± 10% of expected

Recalibrate

TestAmerica –
St. Louis Analyst

ST-MT-0003

Recalibrate – rerun 10
All analytes within + 10% of expected
TestAmerica –
samples previous to failed
value
St. Louis Analyst
CCV.

ST-MT-0003

Acceptance Criteria
Individual Points ≤30%
Mean of Points ≤10%
Control chart mean

Continuing Calibration
Verification (CCV)

Initial Calibration (ICAL) –
Ion Chromatography five-point calibration and a
calibration blank
Ion Chromatography

Corrective Action (CA)

Person
Responsible
for CA

After every 10 samples and at the end of
the analysis sequence

Weekly initial calibration prior to sample
analysis

Second Source Calibration Once after each initial calibration, prior to
Verification (ICV)
sample analysis

Ion Chromatography

Continuing Calibration
Verification (CCV)

After every 10 samples and at the end of
the analysis sequence

TOC Analyzer

Initial Calibration (ICAL) –
five-point calibration and a
calibration blank

Weekly initial calibration prior to sample
analysis

TOC Analyzer

Second Source Calibration Once after each initial calibration, prior to
Verification (ICV)
sample analysis

+2σ

SOP Reference
a

ST-RD-0403

ST-RD-0403

The intercept of the curve at zero must
be </+ the reporting limit. Correlation
Coefficient of ≥ 0.995

Recalibrate

TestAmerica –
St. Louis Analyst

ST-WC-0028

Value of second source for all
analyte(s) within ± 10% of expected

Recalibrate

TestAmerica –
St. Louis Analyst

ST-WC-0028

Recalibrate – rerun 10
All analytes within + 10% of expected
TestAmerica –
samples previous to failed
value
St. Louis Analyst
CCV.

ST-WC-0028

The intercept of the curve at zero must
be </+ the reporting limit. Correlation
Coefficient of ≥ 0.995

Recalibrate

TestAmerica –
St. Louis Analyst

ST-WC-0016

Value of second source for all
analyte(s) within ± 10% of expected

Recalibrate

TestAmerica –
St. Louis Analyst

ST-WC-0016
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QAPPP Worksheet #24 – Analytical Instrument Calibration Table
(UFP‐QAPP Manual Section 3.2.2)

Instrument

Calibration Procedure

Frequency of Calibration

TOC Analyzer

Continuing Calibration
Verification (CCV)

After every 10 samples and at the end of
the analysis sequence

Balance

Initial Calibration

Acceptance Criteria

Corrective Action (CA)

Person
Responsible
for CA

SOP Reference
a

Recalibrate – rerun 10
All analytes within + 10% of expected
TestAmerica –
samples previous to failed
value
St. Louis Analyst
CCV.

ST-WC-0016

Daily

The balance needs to be calibrated at
2 mg and 1000 mg and calibration
must be within 10%.

TestAmerica –
St. Louis Analyst

ST-WC-0012,
ST-WC-0019

pH probe

Initial Calibration (ICAL) –
three-point calibration

Daily

Readings must be within 0.05 pH units
for each buffer solution

Replace standard buffers
with fresh solutions;
TestAmerica –
perform preventive
St. Louis Analyst
maintenance

ST-WC-0011

pH probe

Calibration Verification
(ICV)

Once after each initial calibration, prior to
sample analysis

pH reading must be within +/- 0.05 of
the pH 7 buffer

TestAmerica –
St. Louis Analyst

ST-WC-0011

pH probe

Continuing Calibration
Verification (CCV)

After every 10 samples and at the end of
the analysis sequence

Recalibrate – rerun 10
pH reading must be within +/- 0.05 of
TestAmerica –
samples previous to failed
the pH 7 buffer
St. Louis Analyst
CCV.

ST-WC-0011
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QAPP Worksheet #25 - Analytical Instrument and Equipment Maintenance, Testing, and Inspection Table

Instrument/
Equipment

GC/MS

GC/MS

GC/MS

Maintenance Activity

Clean sources, maintain
vacuum pumps

Testing Activity Inspection Activity

Tuning

Change septum, clean
injection port, change or clip
Sensitivity check
column, install new liner,
change trap

Clean sources, maintain
vacuum pumps

Tuning

Instrument
performance and
sensitivity

Frequency
Service vacuum
pumps twice per
year, other
maintenance as
needed

Acceptance
Criteria

Corrective Action

Responsible
Person

Tune and CCV
pass criteria

Recalibrate
instrument

TestAmerica
Chemist

ST-MS-0002

TestAmerica
Chemist

ST-MS-0002

SOP Reference

Instrument
performance and
sensitivity

Daily or as needed

Tune and CCV
pass criteria

Reinspect injector
port, cut additional
column, reanalyze
CCV, recalibrate
instrument

Instrument
performance and
sensitivity

Service vacuum
pumps twice per
year, other
maintenance as
needed

Tune and CCV
pass criteria

Recalibrate
instrument

TestAmerica
Chemist

ST-MS-0001

TestAmerica
Chemist

ST-MS-0001

GC/MS

Change septum, clean
injection port, change or clip
Sensitivity check
column, install new liner,
change trap

Instrument
performance and
sensitivity

Daily or as needed

Tune and CCV
pass criteria

Reinspect injector
port, cut additional
column, reanalyze
CCV, recalibrate
instrument

HPLC

Check column flow; check
Sensitivity check
for leaks

Instrument
performance and
sensitivity

Daily

Per instrument
manufacturer

Adjust as needed

Test America
Chemist

ST-LC-0002

HPLC

Change purge valve frit;
change guard cartridge and
frit cap; replace column; Sensitivity check
replace UV source;replace
pump seals.

Instrument
performance and
sensitivity

As needed

Acceptable
instrument
performance

change as needed

Test America
Chemist

ST-LC-0002

GC

Bake injector/column

Daily observation
of instrument
performance

Observation of
deteriorating
chromatography

As needed

No
Clean injectorand/or
interference/carry
column
over peaks

Test America
Chemist

ST-GC-0017,
ST-GC-0015,
ST-GC-0016

GC

Change/remove guard
column; Replace
connectors and liners

Daily observation
of instrument
performance

Observation of
deteriorating
chromatography

As needed

No
Change guard
interference/carry column, connectors,
over peaks
and/or liners

Test America
Chemist

ST-GC-0017,
ST-GC-0015,
ST-GC-0016
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QAPP Worksheet #25 - Analytical Instrument and Equipment Maintenance, Testing, and Inspection Table

Instrument/
Equipment

Maintenance Activity

Testing Activity Inspection Activity

Daily observation of
instrument performance

Compare CCV
response to
previous day or
ICAL

GC

Daily observation of
instrument performance

Chromatographic
resolution,
retention time
checks

Observation of
deteriorating
chromatography

GC

Daily observation of
instrument performance

Observation of
deteriorating
chromatography

Carrier gas flow
rate

GC

Daily observation of
instrument performance

Observation of Check temperature
deteriorating
of detector, inlet,
chromatography
column oven

GC

ICPMS

ICPMS

CVAA

Spectrophotom
eter

Clean sample and skimmer
Sensitivity check
cones

Replace pump windings

Monitor ISTD
counts for
variation

Replace disposables, flush
Sensitivity check
lines

Change membrane as
needed

Performance

Identify Shifts in
Response

Frequency

Acceptance
Criteria

SOP Reference

Method
requirements

Recalibrate

Test America
Chemist

ST-GC-0017,
ST-GC-0015,
ST-GC-0016

Daily

Adequate
resolution of
peaks in
accordance with
method
requirements or
analyst judgment

Change chromatographic column

Test America
Chemist

ST-GC-0017,
ST-GC-0015,
ST-GC-0016

Daily

Compound
retention time
within method
requirements

Check for leaks;
adjust flow

Test America
Chemist

ST-GC-0017,
ST-GC-0015,
ST-GC-0016

Verify in
accordance with Adjust if outside limits
method SOP

Test America
Chemist

ST-GC-0017,
ST-GC-0015,
ST-GC-0016

Check pump tubing,
clean lenses as
needed.

Test America
Chemist

ST-MT-0001

Replace windings,
recalibrate and
reanalyze

Test America
Chemist

ST-MT-0001

Recalibrate

Test America
Chemist

ST-MT-0005
ST-MT-0007

Contact repair service
– reanalyze any
affected samples.

Test America
Chemist

ST-WC-0033

Daily

Daily or as needed

Intensity of Daily
performance
check for Rh at
least 200000
counts

Instrument
performance and
sensitivity

As needed

Monitor ISTD
counts for
variation

QC check

Responsible
Person

Daily

Instrument
performance and
sensitivity

Instrument
performance and
sensitivity

Corrective Action

Daily or as needed CCV pass criteria

Day of use
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QAPP Worksheet #25 - Analytical Instrument and Equipment Maintenance, Testing, and Inspection Table

Instrument/
Equipment

Maintenance Activity

Testing Activity Inspection Activity

Frequency

Acceptance
Criteria

Corrective Action

Statistical pass of
daily background Clean caves, adjust
HPGe Gamma
Weekly Dewar fill w/N2
Daily
Observe caves for Daily/Weekly/Monthl
and source
operating parameters
Spectroscopy Clean caves before monthly background and
contaminants
y
checks and
for passage of daily
System
background
source checks
monthly
QA.
backgrounds

Low
Background
GFPC System

Daily wipe down of
planchette trays.

Asbestos

Refractive Index Liquid
Check

Daily
background and
Yearly visual mylar
source checks.
window inspection
Monthly long
before calibration
background
generation.

Daily/ Monthly/
Yearly

Statistical pass of Wash plamchetted
daily background
trays in radiac
and source
solution. Replace
checks and
mylar window when
monthly
visual or background
backgrounds
inspection fails.

Responsible
Person

SOP Reference

Test America
Chemist

ST-RD-0102

Test America
Chemist

ST-RD-0403

Performance

Verify Refractive
Index

Annually

+/- 0.004
expected RI

Replace Liquid

Test America
Chemist

RL-ASB-002

Daily

Acceptable
instrument
performance

Adjust as needed

Test America
Chemist

RL-ASB-002

Asbestos

Instrument Check

Performance

Clean Optics,
Adjust Binoculars,
Check Center
Stage, Kohler
Illumination,Check
Central Stop
Alignment

ICP-AES

Check pump tubing

Observation of
deteriorating
chromatography

Visual Inspection

Daily

No defects

Replace worn or
leaking tubing

Test America
Chemist

ST-MT-0003

ICP-AES

Check liquid argon supply

Observe tank
gauge

Observe tank
gauge

Daily

Adequate level

Replace tank if
necessary

Test America
Chemist

ST-MT-0003

ICP-AES

Check fluid level in waste
container

NA

Visual observation

Daily

No waste

Empty waste
container

Test America
Chemist

ST-MT-0003

ICP-AES

Check filters

NA

Visual observation

Weekly

Filters not
clogged

Clean or replace

Test America
Chemist

ST-MT-0003

ICP-AES

Check torch

NA

Visual observation

Daily

No issues

Clean or replace torch

Test America
Chemist

ST-MT-0003

95

Final UFP-QAAP
Remedial Investigation
Iowa Army Ammunition Plant, Middletown, IA

Revision No:
Revision Date:

QAPP Worksheet #25 - Analytical Instrument and Equipment Maintenance, Testing, and Inspection Table

Instrument/
Equipment

Maintenance Activity

Testing Activity Inspection Activity

Frequency

Acceptance
Criteria

Corrective Action

Responsible
Person

SOP Reference

ICP-AES

Check spray chamber and
entrance slit for debris

NA

Visual observation

Monthly

No debris

Replace or clean
spray chamber or
entrance slit

Test America
Chemist

ST-MT-0003

ICP-AES

Clean and align nebulizer

NA

Visual observation

Monthly

Visual inspection

Clean and align, if
needed

Test America
Chemist

ST-MT-0003

IC

Change guard columns

Observation of
deteriorating
chromatography

Visual Inspection

As needed

Test America
Chemist

ST-WC-0028

IC

Replace tubing

Observation of
deteriorating
chromatography

Visual Inspection

As needed

No leaks

Replace worn tubing

Test America
Chemist

ST-WC-0028

IC

Change pump seals

Observation of
deteriorating
chromatography

Visual Inspection

Semi annually or as
needed

Stable retention
times; no leaks

Change pump Ion
seals

Test America
Chemist

ST-WC-0028

Daily

No interference or
flow restrictions

Filter samples using
0.45 micron filter or
0.20 micron filter, if
necessary

Test America
Chemist

ST-WC-0028

Replace air
supply/Refill water

Test America
Chemist

ST-WC-0016

IC

NA

Filter all samples

Visual Inspection

No interference/
Replace guard column
carry over peaks

TOC

Check air supply, drain pot, Always checked
and humidifier.
before use

Visual Inspection

Daily

Air flow and water
levels must be at
set levels, per
manufacturer

TOC

Inspect SO3 scrubber and
Halogen scrubber

Performance

Visual Inspection

Monthly

No crystalization
or flow restrictions

Replace SO3
scrubber/Halogen
scrubber

Test America
Chemist

ST-WC-0016

Titration

Visual inspection of
glassware used; pipette
calibration

Performance

QC check

Day of use

Meet method
criteria

Replace; reanalyze
any affected samples

TestAmerica –
St. Louis Analyst

ST-WC-0012
ST-WC-0019

Probe

Clean and inspect

Performance

QC check

Day of use

Meet method
criteria

Clean probe;
reanalyze any
affected samples

TestAmerica –
St. Louis Analyst

ST-WC-0011
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QAPP Worksheet #26: Sample Handling System
(UFP-QAPP Manual Appendix A)
SAMPLE COLLECTION, PACKAGING, AND SHIPMENT

Sample Collection (Personnel/Organization):
Field Team, supervised by the Field Team Leader / PIKA
Sample Packaging (Personnel/Organization):
Field Team, verified by the Field Team Leader / PIKA
Coordination of Shipment (Personnel/Organization):
Field Team, verified by the Field Team Leader / PIKA
Type of Shipment/Carrier:
Overnight delivery or courier (Federal Express or private courier service) to Laboratories
SAMPLE RECEIPT AND ANALYSIS
Sample Receipt (Personnel/Organization):
Sample Custodian / Test America and AMA Laboratories
Sample Custody and Storage (Personnel/Organization):
Sample Custodian / Test America and AMA Laboratories
Sample Preparation (Personnel/Organization):
Preparation Analysts / Test America and AMA Laboratories
Sample Determinative Analysis (Personnel/Organization):
Analytical Chemist / Test America and AMA Laboratories
SAMPLE ARCHIVING
Field Sample Storage (No. of days from sample collection):
30 days after data hardcopy delivery
Sample Extract/Digestate Storage (No. of days from extraction/digestion):
Sample extraction and digestion must be conducted according to the requirements given in QAPP
Worksheet #19.
Biological Sample Storage (No. of days from sample collection):
Not applicable for this RI
SAMPLE DISPOSAL
Personnel/Organization:
Sample Custodian / Test America and AMA Laboratories
Number of Days from Analysis:
Approximately 60 days
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QAPP Worksheet #27: Sample Custody Requirements
(UFP-QAPP Manual Section 3.3.3)

Sample Custody
The following subsections outline and describe sample handling procedures, including sample
identification and labeling, documentation, COC, and shipping. Summaries of information about
sample handling and custody can be found in QAPP Worksheet #26.
Sample Identification
Samples collected during site activities will have discrete sample identification numbers
necessary to identify and track each of the many samples collected for analysis. In addition, the
sample identification numbers will be used in the database to identify and retrieve the analytical
results received from the laboratory. The procedures for sample Identification, Labeling,
Handling and Documentation are provided in FWWP SOP No. 7, (Sample Identification,
Handling and Documentation).
Each sample collected during the sampling event will be assigned a unique alphanumeric code.
Sample codes will be recorded in field logbooks, on sample containers, and on chain-of-custody
(COC) forms. The field team leader will be responsible for maintaining the sample matrix,
tracking all samples obtained to ensure that all planned samples are collected during the field
investigation, sample designation codes are not used twice for different locations, and the
correct analytical parameters are identified on laboratory documentation.
Each sample is identified by a unique code that indicates the site number, sample location
number, sample method and matrix identifier, and sample depth. The sample locations will be
the boring or well number.
The site number identifiers include:
CC-IAAP-01
CC-IAAP-02
Sample Location Type Identifiers include the following:
SS – Surface Soil
SB – Soil Boring
ST – Stream
WP – Waste Pile
DR – IDW Drum
These Location Type Identifiers will be followed by a two digit sequential number indicating the
unique location: 01, 02, 03, etc.
Sample matrix identifiers include the following:
•
•
•
•
•
•
•

SS – Surface – Soil matrix
SB – Subsurface – Soil matrix
SD – Sediment – Soil matrix
GW – Groundwater Sample – Aqueous matrix
SW – Surface Water – Aqueous matrix
DB – Debris
WW – Waste Water
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Sample Depth Identifiers indicate the maximum depth of the sampling interval. Examples of
which include the following:
00 = 0 – 0.5 feet from surface
02 = 2 feet from surface
06 = 6 feet from surface
12 = 12 feet from the surface
In addition, each sample identification number will be appended with a letter designation
identifying whether it is an environmental sample or QC sample associated with the project.
Duplicate samples must be identified separately from the primary environmental sample. The
following letter designations will be used:
A – Environmental Sample
B – Duplicate Sample
C – Trip Blank
MS/MSD samples will be given the same sample ID as the analytical sample, but will have
"MS/MSD" written on the label and typically will require additional sample volume to be
collected.
An example of the sample identification code for the surface soil sample collected from
Construction Debris Site 01 at Soil Boring location 01, at from a depth of 2 feet would be:
CC-IAAP-01-SB01-SS-02A
The sample identification code for the subsurface soil sample collected from the same site,
same soil boring location, from 6 feet would be:
CC-IAAP-01-SB01-SB-06A
A groundwater sample collected from the DPT from the same boring (SB01) at a depth of 12
feet will be identified as follows:
CC-IAAP-01-SB01-GW-12A
If a complete set of QC samples are collected in conjunction with this groundwater sample they
would be labeled as follows:
Duplicate Sample:
Trip Blank:
MS/MSD:

CC-IAAP-01-SB01-GW-12B
CC-IAAP-01-SB01-GW-12C
CC-IAAP-01-SB01-GW-12A MS/MSD (on all sample containers,
note additional volume provided for MS/MSD analysis)

Sample Labels
Sample labels will be completed and affixed to each sample container. The sample identification
number and sample date will cross reference between all sample documentation from the Field
Data Forms, COC Form and Sample Label. To reduce the potential for errors and minimize
handling of sample containers, labels will be filled out prior to sample collection (with the
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exception of the date and time of sample). Each sample label will be written in waterproof ink
and attached firmly to the sample containers. Sample labels will be completed by the field team
and contain the following information for each sample container:
•
•
•
•
•
•

Site name
Sample identification
Parameters to be analyzed and method
Date and time of collection
Type of preservative (if any)
Sampler’s name or initials.

Sample Documentation
Sample documentation details are described in QAPP Worksheet #29.
Chain of Custody
Samples will be carefully packaged to avoid breakage, cross-contamination and to maintain the
required temperatures during shipping to the laboratory(s) performing the analyses. The
following sample package requirements will be followed:
•
•
•
•
•
•

Sample bottle lids must never be mixed. All sample lids must stay with the original
containers
All sample bottles will be placed in a plastic bubble wrap bags
Sample Containers will be placed upright in the shipping container
The samples will be cooled by placing on ice
Any remaining space in the sample shipping container should be filled with inert packing
material. Additional bubble wrap is preferred. Under no circumstances should material
such as sawdust, newspaper, or sand be used
The completed and signed COC form will be sealed in a plastic bag and placed in the
shipping container. Custody seals must be affixed to the sample cooler.

PIKA will use standard sample custody procedures to maintain and document sample integrity
during collection, transportation, storage, and analysis. A sample will be considered to be in
custody if one of the following statements applies:
•
•
•

It is in a person’s physical possession or view.
It is in a secure area with restricted access.
It is placed in a container and secured with an official seal such that the sample cannot
be reached without breaking the seal.

The COC Form will be completed fully by the field technician designated by the site manager as
responsible for sample custody and shipment. Information in the COC record will contain the
same level of detail found on the Sample Label and Field Data Form except that the on-site
measurement data will not be recorded. The custody record will include, among other things,
the following information:
• Name and company of organization of person collecting the samples
• Sample identification number
• Date and Time of sample collection
• Matrix of sample collected (soil/water)
• Number and type of containers shipped
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Analysis requested
Signature of the person relinquishing samples to the transporter, with the date and time
of transfer noted

COC procedures are used to document and track samples from collection through reporting of
analytical results and to serve as permanent records of sample handling and shipment. Strict
COC protocol will be maintained for all samples collected during this project. The COC forms
will be filled out with indelible ink by the FPM, and any mistakes made will be crossed out with a
single line and initialed and dated. COC forms will be completed for every cooler and will be
sealed in a resealable bag and taped to the inside of the lid of the cooler. COC forms will
include the following information:
• Project name and number,
• Project contact information (both PIKA and laboratory),
• Sampling location,
• Name and signature of sampler,
• Destination of samples (laboratory name),
• Unique sample identification number,
• Matrix type,
• Date and time of collection,
• Number and type of containers filled,
• Analysis requested,
• Preservatives used (if applicable),
• Filtering (if applicable),
• Sample designation (grab or composite),
• Sampler’s signature,
• “Relinquished By”- information (signature, company, date/time),
• “Received By”- information (signature, company, date/time), and
• Remarks.
Unused lines on the COC record will be crossed out. COC records that are initiated in the field
will be signed by field personnel. The COC will be placed in a waterproof plastic bag and taped
to the inside of the shipping container. Signed air bills will serve as evidence of custody transfer
between field personnel and the courier, and between the courier and the laboratory. Copies of
the COC record and the air bill will be retained and filed by field personnel before the containers
are shipped. A copy of a sample COC form is included in the FSP Appendix A.
The laboratory will provide a secure storage area for all samples. Access to this area will be
restricted to authorized personnel. The custodian will ensure that samples requiring special
handling, including samples that are heat- or light-sensitive, radioactive, or have other unusual
physical characteristics, will be properly stored and maintained prior to analysis.
Sample Packaging and Shipment
Sample containers (as specified in QAPP Worksheet #18) will be placed in a resealable plastic
bag to protect the sample from moisture and to prevent breakage and potential crosscontamination during transportation to the laboratory. All glass sample containers will be
protected with bubble wrap first, then placed in resealable bags if transported by a commercial
carrier.
Each cooler will be shipped with a temperature blank. A temperature blank is a container filled
with tap water and stored in the cooler during sample collection and transportation. The
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temperature of the cooler Upon arrival, the laboratory sample custodian will check (and certify
by completing the package receipt log) that seals are intact and the sample containers as noted
on the COC have been received and logged in into the laboratory system be maintained
throughout the shipment of samples to the selected laboratory.
The following procedures will be used to send samples to be analyzed for explosives and
metals to the laboratory:
• Pertinent information on the sample labels will be filled out, the sample will be placed in
a new sample container, and the container lid will be closed tightly.
• Filled sample containers will be enclosed in clear plastic bags through which sample
labels are visible, and the bags will be sealed.
• Sample containers will be placed upright in a cooler in such a way that they do not and
will not touch during shipment.
• Samples to be shipped by commercial carrier will be packed in a sample cooler lined
with a plastic bag.
• Only waterproof, high-strength plastic ice chests or coolers will be used to ship samples.
• Cooler drains will be taped closed prior to sample shipment.
• Bags of ice will be placed around, among, and on top of the sample containers.
• Copies of the COC record(s) will be sealed in a resealable bag and then taped to the
inside of the cooler lid.
• Cooler lids will be secured by taping prior to shipment. The cooler will be wrapped
completely with strapping tape at a minimum of two locations.
• Two custody seals will be taped across the cooler lid: one seal in the front and one seal
in the back. Clear tape will be applied to the custody seals to prevent accidental
breakage during shipment.
• The pouch for the air bill will be placed on the cooler and secured with clear tape. A
completed shipping label will be taped to the top of the cooler. The shipping label will
have a return address.
• The cooler will be shipped by overnight express or courier to the respective laboratory.
Samples will be shipped with sufficient ice to keep samples cool for up to three days to
allow for shipment delays (see QAPP Worksheet #26).
• Saturday deliveries will be coordinated with the laboratory in advance, and field sampling
personnel or their designee will ensure that Saturday delivery stickers are placed on
each cooler by the commercial courier.
The analytical laboratory addresses and point of contact are noted below:
AMA Analyticals Inc.
4475 Forbes Boulevard
Lanham, MD 20706
Contact: Dana Hudson
Phone Number: 301-459-2640

Test America Laboratories
13715 Rider Trail North
Earth City, MO 63045
Contact: Chenise Lambert-Sykes
Phone Number: 314-298-8566

Upon arrival, the laboratory sample custodian will check (and certify by completing the package
receipt log) that seals are intact and the sample containers as noted on the COC have been
received and logged in into the laboratory system
Analytical Sample Receipt and Storage
Receipt and storage of the analytical samples will be conducted in accordance with laboratory
SOP.
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QAPP Worksheet #28a - Laboratory QC Samples Table
(UFP-QAPP Manual Section 3.4)
Matrix
Analytical Group

Water
VOCs

Analytical Method EPA Method 8260C

QC Sample

Frequency /
Number

QC Acceptance Limits

RT within ±30 seconds from RT of initial calibration
midpoint standard; area counts
within -50% to +100%
of initial calibration
midpoint standard

Corrective Action

Person(s)
Responsible for Data Quality Indicator
Corrective
(DQI)
Action

Internal standards

Every field sample
and QC samples

Method blank

No target analytes detected greater than one-half RL and
Correct problem, then re-reanalyze method blank
One per preparation 1/10 the amount measured in any sample or 1/10
and all samples processed with the contaminated
regulatory limit (whichever is greater). No laboratory
batch
blank
common contaminants detected greater than RL.

Lab Manager/
Analyst

Representativeness

No target analytes detected greater than one-half RL and 1/10 the
amount measured in any sample or 1/10 regulatory limit (whichever
is greater). No laboratory common contaminants detected greater
than RL.

MS/MSD

Identify problem; if not related to matrix interference,
One MS/MSD pair
EPA 8260: LCS limits specified in the DoD QSM RPD less
re-reanalyze MS/MSD and all associated batch
per preparation batch
than 20% between MS and MSD
per matrix
samples

Lab Manager/
Analyst

Precision/Accuracy

EPA 8260: LCS limits specified in the DoD QSM RPD less than
20% between MS and MSD

LCS/LCSD

One LCS or
LCS/LCSD pair per EPA 8260: LCS limits specified in the DoD QSM RPD less Correct problem, then re-reanalyze the LCS and all
preparation batch per than 20% between LCS and LCSD
associated batch samples
matrix

Lab Manager/
Analyst

Precision/Accuracy

EPA 8260: LCS limits specified in the DoD QSM RPD less than
20% between LCS and LCSD

Surrogate standards

Every field sample
and QC sample

Correct problem, then re-reanalyze all affected
samples

Lab Manager/
Analyst

Accuracy

EPA 8260: Surrogate recovery acceptance criteria specified in the
DoD QSM

MDL study

Initial setup, once per
12-month period or
Detection limits established will be below the RLs
quarterly MDL
verification

Correct problem, then repeat the MDL study

Lab Manager/
Analyst

Sensitivity

follow requirements from 40CFR 136 appendix B

Lab Manager/
Analyst

Sensitivity

detection of the analyte

Lab Manager/
Analyst

Sensitivity

Recovery within established limits.

EPA 8260: Surrogate recovery acceptance criteria
specified in the DoD QSM

Correct problem, then re-reanalyze affected samples

LOD study

Initial setup and
quarterly LOD
verification

Correct problem, then repeat detection limit study
and LOD verification at a higher concentration, or
Signal to noise ratio at the LOD will be greater than 3 and pass two consecutive LOD
meet method requirements
verifications at a higher concentration and set the
LOD at the higher concentration in
accordance with DoD QSM requirements.

LOQ study

Annually and
quarterly LOQ
verification

LOQ will be greater than LOD and within calibration
range. Laboratory procedure
for establishing the LOQ will empirically demonstrate
precision and bias at the LOQ
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Soil
VOCs

Analytical Method EPA Method 8260C

QC Sample

Frequency /
Number

QC Acceptance Limits

RT within ±30 seconds from RT of initial calibration
midpoint standard; area counts
within -50% to +100%
of initial calibration
midpoint standard

Corrective Action

Person(s)
Responsible for Data Quality Indicator
Corrective
(DQI)
Action

Internal standards

Every field sample
and QC samples

Method blank

No target analytes detected greater than one-half RL and
Correct problem, then re-reanalyze method blank
One per preparation 1/10 the amount measured in any sample or 1/10
and all samples processed with the contaminated
regulatory limit (whichever is greater). No laboratory
batch
blank
common contaminants detected greater than RL.

Lab Manager/
Analyst

Representativeness

No target analytes detected greater than one-half RL and 1/10 the
amount measured in any sample or 1/10 regulatory limit (whichever
is greater). No laboratory common contaminants detected greater
than RL.

MS/MSD

Identify problem; if not related to matrix interference,
One MS/MSD pair
EPA 8260: LCS limits specified in the DoD QSM RPD less
re-reanalyze MS/MSD and all associated batch
per preparation batch
than 20% between MS and MSD
samples
per matrix

Lab Manager/
Analyst

Precision/Accuracy

EPA 8260: LCS limits specified in the DoD QSM RPD less than
20% between MS and MSD

EPA 8260: LCS limits specified in the DoD QSM RPD less Correct problem, then re-reanalyze the LCS and all
than 20% between LCS and LCSD
associated batch samples

Lab Manager/
Analyst

Precision/Accuracy

EPA 8260: LCS limits specified in the DoD QSM RPD less than
20% between LCS and LCSD

EPA 8260: Surrogate recovery acceptance criteria
specified in the DoD QSM

Correct problem, then re-reanalyze all affected
samples

Lab Manager/
Analyst

Accuracy

EPA 8260: Surrogate recovery acceptance criteria specified in the
DoD QSM

Detection limits established will be below the RLs

Correct problem, then repeat the MDL study

Lab Manager/
Analyst

Sensitivity

follow requirements from 40CFR 136 appendix B

Lab Manager/
Analyst

Sensitivity

detection of the analyte

Lab Manager/
Analyst

Sensitivity

Recovery within established limits.

One LCS or
LCS/LCSD pair per
LCS/LCSD
preparation batch per
matrix
Every field sample
Surrogate standards
and QC sample
Initial setup, once per
12-month period or
MDL study
quarterly MDL
verification

Correct problem, then re-reanalyze affected samples

LOD study

Initial setup and
quarterly LOD
verification

Correct problem, then repeat detection limit study
and LOD verification at a higher concentration, or
Signal to noise ratio at the LOD will be greater than 3 and pass two consecutive LOD
meet method requirements
verifications at a higher concentration and set the
LOD at the higher concentration in
accordance with DoD QSM requirements.

LOQ study

Annually and
quarterly LOQ
verification

LOQ will be greater than LOD and within calibration
range. Laboratory procedure
for establishing the LOQ will empirically demonstrate
precision and bias at the LOQ
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Water
SVOCs

Analytical Method EPA Method 8270D

QC Sample

Frequency /
Number

QC Acceptance Limits

RT within ±30 seconds from RT of initial calibration
midpoint standard; area counts
within -50% to +100%
of initial calibration
midpoint standard

Corrective Action

Internal standards

Every field sample
and QC samples

Method blank

No target analytes detected greater than one-half RL and
Correct problem, then re-reanalyze method blank
One per preparation 1/10 the amount measured in any sample or 1/10
and all samples processed with the contaminated
batch
regulatory limit (whichever is greater). No laboratory
blank
common contaminants detected greater than RL.

One MS/MSD pair
per preparation batch
per matrix
One LCS or
LCS/LCSD pair per
LCS/LCSD
preparation batch per
matrix
Every field sample
Surrogate standards
and QC sample
Initial setup, once per
12-month period or
MDL study
quarterly MDL
verification
MS/MSD

Correct problem, then re-reanalyze affected samples

Person(s)
Responsible for Data Quality Indicator
Corrective
(DQI)
Action
Lab Manager/
Analyst

Accuracy

Measurement Performance Criteria

RT within ±30 seconds and area count within -50% to +100%

Lab Manager/
Analyst

Representativeness

No target analytes detected greater than one-half RL and 1/10 the
amount measured in any sample or 1/10 regulatory limit (whichever
is greater). No laboratory common contaminants detected greater
than RL.

Identify problem; if not related to matrix interference,
EPA 8270: LCS limits specified in the DoD QSM RPD less
re-reanalyze MS/MSD and all associated batch
than 30% between MS and MSD
samples

Lab Manager/
Analyst

Precision/Accuracy

EPA 8270: LCS limits specified in the DoD QSM RPD less than
20% between MS and MSD

EPA 8270: LCS limits specified in the DoD QSM RPD less Correct problem, then re-reanalyze the LCS and all
than 30% between LCS and LCSD
associated batch samples

Lab Manager/
Analyst

Precision/Accuracy

EPA 8270: LCS limits specified in the DoD QSM RPD less than
20% between LCS and LCSD

EPA 8270: Surrogate recovery acceptance criteria
specified in the DoD QSM

Correct problem, then re-reanalyze all affected
samples

Lab Manager/
Analyst

Accuracy

EPA 8270: Surrogate recovery acceptance criteria specified in the
DoD QSM

Detection limits established will be below the RLs

Correct problem, then repeat the MDL study

Lab Manager/
Analyst

Sensitivity

follow requirements from 40CFR 136 appendix B

Lab Manager/
Analyst

Sensitivity

detection of the analyte

Lab Manager/
Analyst

Sensitivity

Recovery within established limits.

LOD study

Initial setup and
quarterly LOD
verification

Correct problem, then repeat detection limit study
and LOD verification at a higher concentration, or
Signal to noise ratio at the LOD will be greater than 3 and pass two consecutive LOD
meet method requirements
verifications at a higher concentration and set the
LOD at the higher concentration in
accordance with DoD QSM requirements.

LOQ study

Annually and
quarterly LOQ
verification

LOQ will be greater than LOD and within calibration
range. Laboratory procedure
for establishing the LOQ will empirically demonstrate
precision and bias at the LOQ
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Soil
SVOCs

Analytical Method EPA Method 8270D

QC Sample

Frequency /
Number

QC Acceptance Limits

RT within ±30 seconds from RT of initial calibration
midpoint standard; area counts
within -50% to +100%
of initial calibration
midpoint standard

Corrective Action

Internal standards

Every field sample
and QC samples

Method blank

No target analytes detected greater than one-half RL and
Correct problem, then re-reanalyze method blank
One per preparation 1/10 the amount measured in any sample or 1/10
and all samples processed with the contaminated
batch
regulatory limit (whichever is greater). No laboratory
blank
common contaminants detected greater than RL.

One MS/MSD pair
per preparation batch
per matrix
One LCS or
LCS/LCSD pair per
LCS/LCSD
preparation batch per
matrix
Every field sample
Surrogate standards
and QC sample
Initial setup, once per
12-month period or
MDL study
quarterly MDL
verification
MS/MSD

Correct problem, then re-reanalyze affected samples

Person(s)
Responsible for Data Quality Indicator
Corrective
(DQI)
Action
Lab Manager/
Analyst

Accuracy

Measurement Performance Criteria

RT within ±30 seconds and area count within -50% to +100%

Lab Manager/
Analyst

Representativeness

No target analytes detected greater than one-half RL and 1/10 the
amount measured in any sample or 1/10 regulatory limit (whichever
is greater). No laboratory common contaminants detected greater
than RL.

Identify problem; if not related to matrix interference,
EPA 8270: LCS limits specified in the DoD QSM RPD less
re-reanalyze MS/MSD and all associated batch
than 30% between MS and MSD
samples

Lab Manager/
Analyst

Precision/Accuracy

EPA 8270: LCS limits specified in the DoD QSM RPD less than
20% between MS and MSD

EPA 8270: LCS limits specified in the DoD QSM RPD less Correct problem, then re-reanalyze the LCS and all
than 30% between LCS and LCSD
associated batch samples

Lab Manager/
Analyst

Precision/Accuracy

EPA 8270: LCS limits specified in the DoD QSM RPD less than
20% between LCS and LCSD

EPA 8270: Surrogate recovery acceptance criteria
specified in the DoD QSM

Correct problem, then re-reanalyze all affected
samples

Lab Manager/
Analyst

Accuracy

EPA 8270: Surrogate recovery acceptance criteria specified in the
DoD QSM

Detection limits established will be below the RLs

Correct problem, then repeat the MDL study

Lab Manager/
Analyst

Sensitivity

follow requirements from 40CFR 136 appendix B

Lab Manager/
Analyst

Sensitivity

detection of the analyte

Lab Manager/
Analyst

Sensitivity

Recovery within established limits.

LOD study

Initial setup and
quarterly LOD
verification

Correct problem, then repeat detection limit study
and LOD verification at a higher concentration, or
Signal to noise ratio at the LOD will be greater than 3 and pass two consecutive LOD
meet method requirements
verifications at a higher concentration and set the
LOD at the higher concentration in
accordance with DoD QSM requirements.

LOQ study

Annually and
quarterly LOQ
verification

LOQ will be greater than LOD and within calibration
range. Laboratory procedure
for establishing the LOQ will empirically demonstrate
precision and bias at the LOQ
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Water
Explosives

Analytical Method EPA Method 8330B

QC Sample

Frequency /
Number

QC Acceptance Limits

RT within ±30 seconds from RT of initial calibration
midpoint standard; area counts
within -50% to +100%
of initial calibration
midpoint standard

Corrective Action

Internal standards

Every field sample
and QC samples

Method blank

No target analytes detected greater than one-half RL and
Correct problem, then re-reanalyze method blank
One per preparation 1/10 the amount measured in any sample or 1/10
and all samples processed with the contaminated
batch
regulatory limit (whichever is greater). No laboratory
blank
common contaminants detected greater than RL.

One MS/MSD pair
per preparation batch
per matrix
One LCS or
LCS/LCSD pair per
LCS/LCSD
preparation batch per
matrix
Every field sample
Surrogate standards
and QC sample
Initial setup, once per
12-month period or
MDL study
quarterly MDL
verification
MS/MSD

Correct problem, then re-reanalyze affected samples

Person(s)
Responsible for Data Quality Indicator
Corrective
(DQI)
Action
Lab Manager/
Analyst

Accuracy

Measurement Performance Criteria

RT within ±30 seconds and area count within -50% to +100%

Lab Manager/
Analyst

Representativeness

No target analytes detected greater than one-half RL and 1/10 the
amount measured in any sample or 1/10 regulatory limit (whichever
is greater). No laboratory common contaminants detected greater
than RL.

Identify problem; if not related to matrix interference,
EPA 8330: LCS limits specified in the DoD QSM RPD less
re-reanalyze MS/MSD and all associated batch
than 30% between MS and MSD
samples

Lab Manager/
Analyst

Precision/Accuracy

EPA 8330: LCS limits specified in the DoD QSM RPD less than
20% between MS and MSD

EPA 8330: LCS limits specified in the DoD QSM RPD less Correct problem, then re-reanalyze the LCS and all
than 30% between LCS and LCSD
associated batch samples

Lab Manager/
Analyst

Precision/Accuracy

EPA 8330: LCS limits specified in the DoD QSM RPD less than
20% between LCS and LCSD

EPA 8330: Surrogate recovery acceptance criteria
specified in the DoD QSM

Correct problem, then re-reanalyze all affected
samples

Lab Manager/
Analyst

Accuracy

EPA 8330: Surrogate recovery acceptance criteria specified in the
DoD QSM

Detection limits established will be below the RLs

Correct problem, then repeat the MDL study

Lab Manager/
Analyst

Sensitivity

follow requirements from 40CFR 136 appendix B

Lab Manager/
Analyst

Sensitivity

detection of the analyte

Lab Manager/
Analyst

Sensitivity

Recovery within established limits.

LOD study

Initial setup and
quarterly LOD
verification

Correct problem, then repeat detection limit study
and LOD verification at a higher concentration, or
Signal to noise ratio at the LOD will be greater than 3 and pass two consecutive LOD
meet method requirements
verifications at a higher concentration and set the
LOD at the higher concentration in
accordance with DoD QSM requirements.

LOQ study

Annually and
quarterly LOQ
verification

LOQ will be greater than LOD and within calibration
range. Laboratory procedure
for establishing the LOQ will empirically demonstrate
precision and bias at the LOQ
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Soil
Explosives

Analytical Method EPA Method 8330B

QC Sample

Frequency /
Number

QC Acceptance Limits

RT within ±30 seconds from RT of initial calibration
midpoint standard; area counts
within -50% to +100%
of initial calibration
midpoint standard

Corrective Action

Internal standards

Every field sample
and QC samples

Method blank

No target analytes detected greater than one-half RL and
Correct problem, then re-reanalyze method blank
One per preparation 1/10 the amount measured in any sample or 1/10
and all samples processed with the contaminated
batch
regulatory limit (whichever is greater). No laboratory
blank
common contaminants detected greater than RL.

One MS/MSD pair
per preparation batch
per matrix
One LCS or
LCS/LCSD pair per
LCS/LCSD
preparation batch per
matrix
Every field sample
Surrogate standards
and QC sample
Initial setup, once per
12-month period or
MDL study
quarterly MDL
verification
MS/MSD

Correct problem, then re-reanalyze affected samples

Person(s)
Responsible for Data Quality Indicator
Corrective
(DQI)
Action
Lab Manager/
Analyst

Accuracy

Measurement Performance Criteria

RT within ±30 seconds and area count within -50% to +100%

Lab Manager/
Analyst

Representativeness

No target analytes detected greater than one-half RL and 1/10 the
amount measured in any sample or 1/10 regulatory limit (whichever
is greater). No laboratory common contaminants detected greater
than RL.

Identify problem; if not related to matrix interference,
EPA 8330: LCS limits specified in the DoD QSM RPD less
re-reanalyze MS/MSD and all associated batch
than 30% between MS and MSD
samples

Lab Manager/
Analyst

Precision/Accuracy

EPA 8330: LCS limits specified in the DoD QSM RPD less than
20% between MS and MSD

EPA 8330: LCS limits specified in the DoD QSM RPD less Correct problem, then re-reanalyze the LCS and all
than 30% between LCS and LCSD
associated batch samples

Lab Manager/
Analyst

Precision/Accuracy

EPA 8330: LCS limits specified in the DoD QSM RPD less than
20% between LCS and LCSD

EPA 8330: Surrogate recovery acceptance criteria
specified in the DoD QSM

Correct problem, then re-reanalyze all affected
samples

Lab Manager/
Analyst

Precision/Accuracy

EPA 8330: Surrogate recovery acceptance criteria specified in the
DoD QSM

Detection limits established will be below the RLs

Correct problem, then repeat the MDL study

Lab Manager/
Analyst

Sensitivity

follow requirements from 40CFR 136 appendix B

Lab Manager/
Analyst

Sensitivity

detection of the analyte

Lab Manager/
Analyst

Sensitivity

Recovery within established limits.

LOD study

Initial setup and
quarterly LOD
verification

Correct problem, then repeat detection limit study
and LOD verification at a higher concentration, or
Signal to noise ratio at the LOD will be greater than 3 and pass two consecutive LOD
meet method requirements
verifications at a higher concentration and set the
LOD at the higher concentration in
accordance with DoD QSM requirements.

LOQ study

Annually and
quarterly LOQ
verification

LOQ will be greater than LOD and within calibration
range. Laboratory procedure
for establishing the LOQ will empirically demonstrate
precision and bias at the LOQ
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Water
PCBs

Analytical Method EPA Method 8082A

QC Sample

Method blank

Frequency /
Number

QC Acceptance Limits

Corrective Action

No target analytes detected greater than one-half RL and
Correct problem, then re-reanalyze method blank
One per preparation 1/10 the amount measured in any sample or 1/10
and all samples processed with the contaminated
batch
regulatory limit (whichever is greater). No laboratory
blank
common contaminants detected greater than RL.

One MS/MSD pair
per preparation batch
per matrix
One LCS or
LCS/LCSD pair per
LCS/LCSD
preparation batch per
matrix
Every field sample
Surrogate standards
and QC sample
Initial setup, once per
12-month period or
MDL study
quarterly MDL
verification
MS/MSD

Person(s)
Responsible for Data Quality Indicator
Corrective
(DQI)
Action

Measurement Performance Criteria

Lab Manager/
Analyst

Representativeness

No target analytes detected greater than one-half RL and 1/10 the
amount measured in any sample or 1/10 regulatory limit (whichever
is greater). No laboratory common contaminants detected greater
than RL.

Identify problem; if not related to matrix interference,
EPA 8082: LCS limits specified in the DoD QSM RPD less
re-reanalyze MS/MSD and all associated batch
than 20% between MS and MSD
samples

Lab Manager/
Analyst

Precision/Accuracy

EPA 8082: LCS limits specified in the DoD QSM RPD less than
20% between MS and MSD

EPA 8082: LCS limits specified in the DoD QSM RPD less Correct problem, then re-reanalyze the LCS and all
than 20% between LCS and LCSD
associated batch samples

Lab Manager/
Analyst

Precision/Accuracy

EPA 8082: LCS limits specified in the DoD QSM RPD less than
20% between LCS and LCSD

EPA 8082: Surrogate recovery acceptance criteria
specified in the DoD QSM

Correct problem, then re-reanalyze all affected
samples

Lab Manager/
Analyst

Accuracy

EPA 8082: Surrogate recovery acceptance criteria specified in the
DoD QSM

Detection limits established will be below the RLs

Correct problem, then repeat the MDL study

Lab Manager/
Analyst

Sensitivity

follow requirements from 40CFR 136 appendix B

Lab Manager/
Analyst

Sensitivity

detection of the analyte

Lab Manager/
Analyst

Sensitivity

Recovery within established limits.

LOD study

Initial setup and
quarterly LOD
verification

Correct problem, then repeat detection limit study
and LOD verification at a higher concentration, or
Signal to noise ratio at the LOD will be greater than 3 and pass two consecutive LOD
meet method requirements
verifications at a higher concentration and set the
LOD at the higher concentration in
accordance with DoD QSM requirements.

LOQ study

Annually and
quarterly LOQ
verification

LOQ will be greater than LOD and within calibration
range. Laboratory procedure
for establishing the LOQ will empirically demonstrate
precision and bias at the LOQ
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Soil
PCBs

Analytical Method EPA Method 8082A

QC Sample

Method blank

Frequency /
Number

QC Acceptance Limits

Corrective Action

No target analytes detected greater than one-half RL and
Correct problem, then re-reanalyze method blank
One per preparation 1/10 the amount measured in any sample or 1/10
and all samples processed with the contaminated
batch
regulatory limit (whichever is greater). No laboratory
blank
common contaminants detected greater than RL.

One MS/MSD pair
per preparation batch
per matrix
One LCS or
LCS/LCSD pair per
LCS/LCSD
preparation batch per
matrix
Every field sample
Surrogate standards
and QC sample
Initial setup, once per
12-month period or
MDL study
quarterly MDL
verification
MS/MSD

Person(s)
Responsible for Data Quality Indicator
Corrective
(DQI)
Action

Measurement Performance Criteria

Lab Manager/
Analyst

Representativeness

No target analytes detected greater than one-half RL and 1/10 the
amount measured in any sample or 1/10 regulatory limit (whichever
is greater). No laboratory common contaminants detected greater
than RL.

Identify problem; if not related to matrix interference,
EPA 8082: LCS limits specified in the DoD QSM RPD less
re-reanalyze MS/MSD and all associated batch
than 30% between MS and MSD
samples

Lab Manager/
Analyst

Precision/Accuracy

EPA 8082: LCS limits specified in the DoD QSM RPD less than
20% between MS and MSD

EPA 8082: LCS limits specified in the DoD QSM RPD less Correct problem, then re-reanalyze the LCS and all
than 30% between LCS and LCSD
associated batch samples

Lab Manager/
Analyst

Precision/Accuracy

EPA 8082: LCS limits specified in the DoD QSM RPD less than
20% between LCS and LCSD

EPA 8082: Surrogate recovery acceptance criteria
specified in the DoD QSM

Correct problem, then re-reanalyze all affected
samples

Lab Manager/
Analyst

Precision/Accuracy

EPA 8082: Surrogate recovery acceptance criteria specified in the
DoD QSM

Detection limits established will be below the RLs

Correct problem, then repeat the MDL study

Lab Manager/
Analyst

Sensitivity

follow requirements from 40CFR 136 appendix B

Lab Manager/
Analyst

Sensitivity

detection of the analyte

Lab Manager/
Analyst

Sensitivity

Recovery within established limits.

LOD study

Initial setup and
quarterly LOD
verification

Correct problem, then repeat detection limit study
and LOD verification at a higher concentration, or
Signal to noise ratio at the LOD will be greater than 3 and pass two consecutive LOD
meet method requirements
verifications at a higher concentration and set the
LOD at the higher concentration in
accordance with DoD QSM requirements.

LOQ study

Annually and
quarterly LOQ
verification

LOQ will be greater than LOD and within calibration
range. Laboratory procedure
for establishing the LOQ will empirically demonstrate
precision and bias at the LOQ
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Water
Pesticides

Analytical Method EPA Method 8081B

QC Sample

Frequency /
Number

QC Acceptance Limits

Corrective Action

Person(s)
Responsible for Data Quality Indicator
Corrective
(DQI)
Action

Measurement Performance Criteria

Method blank

No target analytes detected greater than one-half RL and
Correct problem, then re-reanalyze method blank
One per preparation 1/10 the amount measured in any sample or 1/10
and all samples processed with the contaminated
batch
regulatory limit (whichever is greater). No laboratory
blank
common contaminants detected greater than RL.

Lab Manager/
Analyst

Representativeness

No target analytes detected greater than one-half RL and 1/10 the
amount measured in any sample or 1/10 regulatory limit (whichever
is greater). No laboratory common contaminants detected greater
than RL.

MS/MSD

One MS/MSD pair
Identify problem; if not related to matrix interference,
EPA 8081: LCS limits specified in the DoD QSM RPD less
re-reanalyze MS/MSD and all associated batch
per preparation batch
than 20% between MS and MSD
samples
per matrix

Lab Manager/
Analyst

Precision/Accuracy

EPA 8081: LCS limits specified in the DoD QSM RPD less than
20% between MS and MSD

LCS/LCSD

One LCS or
LCS/LCSD pair per EPA 8081: LCS limits specified in the DoD QSM RPD less Correct problem, then re-reanalyze the LCS and all
preparation batch per than 20% between LCS and LCSD
associated batch samples
matrix

Lab Manager/
Analyst

Precision/Accuracy

EPA 8081: LCS limits specified in the DoD QSM RPD less than
20% between LCS and LCSD

Correct problem, then re-reanalyze all affected
samples

Lab Manager/
Analyst

Accuracy

EPA 8081: Surrogate recovery acceptance criteria specified in the
DoD QSM

Correct problem, then repeat the MDL study

Lab Manager/
Analyst

Sensitivity

follow requirements from 40CFR 136 appendix B

Lab Manager/
Analyst

Sensitivity

detection of the analyte

Lab Manager/
Analyst

Sensitivity

Recovery within established limits.

Surrogate standards
MDL study

Every field sample
EPA 8081: Surrogate recovery acceptance criteria
and QC sample
specified in the DoD QSM
Initial setup, once per
12-month period or
Detection limits established will be below the RLs
quarterly MDL
verification

LOD study

Initial setup and
quarterly LOD
verification

Correct problem, then repeat detection limit study
and LOD verification at a higher concentration, or
Signal to noise ratio at the LOD will be greater than 3 and pass two consecutive LOD
meet method requirements
verifications at a higher concentration and set the
LOD at the higher concentration in
accordance with DoD QSM requirements.

LOQ study

Annually and
quarterly LOQ
verification

LOQ will be greater than LOD and within calibration
range. Laboratory procedure
for establishing the LOQ will empirically demonstrate
precision and bias at the LOQ
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Soil
Pesticides

Analytical Method EPA Method 8081B

QC Sample

Frequency /
Number

QC Acceptance Limits

Corrective Action

Person(s)
Responsible for Data Quality Indicator
Corrective
(DQI)
Action

Measurement Performance Criteria

Method blank

No target analytes detected greater than one-half RL and
Correct problem, then re-reanalyze method blank
One per preparation 1/10 the amount measured in any sample or 1/10
and all samples processed with the contaminated
batch
regulatory limit (whichever is greater). No laboratory
blank
common contaminants detected greater than RL.

Lab Manager/
Analyst

Representativeness

No target analytes detected greater than one-half RL and 1/10 the
amount measured in any sample or 1/10 regulatory limit (whichever
is greater). No laboratory common contaminants detected greater
than RL.

MS/MSD

Identify problem; if not related to matrix interference,
One MS/MSD pair
EPA 8081: LCS limits specified in the DoD QSM RPD less
re-reanalyze MS/MSD and all associated batch
per preparation batch
than 30% between MS and MSD
samples
per matrix

Lab Manager/
Analyst

Precision/Accuracy

EPA 8081: LCS limits specified in the DoD QSM RPD less than
20% between MS and MSD

LCS/LCSD

One LCS or
LCS/LCSD pair per EPA 8081: LCS limits specified in the DoD QSM RPD less Correct problem, then re-reanalyze the LCS and all
associated batch samples
preparation batch per than 30% between LCS and LCSD
matrix

Lab Manager/
Analyst

Precision/Accuracy

EPA 8081: LCS limits specified in the DoD QSM RPD less than
20% between LCS and LCSD

Correct problem, then re-reanalyze all affected
samples

Lab Manager/
Analyst

Precision/Accuracy

EPA 8081: Surrogate recovery acceptance criteria specified in the
DoD QSM

Correct problem, then repeat the MDL study

Lab Manager/
Analyst

Sensitivity

follow requirements from 40CFR 136 appendix B

Surrogate standards

MDL study

Every field sample
EPA 8081: Surrogate recovery acceptance criteria
and QC sample
specified in the DoD QSM
Initial setup, once per
12-month period or
Detection limits established will be below the RLs
quarterly MDL
verification

LOD study

Initial setup and
quarterly LOD
verification

Correct problem, then repeat detection limit study
and LOD verification at a higher concentration, or
Signal to noise ratio at the LOD will be greater than 3 and
pass two consecutive LOD
meet method requirements
verifications at a higher concentration and set the
LOD at the higher concentration in

Lab Manager/
Analyst

Sensitivity

detection of the analyte

LOQ study

Annually and
quarterly LOQ
verification

LOQ will be greater than LOD and within calibration
range. Laboratory procedure
for establishing the LOQ will empirically demonstrate
precision and bias at the LOQ

Lab Manager/
Analyst

Sensitivity

Recovery within established limits.
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Water
Herbicides

Analytical Method EPA Method 8151A

QC Sample

Frequency /
Number

QC Acceptance Limits

Corrective Action

Person(s)
Responsible for Data Quality Indicator
Corrective
(DQI)
Action

Measurement Performance Criteria

Method blank

No target analytes detected greater than one-half RL and
Correct problem, then re-reanalyze method blank
One per preparation 1/10 the amount measured in any sample or 1/10
and all samples processed with the contaminated
batch
regulatory limit (whichever is greater). No laboratory
blank
common contaminants detected greater than RL.

Lab Manager/
Analyst

Representativeness

No target analytes detected greater than one-half RL and 1/10 the
amount measured in any sample or 1/10 regulatory limit (whichever
is greater). No laboratory common contaminants detected greater
than RL.

MS/MSD

Identify problem; if not related to matrix interference,
One MS/MSD pair
EPA 8151: LCS limits specified in the DoD QSM RPD less
per preparation batch
re-reanalyze MS/MSD and all associated batch
than 20% between MS and MSD
samples
per matrix

Lab Manager/
Analyst

Precision/Accuracy

EPA 8151: LCS limits specified in the DoD QSM RPD less than
20% between MS and MSD

LCS/LCSD

One LCS or
LCS/LCSD pair per EPA 8151: LCS limits specified in the DoD QSM RPD less Correct problem, then re-reanalyze the LCS and all
preparation batch per than 20% between LCS and LCSD
associated batch samples
matrix

Lab Manager/
Analyst

Precision/Accuracy

EPA 8151: LCS limits specified in the DoD QSM RPD less than
20% between LCS and LCSD

Correct problem, then re-reanalyze all affected
samples

Lab Manager/
Analyst

Accuracy

EPA 8151: Surrogate recovery acceptance criteria specified in the
DoD QSM

Correct problem, then repeat the MDL study

Lab Manager/
Analyst

Sensitivity

follow requirements from 40CFR 136 appendix B

Lab Manager/
Analyst

Sensitivity

detection of the analyte

Lab Manager/
Analyst

Sensitivity

Recovery within established limits.

Surrogate standards

MDL study

Every field sample
EPA 8151: Surrogate recovery acceptance criteria
and QC sample
specified in the DoD QSM
Initial setup, once per
12-month period or
Detection limits established will be below the RLs
quarterly MDL
verification

LOD study

Initial setup and
quarterly LOD
verification

Correct problem, then repeat detection limit study
and LOD verification at a higher concentration, or
Signal to noise ratio at the LOD will be greater than 3 and pass two consecutive LOD
meet method requirements
verifications at a higher concentration and set the
LOD at the higher concentration in
accordance with DoD QSM requirements.

LOQ study

Annually and
quarterly LOQ
verification

LOQ will be greater than LOD and within calibration
range. Laboratory procedure
for establishing the LOQ will empirically demonstrate
precision and bias at the LOQ
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Revision No:
Revision Date:

Soil
Herbicides

Analytical Method EPA Method 8151A

QC Sample

Method blank

Frequency /
Number

QC Acceptance Limits

Corrective Action

No target analytes detected greater than one-half RL and
Correct problem, then re-reanalyze method blank
One per preparation 1/10 the amount measured in any sample or 1/10
and all samples processed with the contaminated
batch
regulatory limit (whichever is greater). No laboratory
blank
common contaminants detected greater than RL.

One MS/MSD pair
per preparation batch
per matrix
One LCS or
LCS/LCSD pair per
LCS/LCSD
preparation batch per
matrix
Every field sample
Surrogate standards
and QC sample
Initial setup, once per
12-month period or
MDL study
quarterly MDL
verification
MS/MSD

Person(s)
Responsible for Data Quality Indicator
Corrective
(DQI)
Action

Measurement Performance Criteria

Lab Manager/
Analyst

Representativeness

No target analytes detected greater than one-half RL and 1/10 the
amount measured in any sample or 1/10 regulatory limit (whichever
is greater). No laboratory common contaminants detected greater
than RL.

Identify problem; if not related to matrix interference,
EPA 8151: LCS limits specified in the DoD QSM RPD less
re-reanalyze MS/MSD and all associated batch
than 30% between MS and MSD
samples

Lab Manager/
Analyst

Precision/Accuracy

EPA 8151: LCS limits specified in the DoD QSM RPD less than
20% between MS and MSD

EPA 8151: LCS limits specified in the DoD QSM RPD less Correct problem, then re-reanalyze the LCS and all
than 30% between LCS and LCSD
associated batch samples

Lab Manager/
Analyst

Precision/Accuracy

EPA 8151: LCS limits specified in the DoD QSM RPD less than
20% between LCS and LCSD

EPA 8151: Surrogate recovery acceptance criteria
specified in the DoD QSM

Correct problem, then re-reanalyze all affected
samples

Lab Manager/
Analyst

Precision/Accuracy

EPA 8151: Surrogate recovery acceptance criteria specified in the
DoD QSM

Detection limits established will be below the RLs

Correct problem, then repeat the MDL study

Lab Manager/
Analyst

Sensitivity

follow requirements from 40CFR 136 appendix B

Lab Manager/
Analyst

Sensitivity

detection of the analyte

Lab Manager/
Analyst

Sensitivity

Recovery within established limits.

LOD study

Initial setup and
quarterly LOD
verification

Correct problem, then repeat detection limit study
and LOD verification at a higher concentration, or
Signal to noise ratio at the LOD will be greater than 3 and pass two consecutive LOD
meet method requirements
verifications at a higher concentration and set the
LOD at the higher concentration in
accordance with DoD QSM requirements.

LOQ study

Annually and
quarterly LOQ
verification

LOQ will be greater than LOD and within calibration
range. Laboratory procedure
for establishing the LOQ will empirically demonstrate
precision and bias at the LOQ
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Water
Metals

Analytical Method EPA Method 6020A

QC Sample

Method blank

MS/MSD

LCS/LCSD

Sample Duplicate

Frequency /
Number

QC Acceptance Limits

Corrective Action

No target analytes detected greater than one-half RL and
Correct problem, then re-reanalyze method blank
One per preparation 1/10 the amount measured in any sample or 1/10
and all samples processed with the contaminated
batch
regulatory limit (whichever is greater). No laboratory
blank
common contaminants detected greater than RL.
One MS/MSD pair
per preparation batch 80-120% per DoD QSM; RPD less than 20%
per matrix
One LCS or
LCS/LCSD pair per
80-120% per DoD QSM; RPD less than 20%
preparation batch per
matrix
1 per preparatory
RPD < 20%
batch per matrix

Person(s)
Responsible for Data Quality Indicator
Corrective
(DQI)
Action

Measurement Performance Criteria

Lab Manager/
Analyst

Representativeness

No target analytes detected greater than one-half RL and 1/10 the
amount measured in any sample or 1/10 regulatory limit (whichever
is greater). No laboratory common contaminants detected greater
than RL.

Identify problem; if not related to matrix interference,
re-reanalyze MS/MSD and all associated batch
samples

Lab Manager/
Analyst

Precision/Accuracy

80-120% per DoD QSM; RPD less than 20%

Correct problem, then re-reanalyze the LCS and all
associated batch samples

Lab Manager/
Analyst

Accuracy

80-120% per DoD QSM; RPD less than 20%

Analyst

Precision

RPD < 20%

TestAmerica St. Louis Analyst

Accuracy

No analytes detected > 2 × MDL

Correct problem, then re-reanalyze all samples
processed with the duplicate

Calibration Blank

Before beginning a
sample run, after
every 10 samples,
and at end of the
analysis sequence

No analytes detected > 2 × MDL

Any sample associated with a blank that fails the
criteria checks will be reprocessed in a subsequent
preparation batch, except when the sample analysis
resulted in a non-detect. If no sample volume
remains for reprocessing, the results will be reported
with appropriate data qualifying codes.

Serial dilution

Each new sample
matrix

1:5 dilution must agree within ±10% of original
determination.

Perform post-digestion spike if serial diltion does not
meet criteria

TestAmerica St. Louis Analyst

Accuracy

1:5 dilution must agree within ±10% of original determination.

Post-digestion spike

When serial dilution
or matrix spike fails

75-125%

Re-analyze post-digestion spike.

TestAmerica St. Louis Analyst

Accuracy

75-125%

MDL study

Initial setup, once per
12-month period or
Detection limits established will be below the RLs
quarterly MDL
verification

Lab Manager/
Analyst

Sensitivity

follow requirements from 40CFR 136 appendix B

Lab Manager/
Analyst

Sensitivity

detection of the analyte

Lab Manager/
Analyst

Sensitivity

Recovery within established limits.

Correct problem, then repeat the MDL study

LOD study

Initial setup and
quarterly LOD
verification

Correct problem, then repeat detection limit study
and LOD verification at a higher concentration, or
Signal to noise ratio at the LOD will be greater than 3 and pass two consecutive LOD
meet method requirements
verifications at a higher concentration and set the
LOD at the higher concentration in
accordance with DoD QSM requirements.

LOQ study

Annually and
quarterly LOQ
verification

LOQ will be greater than LOD and within calibration
range. Laboratory procedure
for establishing the LOQ will empirically demonstrate
precision and bias at the LOQ
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Analytical Group
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Soil
Metals

Analytical Method EPA Method 6020A

QC Sample

Method blank

MS/MSD

LCS/LCSD

Sample Duplicate

Frequency /
Number

QC Acceptance Limits

Corrective Action

No target analytes detected greater than one-half RL and
Correct problem, then re-reanalyze method blank
One per preparation 1/10 the amount measured in any sample or 1/10
and all samples processed with the contaminated
batch
regulatory limit (whichever is greater). No laboratory
blank
common contaminants detected greater than RL.
One MS/MSD pair
per preparation batch 80-120% per DoD QSM; RPD less than 20%
per matrix
One LCS or
LCS/LCSD pair per
80-120% per DoD QSM; RPD less than 20%
preparation batch per
matrix
1 per preparatory
RPD < 20%
batch per matrix

Person(s)
Responsible for Data Quality Indicator
Corrective
(DQI)
Action

Measurement Performance Criteria

Lab Manager/
Analyst

Representativeness

No target analytes detected greater than one-half RL and 1/10 the
amount measured in any sample or 1/10 regulatory limit (whichever
is greater). No laboratory common contaminants detected greater
than RL.

Identify problem; if not related to matrix interference,
re-reanalyze MS/MSD and all associated batch
samples

Lab Manager/
Analyst

Precision/Accuracy

80-120% per DoD QSM; RPD less than 20%

Correct problem, then re-reanalyze the LCS and all
associated batch samples

Lab Manager/
Analyst

Accuracy

80-120% per DoD QSM; RPD less than 20%

Analyst

Precision

RPD < 20%

TestAmerica St. Louis Analyst

Accuracy

No analytes detected > 2 × MDL

Correct problem, then re-reanalyze all samples
processed with the duplicate

Calibration Blank

Before beginning a
sample run, after
every 10 samples,
and at end of the
analysis sequence

No analytes detected > 2 × MDL

Any sample associated with a blank that fails the
criteria checks will be reprocessed in a subsequent
preparation batch, except when the sample analysis
resulted in a non-detect. If no sample volume
remains for reprocessing, the results will be reported
with appropriate data qualifying codes.

Serial dilution

Each new sample
matrix

1:5 dilution must agree within ±10% of original
determination.

Perform post-digestion spike if serial diltion does not
meet criteria

TestAmerica St. Louis Analyst

Accuracy

1:5 dilution must agree within ±10% of original determination.

Post-digestion spike

When serial dilution
or matrix spike fails

75-125%

Re-analyze post-digestion spike.

TestAmerica St. Louis Analyst

Accuracy

75-125%

MDL study

Initial setup, once per
12-month period or
Detection limits established will be below the RLs
quarterly MDL
verification

Lab Manager/
Analyst

Sensitivity

follow requirements from 40CFR 136 appendix B

Lab Manager/
Analyst

Sensitivity

detection of the analyte

Lab Manager/
Analyst

Sensitivity

Recovery within established limits.

Correct problem, then repeat the MDL study

LOD study

Initial setup and
quarterly LOD
verification

Correct problem, then repeat detection limit study
and LOD verification at a higher concentration, or
Signal to noise ratio at the LOD will be greater than 3 and pass two consecutive LOD
meet method requirements
verifications at a higher concentration and set the
LOD at the higher concentration in
accordance with DoD QSM requirements.

LOQ study

Annually and
quarterly LOQ
verification

LOQ will be greater than LOD and within calibration
range. Laboratory procedure
for establishing the LOQ will empirically demonstrate
precision and bias at the LOQ
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Water
Mercury

Analytical Method EPA Method 7470A

QC Sample

Method blank

MS/MSD

LCS/LCSD

Sample Duplicate

Frequency /
Number

QC Acceptance Limits

Corrective Action

No target analytes detected greater than one-half RL and
Correct problem, then re-reanalyze method blank
One per preparation 1/10 the amount measured in any sample or 1/10
and all samples processed with the contaminated
batch
regulatory limit (whichever is greater). No laboratory
blank
common contaminants detected greater than RL.
One MS/MSD pair
per preparation batch 80-120% per DoD QSM; RPD less than 20%
per matrix
One LCS or
LCS/LCSD pair per
80-120% per DoD QSM; RPD less than 20%
preparation batch per
matrix
1 per preparatory
RPD < 20%
batch per matrix

Calibration Blank

Before beginning a
sample run, after
every 10 samples,
and at end of the
analysis sequence

MDL study

Initial setup, once per
12-month period or
Detection limits established will be below the RLs
quarterly MDL
verification

No analytes detected > 2 × MDL

Person(s)
Responsible for Data Quality Indicator
Corrective
(DQI)
Action

Measurement Performance Criteria

Lab Manager/
Analyst

Representativeness

No target analytes detected greater than one-half RL and 1/10 the
amount measured in any sample or 1/10 regulatory limit (whichever
is greater). No laboratory common contaminants detected greater
than RL.

Identify problem; if not related to matrix interference,
re-reanalyze MS/MSD and all associated batch
samples

Lab Manager/
Analyst

Precision/Accuracy

80-120% per DoD QSM; RPD less than 20%

Correct problem, then re-reanalyze the LCS and all
associated batch samples

Lab Manager/
Analyst

Accuracy

80-120% per DoD QSM; RPD less than 20%

Analyst

Precision

RPD < 20%

TestAmerica St. Louis Analyst

Accuracy

No analytes detected > 2 × MDL

Lab Manager/
Analyst

Sensitivity

follow requirements from 40CFR 136 appendix B

Lab Manager/
Analyst

Sensitivity

detection of the analyte

Lab Manager/
Analyst

Sensitivity

Recovery within established limits.

Correct problem, then re-reanalyze all samples
processed with the duplicate
Any sample associated with a blank that fails the
criteria checks will be reprocessed in a subsequent
preparation batch, except when the sample analysis
resulted in a non-detect. If no sample volume
remains for reprocessing, the results will be reported
with appropriate data qualifying codes.

Correct problem, then repeat the MDL study

LOD study

Initial setup and
quarterly LOD
verification

Correct problem, then repeat detection limit study
and LOD verification at a higher concentration, or
Signal to noise ratio at the LOD will be greater than 3 and pass two consecutive LOD
meet method requirements
verifications at a higher concentration and set the
LOD at the higher concentration in
accordance with DoD QSM requirements.

LOQ study

Annually and
quarterly LOQ
verification

LOQ will be greater than LOD and within calibration
range. Laboratory procedure
for establishing the LOQ will empirically demonstrate
precision and bias at the LOQ
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Soil
Mercury

Analytical Method EPA Method 7471B

QC Sample

Method blank

MS/MSD

LCS/LCSD

Sample Duplicate

Frequency /
Number

QC Acceptance Limits

Corrective Action

No target analytes detected greater than one-half RL and
Correct problem, then re-reanalyze method blank
One per preparation 1/10 the amount measured in any sample or 1/10
and all samples processed with the contaminated
batch
regulatory limit (whichever is greater). No laboratory
blank
common contaminants detected greater than RL.
One MS/MSD pair
per preparation batch 80-120% per DoD QSM; RPD less than 20%
per matrix
One LCS or
LCS/LCSD pair per
80-120% per DoD QSM; RPD less than 20%
preparation batch per
matrix
1 per preparatory
RPD < 20%
batch per matrix

Calibration Blank

Before beginning a
sample run, after
every 10 samples,
and at end of the
analysis sequence

MDL study

Initial setup, once per
12-month period or
Detection limits established will be below the RLs
quarterly MDL
verification

No analytes detected > 2 × MDL

Person(s)
Responsible for Data Quality Indicator
Corrective
(DQI)
Action

Measurement Performance Criteria

Lab Manager/
Analyst

Representativeness

No target analytes detected greater than one-half RL and 1/10 the
amount measured in any sample or 1/10 regulatory limit (whichever
is greater). No laboratory common contaminants detected greater
than RL.

Identify problem; if not related to matrix interference,
re-reanalyze MS/MSD and all associated batch
samples

Lab Manager/
Analyst

Precision/Accuracy

80-120% per DoD QSM; RPD less than 20%

Correct problem, then re-reanalyze the LCS and all
associated batch samples

Lab Manager/
Analyst

Accuracy

80-120% per DoD QSM; RPD less than 20%

Analyst

Precision

RPD < 20%

TestAmerica St. Louis Analyst

Accuracy

No analytes detected > 2 × MDL

Lab Manager/
Analyst

Sensitivity

follow requirements from 40CFR 136 appendix B

Lab Manager/
Analyst

Sensitivity

detection of the analyte

Lab Manager/
Analyst

Sensitivity

Recovery within established limits.

Correct problem, then re-reanalyze all samples
processed with the duplicate
Any sample associated with a blank that fails the
criteria checks will be reprocessed in a subsequent
preparation batch, except when the sample analysis
resulted in a non-detect. If no sample volume
remains for reprocessing, the results will be reported
with appropriate data qualifying codes.

Correct problem, then repeat the MDL study

LOD study

Initial setup and
quarterly LOD
verification

Correct problem, then repeat detection limit study
and LOD verification at a higher concentration, or
Signal to noise ratio at the LOD will be greater than 3 and pass two consecutive LOD
meet method requirements
verifications at a higher concentration and set the
LOD at the higher concentration in
accordance with DoD QSM requirements.

LOQ study

Annually and
quarterly LOQ
verification

LOQ will be greater than LOD and within calibration
range. Laboratory procedure
for establishing the LOQ will empirically demonstrate
precision and bias at the LOQ
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Water
Hexavalent
Chromium

Analytical Method EPA Method 7196A

QC Sample

Frequency /
Number

QC Acceptance Limits

Corrective Action

Person(s)
Responsible for Data Quality Indicator
Corrective
(DQI)
Action

Measurement Performance Criteria

Method Blank

1 per preparatory
batch

Analytes < ½ QL

Correct problem, then re-reanalyze method blank
and all samples processed with the contaminated
blank

Analyst

Accuracy

Analytes < ½ QL

LCS

1 per preparatory
batch

85-115% recovery

Identify problem; if not related to matrix interference,
re-reanalyze LCS and all associated batch samples

Analyst

Accuracy

85-115% recovery

Identify problem; if not related to matrix interference,
re-reanalyze MS and all associated batch samples

Analyst

Accuracy

85-115% recovery

Correct problem, then re-reanalyze all samples
processed with the duplicate

Analyst

Precision

RPD < 20%

MS
Sample Duplicate

Matrix
Analytical Group

One MS per
preparation batch per 85-115% recovery
matrix
1 per preparatory
RPD < 20%
batch per matrix

Solid
Hexavalent
Chromium

Analytical Method EPA Method 7196A

QC Sample

Frequency /
Number

QC Acceptance Limits

Corrective Action

Person(s)
Responsible for Data Quality Indicator
Corrective
(DQI)
Action

Measurement Performance Criteria

Method Blank

1 per preparatory
batch

Analytes < ½ QL

Correct problem, then re-reanalyze method blank
and all samples processed with the contaminated
blank

Analyst

Accuracy

Analytes < ½ QL

LCS

1 per preparatory
batch

80-120% recovery

Identify problem; if not related to matrix interference,
re-reanalyze LCS and all associated batch samples

Analyst

Accuracy

80-120% recovery

Identify problem; if not related to matrix interference,
re-reanalyze MS and all associated batch samples

Analyst

Accuracy

75-120% recovery

Correct problem, then re-reanalyze all samples
processed with the duplicate

Analyst

Precision

RPD < 20%

MS
Sample Duplicate

One MS per
preparation batch per 75-120% recovery
matrix
1 per preparatory
RPD < 20%
batch per matrix
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Solid
Gamma Spec

Analytical Method

EPA 901.1

QC Sample

Frequency /
Number

Revision No:
Revision Date:

QC Acceptance Limits

Corrective Action

Person(s)
Responsible for Data Quality Indicator
Corrective
(DQI)
Action

Measurement Performance Criteria

Method Blank

1 per preparatory
batch

No contamination above the MDC

Correct problem, then re-reanalyze method blank
and all samples processed with the contaminated
blank

Analyst

Accuracy

No contamination above the MDC

LCS

1 per preparatory
batch

73-107% recovery - Ra-226; 82-126% recovery - Th-232

Identify problem; if not related to matrix interference,
re-reanalyze LCS and all associated batch samples

Analyst

Accuracy

Acceptable recovery limits

Sample Duplicate

1 per preparatory
batch per matrix

RPD < 40%; RER < 1

Correct problem, then re-reanalyze all samples
processed with the duplicate

Analyst

Precision

RPD < 40%; RER < 1

Matrix
Analytical Group

Water
Gamma Spec

Analytical Method

EPA 901.1

QC Sample

Frequency /
Number

QC Acceptance Limits

Corrective Action
Correct problem, then re-reanalyze method blank
and all samples processed with the contaminated
blank

Method Blank

1 per preparatory
batch

No contamination above the MDC

LCS

1 per preparatory
batch

90-111% recovery - Am-241; 90-111% recovery - Cs-137; Identify problem; if not related to matrix interference,
89-110% recovery - Co-60
re-reanalyze LCS and all associated batch samples

Sample Duplicate

1 per preparatory
batch per matrix

RPD < 40%; RER < 1

Correct problem, then re-reanalyze all samples
processed with the duplicate
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Person(s)
Responsible for Data Quality Indicator
Corrective
(DQI)
Action

Measurement Performance Criteria

Analyst

Accuracy

No contamination above the MDC

Analyst

Accuracy

Acceptable recovery limits

Analyst

Precision

RPD < 40%; RER < 1
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Matrix
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Solid
Gross Alpha/Beta

Analytical Method

EPA 900.0

QC Sample

Frequency /
Number

Revision No:
Revision Date:

QC Acceptance Limits

Corrective Action

Person(s)
Responsible for Data Quality Indicator
Corrective
(DQI)
Action

Measurement Performance Criteria

Method Blank

1 per preparatory
batch

No contamination above the MDC

Correct problem, then re-reanalyze method blank
and all samples processed with the contaminated
blank

Analyst

Accuracy

No contamination above the MDC

LCS

1 per preparatory
batch

44-140% recovery - Gross Alpha; 38-130% recovery Gross Beta

Identify problem; if not related to matrix interference,
re-reanalyze LCS and all associated batch samples

Analyst

Accuracy

Acceptable recovery limits

MS

1 per preparatory
batch

43-123% recovery - Gross Alpha; 55-125% recovery Gross Beta

Identify problem; if not related to matrix interference,
re-reanalyze LCS and all associated batch samples

Analyst

Accuracy

Acceptable recovery limits

Sample Duplicate

1 per preparatory
batch per matrix

RPD < 40%; RER < 1

Correct problem, then re-reanalyze all samples
processed with the duplicate

Analyst

Precision

RPD < 40%; RER < 1

Matrix
Analytical Group

Water
Gross Alpha/Beta

Analytical Method

EPA 900.0

QC Sample

Frequency /
Number

QC Acceptance Limits

Corrective Action

Person(s)
Responsible for Data Quality Indicator
Corrective
(DQI)
Action

Measurement Performance Criteria

Method Blank

1 per preparatory
batch

No contamination above the MDC

Correct problem, then re-reanalyze method blank
and all samples processed with the contaminated
blank

Analyst

Accuracy

No contamination above the MDC

LCS

1 per preparatory
batch

90-140% recovery - Gross Alpha; 90-123% recovery Gross Beta

Identify problem; if not related to matrix interference,
re-reanalyze LCS and all associated batch samples

Analyst

Accuracy

Acceptable recovery limits

MS

1 per preparatory
batch

35-150% recovery - Gross Alpha; 89-143% recovery Gross Beta

Identify problem; if not related to matrix interference,
re-reanalyze LCS and all associated batch samples

Analyst

Accuracy

Acceptable recovery limits

Sample Duplicate

1 per preparatory
batch per matrix

RPD < 40%; RER < 1

Correct problem, then re-reanalyze all samples
processed with the duplicate

Analyst

Precision

RPD < 40%; RER < 1

121

Final UFP-QAPP
Remedial Investigation
Iowa Army Ammunition Plant, Middletown, IA

Matrix
Analytical Group

Water
Radium-226

Analytical Method

EPA 903.0

QC Sample

Frequency /
Number

Revision No:
Revision Date:

QC Acceptance Limits

Corrective Action

Person(s)
Responsible for Data Quality Indicator
Corrective
(DQI)
Action

Measurement Performance Criteria

Method Blank

1 per preparatory
batch

No contamination above the MDC

Correct problem, then re-reanalyze method blank
and all samples processed with the contaminated
blank

Analyst

Accuracy

No contamination above the MDC

LCS

1 per preparatory
batch

56-140% recovery

Identify problem; if not related to matrix interference,
re-reanalyze LCS and all associated batch samples

Analyst

Accuracy

Acceptable recovery limits

Sample Duplicate

1 per preparatory
batch per matrix

RPD < 40%; RER < 1

Correct problem, then re-reanalyze all samples
processed with the duplicate

Analyst

Precision

RPD < 40%; RER < 1

Matrix
Analytical Group

Solid
Asbestos

Analytical Method

NIOSH 9002

QC Sample

Frequency /
Number

QC Acceptance Limits

Corrective Action

Duplicate

10% per batch

Agreement of type and classification of asbestos
containing material.

Reprepare slide, reanalyze
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Responsible for Data Quality Indicator
Corrective
(DQI)
Action
Analyst

Precision

Measurement Performance Criteria

<80% RSD between analyses
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Matrix
Water
Analytical Group Metals
SW-846 6010C/STAnalytical Method
MT-0003

QC Sample

Method blank

MS/MSD

LCS/LCSD

Number/
Frequency

Method/SOP Acceptance Criteria

Corrective Action

No target analytes detected greater than one-half RL and
Correct problem, then re-reanalyze method blank
One per preparation 1/10 the amount measured in any sample or 1/10
and all samples processed with the contaminated
batch
regulatory limit (whichever is greater). No laboratory
blank
common contaminants detected greater than RL.
One MS/MSD pair
per preparation batch 80-120% per DoD QSM; RPD less than 20%
per matrix
One LCS or
LCS/LCSD pair per
80-120% per DoD QSM; RPD less than 20%
preparation batch per
matrix

Person(s)
Responsible for
Project-Specific MPC
Corrective
Action

Lab Manager/
Analyst

Representativeness

Identify problem; if not related to matrix interference,
re-reanalyze MS/MSD and all associated batch
samples

Lab Manager/
Analyst

Precision/Accuracy

Correct problem, then re-reanalyze the LCS and all
associated batch samples

Lab Manager/
Analyst

Accuracy

TestAmerica St. Louis Analyst

Accuracy

Calibration Blank

Before beginning a
sample run, after
every 10 samples,
and at end of the
analysis sequence

No analytes detected > 2 × MDL

Any sample associated with a blank that fails the
criteria checks will be reprocessed in a subsequent
preparation batch, except when the sample analysis
resulted in a non-detect. If no sample volume
remains for reprocessing, the results will be reported
with appropriate data qualifying codes.

Serial dilution

Each new sample
matrix

1:5 dilution must agree within ±10% of original
determination.

Perform post-digestion spike if serial diltion does not
meet criteria

TestAmerica St. Louis Analyst

Accuracy

Post-digestion spike

When serial dilution
or matrix spike fails

75-125%

Re-analyze post-digestion spike.

TestAmerica St. Louis Analyst

Accuracy

Matrix
Water
Analytical Group Anions
EPA300.0/ST-WTAnalytical Method
0028
QC Sample

Number/
Frequency

Method/SOP Acceptance Criteria

Corrective Action

Person(s)
Responsible for
Project-Specific MPC
Corrective
Action

Method Blank

1 per preparatory
batch

Analytes < ½ QL

Correct problem, then re-reanalyze method blank
and all samples processed with the contaminated
blank

Analyst

Representativeness

LCS

1 per preparatory
batch

90-110% recovery - all Anions

Identify problem; if not related to matrix interference,
re-reanalyze LCS and all associated batch samples

Analyst

Precision/Accuracy

Identify problem; if not related to matrix interference,
re-reanalyze MS and all associated batch samples

Analyst

Accuracy

Correct problem, then re-reanalyze all samples
processed with the duplicate

Analyst

Accuracy

MS
Sample Duplicate

One MS per
preparation batch per 90-110% recovery - all Anions
matrix
1 per preparatory
RPD < 20%
batch per matrix
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Matrix
Water
Analytical Group TOC
EPA 415.1/ST-WTAnalytical Method
0016
QC Sample

Number/
Frequency

Method/SOP Acceptance Criteria

Corrective Action

Person(s)
Responsible for
Project-Specific MPC
Corrective
Action

Method Blank

1 per preparatory
batch

Analytes < ½ QL

Correct problem, then re-reanalyze method blank
and all samples processed with the contaminated
blank

Analyst

Representativeness

LCS

1 per preparatory
batch

90-110% recovery

Identify problem; if not related to matrix interference,
re-reanalyze LCS and all associated batch samples

Analyst

Precision/Accuracy

Identify problem; if not related to matrix interference,
re-reanalyze MS and all associated batch samples

Analyst

Accuracy

Correct problem, then re-reanalyze all samples
processed with the duplicate

Analyst

Accuracy

MS
Sample Duplicate

One MS per
preparation batch per 76-120% recovery
matrix
1 per preparatory
RPD < 20%
batch per matrix

Matrix
Water
Analytical Group DOC
EPA 415.1/ST-WTAnalytical Method
0016
QC Sample

Number/
Frequency

Method/SOP Acceptance Criteria

Corrective Action

Person(s)
Responsible for
Project-Specific MPC
Corrective
Action

Method Blank

1 per preparatory
batch

Analytes < ½ QL

Correct problem, then re-reanalyze method blank
and all samples processed with the contaminated
blank

Analyst

Representativeness

LCS

1 per preparatory
batch

90-110% recovery

Identify problem; if not related to matrix interference,
re-reanalyze LCS and all associated batch samples

Analyst

Precision/Accuracy

Identify problem; if not related to matrix interference,
re-reanalyze MS and all associated batch samples

Analyst

Accuracy

Correct problem, then re-reanalyze all samples
processed with the duplicate

Analyst

Accuracy

MS
Sample Duplicate

One MS per
preparation batch per 82-132% recovery
matrix
1 per preparatory
RPD < 20%
batch per matrix
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Matrix
Water
Analytical Group Alkalinity
EPA 3105.1/ST-WTAnalytical Method
0019
QC Sample

Number/
Frequency

Method/SOP Acceptance Criteria

Corrective Action

Person(s)
Responsible for
Project-Specific MPC
Corrective
Action

Method Blank

1 per preparatory
batch

Analytes < ½ QL

Correct problem, then re-reanalyze method blank
and all samples processed with the contaminated
blank

Analyst

Representativeness

LCS

1 per preparatory
batch

90-110% recovery

Identify problem; if not related to matrix interference,
re-reanalyze LCS and all associated batch samples

Analyst

Precision/Accuracy

Identify problem; if not related to matrix interference,
re-reanalyze MS and all associated batch samples

Analyst

Accuracy

Correct problem, then re-reanalyze all samples
processed with the duplicate

Analyst

Accuracy

MS
Sample Duplicate

One MS per
preparation batch per 80-120% recovery
matrix
1 per preparatory
RPD < 20%
batch per matrix

Matrix
Water
Analytical Group Sulfide
EPA 376.1/ST-WTAnalytical Method
0012
QC Sample

Number/
Frequency

Method/SOP Acceptance Criteria

Corrective Action

Person(s)
Responsible for
Project-Specific MPC
Corrective
Action

Method Blank

1 per preparatory
batch

Analytes < ½ QL

Correct problem, then re-reanalyze method blank
and all samples processed with the contaminated
blank

Analyst

Representativeness

LCS

1 per preparatory
batch

90-110% recovery

Identify problem; if not related to matrix interference,
re-reanalyze LCS and all associated batch samples

Analyst

Precision/Accuracy

Identify problem; if not related to matrix interference,
re-reanalyze MS and all associated batch samples

Analyst

Accuracy

Correct problem, then re-reanalyze all samples
processed with the duplicate

Analyst

Accuracy

MS
Sample Duplicate

One MS per
preparation batch per 90-110% recovery
matrix
1 per preparatory
RPD < 20%
batch per matrix

Matrix
Soil
Analytical Group pH
SW846 9045D/STAnalytical Method
WT-0011
QC Sample

Number/
Frequency

Method/SOP Acceptance Criteria

Corrective Action

Person(s)
Responsible for
Project-Specific MPC
Corrective
Action

LCS

1 per preparatory
batch

99-101% recovery

Identify problem; if not related to matrix interference,
re-reanalyze LCS and all associated batch samples

Analyst

Precision/Accuracy

Sample Duplicate

1 per preparatory
batch per matrix

RPD < 20%

Correct problem, then re-reanalyze all samples
processed with the duplicate

Analyst

Accuracy
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QAPP Worksheet #29: Project Documents and Records Table
(UFP-QAPP Manual Section 3.5.1)

Document

Where Maintained

Project Schedule

Project files in PIKA’s Sacramento, California office

Meeting Agendas and Minutes

Project files in PIKA’s Sacramento, California office

Project Management Plan (PMP) ; Accident Prevention Plan (APP)
which includes the Site Safety and Health Plan (SSHP)
Initial Pre-Draft, Pre-Draft, Draft, and Final RI Work Plan with
Appendices

Project files in PIKA’s Sacramento, California office
Project files in PIKA’s Sacramento, California office

Draft and Final RI Work Plan with Appendices

IAAAP Administrative Record

Initial Pre-Draft, Pre-Draft, Draft, and Final RI Report with Appendices

Project files in PIKA’s Sacramento, California office

Draft and Final RI Report with Appendices

IAAAP Administrative Record

Written Review Comments/Tabulated Responses to Comments

Project files in PIKA’s Sacramento, California office

Safety Log and Forms

Project files in PIKA’s Sacramento, California office

Field Log and Forms

Project files in PIKA’s Sacramento, California office

Chain-of-Custodies

Project files in PIKA’s Sacramento, California office

Photograph Log

Project files in PIKA’s Sacramento, California office

DQCRs

Project files in PIKA’s Sacramento, California office

GPS Data Table

Project files in PIKA’s Sacramento, California office;
(ERIS

GIS Files

Project files in PIKA’s Sacramento, California office; ERIS
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Document
Paper copies of raw analytical data
Paper copies of validated analytical data
Electronic copies of validated analytical data
Validation report

Revision No:
Revision Date:

Where Maintained
Project files in PIKA’s Sacramento, California office ; Test America and
AMA project files; and IAAAP Administrative Record
Project files in PIKA’s Sacramento, California office ; AMEC project files;
and IAAAP Administrative Record (paper copies will be included in Final
RI Report as an appendix)
Project files in PIKA’s Sacramento, California office ; AMEC project files;
IAAAP Administrative Record; and ERIS
Project files in PIKA’s Sacramento, California office ; AMEC project files;
and IAAAP Administrative Record (paper copies will be included in the
Draft and Final RI Report as an appendix)
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QAPP Worksheet #30: Analytical Services Table
(UFP-QAPP Manual Section 3.5.2.3)
1

Matrix

Analytical Group

Soil and Water

TAL Metals

ST-MT-0001

VOCs

ST-MS-0002

SVOCs

ST-MS-0001

Soil and Water

Explosives

ST-LC-0002

Soil and Water

PCBs

ST-GC-0015

Soil and Water

Pesticides

ST-GC-0016

Soil and Water

Herbicides

ST-GC-0017

Soil and Water
Soil and Water

Sample Locations/ID Numbers

Solid

Analytical SOP

Water

See QAPP Worksheets #17 and
#18

Hexavalent
Chromium

ST-WC-0033

Soil and Water

Gross Alpha/Beta

ST-RD-0403

Soil and Water

Gamma Spec

ST-RD-0102

Soil and Water

Radium-226

ST-RD-0403

Asbestos

Water
(Fibers/Asbestos)

Soil
Air

Note 1:

Asbestos

Laboratory
(name and address, contact
person and telephone
number)

Backup Laboratory
(name and address,
contact person and
telephone number)

TestAmerica Laboratories, Inc.
(TestAmerica)
Contacts:
Chenise Lambert-Sykes
314.298.8566 ext. 278
Chenise.LambertSykes@testamericainc.com
13715 Rider Trail North
Earth City, MO 63045

A backup laboratory has not
been assigned at this time

AMA Analytical Services, Inc.
(AMA)
Contacts:
Dana Hudson
301-459-2640
dhudson@amalab.com
4475 Forbes Boulevard
Lanham, MD 20706

A backup laboratory has not
been assigned at this time

ST-MT-0005

Soil and Water

Air

21 Days

ST-MT-0007
Mercury

Solid

Data Package
Turnaround Time

RL-ASB-002
Tech Guide Sec 10
SOP 701-707 & Tech
Guide Sec 7
SOP 509
Tech Guide Sec 9

The laboratories meet the DoD ELAP accreditation requirements to support project needs.
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QAPP Worksheet #31: Planned Project Assessments Table
(UFP-QAPP Manual Section 4.1.1)

The following table describes field assessments that may be completed and corrective action procedures to address problems
identified during an assessment. Analytical laboratory assessments are addressed below the table.

Assessment
Type

Field
Sampling
TSA
Equipment
Function
tests
Tailgate
Safety
Meeting
In-process
Data
Checks
Review
Field Forms
and Log

Frequency

Internal or
External

Once (at
Internal
start of field
activities)
Daily
Internal
(during field
activities)
Daily
Internal
(during field
activities)
Daily
Internal
(during field
activities)
Daily
(during field
Internal
activities)
Daily
DQCRs
Internal
(during field
activities)
Immediately
GPS Data
following
Postcompletion
Internal
processing
of field
and Review
activities
Note: CA = Corrective Action

Organization
Performing
Assessment

Person(s)
Person(s) Responsible
Responsible for
for Performing
Responding to
Assessment
Assessment Findings
(title and
(title and
organizational
organizational
affiliation)
affiliation)

Person(s)
Responsible for
Identifying and
Implementing CA
(title and
organizational
affiliation)

Person(s)
Responsible for
Monitoring
Effectiveness of CA
(title and
organizational
affiliation)

PIKA

Assigned Field Team
Leader, PIKA

Kathleen Anthony ,
PM, PIKA

Bobby Templin,
Program Manager
(PgM), PIKA

Bobby Templin ,
(PgM), PIKA

PIKA

Assigned Field Team
Leader, PIKA

Kathleen Anthony ,
PM, PIKA

Bobby Templin ,
(PgM), PIKA

Bobby Templin ,
(PgM), PIKA

PIKA

Assigned Field Team
SSHO, PIKA

Kathleen Anthony ,
PM, PIKA

Bobby Templin ,
(PgM), PIKA

Bobby Templin ,
(PgM), PIKA

PIKA

Assigned Field Team
Members, PIKA

Kathleen Anthony ,
PM, PIKA

Bobby Templin ,
(PgM), PIKA

Bobby Templin ,
(PgM), PIKA

PIKA

Assigned Field Team
Members, PIKA

Kathleen Anthony ,
PM, PIKA

Bobby Templin ,
(PgM), PIKA

Bobby Templin ,
(PgM), PIKA

PIKA

Assigned Field Team
Leader, PIKA

Kathleen Anthony ,
PM, PIKA

Bobby Templin ,
(PgM), PIKA

Bobby Templin ,
(PgM), PIKA

PIKA

Nipa Shah, GPS Data
Coordinator, PIKA

Kathleen Anthony ,
PM, PIKA

Bobby Templin ,
(PgM), PIKA

Bobby Templin ,
(PgM), PIKA

129

Final UFP-QAAP
Remedial Investigation
Iowa Army Ammunition Plant, Middletown, IA

Revision No:
Revision Date:

QAPP Worksheet #32: Assessment Findings and Corrective Action Responses Table
(UFP-QAPP Manual Section 4.1.2)

This worksheet summarizes the responses to assessment findings and corrective actions.

Timeframe of
Notification

Nature of Corrective
Action Response
Documentation

Individual(s) Receiving
Corrective Action
Response
(name, title,
organization)

Timeframe for Response

Kathleen Anthony,
PM, PIKA

Daily

Field Forms and
Log, DQCR

Kathleen Anthony ,
PM, PIKA

Daily

Field Forms and
Log, DQCR

Kathleen Anthony ,
PM, PIKA

Daily

Field Forms and
Log, DQCR

Kathleen Anthony ,
PM, PIKA

Daily

Field Forms and
Log, DQCR

Kathleen Anthony ,
PM, PIKA

Daily

Field Forms and
Log, DQCR

Kathleen Anthony ,
PM, PIKA

Daily

Field Forms and
Log, DQCR

Kathleen Anthony ,
PM, PIKA

Daily

Field Forms and
Log, DQCR

Kathleen Anthony ,
PM, PIKA

Daily

DQCRs

DQCR

Rodger Allison, IRP/
MMRP PM, IAAAP

Weekly

DQCR

Rodger Allison, IRP/
MMRP PM, IAAAP

Weekly

GPS Data
Postprocess and
Review

RI Report,
QSCR

Nipa Shah, PIKA

Immediately
Following Postprocessing

RI Report, QSCR

Nipa Shah, PIKA

Immediately Following
Post-processing

Analytical
Data Review

RI Report, Data
Validation
Report

Kathleen Anthony ,
PM, PIKA

Immediately
Following
Completion of
Data Validation

RI Report, Data
Validation Report

Kathleen Anthony ,
PM, PIKA

Immediately Following
Receipt of Data
Validation Report

Assessment
Type

Equipment
Function
Checks
Tailgate
Safety
Meeting
In-process
Data checks
Review Field
Forms and
Log

Nature of
Deficiencies
Documentation

Individual(s) Notified
of Findings
(name, title,
organization)

Field Forms and
Log, DQCR

Field Corrective Action Procedures
Field corrective action procedures will depend on the type and severity of the finding. Assessment findings will be classified as either
deficiencies or observations. Deficiencies are findings that may have a significant impact on data quality and that will require
corrective actions. Observations are findings that will not directly affect data quality, but are suggestions for consideration and review.
As described in QAPP Worksheet #31, project teams are required to respond to deficiencies identified in TSA reports. The PM and
relevant project team members will meet to discuss the deficiencies and the appropriate steps to resolve each deficiency by:
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Determining how and when the problem developed,
Assigning responsibility for problem investigation and documentation,
Selecting the corrective action to correct the problem,
Developing a schedule for completing the corrective action,
Assigning responsibility for implementing the corrective action,
Documenting and verifying that the corrective action has eliminated the problem, and
Notifying the Army of the problem and the corrective action taken.

In responding to the TSA report, the PM/project team will include a brief description of each deficiency, the proposed corrective
action, the individual responsible for determining and implementing the corrective action, and the completion dates for each
corrective action. The IRP/ MMRP PM will be notified by the PM of any significant field changes that deviate from the RI Work Plan
and this QAPP. The IRP/ MMRP PM will notify USEPA in the event significant field changes occur that deviate from the documents.
Specific field assessments and corrective actions are detailed in QAPP Worksheet #31.
Laboratory Corrective Action Procedures
Internal laboratory procedures for corrective action and descriptions of deficiency situations that require corrective action are
contained in laboratory QA plans. At a minimum, corrective action will be implemented when any of the following three out-of-control
conditions occurs:
• Control limits are exceeded,
• Method QC requirements are not met, or
• Sample holding times are exceeded.
Laboratory non-conformances in meeting PQOs will result in implementing corrective actions. The objective of the corrective action
procedures are to ensure that errors in laboratory performance lead to corrective measures and are documented. The steps involved
in corrective action procedures are as follows:
• Define the problem,
• Assign responsibility for investigating the problem,
• Investigate and determine the cause of the problem,
• Determine a corrective action to eliminate the problem,
• Assign responsibility for implementing the corrective action,
• Establish effectiveness of the corrective action and implement the corrective action,
• Verify that the corrective action has eliminated the problem, and
• Document the problem and corrective actions performed.
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If data review indicates out-of-control results, the laboratory may perform re-extraction or reanalysis of the sample. Corrective actions
taken by the laboratory will be documented. Specific laboratory equipment corrective actions procedures are detailed in QAPP
Worksheet #24 and QAPP Worksheet #25.
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QAPP Worksheet #33: Quality Assurance Management Reports Table
(UFP QAPP Manual Section 4.2)

This worksheet provides a summary of the QA management reports. Descriptions of these QA reports are located on QAPP
Worksheet #14.

Type of Report

DQCRs

Frequency
(daily, weekly monthly,
quarterly, annually, etc.)

Daily report, Weekly
distribution

Data Validation Summary
During RI Report
(see QAPP Worksheet
preparation
#34-36)
Field Sampling TSA

Projected Delivery Date(s)

Person(s) Responsible for
Report Preparation
(title and organizational
affiliation)

Weekly during field
activities

Kathleen Anthony , (PM,

Appendix to the RI
Report

Kathleen Anthony , (PM,

Once at the beginning of End of first week of field
field work
work
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PIKA)

PIKA)
Kathleen Anthony , (PM,

PIKA)

Report Recipient(s)
(title and organizational
affiliation)

Rodger Allison, (IRP/
MMRP PM, IAAAP);
Kathleen Anthony , (PM,
PIKA)
Rodger Allison, (IRP/
MMRP PM, IAAAP)
Rodger Allison, (IRP/
MMRP PM, IAAAP);
Kathleen Anthony , (PM,
PIKA)
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QAPP Worksheets #34-36: Data Verification and Validation (Steps I and IIa/IIb) Process Table
(UFP-QAPP Manual Section 5.2.1), (UFP-QAPP Manual Section 5.2.2), (Figure 37 UFP-QAPP Manual), (Table 9 UFP-QAPP Manual)

Responsible for Verification
(name, organization)
Required approval of Receipt of the required signatures Kathleen Anthony , PIKA
QAPP
needed for QAPP approval will be
verification of approval of the QAPP.
QC Comparison Criteria, Performance requirements, QC criteria, Andrew Nelson, AMEC
MDLs, PQOs
and MDLs for all inputs will be verified
against PQOs prior to fieldwork.
Signature of PM on QAPP will
document review.
COC
COC forms will be reviewed and Kathleen Anthony , PIKA;
verified against the packed sample Chenise Lambert-Sykes,
coolers they represent prior to shipping TestAmerica Laboratories;
samples to the laboratory. Review will Dana Hudson, AMA
be documented via signature on the
COC.
Sample Conditions and
Sample condition upon receipt, storage Kathleen Anthony , PIKA;
Chronology
records, and the chronology of sample Andrew Nelson, AMEC.
receipt, extraction, and analyses times
will be verified. Signatures required for
laboratory sign-off will also be verified.
Data Validation Summary will document
verification input.
QC
Results Documentation of QC results for Kathleen Anthony , PIKA;
Documentation
sample duplicates and spikes will be Andrew Nelson, AMEC.
verified. Data Validation Summary will
document verification input.
Data Review Input

Description
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IIb 1

Internal/
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I
External
I

Internal/
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Internal/External

I
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I
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Description

Analytical Data Package

All analytical data packages will be
verified by the laboratory performing the
work for completeness prior to
submittal. Data Validation Summary will
document verification input.
Analytical Data
Analytical data will be reviewed to verify
that it meets screening criteria and
DQOs. Data Validation Summary will
document verification input.
Laboratory Assessments Laboratory assessments and any
and Corrective Action Corrective Action Reports that may
Reports
have been generated during sample
analyses will be reviewed and verified
against
PQOs.
Data
Validation
Summary will document verification
input.
QAPP, maps, sample
A map of sample identifications and
identifications, sample
locations will be created from GPS data
locations
to verify that the locations and
quantities of samples were collected as
dictated by the QAPP. The map(s) will
be produced immediately after all GPS
data is collected.
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Responsible for Verification
(name, organization)
Kathleen Anthony , PIKA;
Chenise Lambert-Sykes,
TestAmerica;
Dana Hudson, AMA;
Andrew Nelson, AMEC
Kathleen Anthony , PIKA;
Andrew Nelson, AMEC

Step I / IIa /
IIb 1

Internal/
External
Internal/External

I

Internal/External
I
Internal/External

Kathleen Anthony , PIKA;
Andrew Nelson, AMEC

I

Kathleen Anthony , PIKA;
Nipa Shah, PIKA

IIa

Internal
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Data Review Input
Internal laboratory COC

Documentation
of
deviation from sampling
methods

Documentation
of
deviation from sampling
methods

Revision No:
Revision Date:

Responsible for Verification
(name, organization)
An Excel-based electronic COC will be Kathleen Anthony , PIKA
created by PIKA (based on the handwritten COC sent with the samples) and
sent to the laboratory to verify
information from COCs sent during
sample shipments. Validation of the
COCs will ensure that the proper
number of samples and QC samples
were collected as dictated in the QAPP.
This will occur immediately after all
samples are shipped to the lab and
after field work has been completed.
Any documentation of deviations from Kathleen Anthony , PIKA
methods made during field work will be
compared to the RI Work Plan, QAPP,
and sampling SOPs to determine if the
deviations affect DQOs and/or PQOs.
This will occur upon the receipt of any
documentation of sampling deviations.
Any documentation of deviations from Kathleen Anthony , PIKA
methods made during sample analyses
will be compared to the applicable
analytical method SOPs to determine if
the deviations affect DQOs and/or
PQOs. This will occur upon the receipt
of any documentation of analyses
deviations.
Description
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Step I / IIa /
IIb 1
IIa

Internal/
External
Internal

IIa

Internal

IIa

Internal
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Data Review Input
MDL Study Information

Third party data
validation of laboratory
data

Revision No:
Revision Date:

Responsible for Verification
(name, organization)
Chenise Lambert-Sykes,
TestAmerica;
Dana Hudson, AMA;
Andrew Nelson, AMEC

Description

Laboratory MDL information will be
reviewed and compared to Project
Screening Levels to ensure that the
laboratory
can
achieve
MDLs
sufficiently below the Project Screening
Levels in order to maintain PQOs and
DQOs. This will be validated prior to
field activities.
Applicable DoD QSMs and SW-846 Andrew Nelson, AMEC
method per Lab SOPs (See Worksheet
23.)

Step I / IIa /
IIb 1
IIb

Data Validation Summary A Data Validation Summary will be Andrew Nelson, AMEC
generated to discuss data from sample
analyses based on the laboratory
reporting limits, QC results, and
documentation of deviation from
analytical methods. The Data Validation
Summary will be created upon receipt
of analytical data, the QC report, and
documentation of deviations from the
laboratory. The Summary will be an
appendix to the Final RI Report.
Notes:

1. IIa=compliance with methods, procedures, and contracts [see Table 10, page 117, UFP-QAPP manual, V.1, March 2005.]
IIb=comparison with measurement performance criteria in the QAPP [see Table 11, page 118, UFP-QAPP manual, V.1, March 2005]
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QAPP Worksheet #37: Usability Assessment
(UFP-QAPP Manual Section 5.2.3)

RECONCILIATION WITH USER REQUIREMENTS
After environmental data have been reviewed, verified, and validated in accordance with the
procedures described in QAPP Worksheet #34 - 36, the data must be further evaluated to
determine whether the project DQOs have been met. The QAM will review the data usability
assessments completed for this project.
Summarize the usability assessment process and all procedures, including interim steps
and any statistics, equations, and computer algorithms that will be used:
• Analytical data will be validated.
• Analytical data will be compared with background levels and regulatory criteria.
• QAM will review usability assessment activities
Describe the evaluative procedures used to assess overall measurement error
associated with the project:
• Measurement error will be included with the tabulated data.
Identify the personnel responsible for performing the usability assessment:
• GPS data – Nipa Shah, GPS Support, PIKA
• Analytical data validation – Andrew Nelson, AMEC Data Valuator
• Usability assessment activity review – Scott Wardle, PIKA QAM
Describe the documentation that will be generated during the usability assessment and
how usability assessment results will be presented so that they identify trends,
relationships (correlations), and anomalies:
• Data validation – QCSR included in RI Report
• Analytical data tables – Tables included in RI Report
• Usability assessment results – Narrative included in RI Report
A discussion regarding how the usability assessment results will be presented so they identify
trends, relationships/correlations, and anomalies is included in the text following this table.
To the extent possible, PIKA will follow USEPA’s data quality assessment (DQA) process to
verify that the type, quality, and quantity of data collected are appropriate for their intended use.
DQA methods and procedures are outlined in two USEPA guidance documents: Data Quality
Assessment Statistical Tools for Practitioners (USEPA, 2006a) and Data Quality Assessment, A
Reviewer’s Guide (USEPA, 2006b). The DQA process consists of five steps: (1) review the
DQOs and sampling design; (2) conduct a preliminary data review; (3) select a statistical test;
(4) verify the assumptions of the statistical test; and (5) draw conclusions from the data. When
the five-step DQA process is not completely followed because the DQOs are qualitative in
nature, the contractor will systematically assess data quality and data usability. The following
outlines and describes components of the assessment.
•
•
•
•

Sample design and sampling methods will be reviewed to verify the methods were
implemented as planned and are adequate to support project objectives.
A review of project-specific data quality indicators for Precision, Accuracy,
Representativeness, Completeness, Comparability, and Sensitivity and QLs will be
conducted to determine if acceptance criteria have been met.
Project-specific DQOs will be reviewed to determine if they have been achieved by the
data collected.
Limitations associated with the decisions to be made will be evaluated based on the data
collected. For example, if data completeness is only 90 percent compared to a project138
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•
•
•
•
•

•

specific completeness objective of 95 percent, the data may still be usable to support a
decision, but at a lower level of confidence.
A Final Report will be prepared and will include a summary of the data validation findings
for the project. The report will discuss potential impacts of these reviews on data
usability and will clearly define limitations associated with the data.
The usability assessment process and procedures will be summarized. The summary
will include interim steps and statistics, equations, and computer algorithms used during
the assessment.
GPS data will be post-processed using packaged software. The corrected data will be
tabulated and mapped using GIS software. The mapped data will be compared to field
observations documented in the field log, field forms, and photographic log.
To evaluative the procedures used to assess overall measurement error associated with
the project, measurement error related to GPS data will be determined based on the
post-processed data. Measurement error will be included with the tabulated data.
The personnel responsible for performing the usability assessment will be Nipa Shah
(PIKA). She will perform the usability assessment for GPS field data by post-processed
data analysis. Analytical data validation will be performed by a third party independent
subcontractor as prescribed in Worksheets #36 and #37.
The post-processed GPS data and measurement errors will be tabulated; data points
(including significant field observations, site features, MEC items, and soil sample
locations) will be mapped. The tabulated data and maps will be included in the RI
Report. A Data Validation Summary discussing the usability assessment results will also
be included as an appendix to the RI Report. Analytical data will be validated to
determine usability as compared to the data quality objectives. Results from the data
validation will be included in the RI Report and results will be qualified as necessary to
accurately represent the results.

In the event that the laboratory analytical data is limited in use based on usability review and
data validation, any limitation will be taken into consideration when comparing results to the
installation background levels and regulatory limits. Data qualifier flags are used by the
laboratory and during data validation to notify the user of any possible uncertainty. The most
widely used data qualifiers are:
J
UJ
R

The analyte was positively identified; however, the result should be considered an
estimated value.
The analyte was not detected above the reporting limit; however, the reporting limit is
considered an estimated value.
QC parameters indicate that data is not usable.

Data with the data qualifier flag R will not be used in analysis of analytical data. Data with
limitations such as J and UJ may be used, but the potential uncertainty in the results will be
noted in the data tables for the RI report.
The QAM will be responsible for reviewing and approving the report prepared by the Analytical
Coordinator summarizing the results of the analytical data validation, any corrective actions
associated with analytical issues encountered during the project potentially impacting data
quality, as well as the analyses of the data performed during the data usability assessments for
this project. The QAM may request that the PM re-assemble the project team to further address
unresolved QA issues identified during the review of the data usability assessment process.
PROJECT QUALITY ASSURANCE OBJECTIVES
Analytical results will be evaluated in accordance with the precision, accuracy,
representativeness, completeness, comparability, and sensitivity (PARCCS) parameters to
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ensure the project DQOs are met in conjunction with the Quality Systems Manual for
Environmental Laboratories (DoD, 2010). Precision and accuracy will be quantitatively
evaluated by collecting the field QC samples listed in QAPP Worksheet #12 and the laboratory
QC samples listed in QAPP Worksheet #28. The following subsections detail the objectives of
each parameter.
Precision
Precision is a measure of the reproducibility among a set of replicate results or the agreement
among repeat observations made under the same conditions. Analytical precision is the
measurement of the variability associated with duplicate or replicate analyses. Total precision is
the measurement of the variability associated with the entire sampling and analysis process. It
is determined by analysis of duplicate samples and measures variability introduced by both the
laboratory and field operations. Matrix duplicate spiked samples will be analyzed to assess field
and analytical precision. The precision measurement is determined using the relative percent
difference (RPD) between the duplicate sample results. The RPD is calculated according to the
following formula:
RPD =

Where:

(V1-V2) X 100
[(V1+V2)/2]
V1 = first duplicate concentration
V2 = second duplicate concentration

For this project, the parameters evaluated to assess precision are MS/MSD samples. Goals for
sample collection and analysis are set at 10 percent for MS/MSD samples, as listed in QAPP
Worksheet #28. QAPP Worksheet #28 also presents precision goals for field sampling and
analytical activities based on percent RPD for MS/MSDs.
Accuracy
Accuracy is the degree of agreement between an analytical measurement and a reference
accepted as a true value. A program of sample spiking will be conducted to evaluate laboratory
accuracy. This program consists of the MS and MSD samples, LCS or blank spikes, and
surrogate standards. The results of the spiked samples are used to calculate the percent
recovery for evaluating accuracy according to the following formula:
% Recovery = (S-C) X 100
T
Where:

S = Measured spike sample concentration
C = Sample concentration
T = True or actual concentration of the spike

MS/MSD and LCS samples will be prepared and analyzed per analytical batch, where an
analytical batch is defined as a group of up to 20 samples of the same matrix that are
prepared/analyzed together. Surrogate standards are added to every sample analyzed for
organic constituents. QAPP Worksheet #28 presents accuracy goals for laboratory activities
based on the percent recovery of MS, laboratory control, and surrogate spike samples. Results
that fall outside the accuracy goals will be further evaluated on the basis of other QC data.
Representativeness
Representativeness expresses the degree to which sample data accurately and precisely
represents the characteristics of a population, variations in a parameter at a sampling point, or
an environmental condition that it is intended to represent. For this project, representative data
will be obtained through careful selection of sampling locations and analytical parameters.
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Representative data will also be obtained through proper collection and handling of samples to
avoid interference and minimize contamination. Representativeness of data will also be ensured
through established field and laboratory procedures and their consistent application. To aid in
evaluating the representativeness of the sample results, method blank samples will be
evaluated for the presence of contaminants. Data determined to be non-representative, by
comparison with existing data, will be used only if accompanied by appropriate qualifiers and
limits of uncertainty.
Completeness
Completeness is a measure of the amount of valid data obtained compared to the amount
expected under ideal conditions. Completeness is evaluated qualitatively and quantitatively. The
qualitative evaluation is determined as a function of all events contributing to the sampling
event. This includes samples arriving at the laboratory intact, properly preserved, and in
sufficient quantity to perform the requested analyses. The quantitative description of
completeness is defined as the percentage of QC parameters that are acceptable. QC
parameters assessed for quantitative determinations of completeness include surrogate percent
recoveries, MS/MSD percent recoveries and RPDs, LCS percent recoveries, field sample and
duplicate RPDs, and holding times. Completeness is calculated and reported for each method,
matrix and analyte combination. The requirement for completeness is 90 percent for soil
samples.
Comparability
Comparability is a qualitative parameter that expresses the confidence with which one data set
can be compared to another. This is a concern when current data is being integrated with
historical or future data. Comparability of data is maximized through the use of standard
operating procedures in the field and the laboratory, standardized analytical methods, and
consistent units of measure.
Sensitivity
Sensitivity describes the relationship between the laboratory quantitation limits and the project
DQOs. Project screening criteria for soil will be used to assess if soil samples present a hazard
risk for the target analytes. Analytes and their associated quantitation limits for total metals,
nitrate, total phosphorus, PAHs, and explosives are presented in QAPP Worksheet #15. The
purpose of this comparison is to show that the selected analytical methods and associated
quantitation limits are capable of quantifying COPCs at or below the selected project screening
levels.
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1.0

INTRODUCTION, SITE DESCRIPTION, AND CONTAMINANT
CHARACTERIZATION

1.1

Introduction

This Site Safety and Health Plan (SSHP) has been prepared for a remediation investigation (RI)
at two construction debris sites (CC-IAAP-01 and CC-IAAP-02) located within the Iowa Army
Ammunition Plant (IAAAP). IAAAP occupies approximately 19,000 acres in the town of
Middletown in Des Moines County, Iowa. U.S. Highway 34 borders IAAAP to the north, upland
agricultural farms to the east and west, and the Skunk River Valley to the south.
PIKA International, Inc. (PIKA) will conduct a RI consistent with Interim Final Guidance for
Conducting Remedial Investigations and Feasibility Studies under CERCLA (USEPA, 1988).
PIKA will perform all the necessary RI work as required to meet the performance objectives of
the contract. The data collected during the RI will accomplish the following goals:
•
•
•
•

1.2

Determine vertical and horizontal boundaries of construction debris;
Characterize construction debris conditions;
Characterize the soils and groundwater at the debris sites to determine the type of
pollutants or contaminants that may be present; and
Assess risk and safety concerns to human health and the environment.

Contaminants of Concern

1.2.1 Initial Characterization
An initial characterization of potential exposure to contaminants has been conducted based on
the information provided in the performance work statement (PWS) and information gathered
during the site visit in February 2012. The potential contaminants of concern (COC) related to
personnel exposure during the RI for both sites (CC-IAAP-01 & CC-IAAP-02) are listed in Table
1-1.
Real-time monitors will be fielded with the RI personnel to aid in the identification of hazardous
atmospheres.
In order to safeguard personnel from potential Munitions and Explosives of concern (MEC)
hazards during the RI field activities, PIKA will implement MEC anomaly avoidance procedures
in accordance with the requirements of Engineering Pamphlet (EP) 75-1-2 Munitions and
Explosives of Concern (MEC) Support During Hazardous, Toxic, and Radioactive Waste
(HTRW) and Construction Activities.
PIKA understands the sites are not suspected to contain chemical warfare material (CWM) or
MEC; however, if CWM or MEC is encountered during any phase of site activities, PIKA will
immediately halt operations and contact the Contracting Officer’s Representative (COR) for
assistance.
If respirator wear is required due to changing conditions, the Corporate Environmental Safety
and Health Manager (CESHM) will be immediately notified, this plan will be updated accordingly
and PIKA will implement Standard Operating Procedure (SOP)-513 (Respirator Protection
Procedures). PIKA will mobilize with a minimum of two personnel having current respirator fit
tests for half mask respirators.

May 2013

Final Site Safety and Health Plan

Page: 1
Revision: 0

Remediation Investigation
Iowa Army Ammunition Plant, Middletown, Iowa.

Table 1-1: Potential COCs
Potential COCs

Media

Potential for Contact

Asbestos-containing material (ACM) in corrugated transite
roofing/siding (non-friable)

Soil, sediment

Moderate (for sampling
personnel only)

Construction and demolition materials including sheets of
metal, bricks, wire, buckets, and wood.

Soil, sediment

Moderate

Material or debris from medium caliber ordnance (120
millimeter (mm), 75 mm, land mines, sub-munitions,
munitions, projectiles, mortar rounds, warheads,
demolition charges, anti-tank mines, and anti-personnel
mines).

Soil, sediment

Low

1.2.2 Continual Characterization
After initial entry/access to the site and during the RI, the Site Safety and Health Officer (SSHO)
and project personnel will continually monitor site conditions. Any observations indicating
changed site conditions or the presence of previously unknown contaminants will be reported to
the CESHM and further assessed. The CESHM, together with the SSHO, will review the
changed conditions to determine if further action (i.e. modification of procedures and protection
for personnel) is warranted. In the meantime, if personnel safety is at risk due to the new
exposure, operations will cease for those activities offering the new exposure, until revised
procedures have been approved and implemented.
Currently, only non-friable ACM has been identified on-site, if any friable ACM is identified which
is unavoidable, during the team’s RI activities; respirator wear will be implemented for exposed
personnel. PIKA will have an Iowa State certified Asbestos Supervisor on-site, for the duration
of activities, as a consultant for ACM related exposures. Respirator wear is not anticipated at
this time, though, PIKA will have everything pre-positioned for speedy implementation of a
Respirator Protection Program with required personnel protective equipment.
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2.0 HAZARD/RISK ANALYSIS
The definable features of work for which an activity hazard analysis (AHA) has been conducted
are as follows:
• Mobilization, Site Orientation, Initial Site Assessment and Demobilization
• Direct Push Technology/Soil and Groundwater Sampling
• Unexploded Ordnance (UXO) RI Support
Those AHAs offering similar exposures are combined into one AHA. All AHAs are located in
Appendix B of this SSHP. The CESHM will control the AHAs and will make modifications if new
potential hazards are identified. The AHAs will be reviewed with the site personnel daily and
prior to start of a new phase of an existing task.

2.1

Explosives and Ordnance Hazards

The potential for explosives or ordnance hazards encountered during this RI is considered low.
In order to safeguard personnel from potential MEC hazards during all the RI field activities
PIKA will implement MEC anomaly avoidance procedures in accordance with the requirements
of EP 75-1-2 Munitions and Explosives of Concern (MEC) Support During Hazardous, Toxic,
and Radioactive Waste (HTRW) and Construction Activities.

2.2

Chemical Hazards

Potential contaminants of concern on the site are listed in Table 1-1. The main routes of
exposure for field personnel include inhalation, ingestion and dermal contact. Due to the nature
of the contaminants, local features, and type of site activities planned, it is expected that there is
a low to moderate potential for exposure to site personnel.
Site personnel can reduce their exposure potential to contaminants of concern by:
•
•
•
•
•

Practicing contamination avoidance,
Following proper decontamination procedures,
Observing good personal hygiene,
Implementing engineering controls; and
Properly using specified Personal Protective Equipment (PPE).

All chemicals brought on site will be properly labeled, and a copy of each chemical’s Material
Safety Data Sheet (MSDS) will be maintained on site.

2.3

Physical Hazards

A variety of physical hazards associated with work in an outdoor environment are associated
with this RI. The following sections provide a listing of these hazards with reminders supporting
safe behavior on site.

2.3.1 Slips/Trips/Falls and Impalement
With the presence of the various piles of construction debris at both areas of concern (CC-IAAP01 and CC-IAAP-02), personnel must use caution when walking on associated terrain and
maneuvering amongst debris. Also, an element which increases the associated risks are the
steep embankments located at construction debris site CC-IAAP-01. A thorough initial hazard
assessment must take place, with personnel routes of entry designated, at each site, before
sampling operations commence. This will facilitate safe entry and emergency response
activities. Proper site housekeeping, removal of trash, and orderly stacking and removal of
materials will reduce slipping, tripping, falling and impalement hazards. Proper site
housekeeping will be the responsibility of all site personnel.
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2.3.2 Injury from Hand and Power Tools
All tools will be maintained in a safe condition and in good repair. Neither PIKA nor its
subcontractors will issue or use unsafe tools. Tools will be used for their intended use only. All
tools will be inspected, tested, and determined to be in safe operating condition prior to each
use, in accordance with the manufacturer's instructions. Any tool that fails an inspection will be
immediately removed from the site or tagged with a “Do Not Use” sign until repaired.

2.3.3 Physical Strain Manual Lifting
With the presence of construction related debris coupled with the need to obtain representative
samples personnel exposure to manual lifting of debris is moderate to high. Using proper
manual lifting techniques can reduce back injuries such as pulls and disc impairments.
The following guidelines will be followed when lifting:
•
•
•
•
•

Utilize two or more personnel when lifting objects over 50 pounds or those that are of
odd size or shape.
When moving heavy objects such as drums or containers, use a dolly or other means of
assistance.
Plan the lift. If lifting a heavy object, plan the route and where to place the object. In
addition, plan communication signals to be used (i.e., “1, 2, 3, lift,” etc.).
Wear sturdy shoes that are in good condition and supply traction when performing lifts.
Keep your back straight and head aligned during the lift and use your legs to lift the load;
do not twist or bend from the waist. Keep the load in front of you; do not lift or carry
objects from the side. Keeping the heavy part of the load close to your body will help
maintain your balance.

2.3.4 Stress Resulting from Temperature Extremes
Local weather conditions and the required use of PPE may produce an environment that
requires restricted work schedules to protect employees from heat stress. The SSHO will
observe workers for any potential symptoms of heat stress. Personnel will be trained to
recognize heat stress conditions and their work schedules adapted to help prevent heat-related
illnesses. Heat stress controls will be started in accordance with (IAW) the action levels listed
within Table 6-2: Site Monitoring Schedule and Action Levels. The overall heat stress program
will comply with requirements listed in section 7.1 (Heat Stress) and IAW PIKA’s Heat Stress
Program (SOP-506). Some preventive measures that will be implemented include:
•
•
•
•
•
•
•

Allow workers to become acclimatized to the heat,
Provide shaded or air-conditioned break areas,
Provide sun screen to prevent sun burn,
Provide drinking water and electrolyte-replenishing fluids, and
Monitor all workers wearing PPE for heat stress by measuring temperature and pulse.
Establish work/rest schedules based on results of monitoring.
Cold stress is not expected to be of concern during this project; as the project is
scheduled during spring to summer months; if cold stress becomes an issue, PIKA will
institute procedures as outlined within the cold stress procedure located in Appendix D.

2.3.5 Other Weather-Related Hazards
Other weather-related hazards include strong wind conditions, electrical storms, treacherous
weather-related working conditions, or limited visibility. These hazards correlate with the season
in which site activities occur. Outside work will be suspended during the presence of electrical
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storms within 10 miles of the project site. In the event of other adverse weather conditions, the
SSHO will determine if work can continue.

2.3.6 Vehicle Safety
Personnel must use caution when traveling to and from the site in personal or company
vehicles. Vehicle operators must observe the safe driving speeds per speed limit postings and
regulatory requirements. Inspections, tests, maintenance, and repairs shall be conducted by a
qualified person in accordance with the manufacturer’s recommendation. Prior to each use, but
not more often than daily, motor vehicles shall be checked by the operator to assure that parts,
equipment, and accessories are in safe operating condition and are free of apparent damage
that could cause failure during use. Vehicles not meeting safe operating conditions shall be
immediately removed from service, and use shall be prohibited until safe conditions have been
corrected and re-inspected. Additionally, the following PIKA basic rules for operating motor
vehicles shall be followed:
•
•
•
•
•
•
•
•
•
•

•
•
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All staff members operating a motor vehicle must possess a current, valid driver’s
license.
Staff members who use their personal vehicles for company business will carry the state
specific minimum liability and bodily injury insurance and notify their insurance carrier
that their vehicle will be used for business, at least part-time.
The operator of any motor vehicle is responsible for complying with all local traffic
regulations, as well as client or property owner requirements concerning motor vehicle
operation.
All employees must notify their direct supervisor within one (1) working day regarding
license suspension or revocation.
Employees shall not operate a motor vehicle under the influence of alcohol or drugs
including prescription and over the counter medicines. Reduction in sensory and motor
skills begins well below the typical legal limit of 0.10 percent blood alcohol.
The operator and all passengers shall use seat belts at all times when a motor vehicle is
in motion.
Employees shall not allow a company vehicle (owned, leased or rented) or personal
vehicle to be operated on company business by an unauthorized driver (except in the
case of an emergency).
PIKA employees shall drive defensively and courteously at all times.
Employees will physically inspect company vehicles and test the safety systems (lights,
flashers, wipers, etc.) prior to each use.
Staff members will not leave keys in an unattended vehicle unless specifically requested,
for example, by a client while on their property. Operators will not leave the motor
running in an unattended vehicle. (Exceptions are allowed for “warming up” when vehicle
is in an area visible to the operator).
Using a cellular phone while driving is prohibited due to the higher rate of traffic
accidents that occur during this activity. Drivers are required to safely pull over to the
side of the road and stop prior to using a cellular phone.
Traffic accidents, vehicle damage or malfunction must be reported to the responsible
Vehicle Coordinator within 24 hours of occurrence. Vehicles with damage or a
malfunction that could compromise safe operation will be removed from service
immediately and will not be returned to service until repairs are completed.
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2.4

Biological Hazards

Biological agents that may cause health hazards are diverse; consequently, their health effects
are also diverse. Biological hazards include blood borne pathogens, microorganisms, insectborne illnesses, and poisonous plants, insects, snakes, and spiders. The effects range from mild
skin irritation to debilitating or life-threatening illness. Unfortunately, many biological agents are
too small to be observed or arise from seemingly harmless sources. Personnel will wear
protective clothing to prevent/ minimize exposure to biological hazards such as poison ivy.
Personnel will exercise caution when moving obstacles, items, etc., that could be homes to
snakes, spiders, or other animals or insects.
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3.0

STAFF ORGANIZATION, QUALIFICATIONS, AND
RESPONSIBILITIES

3.1

PIKA President

The PIKA president is Mr. Terry Kasnavia, who is ultimately responsible for the safety and
health of all PIKA personnel and ensuring the integration of safety and health practices into
PIKA's business practices. It is PIKA's fundamental belief that the safety and health of each
worker is paramount to all other aspects of conducting work, and the responsibility for safety
and health starts with the PIKA President and flows through PIKA PMs to the site personnel.
This owner and management “buy-in” to safety and health sets the standard for all PIKA
employees.

3.2

Project Manager (PM)

The PM for this project will be Kathleen Anthony, PMP who is responsible for the successful
performance of the project. To achieve success, this project must be completed in a safe and
healthful manner. Therefore, as related to safety and health, the PM will:
• Manage and provide the funding, manpower, and equipment resources needed to safely
conduct site operations.
• Review this SSHP and have a thorough understanding of its requirements.
• Furnish copies of the Work Plan (WP) and SSHP to site personnel for their review.
• Coordinate with the CESHM to ensure that all anticipated project-specific safety and
health issues have been addressed in this SSHP.
• Coordinate the assignment of subcontractors and ensure that subcontractor personnel
and equipment meet the requirements of the SSHP.
• Provide consultation and support to the PIKA SSHO regarding safety and health issues.
• Coordinate with the CESHM to ensure site compliance with the SSHP and the
corresponding PIKA procedures.

3.3

Corporate Environmental Safety and Health Manager

The CESHM for this project is Michael Crowl, a Certified Safety Professional (CSP),
Occupational Health and Safety Technologist (OHST), and Construction Health and Safety
Technologist (CHST). Mr. Crowl has a Master of Science (M.S.) Degree in Occupational Health
and Safety, with over 10 years of Environmental Safety and Health experience and 13 years of
UXO field experience. Mr. Crowl has completed the Occupational Safety and Health
Administration (OSHA) Hazardous Waste Operations and Emergency Response (HAZWOPER)
site worker and supervisor training requirements IAW 29 Code of Federal Regulations (CFR)
1910.120. He will provide occupational safety and health technical support to the SSHO and
other project personnel. As the CESHM, he will:
• Report directly to the PIKA President regarding safety and health issues.
• Develop, approve, and seal this SSHP.
• Coordinate with the PIKA SSHO for field implementation of this SSHP.
• Communicate and consult with the PM and SSHO.
• Evaluate and authorize any changes to this SSHP.
• Conduct, or assist in the presentation of, site, task and hazard-specific training.
• Conduct periodic site safety and health audits.
• Ensure site and personnel compliance with the PIKA procedures.
• Provide signature approval for the SSHP.
May 2013

Final Site Safety and Health Plan

Page: 7
Revision: 0

Remediation Investigation
Iowa Army Ammunition Plant, Middletown, Iowa.

3.4

Site Manager/Site Safety and Health Officer

During the RI field operations the SSHO responsibilities will include:
• Manage the on-site project resources needed to safely perform site operations.
• Understand the WP and SSHP, and any other relevant documents.
• Assure that project personnel and subcontractors review the WP.
• Enforce compliance with the WP and SSHP.
• Act as the lead technical consultant for all on-site related safety matters.
• Assist in the conduct of site training and briefings as they relate to the WP and other
safety issues.
• Conduct the Preparatory, Initial and Follow-up inspections.
• Ensure the delivery of a quality product.

3.5

General Site Personnel

Even though specific PIKA personnel have been given distinct responsibilities for site safety,
ensuring the safe and healthful conduct of site operations is the responsibility of all personnel
assigned to the site. Therefore, all project personnel involved in site activities will:
• Actively engage in an ongoing operational risk assessment to assess the effectiveness
of current hazard controls and the presence of additional hazards, resulting from
changing/altered conditions.
• Comply with the safety and health provisions of this SSHP and all other required safety
and health guidelines.
• Take all necessary precautions to protect themselves and fellow site personnel.
• Remain alert to the presence of potentially harmful conditions/situations and immediately
inform the SSHO of the hazard.
• Perform only those tasks that they can do safely and for which they have received
appropriate training.
• Notify the SSHO of any special medical conditions (i.e., allergies, contact lenses,
diabetes) or medications, which could affect their ability to safely perform site operations.
• Prevent the spillage and splashing of environmentally hazardous materials.
• Practice good housekeeping by keeping the work area neat, clean, and orderly.
• Immediately report all injuries, no matter how minor, to the SSHO.
• Maintain equipment in working order and report defects to the SSHO.
• Properly inspect and use the PPE required by the SSHP or the SSHO.
• Report to the SSHO any injuries requiring first aid procedures or higher for treatment,
and any exposures to chemical, physical or biological hazards.
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4.0

TRAINING AND MEDICAL SURVEILLANCE

4.1

Training

All personnel assigned to, or regularly entering the project site, shall receive the training
required in this section prior to participation in assigned site activities that pose a potential for
exposure to safety or health hazards. Site personnel shall also receive the training outlined in
this section as applicable to their assigned duties. Documentation of relevant training will be
maintained at the PIKA corporate office and the PIKA field office.

4.1.1 40-Hour General Site Worker Training
All PIKA and subcontractor personnel with the potential for exposure to hazardous substances
or other safety and health hazards during the course of this project must obtain 40-hours of offsite HAZWOPER training. This training must be completed, and documentation presented,
before personnel are to participate in site activities involving exposure to site hazards.

4.1.2 8-Hour Annual Refresher Training
All PIKA and subcontractor personnel, to include management/supervisory personnel shall
receive a minimum of eight-hours of refresher training annually. This training will cover relevant
topics from the 40-hour HAZWOPER and the eight-hour management/supervisor courses, as
well as critiques of any incidents that have occurred in the past year and any other related
topics.

4.1.3 Supervisor and Management Training
Managers and other personnel who are directly responsible for the performance of hazardous
waste operations, or who directly supervise on-site personnel, shall have eight additional hours
of specialized supervisory training as specified in 29 CFR 1910.120(e).

4.1.4 Site-Specific and Hazard Information Training
Site-specific information training shall be used to provide site personnel with important
information related to site operations. This training shall apply to the three-day on-site training
requirements outlined in Section 4.1.2, and cover site-specific training topics listed below.
• Site history and background.
• Site organization and chain of command.
• Proper use, maintenance and cleaning of required PPE.
• Emergency response procedures, assignments, and contacts.
• Facility-specific requirements.
Additionally, all site related personnel will sign a Safety Indoctrination Form acknowledging that
they have received safety indoctrination training and a SSHP Review Form acknowledging that
they have read and understood the SSHP.

4.1.4.1 Hazard-Specific Training
Hazard-specific training shall be conducted according to the requirements specified in 29 CFR
1910.120 (i). This training shall be presented to all personnel involved in site operations and
shall be used to inform personnel as to the degree, nature, and level of exposure likely to occur
as a result of participation in site activities. This training, as a minimum, will cover the following
topics.
• A complete description of physical and toxicological properties of any hazardous
materials expected to be found on-site (including the nature, level and degree of
exposure).
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•
•

•

A complete description of the physical hazards associated with site operations, including
those hazards listed for the site tasks as associated with this SSHP (including the
nature, level and degree of exposure).
A description of the biological hazards which may be encountered on site, to include
identification and protective methods, and what to do if exposure occurs (including the
nature, level and degree of exposure).
Safe Work Practices (SWP) or other hazard control techniques that will be used to
minimize exposure.

4.1.5 UXO Awareness Training
In order to safeguard personnel from potential MEC hazards during the RI field activities, PIKA
will implement MEC anomaly avoidance procedures in accordance with the requirements of EP
75-1-2 Munitions and Explosives of Concern (MEC) Support During Hazardous, Toxic, and
Radioactive Waste (HTRW) and Construction Activities. A qualified UXO technician will conduct
UXO awareness training for site personnel, heightening site employee’s awareness to possible
UXO and constituents’ thereof.

4.1.6 Asbestos Awareness Training
All site employees will receive Asbestos training corresponding to their exposure and related
activities, from an Iowa State certified Asbestos Supervisor, complying with OSHA 1926.1101
requirements.

4.1.7 First Aid and Cardiopulmonary Resuscitation Training
At least two full-time PIKA site employees shall be trained and certified in first aid and
cardiopulmonary resuscitation (CPR). For this project, the SSHO will be trained and certified in
CPR. The training shall be equivalent to that provided by the American Red Cross. Once
trained, these employees will be tasked with the responsibility of initial first aid response to
injured employees whenever other medical support personnel are not immediately available on
site.

4.1.8 Bloodborne Pathogen Training
The PIKA first aid-trained personnel will primarily be responsible for rendering aid in the event of
an injury or accident. The first aid/CPR trained personnel who have a potential for occupational
exposure to blood or other potentially infectious body fluids shall receive training as outlined in
the 29 CFR 1910.1030(g)(2) and the PIKA Blood borne Pathogens (BBP) Exposure Control
Plan (located in Appendix D). Whenever feasible, all on-site PIKA personnel will receive the
same level of BBP training as specified above.

4.1.9 PPE Training
A detailed discussion related to the training required prior to personnel using PPE is presented
in Section 5.0 of this SSHP. It is essential that all site personnel fully understand the need for
the PPE, as well as the limitations and proper care of the PPE.

4.1.10 Subcontractor Requirements
Subcontractors shall certify that their employees have successfully complied with the
HAZWOPER standards medical surveillance program and related training, as applicable to their
exposure and related hazards. The physical examinations shall meet the requirements of 29
CFR 1926.65 and 29 CFR 1910.120.

May 2013

Final Site Safety and Health Plan

Page: 10
Revision: 0

Remediation Investigation
Iowa Army Ammunition Plant, Middletown, Iowa.

4.1.11 Hazard Communication Training
In order to adequately protect our personnel and to comply with the requirements of the OSHA
Hazard Communication (HAZCOM) Standard, 29 CFR 1910.1200, HAZCOM training shall be
provided for all site personnel who will use products containing hazardous substances. This
training shall be provided upon initial assignment to the site and prior to use of the product.
Supplemental HAZCOM training shall be scheduled and presented whenever a new hazardous
substance is introduced into the work area or employee changes job locations where new
products are encountered. The SSHO will use PIKA’s Hazardous Communication Program in
conjunction with this SSHP and 29 CFR 1910.1200 to ensure an effective and compliant training
outline.

4.1.12 Fire Extinguisher Training
All PIKA site personnel will be trained in the general principles of fire extinguisher selection and
use, and the hazards associated with incipient-stage fire-fighting (i.e., fighting a fire that has just
begun). This training will be provided initially and annually thereafter. Employees will have
demonstrated practical application of using an extinguisher as part of the training criteria.

4.1.13 Visitor Training
Site visitors are defined as persons who: (1) are not employed at the project site; (2) do not
routinely enter restricted work areas; and (3) spend short periods at the site (i.e., 1 to 2 days per
visit). Site visitors may include client personnel, PIKA personnel, commercial vendors, auditors
or inspectors from Federal, state, or local regulatory agencies, or political representatives. It is
the responsibility of all site personnel to maintain, whenever possible, a watch for visitors
approaching the site and to immediately notify the SSHO of the presence of the visitor.
Regardless of the purpose of the site visit or the control zones to be entered, the following
requirements shall apply to all site visitors prior to their entry into the site.
• The PIKA SSHO shall be notified of the nature/duration of the visit.
• Visitors shall sign the Visitor Log and shall record their names, date of visit, and the
name of the company or agency represented.
• Site visitors shall be escorted by a PIKA representative while in the area.
• Visitors shall comply with the safety/health requirements described below.
Visitors shall receive general hazard information training, which incorporates the following
topics.
•
•
•
•
•

4.1.14

Location and description of potential hazards and risks.
A short briefing about the chemical hazards found on-site.
Associated hazard control techniques and PPE relevant to their exposure.
Areas of the site that are closed to visitors.
The site evacuation plan and emergency procedures.

Daily Safety Meetings

4.1.141 Daily Task and Safety Briefing
Prior to commencing operations each day, all PIKA, contractor, and subcontractor personnel
who will conduct operations within the Work Zone (WZ) will be given a Daily Task and Safety
briefing by the SSHO. This briefing shall identify the anticipated site activities and the potential
hazards that could be encountered and review the following:
• Weather conditions and weather-related hazards;
• Use of safety equipment;
• Emergency notification and evacuation and medical procedures;
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•
•
•

Accident prevention;
Relevant WP/SSHP topics
Lessons learned and near misses.

Documentation related to the Daily Task and Safety Briefing topics and attendance shall be
maintained on-site; the Daily Task and Safety Briefing form can be found in Appendix E.

4.1.14.2 Daily Safety Observer Report
On a weekly basis, one PIKA employee will be assigned as the Safety Observer. This person
will observe the activities for that week and note potential issues of particular concern. Prior to
the Daily Safety Briefing at the beginning of the following work week, this individual will present
their report. They will use the PIKA Daily Safety Observers Report as a “guide” to present the
issues relevant to the prior week’s activities.

4.1.14.3 Weekly Safety Briefing
Once per week, (usually Monday) a weekly safety briefing will be presented in conjunction with
the daily safety briefing. This briefing will consist of information about site hazards or general
safety/health issues relevant to the site personnel, and will be presented by the SSHO or a
speaker selected by the SSHO. All site personnel will attend the training, and the SSHO shall
document this training on the PIKA Documentation of Training Form.

4.1.15 Documentation of OSHA Training
All on-site and management/supervisory personnel shall present documentation or certification
of training completion prior to participating in site activities. Without appropriate documentation,
personnel shall be prohibited from entering hazardous areas or engaging in hazardous
activities.

4.2

Medical Surveillance

4.2.1 Purpose and Scope
As part of its Corporate Environmental Safety and Health Program (CESHP) and as outlined
within this section, PIKA has established a comprehensive Medical Surveillance Program (MSP)
designed to assist in the prevention, diagnosis, and treatment of occupational illnesses and
injuries sustained during operations on hazardous waste sites. The medical surveillance
requirements of this section shall apply to all site personnel with exposure potential to significant
safety and health hazards.

4.2.2 General Requirements
Medical examinations of personnel as required by the MSP shall be conducted by, or under the
supervision of, a licensed physician, who is board-certified in occupational medicine or has had
extensive experience in the recognition, evaluation, and treatment of occupational diseases.

4.2.3 Physicians Statement
Upon completion of a health assessment, the physician shall provide the results of the
examination to the employee, and a written physician's statement shall be provided to PIKA.
The physician's statement shall, as a minimum, include the following: 1) the employee's name
and social security number; 2) a statement that the employee is qualified to participate HTRWrelated site activities; 3) the physician's recommended limitations upon the employee's assigned
work, if any; and 4) any supplemental or follow-up examinations or tests which the physician
believes are required to complete the assessment

May 2013

Final Site Safety and Health Plan

Page: 12
Revision: 0

Remediation Investigation
Iowa Army Ammunition Plant, Middletown, Iowa.

4.2.4

Medical Surveillance Examinations

4.2.4.1 Pre-Assignment Health Assessment
The pre-assignment health assessment shall be conducted prior to personnel participation in
site activities involving potential exposure to chemical or physical hazards. The pre-assignment
health assessment shall be completed IAW 29 CFR 1910.120 and have been conducted within
the past 12 months.

4.2.4.2 Supplemental Examination
Any site worker who has been injured, received health impairment, developed signs or
symptoms from possible overexposure, or received overexposure without the use of respiratory
protection, shall undergo a supplemental examination. The physician will determine the
contents of this examination and shall certify the employee’s fitness to return to work prior to
reassignment. The physician shall specify in writing any work restrictions required.

4.2.4.3 Follow-up Health Assessments
The physician will notify PIKA, and the employee, if a work-related condition is detected during
an examination that requires additional testing or assessment. Upon conclusion of the follow-up
health assessment, a statement regarding the employee’s fitness for work will be provided.

4.2.5 Subcontractor Requirements
Subcontractors shall certify that their employees have successfully completed a physical
examination by a qualified physician on a Training Acknowledgment Form, when applicable.
The physical examinations shall be conducted IAW 29 CFR 1910.120 and meet all of the
outlined requirements. The subcontractor requirements for physical examinations are the same
as for PIKA.
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5.0

PERSONAL PROTECTIVE EQUIPMENT

5.1

Hazard-Specific and Task-Specific PPE Selection

Table 5-1 presents a listing of the primary tasks and corresponding initial level of PPE recommended for
personnel involved with the RI. Revisions to this table will only be made upon approval of the PIKA
CESHM.

Table 5-1: Task-Specific PPE Assignments
Task To Be Performed

Level Of PPE

Site reconnaissance;
Collection of soil, sediment, surface water, and
groundwater samples
Radiological screening of samples using hand-held
instruments
Disposal of investigation derived waste (IDW)

D/Mod-D*
D/Mod-D*
D/Mod-D*
D/Mod-D*

*Upgrade to Mod-D is based on ongoing operational exposure
assessment conducted by SSHO and project team.

5.2

PPE Associated with Various Levels of Protection

5.2.1 Protection Level D
Modified-Level D PPE will be used consisting of the following:
• Work clothes or coveralls (cotton);
• Leather work gloves (to be used whenever hands require protection from cuts and
abrasions);
• Safety-toed work boots; and
•

Safety glasses (to be used whenever an eye impact hazard exists).

5.2.2 Protection Level Modified-D
Modified-D will be worn for those tasks offering soils exposure to an employee’s clothing during
subsurface sampling activities. Additionally, the SSHO and site team shall assess poisonous
plant concerns and wear Kleen Guard over-garments accordingly.
In addition to Level D, Modified-D will consist of the following:
• Kleen Guard over-garment (as needed to keep subsurface soils off of the person and as
needed for protection from poisonous plants.
• Nitrile gloves during sampling activities (Protects hands from soils contact)
• Over-booties (as needed to keep subsurface soils off of employee work boots).

5.3

PPE Training

As specified by 29 CFR 1910.132, all site personnel who are required to use PPE shall be given
training in the use, care, and limitations of the PPE they are to use.
Prior to PPE use, the affected personnel shall demonstrate an understanding of the training and
their ability to properly use the assigned PPE. Upon completion of this training, affected
personnel will be retrained if the level or type of PPE being used changes. PPE training shall
address the following topics:
• PPE selection decisions and when and what PPE is needed;
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•
•

How to properly don, doff, adjust, and wear PPE;
The limitations of specific pieces/types of PPE; and

•

The proper care, maintenance, limitations, and disposal of PPE.

5.4

Respiratory Protection Plan

The use of respirators is not anticipated during this RI; if for any reason, respirator wear is
required, the CESHM will be immediately notified, this plan will be updated accordingly and
PIKA will implement SOP-513 (Respirator Protection Procedures). PIKA will mobilize with a
minimum of two personnel having current respirator fit tests for half mask respirators.
Currently, only non-friable ACM has been identified on-site, if any friable ACM is identified,
which is unavoidable during the RI activities, respirator wear will be implemented for exposed
personnel. PIKA will have an Iowa State certified Asbestos Supervisor on-site, for the duration
of activities, as a consultant for ACM related exposures.

5.5

Personal Hygiene and Decontamination

To control and minimize contamination, personnel shall refer to PIKA’s Contamination Control
Procedure, in Appendix D. In addition, personal hygiene and sanitation facilities will be
established on site IAW 29 CFR 1910.120(n) and as outlined in PIKA’s Sanitation and
Housekeeping procedure, also found in Appendix D.

5.6

Water Supply

An adequate supply of potable (drinkable) water shall be provided on site in the form of
commercial bottle water. When non-potable water is used for sampling activities, SSHO will
confirm that those containers bear labels for clear identification and are stored separately from
the potable water.

5.7

Toilet Facilities

Portable toilets will be provided on site per the minimum requirements listed in the OSHA
Standard 29 CFR 1910.120(n). These will be naturally lighted, ventilated, be lockable from the
inside, and serviced weekly. Antibacterial hand cleaning solution will be available outside all
portable toilets.

5.8

Washing Facilities

Due to the remoteness of the site and short duration of the remedial investigation, disinfectant
baby wipes will be provided for on-site hand and face washing.

5.9

Personnel Decontamination Station (PDS)

5.9.1 General Requirements
A scaled down PDS will be established to process personnel out of the Work Zone It will consist
of a lined container (or the like) for the removal and containment of PPE (Kleen Guard overgarment, and/or nitrile gloves).

5.9.2 Level D Decontamination
No hazardous chemical decontamination procedures will be required for the Level D PPE.
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5.9.3 Modified Level D Decontamination
To minimize the potential for site personnel carrying contamination into clean areas, a PDS will
be established just outside the WZ to facilitate decontamination and removal of protective
clothing when personnel are using Modified Level-D PPE.

5.10

Site Housekeeping

All work areas will be maintained in a clean/neat fashion, free of loose debris and scrap. Any
materials/equipment not being used will be removed, stored or disposed of accordingly. All
work areas shall be supplied with a trash receptacle that includes a lid. The contents of all trash
receptacles will either be removed from the site daily or adequately sealed so as to maintain a
safe and healthful work environment.
Equipment used in the field, to include PPE, shall be cleaned and inspected at the end of each
workday to ensure that the equipment is maintained in safe operating condition. Any equipment
found to be defective would be brought to the attention of the SSHO. Hand-held tools and
equipment will be kept free of accumulations of soil and other debris and cleaned at least daily.
Personal hygiene and sanitation facilities will be established on site IAW 29 CFR 1910.120(n)
and applicable requirements outlined in PIKA’s Sanitation and Housekeeping procedure, also
found in Appendix D.
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6.0

EXPOSURE MONITORING/AIR SAMPLING PROGRAM

6.1

General

On-site monitoring will be conducted during specified site activities to evaluate potential hazards
that may be encountered. The on-site monitoring will assist in determining the effectiveness of
control measures, the need for upgrading or downgrading PPE requirements, and the
effectiveness of Safe Work Practices.

6.2

Known Contaminants of Concern

Within PIKA’s current scope of work, the known potential contaminants of concern are:
• Asbestos: corrugated transite roofing/tile (non-friable).
Though no historical data is available identifying the presence of the contaminants listed below
within sites CC-IAAP-01 and CC-IAAP-02, the following contaminants are being tested for as
part of an in depth comprehensive total characterization package for the construction debris
sites:
• Explosives
• Metals
• Volatile organic compounds(VOC) and semi volatile organic compounds (SVOC)
• Polychlorinated biphenyls
• Polyaromatic hydrocarbons
• Pesticides
• Herbicides
• Hexavalent chromium
• Mercury

6.3

Routes of Exposure

The routes of exposure for field personnel include inhalation, ingestion, and contact. Due to the
nature of the contaminants, planned mitigation techniques, and type of site activities, there is a
very low potential for exposure to site personnel at or above the corresponding Permissible
Exposure Level (PEL).
In an effort to adequately protect our employees, PIKA has planned the following hazard
controls:
•
•
•
•
•
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Table 6-1: Occupational Exposure and Toxicological Properties for Known
Contaminants with Occupational Health Concerns

Contaminant
of Concern

Asbestos (nonfriable)

INH = Inhalation

6.4

OSHA
PEL

0.1 f/cc

ACGIH
TLV

0.1 f/cc

ING = Ingestion

ACGIH/
OSHA
STEL

IDLH

1.0 F/cc
30 Minute
N/A
Excursion
.

IP eV

N/A

Vapor
Pressur
e
Route of
(mm/hg) Exposure

N/A

INH

Symptoms of Exposure
Asbestosis (chronic
exposure); dyspnea
(breathing difficulty),
interstitial fibrosis, restricted
pulmonary function, finger
clubbing, irritated eyes;
(potential occupational
carcinogen).

EYE = Eye contact CON = Skin or mucous membrane

Personal Monitoring Requirements

6.4.1 Real-Time Direct-Reading Monitoring
The guidelines presented in Table 6-2 represent the initial real-time, direct-reading monitoring
requirements to be employed during project tasks. Monitoring frequency may be escalated or
reduced by the PIKA CESHM, based upon the results of previous monitoring or the detection of
factors that indicate a potential for exposure. The monitoring equipment to be used during this
project will include:
• Digital ambient air thermometer - Used to assess heat and cold stress affects IAW
Section 8.0 of this SSHP.
• 4-gas air monitor (H2S, O2, CO, LEL) – Used to assess site-specific atmosphere for any
off-gassing related characteristics.
• Photo-Ionization Detector (PID) – Used to assess atmospheric levels of VOCs and
SVOCs.
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Table 6-2: Site Monitoring Schedule and Action Levels
Hazard

Equipment

Monitoring Frequency/Location
Daily when ambient temperatures are expected to exceed action
levels.
Action Level

Heat
Stress

Hazard

78.0°F for acclimatized workers
Digital
72.0°F for un-acclimatized
Thermometer workers
70.0°F for workers using
impermeable or semiimpermeable clothing
Equipment

Action to be Taken
Institute physiological monitoring
and appropriate controls as
outlined SOP-506

Monitoring Frequency/Location
Initial site assessment and during intrusive sampling operations.

Action Level
H2S/LEL/
4-Gas Monitor H2S > 5ppm CO >12.0ppm
CO/O2
LEL >10%
O2<19.5% or
>23.5%
Hazard

Equipment

Action to be Taken
Consult with CESHM for joint
hazard assessment and modified
approach.

Monitoring Frequency/Location
Initial site assessment and during intrusive sampling operations.

VOC’s

PID

Action Level
>1 ppm
<1 ppm *

Action to be Taken
Consult with CESHM for joint
hazard assessment and modified
approach.

*Sustained levels above background for 5 minutes in the breathing zone. Background levels will
be taken at the start of each shift.
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7.0

SAFETY AND HEALTH PRECAUTIONS

7.1

Heat Stress

PIKA’s procedures for the evaluation and control of heat stress will be in compliance with “PIKA
Heat Stress Prevention” procedure (SOP-506) located in Appendix D. If weather conditions
exceed the temperatures outlined in Table 6-2 of this SSHP, the SSHO will implement
physiological monitoring procedures as outlined below.
During RI activities, hot environmental conditions can create serious safety and health threats to
site workers. Heat stress is one of the most common (and potentially serious) illnesses that can
affect site personnel during spring, summer and fall weather conditions. Factors that may
predispose a worker or increase susceptibility to heat stress include:
• Environmental factors such as air temperature,
• Humidity and radiant heat;
• Use of PPE that interferes with the evaporation of perspiration;
• Lack of physical fitness and lack of acclimatization to hot environments;
• Degree of hydration before and during work in hot environments;
• Level of obesity;
• Current health status (i.e., having an infection, chronic disease, diarrhea, etc.); alcohol or
drug use; and
• The worker's age and sex.
Employees must immediately report to the Site Supervisor or to the Site Safety Officer any
symptoms or signs of heat illness experienced by themselves or observed in co-workers.
Regardless of the worker’s protests, no employees with any symptoms of possible serious heat
illness should be sent home or left unattended without medical assessment and authorization.

7.1.1 Heat Related Ailments
This section presents information related to the most common heat stress ailments that could
adversely affect site personnel. Additional information related to prevention and treatment of
heat stress is contained in the PIKA Heat Stress Prevention procedure (SOP-506) presented in
Appendix D.
Heat Rash
Heat rash is caused by continuous exposure to heat and humid air and is aggravated by wet
chafing clothes.
Signs and Symptoms: The condition is characterized by a localized red skin rash and reduced
sweating. Aside from being a nuisance, the ability to tolerate heat is reduced.
First Aid: Remove clothing from affected area. Wash skin with mild soap and water, rinse clean,
and allow it to dry thoroughly.
Heat Syncope (Fainting)
Heat syncope is a loss of consciousness because of low blood pressure. Heat causes the
blood vessels to expand (dilate), so body fluid moves into the legs by gravity, which causes low
blood pressure and may result in fainting. Heat syncope can be caused by blood pooling in the
legs after standing still for a long time in a hot environment. It can also be caused after vigorous
physical activity for two or more hours. The risk of heat syncope is higher among those who are
not acclimated and to those who are dehydrated.
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Signs and Symptoms: Feeling faint or lightheaded; pale, cool, and moist skin; lightheadedness
when changing position, such as moving from a lying position to a standing position.
First Aid: Remove worker to a cool, shaded place. Give sips of cool water. Loosen tight
clothing. Remove perspiration-soaked clothing. Place the worker in a seated or supine position
with legs raised. Apply cool, wet towels to the skin. Fan the person. Watch for signs of heat
stroke.
Heat Cramps
Heat cramps are caused by a rate of perspiration that is not balanced by adequate fluid and
electrolyte intake. Heat cramps can be caused by both too much and too little salt, but the
primary cause is lack of water replenishment. The occurrence of heat related cramps is an
indication that heat exhaustion or heat stroke may occur soon.
Signs and Symptoms: Muscle spasms and pain in the extremities and abdomen.
First Aid: Remove worker to a cool place and give sips of cool water. Watch for signs of heat
exhaustion or stroke. Stretching, icing, and massaging the painful muscles may be helpful.
Heat Exhaustion
Heat exhaustion is an early indicator that the body’s cooling system is becoming overwhelmed.
This condition leads to inadequate blood supply to working muscles and cardiac insufficiency.
Signs and Symptoms: Cool, moist, pale, ashen or flushed skin, headache, nausea, dizziness,
weakness, exhaustion, heavy sweating.
First Aid: Heat exhaustion must be vigorously treated by having the victim lie down in a cool
place, taking off as many clothes as possible, cooling the victim with a cool water spray, and
encouraging the victim to drink cool fluids, preferably containing carbohydrates and electrolytes.
Heat Stroke
Heat stroke is an acute and dangerous condition caused by the failure of the body’s heat
regulating mechanisms. Heat stroke is a life-threatening condition.
Signs and Symptoms: Red, hot, dry skin, changes in the level of consciousness, vomiting. This
is a medical emergency! Call 911 immediately.
First Aid: Move worker to a cool, shaded place. Loosen tight clothing. Remove perspiration
soaked clothing. Place the worker in a seated or supine position with legs raised. Apply cool,
wet towels to the skin. Fan the person. If the person is conscious, give small amounts of cool
water to drink (do not force person to drink). If the person refuses water, vomits, or starts to lose
consciousness, place the person on his or her side and continue to cool the person by applying
ice or cold packs on their wrists, ankles, groin, neck, and in the armpits. Continue to check
breathing and signs of life (coughing, slight body movement, or a pulse.)

7.1.2 Heat Stress Training
Training is the key to good work practices. National Institute of Occupational Safety and Health
(NIOSH) (1986) states that a good heat stress training program should include the components
listed below. Therefore, PIKA will provide personnel who work in hot environments with the
training prescribed in this paragraph.
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1. Knowledge of the hazards of heat stress.
2. Recognition of predisposing factors, danger signs, and symptoms.
3. Awareness of first-aid procedures for, and the potential health effects of, heat
stroke.
4. Employee responsibilities in avoiding heat stress.
5. Dangers of using drugs, including therapeutic ones, and alcohol in hot work environments.
6. Use of protective clothing and equipment.
7. Purpose and coverage of environmental and medical surveillance programs.

7.1.2.1 Supervisor Training Requirements
Site Supervisors shall receive specific training in protocols to prevent heat related illness, and
recognizing signs and symptoms of different stages of heat related illness. Training shall also
include company guidelines for initial treatment of suspected heat related illness which will
include emergency response procedures as set forth within the APP/SSHP. The site-specific
health and safety plan and/or job safety analysis must specify the site-specific procedures for
providing emergency medical services, contacting emergency medical services, and directing
emergency responders to the work site.

7.2

Cold Stress

Exposure to Cold Stress is not anticipated during this Scope of Work. If changing conditions
occur, there-by introducing this hazard, PIKA will implement the Cold Stress Prevention
Procedure (SOP- 507) found in Appendix D.

7.3

Safety and Health Procedures

This section outlines the engineering controls, SWPs, and Standing Site Orders which will be
followed by all site personnel to eliminate, or reduce, the risk of exposure to recognized site
hazards. These control measures are presented as a working guide for site personnel and are
not intended to cover all PIKA or OSHA compliance issues. For reference, a copy of the PIKA
hazard-specific procedures will be on-site (located in Appendix D). The PIKA procedures
located in Appendix D are generic in nature and are only intended to compliment this SSHP, the
procedures will be applied as applicable to this project’s specific hazards and related exposures.
Prior to, and during site operations, the SSHO and PM will carefully read the PIKA procedures
determining which provisions are applicable to this project’s exposures to recognized hazards.
An ongoing operational risk assessment will be conducted, by all employees, to assess the
effectiveness of current hazard controls and the presence of additional hazards, as related to
changing/altered conditions.
As a rule, all site personnel will comply with the following guidelines:
• The applicable regulatory requirements of 29 CFR 1910 and 29 CFR 1926 shall be
followed during all site activities.
• All site personnel shall immediately report to the SSHO any conditions that do not
comply with, or are not addressed by this SSHP.
• Site personnel shall immediately report to the SSHO any deviations from the plans or
equipment that has been approved to ensure an evaluation of the hazards is conducted.
• Site personnel will wear the PPE as specified in Section 5.0 and the AHA forms
presented in Appendix B of this SSHP.
• Any bites or stings received from wildlife will be reported to the SSHO, who will then
determine the appropriate course of action to be taken to treat the bite.
• Site personnel shall inform the SSHO of any known medical conditions that may cause,
or result in, an adverse health condition. This includes hypersensitive allergic reactions
to stinging and biting insects or contact with poisonous plants; diabetes; high blood
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pressure; skin or eye sensitivity to sunlight and ultraviolet (UV) radiation; chronic illness;
and acute illnesses, such as a cold, the flu, or stomach/intestinal disorders. Persons with
known hypersensitive allergic reactions to stinging/biting insects or toxic plants shall
carry appropriate emergency medical antidotes on their person at all times when on site.
•

Site personnel shall not participate in horseplay or other prohibited acts that could cause
harm or injury to site personnel, property, or the environment.

7.3.1 Engineering Controls
When assessing hazards within the work-place, the order of precedence for the institution of
controls will be:
• Engineering controls
• Administrative controls
• PPE

7.3.2 Buddy System Procedures
An important element in controlling personnel exposure to site hazards is the implementation of
buddy system procedures. These procedures ensure that no site personnel are allowed to work
without another qualified worker present to provide assistance. At all times buddies should:
• Observe their buddy for signs of exposure to site hazards or stresses;
• Observe the site area in which they are working for hazards;
• Remain within verbal or visual contact with their buddy at all times; and
•

Notify the team leader and/or field office if emergency assistance is needed.

7.3.3 Eating, Drinking and Smoking Restrictions
Eating and smoking during on-site operations will be conducted only in designated areas, at
designated break times, and only after personnel have washed their face and hands using
available towelettes or other sanitary means. At no time will personnel smoke while conducting
any operations within the WZ.

7.3.4 Standing Site Rules
To maintain safety and health awareness, a list of standing site rules has been developed which
outlines the practices that must be followed at all times. These standing orders will be enforced
by the SSHO; personnel violating these orders may be subject to disciplinary action. The
general standing orders for the overall site and within the WZ are listed in Tables 7-1 and 7-2.
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Table 7-1: General Site Rules and Prohibitions
1. Running and horseplay are prohibited in all areas of the site.
2. Ignition of flammable materials in any work area is prohibited, unless approved by the
SSHO.
3. Buddy system procedures will be enforced during all site operations.
4. The number of personnel in any work area will be the minimum number necessary to
perform work tasks in a safe and efficient manner.
5. Site personnel will check in with the SSHO prior to leaving the site and again upon
returning to the site.
6. Site visitors are to be escorted by PIKA personnel at all times.
7. Site personnel will perform only those tasks they are qualified to perform.
8. Site personnel will remain aware of site conditions at all times and will alert the SSHO to
any changes that could pose a hazard to site personnel, the environment, or the public.
9. All site personnel are cautioned not to walk, kneel or sit on any surface with potential
leaks, spills of contamination.
10. All personnel will immediately report to the SSHO any injury, illness or exposure
associated with the performance of work.
11. Remember, “When in doubt, don't.” Ask questions first.

Table 7-2: Work Zone Rules and Prohibitions
1. No matches, lighters, or spark sources are allowed in any designated WZ.
2. No personnel will enter a WZ without authorization from the SSHO.
3. No eating, drinking, or other hand to mouth/face activity will be permitted in a WZ unless
proper hygiene has been performed, and then only in designated areas of the WZ.
4. Drinking of fluids in the WZ will only be allowed after hands and face have been washed
or wiped with a disposable towelette.
5. Always have your buddy with you in this zone, and follow the buddy system procedures.
6. No personnel will be allowed in the WZ without appropriate training, medical surveillance
and PPE as specified by the SSHP.
7. Remain alert to site conditions and report any changes or unusual occurrences to the
SSHO.
8. Verbal communication shall be immediately available at all times between the WZ and offsite emergency resources.
9. Remember: Safety First, At Work, Home, and Play!!

7.4

Drum/Container Handling Procedures and Precautions

Drum handling or investigation is not anticipated during this project. In the instance where a
drum shall be moved, movement of full or partially full drums will be conducted through the use
of a drum dolly or some other mechanical means such as a drum grapple. Salvaged drums
having unknown contents will not be moved until the CESHM has been informed and a thorough
Activity Hazard Analysis has been outlined having explicit procedural requirements outlined.
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8.0

SITE CONTROLS

PIKA will establish a temporary office location (e.g. site manager’s vehicle) and support zone
(SZ) near the work location. In the event of a site accident involving the total evacuation of site
personnel, the temporary office location will serve as the primary assembly point for the
accountability of site personnel. The temporary office location and SZ will be located so as to
minimize the potential for contaminants to migrate into these locations.

8.1

Security Procedures

Project site access and security will be via existing access roads and fences, augmented as
needed with the use of signs and barricades.

8.1.1

Work Zones

To reduce the migration of any contaminants from the debris sites, PIKA will establish a defined
work zone with corresponding contamination reduction zone, in which personnel will don
required PPE before entering and doff PPE before exiting each work area (e.g. nitrile gloves,
Kleen Guard over-garments and over-booties as required to reduce contact with subsurface
soils).

8.2

Site Maps

Prior to initiation of site activities, a site map will be available which will detail the following
information: site size and shape; restricted areas; designated assembly points; the site access
routes; staging areas; and any other information deemed necessary by the SSHO. The site
map will be used by the SSHO during site safety training and the daily safety briefings.

8.3

Site Communications

Effective on-site and off-site communication is an integral part of site control and will be
established prior to the initiation of site activities. On-site communications consisting of radios
and cell phones will be used to coordinate site operations; maintain site control; pass along
safety information; coordinate work/rest periods, etc.; and alert site personnel to emergency
situations. Cellular phones will be used for off-site communications in contacting management
personnel, logistical support and emergency response services.
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9.0

EMERGENCY RESPONSE AND CONTINGENCY PROCEDURES

9.1

Introduction

Through pre-planning, proper design, and implementation of the required emergency response
contingencies, PIKA can dramatically reduce the frequency and severity of emergencies. If an
emergency does occur, quick, decisive action will be required, since even short delays can
create or escalate life-threatening situations. To ensure rapid, effective response to a site
emergency, the procedures and contingency plans outlined in this section shall be implemented
prior to and during the conduct of any site activities involving exposure to safety and health
hazards.

9.2

Pre-Emergency Planning

Prior to the conduct of site operations, PIKA site personnel will have contacted and met with
appropriate local authorities, to inform them of the site activities to be performed under this
SSHP and the potential hazards that these activities pose to site personnel, the environment,
and the public. The SSHO will confirm information from the local authorities related to the type
of emergency services available, including any contact phone numbers or procedures needed to
summon the services; the telephone numbers and procedures for contacting local emergency
services will be posted as requirement in this Section.

9.3

Identification of Potential Emergencies

During the development of this SSHP, great attention was given to identifying potential safety
and health hazards associated with the planned site activities. These hazards were then
assessed to determine nature and type of emergency they could cause. Contingency plans for
responding to the potential emergencies have been developed and are included in this section.
The potential emergencies that may result during the conduct of site activities are as follows:
• Personal injury associated with the operation of sampling and assessment equipment
and materials, including cuts/lacerations, and flying objects and debris;
• Personal injury associated with sharp objects that may cause cut, scrape, puncture,
splinter or laceration injuries;
• Injury or illness associated with site activities and on-site chemical, physical or biological
hazards;
• Fire; and/or
•

9.4

Inclement weather.

Identification/Coordination of Emergency Services

Prior to the initiation of site activities, the SSHO will contact local emergency services to verify
the availability of requisite services and to confirm the means used to summon the emergency
services. It will be the responsibility of the SSHO to ensure that off-site communications are
available at all times. Site operations shall not be conducted unless means of off-site
communications are established. The telephone numbers for all emergency services and
contacts are presented in this plan and will be posted in the office/break area and in all site
vehicles. All site personnel shall be aware of the procedures for notifying emergency services.

9.5

Initial Incident Reporting Procedures

Once an emergency has occurred, team members will sound the air horn alarm and the
respective team leader will establish radio contact with the SSHO. This will initiate site
evacuation and mobilization of PIKA first-aid/CPR response personnel. Once informed of the
emergency, the Sr. PM will ensure notification to the Client, and the SSHO will summon
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emergency responders as necessary. The SSHO will ensure that all teams are cognizant of the
situation and are involved in the proper response procedures.

9.6

Personnel Roles, Authority and Communications

9.6.1 Site Manager/SSHO
Upon notification of an emergency situation, the SSHO will assume the role of the On-Site
Incident Commander. As the On-Site Incident Commander, the SSHO will have overall
responsibility for coordinating the efforts of the PIKA on-site response actions, as well as the offsite emergency response agencies. Additionally, the SSHO shall ensure that required off-site
emergency services have been summoned and will also be responsible for notifying and
coordinating all relevant federal, state and local regulatory and response agencies.

9.6.2 On-Site Emergency Response Personnel
During site activities PIKA personnel will act, to the greatest extent possible, in the role of onsite emergency response personnel. The PIKA SSHO will designate the personnel assigned to
emergency response tasks prior to initiation of site activities involving the potential for an on-site
emergency. PIKA on-site emergency response personnel will receive training in the response
actions that they will be authorized to, and may be directed to, perform during a site emergency.

9.6.3 Off-site Emergency Response Services
The primary means of obtaining off-site emergency services will be through the phone
notification of the emergency services and contacts listed in Table 9-1. It must be noted that all
contact with off-site emergency services will be coordinated through the SSHO

9.7

Communications

Emergency communications will be available and maintained during all on-site operations. As
previously discussed, radio and cellular phone communications will be used for communication
between the field teams; cellular telephones will be used for communications with off-site
resources (e.g., Emergency Medical Services).

9.8

Posted Instructions and Emergency Contacts

Evacuation routes, assembly points, emergency and site control procedures, hospital routes,
and emergency numbers will be discussed each day at the daily safety briefing to ensure all site
personnel are familiar with this information. A hospital route map and the list of emergency
contacts presented in Table 9-1 will be maintained in all site vehicles. All site personnel will be
familiar with the location of these lists and maps, and will be aware of the location of the closest
telephone and/or radio communications.
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Table 9-1: Emergency Telephone Numbers
SERVICE / CONTACT

AGENCY / POSITION

TELEPHONE NUMBER

IAAAP

Emergency Services

911

Rodger Allison

IAAAP Installation Manager

319-753-7130

Land or Air Ambulance

Emergency Services

911

Great River Medical Hospital
1221 S. Gear Avenue
West Burlington, Iowa 52655

319-768-4760

Police Dept. Dispatcher

Middletown Police

911

Fire Dept. Dispatcher

Middletown Fire Department

911

Terry Kasnavia

PIKA President

Office: 281-325-6851
Cellular: 281-382-6732

Bobby Templin

PIKA Program Manager

Cellular: 303.503.2793

Kathleen Anthony

PIKA Project Manager

Office: 916-920-9146
Cellular: 713-724-2893

TBD

PIKA Site Manager/Site Safety and Health
Officer

Cellular:

Michael Crowl

PIKA Corporate Environmental Safety and
Health Manager.

Cellular: 910-827-2173

9.9

Emergency Recognition and Prevention

9.9.1 Small Fires
A small fire is defined as a fire that can be extinguished with a 4A:20B:C fire extinguisher. In
the event of a small fire, site personnel will take the following actions:
• The PIKA Team Leader will immediately notify the SSHO.
• All unnecessary personnel shall be evacuated to an upwind location.
• Under the initial direction of the PIKA Team Leader, as directed by the SSHO, PIKA
personnel will extinguish the fire from an upwind location.
• The SSHO shall summon the local fire department and any other emergency response
services (police, ambulance, hospital, etc.) as needed for the treatment of injuries or
exposures.
• PIKA personnel will not attempt to extinguish a fire, even a small one, if explosives are
involved, and all site personnel will evacuate the site if explosives are involved.
•

After the fire is extinguished, an investigation will be initiated to determine the cause of
the fire and to identify any operational changes that may be required to prevent future
fires.

9.9.2 Large Fires
In the event that a large fire occurs, or if a small fire cannot be extinguished and develops into a
large fire, the following actions shall be taken:
• The PIKA Team Leader will immediately notify the SSHO.
• All unnecessary personnel shall be evacuated to an upwind assembly point.
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•

•
•

•

•

The SSHO shall summon the local fire department and any other emergency response
services (police, ambulance, hospital, etc.) as needed for the treatment of injuries or
exposures.
To the extent that it can be safely accomplished, the SSHO will direct site personnel to
move vital equipment/supplies from the fire’s path.
To the safest extent possible, and with available resources, PIKA personnel will work to
contain the fire from an upwind location (The SSHO shall ensure that personnel conduct
activities consistent with their level of training and known competencies).
At no time shall attempts be made to extinguish a fire involving explosives, compressed
gas cylinders or any other hazards, increasing personnel risk of injury, above and
beyond that of the fire itself; all personnel will evacuate the site in these instances.
After the fire is extinguished, an investigation will be initiated to determine the cause of
the fire and to identify any operational changes that may be required to prevent future
fires.

9.2.3 Inclement Weather
In the event of inclement weather, such as heavy precipitation, electrical storms, high winds,
snowstorms, dense fog, or extremely cold weather, it may be necessary to cease site
operations and evacuate the site. The SSHO shall be responsible for obtaining the local
weather on a daily basis. If necessary, the weather service will be contacted on a more frequent
basis. If inclement weather occurs, the procedures outlined below will be followed until the
inclement weather passes.
Heavy Precipitation: In the event that heavy precipitation is imminent, or occurs suddenly, site
operations may need to be halted, if the heavy precipitation will, in the opinion of the SSHO,
cause unsafe conditions. If so determined, equipment will be secured and site personnel will
retreat to shelter.
Thunderstorms: Thunderstorms, with their associated lightning, present a significant hazard to
site personnel. A severe thunderstorm watch announcement on the radio or television indicates
that a severe thunderstorm is possible. A severe thunderstorm warning signifies that a severe
thunderstorm has been sighted, or detected by radar, and may be approaching. Work may
continue at the work site during severe thunderstorm watches; however, site work shall cease
and the Exclusion Zone (EZ) will be evacuated during a thunderstorm or severe thunderstorm
warning that is reported in the site area. Personnel will seek shelter, for 30 minutes, if lightning
is detected within 10 miles of the project site.
High Winds: High winds can create conditions that threaten the safety and health of site
personnel. If the SSHO determines that the wind levels on site present a hazard to site
personnel, site operations will be halted and site personnel will assemble in the field office area.
If wind levels are high enough, the SSHO may even require the evacuation of the entire site
until such time as conditions improve. The determination to restart operations will be the
responsibility of the SSHO, to ensure site conditions are safe for re-entry and continuation of
operations.

9.10

Criteria and Procedures for Site Evacuation

9.10.1 Emergency Alerting Procedures
It is the responsibility of the SSHO to ensure that off-site communications are available at all
times for respective operations. Site operations shall not be conducted unless means of off-site
communications are established. The telephone numbers for all emergency services and
contacts are listed in Table 9-1. These phone numbers shall be posted in the office/break area,
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and all site personnel shall be aware of the procedures for obtaining off-site emergency
services.

9.10.2 Employee Alarm System
To alert on-site team members, each PIKA Team Leader and the SSHO will have an air horn (or
as an alternative an automobile horn) that will be sounded to inform personnel in the immediate
area of the occurrence of an emergency. The effectiveness of the air horn and automobile horn
will be tested during initial site activities to ensure that all site personnel can clearly perceive the
alarm above operational noise levels. If operational noise levels prevent site personnel from
detecting the air horn alarm, other means of notification will be implemented.
To alert WZ personnel of the occurrence of an emergency, one long blast on the air horn will be
the signal to evacuate the site immediately. The initial assembly point for each WZ will be
located in a safe area as identified during the daily safety briefing each morning. Once WZ
personnel are assembled, the SSHO will conduct a head count of all team personnel. Once
accounted for, WZ personnel await instructions from the SSHO, which may include: further
evacuation from the site, emergency response instructions; or any other instructions deemed
necessary.

9.10.3 Evacuation Routes and Assembly Points
Prior to the initiation of site operations, the SSHO will identify the evacuation routes and
assembly points for the various areas on the site. These routes and assembly points will be
identified on the site map and will be communicated each morning to site personnel during the
daily safety briefing.

9.11

Site Security and Control during Emergencies

During an emergency, site security and control will be paramount to controlling the possible
negative effects of the emergency. Upon notification of an emergency, each team leader will
initially be responsible for locating, assembling, counting and controlling their team personnel. If
the team leader is unable to perform this role, the duty will be passed to another team member.
Once the team has evacuated the site to the given assembly point, each team leader will
maintain control over their team’s personnel until the SSHO takes control of the personnel and
verbally informs the team leader that the control has been transferred. This level of personnel
control is needed to ensure no personnel are forgotten and that no personnel attempt any
response action on their own without the knowledge of the SSHO.
PIKA personnel, as directed to do so by the On-Site Incident Commander, will initially conduct
site access control and security. If PIKA personnel are needed for other response actions, the
On-Site Incident Commander will request assistance from the local Police Department.

9.12

Decontamination and Treatment of Injured Personnel

9.12.1 General
In the event that personnel are injured and require evacuation from the WZ and require removal
of PPE prior to transportation from the WZ, the hasty Emergency Personnel Decontamination
Station (EPDS) will be used. The EPDS will be set-up so as to allow for the rapid removal of
PPE and safe transport of the injured worker to obtain required medical services. Overgarments, gloves, boots, etc. which are removed during emergency situations, will be collected
and containerized once the emergency situation is resolved; being disposed of accordingly.

9.12.2 Assessing the Emergency
A key element to the successful treatment of an injured worker is the effective assessment of
the emergency prior to the initiation of action. If on-site PIKA or off-site emergency personnel
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are to enter the site in response to the emergency, the On-Site Incident Commander shall
assess the incident to identify and record vital information about the site and situation. This
data will be passed on to response personnel and will include, to the extent possible, the items
listed below.
•

•
•
•

•

What happened (i.e., type of incident; cause of incident; the time the incident occurred;
extent of chemical release; including route of migration; and extent of damage to
structures, equipment, and terrain).
Where on the project site the incident has occurred.
Personnel/casualties involved, such as number, location, and condition of victims,
treatment that may be required and missing personnel.
What could happen from this point (i.e., potential for fire or explosion, coupled with
release of hazardous materials; location of all personnel in relation to hazardous areas;
and potential for emergency affecting the general public or the environment).
Steps needed to resolve the situation such as equipment and personnel needed for
rescue and hazard mitigation; number of uninjured personnel available for response;
resources available on site; resources available from off-site response groups and
agencies; time needed for off-site response resources to reach the site; and hazards
involved in rescue and response.

9.12.3 Rescue and Response Actions
At no time will site personnel attempt an emergency response or rescue until the situation has
been assessed and the appropriate response outlined by the SSHO. Ensuring that the incident
has been properly assessed and that the appropriate actions have been selected will ensure
that further injuries do not occur due to poor response planning. Based on the information
collected during the emergency assessment, the SSHO will select the relevant response and
rescue actions that will be taken. In the event that the care required is beyond the scope of the
professional rescuer training given to the on-site first aid response personnel, medical attention
and transportation will be summoned and the first aid personnel will provide those services for
which they have been trained. The rescue actions that may be needed are listed below, with
some actions possibly being performed concurrently and some of the actions not being
required, as determined by the scope of the incident.
• Personnel evacuation to a safe location upwind of the incident.
• Enforce the buddy system and allow no one to enter the site unattended.
• Survey casualties to locate all victims, assess their condition to the greatest extent
possible, and determine as best as possible the resources needed for casualty
stabilization and transportation.
• Assess existing and potential hazards and decide whether and how to respond.
• Request aid by contacting the required off-site personnel or facilities, such as
ambulance, fire department, police, etc.
• Allocate personnel and equipment to rescue and initiate incident response operations.
• Control the situation and use measures to prevent the situation from migrating further.
• Assign PPE IAW the nature and type of emergency.
• Extricate victims and assist them from the area, if it is safe to do so and if no further
injury to the victim will be sustained by the action.
• Decontaminate personnel, if necessary, by removing outer clothing only if it can be done
without causing further danger or damage to the affected personnel.
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•
•
•
•

Stabilize injured personnel to the greatest extent possible and administer any first aid
procedures that may be required before the victims can be moved.
Transport the affected personnel via the predetermined mode as determined by their
injury.
Record, as to whom the incident occurred, the time it occurred, and the destination and
condition of the casualty at the time of transport.
Record disposition, condition, and location of all personnel affected by the emergency.

9.12.4 Treatment of Injured/Ill Personnel
In the event of an emergency involving personal injury or illness, immediate appropriate
response will be the key to preventing further injury/illness and providing comfort to the affected
party. If any site personnel are injured, or if they are overcome by illness, the applicable
procedures listed below will be followed.
• Upon notification of the occurrence and the nature of the injury/illness, the SSHO will
respond to the location where the injury/illness has occurred.
• The severity of the injury/illness will be accessed, the required first aid support will be
provided, and the SSHO will initiate the procedures needed to ensure rapid, efficient
transportation of the affected person to appropriate medical support, if required.
• If immediate transportation to a medical facility is required, the SSHO shall immediately
summon emergency services. If deemed necessary by the emergency service operator,
an air ambulance may be summoned to transport the affected party.
•

9.13

If additional medical attention is required, but Advanced Life Support ALS is not
required, the SSHO, or a designated person, may transport the affected person to the
designated medical facility. However, in this situation, ambulance service with basic life
support may be requested and used, if the injuries are such that additional medical
attention would be needed during the transportation phase.

Post-Emergency Follow-up

Before normal site activities can resume, the site and personnel must be prepared and
equipped to handle another emergency. It is also imperative that all U.S. and local regulatory
agencies be notified of the emergency. Therefore, the following activities must be conducted
prior to restart of site activities:
• Notify all appropriate governmental agencies as required (i.e., OSHA must be notified if
there have been any fatalities or three or more personnel hospitalized).
• Restock and clean all equipment and supplies utilized or damaged in the emergency.
Items to be cleaned will be only those durable items that can be safely cleaned and
reused. Any durable items that have come in contact with blood or body fluids will be
cleaned and disinfected IAW the PIKA BBP control procedure found in Appendix D. Nondurable items will be discarded accordingly with any items that have contacted blood or
body fluids being discarded in appropriate bio-hazard waste containers as outlined in the
BBP Control procedure.
• The PIKA CESHM in conjunction with the SSHO shall conduct an accident investigation
to determine the cause of the emergency and what preventative measures shall be
taken to ensure the emergency does not occur again.
• The PIKA CESHM, in conjunction with the SSHO shall conduct an emergency response
critique to assess the effectiveness of the emergency response procedures and to
identify any areas requiring improvement.
• Complete the PIKA and U.S. Army required accident forms.
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•

9.14

Review and revise, as needed, the site operational and emergency response
procedures, and, if necessary, update the SSHP to reflect the new procedures.

Documentation

Documentation related to the emergency shall be recorded in an accurate, authentic and
complete fashion. Documentation shall be recorded as soon as possible after the emergency to
ensure it is recorded while the events are vivid in the minds of the personnel involved. The
information recorded will include:
• A listing of the personnel involved, including personnel on site, site personnel who
responded, personnel in charge, and off-site groups or agencies that responded.
• A chronological record of events.
• A listing of the actions taken to minimize the effects of or mitigate the emergency.
• The results from any air monitoring conducted during the emergency, and if applicable,
results of environmental samples.
• An assessment of the potential exposures received by site personnel and the
surrounding public.
•

9.15

A recording of the injuries or illnesses which occurred as a result of the emergency.

Route Maps to Medical Treatment Facility

The nearest hospital to the project site is:
Great River Medical Hospital
1221 S. Gear Avenue
West Burlington, Iowa 52655
(319) 768-4760
Directions to the Hospital from the site are listed in Table 9-2 and the route to the hospital is
illustrated on Figure 9-1.
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FIGURE 9-1: HOSPITAL ROUTE MAP

Table 9-2: Directions to Great River Medical Hospital
Step

Directions

Distance

2
3
4

Depart IAAAP heading east on Hwy 79 (Historical) toward
Pioneer St
Sharp left toward US-34
Turn left to merge onto US-34 E
Take exit 260 for Gear Avenue toward Bus Depot

0.6 miles
6.6 miles
6.8 miles

5

Turn left onto S. Gear Avenue Great River will be on the right.

7.1 miles

1

0.0 miles

Approximate Driving Time: 10 minutes

9.16

Community Alert Program

It is not anticipated that any on-site operations will result in a potential emergency that would
require PIKA to implement a community alert program.

9.17

Spill Containment

PIKA will have a spill kit available on-site consisting of absorbent pads, kitty litter, PPE and
miscellaneous tools (e.g., shovel, rake, etc.)
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10.0 LOGS, REPORTS, AND RECORDKEEPING
10.1

Safety Log

The SSHO shall maintain a Safety Log and shall be responsible for ensuring that all safety- and
health-related activities and events are recorded in the log each day. At a minimum, the Safety
Log should include: a reference to the conduct of the daily safety briefing; details of any
accidents, injuries, illnesses, or near misses; details related to the conduct and outcome of
internal and external audits; the reason for, and duration of, safety-related “stop work” orders;
and any other issues pertaining to site or personnel safety or health.

10.2

Injury/Illness/Accident Reports

In the event that a reportable accident/incident occurs at the job site, the PIKA Accident
Reporting form shall be completed and forwarded the same day the accident/incident occurs to
the CESHM.

10.3

Training Log

The SSHO is responsible for ensuring that all safety and health-related training conducted is
documented in the Training Log and/or on the appropriate training forms. This log will include
the initial site-specific training conducted prior to the start of site activities, the Daily/Weekly
Safety Briefings, and site and hazard-specific training.

10.5

Visitor Log

The SSHO shall be responsible for maintaining the visitor log, which will be used to record the
entry and exit of all visitors, including PIKA; contractor visitors; or Federal, state, or local officials
who visit the site.
All logs applicable to this site’s activities can be found in Appendix E.

May 2013

Final Site Safety and Health Plan

Page: 35
Revision: 0

Remediation Investigation
Iowa Army Ammunition Plant, Middletown, Iowa.

11.0 REGULATIONS AND REFERENCES
The applicable regulations and references listed below will be used in conjunction with this
SSHP to ensure the safety and health of on-site personnel and the local community.
• Current versions of the OSHA General Industry (29 CFR 1910) and Construction
Standards (29 CFR 1926).
• National Institute of Occupational Safety and Health (NIOSH) Occupational Safety and
Health Guidance for Hazardous Waste Site Activities, U.S. Department of Health and
Human Services, (Current Version).
• American Conference of Governmental Industrial Hygienists (ACGIH) Threshold Limit
Values (TLVs®) and Biological Exposure Indices (BEIs®), 2012
• NIOSH Pocket Guide to Chemical Hazards (Current Version).
• DDESB TP 18, Qualifications for Unexploded Ordnance (UXO) Technicians and
Personnel (Current Version).
• Department of Defense (DoD) 6055.9-M, Ammunition and Explosive Safety Standard.
• Interim Final Guidance for Conducting Remedial Investigations and Feasibility Studies
under CERCLA (USEPA, 1988).
• EP-75-1-2 Munitions and Explosives of Concern (MEC) Support During Hazardous,
Toxic, and Radioactive Waste (HTRW) and Construction Activities.
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Safety Plan
Amendment Documentation

Project Name:

Project:

Amendment No.:

Date:

The amendment addresses the following sections:

Reason for amendment:

Task(s) Amendment Affects:

Completed by:

Signature:

Date:

Reviewed By:

Signature:

Date:

Approved by:

Signature:

Date:
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Date Prepared: 8-14-12

Overall Risk Assessment Code (RAC)
(Use highest code from Job Steps below.)

M

Risk Assessment Code Matrix
Project Location: IAAAP Middletown, Iowa

E = Extremely High
Risk
H = High Risk
M = Moderate Risk
L = Low Risk
S
Catastrophic
e
Critical
v
e
Marginal
r
i
Negligible
t
y

Prepared By: Michael Crowl, M.S., CSP
Job: Mobilization, Site Orientation, Initial Site Assessment and Demobilization
Reviewed By: Brenda Callen, PG, PMP

JOB STEPS
Mobilization:
1. Sampling instruments and supplies will
be unpacked, inspected, and loaded into
work vehicle.
2. Safety supplies and PPE will be
inspected.
3. Travel to project site.
Site Orientation:
1. Site Orientation and training conducted
IAW the SSHP.
Initial Site Assessment:
1. Initial site assessment will be conducted,
identifying hazards and refined approach
to task execution.

HAZARDS
General

Frequent

Likely

Occasional

Seldom

Unlikely

E

E

H

H

M

E

H

H

M

L

H

M

M

L

L

M

L

L

L

L

ACTIONS TO ELIMINATE OR MINIMIZE HAZARDS




Collision with other vehicle,
object or pedestrian; falling
objects

P r o b a b i l i t y











A site safety indoctrination will be conducted IAW the SSHP.
Site personnel will be given daily task-specific briefings, regarding
associated hazards, including procedures used to
mitigate the hazards and protect personnel.
An on-going operational risk assessment will be conducted, to identify
newly introduced hazards and/or inefficiency of current hazard controls;
observations will be addressed at the time of recognition.
Wear seat belt
Keep safe distance from other vehicle(s); use 2 second rule
Obey speed limit/traffic rules
Avoid distractions, e.g. cell phones, eating/drinking, reading map – stop/pull over to
perform activities that may distract
Have proper directions to site; take route free of known road hazards, e.g.
construction, pot holes; congested traffic flow
Maintain vehicle safety equipment, e.g. mirrors, alarms, horns, wipers, lights
Maintain vehicle, e.g. tire pressure, fluid levels
Keep head lights on for maximum visibility
Perform 360 degree walk-around of vehicle to look for potential hazards/obstructions

RAC

NA

M
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JOB STEPS

HAZARDS

ACTIONS TO ELIMINATE OR MINIMIZE HAZARDS

RAC



before pulling-out of parking spaces (back-in parking space if possible)
Use a spotter if backing in/out of hazardous area, e.g. blind spot.






All personnel will maintain clean work areas to remove trip hazards.
Stay aware of uneven walking and working surfaces.
Exercise good housekeeping procedures.
Situational Awareness

L




Leather gloves will be used for all tasks with a potential for cuts or
lacerations.
Think through process and avoid rushing.

L

Skin contact with fuels




Flammable liquids will be kept in closed, approved containers.
Chemical protective gloves will be worn when handling fuels.

L

Eye Injury



Personnel will wear ANSI Z87.1 approved safety glasses

L

Manual lifting of heavy objects





Personnel will use safe lifting procedures and lift with their legs and not their backs.
Mandatory for 2 personnel (or additional as needed) to lift loads > 50 pounds.
Bend at the knees, keep head straight, grip load close to body and do not twist on the
way up.
Enforce safe lifting practices as listed within PIKA Manual Lifting and Material
Handling Safety SOP-522.

L

All personnel will be advised of potential pinch points.
When pinch points have been identified and cannot be eliminated, guards or
barricades will be used.
Maintain heightened situational awareness.

L

Demobilization:
1. At the end of the project, instruments and
supplies will be inspected, packaged, and
shipped.
Slips, trips and falls

Cuts and Lacerations



Pinch Points
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Equipment to Be Used
Personal Protective Equipment- Level D:
 Safety Glasses
 Safety-Toed Boots
 Hard Hat (as needed for overhead hazards).
 Hearing Protection (as required)
 ANSI Class 2 reflective warning vests (as
needed for heavy equipment and vehicular
exposure)
Task Specific:
 Hand Tools
 Power Tools
 Site Vehicles

Inspections Required


Daily inspections of hand/power tools.

Training Required
40-Hour HAZWOPER.
8-Hour Refresher.

.





Visual Inspections of designated work areas to
identify and address hazardous conditions.

Initial Site Orientation Training.

Emergency Response equipment Inspections
(Fire Extinguishers, Eye wash First Aid/CPR
etc).

Fire Extinguisher Training.

An on-going risk assessment (inspection) will be
conducted, to identify newly introduced hazards
and/or inefficiency of current hazard controls;
observations will be addressed, at the time of
recognition.

PPE Training.

General:
 Eye wash (small portable type)
 First Aid/BBPK/CPR shield
 Spill Kit
 Communication devices

Task Hazard Training.
Valid state issued driver’s license
HAZCOM Training.
SSHO- 30hr OSHA Construction Safety
2ea 1st Aid/CPR trained personnel (2 per site for medical
attention when a medical facility or physician is more than
5 minutes away, for a site with two or more employees).
MEC Awareness.
Asbestos Awareness Training.

Certification Of Activity Hazard Analysis
The signature below certifies that the above mentioned persons have assessed and reviewed this task to ascertain the potential hazards associated with its conduct, and to
determine the control techniques and PPE which will be required to safeguard site personnel from the identified hazards.
Signature of Analyst:

Michael Crowl, M.S., CSP

Date:
08-14-2012

Signature of Reviewer:

Brenda Callen, P.G., PMP

Date:
08-14-2012
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Date Prepared: 8-14-12

Overall Risk Assessment Code (RAC)
(Use highest code from Job Steps below.)

M

Risk Assessment Code Matrix
Project Location: IAAAP Middletown, Iowa

E = Extremely High
Risk
H = High Risk
M = Moderate Risk
L = Low Risk
S
Catastrophic
e
Critical
v
e
Marginal
r
i
Negligible
t
y

Prepared By: Michael Crowl, M.S., CSP

Job: Direct Push Auger Operations/Soil Sampling

Reviewed By: Brenda Callen, PG, PMP

P r o b a b i l i t y
Frequent

Likely

Occasional

Seldom

Unlikely

E

E

H

H

M

E

H

H

M

L

H

M

M

L

L

M

L

L

L

L

Job Steps

Hazards

Actions to eliminate or minimize hazards

Direct Push Auger Operations
1. Maneuver to sample location
2. Set-up Auger (as necessary)
3. Clear area of any possible UXO or
associated constituents.
4. Auger hole in designated sample location
IAW UXO construction support direction.
5. If Auger is not required for sample, sample
will be taken IAW sampling plan
requirements.

General



RAC

Site personnel will be given daily task-specific briefings, regarding associated
hazards, including procedures used to mitigate the hazards and protect personnel.
An on-going operational risk assessment will be conducted, to identify
newly introduced hazards and/or inefficiency of current hazard controls;
observations will be addressed at the time of recognition.

NA

M



Avoid distractions, e.g. cell phones, eating/drinking, reading map – stop to perform
activities that may distract.
Maintain equipment safety equipment, e.g. mirrors, alarms, horns,, lights.
Maintain equipment, e.g. tire pressure, fluid levels.
Perform 360 degree walk-around of tracked auger to look for potential
hazards/obstructions.
Use a designated spotter.

Utility/Electrical hazards




Identify utility hazards in work area.
Verify known hazards are de-energized.

L

MEC




All personnel will receive MEC awareness training.
UXO Construction Support personnel will facilitate safe operation through

L



Collision with objects or personnel
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preliminary and ongoing assessments (IAW USACE Engineering Pamphlet (EP) 751-2 ).
Slips, trips and falls

Asbestos (Non-friable)

Contact with poisonous vegetation,
e.g. poison ivy






All personnel will maintain clean work areas to remove trip hazards.
Stay aware of uneven walking and working surfaces.
Exercise good housekeeping procedures.
Situational Awareness.

L



An Iowa State Certified Asbestos Supervisor will be present during all Remedial
Investigation activities to ensure safety and compliance with all Federal and State
regulatory requirements.

L

Identify poisonous vegetation in work areas.
Wear long sleeve shirt and long pants.
Apply barrier cream, e.g. “Stokogard Outdoor Cream” before exposure to poisonous
plants.
Wear protective clothing, e.g. Klee Guard Coveralls, gloves and over-booties in
heavily infested areas.
Avoid contact with contaminated equipment/clothing – use nitrile gloves to handle
contaminated objects/clothing.

M







Cuts and Lacerations

Manual lifting of heavy objects










Contact with wild animals / insects










Leather gloves will be used for all tasks with a potential for cuts or
lacerations.

L

Be very cautious when moving construction debris.
Watch out for nails and other sharp objects while moving debris.
Personnel will use safe lifting procedures and lift with their legs and not their backs.
Mandatory for 2 personnel (or additional as needed) to lift loads > 50 pounds.
Bend at the knees, keep head straight, grip load close to body and do not twist on the
way up.
Enforce safe lifting practices as listed within PIKA Manual Lifting and Material
Handling Safety Procedure SOP-522.

M

Avoid wild animals – leave area, call for assistance if confronted.
Use animal repellant only in extreme emergency.
Report all bites and seek medical attention.
Use insect repellant containing “DEET” e.g. “Deepwoods Off”.
Wear long sleeve shirt and pants if exposed to insects.
Check body for ticks.
Be wary of rattle-snakes and avoid remote, grassy areas of site or areas around rocks
or rubble that may harbor snakes.
Make noise walking through grassy areas to help chase animals/snakes that may be

M
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Eye Injury

Equipment to Be Used

present.
If a snake or rattling sound is observed, move away from the snake or sound.
Know emergency numbers and route to hospital.




Personnel will wear ANSI Z87.1 approved safety glasses.
Personnel will stay clear of Auger when in operation.

Inspections Required

Personal Protective Equipment- Level D/ Modified-D:
 Safety Glasses
.
 Safety-Toed Boots
 Hard Hat (as needed for overhead hazards).
 Hearing Protection (as needed for 85dbA or above)
 ANSI Class 2 reflective warning vests (as needed for
heavy equipment and vehicular exposure)
 Kleen Guard over-garment, over-booties and nitrile
gloves (as needed for subsurface soils exposure)
Task Specific:
 Direct Push Auger
 Schonstedt with UXO construction support
personnel.




Training Required



Daily inspections of Equipment



8-Hour Refresher.
Visual Inspections of designated work areas to identify
Initial Site Orientation Training.
and address hazardous conditions.



Emergency Response equipment Inspections (Fire
Extinguishers, Eye wash First Aid/CPR etc).



L

40-Hour HAZWOPER.

Task Hazard Training.
Fire Extinguisher Training.

HAZCOM Training.
An on-going risk assessment (inspection) will be
conducted, to identify newly introduced hazards and/or PPE Training.
inefficiency of current hazard controls; observations
Qualified Direct Push Auger Operator
will be addressed, at the time of recognition.
SSHO- 30hr OSHA Construction Safety
2ea 1st Aid/CPR trained personnel (2 per site for medical
attention when a medical facility or physician is more than 5
minutes away, for a site with two or more employees).

General:
 Eye wash (small portable type)
 First Aid/BBPK/CPR shield
 Spill Kit
 Communication devices

MEC Awareness.
Asbestos Awareness Training.

Certification Of Activity Hazard Analysis
The signature below certifies that the above mentioned persons have assessed and reviewed this task to ascertain the potential hazards associated with its conduct, and to determine the control
techniques and PPE which will be required to safeguard site personnel from the identified hazards.
Date:
Signature of Reviewer:
Date:
Signature of Analyst:

Michael Crowl, M.S., CSP

08-14-2012

Brenda Callen, P.G., PMP

08-14-2012
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Date Prepared: 8-14-12

Overall Risk Assessment Code (RAC)
(Use highest code from Job Steps below.)

Project Location: IAAAP Middletown, Iowa

Risk Assessment Code Matrix
E = Extremely High
Risk
H = High Risk
M = Moderate Risk
L = Low Risk
S
Catastrophic
e
Critical
v
Marginal
e
r
i
Negligible
t
y

Prepared By: Michael Crowl, M.S., CSP
Job: UXO Construction Support

Reviewed By: Brenda Callen, PG, PMP

JOB STEPS

HAZARDS

1. UXO Technicians will provide
General
Construction Support in accordance with
the established procedures of USACE
Engineering Pamphlet (EP) 75-1-2 during
Direct Push Boring operations and
general sampling related activities.
Unauthorized Entry/Site access
control







MEC

P r o b a b i l i t y
Frequent

Likely

Occasional

Seldom

Unlikely

L

L

L

L

L

L

L

L

L

L

L

L

L

L

L

L

L

M

M

M

ACTIONS TO ELIMINATE OR MINIMIZE HAZARDS





M

Site personnel will be given daily task-specific briefings, regarding associated
hazards, including procedures used to mitigate such hazards and protect personnel.
An on-going operational risk assessment will be conducted, to identify
newly introduced hazards and/or inefficiency of current hazard controls;
observations will be addressed at the time of recognition.

RAC

NA

Site personnel will maintain a constant watch for intrusion of unauthorized
personnel.
Positive site access control will be established prior to on-site operations using
barricades, signs or other methods to prevent unauthorized access during tasks.
Prior to the survey, the Senior UXO Supervisor (SUXOS) will ensure that all
personnel are safely located outside the work zone.

L

All personnel will receive MEC awareness training.
UXO Construction Support personnel will facilitate safe operation through
preliminary and ongoing assessments (IAW USACE Engineering Pamphlet (EP) 751-2)

M
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JOB STEPS

HAZARDS

ACTIONS TO ELIMINATE OR MINIMIZE HAZARDS





All personnel will maintain clean work areas to remove trip hazards.
Stay aware of uneven walking and working surfaces.
Exercise good housekeeping procedures.
Situational Awareness.

L




Level D PPE with leather gloves will be used per the SSHP for all tasks with a
potential for cuts or lacerations.
UXO personnel will wear leather gloves when inspecting anomalies.

L

Eye irritation




Personnel will wear ANSI Z87.1 approved safety glasses.
Personnel will stay clear of Auger when in operation.

L

Manual lifting of heavy objects





Personnel will use safe lifting procedures and lift with their legs and not their backs.
Mandatory for 2 personnel (or additional as needed) to lift loads > 50 pounds.
Bend at the knees, keep head straight, grip load close to body and do not twist on the
way up.
Enforce safe lifting practices as listed within PIKA Manual Lifting and Material
Handling Safety SOP-522.

L

All personnel will be advised of potential pinch points.
When pinch points have been identified and cannot be eliminated, guards or
barricades will be used.
Maintain heightened situational awareness.

L

Slips, trips and falls

Cuts and Lacerations





Pinch Points


Equipment to Be Used

RAC

Inspections Required

Personal Protective Equipment- Level D/ Modified-D:
 Safety Glasses
.
 Safety-Toed Boots
 Hard Hat (as needed for overhead hazards).
 Hearing Protection (as needed for 85dbA or above)
 ANSI Class 2 reflective warning vests (as needed for
heavy equipment and vehicular exposure)
 Kleen Guard over-garment, over-booties and nitrile
gloves (as needed for subsurface soils exposure)
Task Specific:
 Schonstedt with UXO construction support
personnel.
General:
 Eye wash (small portable type)
 First Aid/BBPK/CPR shield
 Spill Kit

Training Required



Daily inspections of Equipment



8-Hour Refresher.
Visual Inspections of designated work areas to identify
Initial Site Orientation Training.
and address hazardous conditions.



Emergency Response equipment Inspections (Fire
Extinguishers, Eye wash First Aid/CPR etc).



40-Hour HAZWOPER.

Task Hazard Training.
Fire Extinguisher Training.

HAZCOM Training.
An on-going risk assessment (inspection) will be
conducted, to identify newly introduced hazards and/or PPE Training.
inefficiency of current hazard controls; observations
SSHO- 30hr OSHA Construction Safety
will be addressed, at the time of recognition.
2ea 1st Aid/CPR trained personnel (2 per site for medical
attention when a medical facility or physician is more than 5
minutes away, for a site with two or more employees).
MEC Awareness.
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Communication devices

Asbestos Awareness Training.

Certification Of Activity Hazard Analysis
The signature below certifies that the above mentioned persons have assessed and reviewed this task to ascertain the potential hazards associated with its conduct, and to determine the control
techniques and PPE which will be required to safeguard site personnel from the identified hazards.
Date:
Signature of Reviewer:
Date:
Signature of Analyst:

Michael Crowl, M.S., CSP

08-14-2012

Brenda Callen, P.G., PMP

08-14-2012

APPENDIX C
HAZARDOUS CHEMICAL INVENTORY LIST AND MATERIAL SAFETY DATA
SHEETS

Site Safety and Health Plan - Appendix C
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___________________________________________________________________________________________________________

Hazardous Chemical Inventory List
The following chemicals will be brought on-site during the Iowa Army Ammunition Plant Remedial
Investigation:
 Diesel Fuel
 Gasoline
 Liquinox

MATERIAL SAFETY DATA SHEET
Diesel Fuel (All Types)

MSDS No. 9909

EMERGENCY OVERVIEW
CAUTION!
OSHA/NFPA COMBUSTIBLE LIQUID - SLIGHT TO MODERATE IRRITANT
EFFECTS CENTRAL NERVOUS SYSTEM
HARMFUL OR FATAL IF SWALLOWED
Moderate fire hazard. Avoid breathing vapors or mists. May cause dizziness
and drowsiness. May cause moderate eye irritation and skin irritation (rash).
Long-term, repeated exposure may cause skin cancer.
If ingested, do NOT induce vomiting, as this may cause chemical pneumonia
(fluid in the lungs).

NFPA 704 (Section 16)

1. CHEMICAL PRODUCT AND COMPANY INFORMATION
Hess Corporation
1 Hess Plaza
Woodbridge, NJ 07095-0961
EMERGENCY TELEPHONE NUMBER (24 hrs):
COMPANY CONTACT (business hours):
MSDS INTERNET WEBSITE:
SYNONYMS:

CHEMTREC
(800) 424-9300
Corporate Safety (732) 750-6000
www.hess.com (See Environment, Health, Safety & Social Responsibility)

Ultra Low Sulfur Diesel (ULSD); Low Sulfur Diesel; Motor Vehicle Diesel Fuel; Diesel
Fuel #2; Dyed Diesel Fuel; Non-Road, Locomotive and Marine Diesel Fuel; Tax-exempt
Diesel Fuel

See Section 16 for abbreviations and acronyms.
2.

COMPOSITION and CHEMICAL INFORMATION ON INGREDIENTS

INGREDIENT NAME (CAS No.)
Diesel Fuel (68476-34-6)
Naphthalene (91-20-3)

CONCENTRATION PERCENT BY WEIGHT
100
Typically < 0.01

A complex mixture of hydrocarbons with carbon numbers in the range C9 and higher. Diesel fuel may be
dyed (red) for tax purposes. May contain a multifunctional additive.
3.
HAZARDS IDENTIFICATION
EYES
Contact with liquid or vapor may cause mild irritation.
SKIN
May cause skin irritation with prolonged or repeated contact. Practically non-toxic if absorbed following
acute (single) exposure. Liquid may be absorbed through the skin in toxic amounts if large areas of skin
are repeatedly exposed.
INGESTION
The major health threat of ingestion occurs from the danger of aspiration (breathing) of liquid drops into
the lungs, particularly from vomiting. Aspiration may result in chemical pneumonia (fluid in the lungs),
severe lung damage, respiratory failure and even death.
Ingestion may cause gastrointestinal disturbances, including irritation, nausea, vomiting and diarrhea, and
central nervous system (brain) effects similar to alcohol intoxication. In severe cases, tremors,
convulsions, loss of consciousness, coma, respiratory arrest, and death may occur.
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INHALATION
Excessive exposure may cause irritations to the nose, throat, lungs and respiratory tract. Central nervous
system (brain) effects may include headache, dizziness, loss of balance and coordination,
unconsciousness, coma, respiratory failure, and death.
WARNING: the burning of any hydrocarbon as a fuel in an area without adequate ventilation may result
in hazardous levels of combustion products, including carbon monoxide, and inadequate oxygen levels,
which may cause unconsciousness, suffocation, and death.
CHRONIC EFFECTS and CARCINOGENICITY
Similar products produced skin cancer and systemic toxicity in laboratory animals following repeated
applications. The significance of these results to human exposures has not been determined - see
Section 11 Toxicological Information.
IARC classifies whole diesel fuel exhaust particulates as probably carcinogenic to humans (Group 2A).
NIOSH regards whole diesel fuel exhaust particulates as a potential cause of occupational lung cancer
based on animal studies and limited evidence in humans.
MEDICAL CONDITIONS AGGRAVATED BY EXPOSURE
Irritation from skin exposure may aggravate existing open wounds, skin disorders, and dermatitis (rash).
4.
FIRST AID MEASURES
EYES
In case of contact with eyes, immediately flush with clean, low-pressure water for at least 15 min. Hold
eyelids open to ensure adequate flushing. Seek medical attention.
SKIN
Remove contaminated clothing. Wash contaminated areas thoroughly with soap and water or waterless
hand cleanser. Obtain medical attention if irritation or redness develops.
INGESTION
DO NOT INDUCE VOMITING. Do not give liquids. Obtain immediate medical attention. If spontaneous
vomiting occurs, lean victim forward to reduce the risk of aspiration. Monitor for breathing difficulties.
Small amounts of material which enter the mouth should be rinsed out until the taste is dissipated.
INHALATION
Remove person to fresh air. If person is not breathing provide artificial respiration. If necessary, provide
additional oxygen once breathing is restored if trained to do so. Seek medical attention immediately.
5.
FIRE FIGHTING MEASURES
FLAMMABLE PROPERTIES:
FLASH POINT:
AUTOIGNITION POINT:
OSHA/NFPA FLAMMABILITY CLASS:
LOWER EXPLOSIVE LIMIT (%):
UPPER EXPLOSIVE LIMIT (%):

> 125 oF (> 52 oC) minimum PMCC
494 oF (257 oC)
2 (COMBUSTIBLE)
0.6
7.5

FIRE AND EXPLOSION HAZARDS
Vapors may be ignited rapidly when exposed to heat, spark, open flame or other source of ignition.
When mixed with air and exposed to an ignition source, flammable vapors can burn in the open or
explode in confined spaces. Being heavier than air, vapors may travel long distances to an ignition source
and flash back. Runoff to sewer may cause fire or explosion hazard.
EXTINGUISHING MEDIA
SMALL FIRES: Any extinguisher suitable for Class B fires, dry chemical, CO2, water spray, fire fighting
foam, or Halon.
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LARGE FIRES: Water spray, fog or fire fighting foam. Water may be ineffective for fighting the fire, but
may be used to cool fire-exposed containers.
FIRE FIGHTING INSTRUCTIONS
Small fires in the incipient (beginning) stage may typically be extinguished using handheld portable fire
extinguishers and other fire fighting equipment.
Firefighting activities that may result in potential exposure to high heat, smoke or toxic by-products of
combustion should require NIOSH/MSHA- approved pressure-demand self-contained breathing
apparatus with full facepiece and full protective clothing.
Isolate area around container involved in fire. Cool tanks, shells, and containers exposed to fire and
excessive heat with water. For massive fires the use of unmanned hose holders or monitor nozzles may
be advantageous to further minimize personnel exposure. Major fires may require withdrawal, allowing
the tank to burn. Large storage tank fires typically require specially trained personnel and equipment to
extinguish the fire, often including the need for properly applied fire fighting foam.
See Section 16 for the NFPA 704 Hazard Rating.
6.
ACCIDENTAL RELEASE MEASURES
ACTIVATE FACILITY’S SPILL CONTINGENCY OR EMERGENCY RESPONSE PLAN.
Evacuate nonessential personnel and remove or secure all ignition sources. Consider wind direction; stay
upwind and uphill, if possible. Evaluate the direction of product travel, diking, sewers, etc. to confirm spill
areas. Spills may infiltrate subsurface soil and groundwater; professional assistance may be necessary
to determine the extent of subsurface impact.
Carefully contain and stop the source of the spill, if safe to do so. Protect bodies of water by diking,
absorbents, or absorbent boom, if possible. Do not flush down sewer or drainage systems, unless
system is designed and permitted to handle such material. The use of fire fighting foam may be useful in
certain situations to reduce vapors. The proper use of water spray may effectively disperse product
vapors or the liquid itself, preventing contact with ignition sources or areas/equipment that require
protection.
Take up with sand or other oil absorbing materials. Carefully shovel, scoop or sweep up into a waste
container for reclamation or disposal - caution, flammable vapors may accumulate in closed containers.
Response and clean-up crews must be properly trained and must utilize proper protective equipment
(see Section 8).
7.
HANDLING and STORAGE
HANDLING PRECAUTIONS
Handle as a combustible liquid. Keep away from heat, sparks, and open flame! Electrical equipment
should be approved for classified area. Bond and ground containers during product transfer to reduce the
possibility of static-initiated fire or explosion.
Diesel fuel, and in particular low and ultra low sulfur diesel fuel, has the capability of accumulating a static
electrical charge of sufficient energy to cause a fire/explosion in the presence of lower flashpoint products
such as gasoline. The accumulation of such a static charge occurs as the diesel flows through pipelines,
filters, nozzles and various work tasks such as tank/container filling, splash loading, tank cleaning;
product sampling; tank gauging; cleaning, mixing, vacuum truck operations, switch loading, and product
agitation. There is a greater potential for static charge accumulation in cold temperature, low humidity
conditions.
Documents such as 29 CFR OSHA 1910.106 "Flammable and Combustible Liquids, NFPA 77
Recommended Practice on Static Electricity, API 2003 "Protection Against Ignitions Arising Out of Static,
Lightning, and Stray Currents and ASTM D4865 "Standard Guide for Generation and Dissipation of Static
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Electricity in Petroleum Fuel Systems" address special precautions and design requirements involving
loading rates, grounding, bonding, filter installation, conductivity additives and especially the hazards
associated with "switch loading." ["Switch Loading" is when a higher flash point product (such as diesel)
is loaded into tanks previously containing a low flash point product (such as gasoline) and the electrical
charge generated during loading of the diesel results in a static ignition of the vapor from the previous
cargo (gasoline).]
Note: When conductivity additives are used or are necessary the product should achieve 25
picosiemens/meter or greater at the handling temperature.
STORAGE PRECAUTIONS
Keep away from flame, sparks, excessive temperatures and open flame. Use approved vented
containers. Keep containers closed and clearly labeled. Empty product containers or vessels may contain
explosive vapors. Do not pressurize, cut, heat, weld or expose such containers to sources of ignition.
Store in a well-ventilated area. This storage area should comply with NFPA 30 "Flammable and
Combustible Liquid Code". Avoid storage near incompatible materials. The cleaning of tanks previously
containing this product should follow API Recommended Practice (RP) 2013 "Cleaning Mobile Tanks In
Flammable and Combustible Liquid Service" and API RP 2015 "Cleaning Petroleum Storage Tanks".
WORK/HYGIENIC PRACTICES
Emergency eye wash capability should be available in the near proximity to operations presenting a
potential splash exposure. Use good personal hygiene practices. Avoid repeated and/or prolonged skin
exposure. Wash hands before eating, drinking, smoking, or using toilet facilities. Do not use as a
cleaning solvent on the skin. Do not use solvents or harsh abrasive skin cleaners for washing this product
from exposed skin areas. Waterless hand cleaners are effective. Promptly remove contaminated
clothing and launder before reuse. Use care when laundering to prevent the formation of flammable
vapors which could ignite via washer or dryer. Consider the need to discard contaminated leather shoes
and gloves.
8.

EXPOSURE CONTROLS and PERSONAL PROTECTION

EXPOSURE LIMITS
Components (CAS No.)

Diesel Fuel: (68476-34-6)
Naphthalene (91-20-3)

Source
OSHA
ACGIH

Exposure Limits
TWA/STEL
5 mg/m, as mineral oil mist
3
100 mg/m (as totally hydrocarbon vapor) TWA

OSHA

10 ppm TWA

ACGIH

10 ppm TWA / 15 ppm STEL

Note
A3, skin

A4, Skin

ENGINEERING CONTROLS
Use adequate ventilation to keep vapor concentrations of this product below occupational exposure and
flammability limits, particularly in confined spaces.
EYE/FACE PROTECTION
Safety glasses or goggles are recommended where there is a possibility of splashing or spraying.
SKIN PROTECTION
Gloves constructed of nitrile, neoprene, or PVC are recommended. Chemical protective clothing such as
of E.I. DuPont TyChem®, Saranex® or equivalent recommended based on degree of exposure. Note:
The resistance of specific material may vary from product to product as well as with degree of exposure.
Consult manufacturer specifications for further information.
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RESPIRATORY PROTECTION
A NIOSH/MSHA-approved air-purifying respirator with organic vapor cartridges or canister may be
permissible under certain circumstances where airborne concentrations are or may be expected to
exceed exposure limits or for odor or irritation. Protection provided by air-purifying respirators is limited.
Refer to OSHA 29 CFR 1910.134, NIOSH Respirator Decision Logic, and the manufacturer for additional
guidance on respiratory protection selection.
Use a positive pressure, air-supplied respirator if there is a potential for uncontrolled release, exposure
levels are not known, in oxygen-deficient atmospheres, or any other circumstance where an air-purifying
respirator may not provide adequate protection.
9.
PHYSICAL and CHEMICAL PROPERTIES
APPEARANCE
Clear, straw-yellow liquid. Dyed fuel oil will be red or reddish-colored.
ODOR
Mild, petroleum distillate odor
BASIC PHYSICAL PROPERTIES
BOILING RANGE:
320 to 690 oF (160 to 366 oC)
VAPOR PRESSURE:
0.009 psia @ 70 oF (21 oC)
VAPOR DENSITY (air = 1):
> 1.0
SPECIFIC GRAVITY (H2O = 1): 0.83 to 0.88 @ 60 oF (16 oC)
PERCENT VOLATILES:
100 %
EVAPORATION RATE:
Slow; varies with conditions
Negligible
SOLUBILITY (H2O):
10.
STABILITY and REACTIVITY
STABILITY:
Stable. Hazardous polymerization will not occur.
CONDITIONS TO AVOID and INCOMPATIBLE MATERIALS
Avoid high temperatures, open flames, sparks, welding, smoking and other ignition sources. Keep away
from strong oxidizers; Viton ®; Fluorel ®
HAZARDOUS DECOMPOSITION PRODUCTS
Carbon monoxide, carbon dioxide and non-combusted hydrocarbons (smoke).
11.
TOXICOLOGICAL PROPERTIES
ACUTE TOXICITY
Acute dermal LD50 (rabbits): > 5 ml/kg
Primary dermal irritation: extremely irritating (rabbits)
Guinea pig sensitization: negative

Acute oral LD50 (rats): 9 ml/kg
Draize eye irritation: non-irritating (rabbits)

CHRONIC EFFECTS AND CARCINOGENICITY
Carcinogenic: OSHA: NO
IARC: NO
NTP: NO

ACGIH: A3

Studies have shown that similar products produce skin tumors in laboratory animals following repeated
applications without washing or removal. The significance of this finding to human exposure has not
been determined. Other studies with active skin carcinogens have shown that washing the animal’s skin
with soap and water between applications reduced tumor formation.
MUTAGENICITY (genetic effects)
This material has been positive in a mutagenicity study.
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12.
ECOLOGICAL INFORMATION
Keep out of sewers, drainage areas, and waterways. Report spills and releases, as applicable, under
Federal and State regulations.
13.
DISPOSAL CONSIDERATIONS
Consult federal, state and local waste regulations to determine appropriate disposal options.
14.
TRANSPORTATION INFORMATION
PROPER SHIPPING NAME:
HAZARD CLASS and PACKING GROUP:
DOT IDENTIFICATION NUMBER:
DOT SHIPPING LABEL:

Diesel Fuel
Placard (International Only):
3, PG III
NA 1993 (Domestic)
UN 1202 (International)
None
Use Combustible Placard if
shipping in bulk domestically

15.
REGULATORY INFORMATION
U.S. FEDERAL, STATE, and LOCAL REGULATORY INFORMATION
This product and its constituents listed herein are on the EPA TSCA Inventory. Any spill or uncontrolled
release of this product, including any substantial threat of release, may be subject to federal, state and/or
local reporting requirements. This product and/or its constituents may also be subject to other regulations
at the state and/or local level. Consult those regulations applicable to your facility/operation.
CLEAN WATER ACT (OIL SPILLS)
Any spill or release of this product to "navigable waters" (essentially any surface water, including certain
wetlands) or adjoining shorelines sufficient to cause a visible sheen or deposit of a sludge or emulsion
must be reported immediately to the National Response Center (1-800-424-8802) as required by U.S.
Federal Law. Also contact appropriate state and local regulatory agencies as required.
CERCLA SECTION 103 and SARA SECTION 304 (RELEASE TO THE ENVIRONMENT)
The CERCLA definition of hazardous substances contains a “petroleum exclusion” clause which exempts
crude oil, refined, and unrefined petroleum products and any indigenous components of such. However,
other federal reporting requirements (e.g., SARA Section 304 as well as the Clean Water Act if the spill
occurs on navigable waters) may still apply.
SARA SECTION 311/312 - HAZARD CLASSES
ACUTE HEALTH

CHRONIC HEALTH

FIRE

SUDDEN RELEASE OF PRESSURE

REACTIVE

X

X

X

--

--

SARA SECTION 313 - SUPPLIER NOTIFICATION
This product may contain listed chemicals below the de minimis levels which therefore are not subject to
the supplier notification requirements of Section 313 of the Emergency Planning and Community RightTo-Know Act (EPCRA) of 1986 and of 40 CFR 372. If you may be required to report releases of
chemicals listed in 40 CFR 372.28, you may contact Hess Corporate Safety if you require additional
information regarding this product.
CALIFORNIA PROPOSITON 65 LIST OF CHEMICALS
This product contains the following chemicals that are included on the Proposition 65 "List of Chemicals"
required by the California Safe Drinking Water and Toxic Enforcement Act of 1986:
INGREDIENT NAME (CAS NUMBER)
Diesel Engine Exhaust (no CAS Number listed)

Date Listed
10/01/1990

CANADIAN REGULATORY INFORMATION (WHMIS)
Class B, Division 3 (Combustible Liquid) and Class D, Division 2, Subdivision B (Toxic by other means)
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OTHER INFORMATION

HEALTH:
0
FIRE:
2
REACTIVITY:
0
Refer to NFPA 704 “Identification of the Fire Hazards of Materials” for further information
NFPA® HAZARD RATING

HMIS® HAZARD RATING

HEALTH:
FIRE:
PHYSICAL:

1*
2
0

* Chronic

SUPERSEDES MSDS DATED: 02/28/2001
ABBREVIATIONS:
AP = Approximately
N/A = Not Applicable

< = Less than
> = Greater than
N/D = Not Determined ppm = parts per million

ACRONYMS:
ACGIH American Conference of Governmental
Industrial Hygienists
AIHA
American Industrial Hygiene Association
ANSI
American National Standards Institute
(212) 642-4900
API
American Petroleum Institute
(202) 682-8000
CERCLA Comprehensive Emergency Response,
Compensation, and Liability Act
DOT
U.S. Department of Transportation
[General info: (800) 467-4922]
EPA
U.S. Environmental Protection Agency
HMIS
Hazardous Materials Information System
IARC
International Agency For Research On
Cancer
MSHA
Mine Safety and Health Administration
NFPA
National Fire Protection Association
(617)770-3000
NIOSH National Institute of Occupational Safety
and Health
NOIC
Notice of Intended Change (proposed
change to ACGIH TLV)

NTP
OPA
OSHA
PEL
RCRA
REL
SARA
SCBA
SPCC
STEL
TLV
TSCA
TWA
WEEL
WHMIS

National Toxicology Program
Oil Pollution Act of 1990
U.S. Occupational Safety & Health
Administration
Permissible Exposure Limit (OSHA)
Resource Conservation and Recovery
Act
Recommended Exposure Limit (NIOSH)
Superfund Amendments and
Reauthorization Act of 1986 Title III
Self-Contained Breathing Apparatus
Spill Prevention, Control, and
Countermeasures
Short-Term Exposure Limit (generally
15 minutes)
Threshold Limit Value (ACGIH)
Toxic Substances Control Act
Time Weighted Average (8 hr.)
Workplace Environmental Exposure
Level (AIHA)
Canadian Workplace Hazardous
Materials Information System

DISCLAIMER OF EXPRESSED AND IMPLIED WARRANTIES
Information presented herein has been compiled from sources considered to be dependable, and is accurate and reliable to the best
of our knowledge and belief, but is not guaranteed to be so. Since conditions of use are beyond our control, we make no warranties,
expressed or implied, except those that may be contained in our written contract of sale or acknowledgment.
Vendor assumes no responsibility for injury to vendee or third persons proximately caused by the material if reasonable safety
procedures are not adhered to as stipulated in the data sheet. Additionally, vendor assumes no responsibility for injury to vendee or
third persons proximately caused by abnormal use of the material, even if reasonable safety procedures are followed. Furthermore,
vendee assumes the risk in their use of the material.
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1. Product and Company Identification
Material name

UNLEADED GASOLINE

Version #

01

Revision date

10-23-2010

MSDS Number

002

Product use

Motor fuels.

Synonym(s)

Regular/Premium/Midgrade - Unleaded Gasoline, RFG - Reformulated Unleaded Gasoline,
Conventional Unleaded Gasoline, Oxygenated Unleaded Gasoline, Non-Oxygenated Unleaded
Gasoline, CARB (California Air Resource Board) Unleaded Gasoline, RBOB - Reformulated
Blendstock for Oxygenate Blending, CBOB - Conventional Blendstock for Oxygenate Blending,
Petrol, Motor Fuel.
See section 16 for complete information.

Manufacturer information

Valero Marketing & Supply Company and Affiliates
P.O. Box 696000
San Antonio, TX 78269-6000
General Assistance 210-345-4593
24 Hour Emergency 866-565-5220
1-800-424-9300 (CHEMTREC USA)

2. Hazards Identification
Physical state

Liquid.

Appearance

Light straw to red clear liquid with characteristic strong odor of gasoline.

Emergency overview

DANGER!
Extremely flammable liquid and vapor - vapor may cause flash fire. Will be easily ignited by heat,
spark or flames. Heat may cause the containers to explode.
Harmful if inhaled, absorbed through skin, or swallowed. Aspiration may cause lung damage.
Irritating to eyes, respiratory system and skin. In high concentrations, vapors and spray mists are
narcotic and may cause headache, fatigue, dizziness and nausea. Contains benzene. Cancer
hazard - can cause cancer. Mutagen. May cause heritable genetic damage. May cause adverse
reproductive effects - such as birth defects, miscarriages, or infertility. Toxic to aquatic organisms,
may cause long-term adverse effects in the aquatic environment.

OSHA regulatory status

This product is considered hazardous under 29 CFR 1910.1200 (Hazard Communication).

Potential health effects
Routes of exposure

Inhalation. Ingestion. Skin contact. Eye contact.

Eyes

Contact may irritate or burn eyes. Eye contact may result in corneal injury.

Skin

Harmful if absorbed through skin. Irritating to skin. Frequent or prolonged contact may defat and
dry the skin, leading to discomfort and dermatitis.

Inhalation

Harmful if inhaled. Irritating to respiratory system. In high concentrations, vapors and spray mists
are narcotic and may cause headache, fatigue, dizziness and nausea. May cause breathing
disorders and lung damage. May cause cancer by inhalation. Prolonged inhalation may be
harmful.

Ingestion

Harmful if swallowed. Ingestion may result in vomiting; aspiration (breathing) of vomitus into lungs
must be avoided as even small quantities may result in aspiration pneumonitis. Irritating to mouth,
throat, and stomach.

Target organs

Blood. Eyes. Liver. Respiratory system. Skin. Kidneys. Central nervous system.

Chronic effects

Cancer hazard. Contains material which may have reproductive toxicity, teratogenetic or
mutagenic effects. Liver injury may occur. Kidney injury may occur. May cause central nervous
system disorder (e.g., narcosis involving a loss of coordination, weakness, fatigue, mental
confusion and blurred vision) and/or damage. Frequent or prolonged contact may defat and dry
the skin, leading to discomfort and dermatitis.

Signs and symptoms

Irritation of nose and throat. Irritation of eyes and mucous membranes. Skin irritation.
Unconsciousness. Corneal damage. Narcosis. Cyanosis (blue tissue condition, nails, lips, and/or
skin). Decrease in motor functions. Behavioral changes. Edema. Liver enlargement. Jaundice.
Conjunctivitis. Proteinuria. Defatting of the skin. Rash.

Potential environmental effects

Toxic to aquatic organisms. May cause long-term adverse effects in the aquatic environment.

UNLEADED GASOLINE
3536
Prepared by 3E Company

CPH MSDS NA
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3. Composition / Information on Ingredients
Components

CAS #

Percent

Gasoline

86290-81-5

0-100

Toluene

108-88-3

0-30

Hexane (Other Isomers)

96-14-0

5-25

Xylene (o, m, p isomers)

1330-20-7

0-25

Octane (All isomers)

111-65-9

0-18.5

Ethanol

64-17-5

0-10

1,2,4, Trimethylbenzene

95-63-6

0-6

n-Heptane

142-82-5

1-5

Pentane

109-66-0

1-5

Cumene

98-82-8

0-5

Ethylbenzene

100-41-4

0-5

Benzene

71-43-2

0-4.9

n-Hexane

110-54-3

0-3

Cyclohexane

110-82-7

0-3

4. First Aid Measures
First aid procedures
Eye contact

Immediately flush eyes with plenty of water for at least 15 minutes. Remove contact lenses, if
present and easy to do. Continue rinsing. Get medical attention.

Skin contact

Remove contaminated clothing and shoes. Wash off immediately with soap and plenty of water.
Get medical attention if irritation develops or persists. Wash clothing separately before reuse.
Destroy or thoroughly clean contaminated shoes. If high pressure injection under the skin occurs,
always seek medical attention.

Inhalation

Move to fresh air. If breathing is difficult, give oxygen. If not breathing, give artificial respiration.
Get medical attention.

Ingestion

Rinse mouth thoroughly. Do not induce vomiting without advice from poison control center. Do not
give mouth-to-mouth resuscitation. If vomiting occurs, keep head low so that stomach content
does not get into the lungs. Get medical attention immediately.

Notes to physician

In case of shortness of breath, give oxygen. Keep victim warm. Keep victim under observation.
Symptoms may be delayed.

General advice

If exposed or concerned: get medical attention/advice. Ensure that medical personnel are aware
of the material(s) involved, and take precautions to protect themselves. Show this safety data
sheet to the doctor in attendance. Wash contaminated clothing before re-use.

5. Fire Fighting Measures
Flammable properties

Flammable by OSHA criteria. Containers may explode when heated.

Extinguishing media
Suitable extinguishing
media

Water spray. Water fog. Foam. Dry chemical powder. Carbon dioxide (CO2).

Unsuitable extinguishing
media
Protection of firefighters
Specific hazards arising
from the chemical
Protective equipment and
precautions for firefighters

UNLEADED GASOLINE
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Do not use a solid water stream as it may scatter and spread fire.

Vapor may cause flash fire. Vapors can flow along surfaces to distant ignition source and flash
back. Sensitive to static discharge.
Wear full protective clothing, including helmet, self-contained positive pressure or pressure
demand breathing apparatus, protective clothing and face mask.
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Fire fighting
equipment/instructions

Wear full protective clothing, including helmet, self-contained positive pressure or pressure
demand breathing apparatus, protective clothing and face mask. Withdraw immediately in case of
rising sound from venting safety devices or any discoloration of tanks due to fire. Fight fire from
maximum distance or use unmanned hose holders or monitor nozzles. Move containers from fire
area if you can do it without risk. In the event of fire, cool tanks with water spray. Cool containers
exposed to flames with water until well after the fire is out. For massive fire, use unmanned hose
holders or monitor nozzles; if this is impossible, withdraw from area and let fire burn. Vapors may
form explosive air mixtures even at room temperature. Prevent buildup of vapors or gases to
explosive concentrations. Some of these materials, if spilled, may evaporate leaving a flammable
residue. Water runoff can cause environmental damage. Use compatible foam to minimize vapor
generation as needed.

Specific methods

In the event of fire and/or explosion do not breathe fumes. Use water spray to cool unopened
containers.

Hazardous combustion
products

Carbon monoxide. Carbon Dioxide. Sulfur oxides. Nitrogen oxides (NOx). Hydrocarbons.

6. Accidental Release Measures
Personal precautions

Keep unnecessary personnel away. Local authorities should be advised if significant spills cannot
be contained. Keep upwind. Keep out of low areas. Ventilate closed spaces before entering. Do
not touch damaged containers or spilled material unless wearing appropriate protective clothing.
See Section 8 of the MSDS for Personal Protective Equipment.

Environmental precautions

Gasoline may contain oxygenated blend products (Ethanol, etc.) that are soluble in water and
therefore precautions should be taken to protect surface and groundwater sources from
contamination. If facility or operation has an "oil or hazardous substance contingency plan",
activate its procedures. Stay upwind and away from spill. Wear appropriate protective equipment
including respiratory protection as conditions warrant. Do not enter or stay in area unless
monitoring indicates that it is safe to do so. Isolate hazard area and restrict entry to emergency
crew. Extremely flammable. Review Fire Fighting Measures, Section 5, before proceeding with
clean up. Keep all sources of ignition (flames, smoking, flares, etc.) and hot surfaces away from
release. Contain spill in smallest possible area. Recover as much product as possible (e.g. by
vacuuming). Stop leak if it can be done without risk. Use water spray to disperse vapors. Use
compatible foam to minimize vapor generation as needed. Spilled material may be absorbed by
an appropriate absorbent, and then handled in accordance with environmental regulations.
Prevent spilled material from entering sewers, storm drains, other unauthorized treatment or
drainage systems and natural waterways. Contact fire authorities and appropriate federal, state
and local agencies. If spill of any amount is made into or upon navigable waters, the contiguous
zone, or adjoining shorelines, contact the National Response Center at 1-800-424-8802. For
highway or railways spills, contact Chemtrec at 1-800-424-9300.

Methods for containment

Eliminate all ignition sources (no smoking, flares, sparks, or flames in immediate area). Stop leak
if you can do so without risk. This material is a water pollutant and should be prevented from
contaminating soil or from entering sewage and drainage systems and bodies of water. Dike the
spilled material, where this is possible. Prevent entry into waterways, sewers, basements or
confined areas.

Methods for cleaning up

Use non-sparking tools and explosion-proof equipment.
Small Spills: Absorb spill with vermiculite or other inert material, then place in a container for
chemical waste. Clean surface thoroughly to remove residual contamination. This material and its
container must be disposed of as hazardous waste.
Large Spills: Use a non-combustible material like vermiculite, sand or earth to soak up the product
and place into a container for later disposal. Prevent product from entering drains. Do not allow
material to contaminate ground water system. Should not be released into the environment.

Other information

Clean up in accordance with all applicable regulations.

7. Handling and Storage
Handling

UNLEADED GASOLINE
3536
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Wear personal protective equipment. Do not breathe dust/fume/gas/mist/vapors/spray. Avoid
contact with eyes, skin, and clothing. Do not taste or swallow. Avoid prolonged exposure. Use
only with adequate ventilation. Wash thoroughly after handling. The product is extremely
flammable, and explosive vapor/air mixtures may be formed even at normal room temperatures.
DO NOT handle, store or open near an open flame, sources of heat or sources of ignition. Protect
material from direct sunlight. Take precautionary measures against static discharges. All
equipment used when handling the product must be grounded. Use non-sparking tools and
explosion-proof equipment. When using, do not eat, drink or smoke. Avoid release to the
environment.

CPH MSDS NA

Version #: 01

Revison date: 10-23-2010

Print date: 10-23-2010

3 / 16

Storage

Flammable liquid storage. Do not handle or store near an open flame, heat or other sources of
ignition. This material can accumulate static charge which may cause spark and become an
ignition source. The pressure in sealed containers can increase under the influence of heat. Keep
container tightly closed in a cool, well-ventilated place. Keep away from food, drink and animal
feedingstuffs. Keep out of the reach of children.

8. Exposure Controls / Personal Protection
Occupational exposure limits
US. ACGIH Threshold Limit Values
Components

Type

Value

1,2,4, Trimethylbenzene
(95-63-6)
Benzene (71-43-2)

TWA

25 ppm

STEL
TWA
TWA
TWA
STEL
STEL
TWA
STEL
TWA
STEL

2.5 ppm
0.5 ppm
50 ppm
100 ppm
1000 ppm
125 ppm
100 ppm
500 ppm
300 ppm
1000 ppm

TWA
STEL
TWA
TWA
TWA

500 ppm
500 ppm
400 ppm
50 ppm
300 ppm

TWA
TWA
STEL

600 ppm
20 ppm
150 ppm

TWA

100 ppm

Components

Type

Value

Benzene (71-43-2)

Cumene (98-82-8)

Ceiling
STEL
TWA
PEL

Cyclohexane (110-82-7)

PEL

Ethanol (64-17-5)

PEL

Ethylbenzene (100-41-4)

PEL

n-Heptane (142-82-5)

PEL

n-Hexane (110-54-3)

PEL

Octane (All isomers)
(111-65-9)

PEL

25 ppm
5 ppm
1 ppm
50 ppm
245 mg/m3
300 ppm
1050 mg/m3
1900 mg/m3
1000 ppm
435 mg/m3
100 ppm
500 ppm
2000 mg/m3
500 ppm
1800 mg/m3
500 ppm

Pentane (109-66-0)

PEL

Toluene (108-88-3)

Ceiling
TWA
PEL

Cumene (98-82-8)
Cyclohexane (110-82-7)
Ethanol (64-17-5)
Ethylbenzene (100-41-4)
Gasoline (86290-81-5)
Hexane (Other Isomers)
(96-14-0)
n-Heptane (142-82-5)
n-Hexane (110-54-3)
Octane (All isomers)
(111-65-9)
Pentane (109-66-0)
Toluene (108-88-3)
Xylene (o, m, p isomers)
(1330-20-7)
US. OSHA Table Z-2 (29 CFR 1910.1000)

Xylene (o, m, p isomers)
(1330-20-7)

2350 mg/m3
1000 ppm
2950 mg/m3
300 ppm
200 ppm
435 mg/m3
100 ppm
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Canada. Alberta OELs (Occupational Health & Safety Code, Schedule 1, Table 2)
Components

Type

Value

1,2,4, Trimethylbenzene
(95-63-6)

TWA

25 ppm

Benzene (71-43-2)

STEL
TWA

Cumene (98-82-8)

TWA

Cyclohexane (110-82-7)

TWA

Ethanol (64-17-5)

TWA

Ethylbenzene (100-41-4)

STEL
TWA

Gasoline (86290-81-5)
Hexane (Other Isomers)
(96-14-0)

STEL
TWA
STEL

TWA
n-Heptane (142-82-5)

STEL
TWA

n-Hexane (110-54-3)

TWA

Octane (All isomers)
(111-65-9)

TWA

Pentane (109-66-0)

TWA

Toluene (108-88-3)

TWA

123 mg/m3
2.5 ppm
8 mg/m3
1.6 mg/m3
0.5 ppm
50 ppm
246 mg/m3
344 mg/m3
100 ppm
1880 mg/m3
1000 ppm
125 ppm
543 mg/m3
100 ppm
434 mg/m3
500 ppm
300 ppm
1000 ppm
3500 mg/m3
1760 mg/m3
500 ppm
2050 mg/m3
500 ppm
400 ppm
1640 mg/m3
176 mg/m3
50 ppm
300 ppm
1400 mg/m3
600 ppm
1770 mg/m3
188 mg/m3
50 ppm

Canada. British Columbia OELs. (Occupational Exposure Limits for Chemical Substances, Occupational Health and
Safety Regulation 296/97, as amended)
Components
1,2,4, Trimethylbenzene
(95-63-6)
Benzene (71-43-2)
Cumene (98-82-8)
Cyclohexane (110-82-7)
Ethanol (64-17-5)
Ethylbenzene (100-41-4)
Gasoline (86290-81-5)
Hexane (Other Isomers)
(96-14-0)
n-Heptane (142-82-5)
n-Hexane (110-54-3)
Octane (All isomers)
(111-65-9)
Pentane (109-66-0)
Toluene (108-88-3)
UNLEADED GASOLINE
3536
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Type
TWA

Value
25 ppm

STEL
TWA
STEL
TWA
TWA
STEL
STEL
TWA
STEL
TWA
TWA

2.5 ppm
0.5 ppm
75 ppm
25 ppm
100 ppm
1000 ppm
125 ppm
100 ppm
500 ppm
300 ppm
200 ppm

STEL
TWA
TWA
TWA

500 ppm
400 ppm
20 ppm
300 ppm

TWA
TWA

600 ppm
20 ppm
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Canada. British Columbia OELs. (Occupational Exposure Limits for Chemical Substances, Occupational Health and
Safety Regulation 296/97, as amended)
Components
Xylene (o, m, p isomers)
(1330-20-7)

Type
STEL

Value
150 ppm

TWA

100 ppm

Canada. Ontario OELs. (Ministry of Labor - Control of Exposure to Biological or Chemical Agents)
Components

Type

Value

1,2,4, Trimethylbenzene
(95-63-6)

TWA

123 mg/m3

Benzene (71-43-2)
Cumene (98-82-8)

STEL
TWA
TWA

Cyclohexane (110-82-7)
Ethanol (64-17-5)

TWA
TWA

Ethylbenzene (100-41-4)

STEL
TWA

Gasoline (86290-81-5)
Hexane (Other Isomers)
(96-14-0)

STEL
TWA
STEL

TWA
n-Heptane (142-82-5)

STEL
TWA

n-Hexane (110-54-3)

TWA

Octane (All isomers)
(111-65-9)

STEL

TWA
Pentane (109-66-0)

STEL
TWA

Toluene (108-88-3)
Xylene (o, m, p isomers)
(1330-20-7)

TWA
STEL

TWA

25 ppm
2.5 ppm
0.5 ppm
245 mg/m3
50 ppm
100 ppm
1900 mg/m3
1000 ppm
540 mg/m3
125 ppm
100 ppm
435 mg/m3
500 ppm
300 ppm
1000 ppm
3520 mg/m3
500 ppm
1760 mg/m3
500 ppm
2045 mg/m3
400 ppm
1635 mg/m3
50 ppm
176 mg/m3
375 ppm
1750 mg/m3
300 ppm
1400 mg/m3
750 ppm
2210 mg/m3
600 ppm
1770 mg/m3
20 ppm
150 ppm
650 mg/m3
100 ppm
435 mg/m3

Canada. Quebec OELS. (Ministry of Labor - Regulation Respecting the Quality of the Work Environment)
Components

Type

Value

1,2,4, Trimethylbenzene
(95-63-6)

TWA

25 ppm

Benzene (71-43-2)

STEL
TWA

Cumene (98-82-8)

TWA

Cyclohexane (110-82-7)

TWA

UNLEADED GASOLINE
3536
Prepared by 3E Company

123 mg/m3
15.5 mg/m3
5 ppm
3 mg/m3
1 ppm
246 mg/m3
50 ppm
300 ppm
1030 mg/m3
CPH MSDS NA

Version #: 01

Revison date: 10-23-2010

Print date: 10-23-2010

6 / 16

Canada. Quebec OELS. (Ministry of Labor - Regulation Respecting the Quality of the Work Environment)
Components

Type

Value

Ethanol (64-17-5)

TWA

Ethylbenzene (100-41-4)

STEL

1880 mg/m3
1000 ppm
543 mg/m3
125 ppm
100 ppm
434 mg/m3
3500 mg/m3

TWA
Hexane (Other Isomers)
(96-14-0)

STEL

TWA
n-Heptane (142-82-5)

STEL
TWA

n-Hexane (110-54-3)

TWA

Octane (All isomers)
(111-65-9)

STEL

TWA
Pentane (109-66-0)

TWA

Toluene (108-88-3)

TWA

Xylene (o, m, p isomers)
(1330-20-7)

STEL

TWA

1000 ppm
500 ppm
1760 mg/m3
500 ppm
2050 mg/m3
400 ppm
1640 mg/m3
50 ppm
176 mg/m3
375 ppm
1750 mg/m3
300 ppm
1400 mg/m3
120 ppm
350 mg/m3
188 mg/m3
50 ppm
651 mg/m3
150 ppm
100 ppm
434 mg/m3

Mexico. Occupational Exposure Limit Values
Components

Type

Value

1,2,4, Trimethylbenzene
(95-63-6)

STEL

35 ppm

TWA
Benzene (71-43-2)

STEL
TWA

Cumene (98-82-8)

STEL
TWA

Cyclohexane (110-82-7)

STEL
TWA

Ethanol (64-17-5)

TWA

Ethylbenzene (100-41-4)

STEL
TWA

Hexane (Other Isomers)
(96-14-0)

STEL

TWA
n-Heptane (142-82-5)
UNLEADED GASOLINE
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STEL

170 mg/m3
25 ppm
125 mg/m3
5 ppm
16 mg/m3
3.2 mg/m3
1 ppm
365 mg/m3
75 ppm
50 ppm
245 mg/m3
375 ppm
1300 mg/m3
300 ppm
1050 mg/m3
1900 mg/m3
1000 ppm
125 ppm
545 mg/m3
100 ppm
435 mg/m3
3500 mg/m3
1000 ppm
500 ppm
1760 mg/m3
500 ppm
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Mexico. Occupational Exposure Limit Values
Components

Type
TWA

n-Hexane (110-54-3)

TWA

Octane (All isomers)
(111-65-9)

STEL

TWA
Pentane (109-66-0)

STEL
TWA

Toluene (108-88-3)

TWA

Xylene (o, m, p isomers)
(1330-20-7)

STEL

TWA
Engineering controls

Value
2000 mg/m3
400 ppm
1600 mg/m3
50 ppm
176 mg/m3
375 ppm
1800 mg/m3
300 ppm
1450 mg/m3
760 ppm
2250 mg/m3
600 ppm
1800 mg/m3
188 mg/m3
50 ppm
655 mg/m3
150 ppm
100 ppm
435 mg/m3

Provide adequate general and local exhaust ventilation. Use process enclosures, local exhaust
ventilation, or other engineering controls to control airborne levels below recommended exposure
limits. Use explosion-proof equipment.

Personal protective equipment
Eye / face protection

Wear safety glasses. If splash potential exists, wear full face shield or chemical goggles.

Skin protection

Wear chemical-resistant, impervious gloves. Full body suit and boots are recommended when
handling large volumes or in emergency situations. Flame retardant protective clothing is
recommended.

Respiratory protection

Use a properly fitted, air-purifying or air-fed respirator complying with an approved standard if a
risk assessment indicates this is necessary. Respirator selection must be based on known or
anticipated exposure levels, the hazards of the product and the safe working limits of the selected
respirator. If workplace exposure limits for product or components are exceeded, NIOSH
approved equipment should be worn. Proper respirator selection should be determined by
adequately trained personnel, based on the contaminants, the degree of potential exposure and
published respiratory protection factors. This equipment should be available for nonroutine and
emergency use.

General hygiene
considerations

Consult supervisor for special handling instructions. Avoid contact with eyes. Avoid contact with
skin. Keep away from food and drink. Wash hands before breaks and immediately after handling
the product. Provide eyewash station and safety shower. Handle in accordance with good
industrial hygiene and safety practice.

9. Physical & Chemical Properties
Appearance

Light straw to red clear liquid with characteristic strong odor of gasoline.

Color

Light straw to red clear.

Odor

Characteristic Gasoline Odor (Strong).

Odor threshold

Not available.

Physical state

Liquid.

Form

Liquid.

pH

Not available.

Melting point

Not available.

Freezing point

44 °F (6.67 °C) May start to solidify at this temperature. This is based on data for the following
ingredient: Cyclohexane. Weighted average: -91.9 deg C (-133.4 deg F)

Boiling point

80.1 - 440.1 °F (26.7 - 226.7 °C)

Flash point

-40 °F (-40 °C) (closed cup)

Evaporation rate

10 - 11 BuAc

Flammability limits in air, upper, 7.1 %
% by volume
UNLEADED GASOLINE
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Flammability limits in air, lower, 1.3 %
% by volume
Vapor pressure

60.8 - 101.3 kPa (20°C)

Vapor density

3 - 4 (Air=1)

Specific gravity

0.66 - 0.75 (Water=1) (60°F)

Solubility (water)

Very slightly soluble.

Partition coefficient
(n-octanol/water)

Not available.

Auto-ignition temperature

> 500 °F (> 260 °C)

Decomposition temperature

Not available.

VOC

100 %

10. Chemical Stability & Reactivity Information
Chemical stability

Stable under normal temperature conditions and recommended use.

Conditions to avoid

Heat, flames and sparks. Ignition sources. Contact with incompatible materials. Do not pressurize,
cut, weld, braze, solder, drill, grind or expose empty containers to heat, flame, sparks, static
electricity, or other sources of ignition; they may explode and cause injury or death.

Incompatible materials

Strong oxidizing agents.

Hazardous decomposition
products

Carbon oxides. Sulfur oxides. Nitrogen oxides (NOx). Hydrocarbons.

Possibility of hazardous
reactions

Hazardous polymerization does not occur.

11. Toxicological Information
Toxicological data
Components

Test Results

Ethylbenzene (100-41-4)

Acute Dermal LD50 Rabbit: > 5000 mg/kg

Toluene (108-88-3)

Acute Oral LD50 Rat: 3500 mg/kg
Acute Oral LD50 Rat: 5.46 g/kg
Acute Dermal LD50 Rabbit: 14.1 ml/kg

Pentane (109-66-0)

Acute Inhalation LC50 Rat: 8000 mg/l 4 Hours
Acute Oral LD50 Rat: 2.6 g/kg
Acute Inhalation LC50 Rat: 364 mg/l 4 Hours

Cyclohexane (110-82-7)

Acute Oral LD50 Rat: 12705 mg/kg

Octane (All isomers) (111-65-9)

Acute Inhalation LC50 Rat: 118 mg/l 4 Hours

Xylene (o, m, p isomers) (1330-20-7)

Acute Oral LD50 Mouse: 1590 mg/kg

n-Heptane (142-82-5)

Acute Oral LD50 Rat: 6670 mg/kg
Acute Inhalation LC50 Rat: 103 mg/l 4 Hours

Ethanol (64-17-5)

Acute Inhalation LC50 Rat: 20000 ppm 10 hr

Benzene (71-43-2)

Acute Oral LD50 Rat: 6.2 g/kg
Acute Oral LD50 Rat: 3306 mg/kg

1,2,4, Trimethylbenzene (95-63-6)

Acute Dermal LD50 Rabbit: > 3160 mg/kg

Cumene (98-82-8)

Acute Inhalation LC50 Rat: > 2000 mg/l 48 Hours
Acute Oral LD50 Rat: 6 g/kg
Acute Inhalation LC50 Mouse: 2000 mg/l 7 Hours
Acute Inhalation LC50 Rat: 8000 mg/l 4 Hours
Acute Oral LD50 Rat: 1400 mg/kg
Acute Oral LD50 Rat: 2.91 g/kg

Acute effects

UNLEADED GASOLINE
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Harmful if inhaled, absorbed through skin, or swallowed. Harmful: may cause lung damage if
swallowed. Irritating to eyes, respiratory system and skin. In high concentrations, vapors and
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Local effects
US ACGIH Threshold Limit Values: Skin designation
Benzene (CAS 71-43-2)
n-Hexane (CAS 110-54-3)

Can be absorbed through the skin.
Can be absorbed through the skin.

Sensitization

This substance may have a potential for sensitization which may provoke an allergic reaction
among sensitive individuals.

Chronic effects

Repeated exposure of laboratory animals to high concentrations of gasoline vapors has caused
kidney damage and cancer in rats and cancer in mice. Gasoline was evaluated for genetic activity
in assays using microbial cells, cultured mammalian cells and rat bone marrow cells. The results
were all negative so gasoline was considered nonmutagenic under these conditions.
Overexposure to this product or its components has been suggested as a cause of liver
abnormalities in laboratory animals and humans. Lifetime studies by the American Petroleum
Institute have shown that kidney damage and kidney cancer can occur in male rats after
prolonged inhalation exposures at elevated concentrations of total gasoline. Kidneys of mice and
female rats were unaffected. The U.S. EPA Risk Assessment Forum has concluded that the male
rat kidney tumor results are not relevant for humans. Total gasoline exposure also produced liver
tumors in female mice only. The implication of these data for humans has not been determined.

Subchronic effects

Subchronic inhalation of benzene by rats produced decreased white blood cell counts, decreased
bone marrow cell activity, increased red blood cell activity and cataracts. Blood disorders may
occur after prolonged inhalation, prolonged skin contact and/or ingestion. Liver and kidney
damage may occur after prolonged and repeated exposure.

Carcinogenicity
ACGIH Carcinogens
Benzene (CAS 71-43-2)
Ethanol (CAS 64-17-5)
Ethylbenzene (CAS 100-41-4)
Gasoline (CAS 86290-81-5)

A1 Confirmed human carcinogen.
A3 Confirmed animal carcinogen with unknown relevance to
humans.
A3 Confirmed animal carcinogen with unknown relevance to
humans.
A3 Confirmed animal carcinogen with unknown relevance to
humans.
A4 Not classifiable as a human carcinogen.
A4 Not classifiable as a human carcinogen.

Toluene (CAS 108-88-3)
Xylene (o, m, p isomers) (CAS 1330-20-7)
IARC Monographs. Overall Evaluation of Carcinogenicity
Benzene (CAS 71-43-2)
1 Carcinogenic to humans.
Ethylbenzene (CAS 100-41-4)
2B Possibly carcinogenic to humans.
Gasoline (CAS 86290-81-5)
2B Possibly carcinogenic to humans.
Toluene (CAS 108-88-3)
3 Not classifiable as to carcinogenicity to humans.
Xylene (o, m, p isomers) (CAS 1330-20-7)
3 Not classifiable as to carcinogenicity to humans.
US NTP Report on Carcinogens: Known carcinogen
Benzene (CAS 71-43-2)
Known carcinogen.
US OSHA Specifically Regulated Substances: Cancer hazard
Benzene (CAS 71-43-2)
Cancer hazard.
Epidemiology

Contains benzene. Human epidemiology studies indicate that prolonged and/or repeated
overexposure to benzene may cause damage to the blood-producing system and serious blood
disorders, including leukemia. Animal tests suggest that prolonged and/or repeated overexposure
to benzene may damage the embryo/fetus. The relevance of these animal studies to humans has
not been fully established. Studies have shown a risk of spontaneous abortions in women
exposed to high concentrations of organic solvents during pregnancy.

Mutagenicity

In in-vitro experiments, neither benzene, toluene nor xylene changed the number of
sister-chromatid exchanges (SCEs) or the number of chromosomal aberrations in human
lymphocytes. However, toluene and xylene caused a significant cell growth inhibition which was
not observed with benzene in the same concentrations. In in-vivo experiments, toluene changed
the number of sister-chromatid exchanges (SCEs) in human lymphocytes. Toluene may cause
heritable genetic damage.

Neurological effects

Chronic exposure to high concentrations of various hydrocarbon blends may lead to
polyneuropathy (peripheral nerve damage), characterized by progressive weakness and
numbness in the extremities, loss of deep tendon reflexes and reduction of motor nerve
conduction velocity. Numerous cases of polyneuritis have been reported following prolonged
exposures to a petroleum fraction containing various isomers of heptane as major ingredients.
May cause central nervous system disorder (e.g., narcosis involving a loss of coordination,
weakness, fatigue) and/or damage.
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Reproductive effects

Benzene, xylene and toluene have demonstrated animal effects of reproductive toxicity. Animal
studies of benzene have shown testicular effects, alterations in reproductive cycles, chromosomal
aberrations and embryo/fetotoxicity. Ethanol has demonstrated human effects of reproductive
toxicity. May damage fertility or the unborn child. Can cause adverse reproductive effects - such
as birth defects, miscarriages, or infertility. Avoid exposure to women during early pregnancy.
Avoid contact during pregnancy/while nursing.

Teratogenicity

Abusive inhalation of toluene ("glue sniffing") has been reported to be associated with birth
defects in the offspring of abusers. Rats exposed to benzene and xylene vapor during pregnancy
showed embryo/fetotoxic effects. Ethanol has demonstrated human effects of teratogenicity.

Further information

Symptoms may be delayed.

12. Ecological Information
Ecotoxicological data
Components

Test Results

Ethylbenzene (100-41-4)

LC50 Rainbow trout,donaldson trout (Oncorhynchus mykiss):
4.2 mg/l 96 hours

Toluene (108-88-3)

LC50 Coho salmon,silver salmon (Oncorhynchus kisutch): 5.5
mg/l 96 hours

n-Hexane (110-54-3)

LC50 Fathead minnow (Pimephales promelas): 2.101 - 2.981
mg/l 96 hours

Cyclohexane (110-82-7)

LC50 Fathead minnow (Pimephales promelas): 3.961 - 5.181
mg/l 96 hours

n-Heptane (142-82-5)

LC50 Mozambique tilapia (Tilapia mossambica): 375 mg/l 96
hours

Ethanol (64-17-5)

EC50 Water flea (Daphnia magna): 7.7 - 11.2 mg/l 48 hours
LC50 Fathead minnow (Pimephales promelas): > 100 mg/l 96
hours

Benzene (71-43-2)

LC50 Rainbow trout,donaldson trout (Oncorhynchus mykiss):
5.3 mg/l 96 hours

1,2,4, Trimethylbenzene (95-63-6)

LC50 Fathead minnow (Pimephales promelas): 7.19 - 8.28 mg/l
96 hours

Cumene (98-82-8)

LC50 Rainbow trout,donaldson trout (Oncorhynchus mykiss):
2.7 mg/l 96 hours

Ecotoxicity

Contains a substance which causes risk of hazardous effects to the environment.

Environmental effects

The product contains a substance which is toxic to aquatic organisms and which may cause
long-term adverse effects in the aquatic environment.

Aquatic toxicity

Toxic to aquatic organisms. May cause long-term adverse effects in the aquatic environment.

Persistence and
degradability

Not available.

Bioaccumulation /
Accumulation

No data available.

Partition coefficient
(n-octanol/water)

Not available.

Mobility in environmental
media

No data available.

13. Disposal Considerations
Waste codes

D001: Waste Flammable material with a flash point <140 °F
D018: Waste Benzene

Disposal instructions

Dispose in accordance with all applicable regulations. Dispose of this material and its container to
hazardous or special waste collection point. Incinerate the material under controlled conditions in
an approved incinerator. Do not allow this material to drain into sewers/water supplies. Do not
contaminate ponds, waterways or ditches with chemical or used container.

14. Transport Information
DOT
Basic shipping requirements:
UN1203
UN number
Gasoline
Proper shipping name
UNLEADED GASOLINE
3536
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Hazard class
Packing group
Labels required
Additional information:

3
II
3

Special provisions
Packaging exceptions
Packaging non bulk
Packaging bulk
ERG number

139, B33, B101, T8
150
202
242
128

IATA
Basic shipping requirements:
1203
UN number
Gasoline
Proper shipping name
3
Hazard class
II
Packing group
Additional information:
3H
ERG code
IMDG
Basic shipping requirements:
1203
UN number
Gasoline
Proper shipping name
3
Hazard class
II
Packing group
F-E, S-E
EmS No.
TDG
Basic shipping requirements:
GASOLINE; MOTOR SPIRIT; or PETROL
Proper shipping name
3
Hazard class
UN1203
UN number
II
Packing group
Yes
Marine pollutant
Additional information:
17
Special provisions

DOT

IATA

IMDG

TDG
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15. Regulatory Information
US federal regulations

This product is a "Hazardous Chemical" as defined by the OSHA Hazard Communication
Standard, 29 CFR 1910.1200.
All components are on the U.S. EPA TSCA Inventory List.

US TSCA Section 12(b) Export Notification: Export Notification requirement/De minimis concentration
n-Heptane (CAS 142-82-5)
1.0 % One-Time Export Notification only.
Pentane (CAS 109-66-0)
1.0 % One-Time Export Notification only.
US EPCRA (SARA Title III) Section 313 - Toxic Chemical: De minimis concentration
1,2,4, Trimethylbenzene (CAS 95-63-6)
1.0 %
Benzene (CAS 71-43-2)
0.1 %
Cumene (CAS 98-82-8)
1.0 %
Cyclohexane (CAS 110-82-7)
1.0 %
Ethylbenzene (CAS 100-41-4)
0.1 %
n-Hexane (CAS 110-54-3)
1.0 %
Toluene (CAS 108-88-3)
1.0 %
Xylene (o, m, p isomers) (CAS 1330-20-7)
1.0 %
US EPCRA (SARA Title III) Section 313 - Toxic Chemical: Listed substance
1,2,4, Trimethylbenzene (CAS 95-63-6)
Listed.
Benzene (CAS 71-43-2)
Listed.
Cumene (CAS 98-82-8)
Listed.
Cyclohexane (CAS 110-82-7)
Listed.
Ethylbenzene (CAS 100-41-4)
Listed.
n-Hexane (CAS 110-54-3)
Listed.
Toluene (CAS 108-88-3)
Listed.
Xylene (o, m, p isomers) (CAS 1330-20-7)
Listed.
CERCLA (Superfund) reportable quantity (lbs)
Gasoline 100
Toluene 100
Hexane (Other Isomers) 100
Xylene (o, m, p isomers) 1000
Octane (All isomers) 100
n-Heptane 100
Pentane 100
Cumene 5000
Ethylbenzene 1000
Benzene 10
n-Hexane 5000
Cyclohexane 1000
Superfund Amendments and Reauthorization Act of 1986 (SARA)
Hazard categories
Immediate Hazard - Yes
Delayed Hazard - Yes
Fire Hazard - Yes
Pressure Hazard - No
Reactivity Hazard - No
Section 302 extremely
hazardous substance

No

Section 311 hazardous
chemical

No

Drug Enforcement Agency
(DEA)

Not controlled

Canadian regulations

This product has been classified in accordance with the hazard criteria of the CPR and the MSDS
contains all the information required by the CPR.

WHMIS status

Controlled

WHMIS classification

B2 - Flammable/Combustible
D1A - Immediate/Serious-VERY TOXIC
D2A - Other Toxic Effects-VERY TOXIC
D2B - Other Toxic Effects-TOXIC
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WHMIS labeling

Inventory status
Country(s) or region
Australia

Inventory name
Australian Inventory of Chemical Substances (AICS)

On inventory (yes/no)*
Yes

Canada

Domestic Substances List (DSL)

Canada

Non-Domestic Substances List (NDSL)

No

China

Inventory of Existing Chemical Substances in China (IECSC)

No

Europe

European Inventory of Existing Commercial Chemical
Substances (EINECS)

Europe

European List of Notified Chemical Substances (ELINCS)

Japan

Inventory of Existing and New Chemical Substances (ENCS)

Yes

Korea

Existing Chemicals List (ECL)

Yes

New Zealand

New Zealand Inventory

Yes

Philippines

Philippine Inventory of Chemicals and Chemical Substances
(PICCS)

Yes

United States & Puerto Rico

Toxic Substances Control Act (TSCA) Inventory

Yes

Yes
No

No

*A "Yes" indicates that all components of this product comply with the inventory requirements administered by the governing country(s)

State regulations

WARNING: This product contains a chemical known to the State of California to cause cancer
and birth defects or other reproductive harm.

US - California Hazardous Substances (Director's): Listed substance
1,2,4, Trimethylbenzene (CAS 95-63-6)
Listed.
Benzene (CAS 71-43-2)
Listed.
Cumene (CAS 98-82-8)
Listed.
Cyclohexane (CAS 110-82-7)
Listed.
Ethanol (CAS 64-17-5)
Listed.
Ethylbenzene (CAS 100-41-4)
Listed.
Hexane (Other Isomers) (CAS 96-14-0)
Listed.
n-Heptane (CAS 142-82-5)
Listed.
n-Hexane (CAS 110-54-3)
Listed.
Octane (All isomers) (CAS 111-65-9)
Listed.
Pentane (CAS 109-66-0)
Listed.
Toluene (CAS 108-88-3)
Listed.
Xylene (o, m, p isomers) (CAS 1330-20-7)
Listed.
US - California Proposition 65 - Carcinogens & Reproductive Toxicity (CRT): Listed substance
Benzene (CAS 71-43-2)
Listed.
Ethylbenzene (CAS 100-41-4)
Listed.
Toluene (CAS 108-88-3)
Listed.
US - California Proposition 65 - CRT: Listed date/Carcinogenic substance
Benzene (CAS 71-43-2)
Listed: February 27, 1987 Carcinogenic.
Ethylbenzene (CAS 100-41-4)
Listed: June 11, 2004 Carcinogenic.
US - California Proposition 65 - CRT: Listed date/Developmental toxin
Benzene (CAS 71-43-2)
Listed: December 26, 1997 Developmental toxin.
Toluene (CAS 108-88-3)
Listed: January 1, 1991 Developmental toxin.
US - California Proposition 65 - CRT: Listed date/Female reproductive toxin
Toluene (CAS 108-88-3)
Listed: August 7, 2009 Female reproductive toxin.
US - California Proposition 65 - CRT: Listed date/Male reproductive toxin
Benzene (CAS 71-43-2)
Listed: December 26, 1997 Male reproductive toxin.
US - Massachusetts RTK - Substance: Listed substance
1,2,4, Trimethylbenzene (CAS 95-63-6)
Listed.
Benzene (CAS 71-43-2)
Listed.
Cumene (CAS 98-82-8)
Listed.
Cyclohexane (CAS 110-82-7)
Listed.
Ethanol (CAS 64-17-5)
Listed.
Ethylbenzene (CAS 100-41-4)
Listed.
Hexane (Other Isomers) (CAS 96-14-0)
Listed.
UNLEADED GASOLINE
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n-Heptane (CAS 142-82-5)
Listed.
n-Hexane (CAS 110-54-3)
Listed.
Octane (All isomers) (CAS 111-65-9)
Listed.
Pentane (CAS 109-66-0)
Listed.
Toluene (CAS 108-88-3)
Listed.
US - New Jersey Community RTK (EHS Survey): Reportable threshold
1,2,4, Trimethylbenzene (CAS 95-63-6)
500 LBS
Benzene (CAS 71-43-2)
500 LBS
Cumene (CAS 98-82-8)
500 LBS
Cyclohexane (CAS 110-82-7)
500 LBS
Ethylbenzene (CAS 100-41-4)
500 LBS
n-Hexane (CAS 110-54-3)
500 LBS
Pentane (CAS 109-66-0)
500 LBS
Toluene (CAS 108-88-3)
500 LBS
Xylene (o, m, p isomers) (CAS 1330-20-7)
500 LBS
US - New Jersey RTK - Substances: Listed substance
1,2,4, Trimethylbenzene (CAS 95-63-6)
Listed.
Benzene (CAS 71-43-2)
Listed.
Cumene (CAS 98-82-8)
Listed.
Cyclohexane (CAS 110-82-7)
Listed.
Ethanol (CAS 64-17-5)
Listed.
Ethylbenzene (CAS 100-41-4)
Listed.
n-Heptane (CAS 142-82-5)
Listed.
n-Hexane (CAS 110-54-3)
Listed.
Octane (All isomers) (CAS 111-65-9)
Listed.
Pentane (CAS 109-66-0)
Listed.
Xylene (o, m, p isomers) (CAS 1330-20-7)
Listed.
US - Pennsylvania RTK - Hazardous Substances: Listed substance
1,2,4, Trimethylbenzene (CAS 95-63-6)
Listed.
Benzene (CAS 71-43-2)
Listed.
Cumene (CAS 98-82-8)
Listed.
Cyclohexane (CAS 110-82-7)
Listed.
Ethanol (CAS 64-17-5)
Listed.
Ethylbenzene (CAS 100-41-4)
Listed.
Gasoline (CAS 86290-81-5)
Listed.
Hexane (Other Isomers) (CAS 96-14-0)
Listed.
n-Heptane (CAS 142-82-5)
Listed.
n-Hexane (CAS 110-54-3)
Listed.
Octane (All isomers) (CAS 111-65-9)
Listed.
Pentane (CAS 109-66-0)
Listed.
Toluene (CAS 108-88-3)
Listed.
Xylene (o, m, p isomers) (CAS 1330-20-7)
Listed.
US - Pennsylvania RTK - Hazardous Substances: Special hazard
Benzene (CAS 71-43-2)
Special hazard.

16. Other Information
Further information

HMIS® is a registered trade and service mark of the NPCA.

Other information

Note: This Material Safety Data Sheet applies to the listed products and synonym descriptions for
Hazard Communication purposes only. Technical Specifications vary greatly depending on the
products and are not reflected in this document. Consult specification sheets for technical
information.

HMIS® ratings

Health: 2*
Flammability: 3
Physical hazard: 0

NFPA ratings

Health: 1
Flammability: 3
Instability: 0
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Disclaimer

This Material Safety Data Sheet (MSDS) was prepared in accordance with 29 CFR 1910.1200 by
Valero Marketing & Supply Co., ("VALERO"). VALERO does not assume any liability arising out of
product use by others. The information, recommendations, and suggestions presented in this
MSDS are based upon test results and data believed to be reliable. The end user of the product
has the responsibility for evaluating the adequacy of the data under the conditions of use,
determining the safety, toxicity and suitability of the product under these conditions, and obtaining
additional or clarifying information where uncertainty exists. No guarantee expressed or implied is
made as to the effects of such use , the results to be obtained, or the safety and toxicity of the
product in any specific application. Furthermore, the information herein is not represented as
absolutely complete, since it is not practicable to provide all the scientific and study information in
the format of this document, plus additional information may be necessary under exceptional
conditions of use, or because of applicable laws or government regulations.

Issue date

10-23-2010
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LIQUINOX MSDS

Section 1 : PRODUCT AND COMPANY IDENTIFICATION
Chemical family: Detergent.
Manufacturer: Alconox, Inc.
30 Glenn St.
Suite 309
White Plains, NY 10603.
Manufacturer emergency 800-255-3924.
phone number: 813-248-0585 (outside of the United States).
Supplier: Same as manufacturer.
Product name: Liquinox
Section 2 : INGREDIENT INFORMATIO N
C.A.S.
2515530-0

CONCENTRATION
%
10-30

Ingredient Name

T.L.V.

LD/50

LC/50

SODIUM
DODECYLBENZENESULFONATE

NOT
AVAILABLE

438
MG/KG
RAT
ORAL

NOT
AVAILABLE

1330
MG/KG
MOUSE
ORAL

Section 3 : HAZARD IDENTIFICATION
Route of entry: Skin contact, eye contact, inhalation and ingestion.
Effects of acute
exposure
Eye contact: May cause irritation.
Skin contact: Prolonged and repeated contact may cause irritation.
Inhalation: May cause headache and nausea.
Ingestion: May cause vomiting and diarrhea.
May cause gastric distress.
Effects of chronic
See effects of acute exposure.
exposure:
Section 4 : FIRST AID MEASURES
Skin contact: Remove contaminated clothing.
Wash thoroughly with soap and water.
Seek medical attention if irritation persists.
Eye contact: Check for and remove contact lenses.
Flush eyes with clear, running water for 15 minutes while holding
eyelids open: if irritation persists, consult a physician.
Inhalation: Remove victim to fresh air.
If irritation persists, seek medical attention.
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Ingestion: Do not induce vomiting, seek medical attention.
Dilute with two glasses of water.
Never give anything by mouth to an unconscious person.
Section 5 : FIRE FIGHTING MEASURES
Flammability: Not flammable.
Conditions of
Surrounding fire.
flammability:
Extinguishing media: Carbon dioxide, dry chemical, foam.
Water
Water fog.
Special procedures: Self-contained breathing apparatus required.
Firefighters should wear the usual protective gear.
Use water spray to cool fire exposed containers.
Auto-ignition
Not available.
temperature:
Flash point (°C),
None
method:
Lower flammability
Not applicable.
limit (% vol):
Upper flammability
Not applicable.
limit (% vol):
Explosion Data
Sensitivity to static
Not available.
discharge:
Sensitivity to mechanical
Not available.
impact:
Hazardous combustion Oxides of carbon (COx).
products: Hydrocarbons.
Rate of burning: Not available.
Explosive power: Containers may rupture if exposed to heat or fire.
Section 6 : ACCIDENTAL RELEASE MEASURES
Leak/Spill: Contain the spill.
Prevent entry into drains, sewers, and other waterways.
Wear appropriate protective equipment.
Small amounts may be flushed to sewer with water.
Soak up with an absorbent material.
Place in appropriate container for disposal.
Notify the appropriate authorities as required.
Section 7 : HANDLING AND STORAGE
Handling procedures and Protect against physical damage.
equipment: Avoid breathing vapors/mists.
Wear personal protective equipment appropriate to task.
Wash thoroughly after handling.
Keep out of reach of children.
Avoid contact with skin, eyes and clothing.
Avoid extreme temperatures.
Launder contaminated clothing prior to reuse.
Storage requirements: Store away from incompatible materials.
Keep containers closed when not in use.
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Section 8 : EXPOSURE CONTROLS / PERSONAL PROTECTION
Precautiona ry Measures
Gloves/Type:

Wear appropriate gloves.
Respiratory/Type: None required under normal use.
Eye/Type:

Safety glasses recommended.
Footwear/Type: Safety shoes per local regulations.
Clothing/Type: As required to prevent skin contact.
Other/Type: Eye wash facility should be in close proximity.
Emergency shower should be in close proximity.
Ventilation
Local exhaust at points of emission.
requirements:
Exposure limit of
Not available.
material:
Section 9 : PHYSICAL AND CHEMICAL PROPERTIES
Physical state: Liquid.
Appearance & odor: Odourless.
Pale yellow.
Odor threshold (ppm): Not available.
Vapour pressure @ 20°C (68°F).
(mmHg): 17
Vapour density (air=1): >1
Volatiles (%)
By volume: Not available.
Evaporation rate
< 1.
(butyl acetate = 1):
Boiling point (°C): 100 (212F)
Freezing point (°C): Not available.
pH: 8.5
Specific gravity @ 20 °C: (water = 1).
1.083
Solubility in water (%): Complete.
Coefficient of water\oil
Not available.
dist.:
VOC: None
Chemical family: Detergent.
Section 10 : STABILITY AND REACTIVITY
Chemical stability: Product is stable under normal handling and storage conditions.
Conditions of instability: Extreme temperatures.
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Hazardous
Will not occur.
polymerization:
Incompatible Strong acids.
substances: Strong oxidizing agents.
Hazardous
See hazardous combustion products.
decomposition products:
Section 11 : TOXICOLOGICAL INFORMATION
LD50 of product, species
> 5000 mg/kg rat oral.
& route:
LC50 of product, species
Not available.
& route:
Sensitization to product: Not available.
Carcinogenic effects: Not listed as a carcinogen.
Reproductive effects: Not available.
Teratogenicity: Not available.
Mutagenicity: Not available.
Synergi stic materials: Not available.
Section 12 : ECOLOGICAL INFORMATION
Environmental toxicity: No data at this time.
Environmental fate: No data at this time.
Section 13 : DISPOSAL CONSIDERATIONS
Waste disposal: In accordance with local and federal regulations.
Section 14 : TRANSPORT INFORMATION
D.O.T. CLASSIFICATION: Not regulated.
Special shipping
Not regulated.
information:
Section 15 : REGULATORY INFORMATION
Canadian Regulatory
Information
WHMIS classification: Not controlled.
DSL status: Not available.
USA Regulatory
Information
SARA hazard catagories Immediate (Acute) Health Hazard: No.
sections 311/312: Delayed (Chronic) Health Hazard: No.
Fire Hazard: No.
Sudden Release of Pressure: No.
Reactive: No.
SARA Section 313: None
TSCA inventory: All components of this product are listed on the TSCA inventory.
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NFPA
Health Hazard: 1
Flammability: 0
Reactivity: 0
HMIS
Health Hazard: 1
Flammability: 0
Physical hazard: 0
PPE: A
Section 16 : OTHER INFORMATION
Supplier MSDS date: 2006/07/14
Data prepared by: Global Safety Management
3340 Peachtree Road, #1800
Atlanta, GA 30326
Phone: 877-683-7460
Fax: (877) 683-7462
Web: www.globalsafetynet.com
Email: info@globalsafetynet.com.
General note: This material safety data sheet was prepared from information
obtained from various sources, including product suppliers and
the Canadian Center for Occupational Health and Safety.
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APPENDIX D
PIKA HEALTH AND SAFETY PROCEDURES

PIKA International, Inc.
SOP-502: Incident Reporting, Investigating and Recording

1.0

PURPOSE

The purpose of this Standard Operating Procedure (SOP) is to provide site management
personnel with the PIKA and Occupational Safety and Health Administration (OSHA)
requirements for reporting and documenting work-related accidents and illnesses. This
SOP also outlines the requirements for posting of the OSHA 300 Log.

2.0

SCOPE

This SOP applies to PIKA project sites where PIKA personnel are employed. This SOP is
not intended to contain all requirements needed for complete regulatory compliance.
Consult the documents listed in section 3.0 of this SOP for additional compliance issues.

3.0

REFERENCES

The following OSHA standards directly apply to accident reporting and to the conduct of
operations associated with the SOP. In the event other hazards are associated with the
conduct of this SOP, consultation of other SOPs and regulatory references may be
needed. Additionally, this SOP has been designed to meet the U.S. Army Corps of
Engineers (USACE) requirements outlined below.
 OSHA 29 CFR Part 1904 Recording and Reporting Occupational Injuries and
Illness.
 DA PAM 385-40 with USACE Supplement.

4.0

DEFINITIONS

As used in this procedure, the following terms shall apply:
1. Incident – The failure of personnel, equipment or the work environment to
react as planned, desired or within operational boundaries.
2. Accident – An unplanned and unwanted event that has caused personal injury,
illness, environmental insult or property damage.
3. Near Miss – An incident that could have resulted in an accident but did not.
4. First Aid - For the purposes of Part 1904, "first aid" means one of the following
listed below. For an injury to be classified as “first aid,” it must meet one of the
following. No other procedures qualify as first aid according to the regulation.
a. Using a nonprescription medication at nonprescription strength (for
medications available in both prescription and non-prescription form, a
recommendation by a physician or other licensed health care professional to
use a non-prescription medication at prescription strength is considered
medical treatment for recordkeeping purposes).
b. Administering tetanus immunizations (other immunizations, such as Hepatitis
B vaccine or rabies vaccine, are considered medical treatment).
April 2012
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c. Cleaning, flushing or soaking wounds on the surface of the skin.
d. Using wound coverings such as bandages, Band-Aids™, gauze pads, etc.; or
using butterfly bandages or Steri-Strips™ (other wound closing devices such
as sutures, staples, etc. are considered medical treatment).
e. Using hot or cold therapy.
f. Using any non-rigid means of support, such as elastic bandages, wraps, nonrigid back belts, etc. (devices with rigid stays or other systems designed to
immobilize parts of the body are considered medical treatment for
recordkeeping purposes).
g. Using temporary immobilization devices while transporting an accident victim
(e.g., splints, slings, neck collars, back boards, etc.).
h. Drilling of a fingernail or toenail to relieve pressure, or draining fluid from a
blister.
i. Using eye patches.
j. Removing foreign bodies from the eye using only irrigation or a cotton swab.
k. Removing splinters or foreign material from areas other than the eye by
irrigation, tweezers, cotton swabs or other simple means.
l. Using finger guards.
m. Using massages (physical therapy or chiropractic treatment are considered
medical treatment for recordkeeping purposes).
n. Drinking fluids for relief of heat stress.
2. Medical Treatment – Medical treatment means the management and care of a
patient to combat disease or disorder. If a physician or other licensed health care
professional recommends medical treatment, PIKA will encourage the injured or
ill employee to follow that recommendation. However, the case must be recorded
even if the injured or ill employee does not follow the physician or other licensed
health care professional's recommendation. For the purposes of this SOP,
medical treatment does not include:
a. Visits to a physician or other licensed health care professional solely for
observation or counseling;
b. The conduct of diagnostic procedures, such as x-rays and blood tests,
including the administration of prescription medications used solely for
diagnostic purposes (e.g., eye drops to dilate pupils); or
c. "First aid" as defined above in definition 1.
3. OSHA 300 Log - The OSHA 300 form is called the Log of Work-Related Injuries
and Illnesses (300 Log). This form was designed by OSHA and is used as an
annual record of occupational injuries and illnesses. This form can be obtained
from the PIKA Human Resource department.
4. OSHA Form 300-A – The 300-A form is the Summary of Work-Related Injuries
and Illnesses, and is used for summarizing the 300 Log at the end of the year.
April 2012
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5. OSHA Form 301 – The OSHA 301 form is called the Injury and Illness Incident
Report. It is the form that must be completed for each reportable accident or
illness.
6. Recordable Incident - An injury or illness meets the general recording criteria
and is therefore to be recorded if it results in any of the following: death, days
away from work, restricted work or transfer to another job, medical treatment
beyond first aid, or loss of consciousness. An injury or illness must also be
considered a recordable case if it involves a significant injury or illness diagnosed
by a physician or other licensed health care professional, even if it does not
result in death, days away from work, restricted work or job transfer, medical
treatment beyond first aid, or loss of consciousness.

5.0

RESPONSIBILITIES

5.1 CORPORATE ENVIRONMENTAL SAFETY AND HEALTH MANAGER
The Corporate Environmental Safety and Health Manager (CESHM) shall be responsible
for the overall management of this SOP and its annual review. The CESHM will also be
responsible for the review of forms completed in conjunction with this procedure and
coordinating the complete and thorough investigation of recordable accidents and
illnesses. Additionally, the CESHM will properly enter OSHA recordable accidents,
injuries and illnesses on the OSHA 300 Log, and will complete and distribute the 300-A
Form to the project offices for posting.
5.2 PROJECT MANAGER
The Project Manager shall be responsible for the availability of project resources needed
to implement this SOP, and for incorporating this SOP into site-specific plans,
procedures and training as needed. The PM will also be responsible for reporting
incidents to the client as outlined below in this SOP.
5.3 SITE SUPERVISOR
The Site Supervisor (SS) will implement this SOP supervise the completion and
submission of any forms associated with this SOP in accordance with (IAW) the
guidelines in this SOP. The SS will report accidents involving site personnel or
equipment to the PM and the CESHM within 24-hours. The SS will also be responsible
for the investigation of the incident in coordination and consultation of the Site Safety
and Health Officer (SSHO). The SS will review the PIKA Incident/Accident/Near-Miss
Form-514 for completeness and will sign the form prior to its submission. The SS will
post the Form 300-A at the project site during the annual posting period.
April 2012
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5.4 SITE SAFETY AND HEALTH OFFICER
The SSHO will be responsible for the on-site implementation of this SOP. As such, the
SSHO will be responsible for the effective reporting of accidents involving PIKA
personnel, contractors, equipment or property. The SSHO will also be responsible for
assisting the SS in the investigation of incidents and accidents involving PIKA or
subcontractor personnel or equipment. In conjunction with the SS, the SSHO complete
the PIKA Incident/Accident/Near-Miss Form-514.

6.0

PROCEDURES

6.1 OSHA RECORDABLE ACCIDENT REPORTING REQUIREMENTS
The basic requirements of the OSHA regulation 29 CFR 1904, Recording and Reporting
Occupational Injuries and Illnesses, is to have employers record, certify and post data
related to occupational injuries and illness experienced by the company’s employees. To
meet these requirements, PIKA shall implement the reporting and record keeping
requirements listed in the paragraphs below.
1. The SS in conjunction with the SSHO will initiate immediate first aid, medical and
emergency services as needed to care for immediate threats to human or
environmental health as outlined in detail below in paragraph 6.2 of this SOP.
2. The SSHO is to contact the CESHM within one hour for any accidents involving a
fatality or hospitalization of three or more employees, or within 4-hours for
accidents involving personal injury or illness, or property damage. The CESHM
will be responsible for notifying government authorities and agencies if needed.
2. The SS will be responsible for notifying the PM of the occurrence of an incident
within the time periods mentioned above in Item 2.
3. The PM will be responsible for notifying the client representative of relevant
incidents. Since PIKA works for various clients and agencies with differing
reporting requirements it will be the responsibility of the PM to know the
reporting requirements for the client and make verbal and written reports
accordingly.
4. Immediately following an accident, the SS, in conjunction with the SSHO will
initiate an accident investigation IAW the procedures in paragraph 6.3 of this
SOP. The SS and SSHO will input the required data in the PIKA Form-514 Form
and will complete any additional client-required forms. Draft version of the forms
will be forwarded to the CESHM and PM within 24 hours of the incident, with
final version being completed within six days.
5. The details within the Form 301 will be transferred to the 300 Log by the CESHM
within seven days of the incident notification.
6. A separate OSHA 300 Log will be initiated and maintained for each PIKA project
site that is expected to be in operation for one year or longer.
April 2012

502-4

Revision 3

PIKA International, Inc.
SOP-502: Incident Reporting, Investigating and Recording

7. At the end of the calendar year, the CESHM will transfer data from the 300 Log
to the Form 300-A to summarize the occupational injuries and illnesses for each
establishment.
8. The 300-A Form will be posted at each job site where PIKA personnel are
working during the posting period of February 1 to April 30.
6.2 IMMEDIATE RESPONSE
Upon notification of a work-related incident, the SS, in conjunction with the SSHO will
respond to the scene and initiate the first aid, medical response or emergency
notifications outlined in the project plans based upon the nature and degree of the
incident/accident. The immediate response should include the following:
1. Gaining control of the scene, to include summoning medical attention or other
emergency response services as quickly as possible after determining the extent
of the incident and personnel injuries/illnesses.
2. Inspecting the scene for other hazards and eliminating them.
3. Perform CPR/First Aid as appropriate and secure injured employee until
professional medical personnel arrives (if deemed necessary).
4. Keeping unauthorized and non-essential personnel to prevent removal of
evidence or change of conditions.
5. Collecting and documenting the scene before changes are made, to include
taking photos, making scaled sketches and recording measurements.
6. As needed, arrange for transportation of injured personnel to medical attention
via either site vehicle resources or local ambulance service.
7. Dispose of biological waste (body fluids) and related waste accordingly. After
injured personnel have been removed from the incident scene, surfaces
contaminated by body fluids must be cleaned and disinfected in accordance with
SOP-508 Bloodborne Pathogen Control.
6.3 POST INCIDENT REPORTING AND PROCEDURES
Prompt notification is critical in order that necessary actions can be implemented within
prescribed time frames.
1. The SSHO will complete a draft version of the PIKA Incident/Accident/Near-Miss
Form (F-514) and the OSHA 301 form and forward them to the CESHM and PM
within 24-hours of the incident. This will include photos of the incident scene and
any equipment involved.
2. The CESHM shall report incidents that result in a fatality or the hospitalization of
three or more persons to the OSHA Area Director within eight hours after the
incident occurs.
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3. The CESHM, in conjunction with the PIKA Human Resource Department and the
SS, shall arrange for employees who were directly involved in the incident to
undergo drug testing in accordance with the company’s Substance Abuse
Program, within 24-hours of the incident.
4. Any employee(s) who may have been exposed to body fluids during the course
of providing CPR/First Aid must notify the SS or SSHO as soon as possible to
initiate exposure control procedures (see PIKA SOP-508, Bloodborne Pathogen
Control).
5. Inquiries from media (newspaper, TV, etc.) concerning work related incidents
shall be referred to the PM or CESHM.
6.4 INCIDENT INVESTIGATION
Investigation of a work-related incident must be initiated immediately and should
involve participation of the SS, the SSHO, injured persons, and any witnesses to the
incident. The purpose of the investigation will be to determine the sequence of events
leading to the accident, determine the how and why the accident occurred by
identifying causes, to prevent similar accidents in the future by, and to identify
corrective measures. The point of the incident investigation is not to place blame, but
collect facts and data. The investigation will address the following:
The SS or SSHO, in consultation with the CESHM will perform the following:
1. Question personnel involved in order to reconstruct how the incident occurred.
2. Obtain written statements signed by employees who were directly involved in the
incident and any eyewitnesses. Statements should contain only factual and
applicable information.
3. If needed, take photographic images of the accident scene and the equipment or
property involved.
4. The results from any air monitoring conducted during the emergency, and if
applicable, results of environmental samples.
5. An assessment of the potential exposures received by site personnel and the
surrounding public.
6.5 POST-EMERGENCY FOLLOW-UP
Before normal site activities can resume, the site and personnel must be prepared and
equipped to handle another emergency. It is also imperative that Federal, state and
local regulatory agencies be notified of the emergency. Therefore, the following
activities must be conducted prior to restart of site activities:
1. Restock and clean equipment and supplies utilized or damaged in the
emergency.
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2. Determine the cause of the emergency and what preventative measures shall be
taken to minimize the potential recurrence of the emergency.
3. The PIKA PM and CESHM, in conjunction with the SS and SSHO, shall conduct an
emergency response critique to assess the effectiveness of the emergency
response procedures and to identify any areas requiring improvement.
4. Review and revise, as needed, the site operational and emergency response
procedures, and, if necessary, update the SSHP to reflect the new procedures.

7.0

AUDIT CRITERIA

The following items related to site compliance with this SOP will be maintained in site
records and subject to audit:
 The PIKA Accident/Injury/Near-Miss Report Form-514;
 The Form 301; and
 The 300 Logs for each establishment.

8.0

ATTACHMENTS

No attachments for this SOP.
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1.0

PURPOSE

The purpose of this Standard Operating Procedure (SOP) is to provide the minimum
safety and health requirements and procedures applicable to the conduct of operations
involving personnel exposure to high noise levels. This SOP will be used in conjunction
with the PIKA Hearing Conservation Program (HCP) contained in the PIKA Corporate
Environmental Safety and Health Program (CESHP) Manual. The HCP in the CESHP
contains guidelines for the performance of audiometric hearing tests and the evaluation
of standard threshold shifts.

2.0

SCOPE

This SOP applies to site personnel, including contractor and subcontractor personnel,
and operations involving noise exposure. This SOP is not intended to contain all
requirements needed for regulatory compliance. Consult the documents listed in section
3.0 of this SOP for additional for compliance issues.

3.0

REGULATORY REFERENCES

The following Occupational Safety and Health Administration (OSHA) standards and
exposure limits published by the American Conference of Governmental Industrial
Hygienist (ACGIH) directly apply to the conduct of operations associated with this SOP.
 OSHA Construction Industry Standard 29 CFR Part 1926.59;
 OSHA General Industry Standard 29 CFR Part 1910.95; and
 American Conference of Governmental Industrial Hygienist (ACGIH), Threshold
Limit Values and Biological Exposure Indices.

4.0

RESPONSIBILITIES

4.1 PROJECT MANAGER
The Project Manager (PM) will be responsible for the safe planning and performance of
each project to which they are assigned. The PM will work with the Site Supervisor (SS)
to acquire the PPE and safety and health supplies required by the project Safety Plans.
The PM will coordinate with the SS to make available adequate project resources to
acquire, store and maintain the equipment that personnel will require to safely work in
high noise environments. The PM will also take a lead role in the integration of the
safety and health personnel and resources to the operational processes to assist in the
identification and control of site and task hazards prior to and during the project.
1.1

CORPORATE ENVIRONMENTAL SAFETY AND HEALTH MANAGER

The PIKA Corporate Environmental Safety and Health Manager shall be responsible for
the management and implementation of the PIKA HCP. This program will be supported
by the implementation of this SOP and the data collected using this SOP will be used to
determine which employees will be included in the PIKA HCP. The
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CESHP will work with each SSHO to determine which operations at each project site will
be monitored for high noise levels and which personnel will be provided proper hearing
protection devices.
4.2 SITE SUPERVISOR
The Site Supervisor (SS) will be responsible for the implementation of this SOP for
those operations that involve personnel exposure to high noise hazards. The SS will also
discuss relevant sections of this SOP in the daily safety briefings and will record
information related to the daily implementation of this SOP in appropriate site
documentation. The SS will also verify that personnel working high noise areas are fully
trained and qualified as outlined in this SOP.
4.3 SITE SAFETY AND HEALTH OFFICER
The SSHO will provide assistance and consultation to the SS regarding the
implementation of the requirements in this SOP, and will provide oversight to personnel
during project operations. The SSHO will discuss the safety and health hazards and
control techniques associated with this SOP during the initial site hazard training and
the daily safety briefings. The SSHO will also be responsible for daily inspection of site
operations and conditions to assess their initial and continued compliance with this SOP
and other regulatory guidelines.

5.0

PROCEDURE

All personnel, including contractor and subcontractor personnel, involved in high noise
operations shall be familiar with the potential safety and health hazards associated with
the conduct of this operation, and with the work practices and control techniques to be
used to reduce or eliminate these hazards.
5.1 SAFETY AND HEALTH HAZARDS
The safety and health hazards associated with the conduct of operations in high noise
environments may include the following:
 Physical trauma to the middle or inner ear, resulting in conductive hearing loss
that may cause permanent damage, may heal naturally or may be repaired
through surgical techniques;
 Onset of sensorineural hearing loss caused by the destruction of sound sensing
nerves in the inner ear;
 Interference with voice communication and concentration;
 Interference with site personnel's ability to detect emergency alarms; and
 Increase in emotional and physiological stress.
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5.2 NOISE EXPOSURE MONITORING
5.2.1 General Requirements
Noise exposure monitoring will be conducted to evaluate the potential for employee
exposure to noise levels in excess of those outlined in Table 505-1. Employees will be
given the opportunity to observe any noise measurements conducted, and will be
informed if they have been exposed to noise at or above the OSHA Action Level. The
purpose of workplace noise monitoring is to:
1. Collect data to identify noise areas where exposures exceed the OSHA Action
Level;
2. Identify affected employees to be included in the PIKA HCP;
3. Enable proper selection of hearing protection; and
4. Provide data that will assist in the designing of engineering and work practice
controls.
5.2.2 Noise Monitoring Procedure
The objective of noise monitoring is to identify those operations that may cause
personnel to receive an excessive exposure to noise. Typical site operations which have
a real potential for causing over-exposures are: drill rig operations; brush clearing
operations, using gas powered weed eaters, chain saws or brush hogs; and soil
excavation and moving operations, involving backhoe, front-end loaders and similar
heavy equipment. Whenever sound-level or noise-dosimetry monitoring is conducted,
the monitoring equipment will be used, calibrated and maintained IAW manufacturer's
specifications. Sound level and noise dosimetry monitoring data will be recorded on the
PIKA Site Monitoring Form-533.
Operations that have a potential for causing an over-exposure will be identified in the
SSHP. When these operations are initiated, The SSHO will conduct sound level
monitoring to determine if noise levels in the hearing zone meet or exceed 85 dBA. If
an operation is identified which causes exposures greater than 85 dBA, the SSHO will
conduct noise-dosimetry monitoring of the personnel working in the area. Continuous
noise dosimetry will be conducted for at least 85% of the work shift duration and the
SSHO will provide a description of the noise exposure potential for any non-monitored
periods during the work shift. The microphone for the noise dosimeter will be positioned
in the hearing zone nearest the noise source.
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5.2.3 Repeated Exposure Monitoring
Sound-level and noise-dosimetry monitoring shall be repeated whenever a change in
operations, equipment, or protective measures increases noise exposure such that
additional employees may be exposed at or above the 85 dBA action level. Monitoring
will also be repeated if existing noise protective measures are rendered ineffective.
5.3 OPERATIONAL CONTROL TECHNIQUES
5.3.1 Engineering Controls
Whenever feasible, engineering controls will be utilized to reduce personnel exposure to
high noise levels. Typical engineering controls include: reduction in the speed or energy
input for vibrating sources; installation of dampening devices to absorb vibration;
isolation of site personnel from the noise source, or isolation of the noise source from
the work area; and construction of sound absorbing physical barriers between the noise
source and the site personnel.
5.3.2 Work Practice Controls
Work practice controls can also be used to reduce personnel exposures and may involve
the use of the following: routine maintenance of machinery/equipment; and increasing
the distance between personnel and the noise source. At no time is it acceptable to use
worker rotation into and out of high noise areas as a method of reducing individual
exposure.
5.3.3 Personal Protective Equipment
5.3.3.1 Use of Hearing Protection Devices
According to OSHA, hearing protectors shall be made available to personnel working in
areas where the exposures to noise are, or may be, equal to or greater than the 85 dBA
action level. As specified by OSHA (which is enforceable as law), hearing protectors will
be required, and will be worn by personnel whose noise exposure exceeds the OSHA
PELs listed in Table 505-1 of this SOP. Also, any employees who have experienced a
standard threshold shift, as identified by audiogram testing, must use hearing
protectors when exposures are at or above the 85 dBA action level. However, to further
reduce the potential for personnel experiencing hearing loss, PIKA has adopted the
ACGIH TLVs as the limits for exposure. Therefore, hearing protection devices will be
worn when the action level of 82 dBA is achieved.
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TABLE 505-1. NOISE EXPOSURE LEVELS
DURATION PER DAY
8 Hours
6 Hours
4 Hours
3 Hours
2 Hours
1.5 Hours
1 Hour
½ Hour
¼ Hour
7.5 Minutes

OSHA PEL (dBA)
90
92
95
97
100
102
105
110
115
NA

ACGIH TLV (dBA)
85
NA
88
NA
91
NA
94
97
100
103

5.3.3.2 Attenuation of Hearing Protection Devices
All hearing protection devices shall be evaluated by the SSHO for attenuation using the
Noise Reduction Rating (NRR) that appears on equipment packaging. Attenuation of
hearing protection devices will be calculated using the procedures found in Appendix B
of 29 CFR 1910.95. Hearing protector attenuation shall be adequate to reduce exposure
to an 8-hour TWA of 85 dBA or less.
5.4 EMPLOYEE TRAINING
Personnel who are exposed to noise levels at or above the 85 dBA action level shall
receive initial and annual training. The training shall, at a minimum, include the
following:
1. The contents of the OSHA Occupational Noise Exposure Standard and the HCP;
2. The effects of noise on hearing;
3. The purpose, advantages, disadvantages, and attenuation of various hearing
protectors;
4. Instructions on selection, fitting, use, and care of hearing protectors; and
5. The purpose of audiometric testing, and an explanation of the test procedures.

6.0

AUDIT CRITERIA

The following items related to operations involving high noise exposure will be audited
to determine compliance with this SOP:
 The Site Daily Operational, Safety and Monitoring Logs (Form -533);
 The Safety Training Attendance Log for the initial site hazard training (Form 503);
 The Daily Task and Safety Briefing Log (Form -502); and
 The Daily Inspection and Weekly Audit Report Form (Form -506).
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7.0

ATTACHMENTS

No attachments associated with this SOP.
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1.0 PURPOSE
The purpose of this Standard Operating Procedure (SOP) is to provide the minimum
safety and health requirements and procedures applicable to operations conducted in
hot environments. This SOP will be used in conjunction with the PIKA Corporate
Environmental Safety and Health Program (CESHP) Manual, and will be implemented as
part of an approved Accident Prevention Plan (APP)/Site-Specific Health and Safety Plan
(SSHP).

2.0 SCOPE
This SOP applies to PIKA personnel, including subcontractor personnel, and operations
involving personnel exposure to heat stress. This SOP is not intended to contain all
requirements needed for complete regulatory compliance. Consult the documents listed
in section 3.0 of this SOP for additional for compliance issues.

3.0 REFERENCES
There are no Occupational Safety and Health Administration (OSHA) standards that
directly apply to the conduct of operations associated with this SOP. However the
references listed below contain relevant data regarding heat stress prevention.

American Conference of Governmental Industrial Hygienist (ACGIH), Threshold
Limit Values and Biological Exposure Indices.

National Institute of Occupational Safety and Health (NIOSH) Occupational
Safety and Health Guidance for Hazardous Waste Site Activities, U.S.
Department of Health and Human Services.

4.0 RESPONSIBILITIES
4.1 PROJECT MANAGER
The Project Manager (PM) will be responsible for the safe planning and performance of
each project to which they are assigned. The PM will work with the Site Supervisor (SS)
to acquire the PPE and safety and health supplies required by the project Safety Plans.
The PM will coordinate with the SS to make available adequate project resources to
acquire, store and maintain the equipment that personnel will require to safely perform
operations in hot environments. The PM will also take a lead role in the integration of
the safety and health personnel and resources to the operational processes to assist in
the identification and control of site and task hazards prior to and during the project.
4.2 CORPORATE ENVIRONMENTAL SAFETY AND HEALTH MANAGER
The Corporate Environmental Safety and Health Manager (CESHM) is responsible for
the continued development, improvement, and implementation of the PIKA CESHP, to
include this SOP. To accomplish this end, the CESHM will be responsible for:
1. Conducting an annual review of this SOP and making modifications as necessary.
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2. Developing or reviewing site plans that specify the personal protective equipment
(PPE) and other hazard controls that apply to the implementation of this SOP.
3. Providing the Site Safety and Health Officer (SSHO) with consultation related to
visitor entry and protective measures.
4. Periodically auditing PIKA work sites to assess their compliance with this SOP.
4.3 SITE SUPERVISOR
The Site Supervisor (SS) will be responsible for the implementation of this SOP for
those operations that involve personnel exposure to high temperatures and heat stress
hazards. The SS will also discuss relevant sections of this SOP in the daily safety
briefings and will record information related to the daily implementation of this SOP in
appropriate site documentation. The SS will also verify that personnel required to work
in hot environments are fully trained and qualified as outlined in this SOP.
4.4 SITE SAFETY AND HEALTH OFFICER
The SSHO will provide assistance and consultation to the SS regarding the
implementation of the requirements in this SOP, and will provide oversight to personnel
during project operations. The SSHO will discuss the safety and health hazards of high
temperature exposures and the control techniques associated with this SOP during the
initial site hazard training and the daily safety briefings. The SSHO will also be
responsible for daily inspection of site operations, conditions and personnel to assess
their compliance with this SOP and the adequacy of the measures being taken to
prevent heat stress and strain.

5.0 PROCEDURE
5.1 INTRODUCTION
Heat stress is one of the most common (and potentially serious) illnesses that can
affect site personnel. The most common cause of heat stress during site activities is the
use of PPE and its interference with the natural cooling mechanism. Impermeable PPE
interferes with the evaporation of water vapor and causes the body to retain metabolic
and environmentally induced heat. Other factors that may predispose a worker or
increase susceptibility to heat stress include: environmental factors, to include
temperature, humidity, and radiant heat; lack of physical fitness; lack of acclimatization
to hot environments; degree of hydration; level of obesity; current health status (i.e.,
having an infection, chronic disease, diarrhea, etc.); alcohol or drug use; and the
worker's age and sex. During site activities, hot environmental conditions can create
serious safety and health threats to site workers. This SOP addresses the potential
hazards associated with heat stress and outlines the procedures for monitoring and
controlling those hazards. For the remainder of this SOP, reference to "liquids" shall
indicate water or an electrolyte replacement solution - not tea, coffee or carbonated
drinks.
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5.2 HEAT STRESS AND STRAIN
5.2.1 Heat Stress
Heat stress is the net heat load to which a worker may be exposed from the combined
contributions of metabolic cost of work, environmental factors (i.e., air temperature,
humidity, air movement, and radiant heat exchange), and clothing requirements. A mild
or moderate heat stress may cause discomfort and may adversely affect performance
and safety, but is not acutely harmful to health. As the heat stress approaches human
tolerance limits, the risk of personnel experiencing acute health effects increases.
5.2.2 Heat Strain
Heat strain is the overall physiological response resulting from heat stress. The
physiological adjustments are dedicated to dissipating excess heat from the body.
Acclimatization is the gradual physiological adaptation that improves an individual’s
ability to tolerate heat stress.
5.3 HEAT STRESS DISORDERS: SIGNS, SYMPTOMS, AND FIRST AID

(AMERICAN HEART ASSOCIATION AND AMERICAN RED CROSS GUIDELINES FOR
FIRST AID)
Employees must immediately report to the Site Supervisor or to the Site Safety Officer
any symptoms or signs of heat illness experienced by themselves or observed in coworkers. Regardless of the worker’s protests, no employees with any symptoms of
possible serious heat illness should be sent home or left unattended without medical
assessment and authorization.
5.3.1 Heat Rash
Heat rash is caused by continuous exposure to heat and humid air and is aggravated by
wet chafing clothes.
Signs and Symptoms: The condition is characterized by a localized red skin rash and
reduced sweating. Aside from being a nuisance, the ability to tolerate heat is reduced.
First Aid: Remove clothing from affected area. Wash skin with mild soap and water,
rinse clean, and allow it to dry thoroughly.
5.3.2 Heat Syncope (Fainting)
Heat syncope is a loss of consciousness because of low blood pressure. Heat causes
the blood vessels to expand (dilate), so body fluid moves into the legs by gravity, which
causes low blood pressure and may result in fainting. Heat syncope can be caused by
blood pooling in the legs after standing still for a long time in a hot environment. It can
also be caused after vigorous physical activity for two or more hours. The risk of heat
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syncope is higher among those who are not acclimated and to those who are
dehydrated.

Signs and Symptoms: Feeling faint or lightheaded; pale, cool, and moist skin;
lightheadedness when changing position, such as moving from a lying position to a
standing position.
First Aid: Remove worker to a cool, shaded place. Give sips of cool water. Loosen tight
clothing. Remove perspiration-soaked clothing. Place the worker in a seated or supine
position with legs raised. Apply cool, wet towels to the skin. Fan the person. Watch for
signs of heat stroke.
5.3.3 Heat Cramps
Heat cramps are caused by a rate of perspiration that is not balanced by adequate fluid
and electrolyte intake. Heat cramps can be caused by both too much and too little salt,
but the primary cause is lack of water replenishment. The occurrence of heat related
cramps is an indication that heat exhaustion or heat stroke may occur soon.
Signs and Symptoms: Muscle spasms and pain in the extremities and abdomen.
First Aid: Remove worker to a cool place and give sips of cool water. Watch for signs of
heat exhaustion or stroke. Stretching, icing, and massaging the painful muscles may be
helpful.
5.3.4 Heat Exhaustion
Heat exhaustion is an early indicator that the body’s cooling system is becoming
overwhelmed. This condition leads to inadequate blood supply to working muscles and
cardiac insufficiency.
Signs and Symptoms: Cool, moist, pale, ashen or flushed skin, headache, nausea,
dizziness, weakness, exhaustion, heavy sweating.
First Aid: Heat exhaustion must be vigorously treated by having the victim lie down in a
cool place, taking off as many clothes as possible, cooling the victim with a cool water
spray, and encouraging the victim to drink cool fluids, preferably containing
carbohydrates and electrolytes.
5.3.5 Heat Stroke
Heat stroke is an acute and dangerous condition caused by the failure of the body’s
heat regulating mechanisms. Heat stroke is a life-threatening condition.
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Signs and Symptoms: Red, hot, dry skin, changes in the level of consciousness,
vomiting. This is a medical emergency! Call 911 immediately.
First Aid: Move worker to a cool, shaded place. Loosen tight clothing. Remove
perspiration soaked clothing. Place the worker in a seated or supine position with legs
raised. Apply cool, wet towels to the skin. Fan the person. If the person is conscious,
give small amounts of cool water to drink (do not force person to drink). If the person
refuses water, vomits, or starts to lose consciousness, place the person on his or her
side and continue to cool the person by applying ice or cold packs on their wrists,
ankles, groin, neck, and in the armpits. Continue to check breathing and signs of life
(coughing, slight body movement, or a pulse.)
5.4 MONITORING
Susceptibility to heat stress depends on numerous factors including ambient
temperature, humidity, radiant heat, air movement, personal protective equipment, the
degree of acclimatization, and physical condition of the individual workers. Therefore,
the decision to start either environmental or physiological heat stress monitoring must
be based on the experience and observations of the Site Safety Officer and on the
professional judgment of the Health and Safety Manager and in consideration of the
guidelines summarized below. However, on all job sites having potential heat stress
conditions, the monitoring of site workers by watching for the signs and symptoms of
heat stress must be ongoing by Supervisors, Site Safety Officers, and the workers
themselves.
5.4.1 Environmental Monitoring (American Conference of Governmental Industrial

Hygienists [ACGIH], Threshold Limit Values [TLV], and Biological Exposure
Indices [BEI], most recent edition)
The Wet Bulb Globe Temperature (WBGT) index is the simplest and most suitable
technique to evaluate the environmental heat stress factors. If employees are
performing moderate to heavy physical work on construction/remediation sites in
standard permeable cotton or synthetic work clothing, heat stress monitoring is
advisable when the ambient air temperature exceeds 90°F and any time discomfort due
to heat stress is either noticed or reported. Either the WBGT index or

physiological monitoring may be used. When WBGT exceeds 78°F, the work
regiment in Table 2 of the ACGIH TLV/BEI booklet should be followed. Note:
WBGT measurements are not designed for and should not be used to assess
heat stress involving the use of semi permeable or impermeable protective
clothing.
As a general rule, PIKA usually institutes physiological monitoring in lieu of the WBGT
index.
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5.4.2 Physiological Monitoring (National Institute for Occupational Safety and

Health/Occupational Safety and Health Administration/United States Coast
Guard/U.S. Environmental Protection Agency, Occupational Safety and Health
Guidance Manual for Hazardous Waste Site Activities).
Physiological monitoring can be used in lieu of or in addition to WBGT. The advantage
of physiological monitoring is that it determines each individual’s unique response to
environmental heat stress factors. If employees are wearing impermeable protective
clothing, physiological monitoring is advisable beginning at 70°F and/or any time
discomfort due to heat stress is either noticed or reported.
Physiological monitoring may be performed by the Site Safety Officer. Alternatively, it
may be self- performed if the affected employees have been trained to do so. The
following two parameters are to be monitored at the beginning of each rest period:


Heart Rate—Radial (wrist) pulse will be determined as early as possible during
each rest period.
Monitoring consists of taking the radial pulse of a worker for 30 seconds
immediately after exiting the work area. If the heart rate exceeds 110 beats per
minute at the beginning of the rest period, shorten the next work cycle by onethird and keep the rest period the same. If the heart rate still exceeds 110 beats
per minute at the next rest period, increase the following rest period by onethird. The initial rest period should be at least 5 minutes.



Body Temperature—Each individual will measure his/her oral temperature with a
disposable thermometer for one minute or with an electronic aural device as
early as possible in the first rest period. If the temperature exceeds 99.6°F at the
beginning of the rest period, then the work cycle will be decreased by one-third
with the rest period remaining the same. Return to work is not permitted if body
temperature exceeds 100.4°F.

NOTE: Some aural temperature devices, which are also known as ear canal or tympanic
devices, will not work accurately in high intensity ambient light.
Attachment 1, “Heat Stress Monitoring Record,” will be used to record the results of
heat stress monitoring
Note: Only after an individual has exceeded one of the physiological monitoring limits,
within each work shift, will the prescribed modifications be initiated and continued to
the end of that work shift. However, it is essential to the continued wellness of site
personnel, to evaluate the effectiveness of the physiological controls. Therefore, the
SSHO will notify the CESHM if any one of the below listed conditions occur:
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1. A pattern of exceeding the physiological monitoring limits is established for one
individual that indicates that the physiological monitoring limits are being
exceeded at least once per day for more than three consecutive days.
2. A pattern of exceeding the physiological monitoring limits is established for a
majority of the team that indicates that the physiological monitoring limits are
being exceeded by over half the team members on a daily basis for more than
three consecutive days.
5.5 PREVENTION
The prevention of heat-related illnesses requires adequate hydration, nutrition,
acclimatization, access to shade if heat stress symptoms appear, monitoring, and in
some cases the use of cooling devices.
5.5.1 Hydration
During periods of high heat, adequate liquids must be provided to replace lost body
fluids. Most people do not become aware of thirst until they have lost 1 to 2 liters of
body fluids. Highly motivated workers may incur losses of 3 to 4 liters before extreme
thirst forces them to stop and drink. Therefore, workers must drink more than the
amount required to satisfy thirst. Prehydration, the consuming of a large drink of water
immediately before the start of heat exposure, is highly recommended.
In California, workers potentially exposed to heat stress in outdoor work sites are
required to have ready and easy access to potable water or liquid sufficient to provide
one quart per employee per hour (Title 8, California Code of Regulations, Section 3395,
Heat Stress Prevention).
Replacement fluids can be a 0.1 percent salt water solution, commercial “sports drinks”
or “thirst quenchers,” or a combination of these with fresh water. However, drinks that
are popular because they “cut” thirst are not recommended, because they inhibit intake
before rehydration is complete. For this reason it is better to drink water or dilute
flavored beverages and to avoid carbonation, caffeine, and drinks with heavy
concentrations of sugar or salt.
The replacement fluid temperature should be kept cool, 50 degrees Fahrenheit (°F) to
60°F, and must be located within a few steps of each worker or brought to the worker
every hour or more frequently under the most stressful conditions.
Alcohol is a common and serious problem among those who work in heat. Alcohol not
only impairs intake of food and water, but also acts as a diuretic (increase in urination)
and disturbs judgment. The adverse effects of alcohol extend many hours beyond the
time of intake.
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5.5.2 Nutrition
Workers in high heat areas should eat well balanced meals in order to replace salt and
minerals lost in perspiration. High sweat rates involve a continuous loss of sodium
chloride and small amounts of potassium, which must be replaced on a daily basis. In
addition, work in heat accelerates the turnover of trace elements including magnesium
and zinc. All of these essential elements should normally be obtained from wholesome
food.
Do not consume salt tablets, as they are easily abused, and overdoses lead to gastrointestinal problems, increased urine output, and greater susceptibility to heat illness. If
salt and mineral loss is a problem, employees should consider lightly salting their
regular meals and increasing fruit consumption to replace these losses.
5.5.3 Acclimatization
Acclimatization can greatly increase human tolerance to heat, so that work becomes
less physically challenging after a period of gradual adjustment. Individuals with a high
level of physical fitness generally display partial heat acclimatization and are able to
complete the process more quickly and with less stress than sedentary persons. Season
may also affect the time that must be allowed for acclimatization. Workers recruited in
summer may already be partly heat acclimatized, while winter hires will require a longer
period of adjustment.
Acclimatization for heavy work under extremely hot conditions may require a period of
4 to 10 days of progressively increasing work time starting with about 2 hours work per
day. For less severe conditions, the first 2 to 3 days of work in the heat should be
limited to 2 to 4 hours. Employees undergoing acclimatization need to be monitored
closely for signs and symptoms of heat illness.
Maintenance of full heat acclimatization requires exposure to work in heat three to four
times per week; lower frequency or passive exposure to heat have a much weaker
effect and may allow gradual decay of heat tolerance. However, weekends off work
have no measurable effect on acclimatization. Discontinuing heat exposure for 2 to 3
weeks will cause loss of most acclimatization, although some will be retained in persons
exposed to hot weather and/or regular aerobic exercise.
5.5.4 Access to Shade
Employees suffering from heat illness or believing a recovery period is needed will be
provided access to an area with shade that is either open to the air or provided with
ventilation for cooling for a period of no less than 5 minutes. Access to shade will be
permitted at all times. Employees will remove chemical protective garments during rest
periods and will not be assigned other tasks during rest periods.
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5.5.5 Cooling Devices
Vortex tubes or cooling vests may be worn beneath impermeable clothing. If cooling
devices are worn, only physiological monitoring will be used to determine work activity.
5.6 HEAT STRESS TRAINING
Training is the key to good work practices. NIOSH (1986) states that a good heat stress
training program should include the components listed below. Therefore, PIKA will
provide personnel who work in hot environments with the training prescribed in this
paragraph.
1. Knowledge of the hazards of heat stress.
2. Recognition of predisposing factors, danger signs, and symptoms.
3. Awareness of first-aid procedures for, and the potential health effects of, heat
stroke.
4. Employee responsibilities in avoiding heat stress.
5. Dangers of using drugs, including therapeutic ones, and alcohol in hot work
environments.
6. Use of protective clothing and equipment.
7. Purpose and coverage of environmental and medical surveillance programs.
5.6.1 Supervisor Training Requirements
Site Supervisors shall receive specific training in protocols to prevent heat related
illness, and recognizing signs and symptoms of different stages of heat related illness.
Training shall also include company guidelines for initial treatment of suspected heat
related illness which will include emergency response procedures as set forth within the
APP/SSHP. The site-specific health and safety plan and/or job safety analysis must
specify the site-specific procedures for providing emergency medical services,
contacting emergency medical services, and directing emergency responders to the
work site.
5.7 HEAT STRESS DOCUMENTATION
The SSHO shall be responsible for the proper documentation of heat stress related
information. This will include training sessions and WBGT and physiological monitoring
data. Training sessions shall be documented using the PIKA Documentation of Training
Form -506. Pulse rate and temperature monitoring data will be recorded on the Heat
Stress Monitoring Log Form-527, with the environmental conditions, WBGT (if used)
being recorded in the Site Safety Log.

6.0 AUDIT CRITERIA
The following items related to operations conducted in hot environments will be audited
to determine compliance with this SOP:
 The Daily Task and Safety Briefing Log (Form-502);
 The Heat Stress Monitoring Log (Form-527); and
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The Daily Safety Inspection Checklist (Form-506).

7.0 ATTACHMENTS
Attachment 1: “Heat Stress Monitoring Log”.
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Project/Location: _______________

SSHO: _______________________

Date: ____________
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Second Work
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Time

Time
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Time

Time
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(°F)
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1.0

PURPOSE

The purpose of this Standard Operating Procedure (SOP) is to provide the minimum
safety and health requirements and procedures applicable to the conduct of operations
in cold temperatures. This SOP will be used in conjunction with the PIKA Corporate
Environmental Safety and Health Program (CESHP) Manual, and will be implemented as
part of an approved Accident Prevention Plan (APP)/Site-specific Safety and Health Plan
(SSHP).

2.0

SCOPE

This SOP applies to PIKA personnel, including subcontractor personnel, and operations
involving working in cold environments. This SOP is not intended to contain all
requirements needed for complete regulatory compliance. Consult the documents listed
in section 3.0 of this SOP for additional for compliance issues.

3.0

REFERENCES

There are no Occupational Safety and Health Administration (OSHA) standards that
directly apply to the conduct of operations associated with this SOP. However the
references listed below contain relevant data regarding cold stress prevention.
 American Conference of Governmental Industrial Hygienist (ACGIH) Threshold
Limit Values (TLVs) and Biological Exposure Indices
 USACE EM 385-1-1, Section 06.I.

4.0

RESPONSIBILITIES

1.1

PROJECT MANAGER

The Project Manager (PM) will be responsible for the safe planning and performance of
each project to which they are assigned. The PM will work with the Site Supervisor (SS)
to acquire the PPE and safety and health supplies required by the project Safety Plans.
The PM will coordinate with the SS to make available adequate project resources to
acquire, store and maintain the equipment that personnel will require to safely perform
operations in cold environments. The PM will also take a lead role in the integration of
the safety and health personnel and resources to the operational processes to assist in
the identification and control of site and task hazards prior to and during the project.
1.2

CORPORATE ENVIRONMENTAL SAFETY AND HEALTH MANAGER

The Corporate Environmental Safety and Health Manager (CESHM) is responsible for
the continued development, improvement, and implementation of the PIKA CESHP, to
include this SOP. To accomplish this end, the CESHM will be responsible for:
1. Conducting an annual review of this SOP and making modifications as necessary.
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2. Developing or reviewing site plans that specify the personal protective equipment
(PPE) and other hazard controls that apply to the implementation of this SOP.
3. Providing the Site Safety and Health Officer (SSHO) with consultation related to
visitor entry and protective measures.
4. Periodically auditing PIKA work sites to determine their compliance with this SOP.
1.3

SITE SUPERVISOR

The Site Supervisor (SS) will be responsible for the implementation of this SOP for
those operations that involve personnel exposure to cold temperatures and cold stress
hazards. The SS will also discuss relevant sections of this SOP in the daily safety
briefings and will record information related to the daily implementation of this SOP in
appropriate site documentation. The SS will also verify that personnel who are required
to work in cold environments are fully trained and qualified as outlined in this SOP.
1.4

SITE SAFETY AND HEALTH OFFICER

The SSHO will provide assistance and consultation to the SS regarding the
implementation of the requirements in this SOP, and will provide oversight to personnel
during project operations. The SSHO will discuss the safety and health hazards of cold
exposures and the control techniques associated with this SOP during the initial site
hazard training and the daily safety briefings. The SSHO will also be responsible for
daily inspection of site operations, conditions and personnel to assess their compliance
with this SOP and the adequacy of the measures being taken to prevent cold stress.

5.0

PROCEDURES

All personnel, including contractor and subcontractor personnel, involved in site
operations shall be familiar with the potential safety and health hazards associated with
the conduct of operations in cold environments, and with the work practices and control
techniques to be used to reduce or eliminate these hazards.
5.1 INTRODUCTION
During activities conducted on PIKA project sites, cold and/or windy environmental
conditions can create serious safety and health threats to site workers. This SOP
addresses the potential hazards associated with cold stress, and outlines the procedures
for monitoring and controlling those hazards.
5.2 COLD STRESS HAZARDS
The affects experienced by site personnel when working in cold environments depend
upon many environmental and personal factors, such as ambient air temperature, wind
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speed, duration of exposure, type of protective clothing and equipment worn, type of
work conducted, level of physical effort, and health status of the worker. In cold
environments, overexposure can cause significant stress on the body that can lead to
serious, and potentially permanent injury. Cold may affect exposed body surfaces and
extremities, or may affect the deeper body tissues and body core. Presented below is
information about the most common cold stress disorders, their signs, symptoms,
affects, and control techniques.
5.2.1 Cold Stress Disorders
5.2.1.1 Immersion Foot or Trench Foot
These two cold injuries occur as a result of exposure to cool or cold weather and
persistent dampness or immersion in water. Immersion foot usually results from
prolonged exposure when air temperatures are above freezing, whereas trench foot
normally occurs from shorter exposure at temperatures near freezing. The symptoms
for each disorder are similar and include tingling, itching, swelling, pain and/or
numbness, lack of sweating, and blisters.
5.2.1.2 Frostbite
Frostbite occurs when there is actual freezing of the water contained in the body
tissues. This usually occurs when temperatures are below freezing, but excessive wind
can result in frostbite even when ambient temperatures are above freezing. Frostbite
can occur from several types of cold exposure, such as: exposure of bare skin to cold
and wind; exposure to extremely cold ambient temperatures; skin contact with rapidly
evaporative liquids (gasoline, alcohol or cleaning solvents) at temperatures below
39.2ºF; or from skin contact with metallic objects whose temperatures are below
freezing. The extremities are usually affected first since the body's initial response to
cold stress is to decrease the heat loss from the blood by decreasing the blood flow to
the extremities. The tissue damage caused by frostbite can be superficial, near the
surface of the skin, or extend deep into body tissues that can cause severe tissue
damage. During the initial stages of frostbite, the skin may have a prickly or tingling
sensation and will later become numb with cold. The appearance of the affected skin
may range from superficial redness, to white, hard, frozen-looking tissues.
5.2.1.3 Hypothermia
Hypothermia results when the body looses heat faster than it can be produced. When
this occurs, the blood vessels in the skin and extremities constrict, reducing the flow of
warm blood to those areas which have a high surface area to volume relation. This
reduction in blood flow reduces heat loss and usually affects the peripheral extremities
first. Ears, fingers and toes begin to experience chilling, pain and then numbness due to
loss of both blood flow and heat. Shivering begins as the body's core temperature
begins to drop, and the body uses the shivering to compensate and create metabolic
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heat. Shivering is often the first sign of hypothermia. The pain and numbness in the
extremities is an indication that the heat loss is increasing, but when shivering becomes
severe and uncontrollable, the heat loss in the body core has become extreme. Further
heat loss produces speech difficulty, reduced mental alertness and forgetfulness, loss of
manual dexterity, collapse, unconsciousness and finally death.
5.2.2 Treatment of Cold Stress Disorders
The intent of cold stress treatment is to bring the deep body core temperature back to
its normal temperature of about 98.6ºF. Work performed in cold environments should
be discontinued temporarily for any worker who exhibits the signs or symptoms
associated with hypothermia or frost bite. Workers exhibiting cold stress symptoms
should be brought to a warm area and allowed to rest and warm-up. If a worker's
clothing becomes wet it reduces its insulation affect. It should be removed and replaced
by dry clothing, or allowed to dry before resuming work. Warm, sweet, non-alcohol,
decaffeinated drinks (not coffee) or soup should be given to increase the body core
temperature, and re-warming should be gradual.
For frostbite, the victim should be sheltered from the wind and cold and given warm
drinks. If the frostbite is superficial, the frozen area(s) should be covered with extra
clothing or blankets, or warmed against the body. Do not use direct heat, and do not
pour hot water over or rub the affected area. Warming should be gentle and gradual.
Failure to do this could lead to bleeding in the tissues and increase the possibility of
infection. If the frostbite is deep, (i.e. the affected area is frozen and hard to the
touch), immediate medical attention should be obtained. The safe thawing of deep
frostbite is beyond the expertise and facilities found on site.
5.2.3 Prevention of Cold Stress Disorders
5.2.3.1 Cold Stress Monitoring
Guidance for the monitoring of cold stress is provided by the ACGIH in the Threshold
Limit Values and Biological Exposure Indices booklet (latest edition). In order to comply
with the cold stress TLV, the following monitoring schedule will be implemented:
1. A suitable thermometer for measuring ambient temperatures shall be available
on sites when the air temperature is below 60.8ºF;
2. Whenever the air temperature onsite falls below 30.2ºF, the temperature shall
be measured and recorded at least once every two hours, unless sudden drops in
the temperature are expected or noted, then it will be recorded once each hour;
3. Whenever the air temperature on site falls below 30.2ºF, the wind speed shall be
measured and recorded together with the air temperature;
4. The equivalent wind chill temperature shall be obtained from Table 507-1, and
recorded, in cases when air speed measurements are required;
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5. The SSHO shall utilize the applicable TLV limits listed in Table 507-2 to determine
if elevated control measures must be implemented during site activities.
5.2.3.2 Controls Implemented by Site Personnel
During work in cold environments, the SSHO will use the tailgate safety briefing to
inform site personnel of the temperature and wind conditions anticipated for the day's
site activities. The SSHO will also advise site personnel of the general practices, listed
below, which should be utilized in the prevention and control of cold stress. Wear
adequate, appropriately layered clothing, including a water repellant outer layer if
precipitation is forecasted;
1. Use layered clothing which should include, an innermost layer (such as cotton or
silk) to trap heat and absorb perspiration, an insulating layer of wool or synthetic
fiberfill (such as polypropylene), a layer of work weight clothing, and an outer
protective layer designed to retain heat and be wind/water proof (such as nylon,
or Gortex®);
2. Wear gloves, socks and a hat that are synthetic or wool insulated;
3. Remove outer layers of clothing during breaks in heated shelters to prevent inner
layers from getting wet with perspiration;
4. Cover exposed skin and use a wind breaker in windy, cold conditions;
5. Eat well-balanced meals and maintain adequate intake of non-alcohol, decaffeinated fluids;
6. Seek shelter in a warm protected area when signs and symptoms of cold stress
become evident;
7. Protect clothing from getting wet with perspiration during site activities by
monitoring and moderating the level of physical activity, and if necessary,
removing excessive layers of clothing; and
8. If the potential exists for clothing to become wet during site operations, site
personnel should report to work with an extra set of work and insulated clothing.
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TABLE 507-1: EQUIVALENT CHILL TEMPERATURE
Estimated
Wind Speed
(in mph)
Calm
5
10
15
20
25
30
35
40
Wind speeds
greater than
40 mph have
little additional
effect

50

40

30

20

50
40
30
20
48
37
27
16
40
28
16
4
36
22
9
-5
32
18
4
-10
30
16
0
-15
28
13
-2
-18
27
11
-4
-20
26
10
-6
-21
LITTLE DANGER
In < 1 hr with dry skin.

Maximum danger of
false sense of security

10

0

-10

-20

10
0
-10
-20
6
-5
-15
-26
-9
-24
-33
-46
-18
-32
-45
-58
-25
-39
-53
-67
-29
-44
-59
-74
-33
-48
-63
-79
-35
-51
-67
-82
-37
-53
-69
-85
INCREASING DANGER
Danger from freezing of
exposed flesh within one
minute

-30

-40

-50

-60

-30
-40
-50
-60
-36
-47
-57
-68
-58
-70
-83
-95
-72
-85
-99
-112
-82
-96
-110 -121
-88
-104 -118 -133
-94
-109 -125 -140
-98
-113 -129 -145
-100 -116 -132 -148
GREAT DANGER
Flesh may freeze within 30
seconds

Trench foot and immersion foot may occur at any point on this chart.
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TABLE 507-2: ACGIH COLD STRESS TLVS

TLV Temp.

Working Conditions or Task to be
Performed

Required Control Measures

Any site or work condition

Thermometer required on site.

Fine work performed continuously for
more than 10-20 min.

Special provisions for keeping the hands warm,
i.e., radiant heaters, warm air jets, etc.

Tasks with sedentary work load

Gloves are to be used by workers.

Site with windy conditions

Reduce cooling effect of wind by using shields or
an easily removable wind breaker.

Task where exposed areas of the body
cannot be protected from cold or frostbite

Auxiliary heating units are to be supplied.

Tasks where clothing may become wet
with either perspiration or water

Provisions shall be made to allow site personnel to
change into dry clothes.

Workers handling evaporative liquids

Special precautions needed to prevent clothing
from becoming soaked with liquid.

Tasks with light work load

Gloves are to be used by workers.

Workers who become emersed in water
or whose clothing becomes wet

Treatment for hypothermia and immediate change
of dry clothing provided.

Any task

Air temperature and wind speed (if over 5 mph)
recorded at least every 4 hours; cover metal
handles with insulating material.

Tasks with moderate work

Gloves to be used by workers.

Any task

Heated warming shelters with warm drinks will be
made available for breaks.
Record ECT along with air temperature readings.
Warn personnel not to contact unprotected metal
parts with bare skin.

<<
mph wind
-

Any task

Buddy system enforced, protect from wind to
greatest extent possible, acclimatize workers,
moderate workload to prevent perspiration, and
conduct worker cold stress training.

Personnel who routinely work at this
temperature

Personnel are to be medically certified as suitable
for this level of exposure.

Any level of work or type of task

No unprotected skin exposure.

ECT - Equivalent Chill Temperature
Air - Ambient air temperature

5.2.3.3 Controls To Be Implemented On Site
In addition to the personal control methods listed above, the following measures will be
provided to assist site personnel in preventing and abating cold stress:
1. If the effective chill temperature (ECT) is expected to be less than 19.4ºF, a
heated shelter will be provided both in the SZ, and when permissible, in the EZ
to allow personnel to take warming breaks IAW the specified work/rest schedule;
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2. Warm drinks, such as hot cocoa, hot cider, hot herbal teas, warm broths or
decaffeinated coffee or hot tea will be provided in the warming shelters;
3. If the ECT is less than 19.4ºF or if the calm air temperature is less than 20ºF, a
minimum work/rest regiment of one 10-minute break every hour, with a 30minute lunch break will be implemented; and
4. For temperatures above 20ºF, calm air temperature or above the ECT of 19.4ºF
the normal work/rest schedule of one 15-minute break in the morning and
afternoon, with a 30-minute lunch break will be used as the standard, but site
personnel will still be encouraged to take more frequent breaks if they begin to
experience significant signs or symptoms of cold stress.
When permitted by site conditions and contamination levels, personnel utilizing shelters
inside the EZ will undergo an abbreviated decontamination prior to entry. Upon leaving
the warming shelter, EZ personnel will re-don chemical resistant inner and outer gloves,
IAW the PPE donning procedures listed in the SSHP. The abbreviated decontamination
will include:
1. Soapy water wash and clean water rinse of outer chemical resistant gloves,
boots, and if needed suits;
2. Removal of outer and inner chemical resistant gloves; and
3. Washing of exposed hands, face and neck, using handy/baby wipes.
5.2.3.4 Additional Work/Rest Cycles
To date, there is no Federal or USACE mandated regulations related to work/rest
schedules for cold stress. The work/rest cycle outlined in paragraph 5.2.3.3 is a
recommended routine, but may not be adequate for the actual cold weather conditions
that may be encountered. The ACGIH has published a work/rest schedule, which is
provided in Table 507-3 of this SOP. However, this table only applies to, and should be
implemented for, temperatures below –4ºF. Therefore, for temperatures above –4ºF,
workers shall be encouraged to utilize the work rest schedule listed above or to seek
shelter in a warm area especially if they exhibit cold stress symptoms such as heavy
shivering, frost-nip, the feeling of excessive fatigue, drowsiness, irritability or euphoria.
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TABLE 507-3: TLV WORK/REST SCHEDULE FOR 4-HOUR WORK SHIFT *
Air Temp.
F
Approx.
-4 to -8
-9 to -13
-14 to -18
-15 to -19
-20 to -24
-25 to -29
-30 to -34
-35 to -39
-40 to -44
-45 &
Below

No Wind
Max.
Work
No. of
Period Breaks
Normal 1
Normal 1
Normal 1
Normal 1
Normal 1
75 min. 2
55 min. 3
40 min. 4
30 min. 5
Non-emergency
work should
cease

5 MPH Wind
Max.
Work
No. of
Period
Breaks
Normal 1
Normal 1
Normal 1
Normal 1
75 min. 2
55 min. 3
40 min. 4
30 min. 5
Non-emergency
work should
cease

10 MPH Wind
Max.
Work
No. of
Period
Breaks
Normal 1
Normal 1
Normal 1
75 min. 2
55 min. 3
40 min. 4
30 min. 5
Non-emergency
work should
cease

15 MPH Wind
Max.
Work
No. of
Period
Breaks
Normal 1
Normal 1
75 min. 2
55 min. 3
40 min. 4
30 min. 5
Non-emergency
work should
cease

20 MPH Wind
Max.
Work
No. of
Period Breaks
Normal 1
75 min. 2
55 min. 3
40 min. 4
30 min. 5
Non-emergency
work should
cease

1. Schedule applies to any 4-hour work period with moderate to heavy work
activity, with warm-up cycle in a warm location and with an extended break in a
warm location (e.g. lunch) at the end of the 4-hours. For light-to-moderate work:
apply the schedule one step lower.
2. The following is suggested as a guide for estimating wind velocity if other, more
accurate means are not available: 5 mph - light flag moves; 10 mph - light flag
fully extended; 15 mph - raises newspaper sheet; 20 mph - blowing and drifting
snow.
3. This table applies only to acclimatized workers with appropriate dry clothing for
winter work.
4. Adapted from the Threshold Limit Values and biological Exposure Indices,
American Conference of Governmental Industrial Hygienist, Cincinnati, OH.
5.2.4 Cold Stress Documentation
The SSHO shall be responsible for recording cold stress related information. This will
include training sessions, environmental conditions, and environmental monitoring data.
Training sessions shall be documented using the PIKA Training Log Form-502.
Environmental conditions and monitoring data will be recorded in the Safety Log,
and/or Site Monitoring Log Form-533.
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6.0

SAFETY AND PPE REQUIREMENTS

The following safety measures and personal protective equipment (PPE) shall be used
in preventing or reducing exposures associated with drum and container handling
operations.
1. Personnel will wear the type and level of PPE specified in the SSHP or APP;
2. Personal and work area monitoring for cold and cold stress will be conducted as
specified in the this SOP for site operations;
3. Provisions and requirements specified in other SOPs that apply site operations
(i.e., excavation and trenching, heavy equipment operation, etc.) shall be
followed.

7.0

AUDIT CRITERIA

The following items related to site compliance with this SOP will be maintained in site
records and subject to audit:
 The Daily Task and Safety Briefing Log (Form-502);
 The Documentation of Hazard Communication Training Form (Form-505);
 The Safety Training Attendance Log (Form-503); and
 The Daily Safety Inspection Checklist (Form-507).

8.0

ATTACHMENTS

No attachments are associated with this SOP.
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1.0

PURPOSE

The purpose of this Standard Operating Procedure (SOP) is to provide the minimum
safety and health requirements and procedures for controlling employee exposure to
bloodborne pathogens. This SOP will be used in conjunction with the PIKA
Environmental Corporate Safety and Health Program (CESHP) Manual, and will be
implemented as part of an approved Accident Prevention Plan (APP).

2.0

SCOPE

This SOP applies to PIKA personnel, including subcontractor personnel, and operations
where personnel may be exposed to bloodborne hazards. This SOP is not intended to
contain all requirements needed for complete regulatory compliance. Consult the
documents listed in section 3.0 of this SOP for additional for compliance issues.

3.0

REFERENCES

The following Occupational Safety and Health Administration (OSHA) standards directly
apply to the conduct of operations associated with this SOP. In the event other hazards
are associated with the conduct of this SOP, consultation of other SOPs and regulatory
references may be needed. Additionally, this SOP has been designed to meet the U.S.
Army Corps of Engineers (USACE) requirements outlined below.
 OSHA General Industry Standard 29 CFR Part 1910.1030.
 USACE EM 385-1-1, Section 03, Medical and First Aid Requirements.

4.0

DEFINITIONS

Blood - means human blood, human blood components, and products made from
human blood.
Bloodborne Pathogens (BBP) - means pathogenic microorganisms that are present
in human blood and can cause disease in humans. Examples of theses pathogens
include, but are not limited to, hepatitis B virus (HBV) and human immunodeficiency
virus (HIV).
Contaminated - means the presence or the reasonably anticipated presence of blood
or other potentially infectious materials on the surface of an item.
Contaminated Clothing - clothing, whether personal or company provided, which has
been soiled with blood or other potentially infectious materials.
Contaminated Sharps - any object which is contaminated with blood or other
potentially infectious materials that can penetrate the skin including, needles, tweezers,
broken glass, etc.
Decontamination - the use of physical or chemical means to remove, inactivate, or
destroy bloodborne pathogens from the surface of an item to the point where the
surface of the item is rendered safe for handling, use, or disposal.
Exposure Incident - a specific incident that results from the performance of an
employee's occupational responsibilities that involves eye, mouth, other mucous
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membrane, broken skin, or parenteral contact with blood or other potentially infectious
materials.
Hand Washing Facilities – a facility providing an adequate supply of running potable
water, soap and single use towels or hot air drying machines.
Licensed Healthcare Professional - is a person whose legally permitted scope of
practice allows him or her to independently perform the activities required by this
program for Hepatitis B Vaccination and Post-exposure Evaluation and Follow-up.
HBV - hepatitis B virus responsible for causing Hepatitis.
HIV - human immunodeficiency virus responsible for Auto Immunodeficiency Syndrome
(AIDS).
Occupational Exposure - reasonably anticipated skin, eye, mucous membrane, or
parenteral contact with blood or other potentially infectious materials that may result
from the performance of an employee's duties.
Potentially Infectious Materials - any body fluid that is visibly contaminated with
blood, and body fluids in situations where it is difficult or impossible to differentiate
between body fluids.
Parenteral - means piercing mucous membranes or the skin barrier through such
events as needle sticks, human bites, cuts, and abrasions.
Personal Protective Equipment (PPE) - specialized clothing or equipment worn by
an employee for protection against a hazard. PPE applicable to this program shall be
considered appropriate only if it does not permit blood or other infectious fluids to reach
employee's clothing, skin, eyes, mouth, or other mucous membranes under normal
working conditions.
Regulated Waste - means liquid or semi-liquid blood or other potentially infectious
materials; contaminated items that would release blood or other potentially infectious
materials in a liquid or semi-liquid state if compressed; items that are caked with dried
blood or other potentially infectious materials and are capable of releasing these
materials during handling; contaminated sharps; and pathological and microbiological
wastes containing blood or other potentially infectious materials.
Source Individual - means any individual, living or dead, whose blood or other
potentially infectious materials may be a source of occupational exposure to the
employee.
Sterilize - means the use of a physical or chemical procedure to destroy microbial life
including highly resistant bacterial endospores.
Universal Precautions - means an approach to infection control, in which human
blood and certain human body fluids are treated as if known to be infectious for HIV,
HBV, and other bloodborne pathogens.
Work Practice Controls - means controls that reduce the likelihood of exposure by
altering the manner in which a task is performed.
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5.0

RESPONSIBILITIES

5.1 PROJECT MANAGER
The Project Manager (PM) will be responsible for the safe planning and performance of
each project to which they are assigned. The PM will work with the Site Supervisor (SS)
to acquire the PPE and safety and health supplies required by the project Safety Plans.
The PM will coordinate with the SS to make available adequate project resources to
acquire, store and maintain the adequate first aid and BBP supplies equipment. The PM
will also take a lead role in the integration of the safety and health personnel and
resources to the operational processes to assist in the identification and control of site
and task hazards prior to and during the project.
1.1

CORPORATE ENVIRONMENTAL SAFETY AND HEALTH MANAGER

The Corporate Environmental Safety and Health Manager (CESHM) shall be responsible
for the implementation of the Bloodborne Pathogen Exposure Control Program
contained in the PIKA Corporate Environmental Safety and Health Program, and for
monitoring the implementation of this SOP. To this effect, the CESHM is responsible for
the following:
1. Conducting a review of PIKA job classifications to determine which will have a
reasonably anticipated potential for an occupational exposure and completing the
exposure determination forms;
2. Verifying during site audits that Universal Precautions are implemented and
appropriate PPE is available for job classifications involving occupational
exposure;
3. Developing procedures for the decontamination of items or surfaces
contaminated with blood or infectious body fluids;
4. Providing guidance to project personnel related to the proper labeling, and
disposition of regulated waste in accordance with applicable Federal, state and
local regulations;
5. Making the Hepatitis B vaccination available to occupationally exposed
employees at no cost to the employee;
6. Completing Parts II and III of the Post BBP Exposure Evaluation and Follow-up
Form (Form-520) after an exposure incident and ensuring the health care
professional receives pertinent information for the post exposure evaluation;
7. Providing training to occupationally exposed workers;
8. Working with the PIKA Human Resource personnel to maintain medical and
training records as required by this and other SOPs; and
9. Performing an annual review of the Exposure Control Plan.

April 2012

508-3

Revision 3

PIKA International, Inc.
SOP-508: Bloodborne Pathogen Control

5.2 SITE SUPERVISOR
The Site Supervisor (SS) will be responsible for the implementation of this SOP and for
the adequate provision of BBP protection kits to minimize the risk of first aid personnel
contacting blood or other BBP hazards. The SS will also discuss relevant sections of this
SOP in the daily safety briefings and will record information related to the daily
implementation of this SOP in appropriate site documentation. The SS will also verify
that personnel involved with providing first aid to injured personnel are fully trained in
Universal BBP controls and are qualified as outlined in this SOP.
5.3 SITE SAFETY AND HEALTH OFFICER
The SSHO will provide assistance and consultation to the SS regarding the
implementation of the requirements in this SOP, and will provide oversight to personnel
during project operations. The SSHO will discuss the safety and health hazards and
control techniques associated with this SOP during the initial site hazard training and
the daily safety briefings. The SSHO will also be responsible for daily inspection of site
operations and conditions to assess their initial and continued compliance with this SOP
and other regulatory guidelines.
5.4 EMPLOYEE RESPONSIBILITIES
Employees whose job classification involves the potential for occupational exposures to
blood or other infectious materials will have the following responsibilities:
1. Becomes knowledgeable and complies with this Bloodborne Pathogen SOP;
2. Properly uses required PPE and other methods of control when performing a task
which potentially exposes the employee to blood or other potentially infectious
materials;
3. Complies with hygiene practices required when working with blood or other
potentially infectious materials;
4. Follows proper housekeeping practices;
5. Decontaminates or disposes of PPE, clothing, and/or contaminated equipment
properly, and
6. Notifies supervisor immediately when an exposure incident occurs.

6.0

UNIVERSAL PRECAUTIONS

The strategy of "Universal Precautions" was developed by the Center for Disease
Control to address concerns regarding transmission of HIV. The concept of universal
controls stresses that sources should be assumed to be infectious for blood-borne
pathogens. The philosophy of universal precautions shall be applied whenever PIKA
employees render first aid involving potential contact with blood or other potential
infectious materials.
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7.0

EXPOSURE DETERMINATION

Exposure determinations will be performed by the CESHM to identify job classifications
in which all and/or some of the employees under that job classification have the
potential for occupational exposures. The results of the exposure determination will be
documented using the BBP Post-Exposure and Follow-up form (Form-520).

8.0

SAFE WORK PRACTICES AND PPE

8.1 SAFE WORK PRACTICES
Safe work practices will be implemented whenever possible to eliminate or reduce the
potential for employee exposure, and will include, but are not limited to:
 Hand washing facilities will be readily accessible to employees.
 Employees shall wash their hands immediately or as soon as feasible after
removal of gloves or other PPE.
 Employees shall wash hands and any other skin with soap and water, or flush
mucous membranes with water immediately following contact with blood or
potentially infectious materials.
 If potentially contaminated sharps are encountered, the item shall immediately
be disposed of in an appropriate container or decontaminated.
 Eating, drinking, smoking, applying of cosmetics or lip balm, handling of contact
lenses or storage/handling of food is prohibited in areas where potentially
infectious materials are present.
 Potentially contaminated clothing will be handled IAW Section 9.0 of this
program.
 Equipment that has become contaminated will be decontaminated prior to
servicing or storage, unless decontamination is not feasible, in which case the
equipment will be disposed of properly.
8.2 PERSONAL PROTECTIVE EQUIPMENT (PPE)
When occupational exposures remain after the implementation of engineering and work
practice controls, appropriate PPE will be utilized in accordance with the following to
control employee exposures.
 Appropriate PPE will be provided to employees exposed to infectious materials at
no cost to the employee. Appropriate PPE includes, but is not limited to, gloves,
gowns, face shields, masks, and goggles.
 PPE is considered "appropriate" if it does not permit infectious materials to reach
the employee's personal or work clothing, skin, eyes, mouth, or other mucous
membranes under normal conditions of use, for the expected duration of time for
which the PPE will be used.
 All PPE will be repaired, or replaced as needed, to maintain its effectiveness.
 When PPE is removed it will be placed in an appropriately designated area or
container for storage, washing, decontamination or disposal.
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9.0

Masks in combination with eye protection devices, such as safety glasses,
goggles or face shields, will be worn whenever blood or other potentially
infectious materials may be generated and eye, nose, or mouth contamination
can be reasonably anticipated.
Gloves will be worn when it can be reasonably anticipated that the employee
may have hand contact with potentially infectious materials.
Disposable (single use) gloves will not be washed for reuse and will be disposed
of after each use or if their ability to function as a barrier is compromise.

HOUSEKEEPING

The work site will be maintained in a clean and sanitary condition to prevent the spread
of contamination to other areas of the facility. Equipment and working surfaces will be
cleaned and decontaminated after contact with blood or other potentially infectious
materials. Contaminated work surfaces and equipment shall be decontaminated with an
appropriate disinfectant immediately after they become contaminated.
9.1 REGULATED WASTE
All regulated waste will be disposed of in accordance with applicable Federal, state and
local regulations. Regulated waste, other than contaminated sharps, shall be placed in
containers which are:
1. Closable;
2. Constructed to contain contents and prevent leakage;
3. Properly labeled or color-coded; and
4. Closed prior to removal or replacement.
Regulated waste containing contaminated sharps will be placed in containers which are:
1. Closable;
2. Puncture resistant and leak proof on sides and bottom;
3. Properly labeled or color-coded; and
4. Closed prior to removal or replacement.

10.0 CLOTHING
Potentially contaminated clothing should be removed and bagged at the location where
it is used. Potentially contaminated clothing should be handled as little as possible to
prevent contamination of the air and of persons handling the clothing. Potentially
contaminated clothing should also be placed in bags that prevent leakage and are
properly labeled or color-coded.
Additionally, potentially contaminated company-provided clothing should be washed
with detergent in water at least 71C (160F) for 25 minutes. If low-temperature
C[158F]) laundry cycles are used, chemicals suitable for low-temperature
washing, at proper use concentrations, should be used.
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11.0 HEPATITIS B VACCINATIONS
All workers whose jobs involve participation in tasks or activities with exposure to blood
or other body fluids, to which Universal Precautions apply, will be encouraged to receive
a hepatitis B vaccine. Medical evaluations and procedures including the hepatitis B
vaccinations will be performed by a licensed healthcare professional, and provided to
the employee at no cost to the employee. Vaccinations will be offered within 10 working
days of initial assignment and at a later date upon request if employee initially declines
the vaccine, and as recommended by the U.S. Public Health Services for future booster
doses. Anyone refusing the hepatitis B vaccine must sign a Hepatitis B Vaccine
Declination Form-521. A copy of 29 CFR 1910.1030 "Bloodborne Pathogens" will be
provided to the Healthcare Professional responsible for the hepatitis B vaccination.
Documentation of each occupationally exposed employee's hepatitis B vaccination
status shall be maintained in their medical file.

12.0 POST-EXPOSURE EVALUATION AND FOLLOW-UP
12.1 GENERAL REQUIREMENTS
Following an exposure incident, a confidential medical evaluation and follow-up will
immediately be made available to the employee involved. The following elements will
be covered and documented on the Post BBP Exposure Evaluation and Follow-Up Form520.
1. Documentation of the route(s) of exposure, and the circumstances under which
the exposure incident occurred;
2. Identification and documentation of the source individual, unless establishing
that identification is infeasible or prohibited by state or local law;
3. When possible the source individual's blood will be tested as soon as feasible,
after consent is obtained, in order to determine HBV and HIV infectivity. If
consent is not obtained, it will be documented that legally required consent could
not be obtained. When the source individual's consent is not required by law, the
source individual's blood, if available will be tested and the results documented;
4. When the source individual is already known to be infected with HBV or HIV,
testing for the source individual's known HBV or HIV status will not be repeated;
and
5. Results of the source individual's testing will be made available to the exposed
employee, and the employee will be informed of applicable laws and regulations
concerning disclosure of the identity and infectious status of the source
individual.
12.2 HEPATITIS B VIRUS POST-EXPOSURE MANAGEMENT
When exposure from a source individual is found to be positive, the worker who has not
previously been given a hepatitis B vaccine will be offered the vaccine series, or a single
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dose of hepatitis B immune globulin (HBIG), if the vaccine cannot be given within seven
days of exposure.
Workers who have previously received HBV vaccination and receive an exposure from a
positive source should be tested for antibody to hepatitis B, and given one dose of
vaccine and one dose of HBIG if the antibody level in the worker's blood sample is
inadequate. If the source individual is negative and the worker has not been
vaccinated, this opportunity should be taken to provide hepatitis B vaccination. If the
source individual refuses testing or he/she cannot be identified, the exposed worker
should receive treatment as if the source was determined to be positive.
12.3 HIV POST-EXPOSURE MANAGEMENT
For any exposure to a source individual who is found to be positive for HIV infection the
exposed worker should be counseled regarding the risk of infection and evaluated
clinically and serologically for evidence of HIV infection as soon as possible after the
exposure. If the exposed employee consents to a baseline blood collection but does not
consent at that time to HIV testing, the sample will be preserved for 90 days. Exposed
workers who tested seronegative initially should be retested at 6 weeks, 12 weeks, and
6 months after exposure to determine whether transmission has occurred.
If the source individual was tested and found to be seronegative for HIV, the source
should be questioned to determine their participation in any activities that would cause
a High Risk Factor for infection of HIV. If source has a High Risk Factor, treatment
should be as if the source was found to be seropositive. If source has a Low Risk
Factor, no follow-up required but HIV testing will be made available if requested by the
exposed employee or the health-care provider. If the source individual refuses testing
or he/she cannot be identified, the exposed worker should receive treatment as if the
source was determined to be positive.
12.4 MEDICAL OPINION DOCUMENTATION
A written opinion of the Health Care Professional shall be obtained and placed in the
medical file of the exposed employee with a copy of the written opinion being provided
to the exposed employee within 15 days of the completion of the evaluation.

13.0 COMMUNICATION OF HAZARDS TO EMPLOYEES
13.1 LABELING
A fluorescent orange or orange-red label with lettering or symbol in a contrasting color
shall identify containers of regulated waste. Red bags or red containers may be used as
a substitute for labels.
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13.2 TRAINING
All employees with occupational exposure to blood or other potentially infectious
materials shall receive training as follows:
1. When initially assigned to a task where occupational exposure may occur; and
2. Annually thereafter.
Additional training will be provided when changes in tasks or procedures affect the
employee's occupational exposure. The additional training may be limited to addressing
the new exposures created. The training program will contain the following elements:
1. An accessible copy of the regulatory text of this standard and an explanation of
its contents;
2. A general explanation of the epidemiology and symptoms of bloodborne
diseases;
3. An explanation of the modes of transmission of bloodborne pathogens;
4. An explanation of the employer's exposure control plan and the means by which
the employee can obtain a copy of the written plan;
5. An explanation of the appropriate methods for recognizing tasks and other
activities that may involve exposure to blood and other potentially infectious
materials;
6. An explanation of the use and limitations of methods that will prevent or reduce
exposure including appropriate engineering controls, work practices, and PPE;
7. Information on the types, proper use, location, removal, handling,
decontamination, and disposal of PPE;
8. An explanation of the basis for selection of PPE;
9. Information on the hepatitis B vaccine, including its efficacy, safety, method of
administration, the benefits of being vaccinated, and that the vaccine and
vaccination will be offered free of charge;
10. Information on the appropriate actions to take and persons to contact in an
emergency involving blood or other potentially infectious materials;
11. An explanation of the procedure to follow if an exposure incident occurs;
12. Information on the post-exposure evaluation and follow-up that the employer is
required to provide for the employee following an exposure incident;
13. An explanation of the signs and labels and/or color coding required for regulated
materials containers; and
14. An opportunity for interactive questions and answers with the person conducting
the training session.

14.0 RECORDKEEPING
14.1 MEDICAL
PIKA or its designated representative will maintain medical records for each employee
with an occupational exposure for a period of 30 years beyond termination of
employment. These records will include:
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1. The name and social security number of the employee;
2. A copy of the employee's hepatitis B vaccination status including the dates of the
hepatitis B vaccinations and any medical records relative to the employee's ability
to receive vaccination;
3. A copy of results of examinations, medical testing, and follow-up procedures;
4. The employer's copy of the healthcare professional's written opinion; and
5. A copy of the information provided to the healthcare professional.
Employee medical records will be:
1. Kept confidential; and
2. Not be disclosed or reported without the employee's express written consent to
any person within or outside the workplace except as required by this section or
as may be required by law.
14.2 TRAINING RECORDS
Training records will be maintained for three years from the date in which training
occurred, and will include:
1. The dates of the training sessions;
2. The contents or a summary of the training sessions;
3. The names and qualifications of persons conducting the training; and
4. The names and job titles of persons attending the training sessions.

15.0 ATTACHMENTS
No attachments are associated with this SOP.
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1.0

PURPOSE

The purpose of this Standard Operating Procedure (SOP) is to provide the minimum
safety and health requirements and procedures applicable to the conduct of operations
involving the use of products containing hazardous substances. This SOP will be used in
conjunction with the PIKA Environmental Corporate Safety and Health Program (CESHP)
Manual, and will be implemented as part of an approved Accident Prevention Plan
(APP).

2.0

SCOPE

This SOP applies to PIKA site personnel, to include subcontractor personnel, and
operations involving in the use of products containing hazardous substances. This SOP
is not intended to contain all requirements needed for regulatory compliance. Consult
the documents listed in section 3.0 of this SOP for additional for compliance issues.

3.0

REGULATORY REFERENCES

The following Occupational Safety and Health Administration (OSHA) standards directly
apply to the conduct of operations associated with the SOP. In the event other hazards
are associated with the conduct of this SOP, consultation of other SOPs and regulatory
references may be needed.
 OSHA Construction Industry Standard 29 CFR Part 1926.59; and
 OSHA General Industry Standard 29 CFR Part 1910.1200.

4.0

RESPONSIBILITIES

4.1 PROJECT MANAGER
The Project Manager (PM) will be responsible for the safe planning and performance of
each project to which they are assigned. The PM will work with the Site Supervisor (SS)
to acquire the PPE and safety and health supplies required by the project Safety Plans.
The PM will coordinate with the SS to make available adequate project resources to
acquire, store and maintain the equipment that personnel will need to safely work with
products containing hazardous substances. The PM will also take a lead role in the
integration of the safety and health personnel and resources to the operational
processes to assist in the identification and control of site and task hazards prior to and
during the project.
4.2 CORPORATE ENVIRONMENTAL SAFETY AND HEALTH MANAGER
The Corporate Environmental Safety and Health Manager (CESHM) is responsible for
the continued development, improvement, and implementation of the PIKA CESHP, to
include this SOP. To accomplish this end, the CESHM will be responsible for:
1. Conducting an annual review of this SOP and making modifications as necessary.
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2. Developing or reviewing site plans that specify the personal protective equipment
(PPE) and other hazard controls that apply to the implementation of this SOP.
3. Providing the Site Safety and Health Officer (SSHO) with consultation related to
hazard identification and the protective measures applicable to this SOP.
4. Periodically auditing PIKA work sites to determine their compliance with this SOP.
4.3 SITE SUPERVISOR
The Site Supervisor (SS) will be responsible for the implementation of this SOP for
those operations that involve personnel exposure hazardous substances required to
perform site operations. The SS will also discuss relevant sections of this SOP in the
daily safety briefings and will record information related to the daily implementation of
this SOP in appropriate site documentation. The SS will also verify that personnel
involved with use of products containing hazardous substances are fully trained and
qualified as outlined in this SOP.
4.4 SITE SAFETY AND HEALTH OFFICER
The SSHO will provide assistance and consultation to the SS regarding the
implementation of the requirements in this SOP, and will provide oversight to personnel
during project operations. The SSHO will discuss the safety and health hazards and
control techniques associated with this SOP during the initial site hazard training and
the daily safety briefings. The SSHO will also be responsible for daily inspection of site
operations and conditions to assess their initial and continued compliance with this SOP
and other regulatory guidelines.
4.5 SITE PERSONNEL
All PIKA site personnel will be responsible for implementing this SOP during any
assigned tasks that require the use of products containing hazardous substances. While
PIKA has the responsibility of providing the necessary information, documentation and
resources for implementation of this SOP, site personnel have a responsibility to
integrate the requirements of this SOP into their daily operations involving hazardous
substances.

5.0

PROCEDURE

All personnel, including contractor and subcontractor personnel, involved in operations
involving hazardous substances shall be familiar with the potential safety and health
hazards associated with the conduct of those operations, and with the work practices
and control techniques to be used to reduce or eliminate these hazards.
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5.1 MATERIAL SAFETY DATA SHEET (MSDS)
5.1.1 MSDS Availability
An MSDS for each product containing a hazardous chemical, to which employees are or
may be exposed, will be obtained and made readily available to site employees. MSDSs
will be located at each project site. The SSHO will be responsible for obtaining and
maintaining MSDSs. The SSHO will also be responsible for reviewing MSDSs for
significant safety and health information, which will then be passed on to the affected
employees during formal training sessions. MSDSs will also be reviewed by the SSHO
for completeness. If an MSDS is missing or considered to be incomplete or insufficient,
a new MSDS will be requested from the manufacturer.
MSDSs will be available for employees in their work area for review. If an MSDS is not
available or a new chemical being used on site does not have a corresponding MSDS,
the SSHO will obtain the MSDS from the manufacturer as soon as possible. An MSDS
that does not specifically identify the hazardous chemicals contained in the project will
be accepted if:
1. The information has been classified as a trade secret; and
2. The MSDS contains adequate information related to the physical and health
hazards associated with the product.
5.2 CHEMICAL INVENTORY
A Site Specific Chemical Inventory will be maintained by the SSHO. This inventory will
include products containing hazardous chemicals. The Chemical Inventory Report Form528 will be used to maintain the site-specific chemical inventory.
5.3 LABELING
5.3.1 Container Labeling
No container of hazardous chemicals will be released for use until the following label
information is verified:
1. Identification of the chemical;
2. Appropriate hazard warnings; and
3. Name and address of chemical manufacturer, or distributor (applies only to
manufacturer's labels).
5.3.2 Secondary Container Labeling
Secondary containers will be properly labeled with an appropriate hazard
communication label provide personnel with information concerning chemicals in their
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work areas. This label must communicate the identity of the hazardous chemicals
contained in the product and their appropriate physical and health hazard warnings.
5.4 EMPLOYEE INFORMATION AND TRAINING
5.4.1 General
The SSHO will arrange for employee information and training at the time of initial
assignment (for existing hazardous chemicals), whenever a new hazardous chemical is
introduced into the work area or an employee changes job locations where new
chemicals are encountered.
5.4.2 Required Information
Employees will be trained to recall, in simple language, the following basic information
about each hazardous chemical:
1. The basic requirements of the OSHA Hazard Communication Standard, including
employee rights under the regulation;
2. Operations/processes where the potential exists for exposure to hazardous
chemicals;
3. Location of the written Hazard Communication (HAZCOM) Program, the Chemical
Inventory and the MSDSs;
4. How chemicals may be detected/monitored (instrumentation, color, odor, state);
5. Physical hazards (i.e., flammability, reactivity);
6. Chemical hazards, including the effects a chemical has on the body (long and
short term) through inhalation, ingestion or skin contact;
7. How workers can protect themselves from overexposure or emergency situations
(engineering controls, work practices, PPE and emergency procedures);
8. Steps that have been taken to lessen or prevent exposure to hazardous
chemicals through implementation of the HAZCOM Program;
9. Spill response procedures for chemical emergencies;
10. Emergency and first aid procedures to follow if employees are over exposed to
any hazardous chemicals; and
11. How to read labels and review MSDSs to obtain appropriate hazard information.
5.4.3 Documentation of Training
Hazardous Communication Training will be documented by the SSHO using the
Documentation of Hazard Communication Training Form-505.
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5.5 HAZARDS FROM NON-ROUTINE TASKS
Periodically, employees are required to perform potentially hazardous, non-routine tasks
that may involve chemical or physical hazards. Prior to starting work on such tasks, the
SSHO will give the affected employees information about the hazards to which they
may be exposed. This training will be documented in the PIKA Site Training Log Form502, and will include:
1. Specific hazards (chemical and physical);
2. Protective safety measures to be utilized; and
3. Measures that have been or will be taken to lessen the hazards, including
ventilation, respirators, PPE, a standby person, and emergency procedures.
5.6 INFORMING CLIENTS/SUBCONTRACTORS
Each client/subcontractor will be instructed to inform the SSHO of any hazardous
chemicals which they bring on site and will provide a copy of the MSDS for each specific
chemical(s). Outside clients/subcontractors will be provided by the SSHO with the
following information to allow them to work safely on site:
1. Hazardous chemicals to which they may be exposed while on the job site;
2. Precautions and protective measures to be taken by employees to avoid possible
exposure; and
3. The rules and regulations regarding fire and ignition sources around flammable
materials, and rules regarding smoking, welding, grinding, etc.
5.7 INDUSTRIAL HYGIENE SURVEY
Periodic surveys will be performed to evaluate the potential for employee exposure to
chemicals on project sites. These surveys will be used to assess exposure levels and the
effectiveness of engineering, work practice and personal protective equipment controls.
These efforts will be coordinated by the SSHO and the SS, and will include:
1. A walk-through evaluation of potential chemical exposures utilizing the chemical
inventory, MSDSs, and, when required, air sampling equipment;
2. A review of occupational illness records for trends of hazard exposure;
3. A review of engineering controls and personal protective measures; and
4. Recommendations for future control methods.
Where a question exists concerning employee exposure to hazardous chemicals,
engineering controls or PPE requirements, the CESHM will be contacted immediately.

April 2012

509-5

Revision 3

PIKA International, Inc.
SOP-509: Hazard Communication

5.8 SAFETY AND PERSONAL PROTECTIVE EQUIPMENT REQUIREMENTS
The following operational precautions personal protective equipment shall be used in
preventing or reducing exposures associated with operations involving the use of
products containing hazardous substances.
 Operations where hazardous substances are used will be conducted in well
ventilated areas, and where needed and available, direct reading instruments will
be used to assess personnel exposure; and
 All personnel will wear chemical protective gloves, clothing, etc., as specified by
the MSDS.

6.0

AUDIT CRITERIA

The following items related to operations conducted under this SOP will be audited to
determine compliance with this SOP:
 The Daily Task and Safety Briefing Log (Form-502);
 The Chemical Inventory Report Form (Form-528);
 The Documentation of Hazard Communication Training Form (Form-505); and
 The Daily Inspection and Weekly Audit Report Form (Form-506).

7.0

ATTACHMENTS

No attachments are associated with this SOP.
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1.0

PURPOSE

The purpose of this Standard Operating Procedure (SOP) is to provide the minimum
safety and health requirements and procedures applicable to the conduct of operations
involving the use of hazard warning signs, tags, or labels. This SOP will be used in
conjunction with the PIKA Corporate Environmental Safety and Health Program (CESHP)
Manual, and will be implemented as part of an approved Accident Prevention Plan
(APP).

2.0

SCOPE

This SOP applies to PIKA personnel, including subcontractor personnel, and operations
involving the need to post site hazards with signs, tags or labels. This SOP is not
intended to contain all requirements needed for complete regulatory compliance.
Consult the documents listed in section 3.0 of this SOP for additional for compliance
issues.

3.0

REGULATORY REFERENCES

The following Occupational Safety and Health Administration (OSHA) standards directly
apply to the conduct of operations associated with the SOP. In the event other hazards
are associated with the conduct of this SOP, consultation of other SOPs and regulatory
references may be needed. Additionally, this SOP has been designed to meet the U.S.
Army Corps of Engineers (USACE) requirements outlined below.
 OSHA Construction Industry Standard 29 CFR Part 1926.200;
 OSHA General Industry Standard 29 CFR Part 1910.145; and
 USACE EM 385-1-1, Section 8.

4.0

RESPONSIBILITIES

4.1 PROJECT MANAGER
The Project Manager (PM) will be responsible for the safe planning and performance of
each project to which they are assigned. The PM will work with the Site Supervisor (SS)
to acquire the PPE and safety and health supplies required by the project Safety Plans.
The PM will coordinate with the SS to make available adequate project resources to
acquire, store, maintain and use appropriate signs and labels for hazard identification
and notification. The PM will also take a lead role in the integration of the safety and
health personnel and resources to the operational processes to assist in the
identification and control of site and task hazards prior to and during the project.
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4.2 CORPORATE ENVIRONMENTAL SAFETY AND HEALTH MANAGER
The Corporate Environmental Safety and Health Manager (CESHM) is responsible for
the continued development, improvement, and implementation of the PIKA CESHP, to
include this SOP. To accomplish this end, the CESHM will be responsible for:
1. Conducting an annual review of this SOP and making modifications as necessary.
2. Developing or reviewing site plans that specify the personal protective equipment
(PPE) and other hazard controls that apply to the implementation of this SOP.
3. Providing the Site Safety and Health Officer (SSHO) with consultation related to
hazard identification and the protective measures applicable to this SOP.
4. Periodically auditing PIKA work sites to determine their compliance with this SOP.
4.3 SITE SUPERVISOR
The Site Supervisor (SS) will be responsible for the implementation of this SOP for
those operations that the use of signs and labels for hazard notification. The SS will also
discuss relevant sections of this SOP in the daily safety briefings and will record
information related to the daily implementation of this SOP in appropriate site
documentation. The SS will also verify that personnel working in areas where signs and
labels are used for hazard identification and recognition are trained and qualified as
outlined in this SOP.
4.4 SITE SAFETY AND HEALTH OFFICER
The SSHO will provide assistance and consultation to the SS regarding the
implementation of the requirements in this SOP, and will provide oversight to personnel
during project operations. The SSHO will discuss the safety and health hazards and
control techniques associated with this SOP during the initial site hazard training and
the daily safety briefings. The SSHO will also be responsible for daily inspection of site
operations and conditions to assess their initial and continued compliance with this SOP
and other regulatory guidelines.

5.0

PROCEDURE

5.1 SAFETY HAZARDS AND OPERATIONAL CONTROL TECHNIQUES
5.1.1 General Requirements
An important element of site safety involves providing site personnel with information
related to hazardous operations, areas and materials. To allow for effective, consistent
communication of these hazards, the following areas and hazards shall be posted with
appropriate signs or labels:
1. All site control zones where specific training, medical surveillance or personal
protective equipment (PPE) is required for entry will be posted to restrict
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2.

3.

4.
5.
6.
7.
8.

unauthorized or unqualified personnel from entering the area;
All areas where operations are conducted which create the potential for
personnel exposure to chemical or physical hazards (i.e., noise, respiratory
hazards, etc.) will be posted with signs indicating the type of hazard and the PPE
to be worn in the area;
Signs, labels, or tags shall be visible at all times when the hazard or problem
exists, and shall be removed or covered when the hazard or problem no longer
exists;
In the event that radio frequencies present a hazard to personnel, appropriately
colored and configured signs will be posted;
Containers of hazardous materials, which do not have adequate warning labels,
will be labeled IAW the PIKA SOP-509 Hazard Communication requirements;
All site personnel shall be informed as to the meaning of the various signs, tags
and labels used throughout the site;
The location of first aid and fire protection equipment will be conspicuously
posted; and
Signs, tags or labels will be used and conspicuously displayed when lock out/tag
out procedures are used for the isolation of hazardous or stored energy.

5.1.2 Color Schemes
For signs, labels and tags (except piping systems) the following color scheme will apply:
1. Red - Designates dangerous conditions, emergency stop controls, fire detection
and suppression equipment and containers of flammable liquids;
2. Orange - Designates dangerous parts of machinery or energized equipment;
3. Yellow - Designates conditions requiring caution, marking dangerous chemicals,
marking physical hazards, and markings for ionizing radiation;
4. Green - Designates safety equipment and operator devices, and location of first
aid and safety equipment (other than firefighting equipment); and
5. Blue - Designates information of a non-safety nature.
5.1.3 Selection of Sign, Labels and Tags
In addition to the requirements listed above, the following guidelines will be
incorporated in the selection and display of signs, labels and tags:
1. Danger signs shall have the word "DANGER" in white on a black oval background
and shall indicate a specific immediate danger, capable of causing irreversible
damage or injury and indicates that specific precautions be taken to avoid the
danger;
2. Caution signs shall have the word "CAUTION" in yellow on a black background
and shall be used to call attention to a specific potential hazards, capable of
causing severe but reversible damage or injury, against which proper precautions
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should be taken;
3. General safety signs shall have key words in white on a green background and
shall indicate notices of general practice and rules related to health, first aid,
medical equipment, sanitation, housekeeping and general safety; and
4. General information signs shall have the word "NOTICE" in white on a blue
background and shall provide general information required to avoid confusion or
misunderstanding.
5.2 PERSONAL PROTECTIVE EQUIPMENT REQUIREMENTS
Site personnel will wear appropriate PPE when posting signs to protect them from
hazards associated with any tools used to post the signs.

6.0

AUDIT CRITERIA

The following items related to the posting of signs, labels and tags will be audited to
determine compliance with this SOP:
 The Daily Task and Safety Briefing Log (Form-502); and
 The Daily Inspection and Weekly Audit Report Form (Form-506).

7.0

ATTACHMENTS

No attachments associated with this SOP.
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1.0

PURPOSE

The purpose of this Standard Operating Procedure (SOP) is to provide the minimum
safety and health requirements and procedures required to provide for adequate fire
prevention and protection. This SOP will be used in conjunction with the PIKA Corporate
Environmental Safety and Health Program (CESHP) Manual, and will be implemented as
part of an approved Accident Prevention Plan (APP).

2.0

SCOPE

This SOP applies to PIKA personnel, including contractor and subcontractor personnel
and operations conducted where fire prevention measures and fire protection
precautions are needed for the safety and health of site personnel. This SOP is not
intended to contain all requirements needed for complete regulatory compliance.
Consult the documents listed in section 3.0 of this SOP for additional for compliance
issues.

3.0

REFERENCES

The following Occupational Safety and Health Administration (OSHA) standards directly
apply to the conduct of operations associated with the SOP. In the event other hazards
are associated with the conduct of this SOP, consultation of other SOPs and regulatory
references may be needed. Additionally, this SOP has been designed to meet the U.S.
Army Corps of Engineers (USACE) requirements outlined below.
1. Applicable parts of OSHA Construction Industry Standard 29 CFR Part 1926,
Subpart F;
2. Applicable parts of OSHA General Industry Standard 29 CFR Part 1910, Subpart
L; and
3. USACE EM 385-1-1, Section 9.

4.0

RESPONSIBILITIES

4.1 PROJECT MANAGER
The Project Manager (PM) will be responsible for the safe planning and performance of
each project to which they are assigned. The PM will work with the Site Supervisor (SS)
to acquire the PPE and safety and health supplies required by the project Safety Plans.
The PM will coordinate with the SS to make available adequate project resources to
acquire, store and maintain the requisite fire prevention and protection equipment
needed for safe site operations. The PM will also take a lead role in the integration of
the safety and health personnel and resources to the operational processes to assist in
the identification and control of site and task hazards prior to and during the project.
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4.2 CORPORATE ENVIRONMENTAL SAFETY AND HEALTH MANAGER
The Corporate Environmental Safety and Health Manager (CESHM) is responsible for
the continued development, improvement, and implementation of the PIKA CESHP, to
include this SOP. To accomplish this end, the CESHM will be responsible for:
1. Conducting an annual review of this SOP and making modifications as necessary.
2. Developing or reviewing site plans that specify the personal protective equipment
(PPE) and other hazard controls that apply to the implementation of this SOP.
3. Providing the Site Safety and Health Officer (SSHO) with consultation related to
hazard identification and the protective measures applicable to this SOP.
4. Periodically auditing PIKA work sites to determine their compliance with this SOP.
4.3 SITE SUPERVISOR
The Site Supervisor (SS) will be responsible for the implementation of this SOP for
those operations that involve personnel exposure to fire hazards and involve fire
prevention procedures. The SS will also discuss relevant sections of this SOP in the daily
safety briefings and will record information related to the daily implementation of this
SOP in appropriate site documentation. The SS will also verify that personnel involved
with fire prevention and protection are fully trained and qualified as outlined in this
SOP.
4.4 SITE SAFETY AND HEALTH OFFICER
The SSHO will provide assistance and consultation to the SS regarding the
implementation of the requirements in this SOP, and will provide oversight to personnel
during project operations. The SSHO will discuss the safety and health hazards and
control techniques associated with this SOP during the initial site hazard training and
the daily safety briefings. The SSHO will also be responsible for daily inspection of site
operations and conditions to assess their initial and continued compliance with this SOP
and other regulatory guidelines.

5.0

PROCEDURES

All personnel, including contractor and subcontractor personnel, involved in operations
shall be familiar with the potential safety and health hazards associated with the
conduct of this SOP, and with the work practices and control techniques to be used to
reduce or eliminate these hazards.
5.1 CAUSES OF FIRES AND EXPLOSIONS
Although fires and explosions may arise spontaneously, they are more commonly the
result of carelessness during the conduct of site activities, such as moving drums,
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mixing/bulking of site chemicals and during refueling of heavy or hand held equipment.
Some potential causes of explosions and fires include:
1. Mixing of incompatible chemicals, which cause reactions that spontaneously
ignite due to the production of both flammable vapors and heat;
2. Ignition of explosive or flammable chemical gases or vapors by external ignition
sources;
3. Ignition of materials due to oxygen enrichment;
4. Agitation of shock or friction-sensitive compounds;
5. Welding and cutting operations;
6. Hot surfaces and frictional heat sources;
7. Sparks, whether from static, electrical or mechanical sources;
8. Careless handling of matches, cigarettes and other lighted materials.
5.2 FIRE PREVENTION
Explosions and fires not only pose the obvious hazards of intense heat, open flames,
smoke inhalation, and flying objects, but may also cause the release of toxic chemicals
into the environment. Such releases can threaten both personnel onsite and members
of the general public. Site personnel conducting operations involving flammable or
combustible material shall follow the guidelines listed below to aid in the prevention of
fires and explosions.
5.3 SITE INSPECTIONS
The SSHO will inspect the site daily to determine if flammable and combustible
materials are being safely stored in appropriate containers in properly configured and
segregated storage areas. The SSHO will also provide consultation and guidance to
personnel in charge of potential sources of ignition so that they are maintained a safe
distance from storage areas.
5.4 IGNITION SOURCES
All sources of ignition will be prohibited within 50 feet of a potential fire or explosion
hazard. Ignition sources which may be of concern are: smoking; small engines and their
exhausts; heavy equipment engines and their exhaust; non-intrinsically safe electrical
hand tools, lights, equipment, etc.; steel hand tools capable of creating sparks; open
flames; non-intrinsically safe monitoring instruments; and room/area heating devices.
5.4.1 Storage of Flammable and Combustible Materials
5.4.1.1 Approved Containers
Quantities of flammable liquids greater than one gallon, shall be stored or handled in
OSHA approved safety cans only. These cans have a built-in flame arrestor and a tightApril 2012

511-3

Revision 3

PIKA International, Inc.
SOP-511: Fire Protection and Prevention

fitting self-closing lid to reduce the possibility of vapors escaping from the can. For
quantities of flammable liquids of one gallon or less, the original container or an OSHA
approved safety can shall be used for handling or storage.
5.4.1.2 General Storage Requirements
Site personnel shall utilize the guidelines and procedures listed in this paragraph when
storing flammable and combustible materials on site.
1. Flammable materials shall be stored in a segregated area located away from
spark or ignition sources, with flagging, or other barrier materials, erected at a
radius of fifty feet from the storage area, and "NO SMOKING MATCHES OR OPEN
FLAME signs posted at the fifty foot barrier line;
2. If, due to site configuration, a fifty foot radius barrier cannot be erected around
the storage area, signs stating "NO SMOKING MATCHES OR OPEN FLAME
WITHIN 50 FEET" will be posted at the storage location;
3. For storage inside a building, no more than 25 gallons of flammable materials
may be stored outside of approved fire cabinet, and no more than 60 gallons of
flammable or 120 gallons of combustible liquids may be stored in each cabinet;
4. For storage of containers (of not more than 60 gallons each) outside, no more
than 1,100 gallons shall be stored in one designated area, with at least five feet
separating storage areas;
5. Outdoor storage areas shall be at least 20 feet from the nearest building, and
there shall be a 12 foot wide fire truck access lane within 200 feet of the storage
area;
6. Storage areas outside shall be graded to allow collection of spilled material or
provided with a 12 inch curbed or earthen dike containment system of sufficient
volume to contain the contents stored in the area, and provisions shall be made
for drainage or collection of accumulated rain water or spilled materials;
7. Metal drums used for storing flammable/combustible liquids shall be equipped
with self-closing safety faucets, vent bung fittings, grounding cables and drip
pans, and shall be stored outside buildings in an area approved by the SSHO;
8. The storage area shall be kept free of weeds, debris and other combustible
materials not related to the storage; and
9. At least one fire extinguisher rated 40B:C units or greater shall be located
between 25 and 75 feet of outdoor storage areas.
5.4.2 Dispensing Flammable and Combustible Liquids
When dispensing flammable or combustible liquids from one container to another, the
following requirements shall apply:
1. Areas where flammable or combustible liquids are dispensed in quantities greater
than five gallons shall be separated from other operations must be at least 25
feet;
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2. Spill containment shall be provided in the dispensing area;
3. All tanks, hoses and containers of five gallons or less shall be kept in metallic
contact during transfer operations;
4. Transfer of flammable liquids in containers in excess of five gallons shall be done
only when the two containers are electrically bonded, and the container being
dispensed from shall be grounded;
5. Natural or mechanical ventilation shall be provided to maintain flammable vapors
below 10% of the lower explosive limit; and
6. Transfer of liquids by air pressure is not permitted and either a non-sparking
hand pump or gravity feed shall be used.
5.4.3 Handling Liquids at Point of Final Use
When using flammable or combustible liquids at the point of final use, the following
requirements shall apply:
1. Flammable liquids shall be kept in closed containers;
2. Leakage or spillage of flammable or combustible liquids shall be collected and
disposed of quickly and properly; and
3. No open flames or other sources of ignition will be allowed within 50 feet of
operations involving flammable or combustible liquids.
5.4.4 Service and Refueling Areas
The following requirements shall apply to service and refueling areas:
1. Only approved storage containers, trucks and hoses shall be used;
2. No smoking will be allowed within 50 feet of areas where fueling operations are
being conducted, and conspicuous signs shall be posted prohibiting smoking in
the area;
3. The motors of equipment being fueled shall be shut off during fueling; and
4. A fire extinguisher of at least 40B:C units or greater shall be located within 75
feet of fueling operations.
5.4.5 Handling and Dispensing
Site personnel shall utilize the guidelines and procedures listed in this paragraph when
dispensing flammable and combustible materials.
5.5 FIRE PROTECTION
5.5.1 General Requirements
The general requirements listed below shall be followed to help provide effective fire
protection, and shall apply to all sites:
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1. All areas where potentially explosive/flammable atmospheres may accumulate
shall be monitored using a combustible gas indicator;
2. Prior to initiation of site activities involving explosive/flammable materials, all
potential ignition sources shall be removed or extinguished;
3. Non-sparking and explosion-proof equipment shall be used whenever the
potential for ignition of flammable/explosive gases/vapors/liquids exists; and
4. Dilution or induced ventilation may be used to decrease the airborne
concentration of explosive/flammable atmospheres to below 10% of the lower
explosive limit.
5.5.2 Training
All site personnel involved in operations where flammable or combustible liquids or
materials are used, or may be encountered, shall be given training, as part of the initial
mobilization training, which covers the anticipated hazards and the relevant control
techniques. This training shall include fire extinguisher training that covers selection and
use of fire extinguishers.
5.5.3 Fire Extinguishers
Portable fire extinguishers shall be selected and conspicuously located on site IAW the
type of fire or explosion hazard anticipated. To determine the size and type of
extinguishers required, consult the SSHP.
5.6 SAFETY AND PERSONAL PROTECTIVE EQUIPMENT REQUIREMENTS
The following safety measures and personal protective equipment (PPE) shall be used
in preventing or reducing exposures associated with fire prevention and protection
operations. These requirements will be implemented unless superseded by site-specific
requirements stated in the Site Safety and Health Plan.
1. Personnel who may come in contact with flammable or combustible liquids shall
be assigned appropriate PPE to avoid skin or eye contact with the material; and
2. In the event of an onsite fire, the SSHO will assess the situation, determine the
potential hazards and if need be, assign levels of PPE to be worn during fire
fighting.

6.0

AUDIT CRITERIA

The following items related to site compliance with this SOP will be maintained in site
records and subject to audit:
 The Daily Task and Safety Briefing Log (Form-502);
 The Documentation of Hazard Communication Training Form (Form-505);
 The Safety Training Attendance Log (Form-503);
 The Daily Inspection and Weekly Audit Report Form (Form-506); and
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7.0

The fire extinguisher inspection cards.

ATTACHMENTS

No attachments are associated with this SOP.
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1.0

PURPOSE

The purpose of this Standard Operating Procedure (SOP) is to provide the minimum
safety and health requirements and procedures applicable to site sanitation,
housekeeping and illumination practices. This SOP will be used in conjunction with the
PIKA Corporate Environmental Safety and Health Program (CESHP) Manual, and will be
implemented as part of an approved Accident Prevention Plan (APP).

2.0

SCOPE

This SOP applies to PIKA personnel, including contractor and subcontractor personnel,
and operations involved in PIKA projects. This SOP is not intended to contain all
requirements needed for complete regulatory compliance. Consult the documents listed
in section 3.0 of this SOP for additional for compliance issues.

3.0

REGULATORY REFERENCES

The following Occupational Safety and Health Administration (OSHA) standards directly
apply to the conduct of operations associated with the SOP. In the event other hazards
are associated with the conduct of this SOP, consultation of other SOPs and regulatory
references may be needed. Additionally, this SOP has been designed to meet the U.S.
Army Corps of Engineers (USACE) requirements outlined below.
1. Applicable sections of OSHA Construction Industry Standard 29 CFR Part 1926;
2. OSHA General Industry Standards 29 CFR Part 1910.120 and 141;
3. USACE EM 385-1-1, Section 2.

4.0

RESPONSIBILITIES

4.1 PROJECT MANAGER
The Project Manager (PM) will be responsible for the safe planning and performance of
each project to which they are assigned. The PM will work with the Site Supervisor (SS)
to acquire the PPE and safety and health supplies required by the project Safety Plans.
The PM will coordinate with the SS to make available adequate project resources to
meet the sanitation, housekeeping and illumination requirements of this SOP. The PM
will also take a lead role in the integration of the safety and health personnel and
resources to the operational processes to assist in the identification and control of site
and task hazards prior to and during the project.
4.2 CORPORATE SAFETY AND HEALTH MANAGER
The Corporate Environmental Safety and Health Manager (CSHM) is responsible for the
continued development, improvement, and implementation of the PIKA CESHP, to
include this SOP. To accomplish this end, the CSHM will be responsible for:
1. Conducting an annual review of this SOP and making modifications as necessary.
2. Developing or reviewing site plans that specify the personal protective equipment
(PPE) and other hazard controls that apply to the implementation of this SOP.
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3. Providing the Site Safety and Health Officer (SSHO) with consultation related to
hazard identification and the protective measures applicable to this SOP.
4. Periodically auditing PIKA work sites to determine their compliance with this SOP.
4.3 SITE SUPERVISOR
The Site Supervisor (SS) will be responsible for the implementation of this SOP for
those operations that involve sanitation, housekeeping and illumination issues. The SS
will also discuss relevant sections of this SOP in the daily safety briefings and will record
information related to the daily implementation of this SOP in appropriate site
documentation. The SS will also verify that personnel are fully trained and qualified as
outlined in this SOP.
4.4 SITE SAFETY AND HEALTH OFFICER
The SSHO will provide assistance and consultation to the SS regarding the
implementation of the requirements in this SOP, and will provide oversight to personnel
during project operations. The SSHO will discuss the safety and health hazards and
control techniques associated with this SOP during the initial site hazard training and
the daily safety briefings. The SSHO will also be responsible for daily inspection of site
operations and conditions to assess their initial and continued compliance with this SOP
and other regulatory guidelines.

5.0

PROCEDURE

5.1 SAFETY HAZARDS AND OPERATIONAL CONTROL TECHNIQUES
All personnel, including subcontractor personnel, shall be familiar with the work
practices and control techniques listed in this SOP which will be used to provide proper
on-site sanitation, housekeeping and illumination.
5.1.1 Potable Water Supply
An adequate supply of potable (drinkable) water shall be provided onsite at all times,
and shall be supplied IAW the following provisions:
1. Containers used for potable water shall be capable of being tightly closed,
equipped with a tap and maintained in a clean sanitary condition;
2. A container used for distribution of drinking water shall be clearly labeled as to
its contents and not used for any other purpose;
3. Water shall not be dipped from the container and use of a common cup shall not
be allowed; and
4. Where single service cups are provided, separate sanitary containers shall be
provided for the storage of the unused cups and for the disposal of the used
cups.
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5.1.2 Nonpotable Water
Outlets and storage containers for nonpotable water, such as water for firefighting or
decontamination shall be clearly labeled to indicate that the water is not suitable for
drinking, washing or cooking. At no time shall there be a cross connection or open
potential between a system furnishing potable water and a system furnishing
nonpotable water.
5.1.3 Toilet Facilities
Temporary toilet facilities shall be located at the site, in the support zone (SZ).
Chemical, re-circulating, combustion or flush toilets may be used to fulfill this
requirement. Each temporary toilet shall be in good repair, naturally lighted, ventilated,
with tight fitting doors, lockable from the inside, and shall be serviced at least weekly.
The minimum requirements for toilet facilities can be found in the OSHA standard 29
CFR 1910.120(n). However, to provide for sanitary and adequate facilities, portable
toilet facilities will be provided based on one toilet for every ten to fifteen workers
assigned to the site.
5.1.4 Washing Facilities
Hand and face washing facilities shall be set up in the SZ, and shall be utilized by
personnel exiting the work zone. As a minimum, disposable handy wipes/baby wipes,
and trash receptacles will be made available to allow site personnel to wash exposed
skin surfaces after exiting the work zone.
5.1.5 Site Housekeeping
All work areas shall be maintained in a clean/neat fashion, free of loose debris and
scrap. Any materials/equipment not being used shall be removed from the work area
and stored or disposed of accordingly. Work areas shall be supplied with a waste
receptacle with a tight fitting lid, the contents of which shall be emptied in such a
manner as to avoid creating unsanitary conditions. Break rooms and other areas where
food is served or consumed shall be supplied with a waste receptacle with a tight fitting
lid, which shall be maintained in a sanitary conditions with the contents emptied on a
daily basis. To allow for the daily maintenance and inspection of the machinery and
heavy equipment on site, a self-closing flammable/combustible waste can for oil/solvent
soaked rags shall be maintained in areas where maintenance operations occur.
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5.2 ILLUMINATION
As a rule, site personnel will not be permitted to work during the period between 30
minutes before sundown to 30 minutes after sunrise. To determine that site personnel
have the minimum level of lighting needed, or if site operations must be conducted at
night, illumination levels in Table 512-1 shall the minimum allowed during the conduct
of site related activities.
Table 512-1, Minimum Illumination Levels
Foot-candles

5
3
10
30

Area of Operation

General site area, and inside facilities, such as warehouses, hallways,
and exit ways.
Excavation and waste areas, field maintenance, active storage and
fueling areas.
General shops, storerooms, dressing and eating areas, maintenance
areas.
First aid stations, infirmaries and offices.

5.3 SAFETY AND PERSONAL PROTECTIVE EQUIPMENT REQUIREMENTS
The following safety measures and personal protective equipment shall be used in
preventing or reducing hazards associated with improper sanitation, illumination and
housekeeping. These requirements will be implemented unless superseded by sitespecific requirements stated in the site plans.
1. Personnel disposing of medical/biological wastes will, as a minimum, use rubber
gloves, and any other PPE deemed necessary by the SSHO;
2. Medical and biological wastes shall be disposed of in bags and containers which
are designed and labeled specifically for disposal of such materials;
3. Personnel handling refuse from food handling areas will use rubber/latex gloves
when cleaning trash receptacles; and
4. Personnel handling flammable/combustible wastes shall wear the level and type
of PPE prescribed by the SSHO.

6.0

AUDIT CRITERIA

The following items related to site sanitation, illumination and house keeping will be
audited to determine compliance with this SOP:
 The Daily Task and Safety Briefing Log (Form-502);
 The Documentation of Hazard Communication Training Form (Form-505);
 The Safety Training Attendance Log (Form-503); and
 The Daily Inspection and Weekly Audit Report Form (Form-506).
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7.0

ATTACHMENTS

No attachments are associated with this SOP.
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1.0

PURPOSE

The purpose of this Standard Operating Procedure (SOP) is to provide site management
personnel with the information necessary to effectively implement respiratory protection
requirements for PIKA project personnel. As such, the purpose of this SOP is to ensure
the protection of PIKA employees from airborne chemicals and materials that may be
hazardous to the employee’s health.

2.0

SCOPE

This SOP applies to PIKA personnel, including subcontractor personnel, and operations
involving the use of respiratory protection. This SOP is not intended to contain all
requirements needed for complete regulatory compliance. Consult the documents listed
in section 3.0 of this SOP for additional for compliance issues.

3.0

REFERENCES

The following Occupational Safety and Health Administration (OSHA) standards directly
apply to the conduct of operations associated with the SOP. In the event other hazards
are associated with the conduct of this SOP, consultation of other SOPs and regulatory
references may be needed. Additionally, this SOP has been designed to meet the U.S.
Army Corps of Engineers (USACE) requirements outlined below.
 29 CFR 1910.134, OSHA, General Industry Standard on Respiratory Protection.
 29 CFR 1926.103, OSHA, Construction Standard on Respiratory Protection.
 Z88.2-1969, American National Standards Institute (ANSI) Practices for
Respiratory Protection.
 USACE Engineering Manual 385-1-1 Section 05.G.

4.0

DEFINITIONS

As utilized in this SOP, the following definitions will apply.
1. Air-Purifying Respirator (APR): A respirator that purifies the air by drawing
contaminated air through a filter or sorbent media. This type of respirator is
distinguished from a supplied-air respirator, which supplies breathing-air from an
outside source versus the ambient atmosphere to the respirator wearer.
2. Belt-Mounted Respirator: A respirator in which the cartridges are worn at belt
level so that end-of-cartridge-life indicators may be easily viewed by the wearer
or so that the cartridges will not interfere with protective facial equipment.
3. Canister or cartridge: A container with a filter, sorbent, or catalyst, or
combination of these items, which removes specific contaminants from the air
passed through the container.
4. Dust: A solid, mechanically produced particle that is generally greater than one
micron in size. Examples of dusts include sawdust, cement, and metal grindings.
5. Employee exposure: Exposure to a concentration of an airborne contaminant
that would occur if the employee were not using respiratory protection.
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6. End-of-service-life indicator (ESLI): A system that warns the respirator user
of the approach of the end of adequate respiratory protection, for example, that
the sorbent is approaching saturation or is no longer effective.
7. Escape-only respirator: A respirator intended to be used only for emergency
exit.
8. Filter or air-purifying element: A component used in respirators to remove
solid or liquid aerosols from the inspired air.
9. Filtering face piece (dust mask): A negative-pressure particulate respirator
with a filter as an integral part of the face piece or with the entire face piece
composed of the filtering medium.
10. Fit factor: A quantitative estimate of the fit of a particular respirator to a
specific individual, and typically estimates the ratio of the concentration of a
substance in ambient air to its concentration inside the respirator when worn.
11. Fit-Test: The use of a protocol to qualitatively or quantitatively evaluate the fit
of a respirator on an individual.
12. Fume: A solid condensation particle generally less than one micron in size. An
example of a fume is the particles generated by welding operations.
13. Gas: A material that has no liquid phase at standard temperature and pressure.
Examples of gases include oxygen, nitrogen, and hydrogen.
14. High Efficiency Particulate Air (HEPA): A filter that is at least 99.97 percent
efficient in removing monodispersed particles of 0.3 micrometers in diameter.
The equivalent NIOSH 42 CFR 84 particulate filters are the N100, R100, and
P100 filters.
15. Immediately Dangerous to Life and Health (IDLH): An atmosphere that
poses an immediate threat to life, would cause irreversible adverse health
effects, or would impair an individual's ability to escape from a dangerous
atmosphere.
16. Loose-fitting face piece: A respiratory inlet covering that is designed to form
a partial seal with the face.
17. Mist: A liquid condensation particle that is generally greater than one micron in
size. An example of a mist is paint overspray.
18. National Institute of Occupational Safety and Health (NIOSH): The
governmental agency that assigns approval numbers to respirators.
19. Negative pressure respirator (tight fitting): A respirator in which the air
pressure inside the face piece is negative during inhalation with respect to the
ambient air pressure outside the respirator.
20. Organic Vapor: The gaseous phase of a liquid at room temperature that is
carbon based. Examples of materials that create organic vapors include xylene,
toluene, and 1,1,1-trichloroethane.
21. Oxygen-Deficient Atmosphere: An atmosphere with an oxygen content
below 19.5 percent by volume.
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22. Permissible Exposure Limits (PEL): Chemical airborne concentrations that
are promulgated by either Federal or California OSHA. These are the
concentrations of chemicals that a healthy individual may be exposed to for up to
eight hours in a normal working day, every workday of the year, without
suffering adverse health effects.
23. Physician or other licensed health care professional (PLHCP): An
individual whose legally permitted scope of practice (i.e., license, registration, or
certification) allows him or her to independently provide, or be delegated the
responsibility to provide, some or all the health care services required by the
OSHA respiratory protection standard.
24. Powered Air-Purifying Respirator (PAPR): An air-purifying respirator that
uses a blower to force the ambient air through air-purifying elements to the inlet
covering.
25. Respirator Program Administrator: The single point of contact within a
contractor with responsibility for overseeing the respiratory protection program.
26. Self-contained breathing apparatus (SCBA): An atmosphere-supplying
respirator for which the breathing-air source is designed to be carried by the
user.
27. Service life: The period of time that a respirator, filter, sorbent, or other
respiratory equipment provides adequate protection to the wearer.
28. Supplied-air respirator (SAR) or air-line respirator: An atmospheresupplying respirator for which the source of breathing air is not designed to be
carried by the user.
29. Vapor: The gaseous phase of a liquid at room temperature. Examples of
materials that create vapors include xylene, toluene, and 1,1,1-trichloroethane.

5.0

RESPONSIBILITIES

5.1 CORPORATE ENVIRONMENTAL, SAFETY AND HEALTH MANAGER
The Corporate Environmental, Safety and Health Manager (CESHM) will act as the
Respirator Program Administrator (RPA) and will be responsible for the continued
development of this SOP and the PIKA Respiratory Protection Program (RPP). As the
RPA, the CESHM will also be responsible for ensuring the proper field implementation of
this SOP, and the RPA will
1. Conduct an annual review of the RPP and provide updates as needed;
2. Provide consultation to the Site Safety and Health Officer (SSHO) regarding
identification of potential airborne contaminants and the selection of appropriate
respiratory protection;
3. Identify operations or tasks which could potentially require the use of
respirators;
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4. Place PIKA employees required to use respirators on the PIKA Medical
Surveillance Program and provide biological monitoring, when required, that is
relevant to the type of hazards to which they could be exposed.
5. Ensure that PIKA employees required to wear respirators are fit tested and
trained initially and at least annually thereafter;
6. Conduct or coordinate monitoring and sampling of airborne contaminants to
evaluate potential employee exposures to hazardous airborne contaminants and
to ensure proper selection of respirator type;
7. Ensure that only NIOSH-approved respirators and cartridges are utilized, and
that respirator users are issued only those types of respirators for which they are
fit tested and trained to use;
8. Conduct periodic inspections (every 30 - 45 days) at each work site to ensure
that respiratory protective equipment is properly issued, used, cleaned,
inspected, maintained and stored; and
9. Ensure that acquisition and maintenance of files that document measures taken
to assure respiratory protection to include:
 Current Respiratory Protection Program.
 Records of fit testing, training, and certifications issued.
 Copies of medical clearance testing.
5.2 PROJECT MANAGER
The Project Manager is responsible for ensuring the implementation of this SOP on sites
for which the Project Manager is responsible. The Project Manager will also ensure that
project resources are provided to allow for effective implementation of this SOP.
5.3 SITE SUPERVISOR
The Site Supervisor (SS) is responsible for the proper implementation of the respiratory
protection procedures outlined in this SOP. This includes the proper allocation of on-site
project resources to ensure that personnel are adequately trained and equipped to
protect themselves from respiratory hazards. Additionally, the SS will
1. Apply engineering controls when feasible.
2. Ensure that users are trained to wear respirators.
3. Ensure that respirator users have received an annual training and medical
examinations.
4. Ensure respirator users use and operate their respirators under the respiratory
protection procedures as described in this program.
5. Allow employees to leave the respirator-use area for any of the following
reasons:
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To wash their faces and respirator face pieces as necessary to prevent eye or
skin irritation associated with respirator use.
If they detect vapor or gas breakthrough, changes in breathing resistance, or
leakage of the face piece.
To replace the respirator or the filter, cartridge, or canister elements.

5.4 SITE SAFETY AND HEALTH OFFICER
The SSHO is responsible for the field implementation of this SOP and the site-specific
respiratory protection procedures contained in the SSHP. To effectively achieve this
goal, the SSHO will also be responsible for the following:
1. Acquiring, with assistance from the CESHM, the respiratory protective equipment
and other resources required for implementing the RPP;
2. Arranging for, or providing, respirator specific training, in accordance with (IAW)
Paragraph 14.0 of this SOP to site personnel who are required to use respiratory
protection;
3. Ensuring that respiratory protective equipment is used, sanitized, inspected, and
maintained IAW the applicable sections of this SOP;
4. Ensuring that employees potentially exposed to airborne contaminants at or
above the PEL, or who may encounter oxygen deficient atmospheres are issued
appropriate respiratory protective equipment IAW the requirements of the SSHP;
5. Maintaining the PIKA Respirator Issuance Log Form-517 and issuing respirators
only to those site personnel who have received proper medical surveillance, fittesting and training for the specific type of respirator being issued;
6. Conducting and/or supervising and recording the results of site and personal
monitoring and sampling necessary to evaluate the level of airborne hazards to
which site employees are exposed;
7. Ensure that employees utilizing respirators with a tight-fitting face-piece maintain
a clean-shaven face in such a manner that facial hair growth does not affect
the seal between the respirator and the employee’s face. Do not permit tightfitting respirators to be worn by employees who have (1) any facial hair that
comes between the sealing surface of the face-piece and the face, or that
interferes with valve function; or (2) any other condition that interferes with the
face-to-face-piece seal or valve function;
8. Defining "Respirator Areas" within the site to identify areas of high contaminant
levels, thereby preventing unprotected workers from entering the area; and
9. Immediately notifying the CESHM of any changes in site conditions or
contaminant concentrations that would impact the level of respiratory protection
being used on site.
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5.5 RESPIRATOR USERS
All PIKA personnel who use respirators are responsible for the proper use, care and
maintenance of the respiratory protective equipment issued to them by the SSHO. To
ensure the ability of the respirator to function effectively, the respirator user will
conduct the following:
1. Guard the respiratory protective equipment against unnecessary damage;
2. Report any malfunction or defective parts of the equipment to the SSHO
immediately;
3. Use only those respirators for which they have been specifically authorized,
trained, and fitted;
4. Report to the SSHO any changes in medical status that may impact the user's
ability to safely wear a respirator;
5. Report to work clean shaven in the area of the face piece if respirators are to be
used;
6. Inspect the respirator and perform a negative and positive pressure fit test prior
to respirator use;
7. Use the respirator IAW general and job specific training;
8. Leave the respirator area immediately if doubt arises as to the ability of the
respirator to provide sufficient protection; and
9. Participate in the medical surveillance and training programs as required by the
SSHO and the site specific SSHP.
5.5.1 Subcontractors
PIKA subcontractors will be required to maintain a written respirator program
that meets the requirements of 29CFR 1910.134. Subcontractors shall be
responsible for administering and maintaining their own Respiratory Protection
Program in accordance with 29 CFR 1910.134 and ensuring that each respirator
user has a current respirator fit-test, is medically qualified and properly trained
for the respirator they are using.

6.0

RESPIRATOR SELECTION

6.1 RESPIRATOR CATEGORIES
Respirators are designed to protect only against specific types of substances, in certain
concentrations, and must be matched to the user, job, and contaminant. Categories of
respirators include:
1. Atmosphere (Air) Purifying Respirators (APR)
 Particulate removing
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Vapor/Gas removing
 Combination
2. Atmosphere (Air)-Supplying Respirators (ASR)
 SCBA
 SAR


6.1.1 Air-Purifying Respirators
6.1.1.1 General Limitations
APRs remove contaminants from the atmosphere; they must be used only in
atmospheres with sufficient oxygen and within specified hazard concentration
limitations of the specific device. They do not protect against skin or eye irritation by
airborne contaminates. They also do not protect against absorption through the skin by
airborne contaminants. APRs may not be used for protection in the following
circumstances:
 APRs are not effective protection against certain gaseous materials.
 The maximum contaminant concentration against which an air-purifying
respirator will protect is determined by the design efficiency and capacity of the
cartridge, canister, or filter and the face-piece-to-face seal on the user. For gases
and vapors, the maximum concentration for which the air-purifying element is
designed is specified by the manufacturer or is listed on labels of cartridges and
canisters.
 APRs will not provide the maximum design protection specified unless the face
piece is carefully fitted to the wearer's face to prevent inward leakage. The time
period over which protection is provided is dependent on canister, cartridge, or
filter type; concentration of contaminant; humidity levels in the ambient
atmosphere; and the wearer's respiration rate.
 The proper type of canister, cartridge, or filter must be selected for the particular
atmosphere and conditions. Air-purifying respirators may cause discomfort due
to the noticeable resistance in inhalation.
 Respirators with full-face pieces present special problems to individuals who are
required to wear prescription eyewear; such problems should be directed to the
RPA.
 Contact lenses will not be worn with respirators.
6.1.1.2 Specific Limitations For Air-Purifying Particulate Respirators
Air-purifying particulate respirators will be used for protection against nonvolatile
particles only. These respirators offer no protection against gases or vapors. These
respirators are not for use in an atmosphere immediately dangerous to life or health
(IDLH), and are not for use in oxygen-deficient atmospheres.
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6.1.1.3 Specific Limitations For Air-Purifying Vapor/Gas Respirators
Do not use air-purifying vapor/gas respirators with airborne chemicals that have "poor
warning properties." Additionally, these respirators should not be used in atmospheres
with unknown chemicals, or in atmospheres with unusually high concentrations of a
known chemical. Air-purifying vapor/gas respirators are not to be used in oxygendeficient atmospheres.
6.1.2 Full Face-Piece APRs
Full face-piece APRs provide protection against eye irritation in addition to respiratory
protection. However, the same limitations also apply with full face-piece respirators.
6.1.3 Atmosphere (Air)-Supplying Respirators
6.1.3.1 General
Atmosphere-supplying or air-supplied respirators deliver breathing-air through a supply
hose connected to the wearer's face piece. The breathing-air can be provided from a
stationary source, i.e., by a compressed air tank or a breathing air compressor.
Atmosphere-supplying respirators are required when there is insufficient oxygen (<19.5
percent), when the concentration of contaminant is too high for an air-purifying
cartridge to handle, the toxicity of the material is too hazardous for an air-purifying
cartridge, or when required by specific OSHA regulations.
6.1.3.2 General Limitations
Except for some airline suits, no protection is provided against skin irritation by
materials such as ammonia and hydrogen chloride, or against absorption through the
skin of materials such as hydrogen cyanide and organic phosphate pesticides. Full-face
pieces present special problems to individuals who are required to wear prescription
eyewear. Use of atmosphere-supplying respirators in an atmosphere immediately
dangerous to life or health is limited to self-contained breathing apparatus or to those
airline respirators equipped with an "escape" bottle of air.
6.1.3.3 Specific Limitations for Self-Contained Breathing Apparatus (SCBA)
The period over which the device will provide protection is limited by the amount of
breathing air in the apparatus, the ambient atmospheric pressure (service life of opencircuit devices is cut in half by a doubling of the atmospheric pressure), and the type of
work being performed. Some SCBA devices have a short service life (less than 15
minutes) and are suitable only for escape (self-rescue from an irrespirable atmosphere).
Other limitations of SCBA devices are their weight or bulk, or both, limited service life,
and the training required for their maintenance and safe use. Self-contained breathing
apparatus to be used in an IDLH environment must be rated for 30 minutes and must
be used in the pressure-demand mode.
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6.1.3.4 Specific Limitations for SAR
Ordinary airline respirators (no emergency escape air bottle) are limited to use in
atmospheres from which the wearer can escape unharmed without the aid of the
respirator (i.e., non-IDLH and non-oxygen deficient atmospheres) in the event that the
source of air stops and the wearer is required to remove the face piece to breathe. The
wearer is restricted in movement by the hose and must return to the respirable
atmosphere by retracing his/her route of entry. The hose is subject to being severed or
pinched off.
6.2 RESPIRATOR SELECTION
Selection of respirators shall be based on the hazards to which the worker is exposed,
the work environment, and the characteristics and limitations of the respirator.
Respiratory protective equipment shall be used only for the purpose intended, and no
modifications of the equipment shall be made. For protection against gases and vapors,
the following forms of protection may be used:
1. An atmosphere-supplying respirator.
2. An air-purifying respirator, provided that:
 The respirator is equipped with an end-of-service-life indicator (ESLI) certified
by the NIOSH for the contaminant.
 If there is no ESLI appropriate for conditions in the workplace, the respirator
filters and cartridges a change schedule that is based on objective
information or data will be used to ensure that canisters and cartridges are
changed before the end of their service life (see paragraph 6.6).
For protection against particulates, any of the following forms of protection may be
used:
1. An atmosphere-supplying respirator.
2. An APR equipped with a filter certified by NIOSH under 30 CFR part 11 as a highefficiency particulate air (HEPA) filter, or an APR with a filter certified for
particulates by NIOSH under 42 CFR part 84.
3. For contaminants that consist primarily of particles with mass median
aerodynamic diameters (MMAD) of at least two micrometers, an air-purifying
respirator equipped with any filter certified for particulates by NIOSH.
6.2.1 Factors that Influence Respirator Selection
Factors that influence the choice of respiratory protection include:
1. Nature of the hazard - this factor has several important aspects.
 The physical state of the air contaminant; i.e., dust, fume, mist, gas, or
chemical vapor. The physical state determines some limitations of the
respirator.
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The relative toxicity of the material; e.g., trichloroethylene is more toxic than
1,1,1-trichloroethane; brazing fumes from cadmium alloys are more toxic
than fumes from steel alloys; etc.
 The rate at which the contaminant affects the human body. For example,
excessive concentrations of silica dust, although hazardous, will not cause an
immediate effect; however, an excessive concentration of chlorine gas can
overcome an individual almost instantly, making escape impossible.
 The possibility exists that more than one air contaminant in different physical
states may be involved.
2. Extent of the hazard - this factor includes the anticipated airborne
concentrations and physical area in which the hazard exists.
3. Work requirements and conditions - this factor includes proximity to the source
of the airborne contamination and physical restriction of the working area.


7.0

VOLUNTARY USE OF RESPIRATORS

The SS in consultation with the CESHM may provide respirators at the request of site
personnel or permit personnel to use their own respirators in non-hazardous areas if
the CESHM determines that such respirator use will not in itself create a hazard. If the
CESHM determines that voluntary respirator use is permissible, the CESHM, through the
SS and SSHO, shall provide the user with the following information, as required by the
OSHA respiratory protection standard:
 Respirators are an effective method of protection against designated hazards
when properly selected and worn. Respirator use is encouraged, even when
exposures are below the exposure limit, to provide an additional level of comfort
and protection for workers. However, if a respirator is used improperly or not
kept clean, the respirator itself can become a hazard to the worker. Sometimes,
workers may wear respirators to avoid exposures to hazards, even if the amount
of hazardous substance does not exceed the limits set by OSHA standards. If
your employer provides respirators for your voluntary use, of if you provide your
own respirator, you need to take certain precautions to be sure that the
respirator itself does not present a hazard.
 You should do the following:
1. Read and heed instructions provided by the manufacturer on use,
maintenance, cleaning, and care, and warnings regarding the respirator’s
limitations.
2. Choose respirators certified for use to protect against the contaminant of
concern. NIOSH, the National Institute for Occupational Safety and Health of
the U.S. Department of Health and Human Services, certifies respirators. A
label or statement of certification should appear on the respirator or
respirator packaging. It will tell you what the respirator is designed for and
how much it will protect you.
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3. Do not wear your respirator into atmospheres containing contaminants for
which your respirator is not designed to protect against. For example, a
respirator designed to filter dust particles will not protect you against gases,
vapors, or very small solid particles of fumes or smoke.
4. Keep track of your respirator so that you do not mistakenly use someone
else's respirator.
The SS and SSHO must ensure that the elements of this SOP are implemented as
necessary to ensure that any employee who voluntarily uses a respirator is medically
able to use that respirator, and that the respirator is cleaned, stored, and maintained so
that its use does not present a health hazard to the user.

8.0

USE OF RESPIRATORS

8.1 NORMAL OPERATIONS
Only respiratory protective equipment that has current approval from NIOSH shall be
used. Respirators shall be used as issued: no modifications or substitutions to issued
equipment shall be permitted. Additionally the following shall apply:
1. Any modification, no matter how slight, will result in voiding of respirator
approval.
2. Only the person to whom it was issued shall use a respirator.
3. Personnel who use respiratory protection shall leave the space if they detect the
odor of a contaminant or experience difficulty in breathing.
4. Re-entry shall not be undertaken until respirator integrity and fit, adequate
airflow, or filter cartridge replacement, as appropriate, have been accomplished.
5. If employees experience physical symptoms, they shall immediately leave the
area of the hazardous atmosphere and notify their supervisor.
6. Proper use, inspection, fitting, and maintenance of the respirator is the
responsibility of the individual to whom the respirator was issued.
8.2 PROCEDURES FOR IDLH ATMOSPHERES
For all IDLH atmospheres, the SS and SSHO shall ensure that:
1. One employee or, when needed, more than one employee is located outside the
IDLH atmosphere.
2. Visual, voice, or signal line communication is maintained between the
employee(s) in the IDLH atmosphere and the employee(s) located outside the
IDLH atmosphere.
3. The employee(s) located outside the IDLH atmosphere are trained and equipped
to provide effective emergency rescue.
4. Employee(s) located outside the IDLH atmospheres are equipped with:
 Pressure-demand or other positive pressure SCBAs, or a pressure-demand or
other positive-pressure supplied-air respirator with auxiliary SCBA; and either
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Appropriate retrieval equipment for removing the employee(s) who enter(s)
these hazardous atmospheres where retrieval equipment would contribute to
the rescue of the employee(s) and would not increase the overall risk
resulting from entry, or
Equivalent means for rescue where retrieval equipment is not required.

8.3 WORK IN PROXIMITY TO UNPROTECTED PERSONNEL
Whenever work operations result in the establishment of a respirator-required area that
is near an area occupied by unprotected personnel, those unprotected personnel whose
tasks do not require them to wear respirators normally shall not be required to wear
them unless their exposures may exceed the permissible exposure limits (PEL) and
adequate ventilation cannot be provided. In such instances, work that requires
respirators must be performed at a time when a minimum number of other employees
are affected.
8.4 CONCURRENT WORK REQUIRING RESPIRATORY PROTECTION
Two or more different jobs that both require respiratory protection may be worked
simultaneously, provided that the level and type of respiratory protection worn is
adequate for the airborne contaminants and the concurrent work does not create
additional hazards.
8.5 POSTING/GUARDING ACCESS TO CONTROLLED AREAS
Unless the area in which respiratory protection is required is limited to the space
occupied by the employee who is performing the work, posting or guarding access shall
be established and controlled.
8.6 PROHIBITED USES
Air-purifying respirators shall not be used for the accomplishment of work in the
following environments:
 Untested tanks or voids.
 Oxygen-deficient atmospheres.
 Atmosphere IDLH.
Access to life-threatening areas is limited to emergency situations. Such areas must be
tested and ventilated to safe conditions prior to accomplishment of routine work.

9.0

CHANGING CARTRIDGES

Cartridge changes shall be conducted according to the guidelines presented below for
particulate and vapor/gas filters.
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1. Particulate-Filter Elements
 Particulate filters, including paint-mist pre-filters, should be changed if
breathing becomes more difficult.
 Type R filters (rated under 42 CFR 84) must be changed at the end of each
shift where exposure includes airborne oil mists.
2. Vapor and gas-removing cartridges and canisters
 Cartridges or canisters should be replaced when they reach their end of
service life as determined by either the end-of-service-life indicator or the
end of service life calculations. The end-of-service-life indicator shall be a part
of the cartridge and be certified by NIOSH for the contaminant. The end-ofservice-life calculations shall be based upon the calculation methods outlined
in the OSHA Respiratory Protection Advisor and are based on objective
information or data that will ensure that canisters and cartridges are changed
before the end of their service life.
 Cartridges and canisters should also be changed and personnel shall
immediately exit the area whenever the wearer can smell or taste the
airborne contaminant. If the wearer detects an odor or taste of gas in the
inspired air, or feels eye or throat irritation, he/he should leave the hazardous
area immediately and go to a clean area to change out the cartridges. The
wearer will also immediately notify the SS and the SSHO of the condition and
have the end of service life calculations re-evaluated.

10.0 RESPIRATOR USER’S INSPECTION GUIDE
10.1 GENERAL
All respirators shall be inspected for obvious defects by the user prior to use.
Emergency respirators (e.g., SCBA) shall be inspected monthly and after each use. A
log shall be maintained by PIKA to document these inspections.
10.2 AIR-PURIFYING (HALF-MASK OR FULL-FACE) RESPIRATORS
Respirators shall be free of the following defects, as applicable:
 Excessive dirt
 Cracks, tears, or deterioration
 Distortion
 Inflexibility
 Cracked or badly scratched lenses
 Incorrectly mounted lenses
 Poorly seated or torn inhalation and/or exhalation check valves or
diaphragms
 Deterioration; if the device has a corrugated breathing tube, examine it
for deterioration by stretching the tube and looking for cracks
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Straps shall be free of the following defects, as applicable:
 Breaks, tears, or cuts
 Loss of elasticity
 Broken buckles
 Worn serration or missing tabs or a head harness that may permit
slippage.
10.3 AIR-SUPPLIED (HALF-MASK OR FULL-FACE) RESPIRATORS
Inspect face piece and straps as outlined above, and if the device has a
corrugated breathing tube, examine it for deterioration by stretching the tube
and looking for cracks. Also examine the respirator system components for
accumulation of dirt, grit, oil, tears, breaks, etc.
10.4 AIR-SUPPLIED HOODS
Air-supplied hoods shall be inspected for holes and tears prior to use. Air-supplied
hoods may be used in lieu of air-supplied respirators, provided the hood has NIOSH
approval for the work being performed.

11.0 RESPIRATOR FITTING/TESTING PROCEDURES
11.1 GENERAL
A respirator cannot provide optimum levels of protection unless an air-tight seal is
obtained between the respirator and the user’s face. Accordingly:
1. A respirator shall not be worn if facial hair comes between the sealing periphery
of the face piece and the face, or if facial hair interferes with valve functions.
2. Because half-mask respirators are manufactured in small, medium, and large
sizes to fit various sized and shaped faces, and since the wearer is required to
have a properly fitting respirator, it is imperative that supervisors make
arrangements to obtain the specific model and size respirator certified for each
employee who must use one.
3. If spectacles, goggles, face shield, or welding helmet must be worn with a face
piece, it shall be worn so as not to interfere with the seal of the face piece to the
face.
11.2 RESPIRATOR FACE PIECE FIT-TEST REQUIREMENTS
The respirator cannot provide proper respiratory protection unless it seals air-tight with
the face of the wearer and thereby excludes the contaminated atmosphere. To do this,
the respirator must be properly fitted to the individual.
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11.2.1

Qualitative Fit Testing

A qualitative respirator fit test shall be carried out for each wearer of a negativepressure and powered air-purifying respirator at least annually. Respirator fit tests are
not required for positive-pressure (air-line or SCBA) respirators. The results of the
qualitative fit test shall be used to select specific types, makes, and models of negativepressure respirators for use by the individual.
Qualitative tests using irritant smoke or other agent approved by the PIKA CESHM shall
be conducted and documented on persons who will wear a negative-pressure
respirator. Form-518 shall be used to fit-test respirators with irritant smoke.
11.2.2

Negative and Positive Pressure Tests

The wearer shall check the face-piece seal of any respirator each time the respirator is
donned. To check the seal, complete the following negative- and positive-pressure
tests.
1. Negative-pressure test:
 Close off the air inlet for the canister, cartridge(s), filter(s), or hose(s) by
covering with the palms, being careful not to dislodge the face piece,
 Inhale gently so that the face piece collapses slightly, and
 Hold breath for ten seconds.
 If the face piece remains slightly collapsed and no inward leakage is
detected, the respirator fit is adequate.
2. Positive-pressure test:
 Close off the opening of the exhalation valve by covering with the palm,
being careful not to dislodge the face piece., and
 Exhale gently into the face piece.
 If slight positive pressure can be built up inside the face piece without
leaking, the respirator fit is considered satisfactory.

12.0 RESPIRATOR INSPECTION, CARE, AND MAINTENANCE
12.1 GENERAL
Reusable rubber face piece respirators shall be inspected and cleaned after each use to
prevent spread of germs, contamination by chemicals and dusts, and to maintain
rubber parts in good repair. Spare parts for reusable respirators must be procured from
the respirator supplier.
12.2 CLEANING PROCEDURES
Respirators may not be cleaned with solvents or paint removers, because damage to
rubber or plastic pieces may result. Respirators shall be cleaned in accordance with the
respirator manufacturer’s instructions or by the following method:
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1. Remove filters, cartridges, or canisters. Disassemble face pieces by removing
speaking diaphragms, demand and pressure-demand valve assemblies, hoses, or
any components recommended by the manufacturer. Discard or repair any
defective parts.
2. Wash components in warm (43 C [110F] maximum) water with a mild
detergent or with a cleaner recommended by the manufacturer. A stiff bristle
(not wire) brush may be used to facilitate the removal of dirt.
3. Rinse components thoroughly in clean, warm (43 C [110 F] maximum),
preferably running water. Drain.
4. When the cleaner used does not contain a disinfecting agent, respirator
components should be immersed for two minutes in one of the following:
 Hypochlorite solution (50 ppm of chlorine) made by adding approximately
one milliliter of laundry bleach to one liter of water at 43 C (110 F)
maximum; or,
 Aqueous solution of iodine (50 ppm iodine) made by adding approximately
0.8 milliliters of tincture of iodine (6-8 grams ammonium and/or potassium
iodide/100 cc of 45-percent alcohol) to one liter of water at 43 C (110F)
maximum; or,
 Other commercially available cleansers of equivalent disinfectant quality when
used as directed, if their use is recommended or approved by the respirator
manufacturer.
5. Rinse components thoroughly in clean, warm (43 C [110 F] maximum),
preferably running water. Drain. The importance of thorough rinsing cannot be
overemphasized. Detergents or disinfectants that dry on face pieces may result
in dermatitis. In addition, some disinfectants may cause deterioration of rubber
or corrosion of metal parts if not completely removed.
6. Components should be hand-dried with a clean, lint-free cloth or air-dried.
7. Test the respirator to ensure that components work properly.
8. For self-contained breathing apparatus (SCBA), disassemble and hand-clean the
pressure-demand and exhalation valve as appropriate, exercising care to avoid
damaging the rubber diaphragm.
9. Visually inspect face pieces and parts for deterioration, distortion, or other faults
that might affect the performance of the respirator. Discard faulty items,
replacing only with parts specifically designed for the particular respirator.
10. Place respirator in a clean, zip-lock bag, or container for storage after it has
completely dried.
12.3 RESPIRATOR STORAGE
Cleaned respirators shall be stored to protect against dust, sunlight, heat, extreme cold,
excessive moisture, or damaging chemicals. The storage area shall be clean and
sanitary. Respirators shall be packed or stored so that the face piece and exhalation
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valve will rest in a normal position and function will not be impaired because the face
piece sat in an abnormal position. Respirators issued to individuals shall be stored in a
clean plastic bag, carton, or carrying case, as appropriate.
12.3.1

Emergency-Use Respirators

Emergency escape-only respirators shall be inspected before being carried into the
workplace for use. Self-contained breathing apparatus shall be inspected monthly. Air
and oxygen cylinders shall be maintained in a fully charged state and shall be recharged
when the pressure falls to 90 percent of the manufacturer's recommended pressure
level. The inspection must:
 Establish that the regulator and warning devices function properly.
 Check the respirator function, tightness of connections, and the condition of the
various parts including, but not limited to, the face piece, head straps, valves,
and connecting tube; and
 Check the elastomeric parts for pliability and signs of deterioration.
For respirators maintained for emergency use, the maintaining organization shall:
 Certify the respirator by documenting the date the inspection was performed, the
name (or signature) of the person who made the inspection, the findings,
required remedial action, and a serial number or other means of identifying the
inspected respirator.
 Provide this information on a tag or label that is attached to the storage
compartment for the respirator, is kept with the respirator, or is included in
inspection reports stored as paper or electronic files. This information shall be
maintained until replaced following a subsequent certification.

13.0 BREATHING-AIR QUALITY AND SUPPLIED AIR SYSTEMS
13.1 AIR QUALITY FOR SUPPLIED AIR SYSTEMS
Compressed air for breathing purposes shall be of at least Grade D quality. Grade D air
contains:
1. Oxygen content: 19.5-23.5 percent.
2. Less than 10 ppm carbon monoxide.
3. Less than 1000 ppm carbon dioxide.
4. Less than 5 mg/m3 total hydrocarbons.
5. No objectionable odors.
13.2 TEMPERATURE CONSIDERATIONS
Compressed air that is to be used at temperatures below freezing should have excess
water vapor removed so as to attain a dew point below the minimum temperature
anticipated. Compressed air, as it passes through regulators and valves from a high
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pressure to a low pressure, expands and cools down, resulting in a temperature lower
than the surrounding temperature.
13.3 BREATHING-AIR COMPRESSORS
Breathing-air compressors must be located where contaminated air cannot enter the
system. If the compressor is oil-lubricated, it shall be equipped with both a hightemperature and carbon monoxide alarm. The high-temperature alarm will be set at the
temperature specified in the manufacturer's literature. The carbon monoxide alarm will
be set at 10 ppm. Compressors used for breathing air must be specifically designed and
certified for the purpose.
13.4 BREATHING-AIR TESTING
Breathing-air quality shall be laboratory tested and certified at least quarterly.
Supervisors of those activities capable of producing their own breathing air are
responsible for such testing and record keeping (see item 9 in section 28.2.1). The air
from non-oil-lubricated, low-pressure air pumps designed specifically to provide
respirator breathing-air does not need to be tested.
13.5 BREATHING-AIR HOSES
Only hoses designed for breathing-air shall be used and they shall have NIOSH approval
and be compatible with the respirator being used. Air-line hoses shall be protected from
damage. Hoses shall be arranged to prevent tripping and allow ready access/exit.
Additionally, the following shall apply
1. Air-lines used for supplying breathing air shall be tagged or labeled as
"Breathing-Air Supply Line." Breathing-air-lines shall be labeled by the owning
organization.
2. All breathing-air-line couplings shall be incompatible with outlets for other gas
systems.
3. When not in use, ends of breathing-air system shall be capped or sealed.
4. The total hose length shall be limited to a maximum of 300 feet.
5. All equipment used from the respirator face piece to the breathing-air pump
must be from the same manufacturer.

14.0 RESPIRATOR TRAINING
14.1 WHO REQUIRES TRAINING
All personnel who will use or issue respirators and their supervisors shall receive
appropriate respirator training initially and annually thereafter. The training shall consist
of the following:
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1. Why the respirator is necessary and how improper fit, usage, or maintenance
can compromise the protective effect of the respirator.
2. The limitations and capabilities of the respirator.
3. How to use the respirator effectively in emergency situations, including situations
in which the respirator malfunctions.
4. How to inspect, put on and remove, use, and check the seals of the respirator.
5. The procedures for maintenance and storage of the respirator.
6. How to recognize medical signs and symptoms that may limit or prevent the
effective use of respirators.
7. The general requirements of the OSHA respiratory standard (29 CFR 1910.134).

15.0 RESPIRATOR AUTHORIZATION CARD
Each person who satisfactorily completes the respirator physical examination, training,
and fit-testing shall be issued a Respirator Fit Test Card Form-519. The data on the card
shall include:
1. The expiration date on the card shall be one year from the earliest date of:
 Respirator physical examination,
 Respirator training; or
 Respirator fit-testing.
2. The respirators for which the person was satisfactorily fit-tested.
3. The card shall be carried on the individual's person when the individual is using a
respirator.

16.0 RESPIRATOR ISSUE
Respirators and filter cartridges are issued through the SSHO shop stores only upon the
presentation of a completed and signed Respirator Fit Test.

17.0 LOSS OF QUALIFICATION
Employees may lose their respirator use qualification and/or respirator at any time for
any of the following reasons:
1. Expiration of qualification (health certificate or training).
2. Determination by a medical officer that the employee is not physically qualified
for respirator use.
3. Lack of knowledge or willful neglect of requirements, as demonstrated by failing
the qualification exam or by serious violations of this instruction, such as:
 Use of the wrong type of respirator.
 Failure to wear a respirator where required.
 Removal of a respirator in a respirator area.
 Tampering with a respirator.
 Entry into an untested, oxygen-deficient, or life-hazardous space unprotected.
 Wearing the respirator with facial hair that prohibits proper sealing or
interferes with proper internal valve operation.
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18.0 AUDIT CRITERIA
The following items related to heavy equipment operations will be audited to ensure
compliance with this SOP:
 The Daily Task and Safety Briefing Log (Form-502);
 The Documentation of Hazard Communication Training Form (Form-505);
 The Safety Training Attendance Log (Form-503); and
 The Daily Inspection and Weekly Audit Report Form (Form-506).

19.0 ATTACHMENTS
Attachment 1 - Irritant Smoke Fit-Testing Procedure, Qualitative Fit-Testing
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Attachment 1
Irritant Smoke Fit-Testing Procedure
Qualitative Fit-Testing
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General The employer shall include the following provisions in the fit-test procedures.
Testing is to be conducted annually.
1. The test subject shall be allowed to pick the most comfortable respirator from a
selection including respirators of various sizes from different manufacturers. The
selection shall include at least three sizes of elastomeric face pieces of the type
of respirator that is to be tested, i.e., three sizes of Half-Mask; or three sizes of
Full Face piece. Respirators of each size must be provided from at least two
manufacturers.
2. Prior to the selection process, the test subject shall be shown how to put on a
respirator, how it should be positioned on the face, how to set strap tension, and
how to determine a comfortable fit. This instruction may not constitute the
subject's formal training on respirator use; it is only a review.
3. The test subject shall be informed that he/she is being asked to select the
respirator that provides the most comfortable fit. Each respirator represents a
different size and shape, and if fitted, maintained, and used properly, will provide
substantial protection.
4. The test subject shall be instructed to hold each face piece up to the face and
eliminate those that obviously do not give a comfortable fit.
5. The more comfortable face pieces are noted; the most comfortable mask is
donned and worn at least five minutes to assess comfort. Assistance in assessing
comfort can be given by discussing the points in item 6 below. If the test subject
is not familiar with using a particular respirator, the test subject shall be directed
to don the mask several times and to adjust the straps each time to become
adept at setting proper tension on the straps.
6. Assessment of comfort shall include reviewing the following points with the test
subject and allowing the test subject adequate time to determine the comfort of
the respirator:
 Position of the mask on the nose;
 Room for eye protection;
 Room to talk; and
 Position of mask on face and cheeks.
7. The following criteria shall be used to help determine the adequacy of the
respirator fit:
 Chin properly placed
 Adequate strap tension, not overly tightened;
 Fit across nose bridge;
 Respirator of proper size to span distance from nose to chin;
 Tendency of respirator to slip; and
 Self-observation in mirror to evaluate fit and respirator position.
8. The test subject shall conduct the negative- and positive-pressure fit checks as
described below. Before conducting the negative- or positive-pressure test, the
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subject shall be told to seat the mask on the face by moving the head from sideto-side and up and down slowly while taking in a few slow deep breaths. Another
face piece shall be selected and retested if the test subject fails the fit-check
tests.
 Positive-pressure test. Close off the exhalation valve and exhale gently onto
the face piece. The face fit is considered satisfactory if a slight positive
pressure can be built up inside the face piece without any evidence of
outward leakage of air at the seal. For most respirators this method of leak
testing requires the wearer to first remove the exhalation valve cover before
closing off the exhalation valve and then carefully replacing it after the test.
 Negative-pressure test. Close off the inlet opening of the canister or
cartridge(s) by covering with the palm of the hand(s) or by replacing the filter
seal(s). Inhale gently so that the face piece collapses slightly, and hold the
breath for ten seconds. If the face piece remains in its slightly collapsed
condition and no inward leakage of air is detected, the tightness of the
respirator is considered satisfactory.
9. The test shall not be conducted if there is any hair growth between the skin and
the face piece sealing surface, such as stubble beard growth, beard, or long
sideburns that cross the respirator sealing surface. Any type of apparel that
interferes with a satisfactory fit shall be altered or removed.
10. If a test subject exhibits difficulty in breathing during the tests, he/she shall be
referred to a physician trained in respiratory disease or pulmonary medicine to
determine whether the test subject can wear a respirator while performing
his/her duties.
11. The test subject shall be given the opportunity to wear the successfully fitted
respirator for a period of two weeks. If at any time during this period the
respirator becomes uncomfortable, the test subject shall be given the
opportunity to select a different face piece and to be retested.
12. The employer shall maintain a record of the fit-test administered to an employee.
The record shall contain at least the following information:
 Name of employee;
 Type of respirator;
 Brand, size of respirator; and
 Date of test.
13. Prior to the commencement of his/her fit-test, the test subject shall be given a
description of the Fit-Test and the test subject responsibilities during the test
procedure. The description of the process shall include a description of the test
exercises that the subject will be performing. The respirator to be tested shall be
worn for at least five minutes before the start of the Fit-Test.
14. The test subject shall be instructed to keep his/her eyes closed.
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15. The test operator shall direct the stream of irritant smoke from the smoke tube
toward the face-seal area of the test subject, using the low flow pump or the
squeeze bulb. The test operator shall begin at least 12 inches from the face
piece and move the smoke stream around the whole perimeter of the mask. The
operator shall gradually make two more passes around the perimeter of the
mask, moving to within six inches of the respirator.
16. If the person being tested has not had an involuntary response and/or detected
the irritant smoke, proceed with the test exercises.
17. Test Exercises. The test subject shall perform exercises in the test environment
in the manner described below:
 Normal breathing. In a normal standing position, without talking, the
subject shall breathe normally.
 Deep breathing. In a normal standing position, without talking, the subject
shall breathe slowly and deeply, taking care so as to not hyperventilate.
 Turning head side to side. Standing in place, the subject shall slowly turn
his/her head from side to side between the extreme positions on each side.
The head shall be held at each extreme momentarily so the subject can
inhale at each side.
 Moving head up and down. Standing in place, the subject shall slowly
move his/her head up and down. The subject shall be instructed to inhale in
the up position (i.e., when looking toward the ceiling).
 Talking. The subject shall talk out loud slowly and loud enough so as to be
heard clearly by the test conductor. The subject can read from a prepared
text such as the Rainbow Passage, count backward from 100, or recite a
memorized poem or song.
 Grimace. The test subject shall grimace by smiling or frowning.
 Bending over. The test subject shall bend at the waist as if he/she were to
touch his/her toes. Jogging in place shall be substituted for this exercise in
those test environments such as shroud type units that prohibit bending at
the waist.
 Normal breathing. Same as the first exercise. Each test exercise shall be
performed for one minute except for the grimace exercise, which shall be
performed for 15 seconds. The test subject shall be questioned by the test
conductor regarding the comfort of the respirator upon completion of the
protocol. If it has become uncomfortable, another model of respirator shall be
tried.
Irritant Fume Protocol
1. The respirator to be tested shall be equipped with P100 or high-efficiency
particulate air (HEPA) filters.
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2. The test subject shall be allowed to smell a weak concentration of the irritant
smoke before the respirator is donned to become familiar with its characteristic
odor.
3. Break both ends of a ventilation smoke tube containing stannic oxychloride, or
equivalent. Attach one end of the smoke tube to a low-flow air pump set to
deliver 200 milliliters per minute.
4. Advise the test subject that the smoke can be irritating to the eyes and instruct
the subject to keep his/her eyes closed while the test is performed.
5. The test conductor shall direct the stream of irritant smoke from the smoke tube
toward the face-seal area of the test subject. He/she shall begin at least 12
inches from the face piece and gradually move to within one inch, moving
around the whole perimeter of the mask.
6. The exercises identified in section 28.13.9, General, item 17 shall be performed
by the test subject while the respirator seal is being challenged by the smoke.
7. Each test subject who passes the smoke test without evidence of a response
shall be given a sensitivity check of the smoke from the same tube after the
respirator has been removed to determine whether he/she reacts to the smoke.
Failure to evoke a response shall void the Fit-Test.
8. The Fit-Test shall be performed in a location with sufficient exhaust ventilation to
prevent the testing agent from generally contaminating the testing area.
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1.0

PURPOSE

The purpose of this Standard Operating Procedure (SOP) is to provide personnel with
general guidelines for the selection and use of personal protective equipment (PPE).
Whenever possible, engineering or administrative controls will be used to prevent
personnel exposures to chemical and physical hazards encountered during project
tasks. Whenever engineering or administrative controls are not feasible or adequate,
this SOP will be used to select the PPE necessary to ensure the safety and health of site
personnel.

2.0

SCOPE

This SOP will be applicable to PIKA projects where PIKA personnel or its subcontractors
are required to use PPE to reduce the risks of exposure to chemical, physical or
biological hazards. Requirements and provisions for the use of PPE will be specified in a
Activity Hazard Analysis AHA) included in a Site-specific Safety and Health Plan (SSHP)
or an Accident Prevention Plan (APP). This SOP does not apply to the issuance or use of
respiratory protective equipment which is addressed in SOP-513.

3.0

REFERENCES

This procedure follows guidelines provided in the following Occupational Safety and
Health Administration (OSHA) and U.S. Army Corps of Engineers (USACE) standards
listed below:

29 CFR 1910 Subpart I, OSHA General Industry Standard on PPE

29 CFR 1926 Subpart E, OSHA, Construction Standard on PPE

USACE Engineering Manual 385-1-1, Section 05.

4.0

RESPONSIBILITIES

4.1 PROJECT MANAGER
The Project Manager (PM) will be responsible for the safe planning and performance of
each project to which they are assigned. The PM will coordinate with the Site
Supervisor (SS) to acquire, store, and maintain the PPE and safety and health supplies
required by the site specific SSHP or APP.
4.2 SITE SUPERVISOR
The Site Supervisor (SS) will be responsible for the implementation of this SOP for
those operations that involve use of PPE to control personnel exposure to known or
potential hazards. The SS will also discuss relevant sections of this SOP in the daily
safety briefings, document the daily implementation of this SOP, and verify that
personnel who use PPE are fully trained in its use.
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4.3 CORPORATE ENVIRONMENTAL SAFETY AND HEALTH MANAGER
The CESHM is responsible for the continued development and review of this SOP and
providing guidance to the project-specific Site Safety and Health Officer (SSHO) or
Unexploded Ordnance Safety Officer (UXOSO) for sites with significant know or
potential munitions and explosives of concern (MEC) safety hazards. The CESHM will
also:
1. Identify/ investigate PPE products that afford a higher degree of protection or a
level of protection not previously available;
2. Conduct a JSA for each task performed on site to identify the chemical, physical
and biological hazards which will require use of PPE to reduce exposure risks;
3. Complete the site-specific certification of Activity Hazard Assessment (AHA),
Form-529, for each task and specify in the AHA the PPE that will be required to
reduce exposure risks;
4. Develop the PPE requirements for each project site based on the anticipated
hazards and incorporate that information into the site specific SSHP or APP; and
5. Periodically inspect the PIKA project sites to ensure the provisions of this SOP
are being implemented.
4.4 SITE SAFETY AND HEALTH OFFICER OR UNEXPLODED ORDNANCE
SAFETY OFFICER
The SSHO or UXOSO is responsible for the on-site implementation of this SOP and will:
1. Provide initial training, as specified in this SOP, to inform site personnel of the
selection, use, limitations, cleaning and maintenance of PPE used on site;
2. Issue PPE per site-specific SSHP or APP;
3. Assist site personnel with the inspection and maintenance of PPE;
4. Consult with the CESHM to determine the levels and types of PPE to be used for
tasks not previously addressed;
5. Updating the AHA form with new tasks that were not previously addressed and
forwarding to the CESHM for approval.
6. Conducting daily inspections and weekly audits of the site to determine if
workers are safely complying with the PPE requirements of this SOP.

5.0

SELECTION OF PPE

5.1 INTRODUCTION
Each task outlined in the SOW will be assessed prior to its initiation to determine the
risk of personnel exposure to safety and health hazards that may be encountered
during its conduct. The hazard assessment will be based on available information
pertaining to the historical use of the site, site contaminant characterization data, and
the anticipated operational hazards. This information will be provided by the client, or
collected by PIKA site personnel. The PPE assigned as a result of the hazard assessment
represents the minimum PPE to be used during initial site activities. Since hazard/risk
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assessment is a continuing process, changes in the initial types and levels of PPE will be
made IAW information obtained from the actual implementation of site operations and
data derived from the site monitoring. As a general rule, the levels of PPE will need to
be reassessed if any of the following occur:
 Initiation of a new work phase or work that begins on a different portion of the
site;
 Changes in job tasks during a work phase;
 Changes in the season/weather;
 Effectiveness of PPE is reduced due to temperature extremes or individual
medical considerations;
 Previously unidentified contaminants are encountered;
 Change in ambient contaminant levels as a result of site operations; and
 Changes in work scope affect the degree of contact with contaminants.
If work tasks are added or amended after completion and approval of the project Safety
Plans, the SSHO/ UXOSO will conduct the activity hazard assessment and consult with
the CESHM. The level and type of PPE to be used will be identified and the SSHO/
UXOSO will complete the AHA Form-529. Any changes in PPE that involve downgrading
the level of PPE will be allowed only after review by the CESHM.
5.2 SELECTION CRITERIA
The CESHM will utilize the general chemical resistance information found in Appendix B
and Table 514-1 of this SOP, the manufacturer's permeation and breakthrough
specifications, the requirements outlined in Appendix A, and the anticipated chemical
and physical hazards, to select the level and types of PPE to be used for each task.
During the selection of PPE the CESHM will also take into the consideration the
following factors:
1. Limitations of the equipment;
2. Task duration;
3. Temperature extremes;
4. Material flexibility; and
5. Durability/Integrity of the equipment.
Once the specific types of PPE have been selected for each task, the SSHO/UXOSO, and
if needed the CESHM, will work to locate approved PPE items that will properly fit each
employee designated to wear PPE. Selection of respiratory protection will be conducted
IAW SOP-513 of the PIKA CESHP.
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5.3 PROVISION OF PPE
5.3.1 PIKA Provided PPE
In accordance with OSHA PPE guidelines, PIKA will provide PPE at no cost to a full-time
employee or a temporary employee directly paid by PIKA. Part-time employees or
employees provided by a third-party employment firm are not covered. In addition,
PIKA also provides re-imbursement after supervisory approval:
1. For Safety footwear which is compliant with ANSI standard Z41 PT99.
(Reimbursement is limited to $100.00 once every 24 months)
2. For prescription safety glasses with permanent side shields through the Safety
Eye-wear Program (outlined within the employee handbook).
In addition, PIKA will pay for replacement PPE, except when the employee has lost or
intentionally damaged the PPE.
5.3.2 Exceptions
The items for which PIKA is not responsible for payment include the following:
1. Logging boots required by 29 CFR 1910.266(d)(1)(v);
2. Everyday clothing, such as long-sleeve shirts, long pants, and street shoes;
3. Clothing and accessories used solely for protection from weather (e.g. Winter
coats, jackets, gloves, parkas, rubber boots, hats, raincoats, or ordinary
sunglasses).
5.3.3 Employee Provided PPE
Where an employee provides adequate PPE he or she owns, PIKA may allow use and is
not required to reimburse the employee for that equipment. PIKA shall not require an
employee to provide or pay for his or her own PPE, except for items 1 – 3 listed in
section 5.3.2 of this SOP.

6.0

TRAINING

6.1 TRAINING SCHEDULE
PIKA, contractor or subcontractor site personnel will be given initial, PPE-specific
training, which complies with this section. This training will be given by the SSHO/
UXOSO or CESHM prior to personnel participating in site operations where PPE is
required. PPE training will include the relevant topics outlined in paragraph 5.2 of this
SOP. Site personnel will be given additional PPE training whenever any of the following
occur:
1. The SSHO/ UXOSO has reason to believe that a previously trained employee's
knowledge or use of assigned PPE indicates that the employee has not retained
the requisite skill or understanding needed to properly use the PPE in question;
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2. Changes in the work place render previous training obsolete; or
3. Changes in the types of PPE to be used render previous training obsolete.
6.2 REQUIRED TRAINING TOPICS
PIKA will provide affected site personnel with PPE training that covers the following
topics:
1. The decisions and justifications used to select each piece of PPE;
2. The nature of the hazards and the consequences of not using PPE;
3. What PPE will be required for the conduct of each task;
4. When PPE will be required during the performance of each task;
5. How to properly don, doff, adjust and wear each piece of PPE;
6. The proper inspection, cleaning, decontaminating, maintenance and storage of
each PPE item used; and
7. The limitations of the PPE.
Personnel provided PPE training will be required to demonstrate an understanding of
the training topics and the ability to correctly use the PPE. This will be accomplished
through the SSHO/ UXOSO supervising and visually inspecting each individual's ability
to properly don and use the PPE during initial use of the PPE.
Upon completion of the training and after each employee has successfully
demonstrated the requisite understanding, the SSHO/ UXOSO will complete the
Personal Protective Equipment Training Form-530, which identifies: the employees who
attended the training course and successfully demonstrated the required knowledge;
the date(s) of the training and demonstration session(s); and the PPE covered by the
training session.

7.0

LEVELS OF PPE

The following paragraphs outline the different levels of PPE that may be used by PIKA
during the conduct of site activities. The levels described, do not identify specific
makes, types or brands of PPE, since that information is site-specific, and is directly
related to the nature and degree of hazards and contaminants which may be
encountered at each site. These levels of PPE provide a general guideline and may be
modified in project Safety Plans to address site-specific hazards and contaminants.
Information related to the OSHA mandated requirements for different types of PPE is
outlined in Appendix A of this SOP, and may be referenced when selecting specific PPE
required for each level described below.
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7.1 SPECIAL CONSIDERATIONS
The following special considerations shall be observed in the selection of PPE for the
levels discussed below:
1. Hard hats are not required unless working around heavy equipment or an
overhead hazard exists;
2. Steel toe/shank boots Will not be worn during surface/subsurface location of
UXO unless a serious toe hazard exists, in which case a fiber safety toe will be
used;
3. Safety glasses, goggles and face shields will be required only when an eye
hazard exists, such as the potential for flying objects, chemical splash or contact
with sharp objects;
4. When required, eye protection will be selected which provide site personnel with
the best protection from not only physical hazards, but also provide adequate
ultra violet radiation protection; and
5. The OSHA standards for PPE selection are vague concerning the selection of
some particular types of specific PPE. Therefore, as part of the task hazard
analysis, PIKA will evaluate site tasks to identify hazards and will provide the PPE
that provides the necessary protection to ensure the safety and health of site
personnel; regardless of the activity they perform.
7.2 LEVEL D PPE
This level of PPE is not allowed in areas of the site where atmospheric hazards are
known or expected to exist. Level D should also be worn only if the activity in which
personnel are engaged does not have the potential for splash, immersion or any other
contact with hazardous substances. Level D involves the use of the following PPE:
1. Work clothes or coveralls (cotton);
2. Leather work gloves (optional unless hand hazards exist);
3. Leather work boots with safety toe (composite toe for UXO operations) ;
4. Hard hat (when working around heavy equipment or overhead hazards);
5. Safety glasses; and
7.3 MODIFIED LEVEL D PPE
Modified Level D affords protection from casual contact with contaminated soils and
materials, but should not be worn whenever there is a potential for over exposure to
airborne hazardous substances. Modified Level D involves the use of the following PPE:
1. Chemical resistant suit, with attached booties;
2. Five (5) minute escape mask (if the potential for airborne exposure exists);
3. Chemical resistant over boots;
4. Gloves – Cotton or latex inner liners and chemical resistant outer;
5. Boots - leather with safety toe;
July 2012

514-6

Revision 3

PIKA International, Inc.
SOP-514: Personal Protective Equipment

6. Hard hat (when working around heavy equipment or overhead hazards); and
7. Eye protection - safety glasses or goggles.
7.4 LEVEL C PPE
Level C affords moderate protection from airborne hazards and should be worn where
potential exposure may exceed the OSHA PEL or other published exposure limits. Level
C with an air-purifying respirator can only be used for protection against chemicals and
at concentrations for which NIOSH/MSHA approved cartridges exist. Level C will involve
the use of the following PPE:
1. Chemical resistant suit with attached booties and hood;
2. Full face air purifying respirator with appropriate filters (NIOSH/MSHA approved);
3. Chemical resistant over boots;
4. Gloves - cotton liners, latex inner and chemical resistant outer;
5. Hard hat (when working around heavy equipment or overhead hazards); and
6. Leather work boots with safety toe.
7.5 LEVEL B PPE
Level B PPE offers superior protection against the inhalation of airborne contaminants.
This is due to the fact that supplied air or self-contained breathing apparatus (SCBA)
respirators are used as the respiratory protection for this level. However, the type of
protective suit used with this level of protection is not airtight and dermal exposure to
hazardous vapors is possible. Therefore, this level of protection is not acceptable for
use where contact with the liquids or vapors that are extremely toxic or corrosive to the
skin is anticipated. This level should not be used if the site contains CWM agents that
present a serious safety or health threat via dermal contact. Level B can, however, be
used at CWM sites under conditions where: 1) the CWM and other chemical hazards of
concern are not acutely toxic to the skin; 2) there is no potential for liquid contact, and
vapor levels are being continuously monitored; and 3) there is need to protect site
workers from non-CWM hazardous wastes. Level B will involve the use of the following
PPE:
1. Chemical resistant encapsulating or non-encapsulating suit;
2. SCBA or Supplied Air (NIOSH/MSHA Approved);
3. Coveralls or Scrubs - Cotton;
4. Chemical resistant over boots;
5. Chemical resistant Gloves with – cotton/latex liners;
6. Hard hat (when working around heavy equipment or overhead hazards); and
7. Leather work boots with safety toe.
7.6 LEVEL A PPE
Level A PPE provides the highest available level of protection against both inhalation
and dermal contact of extremely hazardous materials. The Level A suit is fully
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encapsulating, but unlike the Level B encapsulating suit, the Level A suit is air tight and
must be tested prior to use to ensure that hazardous gases and vapors do not leak into
the suit. Since Level A is usually worn in areas where highly toxic and corrosive
materials are known to exist, the Level A suit must be constructed of materials capable
of resisting degradation and permeation by the chemicals of concern, including CWM
agents. Permeation and breakthrough data for the Level A suit to be used must show it
is capable of resisting the chemicals expected to be found on site. Since Level A affords
the greatest level of protection to dermal hazards, it will be worn in instances where
potential for contact with liquid CWM exists, or when the nature and degree of potential
exposure are unknown. Level A will also be worn in the event that site personnel are
exposed and overcome by CWM, or other materials, and require rescue. Level A will
involve the use of the following PPE:
1. SCBA, airline or a combination of both (NIOSH/MSHA approved);
2. Total-encapsulating chemical protective suit with attached boots and gloves;
3. Coveralls or Scrubs - cotton;
4. Gloves - cotton liners, latex inner and chemical resistant outer;
5. Boots - leather work boots (or equivalent), and chemical resistant over boots;
6. Chemical resistant boot covers (optional);
7. Disposable protective suit worn over totally encapsulating suit (optional); and
8. Hard hat (when working around heavy equipment or overhead hazards).
Note: Level A suits are to be worn either when there is risk of dermal contact from
known chemicals/vapors or when the nature and level of exposure is unknown or has
not been measured. The structural integrity and air tightness of the suit, and its seams,
zippers and glove seals are extremely important. To ensure the air tightness of the suit,
it should be tested IAW the manufacturer's requirements and the requirements found in
Appendix A of 29 CFR 1910.120.

8.0

PPE DONNING PROCEDURES

8.1 INTRODUCTION
The purpose of the PPE donning procedures is to ensure that site personnel don the
required PPE in a manner that will afford the greatest degree of protection. Failure to
adhere to these procedures may result in the clothing and/or PPE being ineffective
against potential contamination. The general donning procedures presented here are
given as a general guide and may be altered by the SSHO/UXOSO if warranted by site
operations and approved by the CESHM. Since these are general procedures, they may
be modified by project Safety Plans which address site-specific hazards and may have
unique requirements for PPE donning.
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8.2 GENERAL REQUIREMENTS
This paragraph contains general procedures and requirements for donning levels of
PPE. Specific procedures for donning each level of PPE are discussed in the paragraph
immediately following the description of that PPE level. The general procedures/
requirements are as follows:
1. Prior to donning, gather the PPE required for performing the task specified for
the day's operations;
2. Issuance of respiratory equipment will be through the SSHO/ UXOSO or his
designated representative only;
3. Always inspect protective gloves, boots/boot covers, outer garment, and
respiratory protective equipment for proper fit, integrity (i.e., rips, tears, holes),
and function;
4. If wearing PPE other than Level A, and a small tear/rip is noticed during initial
inspection or while engaged in site activities, it may be repaired using a small
piece of duct tape;
5. If a tear/rip in protective clothing cannot be repaired with a small piece of duct
tape, or if the tear/rip compromises the structural integrity of the clothing, that
article of clothing will be replaced, even if this involves leaving the exclusion zone
(EZ) to do so;
6. Whenever protective boots/boot covers or gloves are not part of the outer
garment, use duct tape, or an equivalent, to connect the clothing to the gloves
at the wrist and with the boots at the leg;
7. When taping boots or gloves to the suit, do not wrap the tape too tightly as this
can cut off circulation and restrict movement, the goal is to simply attach the two
to eliminate a route of entry for chemicals into the suit or gloves;
8. Whenever using tape, always leave a folded tab placed where it is visible and
accessible for ease of removal;
9. If planned site activities will require walking, arm movement or bending, it is best
to place tape over the zipper and seams at the stress points in the crotch, arm
pits and back (where the shoulder seam and hood seam meet);
10. If kneeling will be necessary during site activities, avoid kneeling on any
contaminated surfaces and place tape over the knee areas to reduce the
possibility of wear and tear;
11. Consult with the SSHO/ UXOSO for any other improvements that would make the
suit sturdier and or improve the comfort.
8.3 DONNING PROCEDURES FOR MODIFIED LEVEL D
To don Modified Level D, keep in mind the general recommendations above and then
put on the PPE utilizing the steps listed below:
1. Put on chemical/splash resistant protective suit (suit should have attached
booties);
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2. Put chemical resistant boots on over the booties and tape the boots to the suit;
3. Make any strengthening modifications to the suit as deemed necessary by the
planned site activities;
4. Assemble and adjust other PPE (hard hat, safety glasses, splash shield, etc.) and
proceed toward the CRZ access point;
5. If ear plugs are to be worn, insert them before putting on inner and outer
gloves, or any other PPE that might obstruct the proper insertion of the plugs;
6. Don other PPE (hard hat, safety glasses, splash shield, etc.), saving the inner
and outer gloves for last;
7. Put on inner and outer glove of one hand and have buddy tape that hand, then
tape one of the buddy's hands, and so on, until both hands are gloved and
taped;
8. Proceed to the EZ access control point to be checked by the EZ access control
attendant prior to being cleared for entry.
8.4 DONNING PROCEDURE FOR LEVEL C PPE
To don Level C, follow the general considerations listed in paragraph 7.2, then follow
the steps listed below:
1. Put on chemical/splash resistant protective suit (suit should have attached
booties and hood);
2. Put chemical resistant boots on over the booties and tape the boots to the suit;
3. Make any strengthening modifications to the suit as deemed necessary by the
planned site activities;
4. Report to the SSHO/ UXOSO or the designated representative to check out the
proper respirator and cartridge assembly;
5. Assemble and adjust other PPE (hard hat, safety glasses, splash shield, etc.) and
proceed toward the CRZ access point;
6. If earplugs are to be worn, insert them before putting on inner and outer gloves,
respirator, or any other PPE that might obstruct the proper insertion of the plugs;
7. Assemble respirator and cartridges and inspect the assembly for proper
cleanliness and function;
8. Don the respirator and conduct a negative and positive pressure fit test to verify
that the mask is not leaking;
9. Don other PPE (hard hat, safety glasses, splash shield, etc.), saving the inner
and outer gloves for last;
10. Put on inner and outer glove of one hand and have buddy tape that hand, then
tape one of the buddy's hands, and so on, until both hands are gloved and
taped;
11. Proceed to the EZ access control point to be checked by the EZ access control
attendant prior to being cleared for entry.
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8.5 DONNING PROCEDURES FOR LEVEL B PPE WITHOUT ENCAPSULATING
SUIT
The donning procedure outlined in this paragraph applies to Level B with a nonencapsulating suit. The donning procedures to be followed for Level B with a fully
encapsulating suit are the same as those outlined for Level A in paragraph 7.6. To don
Level B with a non-encapsulating suit, follow the general considerations listed in
paragraph 7.2, then follow the steps listed below:
1. Report to the SSHO/ UXOSO or the designated representative to check out the
proper SCBA respirator assembly;
2. Assemble and inspect the SCBA system for cleanliness and function;
3. Make sure that required PPE have been assembled at the location where it is to
be donned, and make any adjustments to the equipment prior to starting the
donning process;
4. While sitting, insert one leg after the other into the encapsulating suit, stand and
don suit (suit should have attached booties and gloves);
5. While sitting again, put chemical resistant boots on over the booties and tape the
boots to the suit;
6. Put on the air tank/harness assembly, adjust for a comfortable, snug fit and turn
on the air at the tank, after first making sure the regulator valve is closed;
7. If earplugs are to be worn, insert them now, before putting the respirator face
piece, or any other PPE that might obstruct the proper insertion of the plugs;
8. Don the SCBA face piece, but do not connect the airline at this time, and conduct
a negative and positive pressure fit test to verify that the mask is not leaking;
9. Put on inner glove liner, inner gloves and outer gloves, and tape gloves to suit;
10. While connecting SCBA to the face piece, turn on the regulator valve and check
air flow and breathing usability of the unit;
11. Once the suit and SCBA are situated and the assistant checks to determine if the
wearer is breathing freely, and puts hard hat on wearer;
12. Proceed to the EZ access control point to be checked by the EZ access control
attendant prior to being cleared for entry.
8.6 DONNING PROCEDURE FOR LEVEL A AND FULLY ENCAPSULATING LEVEL
B PPE
To don Level A or Level B with an encapsulating suit, follow the general considerations
listed in paragraph 7.6, and then follow the steps listed below:
1. Report to the SSHO/ UXOSO or the designated representative to check out the
proper SCBA respirator assembly;
2. Assemble and inspect the SCBA system for cleanliness and function;
3. Make sure that required PPE has been assembled at the location where it is to be
donned, and make any adjustments to the equipment prior to starting the
donning process;
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4. While sitting, insert one leg after the other into the encapsulating suit, stand and
pull it up to the waist (suit should have attached booties and gloves);
5. While sitting, put chemical resistant boots on over the booties and tape the boots
to the suit;
6. Put on the air tank/harness assembly, adjust for a comfortable, snug fit and turn
on the air at the tank, after first making sure the regulator valve is closed;
7. If earplugs are to be worn, insert them now, before putting the respirator face
piece, or any other PPE that might obstruct the proper insertion of the plugs;
8. Don the SCBA face piece, but do not connect the airline at this time, and conduct
a negative and positive pressure fit test to verify that the mask is not leaking;
9. Put on inner glove liner and inner gloves then put on hardhat;
10. While connecting SCBA to the face piece, turn on the regulator valve and check
airflow and breathing ease ability of the unit;
11. Insert the arms into the sleeves, being sure hands fit into the gloves properly,
and have the assistant "adjust" the suit over the SCBA, face piece and hard hat;
12. Once the suit is situated and the assistant checks to verify the wearer is
breathing freely, the assistant will zip up the suit and check closures and valves;
13. Proceed to the EZ access control point to be checked by the EZ access control
attendant prior to being cleared for entry.

9.0

INSPECTION PROGRAM

9.1 INSPECTING INCOMING SHIPMENTS OF PPE
The SSHO/UXOSO or a designated appointee will inspect incoming shipments of PPE.
This inspection will include verifying size, quantity, material and quality. Any deficiencies
will be noted and defective material will be returned.
9.2 PRE-DONNING INSPECTION
Prior to donning PPE, site personnel will thoroughly inspect each piece of PPE to
determine if it is in proper working order, and capable of protecting the employee from
site hazards. As applicable, site personnel will check the following when pre-donning
inspections are conducted:
 Chemical Resistant Clothing (suits, gloves, boots, etc.)
- Check that clothing is made of proper material
- Visually check seams, coating, zippers and look for tears
- Check gloves and boots for pin holes
- Stretch material and check flexibility and look for cracks
 Eye, Face and Head PPE
- Ensure that equipment is ANSI approved
- Check that hard hats are in good condition, with no cracks, or
chemical/material buildup visible
- Check hardhat headband for proper function and completeness
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-





Ensure eye/face/head PPE fits comfortably and securely
Check safety classes and face shields for cracks or scratches that could impair
vision or compromise structural integrity
- Check safety glasses for side shields
Fully-encapsulating Suits
- Check operation of pressure relief valves and fitting of suit
- Check face shield for cracks glazing or fogging
- Ensure suit passes pressure test
- Visually check seams, coating, zippers and look for tears
- Check gloves and boots for pin holes
- Stretch material and check flexibility and look for cracks
Respirators
- Inspect IAW PIKA SOP-513 Respiratory Protection of the PIKA CESHP

9.3 PERIODIC INSPECTIONS
During the work task, employees should periodically inspect each other's PPE for
evidence of chemical damage/deterioration, such as discoloration, swelling, stiffening,
or softening. Closure failure, tears, punctures, or seam discontinuities should also be
inspected. If defective or deficient PPE is identified, it should be repaired or replaced
immediately.

10.0 CLEANING AND DECONTAMINATION
The SSHO/UXOSO will be responsible for ensuring that PPE is in good, clean, working
order prior to issuing the PPE the first time. Once issued, site personnel will ensure that
re-usable articles of PPE are maintained in a clean sanitary fashion. For PPE items used
inside an EZ, site personnel will follow the requirements of the site-specific
Decontamination Plan and ensure that the PPE is properly decontaminated before
removing the item from the EZ.

11.0 MAINTENANCE
Maintenance of PPE can vary based upon the complexity of the PPE and the intricacy of
the repair involved. The SSHO/UXOSO will become familiar with the manufacturer's
recommended maintenance and when possible repair defective PPE. If unable or
unauthorized to conduct the repair, the SSHO/UXOSO will return the item to the
manufacturer for repair, or procure a replacement.

12.0 STORAGE
PPE will be stored in a location that is protected from sunlight, damaging chemicals,
moisture, extreme temperatures, impact or crushing. If needed, the SSHO/UXOSO will
designate an area for the storage of PPE.
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13.0 ATTACHMENTS
No attachments are associated with this SOP.

14.0 RELATED REFERENCE
OSHA 29 CFR 1910 Subpart E; Personal Protective Equipment.
OSHA 29 CFR 1926 Subpart I; Personal Protective Equipment
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Table 514-1
Comparative Chemical Resistance
Key: E-excellent; G-good; F-fair; P-poor; NR-non recommended; *-limited service

CHEMICAL
A.

B.

C.

*Acetaldehyde
Acetate
Acetic acid
*Acetone
Acetylene gas
Acetylene tetrachloride
Acrylonitrile
Amidol
Amine hardeners
Ammonium hydroxide
*Amyl acetate
Amyl alcohol
Anhydrous ammonia
Aniline
Aniline hydrochloride
Aniline oil
Animal fats
Animal oils
Anodex
Anthracene
*Aromatic fuels
Arsine
Asbestos
Asphalt
Banana oil
*Benzaldehyde
*Benzene
Benzol
Benzyl alcohol
Benzyl benzoate
*Benzyl chloride
Blacosolve
Boron tribromide
Bromine
Bromoterm
Butane
2-Butanone
Butyl acetate
Butyl alcohol
*Butylaldehyde
Butylene
*Cadmium oxide fume
Calcium hydroxide
Carbolic acid
Carbon dioxide
Carbon disulfide
*Carbon tetrachloride

July 2012

NEOPRENE
E
G
E
G
E
F
G
G
F
E
F
E
G
G
F
F
E
E
G
F
P
E
E
G
F
F
P
P
E
G
F
G
G
G
G
E
G
G
E
G
E
E
E
E
E
F
F
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LATEX
OR RUBBER
G
F
E
E
E
NR
F
E
F
E
P
E
E
F
G
G
P
F
E
P
NR
E
E
F
P
F
NR
NR
E
F
P
P
P
P
P
F
G
F
E
G
G
E
E
E
E
F
P

MILLED
NITRILE
G
P
E
P
E
F
F
F
G
E
P
E
E
P
P
P
E
E
F
F
E
E
E
P
G
F
F
E
G
F
G
P
P
P
E
F
P
E
E
E
E
E
F
E
F
G

BUTYL
E
G
E
E
E
F
G
E
G
E
F
E
E
F
F
F
G
G
E
P
NR
E
E
F
F
G
NR
NR
E
F
G
P
P
P
P
F
G
F
E
G
G
E
E
E
E
F
P
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CHEMICAL

D.

E.

Castor oil
Celiosolve
Celiosolve acetate
Chlordane
Chlorine
Chlorine gas
*Chlorobenzene
*Chloroacetone
Chlorobromomethane
*Chloroform
Chloronaphthalene
Chlorophenylene diamine
Chloropicrin
*Chlorothene
Chromic acid
Chromotex
Citric acid
Coal tar pitch volatiles
Cottonseed oil
Cotton dust (raw)
Creosole
Cresol
Cupric nitrate
Cyanide
Cyclohexane
Cyclohexanol
*Cyclohexanone
Decaborane
Degreasing fluids
Diacetone alcohol
Diborane
*Dibetyl ether
*Dibutyl phthalate
Dichloroethane
Dichloropropene
Diesel fuel
Diethanolamine
Diethylamine
Diethyltriamine
Diisobutyl ketone
Diisocyanate
Dimethylformamide
Dioctyl phthalate
Dioxane
Emulsifying agent
Emulthogene
Epichlorohydrin
Epoxy resins dry
*Esters
Ethane gas
Ethanol
Ethers
*Ethyl acetate
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F
G
G
G
G
F
F
F
G
F
G
P
P
F
G
E
F
G
E
G
G
G
G
G
G
G
F
F
E
F
G
G
P
P
G
E
E
G
P
G
F
G
E
G
G
G
E
F
E
E
E
G
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LATEX
OR RUBBER
P
G
F
F
F
F
P
F
P
P
P
P
P
NR
P
G
E
P
G
E
G
G
G
G
F
F
E
P
P
E
P
G
P
NR
P
P
G
G
F
F
P
F
P
G
F
F
P
E
P
G
E
G
F

MILLED
NITRILE
E
G
G
G
F
F
P
P
F
E
F
F
P
F
F
G
E
F
E
E
F
F
E
G
G
E
F
F
G
E
F
F
G
F
F
E
E
E
E
P
G
G
E
G
E
G
F
E
P
E
E
G
F

BUTYL
F
G
G
F
G
G
F
E
P
P
F
F
F
NR
F
G
E
F
E
G
G
E
G
F
G
G
F
P
E
F
G
G
NR
F
P
E
G
G
G
E
G
F
G
E
E
G
E
F
E
E
G
G
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CHEMICAL

F.

G.

H.

I.

K.
L.

Ethyl alcohol
Ethyl bromide
Ethyl ether
Ethyl butyl ketone
Ethyl formate
Ethylaniline
Ethylenediamine
Ethylene dichloride
Ethylene gas
Ethylene glycol
Ethylene oxide
Ethylene trichloride
Fatty acids
Ferrocyanide
Fluoric acid
Fluorine
Fluorine gas
Formaldehyde
Formic acid
Freon 11
Freon 12
Freon 21
Freon 22
*Furfural
Gasoline - leaded
Gasoline - unleaded
Glycerine
Glycerol
Glycol
Gold fluoride
Grain alcohol
Halogens
Hexamethylenetetramine
Hexane
Hexyl acetate
Hydraulic oil
ester base
petroleum base
Hydrazine
Hydrochloric acid
Hydrofluoric acid
Hydrogen gas
Hydrogen peroxide--30%
Hydrofluosilicic acid
Hydroquinone
Inorganic salts
Iodine
Isooctane
ISHPropanol
ISHPropyl alcohol
Kerosene
Ketoners
Lacquer thinners
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E

E

G

G
F
E
F
E
E
G
F
E
F
E
G
G
E
E
G
G
G
G
G
G
G
E
E
E
G
E
G
F
F
F

F
F
G
P
G
E
F
P
P
G
G
F
F
E
E
P
P
P
P
G
P
P
E
E
E
E
E
F
G
P
P

MILLED
NITRILE
E
P
G
P
G
P
E
P
E
E
G
G
E
G
E
F
F
E
E
G
G
G
G
G
E
E
E
E
E
E
E
F
F
G
P

E
G
F
E
E
E
G
F
G
E
G
F
E
E
E
G
G

P
P
G
G
G
E
G
G
G
E
F
P
E
E
F
E
F

F
E
G
G
G
E
G
G
F
E
G
E
E
E
E
P
P
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E
E
G
G
G
F
E
E
P
F
E
E
G
G
E
E
F
F
F
F
G
F
F
E
E
E
E
E
G
G
P
F
G
P
G
G
G
E
G
G
G
E
G
P
E
E
F
E
F
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CHEMICAL

M.

N.

O.

P.

Lactic acid
Lautric acid
Lineoleic acid
Linseed oil
Maleic acid
Mercuric chloride
Mercury
Methane gas
Methanol
Methyl acetate
Methyl alcohol
Methylamine
Methyl bromide
Methyl celiosolve
*Methyl chloride
*Methyl ethyl ketone
Methyl formate
Methylene bromide
Methylene chloride
*Methyl isobutyl kelone
Methyl methacrylate
Mineral oils
*Monochlorobenzene
Monoethanolamine
Morpholine
Muriatic acid
Naphthalene
Naphthas aliphatic
Naphthas, aromatic
*Nitric acid
*Nitric acid, red and white
fuming
*Nitrobenzene
*Nitroethane
Nitrogen gas
*Nitromethane
*Nitropropane
Nitrous oxide
Octyl alcohol
Oleic acid
Oxalic acid
Oxygen liquid
Ozone
Paint thinners
Paint and varnish
removers
Palmitic acid
*Paradichlorobenzene
Parathion
Pentaborane
Pentachlorophenol
Pentane
Perchloric acid
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E
E
E
E
G
G
E
E
G
E
F
G
G
NR
G
G
G
G
F
G
E
F
E
E
E
G
E
G
G
P
F
F
E
F
F
G

LATEX
OR RUBBER
E
F
P
P
E
E
G
E
E
F
E
F
F
G
NR
G
F
G
F
F
G
F
P
G
E
G
F
F
P
F
P
P
P
E
P
P
Q
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E
E
E
E
E
G
G
E
E
P
E
G
F
G
NR
NR
F
F
F
P
F
E
P
E
G
G
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CHEMICAL

R.
S.

T.

Perchloroethylene
Perklene
Permachlor
Petroleum distiliates
(naphtha)
Petroleum spirits
Phenol
Phenylenediamine
Phenylhydrazine
Phil-sotv
Phosphoric acid
Pickling solution
Picric acid
Pine oil
Pitch
Plating solutions
Potassium alum
Potassium bromide
Potassium chrome alum
Potassium dichromate
Potassium ferrocyanide
Potassium hydroxide
Printing inks
Propane gas
Propanol (iso)
Propyl acetate
Propyl alcohol
Propyl alcohol (iso)
Propylene gas
Propyne gas
Pyrethrum
*Red fuming nitric acid
Rhodium fumes and dust
Silver nitrate
Skydrol 500
Sodium carbonate metal
Sodium hydroxide
Sodium sulfite
Sodium thiosulfide
Solvarsol
Solvessos
Stearic acid
Stoddard solvent
Styrene
Styrene 100%
Sulfuric acid
Tannic acid
Tetrahydroborane
Tetraethyl lead
Tetrahydroluran
*Toluene
Toluene diisocyanate
*Toluol
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CHEMICAL

U.
V.

W.

X.

Z.

Trichlor
*Trichloroethylene
*Trichloroethane
Tricresyl phosphate
Tridecyl alcohol
Triethanolamine
Trinitrotoluene
Trinitrotoluol
Triptane
Tung oil
Turco No. 2996
Turpentine
Unsymmetrical
Dimethylhydrazine
Varnoline gas
Vanadium fume and dust
Varsol
Vegetable oils
Wood alcohol
Wood preservatives
*Woodyouth
*Xylene
*Xyiol
*Xylidine
Zinc Chloride

July 2012

F
F
P
G
G
E
G
G
E
E
P
G

LATEX
OR RUBBER
P
F
P
F
F
G
P
P
P
P
P
F

MILLED
NITRILE
G
G
F
E
E
E
G
G
E
E
E

P
P
P
F
F
G
F
F
F
F
F
F

F
E
E
G
E
E
G
F
P
P
E
E

P
F
E
F
G
E
F
P
P
P
F
E

F
E
E
G
E
E
G
F
F
F
F
E

P
F
E
F
G
E
G
G
P
P
F
E

NEOPRENE

514-20

BUTYL

Revision 3

PIKA International, Inc.
SOP-514: Personal Protective Equipment

APPENDIX A
SPECIFICATIONS FOR INDIVIDUAL TYPES OF PPE
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Specifications for Individual Types of PPE
1.0 Introduction
The following information will be utilized during the task hazard assessment, and when
determining which products will be used to fulfill the PPE requirements outlined in this
SOP and the PPEP. This Appendix contains the OSHA requirements for eye, face, head,
hand, body and foot protection.
2.0 General Requirements
Whenever process, environmental, chemical, radiological, or mechanical hazards exist
on site, PIKA will ensure that affected personnel utilize appropriate PPE. When
individual personnel provide their own PPE, PIKA will assure its adequacy and
compliance, including proper maintenance and sanitation of said equipment.
3.0 Eye and Face Protection
When exposed to hazards from flying particles, molten metal, liquid chemicals, acids or
caustic liquids, chemical gases or vapors, or potentially harmful light radiation,
employees must wear appropriate eye protection. The following shall apply when
eye/face protection is required:
1. Side shields will, as a minimum, be used when there is a hazard from flying
objects;
2. For personnel who wear prescription lenses, the eye protection will either
incorporate the prescription in its design, or will be worn over the prescription
glasses, without disturbing the position or comfort of the prescription glasses;
3. Eye and face PPE will be clearly marked with the manufacturer's name;
4. Eye and face protection will be selected and worn which protects personnel from
the type of eye/face hazard encountered during a given operation;
5. If there is a potential for exposure to blood or other infectious fluids, personnel
will be required to wear eye and face PPE capable of preventing fluid contact
with the eye and face mucous membranes;
6. Eye and face protection devices shall be reasonably comfortable, fit snugly, be
durable, easily cleaned and disinfected, and stored in a clean sanitary location;
7. Personnel involved in operations emitting hazardous light levels will wear
appropriate filtered lenses; and
8. Protective eye and face devices will be clearly marked, indicating that they
comply with the provisions of ANSI Z87.1.
4.0 Head Protection
When exposed to operations involving a potential for injury to the head, employees will
wear appropriate head protection. Selection and use of head protection devices will
comply with the following:
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1. Head protection devices will be certified to be compliant with ANSI Z89,;
2. Head protection devices will be maintained and inspected to ensure they are in
working order and that their structural integrity has not been compromised
through exposure to chemicals, physical abuse or improper storage; and
3. Head protection devices will be selected IAW the type and degree of head
hazard anticipated for site activities.
5.0 Foot Protection
When there is a danger of foot injury due to falling or rolling objects, or objects capable
of piercing the sole, or other identifiable hazards, will be required to wear appropriate
foot protection. Selection and use of foot protection will comply with the following:
1. Foot wear used on site will comply with ANSI Z41;
2. The degree of foot protection will be consistent with the degree of hazard
anticipated for each site operation; and
3. At a minimum, footwear will be leather work boots.
6.0 Hand Protection
When there is a danger of hand injury due to skin absorption, contact with hazardous
substance, cuts, lacerations, abrasions, punctures, thermal burns, electrocution,
temperature extremes, or pinching, employees will be required to wear appropriate
hand protection. Selection and use of hand protection will comply with the following:
1. PIKA will select hand protection based upon an evaluation of the performance
characteristics of the protection device, relative to the task to be performed,
conditions present, duration of use, and the known or potential hazards
identified;
2. If site personnel have the potential to contact blood or other infectious materials
they will as a minimum wear surgical type latex; and
3. Chemical resistant gloves that come in contact with known contaminated
materials will be discarded after each use.
7.0 Body Protection
When injury to the body trunk or limbs could occur, employees will be required to wear
appropriate protective devices. Operations where use of body/limb protection devices
may be required include:
1. Working in hot environments - cooling vest;
2. Working in cold environments - insulated coveralls, long underwear;
3. Brush/tree clearing with a bladed weed eater and Tree/limb removal with a chain
saw – steel/composite toed boots or toe guards, and Kevlar leg chaps;
4. Lifting heavy objects - lumbar/back support belts, knee support devices; and
5. Rendering first aid - body apron.
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APPENDIX B
PROTECTIVE CLOTHING MATERIAL GUIDE
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Tyvek7:

Product of Dupont. Spun-bounded non-woven polyethylene fibers; has
reasonable tear, puncture, and abrasion resistance; provides excellent
protection against particulate contaminants, with very limited chemical
resistance; and is inexpensive and suitable for disposable garments.

Polyethylene:

Used as a coating on polyolefin material such as Tyvek7, increasing
resistance to acids, bases, pesticides, and salts.

Saranex7:

Made of Saran, a Dow product. Coated on Tyvek7. it is a very good
general-purpose disposable material. Better overall protection than
Polyethylene. Resistant to PCB's and chlorinated hydrocarbons.

Barricade7:

A Dupont material with better general chemical resistance than
Saranex7. Barricade is a thick, tightly seamed material that may be
suitable for re-use, depending upon contaminant type and level.
Provides excellent protection from a large variety of acids, caustics,
organic solvents, and salts.

Responder7:

One of the strongest limited-use materials, with a multi-layer
construction. Responder7 is one of the few materials with no
breakthrough times less than eight hours for the ASTM F1001 test
chemicals. It is also the only commercially available material that has
been actively tested against CWM.

Butyl rubber:

Resists degradation by many contaminants except halogenated
hydrocarbons and petroleum compounds, a common deficiency of most
protective materials. Especially resistant to permeation by toxic vapors
and gases. Expensive material used in boots, gloves, splash suits,
aprons, and fully encapsulating suits.

Natural rubber: This is also a synthetic latex. Resists degradation by alcohols and
caustics. Used in boots and gloves.
Neoprene:

Resists degradation by caustics, acids, and alcohols. Used in boots,
gloves, and respirator face pieces and breathing hoses. Commonly
available and inexpensive.

Nitrile:

Also referred to as Buna-N, milled Nitrile, Nitrile latex, NBR,
acrylonitrile. Resists degradation by petroleum compounds, alcohols,
acids, and caustics. Used in boots and gloves. Nitrile is commonly
available and inexpensive.
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PVAJ:

Polyvinyl alcohol. Resists degradation and permeation by aromatic and
chlorinated hydrocarbons and petroleum compounds. Major drawback is
its solubility in water. Used in gloves.

PVC:

Polyvinyl chloride. Resists degradation by acids and caustics.

Viton7:

Product of Dupont. Fluoroelastomer that is similar to Teflon. This
materials consists of excellent resistance to degradation and
permeation by aromatic and chlorinated hydrocarbons, and petroleum
compounds. It is very resistant to oxidizers. However, it is extremely
expensive material used in gloves and fully encapsulating suits.

SilverShield7:

Lightweight, flexible Norfoil laminate with excellent chemical resistance.
Suggested for vinyl chloride, acetone, ethyl ether, and a large variety of
other toxic solvents and caustics. Often used as an over glove for hazmat situations. Flexible material, but not stretchable, may tear at the
seams if overly stressed.

4H:

Five layer patented plastic laminate material intended to provide at
least four hours of protection from over 280 chemicals and mixtures.
Provides excellent protection against epoxy, organic solvents, acids,
bases, paints, degreasers and adhesives. Flexible material, but not
stretchable, may tear at the seams if overly stressed.

Chloropel7:

Also referred to as CPE or chlorinated polyethylene. ILC Dover product.
Used in splash suits and fully encapsulating suits. No data on
permeability. Considered to be good all-around protective material.

Nomex7:

Product of Dupont. Made from an aromatic polyamide fiber, it is
noncombustible and flame resistant up to 220C, thus providing good
thermal protection, and is very durable and acid resistant. Used in fire
fighters' turnout gear and some fully encapsulating suits as a base for
the rubber.

July 2012

514-26

Revision 3

PIKA International, Inc.
SOP-515: Safe Vehicle Operations

1.0 PURPOSE
The purpose of this Standard Operating Procedure (SOP) is to provide the minimum
safety and health requirements and procedures applicable to the conduct of operations
involving the use of on and off road motor vehicles. This SOP will be used in
conjunction with the PIKA Corporate Environmental Safety and Health Program (CESHP)
Manual, and will be implemented as part of an approved Accident Prevention Plan
(APP).

2.0 SCOPE
This SOP applies to PIKA personnel, including subcontractor personnel, and operations
involving the use of on and off road motor vehicles. This SOP is not intended to contain
all requirements needed for complete regulatory compliance. Consult the documents
listed in section 3.0 of this SOP for additional for compliance issues.

3.0 REFERENCES
The following Occupational Safety and Health Administration (OSHA) standards directly
apply to the conduct of operations associated with the SOP. In the event other hazards
are associated with the conduct of this SOP, consultation of other SOPs and regulatory
references may be needed. Additionally, this SOP has been designed to meet the U.S.
Army Corps of Engineers (USACE) requirements outlined below.
 Applicable sections of OSHA Construction Industry Standard 29 CFR Part
1926.601;
 Applicable sections of Department of Transportation 49 CFR Part 100-199 and
571; and
 USACE EM 385-1-1, Section 18.

4.0 RESPONSIBILITIES
4.1 PROJECT MANAGER
The Project Manager shall be responsible for the availability of the resources needed to
implement this SOP, and shall also verify that this SOP is incorporated into site specific
plans, procedures and training for sites where this SOP is to be implemented.
4.2 CORPORATE ENVIRONMENTAL SAFETY AND HEALTH MANAGER
The Corporate Environmental Safety and Health Manager (CSHM) is responsible for the
continued development, improvement, and implementation of the PIKA CESHP, to
include this SOP. To accomplish this end, the CSHM will be responsible for:
1. Conducting an annual review of this SOP and making modifications as necessary.
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2. Developing or reviewing site plans that specify the personal protective equipment
(PPE) and other hazard controls that apply to the implementation of this SOP.
3. Providing the Site Safety and Health Officer (SSHO) with consultation related the
implementation of this SOP.
4. Periodically auditing PIKA work sites to determine their compliance with this SOP.
4.3 SITE SUPERVISOR
The Site Supervisor (SS) will be responsible for the implementation of this SOP for
those operations that involve vehicle operating procedures and hazards. The SS will
also discuss relevant sections of this SOP in the daily safety briefings and will record
information related to the daily implementation of this SOP in appropriate site
documentation. The SS will also verify that personnel involved with vehicle operation
are fully trained and qualified as outlined in this SOP.
4.4 SITE SAFETY AND HEALTH OFFICER
The SSHO will provide assistance and consultation to the SS regarding the
implementation of the requirements in this SOP, and will provide oversight to personnel
during project operations. The SSHO will discuss the safety and health hazards and
control techniques associated with this SOP during the initial site hazard training and
the daily safety briefings. The SSHO will also be responsible for daily inspection of site
operations and conditions to assess their initial and continued compliance with this SOP
and other regulatory guidelines.

5.0 PROCEDURE
All personnel, including contractor and subcontractor personnel, involved in motor
vehicle operations shall be familiar with the potential safety hazards associated with the
conduct of this operation, and with the work practices and control techniques to be
used to reduce or eliminate these hazards.
5.1 GENERAL REQUIREMENTS
"Motor Vehicle" shall mean any vehicle propelled by a self contained power unit, or
equipment designed for use on paved roads. All-purpose utility vehicle (APUV) shall
mean any four wheeled or greater vehicle propelled by a self contained power unit
designed for use off road. Every person regularly or occasionally operating a motor
vehicle shall possess a valid permit for the equipment being operated. No motor vehicle
shall be placed in service until it has been inspected and found to be in safe operating
condition.
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All motor vehicles shall be inspected and maintained IAW this program. Motor vehicles
being used shall be checked at the beginning of each day to assure that the parts,
equipment, and accessories are in safe operating condition and free of apparent
damage that could cause failure while in use. The part, equipment and accessories of
concern include service brakes, including trailer brake connections; parking system
(hand brake); emergency stopping system (brakes); tires; horn; steering mechanism;
coupling devices; seat belts; operating controls; and safety devices. These requirements
also apply to equipment such as lights, reflectors, windshield wipers, defrosters, and
fire extinguishers where such equipment is necessary. Vehicles not meeting safe
operating conditions shall be removed from service, repaired or replaced, and reinspected before being placed back in service.
All motor vehicles operated between sunset and sunrise shall have the following lights:
1. Two headlights, one on each side.
2. At least one red taillight and one red or amber stop light on each side.
3. Directional signal lights both front and rear.
All motor vehicles, except APUV's, trailers or semitrailers having a gross weight of 5,000
pounds or less, shall be equipped with service brakes and manually operated parking
brakes. Service and parking brakes shall be adequate to control the movement of, to
stop, and to hold the vehicle under various conditions of service. Service brakes on
trailers and semitrailers shall be controlled from the driver's seat of the prime mover.
Braking systems on every motor vehicle shall be so designed as to be in approximate
synchronization on all wheels and develop the required braking effort on the rearmost
wheels first unless the vehicle is equipped with an "Anti-lock Braking System" (ABS).
The design shall also provide for application of the brakes by the driver of the prime
mover from the cab. Exceptions to this are vehicles in tow by an approved tow bar
hitch.
Every
1.
2.
3.
4.
5.
6.
7.

motor vehicle shall be equipped with the following equipment:
A working speedometer;
A fuel gauge;
An audible warning device in operating condition;
A windshield equipped with an adequate powered windshield wiper;
An operable defrosting and defogging device;
And an adequate rear view mirror or mirrors;
Cabs, cab shields, and other protection shall be provided to protect the driver
from the hazards of falling or shifting materials;
8. Non-slip surfaces shall be provided on steps;
9. Glass in windshields, windows, and doors shall be safety glass;
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10. Cracked or broken glass shall be replaced;
11. All towing devices shall be structurally adequate for the weight drawn and be
properly mounted; and
12. All motor vehicles shall be equipped with a power operated starting device.
All trailers will be equipped as follows:
1. A locking device or double safety system, shall be provided on every fifth wheel
mechanism and tow bar arrangement which will prevent the accidental
separation of towed and towing vehicles; and
2. Every trailer shall be coupled with safety chains or cables to the towing vehicle.
Such chain or cable shall prevent the separation of the vehicles in the event of
failure of the tow bar.
When operated on public highways, buses, trucks, and combinations of vehicles with a
carrying capacity of 12 tons or greater shall be equipped with emergency equipment
required by state laws but not less than those listed below.
1. One red flag not less than 12 inches square and 3 reflective markers which shall
be available for immediate use in case of emergency stops.
2. Two wheel chocks for each vehicle or each unit of a combination of vehicles.
3. At least one fire extinguisher rated at 20 BC units, with at least two such rated
fire extinguishers being required for flammable cargos; including MEC/MD.
4. Vehicle exhaust shall be controlled so that it will present no hazards to the
operator, passengers, or other personnel.
5. Records of tests and safety inspections shall be maintained at the site and shall
be available on request.
6. All rubber tired motor vehicles shall be equipped with fenders. Mud flaps may be
used in lieu of fenders whenever motor vehicle equipment is not designed for
fenders.
5.2 OPERATING RULES
No motor vehicle shall be driven at a speed greater than the posted speed limit, with
due regard for weather, traffic, intersections, width and character of the roadway, type
of motor vehicle, and any other existing condition. The operator must, at all times, and
under all conditions, have the vehicle under such control as to be able to bring it to a
complete stop within the assured clear distance ahead. To accomplish this, the operator
shall follow the safe operating rules presented below.
1. Headlights shall be switched to low beam when approaching other vehicles.
2. No motor vehicle shall be driven on a downgrade with gears in neutral or clutch
disengaged.
3. Every motor vehicle, upon approaching an unguarded railroad crossing or
drawbridge, shall be driven at such a speed as to permit stopping before
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reaching the nearest track or the edge of the draw and shall proceed only if the
course is clear.
4. No motor vehicle shall be stopped, parked, or left standing on any road or
adjacent thereto or in any area in such a manner as to endanger the vehicle,
other vehicles, equipment, or personnel using or passing that road or area.
5. No motor vehicle shall be left unattended until the motor has been shut off, the
key removed (unless site regulations prohibit), the parking brake set, and the
gear engaged in low, reverse, or park.
6. If stopped on a hill or grade, front wheels shall be turned or hooked into the
curb or the wheels securely chocked.
7. Personnel shall not be permitted to get between a towed and towing vehicle
except when hooking or unhooking.
8. No motor vehicle or combination of vehicles, hauling unusually heavy loads or
equipment shall be moved until the driver has been provided with required
permits, the correct weights of the vehicles and load, and a designated route to
be followed.
9. When backing or maneuvering, operators will take the applicable precautions
and whenever possible, use a backing guide.
10. Operators of motor vehicles transporting personnel, explosives, flammable, or
toxic substances shall stop at railroad crossings or drawbridges and shall not
proceed until the course is determined to be clear. A stop shall not be required at
a crossing within a business or residential district; protected by a watch person,
traffic officer or by a traffic signal giving a positive indication to approaching
vehicles.
11. When a bus, truck, or truck/trailer combination is disabled or parked on the
traveled portion of a highway or the shoulder adjacent thereto, red flags shall be
displayed during the daytime and reflector, flares, or electric lights at night. An
exception may be made in residential or business sections or municipalities.
12. The principles of defensive driving shall be practiced.
13. Seat belts will be installed and worn per 49 CFR 571 (DOT).
14. If the windshield wipers are in use due to rain, headlights will be activated.
5.3 TRANSPORTATION OF PERSONNEL
The number of passengers in passenger type vehicles shall not exceed the number of
seats equipped with approved seat belts. Trucks used to transport personnel shall be
equipped with a seating arrangement securely anchored, a rear gate, guardrail and
steps or ladders, for mounting and dismounting. The beds of trucks which are not
equipped with appropriate safety devices as described in this paragraph, will not be
used to transport personnel unless absolutely necessary and never on a public highway,
unless it is an emergency. Additional personnel transportation requirements are listed
below.
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1. All tools and equipment shall be guarded, stowed, and secured when transported
with personnel.
2. No person will be permitted to ride with arms or legs outside of truck body, in a
standing position on the body, or on running boards, or seated on side fenders,
cabs, cab shields, rear of truck, or on the load.
3. All motor vehicles transporting personnel during cold or inclement weather shall
be enclosed.
4. No explosives, flammable materials (except normal fuel supply), or toxic
substances shall be transported in vehicles being used to transport personnel.
5. No motor vehicle transporting personnel shall be moved until the driver has
ascertained that persons in the vehicle are seated and the guardrail and rear
gate are in place or doors closed.
6. Getting on or off any vehicle while it is in motion is prohibited.
5.4 FUELING
All motor vehicles shall be shut off during fueling operations, and no smoking or open
flames will be permitted within 50 feet of fueling operations. Care should be taken not
to spill fuel, and only that fuel recommended by the manufacturer shall be used. During
fueling where there is a potential for fuel contact with the skin, especially during cold
weather, personnel will wear protective gloves as specified in the SSHP.
5.5 LOADING
Drivers of trucks and similar vehicles shall leave the cab if the cab of the vehicle being
loaded is exposed to danger from suspended or overhead loading operations, unless
the cab is adequately protected. No motor vehicle shall be loaded so as to obscure the
driver's view ahead or to either side or to interfere with the safe operation of such
vehicle. Motor vehicles carrying loads which project more than 4 feet beyond the rear of
the vehicle shall carry a red light at or near the end of the projection at night or when
atmospheric conditions restrict visibility. During daylight periods or other non-restricted
conditions a red flag not less than 12 inches square shall be used. The load shall be
distributed, chocked, tied down, or secured.
5.6 ALL TERRAIN VEHICLES/ UTILITY VEHICLES
During the operation of ATVs/UTVs, every operator shall possess a valid state driver's
license and have completed, as a minimum, an on-site training course prior to operation
of the vehicle (IAW EM 385-1-1 Section 18). The operation of ATVs/UTVs shall be in
strict compliance with the requirements stated in EM 385-1-1 Section 18.
5.7 SAFETY AND PERSONAL PROTECTIVE EQUIPMENT REQUIREMENTS
Except for the personal protective equipment (PPE) requirements identified previously,
no special PPE requirements apply to this SOP.
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6.0 AUDIT CRITERIA
The following items related to power and hand tool operations will be audited to
determine compliance with this SOP:
 The Daily Task and Safety Briefing Log (Form-502);
 The Documentation of Hazard Communication Training Form (Form-505);
 The Safety Training Attendance Log (Form-503); and
 The Vehicle Inspection Checklist and Report Form (Form-507).

7.0 ATTACHMENTS
No attachments are associated with this SOP.
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1.0

PURPOSE

The purpose of this Standard Operating Procedure (SOP) is to provide the minimum
safety and health requirements and procedures applicable to the conduct of operations
involving the use of hand and power tools. This SOP will be used in conjunction with
the PIKA Corporate Environmental Safety and Health Program (CESHP) Manual, and will
be implemented as part of an approved Accident Prevention Plan (APP).

2.0

SCOPE

This SOP applies to PIKA personnel, including subcontractor personnel involved with the
use of hand or power tools. This SOP does not address pneumatic tools that are
addressed in PIKA SOP-307, Pneumatic Tool Safety. Additionally, this SOP is not
intended to contain all requirements needed for complete regulatory compliance.
Consult the documents listed in section 3.0 of this SOP for additional for compliance
issues.

3.0

REFERENCES

The following Occupational Safety and Health Administration (OSHA) standards directly
apply to the conduct of operations associated with the SOP. In the event other hazards
are associated with the conduct of this SOP, consultation of other SOPs and regulatory
references may be needed. Additionally, this SOP has been designed to meet the U.S.
Army Corps of Engineers (USACE) requirements outlined below.
 OSHA General Industry Standard 29 CFR 1910, Subpart P, Hand and Portable
Powered Tools and Other Hand-Held Equipment.
 OSHA Construction Industry Standard 29 CFR 1926 Subpart I, Tools – Hand and
Power.
 USACE EM 385-1-1, Section 13, Hand and Power Tools.

4.0

RESPONSIBILITIES

4.1 PROJECT MANAGER
The Project Manager (PM) is responsible for the overall implementation of this SOP for
PIKA projects to which the PM has been assigned and to which this SOP applies. In this
role, the PM will be responsible for the acquisition and management of the PIKA
personnel, equipment and training resources needed to implement this SOP.
4.2 CORPORATE ENVIRONMENTAL SAFETY AND HEALTH MANAGER
The Corporate Environmental Safety and Health Manager (CSHM) is responsible for the
continued development, improvement, and implementation of the PIKA Corporate
CESHP, to include this SOP. To accomplish this end, the CSHM will be responsible for:
1. Conducting an annual review of this SOP and making modifications as necessary.
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2. Developing or reviewing site plans that specify the personal protective equipment
(PPE) and other hazard controls that apply to the implementation of this SOP.
3. Providing the Site Safety and Health Officer (SSHO) with consultation related to
task hazards and their protective measures.
4. Periodically auditing PIKA work sites to determine their compliance with this SOP.
4.3 SITE SUPERVISOR
The Site Supervisor (SS) will implement this SOP for operations that involve personnel
exposure to the hazards associated with electrical equipment and for which electric
safety requirements are necessary for safeguarding employees. The SS will also discuss
relevant sections of this SOP in the daily safety briefings and properly document
relevant information related to implementation of this SOP.
4.4 SITE SAFETY AND HEALTH OFFICER
The SSHO will be responsible for ensuring that the safety and health hazards and
control techniques associated with this SOP are discussed during the initial site hazard
training and the daily safety briefings. The SSHO will also be responsible for daily
inspection of site operations and conditions to determine their initial and continued
compliance with this SOP and other regulatory guidelines.

5.0

PROCEDURE

Personnel, including contractor and subcontractor personnel, involved in power and
hand tool operations shall be familiar with the potential safety and health hazards
associated with the conduct of this operation, and with the work practices and control
techniques to be used to reduce or eliminate these hazards.
5.1 POWER TOOLS
Power tools have great capability for inflicting serious injury upon personnel if they are
not used and maintained properly. To control the hazards associated with power tool
operation, the safe work practices listed below shall be observed when using power
tools:
1. Operation of power tools shall be conducted by authorized personnel familiar
with the tool, its operation, and safety precautions;
2. Power tools shall be inspected prior to use, and defective equipment shall be
removed from service until repaired;
3. Power tools designed to accommodate guards shall have such guards properly in
place;
4. Loose fitting clothing or long hair shall not be permitted around moving parts;
5. Hands, feet, etc., shall be kept away from moving parts;
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6. Maintenance and/or adjustments to equipment shall not be conducted while it is
in operation or connected to a power source;
7. An adequate operating area shall be provided, allowing sufficient clearance for
operation;
8. Electrical tools shall be operated IAW the specifications outlined in the PIKA SOP523, Electrical Safety; and
9. Good housekeeping practices shall be followed.
5.2 HAND TOOLS
Use of improper or defective tools can contribute significantly to the occurrence of onsite accidents. Therefore, the work practices listed below shall be observed when using
hand tools:
1.
Hand tools shall be inspected for defects prior to each use;
2.
Defective hand tools shall be removed from service and repaired or properly
discarded;
3.
Tools shall be selected and used in the manner for which they were designed;
4.
Be sure of footing and grip before using any tool;
5.
Do not use tools that have split handles, mushroom heads, worn jaws, or other
defects;
6.
Gloves shall be worn to increase gripping ability and/or if cut, laceration or
puncture hazards exist during the use of the tool;
7.
Safety glasses or a face shield shall be used if use of tools presents an
eye/face hazard;
8.
Do not use makeshift tools or other improper tools;
9.
When working overhead, tools shall be secured to prevent them from falling;
10. Use non-sparking tools in the presence of explosive vapors, gases, or residue;
11. If hand tools become contaminated they must be properly decontaminated,
bagged, marked and held for disposition by the client on-site coordinator; and
12. Tools used in the EZ which have porous surfaces, such as wooden or rubber
coated handles, shall be discarded as contaminated upon termination of site
activities, unless testing can prove the absence of contamination.
5.3 CONTROL SWITCHES AND CRANKS
Hand-held power sanders, grinders with wheels of 2 inch diameter or less, routers,
planers, laminate trimmers, nibblers, shears, scroll saws, and jig saws with blade
shanks one-fourth of an inch wide or less may be equipped with only a positive on-off
control.
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The use of cranks on hand-powered winches or hoists is prohibited, unless they are
equipped with positive self-locking dogs. Hand wheels without projecting spokes, pins,
or knobs will be used.

6.0

SAFETY AND PPE REQUIREMENTS

The following safety measures and personal protective equipment shall be used in
preventing or reducing exposures associated with power and hand tool operations.
These requirements will be implemented unless superseded by specific requirements
stated in the SSHP.
1. Hard hat and safety boots shall be worn when working with power or hand tools;
2. Safety glasses with side shields shall be worn when operating, servicing or
working around hand or power tools;
3. Hearing protection shall be worn if hand/power tool operation has the potential
for noise exposures greater than 85 dBA TWA;
4. Leather, or other protective, gloves shall be worn when using hand/power tools;
and
5. Protective face shields shall be worn for operations which have the potential for
generating flying fragments, objects, chips, particles, etc.

7.0

AUDIT CRITERIA

The following items related to power and hand tool operations will be audited to
ascertain site compliance with this SOP:
 The Daily Task and Safety Briefing Log (Form-502);
 The Documentation of Hazard Communication Training Form (Form-505);
 The Daily Safety Training Attendance Log (Form-503); and
 The Daily Inspection and Weekly Audit Report Form (Form-506).

8.0

ATTACHMENTS

No attachments are associated with this SOP.
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1.0

PURPOSE

The purpose of this Standard Operating Procedure (SOP) is to provide the minimum
safety and health requirements and procedures applicable to manual lifting and material
handling. This SOP will be used in conjunction with the PIKA Corporate Environmental
Safety and Health Program (CESHP) Manual, and will be implemented as part of an
approved Accident Prevention Plan (APP).

2.0

SCOPE

This SOP applies to PIKA personnel, including subcontractor personnel, and operations
involving manual lifting and material handling. This SOP is not intended to contain all
requirements needed for regulatory compliance. Consult the documents listed in section
3.0 of this SOP for additional for compliance issues.

3.0

REGULATORY REFERENCES

The following Occupational Safety and Health Administration (OSHA) standards directly
apply to the conduct of operations associated with the SOP. In the event other hazards
are associated with the conduct of this SOP, consultation of other SOPs and regulatory
references may be needed. Additionally, this SOP has been designed to meet the U.S.
Army Corps of Engineers (USACE) requirements outlined below.
 Applicable sections of OSHA Construction Industry Standard 29 CFR Part 1926,
Subparts H and N.
 Applicable sections of OSHA General Industry Standard 29 CFR Part 1910,
Subpart H.
 USACE EM 385-1-1, Section 14 Material Handling Storage and Disposal.

4.0

RESPONSIBILITIES

4.1 PROJECT MANAGER
The Project Manager shall be responsible for approving the purchase of and authorizing
the resources needed to implement this SOP, and shall also incorporate this SOP into
site specific plans, procedures and training for sites where this SOP is to be
implemented.
4.2 CORPORATE ENVIRONMENTAL SAFETY AND HEALTH MANAGER
The Corporate Environmental Safety and Health Manager (CESHM) is responsible for
the continued development, improvement, and implementation of the PIKA CESHP, to
include this SOP. To accomplish this end, the CESHM will be responsible for:
1. Conducting an annual review of this SOP and making modifications as necessary.
2. Developing or reviewing site plans that specify the personal protective equipment
(PPE) and other hazard controls that apply to the implementation of this SOP.
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3. Providing the Site Safety and Health Officer (SSHO) with consultation related to
lifting, materials handling and protective measures.
4. Periodically auditing PIKA work sites to determine their compliance with this SOP.
4.3 SITE SUPERVISOR
The Site Supervisor (SS) will implement this SOP for operations that involve personnel
exposure to the hazards associated with manual lifting and material handling. The SS
will also discuss relevant sections of this SOP in the daily safety briefings and will record
in the appropriate site documentation the relevant information related to the
implementation of this SOP.
4.4 SITE SAFETY AND HEALTH OFFICER
The SSHO will be responsible for discussing the safety and health hazards and control
techniques associated with this SOP during the initial site hazard training and the daily
safety briefings. The SSHO will also be responsible for daily inspection of site operations
and conditions to determine their initial and continued compliance with this SOP and
other regulatory guidelines.

5.0

PROCEDURE

PIKA personnel, and contractor and subcontractor personnel, involved in material
handling operations, shall be familiar with the potential safety and health hazards
associated with the conduct of this operation, and with the work practices and control
techniques to be used to reduce or eliminate these hazards.
5.1 SAFE MATERIAL HANDLING AND LIFTING TECHNIQUES
The safety and health hazards and operational control techniques to be used during
conduct of material handling operations are discussed below.
5.1.1 Engineering Controls
Whenever heavy or bulky material is to be moved, the size, shape, weight, distance and
path of movement of the object must be considered, and the following hierarchy shall
be followed in selecting a means for material handling:
1. Elimination of material handling need through engineering design;
2. Movement of the material by mechanical device (i.e., a lift truck, crane etc.);
3. Movement by manual means using mechanical aid (i.e., dolly or cart); and
4. Movement by manual means.
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5.1.2 Safe Work Practices
The following fundamentals address the proper manual material lifting procedures:
1. At no time will an employee attempt to lift an item individually which weights
more than 50 pounds.
2. A firm grip on the object is essential, therefore the hands and object shall be free
of oil, grease and water, which might prevent a firm grip;
3. The hands, and especially the fingers shall be kept away from any points that
cause them to be pinched or crushed, especially when setting the object down;
4. The item shall be inspected for metal slivers, jagged edges, burrs, rough or
slippery surfaces and pinch points, and gloves shall be used, if necessary, to
protect the hands;
5. The feet shall be placed far enough apart for good balance and stability;
6. Personnel shall determine that solid footing is available prior to lifting the object;
7. When lifting, get as close to the load as possible, bend the legs at the knees, and
keep the back as straight as possible;
8. To lift the object, the legs are straightened from their bending position;
9. Never carry a load that you cannot see over or around;
10. When placing an object down, the stance and position are identical to that for
lifting, with the back kept straight and the legs bent at the knees, the object is
lowered;
11. If needed, personnel shall be provided with back support devices to aid in
preventing back injury during lifting activities;
12. Materials will not be moved over or suspended over personnel unless positive
precautions have been made to protect personnel from falling objects; and
13. Where movement of materials may be hazardous to persons, taglines or other
devices shall be used to control loads being handled by hoisting equipment.
5.1.3 Two Person Lifting
When two or more people are required to handle an object, coordination is essential to
verify that the load is lifted uniformly and that the weight is equally divided between the
individuals carrying the load. When carrying the object, each person, if possible, shall
face the direction in which the object is being carried.
5.2 MATERIAL STORAGE
The general guidelines listed below shall be followed when materials are stored on site.
For more detailed guidelines pertaining to the storage of specific items such as lumber,
bricks, pipe, reinforcing steel, etc., consult the references listed in Section 3.0 of this
SOP.
1. Materials shall be stored in orderly piles or stacks away from walkways and
roadways, and access ways around stored material shall be kept clear;
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2. Materials stored in tiers, whether in bags, containers or bundles, shall be
stacked, blocked or interlocked and limited in height to prevent sliding or
collapse and maintain stability;
3. Materials shall be stored at a height that is as low as practical and shall not be
stored at a height greater than 20 feet;
4. Flammable and combustible materials shall be stored IAW applicable regulations;
5. Personnel shall be in a safe position while materials are being loaded or unloaded
from vehicles;
6. Non-compatible materials shall not be stored together; and
7. Reusable lumber shall have all nails that could pose a hazard to personnel
withdrawn before being stored.
5.3 SAFETY AND PERSONAL PROTECTIVE EQUIPMENT REQUIREMENTS
The following safety measures and personal protective equipment shall be used for the
prevention of accidents associated with material handling operations. These
requirements will be implemented unless superseded by site-specific requirements
stated in the SSHP.
1. When handling materials, proper gloves will be worn to prevent puncture,
laceration or abrasion; and
2. Gloves will be selected according to the nature, material and condition of the
item(s) to be lifted.

6.0

AUDIT CRITERIA

The following items related to site compliance with this SOP will be maintained in site
records and subject to audit:
 The Daily Task and Safety Briefing Log (Form-502);
 The Documentation of Hazard Communication Training Form (Form-505);
 The Daily Safety Training Attendance Log (Form-503); and
 The Daily Inspection and Weekly Audit Report Form (Form-506).

7.0

ATTACHMENTS

No attachments are associated with this SOP.

April 2012

522-4

Revision 3

PIKA International, Inc.
SOP-524: Site Monitoring and Sampling

1.0

OBJECTIVE

The objective of this Standard Operating Procedure (SOP) is to define the general
requirements for the site-specific monitoring and sampling that may be required for
project sites with airborne exposure potential. This SOP will help direct personnel to
effectively conduct monitoring and sampling to effectively protect the site workers, the
environment and the general public from chemical and physical hazards.

2.0

SCOPE

This SOP applies to PIKA munitions and explosives of concern (MEC) and hazardous,
toxic or radiological waste (HTRW) projects where site activities require the use of
monitoring or sampling equipment under the provisions of OSHA 29 CFR 1910.120. This
procedure may also apply to industrial processes where monitoring/sampling of
chemical or physical hazards is conducted.

3.0

REFERENCES

The following Occupational Safety and Health Administration (OSHA) and technical
references apply to the conduct of operations associated with this SOP. In the event
that operational hazards are encountered when implementing this SOP, consultation of
other SOPs and regulatory references may be needed. This SOP is also intended to
fulfill the requirements of the applicable sections of OSHA standards 29 CFR 1910.120
and 1910.1000, as well as other Federal, state and local regulations.
1. OSHA Industrial Hygiene Technical Manual. OSHA Instruction CPL 2-2.20A.
2. NIOSH Pocket Guide to Chemical Hazards.
3. NIOSH/OSHA/USCG/EPA Occupational Safety and Health Guidance Manual for
Hazardous Waste Site Activities, U.S. Department of Health and Human Services,
National Institute for Occupational Safety and Health, Cincinnati, OH.
4. United States Army Corps of Engineers (USACE) Engineering Manual (EM) 385-11, Safety and Health Requirements Manual
5. American Conference of Governmental Industrial Hygienist (ACGIH) Threshold
Limit Values (TLVs) and Biological Exposure Indices;

4.0 DEFINITIONS
Approved Laboratory - is a laboratory which participates in an approved Quality
Assurance and Quality Control (QA/QC) Program and is accredited by the American
Industrial Hygiene Association (AIHA).
Breathing Zone (BZ) - an imaginary hemisphere, forward of the shoulders, with a
radius of six to nine inches.
Direct Reading Instruments - Instruments that provide real-time readings of the
chemical or physical hazards to which a worker may be exposed.
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Personal Sampling - The sampling conducted to determine personnel exposure to
chemical or physical hazards.
Point Source Monitoring - is conducted with the instrument intake placed near the
potential contaminant source. This type of monitoring gives an indication of the
potential for the source to cause an over exposure or IDLH situation.
Work Area Monitoring - is conducted in the immediate work area where exposures
are likely to be the highest. Monitoring is usually conducted in the breathing or hearing
zones of the workers.
Perimeter Monitoring - involves sampling along the down wind perimeter of the
Exclusion and/or Contamination Reduction Zones to determine if contaminants are
migrating from the site.
Hearing Zone (HZ) - is the area around the head where noise monitoring is
conducted. It is defined as an imaginary globe of one-foot radius surrounding the ears.

5.0

RESPONSIBILITIES

5.1 PROJECT MANAGER
The Project Manager (PM) is responsible for the overall implementation of this SOP for
PIKA projects to which the PM has been assigned and to which this SOP applies. In this
role, the PM will be responsible for the acquisition and management of the PIKA
personnel, equipment and training resources needed to implement this SOP.
5.2 CORPORATE ENVIRONMENTAL SAFETY AND HEALTH MANAGER
The Corporate Environmental Safety and Health Manager (CESHM) is responsible for
the continued development of this SOP and for determining the proper implementation
of its requirements. The CESHM is also responsible for the following:
 Development of the Site Sampling & Monitoring Plan (SSMP) to be incorporated
in the SSHP;
 Providing consultation to and assisting the Site Safety and Health Officer (SSHO)
with the selection and acquisition of monitoring and sampling equipment;
 Assisting the SSHO with the field implementation of the SSMP;
 Periodically reviewing new technologies to identify monitoring/sampling
instruments or methods which could more effectively detect and quantify
chemical or physical hazards;
 Periodically inspecting site operations to determine if monitoring activities comply
with the SSMP; and
 Annually reviewing this SOP and providing updates as needed.
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5.3 SITE SAFETY AND HEALTH OFFICER
The SSHO is responsible for the field implementation of this SOP and the SSMP. To
achieve this goal, the SSHO will also be responsible for the following:
 Acquiring, with assistance from the CESHM, the instruments and resources
required for implementing the SSMP;
 Arranging for, or providing, training for PIKA personnel who will actively
participate in conducting site monitoring;
 Conducting, or supervising PIKA personnel conducting, monitoring for chemical
and physical hazards;
 Ensuring that instruments and equipment used for site monitoring and sampling
are inspected, calibrated and maintained according to manufacturer
specifications; and
 Ensuring that monitoring data is accurately recorded on the PIKA Site Monitoring
Log.
5.4 SITE SUPERVISOR
The Site Supervisor (SS) is responsible for the proper implementation of the SSMP and
the procedures outlined in this SOP. This includes the proper allocation of on-site
project resources to ensure that personnel are adequately trained properly use site
monitoring and sampling equipment. Additionally, the SS will assist the SSHO in the
performance of site sampling and monitoring and in training site personnel in the needs
and importance of site sampling and monitoring.

6.0

SITE-SPECIFIC PLANS REQUIRED

Exposures to chemical and physical hazards during HTRW site activities can present a
significant threat to the health and safety of site workers. Therefore, in order to control
or limit potential exposures, the SSMP shall be designed to identify and, to the extent
possible, quantify the site hazards. The information listed in this section will be used by
the CESHM when designing the SSMP. An effectively designed SSMP will allow for the
following:
 Identification of immediately dangerous to life or health (IDLH) conditions;
 Assessment of worker's exposure to chemical and physical hazards;
 Identification of high risk activities;
 Determination of the need and/or effectiveness of control methods and zones;
 Selection of appropriate personal protective equipment (PPE);
 Delineation of areas where PPE is required; and
 Determination of the need for site-specific medical surveillance monitoring.
6.1 EVALUATION OF SITE CHARACTERIZATION DATA
During the development of the SSHP, the CESHM will collect and review available site
information to identify the chemical and physical hazards that may be encountered
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during site activities. This review should include, whenever possible, the following
elements:
 A review of documents which identify materials placed or buried on site;
 Interviews of personnel who may have been involved in past disposal operations
at the site;
 A review of data from previous environmental sampling conducted on or near the
site;
 A reconnaissance of the site, conducted from outside the perimeter; and
 An examination of past photographs of the site, including aerial photos.
6.2 EVALUATION OF PLANNED SITE ACTIVITIES
Once site characterization data has been obtained, the CESHM will review the planned
site activities to determine if they will increase the potential for worker exposure. The
CESH will also determine if the activities themselves will create a potential for exposures
to safety and health hazards.
6.3 SELECTION OF MONITORING EQUIPMENT AND PROCEDURES
The CESHM will select site monitoring equipment and procedures that will most
effectively detect, and when possible, quantify the site hazards. The principle method
for qualifying the potential for personnel exposures is the use of real-time, direct
reading instruments (DRI). The equipment used for quantifying worker exposures
includes personal air sampling pumps and contaminant specific collection media. These,
as well as other specific monitoring devices, will be discussed in detail in section 7.0 of
this SOP. Whenever possible and feasible, the CESHM will select DRIs capable of giving
quantitative, real-time readings. This will allow for the rapid assessment of the worker's
potential exposure. If contaminant or hazard specific, real-time DRIs are not available,
then qualitative instruments may be used, provided that adequate allowances are made
for ensuring employee protection.
6.4 DETERMINATION OF ACTION LEVELS
When designing the SSMP, the CESHM will define the monitoring Action Level (AL) for
each contaminant or physical hazard. These levels will identify the values or
concentrations where PPE will be up or down graded and determine when other forms
of control are required. The ALS outlined in the SSMP will be based on the information
collected during the site characterization phase, and will include when applicable, the
following:
 The acute toxicity of the contaminant;
 The potential health effects caused by exposure;
 The amount of contamination present in soil/water;
 The volume of contaminants placed/buried on site;
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The potential for contaminant release during site activities;
The impact site activities will have on the potential for exposure or release; and
The ability to effectively quantify the airborne concentrations using DRIs.

In the event that an AL for a particular airborne contaminant is achieved when
monitoring with a DRI, personal BZ samples may need to be collected to more
accurately evaluate worker exposures. This requirement will be defined in the SSMP,
and will be conducted IAW Section 8.0 of this SOP.
6.5 SELECTION OF MONITORING LOCATIONS AND FREQUENCIES
The CESHM will define the locations where monitoring will be conducted for each
contaminant or physical hazard. The basic locations are point source, work area,
perimeter and breathing zone (BZ). The monitoring plan will usually contain provisions
for monitoring each location to allow for complete coverage of the site, and to maintain
a safe working environment. The procedures for conducting monitoring in each location
will be discussed in Section 8.0 of this SOP. The frequency for monitoring each
contaminant or physical hazard will be selected by the CESHM and will be based on the
type of site activities, the nature of the hazard and the potential for exposure.

7.0

EQUIPMENT REQUIREMENTS

As specified above, monitoring with real-time, DRIs is the principle method used for
screening, monitoring and assessing chemical and physical hazards found on site. Also
used on site are integrated sampling devices and special air sample collection
techniques such as evacuated flasks and cylinders and teldar collection bags. The
following gives a brief description of the equipment and procedures for conducting site
monitoring with DRIs.
7.1 DIRECT READING INSTRUMENTS
DRIs used on site are defined as portable instruments capable of providing real-time
detection and monitoring of chemical or physical hazards. These instruments allow the
SSHO to rapidly assess exposure levels and determine the necessary precautions
needed for worker protection. The information from DRIs is also used in the continued
development of the SSMP by indicating the chemical and/or physical hazards which may
require additional monitoring/sampling. Use of DRIs will be conducted IAW Section 8.1
of this SOP.
DRIs have inherent constraints in their ability to detect hazards. While some
instruments may be used for full shift integrated sampling, many are non-specific and
will detect a large range of chemical or physical hazards. The types of contaminants
and physical hazards detectable with DRIs are limited by available technology.
Examples of hazards which can be detected with DRIs include:
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Certain toxic organic and inorganic vapors and gases;
Oxygen deficient/enriched atmospheres;
Flammable or explosive atmospheres;
Respirable dust and fibers;
Ionizing radiation;
Heat stress; and
Noise level and dose.

Specific information related to the instruments used to detect the above mentioned
hazards is presented in Appendices A and B of this SOP. Non-specific DRIs, such as the
Flame or Photo Ionization Detectors (FID or PID) and combustible gas monitors will
respond positively in the presence of a large number of chemicals. Therefore, these
types of instruments are to be used as screening devices only, and are not intended to
measure a worker's 8-hour Time-weighted Average (TWA) exposure. Positive readings
above the AL for a screening instrument, as defined in the SSHP, will require further
investigation to determine the specific chemical(s) that caused the positive response.
7.2 INTEGRATED AIR SAMPLING DEVICES
If the potential for an over exposure exists, integrated personal sampling will be used.
This type of sampling will allow for a direct comparison of the worker's exposure to the
OSHA PELs, the ACGIH TLVs or other published exposure limits.
Integrated personal air sampling involves the use of either active sampling devices or
contaminant specific passive diffusion devices. Active sampling devices use an air
sampling pump, a contaminant specific collection media and tubing to connect the
pump to the collection media. Passive diffusion sampling devices contain a contaminant
specific collection media that passively adsorbs the contaminant. In the event that
passive air sampling devices are used, the CESHM will specify the procedure for their
use in the SSMP. Active air sampling will be conducted IAW the procedures specified in
Section 8.2 of this SOP.
Whenever active sampling collection media require laboratory analysis to determine the
quantitative results, the CESHM will select a laboratory that has been approved by the
American Industrial Hygiene Association (AIHA) to conduct the analysis. The laboratory
selected will be specified in the SSHP.
7.3 SPECIAL AIR SAMPLING DEVICES
Special contaminant or operation specific sampling devices, which do not come under
the categories listed above, may be needed on site to sample and assess chemical
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hazards. If these devices are required, the CESH will select these devices and outline
the procedures for their use in the SSMP.

8.0

PROCEDURES

Priorities for monitoring and sampling chemical and physical hazards on site will be
based on the information gathered during the initial site characterization. This
information will serve as the basis for selection of appropriate monitoring/sampling
equipment and procedures. During site monitoring and sampling activities, the
procedures found in this section, and the site specific information outlined in the
SSHP/SSMP, will be utilized.
8.1 MONITORING DURING INITIAL SITE ENTRY
Personal protective equipment used during initial site entry will be selected by the CESH
and will comply with the provisions of the Personal Protective Equipment Program
outlined in the PIKA CESHP. If indicated by site characterization data, or if
characterization data is insufficient to make a determination, initial site entry monitoring
will be conducted IAW with requirements listed below and any special requirements
listed in the SSHP.





Real-time, DRIs will be used to detect potential IDLH (toxic),
explosive/flammable and/or oxygen deficient/enriched atmospheres.
If the potential for exposure to ionizing radiation exists, monitoring for radiation
will be conducted to determine the potential for contact with radioactively
contaminated surfaces and to worker's radiation dose.
The monitoring conducted during initial entry will include, as required,
monitoring in the following locations:
1. Along the perimeter of the site;
2. In and/or around potential release sources identified during off site
reconnaissance;
3. Around/over standing pools of liquid;
4. Inside naturally occurring or man-made depressions or structures;
5. Around storage and disposal containers; and
6. At locations where dead vegetation or other biological indicators signify the
potential for contamination.

Monitoring at the locations listed above will be conducted at the breathing zone height
and/or at the point source.
8.2 MONITORING FOR CHEMICAL HAZARDS USING DRIS
When monitoring with DRIs is required, the SSHO, or a trained appointee (TA), will be
responsible for conducting the site monitoring IAW the procedures listed in this section
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and the provisions outlined in the SSHP/SSMP. Prior to use, each DRI will be inspected
by the SSHO/TA to determine if the instrument has been properly maintained/inspected
IAW the manufacturer's specifications. Whenever calibration/response standards are
available, each DRI will be field calibrated or response checked by the SSHO/TA, using
the manufacturer's procedures. Instruments which do not function properly will not be
used on site until serviced by the SSHO or the manufacturer. Information related to
instrument maintenance and calibration will be maintained by the SSHO in the QA/QC
Log. During the use of DRIs, the items listed below will be followed:
 DRIs used on site will be certified by the manufacturer as being safe for the
atmosphere in which they will be used.
 When using DRIs to monitor potential contamination in the BZ, the instrument's
inlet port will be placed as close to the worker's BZ as possible without
interfering with worker's function or safety.
 If work area and/or perimeter monitoring are required, the monitoring locations
and heights will be determined by the CESH and will be specified in the SSMP.
This determination will be made based upon the physical properties of the
contaminant and the site.
 When DRIs are used in highly contaminated sites or in areas where the potential
for contact with corrosive chemicals exists, the DRI will be encapsulated in
plastic to limit the potential for contamination. If this method of contamination
control is used, the inlet port of the DRI will not be covered, thereby allowing the
inlet to monitor the ambient air.
8.3 USE OF ACTIVE INTEGRATED SAMPLING DEVICES
When active integrated air sampling is required, the SSHO, or a TA, will be responsible
for conducting the sampling IAW the procedures listed in this section and the provisions
outlined in the SSHP/SSMP.
8.3.1 Calibration of Sample Pump Flow Rate
The CESH will utilize contaminant specific information from the NIOSH Analytical
Guidelines and/or the OSHA Chemical Manual to determine the flow rate to be used
during the sampling period. The SSHO or TA will be responsible for ensuring that the
sample pump flow rate is set to within 5%, (plus or minus) of the flow rate specified by
the CESH. To calibrate the sample pump, the SSHO or TA will follow the steps outlined
in Appendix A of this SOP. These steps will also be used to conduct the post-sampling
calibration check, which is required to show that the sampling pump functioned
properly during the sample period.
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8.3.2 Conducting Active Integrated Sampling
In order to obtain the most representative sample of the worker's exposure potential,
full shift sampling will be conducted whenever possible and feasible. If full shift
sampling cannot be conducted, the SSHO/TA will conduct the sampling during the
period of highest exposure potential. Under sampling situations, the SSHO/TA will
sample worker(s) assigned to tasks that involve the greatest risk of exposure. This
"worst case" sampling strategy minimizes the risk of missing workers who are exposed
to levels greater than those measured. During active integrated sampling, the
requirements listed below will be followed:
 Air sampling pumps will pre and post-calibrated IAW with Appendix A of this
SOP.
 The intake for the sample collection device will be placed in the workers
breathing zone, defined as an imaginary hemisphere forward of the shoulders,
near the worker's face, with a radius of 6 - 9 inches.
 The SSHO/TA will be responsible for completing the information required in the
PIKA Integrated Air Sampling Log and Report Form (Form-533).
 Once the samples have been collected, the SSHO/TA will handle, package and
arrange transportation of the samples IAW the procedures and requirements
outlined by the CESHM in the SSHP/SSMP.
 Sampling and sample handling will be conducted IAW applicable
NIOSH/OSHA/EPA sampling and analytical techniques.
 After the samples that have been collected, sampling equipment used inside a
potentially contaminated area will be cleaned prior to leaving the area.
8.4 CONDUCTING SITE AREA/PERIMETER MONITORING
When the potential exists for contaminants to be released during site operations,
area/perimeter monitoring and/or sampling will be utilized. The type of area/perimeter
monitoring or sampling to be conducted will be specified by the CESHM in the SSMP,
with the locations, duration and frequency of each being specified. These specifications
may be changed by the SSHO upon approval of the CESHM if weather, or site
operations and conditions dictate that a change be made. Whenever possible, DRI
area/perimeter monitors will be used when contaminants may be released in quantities
great enough to pose an immediate threat to the surrounding population/environment.
If DRI monitors are not available, or if the contaminants on site do not pose an
immediate threat to the surrounding populace, integrated air sampling may be
conducted to verify the effectiveness of the site control boundaries. The type of
area/perimeter monitoring to be conducted will be specified by the CESHM in the SSMP,
with the location, duration and frequency being dependent upon site operations and
conditions.
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Real-time, direct reading area/perimeter monitors will be checked periodically to
ascertain if they are continuing to work and to determine the peak and average
readings. This will occur at a minimum of once every 30 minutes, with the exact
frequency determined by the CESHM, and outlined in the SSHP. Area/perimeter
samplers/monitors will always be placed downwind from the potential contamination
source;

9.0

AUDIT CRITERIA

The following items related to site compliance with this SOP will be maintained in site
records and subject to audit:
 The Daily Task and Safety Briefing Log (Form-502);
 The Documentation of Hazard Communication Training Form (Form-505);
 The Daily Safety Training Attendance Log (Form-503); and
 The Daily Inspection and Weekly Audit Report Form (Form-506).

10.0 ATTACHMENTS
Appendix 1: Calibration Procedure for Air Sampling Pumps
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APPENDIX 1

CALIBRATION PROCEDURE FOR AIR
SAMPLING PUMPS
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CALIBRATION PROCEDURE FOR AIR SAMPLING PUMPS
1.0

INTRODUCTION

This procedure is to be used when air sampling pumps must be calibrated to a specific air flow
rate. The air flow rate will be specified by the CESHM in the SSHP, and will be derived from the
NIOSH or OSHA air sampling methodologies. This procedure applies to low, medium and high
volume sampling pumps, used for area, perimeter or personal sampling.

2.0

MATERIALS NEEDED

The following materials and supplies will be needed for the calibration of air sampling pumps:
1. Air sampling pump, and the manufacturer-supplied flow adjustment tool;
2. Collection media (filter cassette, charcoal tube, etc.) required by sampling procedure;
3. 2 pieces of Tygon tubing cut to appropriate length;
4. Primary calibration device, with required supplies, as specified by the manufacturer;
and
5. PIKA Personal Air Sampling Data Form.

3.0
3.1

PROCEDURE
Set-up and Calibration

When preparing to calibrate an air sampling pump, the pump, collection media, and calibrator
will be arranged as follows, unless otherwise specified by the CESHM.
1. Start the pump and allow it to run for approximately five minutes.
2. Set-up pump, sampling device, tubing and calibrator as outlined in Diagram 1,
(below), or IAW the calibrator manufacturer's specifications if different from the
diagram below.
3. For calibration, use a sampling device similar to the one to be used for the actual
sampling. Do not use this sampling device for the actual sampling, but save it to
perform the post calibration, which is performed at the end of the sampling period.
4. Using the calibrator and the flow adjustment on the pump, set the pump flow rate to
within +/- 5% of the rate specified in the sampling procedure.
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Diagram 1

5. Once the pump flow rate is set, take three readings from the calibrator and average
the three to obtain the average pre-sampling flow rate. Record this rate on the
Personnel Air Sampling Form, along with the pump serial number.
6. The pump may now be turned off and disconnected for the calibrator. Use the same
sampling device to calibrate pumps to be used that day for the specified sampling
procedure.

3.2

Post-sampling Flow Rate

Once sampling has been concluded for the day, obtain the post-sampling flow rate for each
pump. To do this, follow the steps outlined below.
1. Connect the pump to the calibrator as specified in section 3.1 of this procedure.
2. Measure the flow rate three times, calculate the average, and record this information
on the sampling form.

April 2012

524-13

Revision 3

PIKA International, Inc.
SOP-525: Site Safety and Health Officer (SSHO)

1.0

PURPOSE

PIKA recognizes that ensuring project safety requires a coordinated team effort in which
each member of the team plays an integral part. While site personnel are tasked with
ensuring their safety and the safety of their co-workers, the environment and the
public, it is the Site Safety and Health Officer (SSHO) who facilitates the coordinated
on-site safety efforts towards maintaining a safe, healthful and compliant work
environment. On Project sites with known or potential munitions and explosives of
concern (MEC) hazards, an Unexploded Ordnance Safety Officer (UXOSO) will assume
the responsibilities of the SSHO (provided minimum client-specific and contractual
requirements are met) there-by having the responsibility for occupational and
construction safety and health matters throughout the operation. In addition to the
coordination of on-site safety, the UXOSO will also be responsible for MEC safety. This
Standard Operating Procedure (SOP) outlines the procedures and requirements related
to the position of the SSHO or UXOSO. This SOP will be used in conjunction with the
PIKA Corporate Environmental Safety and Health Program (CESHP) Manual and will be
implemented as part of an approved Accident Prevention Plan (APP) associated with
each project site. Going forward, the term SSHO refers to those responsibilities held by
the SSHO and UXOSO unless specified otherwise. There are instances where UXOSO
specific responsibilities will be called our directly.

2.0

SCOPE

2.1 GENERAL APPLICATION
This SOP is applicable to projects where PIKA personnel are assigned the role of the
SSHO. This shall include both hazardous and non-hazardous waste sites where a SSHO
provides safety oversight. This procedure will be strictly adhered to unless otherwise
amended within site-specific project plans. The purpose of this SOP is to supplement
the PIKA CESHP and act as a working tool when implementing a site-specific SSHP or
APP.
2.2

REFERENCES

The following Alcohol Tobacco and Firearms (ATF), American Conference of
Governmental Industrial Hygienist (ACGIH), Department of Defense (DoD), Department
of Energy (DOE), National Institute of Safety & Health (NIOSH), National Fire Protection
Agency (NFPA), Occupational Safety and Health Administration (OSHA), and U.S. Army
Corps of Engineers (USACE), standards apply to this SOP:
1.
ATF P 5400.7, ATF-Explosives Law and Regulations (most current version);
2.
ACGIH Threshold Limit Values (TLVs) and Biological Exposure Indices;
3.
Department of Defense (DoD) 6055.9-M, DoD Ammunition and Explosive
Safety Standards
4.
DoD 4145.26-M, DoD Contractor’s Safety Manual for Ammunition and
Explosives
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5.
6.
7.
8.
9.
10.
11.
12.

13.
14.
15.
16.

17.
18.
19.
20.

21.

3.0

Department of Defense Explosive Safety Board (DDESB) Technical Paper (TP)
16, Methodologies for Calculating Primary Fragment Characteristics
DDESB TP 18, Qualifications for Unexploded Ordnance (UXO) Technicians and
Personnel
DA-Pam 385-64, Ammunition and Explosives Safety Standards
Department of Energy (DOE) requirements in 10 CFR 707, Workplace
Substance Abuse Programs at DOE Sites;
DOE Requirements of 10 CFR 835, Occupational Radiation Protection;
DOE Requirements of 10 CFR 851, Worker Safety and Health Program;
DOE G 450.1-1, Implementation Guide for Use With DOE O 450.1,
Environmental Protection Program; and
DOE G 450.1-2, Implementation Guide for Integrating Environmental
Management Systems into Integrated Safety Management Systems.
NIOSH/OSHA/U. S. Coast Guard (USCG)/Environmental Protection Agency
(EPA), Occupational Safety and Health Guidance Manual for Hazardous Waste
Site Activities;
NIOSH Pocket Guide to Chemical Hazards, No. 2005-151;
NFPA 780, Standards for the Installation of Lightning Protection Systems;
OSHA General Industry Standards, 29 CFR 1910;
OSHA Construction Standards, 29 CFR 1926; United States Army Corps of
Engineers (USACE) Engineering Manual (EM) 385-1-1, Safety and Health
Requirements Manual;
EM 385-1-97, Explosive Safety and Health Requirements Manual;
USACE EM 1110-1-4009, Military Munitions Response Actions;
USACE Engineering Pamphlet (EP) 1110-1-18, Ordnance and Explosives
Response;
USACE Engineering Regulation (ER) 385-1-92, Safety And Occupational Health
Requirements For Hazardous, Toxic And Radioactive Waste (HTRW) Activities;
and
USACE ER 385-1-95, Safety and Health Requirements for Munitions and
Explosive of Concern (MEC) Operations.

RESPONSIBILITIES

3.1 CORPORATE ENVIRONMENTAL SAFETY AND HEALTH MANAGER
The PIKA Corporate Environmental Safety and Health Manager (CESHM) is responsible
for the continued development and implementation of this SOP and the PIKA CESHP. To
effectively implement this SOP, the CESHM will take an active role in providing
consultation, guidance, and training to those personnel assigned to the role of SSHO.
To this end, the CESHM will:
1. Approve personnel proposed for this role at a PIKA project site.
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2. Determine if the personnel assigned to this role meet the requirements specified
by PIKA and the client.
3. Determine that the employee has received specific training and possesses the
knowledge and experience necessary to implement the SSHP or APP and to
verify compliance with applicable safety and health regulations.
4. Provide periodic review and update of this SOP and the CESHP to assess their
continued integrity and compliance with applicable Federal, state and local
regulations.
5. Consult with each SSHO to determine if site-specific safety and health issues are
addressed and resolved.
6. Provide technical assistance and expertise to the SSHO regarding the
implementation of the site safety and health related regulations.
7. When needed, assist the SSHO with providing mobilization and safety training.
8. Conduct periodic inspections of project sites to assist the SSHO with the effective
implementation of compliance measures and to determine the project
compliance with this program, the SSHP and any other project related plans.
3.2 PROJECT MANAGER
The Project Manager shall be responsible for ensuring the availability of the project
resources needed to implement this SOP. The PM will also verify that this SOP is
incorporated into site specific plans, procedures and training.
3.3 SITE SUPERVISOR
The Site Supervisor (SS) will implement this SOP at those sites where an SSHO will be
used for on-site management of safety and health issues. For sites with known or
potential MEC hazards, a qualified Senior UXO Supervisor (SUXOS) will be assigned as
the SS. The SS will work closely with the SSHO to implement feasible controls to
reduce the risk of personnel exposure to project hazards, and when possible, to
eliminate the potential for an accident. While the SSHO is considered the primary point
of contact for safety and health issues, each SS must maintain a positive safety culture
that shows personnel that personal and operational safety is paramount to the
execution of the task at hand.
3.4 SITE SAFETY AND HEALTH OFFICER OR UNEXPLODED ORDNANCE
SAFETY OFFICER
The SSHO has the overall responsibility for facilitating efficiency and productivity
through a safe approach to task execution. In this role, the SSHO will evaluate the
requirements of the APP/SSHP implemented by site personnel for the duration of site
activities. The SSHO will also:
 Verify personnel training records;
 Evaluate personnel performing tasks; and
July 2012

525-3

Revision 3

PIKA International, Inc.
SOP-525: Site Safety and Health Officer (SSHO)



Determine that all personnel are properly trained, qualified, equipped, and
physically protected from the site and operational hazards to the greatest extent
feasible.

During on-site project performance, the SSHO will report administratively to the SS with
a functional responsibility to the CESHM. As such, the SS will be responsible for the dayto-day administrative supervision of the SSHO assigned at the site. However, the direct
reporting and accountability of the SSHO will lie with the CESHM. The SSHO is to work
hand-in-hand with the SS to facilitate a safe, efficient and productive approach to task
execution. To effectively implement PIKA’s safety and health program, the SSHO will:
1.
Implement and enforce the requirements outlined in this SOP;
2.
Facilitate a thorough site indoctrination for all site personnel and visitors;
3.
Facilitate the effective review of AHAs;
4.
Set-up a site safety and health bulletin board;
5.
Facilitate the effective development of a Job Safety Analysis (JSA);
6.
Initiate and authorize a “Stop Work” order for any imminent S&H concerns;
7.
Conduct the safety (including MEC safety for the UXOSO) portion of the daily
tailgate briefings;
8.
Conduct and document site training (including MEC training for the UXOSO)
related to site-specific hazards;
9.
Ensure competent/qualified personnel are designated, in writing, with
supporting documentation of the related training, qualifications and experience
within the site personnel file.
10. Specify proper levels of PPE per the APP/SSHP;
11. Implement and enforce the PIKA Alcohol/Drug Abuse Policy;
12. In conjunction with the SS, investigate and report in a timely manner, all
injuries, illnesses, accidents, incidents, or near misses;
13. Conduct visitor orientation, daily safety inspections, and weekly safety audits;
14. Inform the CESHM immediately, when a change in the scope of work or site
conditions occurs that affects the tasks addressed in the SSHP or APP;
15. Provide the CESHM with task hazard data for any new tasks or any tasks that
significantly change during the conduct of site operations;
16. Ensure no operations are conducted until safety and health provisions required
by this SOP and the APP/SSHP are implemented;
17. Assess each task and assess the effective implementation of the safety and
health provisions required by this SOP; and
18. Implement the pertinent and requisite requirements of the PIKA CESHP.

July 2012

525-4

Revision 3

PIKA International, Inc.
SOP-525: Site Safety and Health Officer (SSHO)

4.0

SSHO MOBILIZATION AND SITE SET-UP PROCEDURES

The SSHO will familiarize themself with the PIKA CESHP, the site-specific Work Plan
(WP) including the APP/SSHP and the PIKA SOPs. These documents will be used by the
SSHO as the basis for identifying the mobilization and training needs of the site.
Whenever possible, these documents will be given to the SSHO prior to mobilization to
the site. Additionally, when feasible, the SSHO should be a member of the premobilization team, allowing the site mobilization and set-up procedures to take place
prior to the arrival of the field team. The mobilization and set-up procedures performed
by the SSHO will include:
1. Coordinating with applicable local emergency service/ agencies (i.e. Police,
Sheriff, Hospital, Life Flight, Ambulance Service and Fire Department).
2. Determining if FAA or Marine Band notices need to be made, particularly prior to
demolition.
3. Surveying the site for hazards and validating the accuracy of the Activity Hazard
Analysis forms presented in APP/SSHP.
4. Validating, and if needed modifying, the medical evacuation routes presented in
the APP/SSHP and planning the personnel assembly points for emergency
evacuations.
5. Inventorying the first aid, equipment, personal protective equipment (PPE), fire
extinguishers, etc.
6. Validating the number, type, and location of toilet facilities.
7. Obtaining any local certificates required.
8. Setting up the Health and Safety Bulletin Board IAW EM 385-1-1 01.A.06
If the SSHO is not a member of the pre-mobilization team, or if no pre-mobilization is
allowed, the items listed above will be implemented during the first day’s operations. If
PIKA is acting as a subcontractor, many of the above outlined tasks will already have
been completed by the prime contractor prior to the arrival of the PIKA SSHO. However,
this does not relieve the SSHO of the responsibility of ensuring that the steps listed
above have been accomplished. It is imperative that the SSHO establish a good rapport
with applicable local authorities and emergency services to enable and enhance safe,
uninterrupted site operations.

5.0

TRAINING REQUIREMENTS AND PROCEDURES

5.1 GENERAL TRAINING REQUIREMENTS
Site training required by the APP/SSHP shall be conducted, or arranged for, by the
SSHO or UXOSO. For the mandatory training topics, the SSHO will work with the Site
Supervisor to present the data specified in the following paragraphs is presented to
affected workers. Unless otherwise specified in this section or the APP/SSHP, training
will be documented using the Safety Training Attendance Form-503. At no time will
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PIKA personnel be permitted to conduct any site operations involving the potential for
exposure to safety or health hazards until they have received appropriate training and
reviewed the corresponding AHA.
5.2 SITE-SPECIFIC AND HAZARD INFORMATION TRAINING
Prior to the initiation of site activities involving the potential for exposure to safety or
health hazards (including MEC hazards), the SSHO, supported by the SS, will provide
Site-specific and Hazard Information Training. The outline in Table 525-1 will be used
as general guidance for this training and will cover the topics detailed below in
paragraphs 5.2.1 and 5.2.2.
5.2.1 Site-specific Information Training
Site-specific Information Training shall be used to provide site personnel with important
information related to site operations. This training shall apply to the three-day on-site
training requirements listed in section 5.7 of this SOP, and shall cover site-specific
training topics listed below:
1. Site history and background
2. Facility-specific requirements
3. Site organization and chain of command
4. Proper use, maintenance and cleaning of required PPE
5. Emergency response procedures, assignments, and contacts
5.2.2 Hazard-Specific Information Training
Hazard information training shall be presented utilizing the PIKA Hazard Information
Program that meets the requirements specified in 29 CFR 1910.120 (i). This training
shall inform personnel of the degree, nature, and level of exposure likely to occur as a
result of participation in site activities. This training, at a minimum, will cover the
following topics:
1. A complete description of physical and toxicological properties of any hazardous
materials or chemicals expected.
2. A complete description of the physical hazards associated with site operations,
including tasks outlined in the APP/SSHP.
3. A description of the biological hazards, to include identification and protective
methods, and what to do if exposure occurs.
4. A description of any MEC hazards and procedures to be used to safeguard
personnel.
5. The Work Practices or other hazard control techniques that will be used to
minimize exposure.
6. Review and signing of all AHAs; a review of the corresponding AHA will also take
place during the “Preparatory Meeting” of each definable feature of work.
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5.3 EQUIPMENT TRAINING
Equipment operation training will be conducted for site personnel responsible for the
operation of monitoring instruments, earth moving machinery (EMM), power tools, and
hand tools. This training will be documented using the Safety Training Attendance Log
Form-503 and will include the following:
1. Calibration procedures (if applicable);
2. Safety precautions;
3. Proper startup, operation and shutdown technique; and
4. Care, inspection and maintenance.
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TABLE 525-1: SITE-SPECIFIC TRAINING TOPICS
TOPIC

SUB-TOPICS TO BE COVERED

Welcome and Introduction
Work Plan

A.
B.
C.
D.

History of Facility

Brief Overview of Facility History

SSHP or APP

A.
B.

C.
D.
E.
F.
G.
H.
I.
J.

K.

Safety And Health Chain-Of-Command
Implications Of The Proposed Work/Project Schedule
Methods For On- And Off-Site Communications
Logs & Records
Site Description
Site-Specific Hazard Information
1.
Chemical Contaminants
2.
Physical Hazards
3.
Biological Hazards
Activity Hazard Analysis
Engineering Controls
PPE Requirements and Decontamination
General Safety Precautions
Prohibited Activities
Site Access Control
The Buddy System Procedures
Safe Equipment Use
1.
Mechanical/Hand Tools
2.
Heavy Equipment
3.
Vehicles
Contingency and Emergency Response Plan
1.
Potential Accidents Associated with Site Operations
2.
Emergency Evacuation Routes and Assembly Points
3.
Emergency Communications and Reporting Requirements
4. Potential/Actual Fire/Explosion Hazards and Response
Procedures
5.
Personnel Injury Treatment/Decontamination Procedures
6.
Adverse Weather Conditions
7. Chemical Spills (when applicable)

MEC Awareness, Avoidance, When applicable the UXOSO will provide MEC training to both UXO and
Methods, and Procedures
non-UXO personnel. Topics covered will be as followed:
A.
Safety Precautions for Suspected Fuzes and MEC Items On Site
B.
Vegetation grubbing (if applicable)
C.
MEC Detection Identifications and Markings
1. General
2. Sweep Lanes
3. Surface/Subsurface Anomaly Detection Techniques
E.
Surface Investigation and Clearance of UXO/MEC
D.
UXO/MEC Marking Procedures
F.
Subsurface Investigation and Clearance of UXO/MEC
G.
UXO/MEC Disposal and Collection Site
H.
Safety and Health Issues of UXO/MEC Disposal
1. UXO/MEC Disposal and Collection Site
2. UXO Disposal Procedures (Range Operations)
3.
Inert MEC Disposal Procedures
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5.4 PERSONAL PROTECTIVE EQUIPMENT TRAINING
As specified by 29 CFR 1910.132 and PIKA SOP-514, Personal Protective Equipment,
site personnel required to use PPE shall be given training in the use, care, and
limitations of the PPE they are to use. Prior to using the designated PPE, personnel shall
demonstrate an understanding of the training and their ability to properly use the
assigned PPE. PPE training shall be documented using the Personal Protective
Equipment Training Log, Form-530, and will address the following topics:
1. PPE selection decisions;
2. When PPE is needed;
3. What PPE is needed;
4. How to properly don, doff, adjust, and wear PPE;
5. The limitations of specific pieces/types of PPE; and
6. The proper care, maintenance, useful life, and disposal of PPE.
5.5 HAZARD COMMUNICATION TRAINING
In order to comply with the requirements of the OSHA Hazard Communication
(HAZCOM) Standard, 29 CFR 1910.1200, training shall be provided to personnel who
will use products that contain hazardous substances. This training shall be provided
upon initial assignment to the site and prior to use of the product containing the
hazardous substance. The SSHO will consult PIKA SOP-509, Hazard Communication, to
obtain additional details regarding HAZCOM compliance and training. Supplemental
HAZCOM training shall be scheduled and presented whenever a new hazardous
substance is introduced into the work area.
5.5.1 General Information Provided
To enhance personnel knowledge of the general requirements of the OSHA HAZCOM
standard, the following shall be discussed on site and the site personnel shall be
familiarized with the relevant information presented in the following:
1. The basic OSHA HAZCOM Standard (1910.1200) and the PIKA HAZCOM Program
SOP-509 (location and basic applicable elements), including employee rights
under the regulation;
2. A listing of the operations/processes where hazardous chemicals are used and
the potential for exposure exists; and
3. An inventory of the hazardous substances used on site (posted on Safety and
Health Bulletin Board), and the location and availability of the associated MSDSs.
5.5.2 Product-specific Information Provided
To enhance personnel knowledge of the chemical and physical hazards associated with
hazardous substances used on site, personnel shall be trained to recall, in simple
language, the following basic information about each hazardous substance to which
they are exposed:
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1. Chemical hazards, including the toxic effects a chemical has on the body (long
and short term) and the routes of exposure;
2. Physical hazards (i.e., flammability, reactivity);
3. How chemicals may be detected/monitored (instrumentation, color, odor, state);
4. How workers can protect themselves from overexposure or emergency situations
(engineering controls, work practices, PPE, and emergency procedures);
5. Steps that have been taken to lessen or prevent exposure to hazardous
substances;
6. Spill response procedures for chemical emergencies;
7. Emergency and first aid procedures in the event of overexposure; and
8. How to access and read hazard warning labels and review MSDSs.
5.5.3 Documentation of Hazard Communication Training
HAZCOM training shall be documented by the SSHO using the Documentation of Hazard
Communication Training Form-505. This documentation shall be maintained on site for
the duration of the project, and later incorporated into the employee’s personal training
file.
5.6 VISITOR TRAINING
Visitors are defined as persons who are (1) not employed at the project site, (2) who do
not routinely enter restricted work areas and, (3) whose presence is of short duration
(i.e., 1 to 2 days per visit). Site visitors may include client personnel, PIKA personnel,
commercial vendors, political representatives, and auditors or inspectors from federal,
state or local regulatory agencies. It is the responsibility of all site personnel to watch
for visitors approaching the site and to immediately notify the SSHO, SS or SUXOS of
the visitor’s arrival. Visitors will be required to comply with the general requirements
listed within each project APP/SSHP.
5.7 THREE-DAY ON-SITE TRAINING
The SSHO, along with the SS, will be responsible for conducting and documenting the
OSHA required three-day on-site training for site personnel. Part of this training is
covered when the site-specific and hazard information training is conducted. The
balance of this training involves site-specific procedures related to the safety and health
chain of command, PPE use, decontamination, general safe work practices, emergency
notification and response, and evacuation routes. Once site personnel have been given
this instruction and been supervised on site for three days, the SSHO or UXOSO will
have the site personnel sign the Three-day On-site Training Log, Form-511.

July 2012

525-10

Revision 3

PIKA International, Inc.
SOP-525: Site Safety and Health Officer (SSHO)

5.8 DAILY AND WEEKLY SAFETY BRIEFINGS
5.8.1 Daily Safety Briefing
It is essential that the SSHO be involved in the Daily Task and Safety Brief given each
day prior to commencing work. This briefing must be pertinent and informative, and
documented using the Daily Task and Safety Briefing Form-502. The items to be
covered include, but are not limited to:
 Expected weather conditions (Heat Stress/Cold Stress, possible storm conditions,
etc.);
 Driving conditions/hazards;
 Working conditions
 Required PPE, to include PPE decontamination or PPE hygiene procedures;
 Site-specific hazards (chemical, physical or biological hazards);
 Buddy system procedures;
 Communication (operations and emergencies)
 Emergency notification procedures and evacuation route; and
 Review any safety violations noted the previous day.
5.8.2 Weekly Safety Briefing
During each work week, a 10-15 minute Weekly Safety Briefing (WSB) will be presented
to highlight and discuss a site-specific safety or health topic. Site personnel will be
required to attend the training and the SSHO or UXOSO will document this training in
the Daily Task and Safety Briefing Form-502. The training will be presented by the
SSHO, or a designated representative, and will cover topics specified by either the
CESHM or a topic relevant to site-specific hazards such as chemicals, ordnance, heat
stress, etc.

6.0

LOGS, FORMS, REPORTS AND RECORDS

An essential role of the SSHO is the continued maintenance of logs, reports and records
which document the on-site safety and health process and any significant events which
may have occurred on site. These logs, records and reports are described below.
6.1 DAILY SAFETY LOG
A daily Safety Log will be maintained by the SSHO. This log will be recorded in a bound
book with project title, date, time on each numbered page and will as a minimum
include: weather conditions, inspections conducted, results of the inspections, safety
issues addressed each day, and any significant occurrences related to site safety. A
digital log book providing the above outlined information is also acceptable. Upon
project completion, the SSHO will ensure the log is turned over to the corresponding PM
for inclusion within site historical files.
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The SSHO must understand that the Daily Safety Log is an integral part of ensuring and
maintaining the safety and health of on-site personnel. The data contained in the log
should be of sufficient detail so as to fully document any incidents that could impact the
manner in which operations are conducted or have any type of impact on safety and
health policies/procedures used on site. Of special importance is the use of the log to
document any guidance or directives given by an on-site client or contractor
representatives. The log can also be used to record statements/suggestions made by
site personnel. When logging events, it is important to record not only the initial
elements of the event, but also the final disposition/outcome of the event. The SSHO
should periodically review the log to determine closure for each significant event
logged.
6.2 TRAINING LOG
The SSHO is responsible for verifying that the training conducted on site is recorded
daily, and that the applicable training forms are properly completed each day that
training/briefings are given. Depending upon the number of personnel on site, the
SSHO may record the site training in the site Safety Log.
6.3 VISITOR LOG
A visitor record will be maintained at work sites. Visitors to the site must be given a
safety briefing and must be logged in and out by the SSHO or SS when they
enter/depart the site. Again, depending upon site size and conditions, the Site Visitors
Entry and Exit Log, Form-526 may be used to initially record the entry and exit of site
visitors. However, details of the visit, to include the purpose of the visit, and the
personnel involved, should be recorded in the Safety Log.
6.4 DAILY SAFETY INSPECTIONS AND WEEKLY SITE AUDITS
The SSHO will conduct daily inspections and weekly audits using the Daily/Weekly
Safety Inspection and Audit Form-506 and will communicate the results to the SS. The
form shall be maintained at the site, and at the conclusion of the weekly audit, a
courtesy transmittal shall be forwarded to the CESHM for review. The transmittal may
take the form of email and shall outline the following:
 Synopsis of site activities;
 Ongoing safety and health deficiencies/concerns;
 Upcoming site activities;
 Upcoming safety and health concerns.
Additionally, any daily checklist with deficiencies noted will also be forwarded to the
CESHM. Once a deficiency has been corrected, the SSHO or UXOSO will notify the
CESHM of the resolution. It is imperative that for each deficiency noted, there is
documentation (both on the inspection/audit form, Daily Safety Log) of the remedial
actions taken to correct the deficiency.
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6.5 VEHICLE INSPECTION CHECKLIST
The SSHO will verify that the Vehicle Inspection Checklist and the Equipment Inspection
Checklist (Form-507 and Form-508, respectively) are completed on a weekly basis for
each site vehicle and heavy equipment used on site. The vehicle inspection checklist will
also be used daily for any vehicle used to transport explosives. The checklists will be
maintained on-site and categorized by vehicle. If a deficiency is observed on a vehicle/
equipment, additional information regarding the deficiency and the remedial actions
taken to correct the deficiency will be added to the checklist. The CESHM and
purchasing department will be sent a digital copy of all checklists on a weekly basis or
when a remedial action is implemented.
6.6 NEAR MISS REPORTING
PIKA engages it’s employees in an effort to identify all near miss related circumstances,
affording our personnel an opportunity to assess and correct deficiencies/hazards
before they cause personnel injury and/or equipment damage. PIKA values and
embraces these types of leading indicators so as to further contribute to the pro-active
establishment of a safe and healthful work environment. All near misses will be
reported to onsite management and forwarded to the CESHM for further assessment.
The reporting of near misses is a great function and should never be used as an avenue
for reprimanding our personnel.
6.7 ACCIDENT/ILLNESS
In the event of an emergency, illness, injury, or property accident, the SSHO will be
responsible for completing and submitting the Accident/Injury Form-514 when:
1. Any injury or illness requires on-site first aid or assistance at a medical facility;
2. An accident involves property damage;
A digital copy of this form will submitted to the CESHM within 24-hours of the incident
occurrence with the original maintained on site. If required by the client’s scope of work
(SOW), the CESHM will either complete the client’s accident forms or forward a copy of
the PIKA form to the client’s representative. The CESHM will also be responsible for any
necessary reporting to Federal or state OSHA offices. For an accident or illness where
the individual is treated at a medical facility, copies of the medical evaluation and
treatment forms will be included with the accident report when it is forwarded to the
CESHM. For property accidents involving site vehicles, a copy of the police report and
repair estimates will also be forwarded to the CESHM and the corporate purchasing
department with the accident report.
If the project involves a USACE work site, and the injury/illness involves lost time, or
property damage in excess of $2,000.00, the USACE Accident Investigation report (Eng
Form 3394) will be completed per form instructions. If the Eng 3394 form is required,
Form-514 need not be completed. Prior to completion of the Eng Form 3394, verbal
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notification will be given to the USACE on-site representative and the CESHM within 24hours of the incident. A preliminary digital copy of the Eng 3394 form will be forwarded
to the CESHM within three working days, with the final version presented to the CESHM
within 10 working days. Once the form has been approved, it should be signed by the
SS, submitted to the CESHM for signature, and forwarded by the Project Manager to
USACE.
6.8

ACTIVITY HAZARD ANALYSIS FORMS

During the performance of site operations, there is always a potential for changes to
the anticipated degree or nature of hazards associated with the assigned tasks due to
changing (environmental or site) conditions not anticipated during the development of
the APP/SSHP. Additionally, a new task could be added, creating hazards not included
in previous assessments. If any such condition occurs, the SSHO will immediately notify
the CESHM and complete a new Activity Hazard Assessment (AHA), Form-529, outlining
the hazards. The CESHM will finalize the AHA and if required, submit it to the client for
approval. If client approval is required, the effected task will be halted until approval is
obtained. This is especially true for new tasks added to the SOW. At no time should a
new task be initiated until it has been evaluated by the CESHM and relevant changes to
the APP/SSHP have been integrated and approved.
6.9 EXCLUSION ZONE ENTRY/EXIT LOG
The SSHO will be responsible for tracking access of personnel in and out of an exclusion
zone (EZ) on Form -532, the Exclusion Zone Entry and Exit Log. This log is required at
hazardous waste sites where an EZ is established to control personnel exposures to
both HTRW and UXO hazards and to account for personnel within an EZ in the event of
an emergency.
6.10 PERSONAL AIR SAMPLING DATA SHEET
Whenever personal breathing zone or other on-site airborne samples are collected, the
SSHO or UXOSO will be responsible for completing the Integrated Air Sampling Log and
Report, Form-531. This log is required to record relevant information related to the
sampling. Once the sample analysis report has been received, the SSHO will forward a
copy of the form and the analysis report to the CESHM (unless the CESHM receives the
report directly from the laboratory). The CESHM will then calculate the sample
concentration, excursion concentration (if needed) and the 8-hour time-weighted
average. The results of this analysis will then be sent to the SSHO who will enter them
on the sampling form. A copy of the completed sampling form will then be sent to the
CESHM who will review and forward a copy of the form to the Human Resource
Department to be included with the employee's medical and exposure records.

July 2012

525-14

Revision 3

PIKA International, Inc.
SOP-525: Site Safety and Health Officer (SSHO)

6.11 SITE MONITORING LOG
The SSHO, or a designated appointee, will be responsible for ensuring that information
related to on-site monitoring will be recorded in the Site Monitoring Log, Form-533 at all
sites where real-time and/or direct-reading instruments are used to measure the levels
of chemical and physical hazards. This form contains headings and columns for
recording some of the most frequently monitored hazards, contact the CESHM for site
specific monitoring needs. No matter what the instrument monitoring needs, scheduled
calibrations and checks must be conducted, as applicable, before and after each
instrument use.
6.12 HEAT STRESS MONITORING LOG
The SSHO will be responsible for ensuring that the Heat Stress Monitoring Log, Form527 is maintained during all site activities conducted in high heat environments
(temperatures exceeding 72 degrees Fahrenheit (° F). This log is required to track the
physiological stress experienced by site personnel working in high heat environments.
6.13 SITE-SPECIFIC CHEMICAL INVENTORY
The SSHO will be responsible for ensuring that all chemicals used on site are recorded
on the Chemical Inventory Report, Form-528. This log is required under the OSHA
Hazard Communication standard (and PIKA’s Hazard Communication Program) for all
products containing known or potentially hazardous substances used during site
activities. The information required to complete this form can be found on the material
safety data sheet for each product.

7.0

SAFETY AND PPE REQUIREMENTS

The SSHO will follow the safety and PPE requirements identified to safeguard site
personnel. The AHA forms within the APP/SSHP will provide guidance to the SSHO on
the proper selection and use of PPE prior to entering a work area or starting a
task/operation.

8.0

AUDIT CRITERIA

The following forms will be maintained as proof of compliance with this SOP and will be
subject to audit:
 Daily Task and Safety Briefing Log (Form-502);
 Safety Training Attendance Log (Form-503);
 Documentation of hazard Communication Training (Form-505);
 Daily Inspection and Weekly Audit Report (Form-506);
 Vehicle Inspection Checklist (Form-507);
 Equipment Inspection Checklist (Form-508);
 Three-day On-site Training Log (Form-511);
 Accident/Injury/Near Miss Report (Form-514);
 Site Visitors Entry and Exit Log (Form-526);
 Heat Stress Monitoring Log (Form-527);
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Chemical Inventory Report (Form-528);
Activity Hazard Assessment (Form-529);
Personal Protective Equipment Training Log (Form-530);
Integrated Air Sampling Log and Report (Form-531);
Exclusion Zone Entry and Exit Log (Form-532);
Site Monitoring Log (Form-533); and
USACE Accident Investigation report (ENG Form 3394).

9.0

ATTACHMENTS

No attachments are associated with this SOP.
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1.0

PURPOSE

PIKA recognizes that the development of an effective safety culture requires a
coordinated team effort in which each member of the team plays an integral part. All
PIKA personnel are tasked with ensuring their safety and the safety of their co-workers,
the environment and the public. Therefore, this Standard Operating Procedure (SOP)
will be used in conjunction with the PIKA Corporate Environmental, Safety and Health
Program (CESHP) to help provide safety and health orientation to new PIKA employees
or new/promoted supervisors. The goal of this program is to improve employee safety
and health knowledge and to promote PIKA's safety and health culture.

2.0

SCOPE

2.1 GENERAL APPLICATION
This SOP is applicable to all PIKA projects where PIKA personnel may be exposed to
occupational safety and health hazards. This shall include hazardous waste sites,
demolition sites, construction sites and any other project sites associated with PIKA
contracts. All newly hired field or supervisory personnel will be given the Phases I and
II of the General Orientation training as outlined in paragraph 5.0 of this SOP.
Orientation required for newly hired or promoted supervisors is presented in Paragraph
6.0 of this SOP.
2.2 SPECIALIZED APPLICATIONS
For those project sites where specialized hazards may be encountered such as
munitions and explosives of concern (MEC) or radiological hazards, the employees will
be provided with specialized orientation training according to the Site Safety and Health
Plan (SSHP) written for the site. This training will be documented at the project site and
will be documented using the PIKA Safety Training Attendance Log Form-503. This form
will be maintained at the site and become a part of the permanent project records.

3.0

REFERENCES

The Occupational Safety and Health Administration (OSHA) standards listed below apply
to the conduct of operations associated with this SOP. Additionally, the responsibilities
of the SSHO as outlined in this SOP are also designed to meet U.S. Army Corps of
Engineers (USACE), Department of Energy (DOE), and other current client
requirements.
 OSHA General Industry Standards [especially OSHA Hazardous Waste Operations
and Emergency Response (HAZWOPER) standard 29 CFR 1910.120];
 OSHA 29 CFR 1926 Construction Standards (notably 29 CFR 1926.65);
 Client specific safety and health manuals, directives, standards, and/or
regulations.
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4.0

RESPONSIBILITIES

4.1 CORPORATE ENVIRONMENTAL SAFETY AND HEALTH MANAGER
The PIKA Corporate Safety and Health Manager (CESHM) is responsible for the
continued development and implementation of this SOP and the PIKA CESHP. To
effectively implement this SOP, the CESHM will:
1. Provide periodic review and update of this program and the CESHP to assess
the continued integrity and compliance of the CESHP with applicable Federal,
state and local regulations.
2. Consult with PIKA project and site management personnel to assess the
effectiveness of this program.
3. Provide consultation to newly hired or promoted supervisors, to include periodic
discussions to assess and guide their safety attitude and behavior.
4. Conduct periodic inspections of project sites to evaluate the documentation and
effectiveness of new employee knowledge of PIKA CESHP requirements.
5. During site visits, conduct interviews with newly hired employees or newly
promoted supervisors to evaluate their safety and health values and provide
guidance as needed.
4.2 PROJECT MANAGER
The Project Manager (PM) shall be responsible for the availability of the project
resources needed to implement this SOP, and will verify that this SOP is utilized for all
new personnel assigned to projects for which the PM has responsibility. This shall
include both newly hired field personnel and supervisors that are either newly hired or
promoted.
4.3 SITE SUPERVISOR
The Site Supervisor (SS) is the primary point of contact at each PIKA site that has the
overall responsibility for the safe conduct of site operations. As such, the SS will
implement this SOP for new employees before they are allowed to participate in site
operations unsupervised. New field personnel must complete Phase I of the orientation
as defined in this SOP prior to being allowed to participate in Phase II of the
orientation. During the Phase II, the SS will:
1. Supervise the new employee at all times;
2. Assist the new employee in the use of all personal protective equipment (PPE)
required by the SSHP or other site safety plan;
3. Provide any additional training that the employee might need to safely perform
the assigned tasks;
4. Obtain documentation of successful completion for any training the employee
may have had previously and determine if any updates or refresher courses are
required; and
5. Evaluate the use of all feasible controls to reduce the risk of personnel exposure
to project hazards.
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The SS will implement the requirements of paragraph 6.0 of this SOP for newly hired or
recently promoted supervisors. At no time will a newly hired or promoted supervisor be
allowed to start work at a PIKA site without an experienced supervisor having
conducted the orientation outlined in paragraph 6.0.
4.4 SITE SAFETY AND HEALTH OFFICER
The SSHO is the safety and health authority on the site and is intended to assist the SS
in the implementation of safety and health requirements and the oversight of S&H
procedures. In this role, the SSHO will verify that the requirements of this SOP are
implemented for all new employees to determine that all personnel are properly trained,
qualified, equipped, and physically protected from site and operational hazards to the
greatest extent feasible. To affect this, the SSHO will assist the SS with employee
orientation by:
1. Briefing all new employees on the PIKA safety and health program mission,
values, and policies;
2. Documenting the Phase I and II orientation training;
3. Specifying the proper levels of PPE IAW the requirements of this SSHP for the
Phase II orientation;
4. Implementing the safety and health provisions required by this SOP and the
SSHP prior to employee performance of site tasks.

5.0

GENERAL ORIENTATION

5.1 PHASE I
5.1.1 Baseline knowledge
Under contract to multiple Federal, state and commercial clients, PIKA conducts a large
variety of operations involving many different tasks-related hazards. This includes the
performance of work involving Uncontrolled Hazardous Waste sites. Therefore, PIKA
requires all of its site personnel to provide documentation of having completing the
OSHA required 40-Hour HAZWOPER course. This requirement also has the benefit of
making sure all PIKA personnel have a baseline safety orientation and background
knowledge of the topics taught in the 40-hour HAZWOPER course, to include:
1. PPE use, limitations and maintenance;
2. Basic hazard assessment and control measures;
3. General contamination control and decontamination procedures;
4. Medical surveillance requirements;
5. The types and effects of chemical exposure;
6. Identification and control of physical hazards such as heat/cold stress and noise;
7. Identification and control of biological hazards; and
8. Employee Hazard Communication (HAZCOM) Right-to-Know regulations.
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5.1.2 Review of the Project Safety Plan
As a matter of corporate policy presented in the PIKA CSHM, PIKA requires the
development of an Accident Prevention Plan (APP). Prior to being allowed to participate
in site activities where an exposure to safety or health hazards exists, new field
personnel and supervisors will read the project APP. As required in the plans, the
employees will sign the appropriate plan review form indicating that they have read and
understand the safety and health provisions and requirements outlined in the plan.
5.1.3 Required Site and Task Hazard Training
Regardless of the plan required, Site-specific and Hazard Information Training will be
specified in each plan based upon the tasks anticipated and the hazards associated with
the site and the tasks. All new employees will be provided this training and all site
training required by the project plans shall be conducted, or arranged for, by the SS or
SSHO. Unless otherwise specified in this section or the SSHP, all training will be
documented using the PIKA Safety Training Attendance Log Form-503 and the PIKA
New Employee Safety Orientation Checklist Form-534. At no time will new PIKA
personnel be permitted to conduct any site operations involving the potential for
exposure to safety or health hazards until they have received appropriate training.
5.1.3.1 Site-specific Information Training
Site-specific Information Training shall be used to provide site personnel with important
information related to site operations. This training shall apply to the Three-day On-site
Training outlined below in paragraph 3.1.3.3, and shall cover the topics listed below:
1. PIKA's Corporate safety and health mission statement, values, policies, and
roles/responsibilities
2. Site history and background
3. Site organization and chain of command
4. Emergency response procedures, assignments, and contacts
5. Site or facility-specific requirements
5.1.3.2 Hazard-Specific Information Training
Hazard information training shall be presented utilizing the PIKA Hazard Information
Program that meets the requirements specified in 29 CFR 1910.120 (i). This training
shall be presented to all personnel involved in site operations and shall be used to
inform personnel as to the degree, nature, and level of exposure likely to occur as a
result of participation in site activities. This training, as a minimum, will cover the
following topics:
1. A description of physical and toxicological properties of any chemical hazards
expected to be found on site.
2. A description of the physical hazards associated with site operations.
3. A description of the biological hazards which may be encountered on site.
4. A description of any specialized hazards that may be encountered (i.e., MEC,
radiological contaminants, chemical warfare material, etc.) and the safety
procedures to be used for the safety of on-site personnel.
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5.

The safe work practices, engineering controls, or other hazard control
techniques that will be used to minimize exposure to chemical, biological or
physical hazards.
A review of the Activity Hazards Analysis developed for each task.
The use, limitations, cleaning, and maintenance of the PPE that will be required
to reduce the risk and degree of physical or chemical exposure.

6.
7.

5.2 PHASE II – ADDITIONAL TRAINING AND ON-SITE ORIENTATION
5.2.1 Additional training
Each project safety plan will outline the task-specific training required for specific job
titles and assignments. Additionally, Chapter 6 of the PIKA CSHM contains PIKA's
Training Program. These resources will be used by the SS and SSHO to help provide for
the requisite training employees will need for task-specific operations as outlined and
defined in the above referenced documents. Examples of additional training required
include: Equipment operation training will be conducted for site personnel who will be
responsible for the operation of monitoring instruments, earth moving machinery
(EMM), power tools or hand tools. This training will be documented using the Safety
Training Attendance Log Form-503 and will include the following:
1. Heavy Equipment Operations;
2. Hazard Communication for hazardous substance use;
3. Confined Space Entry;
4. Hearing Conservation;
5. Control of hazardous energy (Lockout/Tagout);
6. Crane operations and material rigging; and
7. Fall Protection.
5.2.2 Three-day On-site Orientation Training
As part of the new employee’s orientation to a HAZWOPER site, the SS and SSHO will
conduct and document the OSHA required three-day on-site training as outlined in
paragraph 6.1.1.2 of the PIKA CESHP. Part of this training is covered during the sitespecific and hazard information training. The balance of this training involves the SSHO
and the SS instructing the new employee on the site-specific procedures related to the
safety and health chain of command, PPE donning/doffing, safe work practices,
decontamination, emergency notification and response, and evacuation routes. Once
site personnel have been given this instruction and been supervised on site for three
days, the SSHO will verify that personnel have signed the PIKA Three-day On-site
Training Log Form-511.

6.0

NEWLY HIRED OR PROMOTED SUPERVISOR ORIENTATION

6.1 BASELINE TRAINING REQUIREMENT
Again, based upon the nature of PIKA's operations and the need to perform HAZWOPER
activities, PIKA requires that all project supervisors
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(as well as all personnel in a management or supervisory position) have attended and
completed not only the 40-Hour HAZWOPER course, but also the HAZWOPER 8-Hour
Management and Supervisor Training. As such, all PIKA supervisory personnel obtain
the general safety and health knowledge required for daily field operations, but also the
programmatic issues required by OSHA in 1910.120(e)(4) or 1926.65(e)(4). This
includes as a minimum the following requirements:
1. The Safety and Health Program;
2. Employee training and toolbox meetings;
3. Personal protective equipment;
4. Emergency response, fire protection and spill containment;
5. Health hazard monitoring procedures and techniques;
6. New worker orientation procedures.
6.2 ADDITIONAL SUPERVISOR ORIENTATION
Newly hired or promoted supervisors are required to meet additional orientation and
training requirements. This includes a thorough review of the PIKA CESHP with all of its
attached SOPs and all client required standards, directives, and regulations. Included in
this additional orientation are the following topics:
1. PIKA's Safe, Accident-free Environment (SAFE) program;
2. Behavior Based Safety procedures;
3. Safe work practices;
4. Daily and weekly safety briefings and meetings;
5. Emergency and first aid procedures;
6. Accident investigation;
7. Fire prevention, protection and response procedures; and
8. New Worker Orientation Program.
6.3 SUPERVISOR MENTORING PROGRAM
All newly hired or promoted supervisors should possess the requisite knowledge and
experience needed to safeguard site personnel from the hazards associated with the
project to which they are assigned. As such, it is the policy of PIKA to assign a mentor
to newly hired or promoted supervisors. The mentor assigned to a newly hired or
promoted supervisor will be a senior site supervisor or project manager who will
perform the supervisory duties while the new supervisor becomes oriented to and
accustomed to the supervisory tasks to which they have been assigned. The duration of
this mentorship will vary depending upon the knowledge and experience of the newly
hired or promoted supervisor, but will not be less than one full work week. At no time
will a new supervisor be assigned to a project without an experienced PIKA mentor
being assigned to assist in the supervisor’s orientation. When possible and feasible, the
mentor will work on-site with the newly hired or promoted supervisor.
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7.0

SAFETY AND PPE REQUIREMENTS

The SS and SSHO will verify that new employees are wearing the appropriate PPE
whenever they are engaged in orientation or training associated with the
implementation of this SOP. The SSHO will utilize associated safety and health plans to
assess and assign the PPE for personnel involved with on-site orientation.

8.0

AUDIT CRITERIA

The following items related to site compliance with this SOP will be maintained in site
records and subject to audit:
1. The Daily Operational and Safety Logs;
2. The Safety Training Attendance Log (Form-503 for the initial site hazard
training;
3. The PIKA New Employee Safety Orientation Checklist form (Form-534);
4. The PIKA Three-day Supervised Training From (Form-511); and
5. The Daily Safety Inspection and Weekly Safety Audit Checklists (Form-506).

9.0

ATTACHMENTS

None.
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1.0

PURPOSE

The purpose of this Standard Operating Procedure (SOP) is to outline PIKA's drug and
alcohol abuse policy. This ESHP will be used in conjunction with the PIKA Corporate
Environmental Safety and Health Program (CESHP) Manual, and will be implemented as
part of an approved Accident Prevention Plan (APP).

2.0

SCOPE

This SOP applies to all PIKA personnel, including subcontractor personnel, and
operations at any site where PIKA personnel work. As such, this procedure addresses
prohibited activities, drug testing scenarios, and employment eligibility in regards to
alcohol/drug abuse.

3.0

REFERENCES

The following reference document was used in the development of this SOP.
 Controlled Substances Act, U.S.C 811, 812.

4.0

DEFINITIONS

As used in this SOP, the following terms apply:
Illegal Drug – An illegal drug is any controlled substance, as specified in Schedules I
through V of the Controlled Substances Act, U.S.C 811, 812. The term “illegal drugs”
does not apply to a controlled substance that is used in accordance with (IAW) the
terms of a valid prescription, or other uses authorized by law.
Installation Property - Means project site owned equipment or vehicles used for
government business.
Medical Review Officer (MRO) - A licensed physician who is responsible for
receiving laboratory results generated as a result of testing conducted under the
requirements of either this ESHP or any site-specific substance abuse procedure. The
MRO shall be knowledgeable of information related to illegal drug use and other
substance abuse disorders and shall be trained to evaluate an individual’s positive test
result.
Misuse or Abuse of Alcohol - Means performing a work related function while (1)
having an blood alcohol concentration at or above 0.04, (2) consuming alcohol within
two hours of a scheduled work period or during any work period, or (3) being otherwise
impaired by alcohol.
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Occurrence - Means any occurrence or incident that is a deviation from the planned or
expected behavior or course of events in connection with any operation if the deviation
has environmental, public safety and health, or national security significance. Incidents
having such significance include the following or incidents of similar nature:
 A work place accident that results in property damage, an injury to any person
that requires medical treatment, or a fatality.
 Involvement of nuclear, flammable or explosive materials that results in an
explosion, fire, the spread of radioactive material, personal injury or death, or
significant damage to property.
 Accidental release of pollutants that results or could result in a significant effect
on the public or environment.
 Accidental release of radioactive material above regulatory limits.
Substance Abuse - Means the misuse of alcohol, prescription medication, or the use
of illegal drugs.

5.0

RESPONSIBILITIES

5.1
PROJECT MANAGER
The Project Manager shall be responsible for ensuring the availability of the resources
needed to implement this SOP, and shall also ensure that this ESHP is incorporated into
site specific plans, procedures and training.
5.2
CORPORATE ENVIRONMENTAL SAFETY AND HEALTH MANAGER
The Corporate Safety and Health Manager (CESHM) is responsible for the continued
development, improvement, and implementation of the PIKA Corporate CESHP, to
include this SOP. To accomplish this end, the CESHM will be responsible for the
following:
1. Conducting an annual review of this ESHP and making modifications as
necessary.
2. Conducting periodic audits of PIKA projects to ensure compliance with this
SOP.
3. Scheduling random drug testing and assisting the SS and SSHO in the
scheduling of testing conducted as a result of this ESHP.
4. Providing the Site Safety and Health Officer (SSHO) with consultation related to
visitor entry and protective measures.
5.3
SITE SUPERVISOR
The Site Supervisor (SS) will ensure that this SOP is implemented for all PIKA
operations. The SS will also ensure that relevant sections of this SOP are discussed in
the daily safety briefings and that information related to its daily implementation is
properly recorded in appropriate site documentation.
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The SS will also be responsible for notifying the PM and CESHM if there is suspicion that
an employee is using illegal drugs or is appearing a work under the influence of alcohol.
5.4
SITE SAFETY AND HEALTH OFFICER
The Site Safety and Health Officer (SSHO) will be responsible for ensuring this SOP is
enforced on a daily basis by conducting inspections of site operations to observe site
personnel.

6.0

PROCEDURES AND PROHIBITED ACTIVITIES

The procedures and prohibited activities discussed in this paragraph are the minimum
procedures and prohibited activities that shall be implemented during all PIKA projects.
These procedures and prohibited activities may be augmented by project-specific
requirements if so mandated by the client and required by the project contract.
6.1
GENERAL REQUIREMENTS
Any employee harboring, possessing, using, or selling alcoholic beverages or illegal
drugs while on company property shall be required to leave such property and the SS
will immediately notify the PIKA Project Manager and CESHM. While on duty, employees
shall not use or be under the influence of alcohol, narcotics, intoxicants, or similar
mind-altering substances.
6.2
DRUG TESTING
An independent laboratory will perform substance abuse testing. Testing may be done
using urine, hair or blood samples or a breath test. Testing is performed to ensure safe
Company operations. PIKA shall conduct drug testing as noted under the following
circumstances:
 Pre-Employment Testing - All persons who are offered employment to work
at a project site facility shall pass a pre-employment drug-screening test prior to
beginning actual work.
 Random testing - All project personnel will be subject to random testing where
required by the client. Upon notification by the CESHM or their designee,
employees shall report to a designated clinic to participate in random drug
testing. Office staff or employees who do not visit job sites are exempt from
random testing but not the other conditions listed here.
 Testing as a Result of Occurrence - In the event of a job related occurrence,
PIKA shall arrange for a post incident drug test and possible alcohol test as soon
as possible, but not more than 24 hours from the time of the occurrence.
Employees directly involved with the incident will be tested to determine if such
individuals could have caused or contributed to the conditions which caused the
occurrence.
 Testing on the Basis of Suspicion - In the event that two or more
supervisory or management officials, at least one of whom is in the direct chain
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of supervision of the employee, agree that such testing is appropriate the
contractor’s safety representative shall be contacted to coordinate arrangements
for drug and/or alcohol testing.
Observation of Drugs or Alcohol on the Premises – Drug testing shall be
required in the event that alcohol or illegal drugs are discovered either on the
project site or in an employee’s possession.

6.3
POSITIVE TEST RESULTS
In the event that a drug/alcohol screen or test results in a positive result, a
confirmation test will be performed by the gas chromatography/mass spectrometry
method. All test results and medical history shall be reviewed by the MRO who will
make a final determination of a positive drug test. If initial test results for alcohol show
an alcohol concentration of 0.04 or above, a confirmatory test will be performed
following an interval of 15 minutes. The confirmatory test shall be considered the final
result for purposes of any subsequent action, including discipline. All confirmed positive
tests for drugs or alcohol shall be reported by the MRO. Any disciplinary action taken as
a result of a positive drug/alcohol test, up to and including termination, will be
determined by the President of PIKA.
6.4
REHABILITATION
Drug addiction is an illness. Drug abuse is a potential threat to employee health, safety
and security. Employees needing assistance in dealing with these problems are
encouraged to contact supervisory personnel, doctors or other medical professionals for
guidance and treatment. Conscientious efforts to seek help will not jeopardize an
employee’s job. However, drug dependency or abuse is not an acceptable excuse for
poor performance or safety and/or work violations. A list of employee assistance
programs, drug counselors, rehabilitation centers, etc. is available from the Human
Resource Department.
Employees who successfully complete any rehabilitation program will be subject to the
same random drug testing as all other employees. Failure to pass a drug test after
completion of a rehabilitation program will lead to disciplinary action up to and including
termination of employment.
6.5
PRESCRIPTION/OVER-THE-COUNTER DRUGS
The use of medically prescribed or over-the-counter medications, pursuant to the
direction of a licensed physician for current use (within the past 12 months), is
permissible as long as the medication or drug does not adversely affect work ability, job
performance, or employee/client safety. Employees taking a drug with a potentially
significant impact on their job performance must inform their Immediate Supervisor
before starting or resuming work. The Company reserves the right to limit or suspend an
employee’s work activity during the period in which job performance may be affected.
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6.6
SEARCHES
During the scope and course of the employee’s employment, the Company reserves the
right to conduct searches or inspections to monitor compliance with rules concerning PIKA
drug, alcohol and/or inhalant use. This policy extends to work areas, desks, cabinets,
lockers, storage areas, Company vehicles, vehicles on property and other personal items
(i.e., purses, briefcases, backpacks, etc.). Searches of the person shall include the
emptying of pockets and the production of other items concealed in clothing. A member of
site or project management will conduct all searches. The Company has the right to
search regardless of whether the employee places a private lock on the property.
These searches may be conducted randomly or if there is reasonable cause to suspect a
violation of PIKA rules with regard to security, drug, alcohol and/or inhalant use and the
possession of weapons. Any item found during a search believed to be an illegal drug or
drug paraphernalia, alcohol or weapon will be confiscated, and the individual will be
given a written receipt listing the items or substances seized. The employee will be
given the opportunity to explain anything found during the search as established by
execution of this form.
All searches will be conducted with the authorization of the employee. Personal privacy
will be considered to the maximum extent practicable in the administration of these search
provisions. A search of a person or personal area should not be construed as an
accusation of wrongdoing, but only as compliance with PIKA policy. Any action deemed
necessary as a result of a search will be decided upon by the President of PIKA or his
designated representative.
6.6.1 Drug Convictions
Any employee convicted of violating a criminal drug or alcohol statute will report in
writing the facts surrounding the conviction and sentence to the President or his
designated representative within five calendar days of the conviction. The President of
PIKA, or his designated representative, will determine the type and extent of any
necessary actions.

7.0

AUDIT CRITERIA

The following items related to site compliance with this SOP will be maintained in site
records and subject to audit:
1. The Daily Operational and Safety Logs;
2. The Safety Meeting Attendance Log for the initial site hazard training;
3. The Safety Meeting Attendance Log for the Daily Safety Briefing; and
4. The Daily Safety Inspection Checklist.

8.0

ATTACHMENTS

No attachments are associated with this SOP.
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PIKA HEALTH AND SAFETY FORMS

WEEKLY SAFETY AND HEALTH REPORT FORM Form-500
WEEKLY SAFETY AND HEALTH REPORT
FOR THE WEEK ENDING:

Project Name:
Project Location:

Reported By:

General Site Operations/Tasks Performed This Week:






Specialized Site Operations (select)






Specialized Site Operations (select)





1
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WEEKLY SAFETY AND HEALTH REPORT FORM Form-500

Specialized Training Conducted:




Misc. Operational or Personnel Issues:





2
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WEEKLY SAFETY AND HEALTH DISCUSSION CHECKLIST Form-501
GENERAL SITE INFORMATION
Contract No.:

Date:

Time:

Log No.:

Project Name and Location:
Site Supervisor:

SSHO:

Item

Discussion Issues
What are the tasks to be conducted this week?

Level of PPE

1

Heavy equipment to be used during the week’s operations (Provide all relevant information listed below)
Manufacturer

Type

Model Number

Special Attachments

2

Expected weather conditions for the week (List for applicable days):
Monday:
Tuesday:
Wednesday:

3

Thursday:
Friday:
Saturday:
Sunday:
Number of personnel on the site 4

. New personnel mobilizing to the site this week.

Are any personnel demobilizing from the site? If so, please list:

.

.

The following are relevant to activities for this week (Discuss ‘Yes’ items in the comment section below): Yes No
5

Special physical, chemical, or biological hazards may be associated with the tasks being conducted.

6

Changes to PPE are needed from that specified in SSHP.

7

Additional PPE items or safety and health supplies will be needed this week.

8

Deficiencies have been noted in equipment or vehicles (attach inspection/audit forms).

9

Injuries, accidents or near misses that occurred last week on this or other sites (list in comments).

10

Decontamination procedures for personnel or equipment are required and established.

11

Training or medical surveillance will be required for site personnel.

12

Site monitoring or sampling will be needed for airborne or physical hazards to be conducted this week.

13

There have been specific safety or health concerns, comments, or questions from the client in the last week.
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WEEKLY SAFETY AND HEALTH DISCUSSION CHECKLIST Form-501

Compliance Issues (Discuss ‘No’ items in the comment section below)
14

Proper communications are available on site and properly functioning

15

Proper decontamination control is established and adequate

16

All explosive operations and storage issues are being performed IAW project plans

17

Are all personnel adequately trained to perform specific task functions and certifications are on site

18

All assigned levels of PPE are adequate for the tasks being performed

19

Site control is being maintained in accordance with the site plans

20

Flammable storage locations are established and approved fire protection is provided.

21

Adequate first aid and emergency response supplies are on site and properly maintained.

22

Emergency services are available and hospital routes have been checked recently.

Yes

No

NA

Comments (include the item number for each comment):

Corporate Safety Review Comments:

Signatures (Maintain As Part of Site Files; Submit to CESHM as requested)
SSHO Signature

Site Supervisor Signature

Corporate Reviewer (Printed)

(Signature)

Date:
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DAILY TASK AND SAFETY BRIEFING LOG Form-502
I. GENERAL PROJECT AND SITE INFORMATION
Date:

Instructor(s):

Time:

Log No.:

Site Name & Location:
Contract No.:

Contract No.:

Site Manager or SUXOS:

SSHO:
II. SAFETY AND HEALTH TOPICS COVERED

Tasks Being Conducted:
Applicable AHA’s Reviewed for Today’s Tasks:
Anticipated Weather Conditions for the Day:
Safety Concerns:
Permits Required:

Safe Work Permit
Penetration Permit
Hot Work Permit

Excavation Permit
Other:

Lift Permit

Lockout / Tagout

Permits Are On

Site
Heavy Equipment to be Used Today:
Site Control and Buddy Procedures:
Subcontractors Working On-site Today and Their Tasks:
Emergency Procedures:
Assembly Locations:
Scheduled Deliveries for Today:
III. DAILY SAFETY BRIEFING ATTENDEES
Name (printed)

Signature

Organization
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DAILY TASK AND SAFETY BRIEFING LOG Form-502

I certify that the personnel listed on this roster have received the safety and health training described above.

Site Safety and Health Officer

Sr. UXO Supervisor or Site Supervisor

2
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PIKA SAFETY TRAINING ATTENDANCE LOG Form-503
Date:

Instructor(s):

Time:

Log No.:

Site Name & Location:
Contract No.:

Task Order Number:

Site Supervisor or SUXOS:

SSHO:
I. TRAINING PROVIDED

Initial Site Hazard Training

Weekly Safety Training

Other:

Task/Hazard-specific Training (list task/hazard):
II. TRAINING TOPICS COVERED
Description of the S&H Topics Covered:
1.
2.
3.
4.
5.
6.
7.
8.
III. TRAINING COURSE ATTENDEES
Name (printed)

Signature

Organization

IV. TRAINING VERIFICATION
I certify that the personnel listed on this roster have received the safety and health training described above.

Site Safety and Health Officer

Sr. UXO Supervisor or Site Supervisor
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SAFETY OBSERVER FORM Form-504

Assigned Safety Observer:

Date:

PIKA Project #:

Report #:

Site Name and Location:
Description of Work Performed:
Slips, Trips, Falls:
Struck By/Against:
Strains/Sprains:
Fire/Explosion:
Burns, Chemical/Heat:

Exposure to Contaminants:

Unsafe Acts Observed:

Unsafe Conditions Observed:

Safe Behavior Observed to be Recognized:

Other/Comments:

Signature of Safety Observer:
Safety Observer Reviewed By (Supervisor):

1
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Form-505
DOCUMENTATION OF HAZARD COMMUNICATION TRAINING FORM
I. SITE INFORMATION
Site Name:

Date:

Location:

Instructor:

Contract Number:

Delivery Order Number:

II. HAZARDOUS SUBSTANCES/PRODUCTS AND MSDS's REVIEWED
Initial

Hazardous Substance/Product

Initial

Hazardous Substance/Product

III. TRAINING ELEMENTS COVERED
Initial

Topic

Initial

Topic

Requirements of 29 CFR 1910.1200

Target organs affected

Elements of PIKA's HAZCOM Program

Physical hazards (fire, explosion, etc.)

Local of Program, MSDS's & Inventory

Detection of and protection from exposure

Hazardous substance operations/processes

Spill/emergency response

Acute/chronic health hazards

Labeling requirements

IV. TRAINING COURSE ATTENDANTS
My signature indicates that I have received training in the above listed topics as they relate to the hazardous substances and
products with which I work, and I am familiar with the requirements of the PIKA Hazard Communication Program.
Name (printed)

Signature

Company/Organization
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Form-505
DOCUMENTATION OF HAZARD COMMUNICATION TRAINING FORM
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DAILY INSPECTION AND WEEKLY AUDIT REPORT Form-506
GENERAL SITE INFORMATION
CONTRACT NO.:

DATE:

TIME:

LOG NO.:

SITE NAME AND LOCATION:
SITE SUPERVISOR:

SSHO:

WEATHER CONDITIONS:

AREAS INSPECTED: (List by location, team, or task):

INSPECTION RESULTS
Item Description

Pass

Item Description

1. Personal Protective Equipment (PPE) per SSHP

9. MEC Detection Equipment Use/Calibration

2. Work Practices Follow SSHP/WP

10. Monitoring/Sampling Equip. Calibration/Use

3. Site Control established per SSHP

11. Heavy Equipment Insp./Maintenance/Use

4. First Aid Kit(s)/Eyewash Station(s)

12. Hand and Power Tool Insp./Maintenance/Use

5. Fire Extinguisher(s)

13. Site House Keeping & Sanitation

6. Flammable Storage Areas

14. Explosives / MEC / Other Storage Areas

7. MSDSs and Container Labeling per SSHP

15. Other: (list)

8. On- and Off-Site Communications

16. Other: (list)

Pass

SUMMARY OF DEFICIENCIES NOTED: (If Required)
CORRECTIVE ACTIONS RECOMMENDED: (If required)
RE-INSPECTION RESULTS: (If required)
I acknowledge that I have been briefed on the results of this
inspection and will take corrective actions (if necessary)

SIGNATURES:

1
2012

Version 1

DAILY INSPECTION AND WEEKLY AUDIT REPORT Form-506

___________________________________________

______________________________________

Site Safety and Health Officer

Site Supervisor / Project Manager

Note: Safety Inspections are to be conducted each day and documented on this form. This form will also be used to document the
Weekly Safety Audit conducted at the end of each workweek. The weekly audit will not only indicate the present status of the site
operations, but will also be used to note the current status of deficiencies noted during daily inspections.
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VEHICLE INSPECTION REPORT Form-507
Site Name / Location:
Site Supervisor:
Date Inspected:

Vehicle:

(MAKE AND LICENSE PLATE #)

Mileage:

Owner:

(RENTAL, PIKA, GFE, CONTRACT)

(To be used weekly for all vehicles EXCEPT explosive carriers that must be inspected prior to each explosives transport)

PASS

PASS

ITEM DESCRIPTION

ITEM DESCRIPTION
Y

N

NA

Y

1. DOCUMENTATION:

N

NA

5. BRAKES:

Registration and License Plate

Hand/Emergency

Insurance

Service

Emergency Route Map & Phone #s
2. TIRES:

6. BELTS:

Pressure

Proper tension

Condition

Condition

3. EQUIPMENT:

7. GENERAL:

Fire extinguishers

Windshield

First Aid/CPR/Burn Kits

Windshield Wipers

Bloodborne Pathogen Kit

Windows (Condition/Operation)

Eyewash Kits t

Seat Belts

Spare Tire

Steering

Tire Changing Equipment

Horn

Tie downs 

Gas Cap

Chocks 

Mirrors

Placards

Door/Window Handles/Latches



Other (list):

Cleanliness

Other (list):

Exhaust System 
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VEHICLE INSPECTION REPORT Form-507
ITEM DESCRIPTION

PASS

ITEM DESCRIPTION

4. FLUID LEVELS:

PASS

8. LIGHTS:

Oil

Headlights (high & low)

Coolant

Brake Lights

Brake

Parking

Steering

Back-up

Transmission

Turn Signals

Windshield Wiper

Emergency Flashers

Fluid Leaks

Interior Lights

Last Oil Change

Notes: 1. Items marked with an
use.



are required for explosive carriers and must be inspected prior to each

2. All forms with failures are to have the deficiencies noted and copy of form forwarded within two
working days to the PIKA PM and the Corporate Safety and Health Manager.

Description of Deficiencies:
Corrective Actions to be Taken:

Inspection Conducted By
Name Printed

Signature

Deficiencies Corrected By

Date:
Name Printed

Signature
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EQUIPMENT INSPECTION REPORT Form-508
Site Name & Location:
Contract No.:

Task Order Number:

Site Supervisor or SUXOS:

SSHO:

Time:

Odometer Reading:

Log #:

Date:

Make/Description:

Model:

Hour Meter Reading: Fuel Level:

Serial No.:

Mark the “Pass” column to indicate that the item is present and in proper working condition. If required but absent or
deficient check “Fail” and describe the deficiency and the required corrective action in the “Discrepancy/Comments”
box. If an item does not apply to the equipment being inspected, enter “NA”. All listed items must have a response.
Item

Pass/Fail/NA

Deficiency and Required Corrective Action

Service Brakes
Emergency Brakes
Parking Brake
Brake Lights
Back-up Alarms
Horn
Tires
Spare Tire & Tire Changing Equip.
Steering
Seat Belt
Operating Control
Fire Extinguisher
Head and Tail Lights
Mirrors
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EQUIPMENT INSPECTION REPORT Form-508
Windshield
Windshield Wipers and Washers
Coupling Devices
Guards for Moving Parts
Brake – Hydraulic
Brake Fluid
Hydraulic Oil
Engine Oil and Coolant
Roll Over Protection System
Falling Object Protection System
Other:
Other:
Other:

Inspection Conducted By
Deficiencies Corrected By

Name Printed

Signature

Name Printed

Signature

Date:

Note: Forms with deficiencies are to be faxed to the PM and the Safety/Health Manager within two working
days of inspection.
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SAFETY AND HEALTH VIOLATION REPORT Form-509
GENERAL SITE/EMPLOYEE INFORMATION
Site Name and Location:
Employee Name:

SSN:

Site Supervisor:

Site Safety and Health Officer:

Date of Incident

Approx. Time of Incident:

D.O.B.:
Date of Report:

Employee Job Title:

Task Being Conducted:

PPE Being Worn at Time of Incident:
DESCRIPTION/NATURE OF THE INCIDENT
Description of Incident (Use additional paper if needed):

Investigation Conducted By:
RESULTS OF INCIDENT INVESTIGATION
The reported incident (
regulation.

was/

was not) a documented violation of safety or health policy, procedure or

Relevant Notes Related to the Incident:

Type of Violation:

Minor Violation

1st Violation

Major Violation

2nd Violation

(Check all that apply)

Violation Involved:

Fed Regulations

Result of Incident:
Near Miss
Vehicle/Equipment Damage
(Check all that apply

Lost Work Time
checked, explain in detail)

PIKA CESHP

PIKA ESHP

Property Damage

SSHP

Personal Injury

Limitation of Duties

Other (If box

Had Employee Received Training/Briefings Related to the Requirements Listed Above
Required Medical Testing:

Breath Alcohol Testing: (Time/Date
(+)
Drug Screen: (Time/Date

/

/

)

Results:

(-)
)

Results:
(-)

(+)
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Cl

SAFETY AND HEALTH VIOLATION REPORT Form-509
Status at Time of Report:
Work with Written Warning

Returned to Work with Verbal Warning

Suspended Pending Review

Returned to

Other:

Corrective Measures to be Implemented:

SIGNATURES
Employee Signature:

Date::

SSHO Signature:

Date:

Corrective Actions Completed By (Printed Name):
(Signature):

Date:

PIKA Corp. S&H Review By (Printed Name):
(Signature):

Date:
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SITE SAFETY AND HEALTH PLAN ACKNOWLEDGEMENT Form-510
All site personnel shall sign this form after having read the SSHP, and will do so prior to being allowed to
perform operations on site involving known or potential exposures to safety of health hazards.

EMPLOYEE STATEMENT
My signature below indicates that I have read the SSHP and have received answers to any
questions that I had related to the SSHP. My signature further indicates my willingness to
comply with the provisions and requirements of the SSHP.

Project Name/Location:
Date:

Organization

Printed Name

Signature
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SITE SAFETY AND HEALTH PLAN ACKNOWLEDGEMENT Form-510
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ACTIVITY HAZARD ANALYSIS ACKNOWLEDGMENT Form-512
Project Name & Location:

Briefing Conducted By:

Project Phase:

Activity Discussed:

Site Supervisor / SUXOS:

SSHO:

Acknowledgement of Understanding
My signature below indicates that I have been briefed on the above Activity Hazard Analysis (AHA) Form for the
above referenced activity conducted as part of the referenced project phase. My signature also indicates that I
understand the hazards associated with the task and the hazard control requirements specified in the AHA form, and
will comply with and adhere to the requirements specified in this briefing.

Date

Name (print)

Signature

Company
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INCIDENT/ ACCIDENT REPORT FORM Form-514
SECTION 1 - GENERAL SITE AND PERSONNEL INFORMATION
Case No.:
Employee Name:

Date of Hire:

Job Title:

D.O.B.:

Sex:
Age:

Project Name and Location:
Site Supervisor

Site Safety and Health Officer

Accident Investigator:

Date of Incident:

Time of Incident:

SECTION 2 - CONDITIONS AT TIME OF INCIDENT
Temperature:
Wind Speed:

F
MPH

Type of Incident:

Relative Humidity:

%

Degree of Cloud Cover:

Direction:

Other Relevant Weather Conditions:

Personal Injury

Personal Illness

Motor Vehicle

Heavy Equipment

%

Chemical Exposure
Property Damage

Near

Miss
If chemical exposure, what material(s) was (were) involved:
What was the nature of exposure (contact, inhalation, etc.):
PPE Worn by Employee:
SECTION 3 - PERSONAL INJURY/ILLNESS INFORMATION
Brief Description of the Injury/Illness (i.e., laceration, strain, etc.):

Body Part(s) Affected: Primary:

Secondary:

Injury/Illness Required:
to Occupational Physician

On Site First Aid Treatment

Emergency Room Treatment
Injury/Illness Resulted In:
Fatality

Loss of Work Time

Visit

Hospitalization
Restriction / Limitation of Duties
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INCIDENT/ ACCIDENT REPORT FORM Form-514
Other: (Explain):
Status at Time of Report:
Hospitalized: (Anticipated Stay:

Returned to Work: (Date:
)

Convalescing: (Anticipated Length of Convalescence:

)

)

Other:
On-site First Aid Treatment Given (use additional paper if needed):
Off-site Medical Treatment (attach documentation, including Physician statement):

Name and address of primary health care provider (e.g., physician, nurse, etc.):
SECTION 4 - MOTOR VEHICLE/HEAVY EQUIPMENT ACCIDENT INFORMATION
Type of Vehicle/Equipment
Car/Van
Heavy Equip.

Van/Truck
Other:

Type of Collision
Side Swipe
Backing
Head On

Seat Belt Use

Rear End

Broadside

Roll

Front Seat

Yes

No

Back Seat

Yes

No

Describe the nature of the damage.
Property/Material/Items Involved
Name of Item

Owner

$ Amount of Damage
$
$
$
$
$

SECTION 5 - INCIDENT REVIEW AND INVESTIGATION
Date PIKA CESHM and PM were notified

Verbally, By Whom?
Written, By Whom?

2
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INCIDENT/ ACCIDENT REPORT FORM Form-514
Were operations conducted using an approved PIKA ESHP or SSHP?
Yes Reference:
No Explain:
Activity in progress at time of accident.

Events

(Be specific.)

(Describe the accident sequentially, beginning with initiating events.)

Name any objects or substances involved and tell how they were involved.

(e.g., utility knife, chemical container)

Accident Causes
a. Conditions

b. Actions

c. Factors influencing a or b.

SSHO's Comments (use additional paper if needed):
Employee Comments (use additional paper if needed):
Corrective Actions Taken (use additional paper if needed):
Witnesses
Name

Organization

Phone Number
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INCIDENT/ ACCIDENT REPORT FORM Form-514
SECTION 6 - SIGNATURES
Employee Signature:

Date:

SSHO Signature:

Date:

Site Supervisor Signature:

Date:

Investigation Completed By:

Date:

Corrective Actions Completed By:

Date:

PIKA Corp. Review By:

Date:

4
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RESPIRATOR ISSUE LOG Form-517

Project Name and Location:
Issued to:
(Name)

Date/
Time

Issuing SSHO:
Respirator and Cartridge
Type

Respirator Card
Expiration Date:

Date/Time
Returned
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HEPATITIS B VACCINE DECLINATION FORM-521
I understand that due to my occupational exposure to blood or other potentially
infectious materials I may be at risk of acquiring hepatitis B virus (HBV) infection. I
have been given the opportunity to be vaccinated with hepatitis B vaccine, at no charge
to myself. However, I decline hepatitis B vaccination at this time. I understand that by
declining this vaccine, I continue to be at risk of acquiring hepatitis B, a serious disease.
If in the future I continue to have occupational exposure to blood or other potentially
infectious materials and I want to be vaccinated with hepatitis B vaccine, I can receive
the vaccination series at no charge to me.

Declining Employee’s Name (printed)

Declining
Employee’s Signature:

Date:

Witnessing Employee’s Name (printed):

Witnessing
Employee’s Signature:

Date:
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SITE VISITORS ENTRY AND EXIT LOG FORM-526
PROJECT NAME:

CONTRACT NO.:

PROJECT LOCATION:

Date

Name

Company

Reason for Visit

Safety
Briefing
Given By

Time
In

PIKA Escort
Out

Req’d (Y/ N)
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SITE VISITORS ENTRY AND EXIT LOG FORM-526
PROJECT NAME:

CONTRACT NO.:

PROJECT LOCATION:

Date

Name

Company

Reason for Visit

Safety
Briefing
Given By

Time
In

PIKA Escort
Out

Req’d (Y/ N)
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HEAT STRESS MONITORING LOG Form-527
Project/Location: _______________

SSHO: _______________________

Date: ____________

Initial
Reading

First Work
Period

Second Work
Period

Third Work
Period

Fourth Work
Period

Fifth Work
Period

Sixth Work
Period

Time

Time

Time

Time

Time

Time

Time

Employee Name

Air Temp. (°F) Air Temp. (°F) Air Temp. (°F)

Air Temp. (°F)

Air Temp. (°F)

Air Temp. (°F)

Air Temp. (°F)

Initial Temp.

Initial Final

Initial

Final

Initial

Final

Initial

Final

Initial

Final

Initial

Final

Temp.
Initial H.R.

Temp. Temp.
Initial Final
H.R. H.R.

Temp.
Initial
H.R.

Temp.
Final
H.R.

Temp.
Initial
H.R.

Temp.
Final
H.R.

Temp.
Initial
H.R.

Temp.
Final
H.R.

Temp.
Initial
H.R.

Temp.
Final
H.R.

Temp.
Initial
H.R.

Temp.
Final
H.R.

Initial Temp

Initial Final

Initial

Final

Initial

Final

Initial

Final

Initial

Final

Initial

Final

Temp.
Initial H.R.

Temp. Temp.
Initial Final
H.R. H.R.

Temp.
Initial
H.R.

Temp.
Final
H.R.

Temp.
Initial
H.R.

Temp.
Final
H.R.

Temp.
Initial
H.R.

Temp.
Final
H.R.

Temp.
Initial
H.R.

Temp.
Final
H.R.

Temp.
Initial
H.R.

Temp.
Final
H.R.

Initial Temp

Initial Final

Initial

Final

Initial

Final

Initial

Final

Initial

Final

Initial

Final

Temp.
Initial H.R.

Temp. Temp.
Initial Final
H.R. H.R.

Temp.
Initial
H.R.

Temp.
Final
H.R.

Temp.
Initial
H.R.

Temp.
Final
H.R.

Temp.
Initial
H.R.

Temp.
Final
H.R.

Temp.
Initial
H.R.

Temp.
Final
H.R.

Temp.
Initial
H.R.

Temp.
Final
H.R.

Initial Temp

Initial Final

Initial

Final

Initial

Final

Initial

Final

Initial

Final

Initial

Final

Temp.
Initial H.R.

Temp. Temp.
Initial Final
H.R. H.R.

Temp.
Initial
H.R.

Temp.
Final
H.R.

Temp.
Initial
H.R.

Temp.
Final
H.R.

Temp.
Initial
H.R.

Temp.
Final
H.R.

Temp.
Initial
H.R.

Temp.
Final
H.R.

Temp.
Initial
H.R.

Temp.
Final
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CHEMICAL INVENTORY REPORT Form-528
Site Name/Location:

Date

Product Name

Contract No.:

Supplier's Name and Address

Delivery Order No.:
Hazardous Substances in the
Product

Training
Given

MSDS
On-site
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ACTIVITY HAZARD ANALYSIS Form-529

Project:

Date Prepared (MM-DD-YYYY):

Job:

Risk Assessment Code (RAC):

Prepared By:

E = Extremely High Risk
H = High Risk
M = Moderate Risk
L = Low Risk

Reviewed By:

Recommended Protective Clothing

S
e
v
e
r
i
t
y

Job Steps

Hazards

P r o b a b i I i t y
Frequent

Likely

Occasional

Seldom

Unlikely

Catastrophic

E

E

H

H

M

Critical

E

H

H

M

L

Marginal

H

M

M

L

L

Negligible

M

L

L

L

L

Actions to eliminate or minimize hazards

RAC
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ACTIVITY HAZARD ANALYSIS Form-529
Job Steps

Hazards

Actions to eliminate or minimize hazards

RAC
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ACTIVITY HAZARD ANALYSIS Form-529
Equipment To Be Used

Inspections Required

Training Required

Certification Of Activity Hazard Analysis
The signature below certifies that the above mentioned persons have assessed and reviewed this task to ascertain the potential hazards
associated with its conduct, and to determine the control techniques and PPE which will be required to safeguard site personnel from the
identified hazards.
Signature

Date:

Signature

of Analyst:

Date:

of Reviewer:

3
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PERSONAL PROTECTIVE EQUIPMENT TRAINING Form-530
Name:

Employee No:
Last

First

Date of Hire:

MI

Completion of the information below certifies that the employee listed above has successfully completed the required PPE training specified. This
training has included instruction related to: why, when and what PPE is needed; how to don, doff, adjust and wear the PPE; limitations of the PPE;
and care, maintenance, useful life and disposal of the PPE.

Date

Type of PPE

Site Where Trained

Date

Type of PPE

Safety Glasses

Safety-toed Boots

Hard Hat

Face Shield

Ear Plugs: Type:

Chaps

Site Where Trained

Ear Muffs: Type:
Leather Gloves
Snake Leggings
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EXCLUSION ZONE ENTRY AND EXIT LOG FORM-532
PROJECT NAME:

CONTRACT NO.:

PROJECT LOCATION:
Date

Name

Company

Reason for EZ Entry

Safety Briefing
Given By

Time
In

PIKA Escort
Out

Req’d (Y / N)
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REAL-TIME SITE MONITORING LOG FORM-533

Project Name/Location:

Sampled By:

Job Description:

Personal Protective Equipment Used:

Environmental Conditions:

Result
Contaminant
Monitored

% Oxygen
%LEL/LFL

Acceptable
Conditions

Time

Date

Result
Time

Result

Date

Time

Date

Result
Time

Date

Result
Time

Date

Result
Time

19.5 - 23.5
<10%
<5 ppm

H2S
Carbon Monoxide
VOC’s

<12.0 ppm
*

Mercury

0.012 mg/m3
**

Heat
Other:
Tester's Initials
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Date

