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1.0 INTRODUCTION

engineering-environmental Management, Inc. (e2M) has prepared the following Work Plan (WP) for the
Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA) Site Inspection (SI)
of the other than operational ranges and other sites with known or suspected unexploded ordnance
(UXO), discarded military munitions (DMM), or munitions constituents (MC) at Ravenna Army
Ammunition Plant (RVAAP), Ohio. These Munitions Response Sites (MRSs) are being addressed under
the Military Munitions Response Program (MMRP), Contract Number DACA63-03-D0009, Task Order
Number DKOI.

This WP has been developed to provide a description of the necessary tasks to complete this Sl, and to
ensure it will be performed in conformance with the United States Army Corps of Engineers (USACE),
Omabha District project Scope of Work (SOW), dated June 2005. This WP incorporates the findings of
the Historical Records Review (HRR), Conceptual Site Model (CSM), and the resolutions and ideas

generated during the Technical Project Planning (TPP) development process and other discussions held

with the Stakeholders.

This WP will be used with the understanding that unanticipated conditions may dictate a change in the
plan as written. Any necessary deviations from the plan will be brought to the attention of the USACE,
Omaha District Project Manager (CENWO-PM) and Ohio Environmental Protection Agency (Ohio
EPA) as soon as possible and a written request for variance will be submitted to document the decision

made.

1. Regulatory Framework
The regulatory structure for managing MRSs at RVAAP is guided by a mixture of federal, state, and local

laws, as well as Department of Defense (DoD) and United States (US) Army regulations and guidance.
The picture is further complicated by debates at the national level between DoD and the US
Environmental Protection Agency (EPA) over key issues including uncertainty of the final structure of
the MMRP. However, key legislative and administrative precedents to date will undoubtedly influence
the final regulatory framework of the MMRP. Key legislative and administrative precedents include the
following:

e The Office of the Secretary of Defense (OSD) Defense Environmental Restoration Program

(DERP) Guidance (September 2001) established an MMRP element for defense sites with known

or potential UXO or DMM. The history of DERP dates back to the Superfund Amendments

September 2007 I-1
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and Reauthorization Act (SARA) of 1986 and is defined in 10 United States Code (U.S.C.)

§2701(b), which states the goals of the program shall include the following:

» The identification, investigation, research and development, and cleanup of contamination
from hazardous substances, and pollutants and contaminants; and

» Correction of other environmental damage (such as detection and disposal of UXO) which
creates an imminent and substantial endangerment to the public health or welfare, or to the

environment.

e Sections 311-312 of the National Defense Authorization Act (NDAA) of Fiscal Year (FY) 2002
reinforced the OSD 2001 DERP Guidance by tasking the DoD to develop and maintain an

inventory of defense sites that are known or suspected to contain UXO, DMM, or MC.

» Section 311 requires the DoD to develop a protocol for prioritizing defense sites for
response activities in consultation with state regulators and Tribal members.
» Section 312 requires the DoD to create a separate program element to ensure the DOD

can identify and track MMRP funding.

The OSD 2001 DERP Guidance and the NDAA 2002, described above, established the MMRP. The
DERP and the MMRP provide guidance and methods for conducting a baseline inventory of defense sites

known or suspected to contain UXO, DMM, or MC.

The RVAAP is also bound to the “Final Findings and Orders” (F&O) issued June 10, 2004 by the Ohio
EPA pursuant to the authority vested under Chapters 3734, 3745, and 611 | of the Ohio Revised Code
(ORC). The objective of the Orders is to ensure that the public health, safety, and welfare, as well as
the environment, is protected from the disposal, discharge, or release of contaminants (including
munitions and explosives of concern [MEC] which includes UXO, DMM, or MC at explosive
concentrations) and MC at or from the Installation, through the implementation of a CERCLA based
environmental remediation program. Pursuant to the Orders, the Installation is required to develop and
implement the following:
e a Remedial Investigation/Feasibility Study (RI/FS), a Proposed Plan, a Record of Decision or
other appropriate document, and a remedy for each Area of Concern (AOC) or appropriate
group of AOCs at RVAAP; and

¢ a Facility-Wide Ground Water Investigation, Monitoring, and Remediation Program at RVAAP.

September 2007 -2
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The primary objective of the MMRP Sl is to collect the appropriate amount of information to support

one of the following recommendations concerning the presence of MEC and/or MC:

No Further Action (NFA);
Immediate Response; and or

Further Characterization.

The secondary objectives of the Sl are to:

Collect information that allows for the refinement of the MMRP Cost to Complete (CTC)

estimates by the US Army;

Upload analytical data into the Environmental Restoration Information System (ERIS);

Populate the Munitions Response Site Prioritization Protocol (MRS-PP) with background

information and analytical data, as appropriate, and calculate a draft Protocol score for each

MRS. In compliance with 32 Code of Federal Regulations (CFR) 179.5, the MRS-PP scores for

the MRSs are considered interim pending stakeholder input; and

Refine MRS boundaries

The Sl investigative approach was developed based on a series of proposed MRS sampling approaches

and activities that were reviewed by USAEC, USACE, and Ohio EPA, followed by subsequent

discussions. To accomplish these goals, field data will be collected to assess whether MEC and/or MC

are present at the following seventeen MRSs identified at RVAAP:

Ramsdell Quarry Landfill (RVAAP-001-R-01)!
Erie Burning Grounds (RVAAP-002-R-01)
Demolition Area #2 (RVAAP-004-R-01)
Load Line #1 (RVAAP-008-R-01)

Load Line #12 (RVAAP-012-R-01)

Fuze and Booster Quarry (RVAAP-016-R-01)
Landfill North of Winklepeck (RVAAP-019-R-01)
40mm Firing Range (RVAAP-032-R-01)
Firestone Test Facility (RVAAP-033-R-01)
Sand Creek Dump (RVAAP-034-R-01)
Building #F-15 and F-16 (RVAAP-046-R-01)

I Army Environmental Database-Restoration (AEDB-R) Number

September 2007
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e Anchor Test Area (RVAAP-048-R-01)

e Atlas Scrap Yard (RVAAP-050-R-01)

e Block D Igloo (RVAAP-060-R-01)

e Block D Igloo — TD (RVAAP-061-R-01)

e Water Works #4 Dump (RVAAP-062-R-01)

e Group 8 MRS (formerly known as Area Between Buildings 846 and 849) (RVAAP-063-R-01)

Based on the findings of the HRR, a majority of the MRSs are suspected of containing MEC and/or MC,
and will require additional site investigation under the MMRP; that is, these sites will be recommended
for further action beyond the completion of this SI. Due to the complexity of these sites, the
investigative field work will be limited to confirming the presence of MEC and/or MC (i.e., at sites not
covered under the Installation Restoration Program [IRP]). Furthermore, at the MRSs identified during
the HRR that are less likely to contain MEC and/or MC, more rigorous investigative field work will be

conducted to determine if the site can be recommended for an NFA.

A number of the MRSs are co-located with sites that are covered under the IRP. At these sites,
adequate chemical data exists to document the presence of MC, which can be used to populate the
MRS-PP. This data is summarized and discussed in the Stakeholder Final, Military Munitions Response
Program, Historical Records Review, Ravenna Army Ammunition Plant, Ohio, dated January 2007

(RVAAP Final HRR).

1.3 Work Plan Organization

In addition to Section 1.0, Introduction, this WP consists of the following sections:

e Section 2.0: Installation Background and MRS Descriptions provides historical information and
a physical description of the Installation and the MRSs;

e Section 3.0: Scope of Work discusses the proposed activities to be conducted by €?M as part
of the SI;

e Section 4.0: Project Management outlines the project schedule and the project team’s roles
and responsibilities;

e Section 5.0: Project Deliverables presents a summary of the reporting to be completed for
the SI; and

e Section 6.0: Provides References.

September 2007 -4
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More detailed site specific operating protocols and procedures are presented in the following
appendices:

e Appendix A: Field Sampling Plan (FSP);

e Appendix B: Quality Assurance Project Plan (QAPP);

e Appendix C: Site-specific Safety and Health Plan (SSHP); and

e Appendix D: TPP Meeting Minutes.

September 2007 1-5
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2.0 INSTALLATION BACKGROUND AND MRS
DESCRIPTIONS

RVAAP (Federal Facility Identification number: OH213820736) is located in northeastern Ohio within
Portage and Trumbull Counties, approximately 4.8 kilometers (3 miles) east northeast of the city of
Ravenna and approximately |.6 kilometers (I mile) northwest of the city of Newton Falls. The MRSs
are solely located within Portage County. The Installation is approximately 17.7 kilometers (1| miles)
long and 5.6 kilometers (3.5 miles) wide bounded by State Route 5, the Michael ]. Kirwan Reservoir, and
the CSX System Railroad on the south; Garret, McCormick, and Berry roads on the west; the Norfolk
Southern Railroad on the north; and State Route 534 on the east (see Figure |). The Installation is
surrounded by several communities: Windham on the north; Garrettsville 9.6 kilometers (6 miles) to
the northwest; Newton Falls 1.6 kilometers (I mile) to the southeast; Charlestown to the southwest;
and Wayland 4.8 kilometers (3 miles) to the south. Currently, the Installation is known as the Ravenna
Training and Logistics Site (RTLS). During the operational years, prior to the RTLS, the entire 21,683 ]
acre parcel was a government-owned, contractor-operated industrial facility. The RVAAP MMRP
encompasses investigation and cleanup of past activities over the entire 21,683 acres of the former
RVAAP, and therefore references to the RVAAP in this document are considered to be inclusive of the
historical extent of the RVAAP, which is inclusive of the combined acreages of the current RTLS and

RVAAP, unless otherwise specifically stated.

As of February 2006, a total of 20,403 acres of the former 21,683 acre RVAAP have been transferred to
the National Guard Bureau (NGB) and have been subsequently licensed to the Ohio Army National
Guard (OHARNG) for use as a military training site. The current RVAAP consists of 1,280 acres
scattered throughout the OHARNG RTLS. These 1,280 acres consist of former industrial facilities that
are being remediated and managed by the Base Realignment and Closure (BRAC) Office who have,

among other responsibilities, the task of overseeing inactive status installations.

Eighteen MRSs were identified during the US Army inventory of closed, transferring and transferred
(CTT) military ranges and defense sites (US Army CTT Range/Site Inventory) with the potential to
contain UXO, DMM or MC. This number was reduced to seventeen when the operational status of the
Old Hayfield MRS (RVAAP-064-R-01), which was formerly known as the “Field at the NE Corner of
Intersection”, was changed to operational range. As such, this MRS became ineligible for the MMRP and

was subsequently removed.

September 2007 2-|
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One additional site, the Winklepeck Burning Grounds, was also identified in the US Army CTT
Range/Site Inventory. The MRS is no longer eligible for the MMRP since the parcel has been developed
as an operational range (Mark 19 Range) by the OHARNG. As such, this site will no longer be
addressed in this WP.

In addition to Winklepeck Burning Grounds, Open Demolition Area | will not be included in this SI.
This site was improperly listed as part of a maneuver area and therefore was not eligible for the MMRP.
In January 2007, OHARNG sent a memo to the National Guard Bureau (NGB) to have the site delisted
as an active range, so it could be included in the MMRP. To date, the Army has not made a decision on
the request. Once the site is approved for delisting by the Army, it will be entered into the MMRP.
Table | provides the names of the MRSs, their Army Environmental Database-Restoration (AEDB-R)

numbers, and corresponding acreages that will be investigated under this SI.

September 2007 2-2
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Table I: List of MRSs at Ravenna
MRS AEDB-R Number HRR Acreage

Ramsdell Quarry Landfill RVAAP-001-R-01 13.43
Erie Burning Grounds RVAAP-002-R-01 33.93
Demolition Area #2 RVAAP-004-R-01 32.95
Load Line #1 RVAAP-008-R-01 4.63

Load Line #12 RVAAP-012-R-01 1.0
Fuze and Booster Quarry RVAAP-016-R-01 12.74
Landfill North of Winklepeck RVAAP-019-R-01 14.05
40mm Firing Range RVAAP-032-R-01 5.17
Firestone Test Facility RVAAP-033-R-01 0.91
Sand Creek Dump RVAAP-034-R-01 0.85
Building #F-15 and F-16 RVAAP-046-R-01 12.23
Anchor Test Area RVAAP-048-R-01 2.57
Atlas Scrap Yard RVAAP-050-R-01 66.04
Block D Igloo RVAAP-060-R-01 622.24
Block D Igloo-TD RVAAP-061-R-01 19.25
Water Works #4 Dump RVAAP-062-R-01 6.15
Group 8 MRS (formerly known as Area RVAAP-063-R-01 265

Between Buildings 846 and 849)

As previously mentioned, a number of the MRSs are co-located with sites that are covered under the

IRP. At these sites, adequate chemical data exists to document the presence of MC, which can be used

to populate the MRS-PP. This data is summarized and discussed in the RVAAP Final HRR. Below are

summaries of the MRS descriptions as provided in the HRR. For further details and references please

refer to the RVAAP Final HRR. See Figure 2 for the MRS locations.
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2.1 Ramsdell Quarry Landfill (RVAAP-001-R-01)
The Ramsdell Quarry Landfill MRS is described in the US Army CTT Range/Site Inventory as a 3.79 acre

unlined landfill situated along the southwestern edge of the quarry that is collocated with an IRP AOC.
However, it was determined during research for the HRR that the original MRS footprint did not
encompass the former open burning/open detonation (OB/OD) area in the bottom of the quarry and an
area to the south of the quarry that was identified by the Installation as potentially containing MEC.
Further, under the MMRP, any MEC that may be present in a capped and closed landfill is not eligible
since this is considered a response complete action under the IRP. In such cases, the IRP action fully
addressed all MEC/MC co-located at the IRP site. Therefore, the capped former landfill area was
removed from the MRS footprint. Based on agreement among the Installation, Ohio EPA, OHARNG,
US Army Environmental Command (USAEC), and USACE the MRS footprint was revised and now
encompasses the entire quarry including the former OB/OD area and the area located to the south of

the quarry. The MRS now encompasses |3.43 acres; the layout is provided in Figure 3.

Orriginally the quarry was mined to recover rock material, consisting of a quartz pebble conglomerate,
which was used for road and construction ballast. It is reported that the excavation reached a depth of
30 to 40 feet (ft) below existing grade. After discontinuing quarry operations in 1941, the quarry was
used (1946 through 1950) to thermally treat waste explosives from Load Line #I, and approximately
18,000 500-pound (Ib) incendiary or napalm bombs through surface burning. Starting in 1976, the MRS
was reported to have been used strictly as a non-hazardous solid waste landfill; and in 1978 to its
closure in 1990, operated under a sanitary landfill permit issued by the State of Ohio. No information

was available for the period from 1950-1976.

Adequate historical data determining the presence of MEC at the former OB/OD quarry area exists;
however, little information is known concerning the activities that were conducted in the open quarry
area to the south of the former OB/OD area or whether or not MEC or munitions debris are present.
Therefore, a limited magnetometer assisted UXO survey will be conducted in the former OB/OD area
in the northern quarry, while a more comprehensive magnetometer/metal detector assisted survey will
be conducted within the southern quarry area. The surveys will be conducted to identify any MEC or
munitions debris lying or protruding through the ground surface and any buried anomalies. The intent
of the surveys is to:

e support future characterization work at the former OB/OD area;

e establish the presence/absence of MEC and munitions debris in the southern quarry;
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e determine if southern quarry area can be eliminated from the MRS footprint or if further

characterization is needed; and

e refine the MRS boundary.

Although adequate information exists establishing the presence of MEC at the former OB/OD quarry
area, a2 magnetometer assisted UXO survey will be conducted to support further characterization that
will be required at the quarry (by identifying presence of buried anomalies) and to refine the MRS

boundary.

The presence of MC in the former quarry has been confirmed and will continue to be addressed under
the IRP. Therefore, no samples will be collected in this area during this SI. However, the presence of
MC at the southern quarry is not fully known and will require further investigation. Under this SI, four
(4) multi-incremental (MI) surface soil samples will be collected from the area to the south and analyzed
for explosives, propellants, and Target Analyte List (TAL) metals. Since very little is known about the
historic activities conducted at the site, sample areas will be selected based on the physical layout of the
area (i.e., areas of equal topographic elevation). The intent will be to establish the presence or absence
of elevated levels of MC and to populate the MRS-PP. MC constituents will be compared to EPA Region
9 Residential Preliminary Remediation Goals (PRGs). MC constituents exceeding the PRGs will be
defined as elevated. Specific details of the magnetometer assisted UXO survey methods, sample
collection and handling protocols, sample analysis, and sample locations are provided in Appendix A

(Field Sampling Plan [FSP]).
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2.2 Erie Burning Grounds (RVAAP-002-R-01)

The Erie Burning Grounds is described principally as an undeveloped wetland area that covers 33.93
acres located on the northeastern corner of the facility next to the Portage/Trumbull County line. The
MRS is also collocated with an IRP site. The MRS, which operated between 1941 and 1951, was used to
thermally treat bulk, obsolete, off-spec propellants, conventional explosives, rags, and large explosive
contaminated items (e.g., railcars) through open burning on the ground surface. Prior to its acquisition
by the US Army in 1940, the area may have been used for brick manufacturing. Aerial photos of the site
from the 1940s and 1950s depict open boxcars staged at the end of the rail spur, known as Track 49.
Presumably, materials were tipped out of the cars on either side of the embankment to be burned (See
Figure 4, Burn Areas A&B). Ash residue was left on site after the burn. Engineering drawings from
1941 also identify two additional burning areas: one 200 ft to the northeast that was fed by a chute (See
Figure 4, Burn Area C) and another (known as the “T-Area”) to the south of the rail spur (See Figure

4, Burn Area D).

Adequate historic data determining the presence and density of MEC items has not fully been
determined and will require further evaluation during the Sl process. Therefore, a magnetometer
assisted UXO survey will be conducted across the entire MRS within accessible dry areas. A survey of
the submerged areas will not be undertaken during this Sl; instead, these areas will require additional
characterization under future CERCLA action. The survey will be conducted to identify any MEC or
munitions debris lying on or protruding through the ground surface and any buried anomalies. The
intent of the survey is to:

e establish the presence/type of MEC and munitions debris; and

e support further characterization efforts at the MRS.

Adequate analytical data identifying the presence of MC at the MRS has been collected under the IRP
and will be used to populate the MRS-PP. Therefore, no samples will be collected from the MRS during
this SI. However, MC at the MRS will require additional investigation under future CERCLA actions.

Specific details of the magnetometer assisted UXO survey methods are provided in Appendix A (FSP).
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2.3 Demolition Area #2 (RVAAP-004-R-01)
The 2003 US Army CTT Range/Site Inventory reported that Demolition Area #2 encompassed

approximately 14.91 acres, which included a 2.5 acre interim Resource, Conservation and Recovery Act
(RCRA) unit that was permitted to demilitarize munitions, and a 40millimeter (mm) prototype test
range. The MRS is also collocated with an IRP site. From 1948 until 1991, the MRS was used to
detonate large caliber munitions and off-specification bulk explosives that could not be deactivated or
demilitarized by any other means due to their condition. It was also reported that the MRS was used to
bury white phosphorus and bombs. The types of bombs buried at the MRS were not disclosed.
Detonation activities were conducted in pits excavated by a backhoe to a minimum depth of four ft
below ground surface (bgs). After detonation, the area was policed and metal parts were picked up and

removed, and the pit filled, mulched, and seeded. New pits were excavated for each activity.

During the HRR research additional areas were identified and the MRS boundary was expanded to
encompass 32.95 acres. Based on the current information, the MRS consists of the following
components:

e The former demolition area (excluding the non-MMRP eligible interim RCRA unit).

e The portion of the 40mm prototype test range that extends to the north and outside of the
interim RCRA unit.

e Burial Sites | and 2 where MEC may have possibly been buried. Burial Site | is approximately
two acres in size and located approximately 200 ft northeast of Building 1501 (explosives
storage bunker). Burial Site 2 is approximately one acre in size and is located approximately
100 ft north of Building 1503 (explosives storage bunker).

e Rocket Ridge area where rocket bodies and various other items potentially representing MEC
have been discarded on the ground surface and into Sand Creek. Rocket Ridge is located along
a 70-foot embankment northeast of Building 1503 overlooking Sand Creek.

e Bomb disposal area located outside and adjacent to the northwestern section of the MRS. This
area is outside the current MRS boundary but the Stakeholders agreed that it should be included
in the SI.

e The MRS also includes all of the area located between the areas identified in the previous

bullets.

Figure 5 depicts the new boundary of Demolition Area #2.
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Adequate information exists documenting the presence of MEC at the MRS; however, additional
information needs to be collected to further define the MRS boundaries, to the extent possible, at the
Bomb Disposal Area outside the northwestern section of the site, at the two Burial Sites, and at Rocket
Ridge. Therefore, a magnetometer assisted UXO survey will be conducted at these locations and
surrounding areas. The survey will be conducted to identify MEC and munitions debris lying on or
protruding through the ground surface and any buried anomalies. The intent of the survey is to:

e establish presence of MEC and munitions debris;

e refine the MRS boundary (i.e., increase/decrease); and

e support further characterization efforts at the MRS.

Further characterization work that is outside the scope of this Sl will be required across the entire MRS
to define the extent and density of MEC. These efforts will be conducted under additional CERCLA

actions.

Adequate analytical data identifying the presence of MC at the MRS has been collected under the IRP
and will be used to populate the MRS-PP. Therefore, no samples will be collected from the MRS during
this SI. However, the investigation of MC at the MRS (especially at the burial sites, bomb disposal area,
and Rocket Ridge area where no data exists) will require additional investigation under future CERCLA
actions. Specific details of the magnetometer assisted UXO survey methods are provided in Appendix

A (FSP).
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2.4 Load Line #I (RVAAP-008-R-01)

Load Line #1 is described in the US Army CTT Range/Site Inventory as encompassing approximately
163.62 acres, which consisted of the industrial buildings (i.e., load lines), associated infrastructure (e.g.,
utilities, settling tanks, water tower, etc.), and a large wooded area to the east of the industrial area. The
MRS is also collocated with an IRP site. Load Line | was used to melt and load trinitrotoluene (TNT)
and Composition B explosives into large-caliber shells during World War Il (WWII) and the Korean
War. As a result of the load operation, explosive dust, spills, and vapors collected on the floors and
walls of several buildings, which were periodically washed from the walls and floors with water and
steam. In 1971, the load line was declared inactive when the buildings with residual explosive dust were
washed down, and the freestanding equipment was removed. From 1996 through 1998, salvage
operations continued with the removal of the overhead steam lines and major rail spurs, and the
removal of all telephone lines. By FY 2000, the majority of the buildings were demolished and removed.
Currently, the only remaining buildings include CB-13B and CB-801. Floor slabs of the demolished
buildings, walkways, and all below-grade infrastructures remain on site. However, some of the manholes

and storm/sanitary sewer access points were filled in or obstructed during the demolition activities.

Based on the findings of the HRR, the potential presence of MEC and/or MC can be restricted to several
areas associated with Buildings CB-13, CB-13B, CB-14, CB-801 (where a 152mm shell is suspected to
have been found), the former popping furnace, and to areas where triple base propellants still exist. As
such, the total acreage of the MRS has been reduced to encompass approximately five acres. Shaw
Environmental is under contract to complete an interim soil and dry sediment removal action that will
address some of the propellant located at the MRS. Propellant that remains after completion of the
interim removal action will be investigated under this SI. The revised MRS boundaries are presented in

Figure 3.

Triple base propellants are known to exist lying on the ground surface at the MRS and will be
investigated to confirm presence, location, and density. This will be achieved by performing a UXO
survey of the entire MRS. The intent of the survey will be to:

e confirm presence, location, and density of propellants;

e refine the MRS boundary (i.e., increase/decrease); and

e support/identify need for further characterization.

Analytical data identifying the presence of MC resulting from the load line operations has been collected
under the IRP. However, very little analytical data exists for those areas that contain propellants lying
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on the ground surface. Therefore, where propellant is found at the MRS, one () Ml surface soil sample
will be collected and analyzed for explosives, TAL metals, and propellants. The sample area will be
selected based on the physical layout of the location. The intent will be to establish the presence of MC
and to populate the MRS-PP. Specific details of the UXO survey methods, sample collection and

handling protocols, sample analysis, and sample locations are provided in Appendix A (FSP).

September 2007 2-20
USACE Omaha\MMRP\Ravenna AAP\WP Final\Final RVAAP WP 091207



O VW 00 N o0 n AW BN

Ravenna Army Ammunition Plant, Ohio
Final Work Plan

2.5 LoadLine#12 (RVAAP-012-R-01)

Load Line #12 is described in the US Army CTT Range/Site Inventory as encompassing approximately
77.58 acres. The MRS is also collocated with an IRP site. Multiple buildings were located at the MRS
during its operational years which included a neutral liquor building (FE-19), seven evaporation/
crystallization units (Buildings 900, 901, 902, 903, 904, 905, and 906), Water Works No. 2, Power
House No. 3 (FE-17), a bagging and shipping building (FN-54), a compressor building (FA-20), an
administration building (FE-53), a change house (FEWP-22), a laboratory (FE-52), and a clock house (4[]
51). Currently, no above-grade structures remain at the MRS, except for a small portion of the floor
slab at Building FF-19. Buildings 901, 902, FF-19, and 906 were removed between 1973 and 1975 by
open burning. Building FN-54 was demolished in the 1980s, and the remaining structures were removed
between 1998 and 2000. During the recent demolition activities, a former blast berm at Building 903
was removed and placed as fill/groundcover around portions of Buildings FE-17 and 903. Structural
features that remain on site include gravel access roads, man-made ditches, sanitary sewer lines,
manholes, and the remains of three main rail tracks and several secondary tracks. Further, foundations

remain buried | foot bgs at the MRS.

In 1999, 110 90mm rounds were discovered just below the ground surface (covered with a small
amount of topsoil) just north of the access road in the northwest corner of the MRS. The rounds were
each composed of a casing and projectile, but were void of high explosives (HE). The rounds were
removed by MKM Engineers in March 2004 and placed in storage at Igloo 1500. It is unknown who was
responsible for dumping and covering the items. On-site personnel indicate the contractor screened
the immediate area where the projectiles were found for UXO/ordnance and explosives (OE), but did
not extend this search any further. There are no other reports of munitions debris (or MEC) having
been found at the MRS. Based on the one reported finding of munitions debris, the breadth of IRP
investigations conducted to date at the load line, and input from Installation personnel, the size of the
MRS boundary has been reduced to the area immediately surrounding the location where the 90mm

projectiles were found (i.e., one acre). The layout of the MRS is provided in Figure 6.

Adequate historical data identifying the presence and density of MEC items has not been fully established
and will require further evaluation during this SI. Therefore, a magnetometer assisted UXO survey will
be conducted at the location and surrounding area where the 90mm projectiles were found. The survey
will be conducted to identify any MEC or munitions debris lying on or protruding through the ground

surface and any buried anomalies. The intent of the survey is to:
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e establish presence/absence of MEC and munitions debris;
e refine the MRS boundary; and
e determine if the area can be eliminated from the MRS footprint or if further characterization is

needed.

Adequate analytical data identifying the presence of MC at the MRS has been collected under the IRP
and will be used to populate the MRS-PP. Therefore, no samples will be collected from the MRS during
this SI. Specific details of the magnetometer assisted UXO survey methods are provided in Appendix
A (FSP).
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2.6 Fuze and Booster Quarry (RVAAP-016-R-01)

The Fuze and Booster Quarry is an undeveloped parcel that encompasses 12.74 acres located in the
southwestern portion of RVAAP, approximately 1.25 miles southwest of Demolition Area #2. The MRS
is also collocated with an IRP site. The MRS, which operated from 1945 to 1975, consists of three
elongated ponds, situated end to end and separated by berms, which were constructed within an
abandoned rock quarry. Prior to the construction of the ponds, the quarry was reported to have been
used for open burning of munitions. According to information reported in the US Army CTT
Range/Site Inventory, any munitions produced at the Installation could have been disposed at the MRS.
This would include rockets, bombs, fuzes, detonators, flares, missiles, grenades, landmines, medium and
large caliber ammunition, explosives, mortars, propellant, practice ordnance, pyrotechnics, and small
arms. Installation personnel have stated that the northern and southern ponds contain MEC, while
there is uncertainty about the contents of the middle pond. At the northern pond, MEC is reportedly
visible when the water level is low. At the southern pond, MEC is apparently visible on the banks at all

times. Figure 7 shows the boundary for the Fuze and Booster Quarry MRS.

The presence of MEC and munitions debris on the banks of the ponds is not fully understood and will
require further characterization during this SI. Therefore, a magnetometer and metal detector assisted
UXO survey of the banks and immediate surrounding area will be conducted. The survey will be
conducted to identify any MEC or munitions debris lying on or protruding through the ground surface
and any buried anomalies. The intent of the survey is to:

e establish presence/absence of MEC and munitions debris; and

e refine the MRS boundary.

Further characterization work will be required at the ponds (i.e., for submerged MEC) to define the
presence of MEC; however, this effort is outside the scope of this Sl and will be conducted under

additional CERCLA actions.

Chemical contamination at the MRS is being covered under the IRP and will not be investigated further
under the MMRP. Therefore, no samples will be collected from the MRS during this SI. Existing
analytical data identifying the presence of MC collected under the IRP will be used to populate the MRSL]
PP. Specific details of the magnetometer/metal detector assisted UXO survey methods are provided in

Appendix A (FSP).
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2.7 Landfill North of Winklepeck (RVAAP-019-R-01)
This MRS is described in the US Army CTT Range/Site Inventory as a 7.55 acre unlined landfill that

accepted general plant refuse, explosive wastes residue, and open burn waste including flares and
booster cups from Winklepeck Burning Grounds. The landfill, which is collocated with an IRP site, is
situated on top of a small bluff that overlooks an unnamed stream to the east. Wetlands are associated

with the small stream.

Based on information taken from the US Army CTT Range/Site Inventory, it was determined: 1) that
MEC (booster cups) and munitions debris (aluminum liners and other nondescript items) are present on
the slope leading down to the small stream and within the stream course, which is outside of the MRS
boundary identified in the US Army CTT Range/Site Inventory; and 2) that the landfill has been excluded
and will continue to be covered under the IRP. Therefore, the MRS boundary has been revised and
expanded to 14.05 acres to include the slope area and the adjacent small stream. Figure 8 shows the

revised boundary for the Landfill North of Winklepeck MRS.

The presence of MEC and munitions debris along the slopes and within the stream course is not fully
understood and will require further characterization during this SI. Therefore, a magnetometer and
metal detector assisted UXO survey will be conducted along the hillside, creek bed, and downstream
area. The survey will be conducted to identify any MEC or munitions debris lying on or protruding
through the ground surface and any buried anomalies. The intent of the survey is to:

e establish presence and density of MEC and munitions debris; and

¢ refine the MRS boundary.

Any MEC items subsequently found at the former landfill, which is not covered under the MMRP, will be

addressed under the IRP.

Adequate analytical data for the revised MRS does not exist. Therefore, one composite surface soil
sample (via 7-wheel method) will be collected and analyzed for explosives, propellants, and TAL metals.
The sample will be collected adjacent to a location where MEC and/or munitions debris is discovered.
The intent will be to establish the presence of MC and to populate the MRS-PP. Specific details of the
magnetometer/metal detector assisted UXO survey methods, sample collection and handling protocols,

sample analysis, and sample locations are provided in Appendix A (FSP).
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2.8 40mm Firing Range (RVAAP-032-R-01)

This undeveloped MRS encompasses an open field approximately 5.17 acres in size, which is surrounded
by forest. The MRS is also collocated with an IRP site. A wooden structure located at the firing point
believed to be the former storage shed, the gun mount foundation, and the chronograph foundation are
the only remnants from the operational years still present at the MRS (RVAAP-8.A.1). The impact area
was sited in the western portion of the MRS, just uphill from the ponds at the Fuze and Booster Quarry,
which included a well defined impact area with a backstop. The backstop has since been removed from

the MRS. Figure 7 shows the current layout of the 40mm Firing Range MRS.

The MRS was used during the Viet Nam conflict (i.e., 1969 — 1971) to test the 40mm cartridge. During
this period, the rounds tested may have included both the M407Al practice round and the M406 HE
round. The practice rounds contain yellow marker dye, M9 propellant, and royal demolition explosive
(RDX) booster pellets, while the M406 HE round contains Composition B and M9 propellant. RVAAP
personnel report that UXO is present beyond the impact point, on the slope that leads down to the

Fuze and Booster Quarry MRS.

The presence of MEC and munitions debris at the former test range is not fully understood and will
require further characterization during this SI. Therefore, a magnetometer and metal detector assisted
UXO survey will be conducted at the firing point, impact area, and down range of the impact area. The
survey will be conducted to identify any MEC or munitions debris lying on or protruding through the
ground surface and any buried anomalies. The intent of the survey is to:

e establish presence/absence of MEC and munitions debris;

e refine the MRS boundary; and

e support the need for further characterization.

Chemical contamination at the MRS is being covered under the IRP and will not be investigated further
under the MMRP. Therefore, no samples will be collected from the MRS during this SI. Existing
analytical data identifying the presence of MC collected under the IRP will be used to populate the MRSL]
PP. Specific details of the magnetometer/metal detector assisted UXO survey methods are provided in

Appendix A (FSP).
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2.9 Firestone Test Facility (RVAAP-033-R-01)

The Firestone Test Facility MRS consisted of two buildings and a pond that were situated on the
southeastern side of the Load Line 6 Fuze and Booster Area. Load Line 6 is an IRP AOC. The buildings
were used as a test chamber for tube-launched, optically-tracked, wire-guided (TOW) missiles and
Dragon missiles, while shaped charges were tested under water at the pond. It was also determined
that there was an additional building located at the MRS that was used for testing shaped charges. The
building, which measured 10 ft high and 10 ft square, was constructed of reinforced concrete and fitted
with steel plates, and was surrounded by a barricade constructed of railroad ties. In addition,
Installation personnel identified a suspected test range located northeast of the former test facility. The
area comprises a small clearing and piles of dirt and large timbers. Figure 7 shows the current layout

of the Firestone Test Facility MRS.

The presence of MEC or munitions debris is not expected at or around the former test chambers since
the buildings have been removed. Regardless, a magnetometer and metal detector assisted UXO survey
will be conducted to determine if MEC or munitions debris is present. (Note: Magnetometer and metal
detectors will only be used at locations that do not have an impervious surface [i.e., concrete or
asphalt].) A magnetometer assisted UXO survey will also be conducted at the small clearing in the
northeastern portion of the former test facility and the area immediately surrounding the pond. The
surveys will be conducted to identify any MEC or munitions debris lying on or protruding through the
ground surface and any buried anomalies. The intent of the surveys is to:

e establish presence/absence of MEC and munitions debris;

e refine the MRS boundary; and

e support the need for further characterization at the former test chambers, open field, and area

surrounding the pond.

MEC may be present in the pond and will require further characterization under additional CERCLA

action. Therefore, UXO surveys of the submerged portion of the pond will not be conducted.

Chemical contamination at the MRS is being investigated under the IRP. However, no data has been
collected for the open field, which will be investigated further under this SI. Therefore, one (1) Ml
surface soil sample will be collected and analyzed for explosives, propellants, and TAL metals. The
sample area will be selected based on distinct physical features (e.g., former structures, open areas, soil
type). The intent will be to establish the presence of MC and to populate the MRS-PP. Specific details
of the magnetometer/metal detector assisted UXO survey methods, sample collection and handling

protocols, sample analysis, and sample locations are provided in Appendix A (FSP).
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2.10 Sand Creek Dump (RVAAP-034-R-01)
The Sand Creek Dump MRS, which is collocated with an IRP AOC, encompasses approximately 0.85

acres of undeveloped land that stretches along the banks of Sand Creek for approximately 1,000 ft. The
MRS is split into two sections by a railroad track. The area is heavily overgrown with trees, shrubs, and
ground cover. Debris remains at the site and is reportedly entering Sand Creek due to erosion. The
dump, which was in operation from 1950 to 1960, was reported by former workers to have been a
construction landfill for concrete, wood, asbestos debris, lab bottles, 55-gallon drums, and fluorescent
light tubes. During removal activities performed in October of 2003 under the IRP, two demilitarized
75mm projectiles were found at the MRS. The projectiles were removed by MKM Engineers and taken
to Building 1501. No other discoveries of munitions debris (or MEC) at the MRS have been reported.

Figure 9 shows the current layout of the Sand Creek Dump MRS.

The presence of MEC and munitions debris at the MRS is not fully understood and will require further
characterization during this SI. Therefore, a magnetometer assisted UXO survey will be conducted of
all open areas surrounding the dump and a UXO survey conducted within accessible areas of the dump.
The survey will be conducted to identify any MEC or munitions debris lying on or protruding through
the ground surface and any buried anomalies. The intent of the survey is to:

e establish presence/absence of MEC and munitions debris;

¢ refine the MRS boundary; and

e support the need for further characterization, if necessary.

Chemical contamination at the MRS is being covered under the IRP and will not be investigated further
under the MMRP. Therefore, no samples will be collected from the MRS during this SI. Existing
analytical data will be used to populate the MRS-PP. Specific details of the magnetometer assisted UXO

survey methods are provided in Appendix A (FSP).
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2.11 Building #F-15 and F-16 (RVAAP-046-R-01)

The MRS, which is collocated with an IRP AOC, encompasses approximately 12.23 acres of undeveloped
land. Since the completion of the US Army CTT Range/Site Inventory, the buildings at the MRS have
been demolished. At Building F-15, the only remaining feature is the raised foundation. Both the
foundation and building debris remain at Building F-16. Prior to their demolition, each building
measured approximately 60 ft wide by 120 ft long. The area surrounding the buildings is forested land.
The facility was used during WWII, the Korean War, and Vietnam War to test miscellaneous explosives
and propellants. Buildings F-15 and F-16 were referred to as the Surveillance Work Shop, where large
caliber artillery rounds (type not specified) were dismantled and inspected as part of a cyclic inspection
procedure. The procedure involved the random selection of completed rounds from storage which
were subsequently dismantled for inspection and testing of individual components (i.e., fuzes, primer,

propellant, and HE). Figure 8 provides the layout of the MRS.

The presence of MEC and munitions debris at the MRS is not fully understood and will require further
characterization during this SI. Therefore, a magnetometer assisted UXO survey will be conducted of
all accessible areas across the entire MRS. The survey will be conducted to identify any MEC or
munitions debris lying on or protruding through the ground surface and any buried anomalies. The
intent of the survey is to:

e establish presence/absence of MEC and munitions debris;

e refine the MRS boundary; and

e support the need for further characterization, if necessary.

Chemical contamination at the MRS is being covered under the IRP and will not be investigated further
under the MMRP. Therefore, no samples will be collected from the MRS during this SI. Existing
analytical data will be used to populate the MRS-PP. Specific details of the magnetometer assisted UXO

survey methods are provided in Appendix A (FSP).
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2.12 Anchor Test Area (RVAAP-048-R-01)

The Anchor Test Area, which is collocated with an IRP AOC, encompasses approximately 2.57 acres of
heavily forested land located west and adjacent to Wilcox-Wayland Road. Due to the overgrown
conditions, very few remnants of the original facility are visible at the MRS. ldentifiable features at the
MRS include several dirt mounds and a nearby sandpit. Little is known about the actual function of the
MRS, but available information suggests that it was used to test fire experimental explosively-charged
anchors into the ground. RVAAP personnel also believe the experimental munitions were used to drive
anchors for ropes or cables into the ground. While some metal debris of unknown origin has been
found in the area, the MRS has not been evaluated for the presence of MEC. Figure 10 provides the

layout of the Anchor Test Area MRS.

The presence of MEC and munitions debris at the MRS is not fully understood and will require further
characterization during this SI. Therefore, a magnetometer assisted UXO survey will be conducted of
the entire MRS. The survey will be conducted to identify any MEC or munitions debris lying on or
protruding through the ground surface and any buried anomalies. The intent of the survey is to:

e establish presence/absence of MEC and munitions debris;

e refine the MRS boundary; and

e support the need for further characterization, if necessary.

Chemical contamination at the MRS is being covered under the IRP and will not be investigated further
under the MMRP. Therefore, no samples will be collected from the MRS during this SI. Existing
analytical data will be used to populate the MRS-PP. Specific details of the magnetometer assisted UXO

survey methods are provided in Appendix A (FSP).
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2.13 Atlas Scrap Yard (RVAAP-050-R-01)
The Atlas Scrap Yard MRS, which is included in an IRP AOC, encompasses approximately 66.04 acres of

mostly open land that contains a network of roads. Originally used as a construction camp, the MRS
became a storage area for non-explosive scrap starting in 1969. Currently, the MRS is heavily
overgrown with tall grasses, isolated stands of trees, and shrubs. There are scattered piles of debris
located throughout the site that appear to be comprised of construction debris, dunnage, and metal

scraps. The layout and general location of the MRS is provided in Figure 6.

According to interviews with various RVAAP personnel, any of the munitions made or stored at the
plant may have been disposed of in this area including: small arms, explosives, pyrotechnics, propellants,
mortars, medium and large caliber munitions, landmines, hand grenades, flares, bombs, detonators, or
fuzes. The US Army CTT Range/Site Inventory reported that UXO had been uncovered in the
southwest corner of the MRS. This disclosure was based on information provided in a removal report
funded by the Joint Munitions Command (JMC); however, the name of the reference was not provided
and could not be verified. Further, the report stated that the OE, OE scrap, and UXO had been sorted

and removed from the site in 2003. Again, this information could not be verified.

The presence of MEC and munitions debris at the MRS is not fully understood and will require further
characterization during this SI. Magnetometer assisted UXO surveys will be conducted in the south[]
central, north-central, and eastern portion of the MRS. These locations were selected based on
available information presented in the US Army CTT Range/Site Inventory and HRR, and represent
areas with the highest potential to contain MEC. The survey will be conducted to identify any MEC or
munitions debris lying on or protruding through the ground surface and any buried anomalies. The
intent of the survey is to:

e establish presence/absence of MEC and munitions debris;

e refine the MRS boundary; and

e support the need for further characterization, if necessary.

Chemical contamination at the MRS is being covered under the IRP and will not be investigated further
under the MMRP. Therefore, no samples will be collected from the MRS during this SI. Existing
analytical data will be used to populate the MRS-PP. Specific details of the magnetometer assisted UXO

survey methods are provided in Appendix A (FSP).
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2.14 Block D Igloo (RVAAP-060-R-01)

This MRS consists of the area (circle with a 3,000 ft radius) contained within the suspected debris field
that resulted when Igloo 7-D-15 (“D” Block) accidentally exploded on 24 March 1943. The MRS
boundary was established by the USACE, Huntsville District to capture the probable debris field
resulting from the explosion and was based on the type of munitions stored in the bunker at the time of

the explosion. The layout of the MRS is provided in Figure 8.

The explosion was attributed to a combination of rough handling and a faulty design of the M-1 10 fuze
which left the fuze in the armed position. The result was the detonation of 2,516 clusters (M-1Al) of 20
Ib fragmentation bombs (M-41) that were being loaded into the storage magazine. The igloo, which was
60 ft long and constructed of reinforced concrete, was filled to 95 percent capacity at the time of the
detonation while a few of the bomb crates remained on the semi-trailer from which the bombs were
being off loaded. The trailer completely disintegrated in the blast while remnants of the associated truck
were hurled forward 500 to 600 feet. Other items found and the distances recorded included the
igloo’s steel door, which was propelled forward approximately 1,800 ft; a concrete fragment that was
propelled 1,800 ft to the north striking a small sawmill; and a concrete fragment that hit igloo 2-E-6

located approximately 2,100 ft forward of igloo 7-D-15.

Observations made at the scene determined that the earthen embankments held the force of the
explosion at the base so that the side-walls of the igloo sheared off at the footings. It was reported that
the blast formed two fans: the first and smaller fan was roughly circular in shape and extended to the
right, to the rear, and to the left of the igloo, while the larger fan extended forward from the igloo in an
easterly direction toward the “E” block of igloos. The major force was directed along a median line in
conjunction with the long axis of the igloo. Large sections of concrete were lifted up and over the
earthen embankments, while smaller sections traveled in the fan shaped blast to the right and left of the
median line on an approximate sixty to eighty degree angle. Some of the concrete fragments were
propelled forward in the larger of the two fans up to 3,800 ft. There was no mention of the distance
that the smaller fan stretched. After conducting searches of the Installation some time after the
detonation, RVAAP personnel indicated that the site was considered clean of UXO. However, no
documentation was found during the HRR to support this statement. Therefore, the entire MRS is

considered to potentially contain MEC or munitions debris.
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The presence of MEC and munitions debris at the MRS is not fully understood and will require
additional investigation. However, the size (622 acres) and complexity (dense forest and understory) of
this MRS precludes an exhaustive investigation. As such, the MRS will remain in the MMRP and will
require additional site investigation before a final disposition can be determined. Therefore, a
magnetometer assisted UXO survey will only be conducted in and around the area where the former
igloo was located and at documented/mapped locations where debris from the March 1943 explosion
were found. The total area to be surveyed surrounding the former igloo and the documented locations
of debris will not exceed six (6) acres. A large number of the locations of documented/mapped debris
were determined during the HRR to fall outside the MRS foot print; however, the Stakeholders agreed
that these documented locations should be included in the Sl field work. The survey will be conducted
to identify any MEC or munitions debris lying on or protruding through the ground surface and any
buried anomalies. The intent of the survey is to:

e establish presence/absence of MEC and munitions debris.

Due to the limited scope of the SI, the investigation of MEC at the MRS will require additional

investigation under future CERCLA actions.

Analytical data for the MRS does not exist. Therefore, one composite surface soil sample (via 7-wheel
method) will be collected from the former igloo area and analyzed for explosives and TAL metals.
Propellants are not included in the analytical suite since the M-110 fuze contained an azide compound
and the M-4| fragmentation bomb contained TNT. The intent of the sampling will solely be to populate
the MRS-PP. Specific details of the magnetometer assisted UXO survey methods, sample collection and

handling protocols, sample analysis, and sample locations are provided in Appendix A (FSP).
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2.15 Block D Igloo-TD (RVAAP-061-R-01)

The Block D Igloo—TD consists of the portion of the circle centered on Igloo 7-D-15 (Block D Igloo
MRS RVAAP-060-R-01) that exploded on 24 March 1943 that extends beyond the Installation boundary.
This property, which encompasses 19.25 acres, is considered separately as a transferred site. The MRS
is located to the northwest of Igloo 7-D-15 and consists of farm fields that are separated by stands of
woodlands, railroad tracks, and a right-of-way. The right-of-way runs adjacent to the RVAAP property
boundary, separating the wooded areas and farm fields from the Installation. This area represents the
debris field of the smaller of the two fans (See Section 2.14) that resulted from the explosion.
Additional information (USACE Rock Island District map) discovered during the HRR revealed that
debris was also found off the installation to the north and east of the former igloo. This debris field is
attributed to the larger of the two fans that resulted from the explosion. Since the initial findings, no
additional discoveries of debris have been reported. Figure 8 shows the layout of the Block D Igloo—

TD MRS.

The presence of MEC and munitions debris at the MRS is not fully understood and will require
additional investigation. However, the size (19.25) and complexity (topography and areas of dense
forest and understory) of this MRS precludes an exhaustive investigation. As such, the MRS will remain
in the MMRP and will require additional site investigation before a final disposition can be determined.
Therefore, a magnetometer and metal detector assisted UXO survey will be conducted within the
entire MRS foot print and at documented/mapped locations where debris from the March 1943
explosion were found. The locations of the documented/mapped debris were determined during the
HRR to fall outside the MRS foot print; however, the Stakeholders agreed that these documented
locations should be included in the Sl field work. The survey will be conducted to identify any MEC or
munitions debris lying on or protruding through the ground surface and any buried anomalies. The
intent of the survey is to:

e establish presence/absence of MEC and munitions debris.

Analytical data for the MRS does not exist. Therefore, two (2) composite surface soil samples (via 7]
wheel method) will be collected from the MRS and analyzed for explosives and TAL metals. Propellants
are not included in the analytical suite since the M-1 10 fuze contained an azide compound and the M-41
fragmentation bomb contained TNT. The intent of the sampling will solely be to populate the MRS-PP.
Specific details of the magnetometer/metal detector assisted UXO survey methods, sample collection

and handling protocols, sample analysis, and sample locations are provided in Appendix A (FSP).
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2.16 Water Works #4 Dump (RVAAP-062-R-01)

The Water Works #4 Dump is an approximate 6.15 acre wooded area located immediately west of
Water Works #4 and Load Line 7, in the southwestern portion of RVAAP. Large caliber casings were
found scattered throughout the MRS lying on the ground surface and partially buried, as were metal
parts defined as ogives from WWI |55mm shrapnel projectiles. According to RVAAP personnel, the
dates of disposal are estimated to be between 1941 and 1949. The type and origin of the casings is

unknown. Figure 7 provides the layout of the MRS.

The presence of MEC and munitions debris at the MRS is not fully understood and will require further
characterization during this SI. Therefore, a magnetometer assisted UXO survey will be conducted of
the entire MRS. The survey will be conducted to identify any MEC or munitions debris lying on or
protruding through the ground surface and any buried anomalies. The intent of the survey is to:

e establish presence/absence of MEC and munitions debris;

e refine the MRS boundary; and

e support the need for further characterization, if necessary.

Analytical data identifying the presence or absence of MC at the MRS has not been collected.

Therefore, one (1) composite surface soil sample (via the 7-wheel method) will be collected and
analyzed for explosives, propellants, and TAL metals. The intent will be to establish the presence of MC
and to populate the MRS-PP. Specific details of the magnetometer assisted UXO survey methods,
sample collection and handling protocols, sample analysis, and sample locations are provided in

Appendix A (FSP).
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2.17 Group 8 MRS (formerly Area Between Buildings 846 and 849)
(RVAAP-063-R-01)
Based on a request by the OHARNG, the name of the MRS was changed in the AEDB-R database on 29
March 2007 from the “Area Between Buildings 8446 and 849” to “Group 8 MRS”. The MRS
encompasses 2.65 acres and consists of most of the area between Buildings 846 and 849. This area is
disturbed land currently being used as an OHARNG vehicle staging area. The land between the
buildings may have been used for burning of construction debris and rubbish in the past. In 1996, one
anti-personnel fragmentation bomb (referred to as a “hammerhead” anti-personnel bomb) loaded with
HE was found at the MRS. The bomb was taken to Demolition Area #2 and detonated at the RCRA
unit by a Ordnance Company that had been dispatched from Wright-Patterson Air Force Base.
OHARNG personnel discovered the bomb. In addition, one demilitarized (i.e., cut into two halves)
I75mm projectile was found on the ground surface at the MRS. The demilitarized projectile was

removed and taken to Building 1501. Figure 6 provides the layout of the MRS.

The presence of MEC and munitions debris at the MRS is not fully understood and will require further
characterization during this SI. Therefore, a magnetometer and metal detector assisted UXO survey
will be conducted of the entire MRS. The survey will be conducted to identify any MEC or munitions
debris lying on or protruding through the ground surface and any buried anomalies. The intent of the
survey is to:

e establish presence/absence of MEC and munitions debris;

e refine the MRS boundary; and

e support a NFA recommendation, if appropriate.

Analytical data identifying the presence or absence of MC at the MRS has not been collected.
Therefore, five (5) Ml surface soil samples will be collected and analyzed for explosives, propellants, and
TAL metals. The sample areas will be selected based on the physical layout of the location (i.e., areas of
equal topographic elevation, soil type, vegetation). The intent will be to establish the presence of MC
and to populate the MRS-PP, and to provide information to support an NFA recommendation. Specific
details of the magnetometer/metal detector assisted UXO survey methods, sample collection and

handling protocols, sample analysis, and sample locations are provided in Appendix A (FSP).
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3.0 SCOPE OF WORK

This MMRP Sl includes the following three interrelated tasks:
e HRR — consists of identifying data gaps from the Phase 3 CTT Range/Site Inventory (Preliminary
Assessment [PA]) and obtaining and reviewing historical records to fill these gaps;
e TPP Session — consists of planning activities to identify project objectives and design data
collection programs to meet these objectives; and
e Sl Field Sampling and Reporting — consists of performing field investigation activities at the MRSs

and preparing an Sl report of the findings, including scoring each MRS using the MRS-PP.

3.1 Historical Records Review

The intent of the HRR was to perform a records search to document historical and other known
information for the MRSs identified at RVAAP, to supplement the US Army CTT Range/Site Inventory
information, and to support the TPP process designed to facilitate decisions on those areas where more

information is needed to determine the next step(s) in the CERCLA process.

A CSM was prepared and submitted with the HRR report to help determine current or reasonably
anticipated human and environmental exposures to MEC and MC by identifying potential human and
ecological receptors. The CSM provided a conceptualization of the following on site conditions:

e physical and ecological profiles;

e actual or the reasonably anticipated presence of MEC and MC;

e actual or reasonably anticipated points of exposure and exposure pathways; and

e actual or reasonably anticipated future human and ecological receptors.

The CSM is a flexible tool that can be used to assist and streamline the decision making process when
developing an investigative approach used to characterize a site. In brief, the CSM allows for a focusing
of the investigation tailored toward the current or reasonably anticipated exposure scenarios that are

most critical to human health and the environment.

The Final HRR Report was submitted in January 2007 to the Stakeholders, USACE, and USAEC.

3.2 TPP Process

The TPP process is a comprehensive and systematic method that involves four phases of planning
activities. It was developed to identify project objectives and design data collection programs for

hazardous, toxic, and radioactive waste (HTRW) sites. Use of the TPP process is consistent with the
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philosophy of taking a gradual approach to planning that will produce the type and quality of results

needed for site-specific decision making.

The TPP 2 session was held at RVAAP on 10 August 2006 and the minutes of this meeting are
presented in Appendix D. While the TPP 2 session did not result in providing MRS-specific direction
for planning the Sl sampling/field activities, it did serve to identify Installation and Ohio EPA concerns for
each MRS and convey the level of effort and robustness of investigations that typically are conducted at
RVAAP. Further discussions were held between Ohio EPA, USACE, and €M on |3 March 2007 on
proposed sampling and analytical methods, and the burden of proof required to characterize and
eliminate a site for further action. Because of the known presence of MEC and MC at multiple sites,
further characterization under additional CERCLA action will be required. At these sites, it was
determined that the Sl level of effort should only focus on collecting data that will further these
additional investigations and/or the need for immediate action. Table 2 provides a summary of the

decisions made concerning the MRSs.

Table 2: Summary of MEC and MC Decisions

MRS MEC MC
Perform magnetometer/metal | Collect surface soil samples in south
Ramsdell Quarry Landfill detector assisted UXO guarry to assess presence/absence of
survey. MC and populate the MRS-PP.

Surface soil sampling will not be
conducted. Existing analytical data will
be used to populate MRS-PP.

Perform magnetometer

Erie Burning Grounds assisted UXO survey.

Surface soil sampling will not be
conducted. Existing analytical data will
be used to populate MRS-PP.

Perform magnetometer

Demolition Area #2 assisted UXO survey.

Collect surface soil sample from

Load Line #1 Perform magnetometer propellant location to assess
assisted UXO survey. presence/absence of MC and populate
the MRS-PP.
Surface soil sampling will not be
Load Line #12 Perform magnetometer cond_ucted, sitg covered u_nder IRP.
assisted UXO survey. Existing analytical data will be used to

populate MRS-PP.

Surface soil sampling will not be
conducted, site covered under IRP.
Existing analytical data will be used to
populate MRS-PP.

Perform magnetometer/metal
Fuze and Booster Quarry detector assisted UXO
survey.

Collect surface soil sample from within
the footprint of the new MRS solely to
assess preence/absence of MC and
populate the MRS-PP.

Perform magnetometer/metal
Landfill North of Winklepeck | detector assisted UXO
survey.

September 2007 3-2
USACE Omaha\MMRP\Ravenna AAP\WP Final\Final RVAAP WP 091207




o U1 A W BN

Table 2:

Ravenna Army Ammunition Plant, Ohio
Final Work Plan

Summary of MEC and MC Decisions (continued)

MRS

MEC

MC

40mm Firing Range

Perform magnetometer/metal

detector assisted UXO survey.

Surface soil sampling will not be
conducted, site covered under IRP.
Existing analytical data will be used to
populate MRS-PP.

Firestone Test Facility

Perform magnetometer/metal

detector assisted UXO survey.

Collect surface soil sample from the open
field area to assess presence/absence of
MC and populate the MRS-PP.

Sand Creek Dump

Perform magnetometer
assisted UXO survey.

Surface soil sampling will not be
conducted, site covered under IRP.
Existing analytical data will be used to
populate MRS-PP.

Building #F-15 and F-16

Perform magnetometer
assisted UXO survey.

Surface soil sampling will not be
conducted, site covered under IRP.
Existing analytical data will be used to
populate MRS-PP.

Anchor Test Area

Perform magnetometer
assisted UXO survey.

Surface soil sampling will not be
conducted, site covered under IRP.
Existing analytical data will be used to
populate MRS-PP.

Atlas Scrap Yard

Perform magnetometer
assisted UXO survey.

Surface soil sampling will not be
conducted, site covered under IRP.
Existing analytical data will be used to
populate MRS-PP.

Block D Igloo

Perform magnetometer
assisted UXO survey of select
areas.

Collect surface soil sample from former
Igloo solely to populate MRS-PP.

Block D Igloo—TD

Perform magnetometer/metal

detector assisted UXO survey.

Collect surface soil samples from MRS
solely to populate MRS-PP.

Water Works #4 Dump

Perform magnetometer
assisted UXO survey.

Collect surface soil sample from MRS to
assess presence/absence of MC and
populate the MRS-PP.

Group 8 MRS (formerly
known as Area Between
Buildings 846 and 849)

Perform magnetometer/metal

detector assisted UXO survey.

Collect surface soil samples from MRS to
assess presence/absence of MC and to
populate the MRS-PP.

3.3 Field Activities

The intent of the field work is to collect the information necessary to assist in the determination of

what actions, if any, are to be taken at the MRSs. Therefore, from the data collected a decision can be

made on whether further investigation is required at the site(s), an immediate response is required, or

the site(s) qualifies for a NFA. However, if new evidence should arise indicating that a potential problem

exists at an “NFA” site, then the site would be reopened and investigated further under the MMRP. The

information collected should also be sufficient to assist in refining the MRS CTC estimates and the MRS-
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PP. To obtain the information necessary to make these determinations, magnetometer assisted (and
metal detector assisted at selected MRSs) UXO surveys will be performed, along with the collection of
surface soil samples. Again, at sites where further characterization is likely the Sl field activities will be
focused on collecting data that will aid future investigations (e.g., refining MRS boundaries) and/or the

need for immediate action (i.e., presence of MPPEH).

3.3.1 MEC Field Activities

The primary goal of the MEC field activities is to find sufficient evidence to show if MEC are present at a
site. In general, encountering just one MEC item is sufficient evidence to determine that additional work
is necessary to characterize a particular MRS. A secondary goal is to use the MEC field activities to
refine site boundaries. To make this determination, the Sl field activities will consist of magnetometer
UXO surveys (and metal detector assisted at select MRSs) of each MRS. The type of detector to be
used, and at which MRSs, will be based on the historical data that was gathered during the HRR. At
sites where ferrous munitions are known to be present, a magnetometer will be used to screen for
MEC, while a magnetometer and metal detector will be used at sites that are know to contain both
ferrous and non-ferrous munitions. Further, at MRSs that have data gaps concerning the type of

munitions that are present, both devices will be used.

A handheld magnetic gradiometer (e.g., Schonstedt or equivalent) and/or metal detector (White Matrix
Mé or equivalent) will be used by the UXO survey team to assist in locating buried ferrous and non[]
ferrous metallic items and items lying on the ground surface obscured by vegetation. The primary
factors that affect the ability of magnetic gradiometers to detect objects or features include: size and
mass of the object, orientation, distance from the sensor (depth) and the material properties contrast
between the object or feature and the surrounding materials. However, the general operating
capabilities of a Schonstedt GA-52Cx can detect a small nail (i.e., |/ inch PK nail) buried |12-inches and
a 18-inch length of ¥4-inch diameter pipe buried at 9 feet. The sweep team, consisting of two UXO
Technicians, will use the line abreast and a random meandering method to conduct the surveys at the

MRSs.

The line abreast method will be used to assess small areas (i.e., generally less than 10 acres) to achieve
100 percentage coverage of the area of concern. This method involves team members walking side by
side; separated by a distance that does not exceed coverage of the adjoining person’s field of view
(approximately 5 to 6 feet in open areas). Each team member will visually examine and sweep his search
area with a magnetometer and/or metal detector to locate metallic objects that may be MEC, munitions
debris, or cultural debris. To assist the field teams in maintaining relatively straight survey lines and
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achieving 100 percent coverage of the survey area, GPS referenced end and intermediate points will be

marked with pin flags, wooden stakes, or traffic cones.

In large open areas (i.e., greater than 10 acres), the random meandering survey method will be used to
assess the site. This approach is performed by randomly walking across the MRS in an unsystematic
pattern. Each team member will visually examine and sweep his search area with a magnetometer

and/or metal detector to locate metallic objects that may be MEC, munitions debris, or cultural debris.

Visual surveys will be conducted in areas that inherently have significant cultural interference or are
known only to contain propellant (i.e., Load Line #1). This can include areas that are covered with an
impervious surface (e.g., reinforced concrete), have been altered and contain fill (e.g., road ways,

railroad tracks, etc.), or have extensive buried utilities.

Items that are discovered lying on the ground surface or protruding through the ground surface will be
identified, to the extent possible, and have their location recorded with a Global Positioning System
(GPS) unit. For this Sl effort, a Trimble GEO XT handheld sub-centimeter GPS unit will be used during
the field investigation. Buried anomalies that are detected will be noted but not excavated to determine
their identity. As MEC items are discovered, the team members will mark their location in the field with
a pin flag for identification, take a digital photograph and record the finding in a bound notebook and
record their location. At the end of each field day Daily Quality Control Reports (DQCRs) will be filled
out recording each day’s events and findings. Munitions debris items will be counted and reported on a
per area basis. Munitions debris are defined as remnants of munitions, including fragments, penetrators,
projectiles, shell casings, links, fins, etc. that remain after munitions use, demilitarization, or disposal. In
general, munitions debris does not contain energetic material. The items will not be removed or have
their geographic coordinates recorded. When MEC is encountered during the UXO surveys, it will be
marked and the USACE, Omaha Project Manager, Installation point of contact (POC), Ohio EPA, and
e?M TPM will be notified, and a decision made on the next course of action. Under no circumstances

will MEC be handled, moved, or disturbed during the Sl field activities.

Table 3 summarizes the proposed UXO survey activities to be conducted at each MRS and the

rationale to assess the presence of MEC.
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Proposed UXO Survey Activities
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MRS

MEC Survey

Design/Rationale

Ramsdell Quarry Landfill

Perform meandering path UXO survey of old OB/OD
area in quarry (~3 acres) and line abreast
magnetometer/metal detector assisted UXO survey of
the open northeastern section of the southern quarry
area (~2 acres). A meandering path UXO survey will be
performed within the remaining area at the southern
qguarry area. The NE quadrant of the southern quarry is
the suspected former OB/OD area; as such, a line
abreast survey method will be used to provide 100
percent coverage. A meandering path survey will be
used in the remaining area of the southern quarry to
identify kick-out of munitions resulting from OB/OD
operations.

Identify presence/absence of MEC lying on the
ground surface in southern quarry, and determine if
area can be eliminated from MRS footprint or if
further characterization is needed. UXO survey of
OB/OD quarry area conducted to support further
characterization and to substantiate MRS footprint.
Presence of MEC at former OB/OD quarry area has
been established and will require additional
characterization under future CERCLA action, thus
limited UXO survey efforts.

Observation of one MEC item is sufficient to require
further characterization at a MRS. Combination of
UXO surveys in the OB/OD area and southern
quarry is designed to provide greatest possible
coverage.

Erie Burning Grounds

Perform meandering path magnetometer assisted UXO
survey of all accessible dry areas (~14 acres). The
presence of MEC in the flooded sections of EBG is
expected. However, the investigation of the flooded area
is outside the scope of this SI and will require additional
characterization in future CERCLA investigations.

UXO survey to substantiate presence of MEC and to
determine type, if possible. Survey will be conducted
to support further characterization work under future
CERCLA action. Presence of MEC within the
flooded areas is suspected and will require additional
characterization under future CERCLA action, thus
limited UXO survey efforts.

Observation of one MEC item is sufficient to require
further characterization at a MRS. Planned UXO
survey is designed to provide greatest possible
coverage of dry areas within the MRS.
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Table 3:

Proposed UXO Survey Activities (continued)
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MRS

MEC Survey

Design/Rationale

Demolition Area #2

Perform meandering path magnetometer assisted UXO
survey of Bomb Disposal Area, 2 Burial Sites, and
Rocket Ridge, and associated surrounding areas (~ 6—
12 acres). Perform meandering path magnetometer
assisted UXO survey along the current boundary of the
MRS footprint.

Establish locations and substantiate boundaries of
the four areas identified. Refine current boundary of
the MRS footprint. Support MEC further action
determination at these areas. MEC is known to exist
throughout remainder of MRS and will require further
investigation under additional CERCLA action.

Observation of one MEC item is sufficient to require
further characterization at a MRS. Planned UXO
survey is designed to provide greatest possible
coverage of subject areas within the MRS.

Load Line #1

Perform meandering path UXO survey within and
surrounding the location where propellants are
discovered, and include the areas around Buildings CB-
13, CB-13B, CB-14, and the popping furnace (~ 1 acre).

Survey will be performed to confirm presence,
density, and location of any remaining propellant,
and to substantiate the MRS footprint. Site will
require further characterization under future
CERCLA action.

Observation of one MEC item is sufficient to require
further characterization at a MRS. Presence of triple
base propellants has been established.

Load Line #12

Perform line abreast magnetometer assisted UXO
survey of the location and surrounding area where the

buried inert 90mm projectiles were recovered (~ 1 acre).

Presence and density of MEC and/or munitions
debris is not fully understood. Survey will be
conducted to identify presence/absence of MEC and
substantiate the MRS footprint. Site may require
further characterization under future CERCLA action.

Observation of one MEC item is sufficient to require
further characterization at a MRS. Planned UXO
survey is designed to provide greatest possible
coverage of subject area.
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Table 3:

Proposed UXO Survey Activities (continued)

Ravenna Army Ammunition Plant, Ohio
Final Work Plan

MRS

MEC Survey

Design/Rationale

Fuze and Booster Quarry

Perform meandering path magnetometer/metal detector
assisted UXO survey of the banks and surrounding area
at all three ponds (~ 2 acres). Due to safety concerns
(i.e., steep uneven terrain) a meandering path survey
method has been selected for the MRS.

Presence of MEC or munitions debris on the banks
of the ponds is not fully understood. Survey will be
conducted to determine presence/absence of MEC
and substantiate the MRS footprint. MEC in ponds is
suspected and will require further characterization
under future CERCLA action.

Observation of one MEC item is sufficient to require
further characterization at a MRS. Planned UXO
survey is designed to provide greatest possible
coverage of the banks to identify MEC.

Landfill North of Winklepeck

Perform meandering path magnetometer/metal detector
assisted UXO survey of the hillside and creek bottom
adjacent and down stream of the former landfill area (~
15 acres).

Presence of MEC or munitions debris are known to
exist, but not fully understood within the stream
course. Survey will be conducted to determine
presence/absence of MEC and to substantiate the
MRS footprint. MEC uncovered in the former landfill
area will be addressed under the IRP. Site will
require further characterization under future
CERCLA action.

Observation of one MEC item is sufficient to require
further characterization at a MRS. Planned UXO
survey is designed to provide greatest possible
coverage of the MRS.

40mm Firing Range

Perform meandering path magnetometer/metal detector
assisted UXO survey of down range target area,
overshot area, and firing point (~ 3 acres). Due to
safety concerns (i.e., uneven steep terrain at the impact
area) a meandering path survey method has been
selected for the 40mm MRS.

Presence of MEC is not fully understood. Survey will
be conducted to determine presence/absence of
MEC and substantiate the MRS footprint. sjte will
require further characterization under future
CERCLA action.

Observation of one MEC item is sufficient to require
further characterization at a MRS. Planned UXO
survey is designed to provide greatest possible
coverage of subject areas.
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Table 3:

Proposed UXO Survey Activities (continued)

Ravenna Army Ammunition Plant, Ohio
Final Work Plan

MRS

MEC Survey

Design/Rationale

Firestone Test Facility

Perform line abreast magnetometer/metal detector
assisted UXO survey around former test chambers and
at the open field in the eastern end of the MRS (~ 0.5
acres). Perform meandering path magnetometer/metal
detector assisted UXO survey around the pond area (~
0.5 acres). Magnetometers/metal detectors will only be
used on bare ground surfaces. No water surveys of the
pond will be conducted. Line abreast methods were
selected to provide 100 percent coverage of areas that
have the greatest potential to contain MEC. A
meandering path survey was selected for the area
surrounding the pond since munitions were tested
underwater and are not expected outside this area.

Presence of MEC is not expected at or around the
former test chambers or open field. Survey will be
conducted to determine presence/absence of MEC
and substantiate the MRS footprint around the
former test chambers, open field, and area
surrounding the pond. MEC may be present in the
pond and will require further characterization under
additional CERCLA action.

Observation of one MEC item is sufficient to require
further characterization at a MRS. Combination of
UXO surveys is designed to provide greatest
possible coverage of subject areas.

Sand Creek Dump

Perform meandering path magnetometer assisted survey

of all open areas and UXO survey within dump area (~ 1
acre). A meandering path survey method was selected
to avoid vegetation and other obstructions located at the
MRS.

Presence of MEC is not fully understood. Survey will
be conducted to identify presence/absence of MEC
and to substantiate the MRS footprint. Site may
require additional characterization work under future
CERCLA action.

Observation of one MEC item is sufficient to require
further characterization at a MRS. Planned UXO
survey is designed to provide greatest possible
coverage of the MRS.

Building #F-15 and F-16

Perform meandering path magnetometer assisted UXO
survey of the entire MRS (~ 12 acres).

Presence of MEC and munitions debris lying on the
ground surface and potentially buried are not fully
understood. Survey will be conducted to determine
presence/absence of MEC and to substantiate MRS
footprint. Site may require additional
characterization work under future CERCLA action.

Observation of one MEC item is sufficient to require
further characterization at a MRS. Planned UXO
survey is designed to provide greatest possible
coverage of the MRS.
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Table 3:

Proposed UXO Survey Activities (continued)

Ravenna Army Ammunition Plant, Ohio
Final Work Plan

MRS

MEC Survey

Design/Rationale

Anchor Test Area

Perform line abreast magnetometer assisted UXO
survey of entire MRS (~ 3 acres).

Presence of MEC and munitions debris lying on the
ground surface and potentially buried are not fully
understood. Survey will be conducted to determine
presence/absence of MEC and substantiate the MRS
footprint. Site may require additional
characterization work under future CERCLA action.

Observation of one MEC item is sufficient to require
further characterization at a MRS. Planned UXO
survey is designed to provide greatest possible
coverage of the MRS.

Atlas Scrap Yard

Perform line abreast magnetometer assisted UXO
survey in the south-central section of the MRS where
MEC and munitions debris have reportedly been found
and a meandering path magnetometer assisted UXO
survey around debris piles that remain at the MRS (~ 12
acres).

Presence of MEC is not fully understood. Survey will
be conducted to determine presence/absence of
MEC and to substantiate the MRS footprint. Site
may require additional characterization under future
CERCLA action.

Observation of one MEC item is sufficient to require
further characterization at a MRS. Combination of
UXO surveys is designed to provide greatest
possible coverage of the MRS.

Block D Igloo

Perform meandering path magnetometer assisted UXO
survey around former igloo and documented locations
where debris were found. Area to be surveyed not to
exceed 1 percent total of the MRS area (~ 6 acres).

Presence of MEC is not fully understood. Limited
survey to identify the presence of MEC at areas
where derbis has previously been found. pye to size
and complexity of the MRS, further characterization
under future CERCLA action will be required.

Observation of one MEC item is sufficient to require
further characterization at a MRS. Planned UXO
survey is designed to target high probability areas
where debris has been discovered.
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Table 3:

Proposed UXO Survey Activities (continued)

Ravenna Army Ammunition Plant, Ohio
Final Work Plan

MRS

MEC Survey

Design/Rationale

Block D Igloo—TD

Perform meandering path magnetometer/metal detector
assisted UXO survey of entire MRS (~ 19 acres) and of
areas where debris historically was found (~ 10 acres)

not included in the original MRS footprint. A meandering

path survey method was selected to avoid vegetation
and other obstructions located within the MRS.

Presence of MEC is not fully understood. Survey will
be conducted to identify presence of MEC. Due to
size and complexity of the MRS, further
characterization under future CERCLA action will be
required.

Observation of one MEC item is sufficient to require
further characterization at a MRS. Planned UXO
survey is designed to target high probability areas
where debris has been discovered.

Water Works #4 Dump

Perform line abreast magnetometer assisted UXO
survey of open northeastern section of MRS and
meandering path survey of remaining area (~ 6 acres).
A line abreast survey method was selected for the open
area to provide 100 percent coverage where munitions
and munitions debris are known to exist. A meandering
path survey method was selected for the remaining
wooded area to avoid obstructions.

Presence of MEC lying on the ground surface and
potentially buried are not fully understood. Survey
will be conducted to determine presence/absence of
MEC and to substantiate MRS footprint. Site will
require further characterization under future
CERCLA action.

Observation of one MEC item is sufficient to require
further characterization at a MRS. Combination of
UXO surveys is designed to provide greatest
possible coverage of the MRS.

Group 8 MRS (formerly
known as Area Between
Buildings 846 and 849)

Perform line abreast magnetometer/metal detector
assisted UXO survey of entire MRS (~ 3 acres).

Presence of MEC and munitions debris lying on the
ground surface is not fully understood. Survey will
be conducted to determine presence/absence of
MEC and provide data to obtain NFA or need for
future work.

Observation of one MEC item is sufficient to require
further characterization at a MRS. Planned UXO
survey is designed to provide greatest possible
coverage of the MRS.

Footnote: The potential for MEC exists at each MRS; as such, magnetometer-assisted surveys will be performed for anomaly avoidance safety

precautions and to identify buried metallic items.
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Final Work Plan

3.3.2 MC Field Activities
Field activities for MC involve surface soil sampling to determine whether a site has been impacted by

MC. A weight-of-evidence approach comparing analytical data to the EPA Region 9 Residential will be
used to justify moving the site into the Rl phase. For non-carcinogens, the analyte will be screened
against 1/10 the residential PRG. As with the MEC, the MC decision point is whether MC is present at
levels of concern in locations deemed most likely to contain MC. MC constituents will be compared to
EPA Region 9 Residential PRGs on a point to point basis. MC constituents exceeding the PRGs will be
defined as elevated. A straight comparison to the EPA Region 9 Residential PRGs will be made for
carcinogenic analytes, while non-carcinogenic analytes will be compared to 1/10 the residential PRG

value.

An MI sampling approach will be used to assess the presence of MC at selected MRSs. This method will
be used because it will provide a repeatable and accurate measure of the average concentrations of
explosives, metals, and propellants that may be present within a sample area. While it is not the intent
of the Sl to determine the nature and extent of all contaminants, the Ml approach will be used to
provide adequate data to confirm that MC is not present at an MRS. Composite (via 7-wheel method)
surface soil samples will also be collected from those MRSs that do not have existing analytical and are
too complex to fully characterize under the scope of this Sl. In addition, three (3) composite surface soil
samples will be kept in reserve as contingency samples. Composite surface soil samples will be collected
using the 7-Sample Wheel method obtained from Cold Regions Research and Engineering Laboratory’s
(CRREL’s) Special Report (SR) 96-15, Assessment of Sampling Error Associated with Collection and Analysis of

Soil Samples at Explosives-Contaminated Sites.

One MI sample will consist of 30 sub-samples collected from a distinct sample area established at an
MRS. The selection of sample areas will be done on a site by site basis and will depend on several
factors including, the physical/chemical characteristics of a given MRS and the reasonably anticipated
future land use and potential exposure scenario. Sub-sample locations will be selected using the same
random meandering approach used during the UXO surveys of large MRS areas; that is, field personnel
will randomly meander over the entire sample area randomly throwing out sample stakes. Composite
surface soil samples will be collected from locations that have the greatest potential to have elevated
levels of MC. These locations will be selected based on field observations and safety concerns.
Procedures for Ml sampling and composite sampling following the 7-Sample Wheel method are
described in detail in the FSP. Table 4 summarizes the proposed MC sampling activities to be
conducted at each MRS and the rationale behind collecting the samples.
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All fieldwork will be of sufficient quality to meet the data quality objectives (DQOs) for the project as
dictated in the QAPP (Appendix B). Details of the planned MC field sampling activities are provided in
the FSP included in Appendix A.
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Table 4: Proposed MC Sampling Activities

Ravenna Army Ammunition Plant, Ohio
Final Work Plan

MRS

MC Sampling

Design/Rationale

Ramsdell Quarry
Landfill
(RVAAP-001-R-01)

Collect four Ml surface soil samples from
distinct areas (1 per area) within the southern
quarry area. M| samples will be analyzed for
TAL metals, propellants, and explosives. Soll
samples will not be collected from the former
OB/OD quarry area.

Identify presence/absence of MC at the southern quarry and to populate
the MRS-PP. Sample analytical data will be compared with EPA Region
9 Residential PRGs". Samples will not be collected from former OB/OD
quarry area since MC is covered under the IRP.

Detection of MC greater than the PRGs is sufficient to require further
characterization at a MRS. MI coverage is designed to provide greatest
possible coverage of the MRS to attain NFA or need for further
characterization.

Load Line #1
(RVAAP-008-R-01)

Collect one MI surface soil sample from area

where propellant is found. Ml sample will be

analyzed for explosives, propellants, and TAL
metals.

Identify presence/absence of MC at the location were propellant may be
located and to populate the MRS-PP. Sample analytical data will be
compared with EPA Region 9 Residential PRGs".

Detection of MC greater than the PRGs is sufficient to require further
characterization at a MRS. MI coverage is designed to provide greatest
possible coverage of the MRS to determine need for further
characterization.

Landfill North of
Winklepeck
(RVAAP-019-R-01)

Collect one composite surface soil sample
from the new MRS footprint. gyrface soil
sample will be analyzed for explosives,
propellants, and TAL metals.

Identify presence/absence of MC at the MRS and to populate the MRS-
PP. Sample analytical data will be compared with EPA Region 9
Residential PRGs".

Detection of MC greater than the PRGs is sufficient to require further
characterization at a MRS. Composite sample designed to provide
information for the MRS-PP, solely. Based on potential presence of
MEC, site will require further characterization.
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Table 4: Proposed MC Sampling Activities (continued)

Ravenna Army Ammunition Plant, Ohio
Final Work Plan

MRS

MC Sampling

Design/Rationale

Firestone Test
Facility
(RVAAP-033-R-01)

Collect one MI surface soil sample from the
open field in the eastern end of the Firestone
Test Facility. MI sample to be analyzed for
explosives, propellants, and TAL metals.

Identify presence/absence of MC at the open field and to populate the
MRS-PP. Sample analytical data will be compared with EPA Region 9
Residential PRGs'. This area has not been sampled under the IRP;
therefore, it will be sampled under the MMRP.

Detection of MC greater than the PRGs is sufficient to require further
characterization at a MRS. MI sample designed to provide greatest
possible coverage of the open field to eliminate area from the MRS foot
print and attain NFA or need for further characterization. Based on
potential presence of MEC in the pond, the MRS will require further
characterization.

Block D Igloo
(RVAAP-060-R-01)

Collect one composite surface soil sample
from former igloo area. Surface soil sample
will be analyzed for explosives and TAL
metals.

Surface soil sample to be collected solely to populate the MRS-PP. Site
likely to require further characterization.

Detection of MC greater than the PRGs is sufficient to require further
characterization at a MRS. Composite sample designed to provide
information for the MRS-PP, solely. Due to the complexity of the MRS,
site will require further characterization.

Block D Igloo-TD
(RVAAP-061-R-01)

Collect two composite surface soil samples
from MRS. Surface soil sample will be
analyzed for explosives and TAL metals.

Surface soil samples to be collected solely to populate the MRS-PP.
Site likely to require further characterization, which falls outside the
scope of the SI.

Detection of MC greater than the PRGs is sufficient to require further
characterization at a MRS. Composite samples designed to provide
information for the MRS-PP, solely. Due to the complexity of the MRS,
site will require further characterization.
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Table 4: Proposed MC Sampling Activities (continued)

Ravenna Army Ammunition Plant, Ohio
Final Work Plan

MRS

MC Sampling

Design/Rationale

Water Works #4
(RVAAP-062-R-01)

Collect one composite surface soil sample
from the MRS. Surface soil sample will be
analyzed for explosives, propellants, and TAL
metals.

Identify presence/absence of MC at the MRS and to populate MRS-PP.
Samplle analytical data will be compared with EPA Region 9 Residential
PRGs".

Detection of MC greater than the PRGs is sufficient to require further
characterization at a MRS. Composite sample designed to provide
information for the MRS-PP, solely. Based on potential presence of
MEC, site will require further characterization.

Group 8 MRS
(RVAAP-063-R-01)

Collect five MI surface soil samples from
distinct areas (1 per area) within the MRS
footprint. Surface soil samples will be
analyzed for explosives, propellants, and TAL
metals.

Identify presence/absence of MC at the MRS and to populate the MRS-
PP. Sample analytical data will be compared with EPA Region 9
Residential PRGs".

Detection of MC greater than the PRGs is sufficient to require further
characterization at a MRS. MI coverage is designed to provide greatest
possible coverage of the MRS to attain NFA or need for further
characterization.

! EPA Region 9 Residential Preliminary Remediation Goals. (Note: A straight comparison to the EPA Region 9 Residential PRGs will be made for
carcinogenic analytes, while non-carcinogenic analytes will be compared to 1/10 the residential PRG value.
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3.3.3 Laboratory Analysis
The total number of field investigative samples and replicates/duplicates that are planned and the

selected laboratory analyses are presented in. The planned analytical methods were selected on the
basis of the munitions items known to have been used or disposed at the site and include a standard
suite of range-related analytical parameters to account for unknown items. The standard analytical
methods include explosives (EPA Method 8330B), TAL metals (EPA Methods 6010C and 7471A), and
propellants (EPA Methods 353.2). Bulk samples will be sent to the laboratory (i.e., Test America, North
Canton) for method preparation. Method preparation will include drying, grinding and sieving. Once
the samples have been prepped, Test America, North Canton will ship the samples to Test America,
Sacramento for explosives and propellants analysis. Test America, North Canton will retain enough

volume to perform the TAL metals analysis.

Table 5: Sample Summary
Number of Samples/Analytical Parameters QA/QC Samples
MRS Explosives Propellants TAL Metals | Field Duplicates
Ramsdell Quarry Landfill 4 4 4 0
Load Line #1 1 1 1 1
Landfill North of Winklepeck® 1 1 1 0
Firestone Test Facility 1 1 1 1
Block D Igloo* 1 0 1 1
Block D Igloo-TD* 2 0 2 0
Water Works #4 Dump* 1 1 1 1
Group 8 MRS 5 5 5 0
Contingency Samples3 8 8 8 0
TOTAL 24 21 24 4

! Composite samples will be collected from these MRSs.
% Two duplicate samples will be collected for the MI sample group and two for the composite sample

group.

8 Contingency samples (7-wheel composite surface soil samples) will be collected at locations with
unexpected field conditions (e.g., unexpected discovery of MEC).

Note: Field splits will be collected by Ohio EPA

As previously stated, the process for selecting a suite of analytes is based, in part, on the munitions
known or suspected to have been used or disposed of at a particular MRS. e2M will meet the project]
specific DQOs for sampling, analysis, and quality assurance/quality control (QA/QC) objectives by
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Ravenna Army Ammunition Plant, Ohio
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collecting the proper quantities and types of samples, using the correct analytical methodologies,
implementing field and laboratory QA/QC procedures, and using data validation and evaluation
processes. The DQOs for each analytical method is based on the EPA Region 9 Residential PRGs for
carcinogenic constituents and |/10 the Residential PRGs for non-carcinogenic constituents and site-
specific surface soil background values, which are provided in the QAPP (Appendix B). Laboratory
requirements for the analytical methods being used for this project are provided in the FSP and in the
QAPP. These procedures include requirements for sample preparation, sampling containers,

preservation methods, and holding times.

The QAPP has been developed to support the sampling, analysis, and evaluation activities associated
with this project. The QAPP consists of policies, procedures, specifications, standards, and
documentation sufficient to produce data of quality adequate to meet the DQOs for the project. The
QAPP has been prepared to ensure that this responsibility is met throughout the duration of this
project. It addresses procedures to assure the precision, accuracy, representativeness, completeness,
comparability and sensitivity (PARCCS) of field and laboratory data generated during the course of this
project. The QAPP defines the first stage of the QA requirements for sample and data acquisition,

handling, and assessment.

QA procedures such as tracking, reviewing, and auditing are implemented as necessary to ensure that all
project work is performed in accordance with professional standards, EPA and Ohio EPA regulations

(e.g., F&O) and guidelines, and the specific goals and requirements stated in this VP.

QC of sample collection, analysis, and assessment will be performed by technical project personnel.
Laboratory equipment will be maintained and calibrated, and records of these activities will be kept in
accordance with established procedures. This will include laboratory oversight by eM project

personnel, as well as laboratory data and document review.

Per the EPA criteria for data quality for risk-based projects, at least 10% of the analytical data are
required to meet a comprehensive data level of QA/QC related to sample collection, laboratory
analysis, and data validation techniques. Following the process identified in the QAPP, final data usability
will be determined by the e*M Project Chemist in coordination with the €M Technical Project Manager
(TPM) and independent Project Data Validator. Overall QA review of documentation, field sampling,
and laboratory QC will allow determination of the acceptability of these data for use in this project.

Chemical analyses are discussed in greater detail in the QAPP (Appendix B).
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4.0

4.1

The major project milestones and target dates are provided below:

v

A N N N NN

4.2

PROJECT MANAGEMENT

Project Schedule

TPP | (Kick off meeting) — 20 October 2005
Records Review — 12-14 December 2005
Stakeholder Draft HRR — May 2006

TPP 2 Meeting — 10 August 2006

Final HRR — January 2007

Stakeholder Draft S| WP — 27 April 2007
Final S| WP — 12 September 2007

S| Field Work — [-12 October 2007
Stakeholder Draft SI Report — 25 January 2008
TPP 3 Meeting - May 2008

Final SI Report — 8 April 2008

Project Personnel

Ravenna Army Ammunition Plant, Ohio
Final Work Plan

The multi-disciplined Project Team is comprised of representatives from the Stakeholders and e*M, the

SI Contractor, with each having clearly defined roles and responsibilities that are integral to the

successful execution of the SI. USAEC is the overall program manager and is responsible for program

management, project development, and providing guidance and oversight. The USACE, Omaha District

is the executing agency for this Sl and is responsible for contractor procurement and management, as

well as providing technical oversight of the Sl activities. Representatives from RVAAP, and USACE

provide site-specific historical perspective relating to site use. Ohio EPA is the lead regulatory agency

working with RVAAP under the IRP and provides regulatory oversight and approval of proposed actions

to be taken at the installation, including those conducted during this SI. €M is responsible for the

development of the project work plans (e.g., FSP, QAPP, SSHP, etc.), execution of the Sl field activities,

and reporting of results. e€*M is also responsible for subcontractor procurement and oversight.

Contact information for representatives from each Stakeholder group is provided in Table 6.
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Table 6:

Ravenna Army Ammunition Plant, Ohio
Final Work Plan

Stakeholder Representatives Contact Information

Mary Ellen Maly

MMRP Project Manager

US Army Environmental Center

E4480 Beal Road

Aberdeen Proving Ground, MD 21010-5401
Telephone: (410) 436-7083

Facsimile: 410-436-1548

E-mail: maryellen.h.maly@us.army.mil

Ms. Eileen T. Mohr

Project Manager

Ohio Environmental Protection Agency
Division of Emergency and Remedial
Response

2110 East Aurora Road

Twinsburg, Ohio 44087

Telephone: 330-963-1221

E-mail: eileen.mohr@epa.state.oh.us

Mark Krivansky

E4480 Beal Road

Aberdeen Proving Ground, MD 21010-5401
Telephone: (410) 436-0542

Facsimile: 410-436-1548

E-mail: mark.krivansky@us.army.mil

Mr. Irving Venger

Acting Facility Manager

Ravenna Army Ammunition Plant
8451 State Route 5

Ravenna, OH 44266-9297
Telephone: (330) 358-7311

E-mail: irving.b.venger@us.army.mil

Ms. J. Kimberly Harriz

NGB Project Manager
NGB/EEI

111 S. George Mason Dr.
Arlington, VA 22204
Telephone: 703-607-7991
E-mail: kim.harriz@us.army.mil

Ms. Katie Elgin

Environmental Specialist 2, OHARNG -
RTLS

Ravenna Training and Logistics Site
1438 State Route 534 SW

Newton Falls, Ohio 44444

Telephone: 614-336-6136

E-mail: katie.elgin@us.army.mil

Jerome Stolinski
USACE Project Manager

U.S. Army Corps of Engineers, Omaha District

106 South 15th Street
Omaha, NE 68102
Phone: 402-221-7674
Fax: 402-221-7796

Email: jerome.f.stolinski@nwo02.usace.army.mil

I The Project Team organization chart (Figure I 1) shows the lines of authority between the program,

2 project, and subcontractor personnel.
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Figure 11: Project Team Organization Chart

USACE
USACE Project Manager

USACE, Omaha District
Executing Agency

e2M
SI Contractor

Malcolm Pirnie Test America Diane Short and Associates

Geophysical/GPS/UXO Avoidance Analytical Laboratories Data Validation

4.2.1 e?M Personnel
e?M is the MMRP S| Consultant and is under direct contract with the USACE, Omaha District to

perform this Sl for RVAAP. e?M is responsible for completing this Sl in accordance with USACE,
Federal, State, and local rules, laws, and regulations, as appropriate. Project-specific €M personnel and

their responsibilities are shown in Figure 12 and are discussed below.

Principal-in-Charge — Glen Turney, PE

Mr. Turney is the Vice President of Restoration at €M and maintains the autonomy to direct or
augment e*M corporate resources to accommodate project needs. The e?M Principal-in-Charge
oversees the €M Technical Program Manager (TPgM) and reports directly to the USACE-PM and the
USACE, Omaha District Contract Officer (CENWO-CT). Any issues or problems the USACE-PM or
CENWO-CT may experience may be addressed to the e*M Principal-in-Charge.

Corporate Health & Safety Director — Rob Klawitter, ASP

The e*M Corporate Health and Safety (H&S) Director maintains the organizational freedom and
authority for ensuring full implementation of e?M’s corporate H&S policies and the project SSHPs. Mr.
Klawitter maintains a direct line of communication with the Principal-in-Charge and TPgM of M and
directs implementation of the SSHP. This includes the ability to delegate enforcement authority to
other e2M personnel and ensuring SSHP compliance, including removal of individuals from the project

for non-compliance.
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QA/QC Management

Project Coordinator

QA/QC Manager
Todd Wickert

Business Unit Manager
Principle-in-Charge
Glen Turney, PE

Karen Vrabel

Technical Program Manager
Daniel Zugris|

Technical Project Manager
Phil Werner

Field Project Manager
Phil Werner

Health and Safety
Corporate H&S Officer
Rob Klawitter, CSP

Certified Industrial Hygienist
Cass Willard, CIH

Chemistry

Project Chemist
Lance Hines, PhD

Engineering
Senior Engineer
Glen Turney, PE
Daniel Zugris, PE

MMRP Policy
MMRP Regulatory Specialist

and
MMRP Technical Advisor
Daniel Zugris

Geology
Senior Geologist
Greg Pudlik, PG
Kevin Sedlak, PG

Research Support
Team Support
Jeannette Seagraves
Courtney Van Tassell
Devin Scherer

GlS/Database Services
GIS Specialist
Sarah Spratlen
Travis Ritter

ERIS Database Specialist
Sarah Spratlen

00 0 0000000000000 00000000000000000000000000000000000000P00000000000000000000000000000000000000000000000000000

Subcontractors

Data Validation
Diane Short and Associates

Analytical Laboratories
Test America, Sacramento and
North Canton (formerly STL)

Geophysical Surveying
Malcolm Pirnie
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Technical Program Manager (TPgM) — Daniel Zugris

The e*M TPgM has ultimate responsibility for all aspects of the project and reports directly to the e2M
Principal-in-Charge, €M Corporate H&S Director, and the USACE-PM. The €M TPgM is also
responsible for management and oversight of project subcontractors and the e2M TPM. As necessary,

the TPgM will provide assistance to the TPM during project performance.

Technical Project Manager (TPM) — Phil Werner

The €M TPM is responsible for execution, coordination, and completion of the project and reports
directly to the €M TPgM, €M Corporate H&S Director, and the USACE-PM. The eM TPM is also
responsible for project personnel safety and health, including correction of all identified unsafe acts or
conditions, and enforcement of procedures and regulations. The TPM is responsible for the

implementation of the project plans, including project QA/QC requirements.

Field Project Manager - Phil Werner

The €M Field Project Manager (FPM) reports to the €M TPM for all aspects of the field work and is
responsible for enforcing safety and health rules, policies, and procedures on behalf of €2M. The M
FPM will oversee all field activities and is the primary contact during their performance. The FPM is

responsible for implementing the project WP requirements, including the FSP, SSHP, and QAPP.

Project Chemist — Lance Hines, PhD

The Project Chemist is responsible for the day to day management of the data at all stages to ensure
that all project activities related to analytical data are performed to meet the project DQOs. This
includes implementing the QAPP and the individual site specific FSPs, reviewing additional project plans
and procedures for quality issues, coordinating sample collection and analytical requirements with the

contract laboratory(ies), and overseeing data review/validation and corrective actions processes.

Project Industrial Hygienist — Cass Willard, CIH

The e?M Project Industrial Hygienist is responsible for the development, oversight and implementation
of the project SSHPs. The e2M Project Industrial Hygienist reports directly to the eM Corporate H&S
director and the TPM. In addition, the e*M Project Industrial Hygienist will oversee the development,
characterization, and evaluation of significant contamination pathways to determine the level of UXOL]

DMM-MC related threats to human health and the environment associated with the MMRP ranges/sites.
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Quality Assurance/Quality Control Manager — Todd Wickert

The QA/QC Manager reports to the TPgM and oversees procedures development, training, control
checks, and process correction/improvement actions including those addressed in the Project
Management Plan (PMP) and the QAPP to ensure that data are collected, processed, and prepared in the
most accurate and timely method possible. Recognizing QA is inherently a government function and is
being performed by USACE, Omaha District, the QA/QC Manager will perform an internal QA and
overall qualification program. The QA/QC Manager will regularly coordinate with the TPgM and FPM to
ensure that the US Army and e2M QA/QC programs are aligned and that project deliverables are

meeting technical performance and accuracy standards.

Geographic Information System/Database Specialist — Sarah Spratlen

The e*M Geographic Information System (GIS)/Database Manager reports directly to the e2M TPM and
is responsible for electronic project deliverables conforming to the requirements of the project SOW
and the MMRP. Ms. Spratlen will provide guidance to the TPM on the requirements of GIS data to
ensure conformance with National Mapping and National Spatial Data Infrastructure (NSDI) standards
and Spatial Data Standards for Facilities Infrastructure and Environment (SDSFIE) where standards have
been established. As directed by the TPM, the GIS/Database Specialist will oversee the development of
electronic deliverable templates to be used for the Sl project and provide QA/QC of files prior to

submittal.

4.2.2 Subcontractor Personnel

The following have been hired as sub-contractors to e2M to help complete this project for RVAAP:

Malcolm Pirnie — will be responsible for performing magnetometer-assisted surveying for UXO
avoidance. The Point of Contact (POC) is Al Larkins, Project Manager. Mr. Larkins can be contacted at:

300 East Lombard Street
Suite 610

Baltimore, MD 21202
(410) 230-9966
alarkins@pirnie.com

September 2007 4-6
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Test America (formerly Severn Trent Laboratories, Inc.[STL]) - will be responsible for

analyzing samples using standard US EPA Methods. Test America will be the primary analytical

Ravenna Army Ammunition Plant, Ohio
Final Work Plan

laboratory for this project and will provide all data packages, including ERIS deliverables. The POC is the

laboratory project manager Pat O’Meara. Mr. O’Meara can be contacted at:

Pat O'Meara

(330) 966-9725

Test America

4101 Shuffel Dr. NW

North Canton, OH 44720
patrick.omeara@testamericainc.com

Diane Short and Associates, Inc. (DSA) — Ms. Diane Short of Diane Short and Associates, Inc. will

be responsible for data validation of the analytical sample results and will be working independently of

e?M. Ms. Short can be contacted at:

1978 South Garrison Street
Suite #9

Lakewood, CO 80227
303-271-9642
dsa(@easy.net

The subcontractors will be under the direct supervision of e2M’s TPM.
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PROJECT DELIVERABLES

In addition to this WP, €M will develop and submit a preliminary-draft, draft, and final SI Report, which

will include the following data elements/information:

Final CSM;

Analytical data;

An assessment of the data collected with respect to the presence/absence of MEC and MC, and
a recommendation for each MRS regarding NFA, immediate response, or the need for further
investigation (i.e., Rl); and

Draft MRS-PP scoring.

In accordance with the SOWV, all the analytical data generated during this field effort will be uploaded

into the Army’s ERIS web-based database. Both hard copy and electronic data will be available for

USACE review upon request.

The data from the MMRP Sl will be maintained in the database, which includes the following information

for each sample collected: sample identification, preservation, date sampled, media type, site location,

chemical analyses, and validation review.
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1.0 INTRODUCTION

engineering-environmental Management, Inc. (e2M) has prepared the following Field Sampling Plan (FSP)
for the Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA) Site
Inspection (SI) of the other than operational ranges and other sites with known or suspected
unexploded ordnance (UXO), discarded military munitions (DMM), or munitions constituents (MC) at
Ravenna Army Ammunition Plant, Ohio (RVAAP). These Munitions Response Sites (MRSs) are being
addressed under the Military Munitions Response Program (MMRP), Contract Number DACA63-03[]
D0009, Task Order Number DKOI. This FSP is presented as an appendix to and is considered part of
the Work Plan (WP) for RVAAP.

€M has prepared this FSP to provide procedures that will be employed by e*M personnel during
performance of the field activities for this SI. This FSP will be used with the understanding that field
conditions may dictate a change in the plan as written, and any changes will be approved by the Ohio
Environmental Protection Agency (Ohio EPA) and the United States Army Corps of Engineers (USACE),
Omaha District, Project Manager (CENWO-PM). Field conditions that change this plan will be noted by

the Field Project Manager (FPM) and addendum pages will be provided as appropriate.

September 2007 |
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2.0 PROJECT SCOPE AND OBJECTIVES

The general objective of this Sl is to determine the presence or absence of Munitions and Explosives of

Concern (MEC) and/or MC at the MRSs identified at RVAAP (see Figure 1). MEC and MC that may be
present from activities conducted by the Department of Defense (DoD) during operation of these sites

may pose a threat to human health and/or the environment; therefore, an evaluation of these MRSs is

required.

Seventeen MRSs have been identified at RVAAP. They are listed below and are depicted in Figure 2.
e Ramsdell Quarry Landfill (RVAAP-001-R-01)!
e Erie Burning Grounds (RVAAP-002-R-01)
e Demolition Area #2 (RVAAP-004-R-01)
e Load Line #| (RVAAP-008-R-01)
e Load Line #12 (RVAAP-012-R-01)
e Fuze and Booster Quarry (RVAAP-016-R-01)
e Landfill North of Winklepeck (RVAAP-019-R-01)
e 40mm Firing Range (RVAAP-032-R-01)
e Firestone Test Facility (RVAAP-033-R-01)
e Sand Creek Dump (RVAAP-034-R-01)
e Building #F-15 and F-16 (RVAAP-046-R-01)
e Anchor Test Area (RVAAP-048-R-01)
e Atlas Scrap Yard (RVAAP-050-R-01)
e Block D Igloo (RVAAP-060-R-01)
e Block D Igloo—TD (RVAAP-061-R-01)
e  Water Works #4 Dump (RVAAP-062-R-01)
e Group 8 MRS (formerly Area Between Buildings 846 and 849) (RVAAP-063-R-01)

I Army Environmental Database-Restoration (AEDB-R) Number

September 2007 2
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Ravenna Army Ammunition Plant, Ohio
Final Field Sampling Plan

Field activities will be performed in accordance with the USACE, Omaha District project Scope of Work
(SOW) dated June 2005, the WP, Site-specific Safety and Health Plan (SSHP), Quality Assurance Project
Plan (QAPP), this FSP, and comply with the “Final Findings and Orders” (F&O) issued June 10, 2004 by
the Ohio Environmental Protection Agency (Ohio EPA). During the field sampling event, qualified team
members (UXO Technicians) will visually inspect the surface at the appropriate MRSs for MEC. Surface
soil samples will be collected to analyze for Target Analyte List (TAL) metals and explosives (and
propellants at specific locations), as indicated by potential historical site activities. The fieldwork will take

place during October 2007 and will last approximately |2 days.

Composite and multi-incremental surface soil samples will be collected for analytical laboratory testing.
The analytical methods were selected on the basis of the types of munitions known to have been used
or disposed at the site, and include the standard suite of range-related analytical parameters to account
for unknown items. The standard analytical methods include TAL metals (U.S. Environmental Protection
Agency [EPA] Method 6010C and 7471A), explosives (EPA Method 8330B) and propellants (EPA
Methods 8330B and 353.2). Field and laboratory work will be of sufficient quality to support a weight[]
of-evidence screening approach that includes comparing the analytical data to EPA Region 9 Residential
Preliminary Remediation Goals (PRGs) to justify a no further action (NFA) recommendation, immediate
action, and/or recommendation for further characterization at the MRS. For carcinogenic analytes, a
direct comparison to the EPA Region 9 Residential PRGs will be made, while non-carcinogenic analtyes
will be screened at 1/10 the residential PRG value. The proposed field activities are based on concerns
presented by the Stakeholders during the Technical Project Planning session (TPP 2) and discussions

held on 13 March 2007.

Tables | and 2 provide a summary of MEC and MC decisions for activities to be completed at each
MRS, respectively. The number of samples and associated field quality control samples to be collected

at each MRS for each analysis is summarized in Table 3.
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Table I: Summary of MEC SI Decisions

Ravenna Army Ammunition Plant, Ohio
Final Field Sampling Plan

MRS

MEC Sl Activities

Activity

Purpose/Rationale

Ramsdell Quarry Landfill

Perform meandering path UXO survey of old Open
Burn/Open Detonation (OB/OD) area in quarry (~3
acres) and line abreast magnetometer/metal
detector assisted UXO survey of the open
northeastern section of the southern quarry area
(~2 acres). A meandering path UXO survey will be
performed within the remaining area at the southern
guarry area. The northeast quadrant of the southern
quarry is the suspected former OB/OD area; as
such, a line abreast survey method will be used to
provide 100 percent coverage. A meandering path
survey will be used in the remaining area of the
southern quarry to identify kick-out of munitions
resulting from OB/OD operations.

Identify buried anomalies in the southern quarry. ldentify
presence/absence of MEC lying on the ground surface, and
determine if area can be eliminated from MRS footprint or if
further characterization is needed. Presence of MEC at
former OB/OD quarry area has been established and will
require additional characterization under future CERCLA
action. UXO survey of OB/OD quarry area conducted to
support further characterization and to substantiate MRS
footprint.

Erie Burning Grounds

Perform meandering path magnetometer assisted
UXO survey of all accessible dry areas (~14 acres).
The presence of MEC in the flooded sections of Erie
Burning Grounds is expected. However, the
investigation of the flooded area is outside the
scope of this Sl and will require additional
characterization in future CERCLA investigations.

Presence of MEC has been established. UXO survey to
substantiate presence of MEC and to determine type, if
possible. Survey will be conducted to support further
characterization work under future CERCLA action.

Demolition Area #2

Perform meandering path magnetometer assisted
UXO survey of Bomb Disposal Area, 2 Burial Sites,
and Rocket Ridge, and associated surrounding
areas and MRS boundary (~ 6-12 acres).

Establish locations and substantiate boundaries of the four
areas identified. Support MEC further action determination
at these areas. MEC is known to exist throughout remainder
of MRS and will require further investigation under additional
CERCLA action.

Load Line #1 Perform meandering path UXO survey within and Presence of triple base propellants has been established.
surrounding the location where propellants are Survey will be performed to confirm presence, density, and
discovered, and include the area around Bldgs CB- | location of any remaining propellant, and to substantiate the
13, CB-13B, CB-14, and the popping furnace (~ 1 MRS footprint.
acre).
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Table I: Summary of MEC SI Decisions (continued)

Ravenna Army Ammunition Plant, Ohio
Final Field Sampling Plan

MRS

MEC Sl Activities

Activity

Purpose/Rationale

Load Line #12

Perform line abreast magnetometer assisted UXO
survey of the location and surrounding area where the
buried inert 90mm projectiles were recovered (~ 1 acre).

Presence and density of MEC and/or munitions debris is
not fully understood. Survey will be conducted to
identify presence/absence of MEC and substantiate the
MRS footprint.

Fuze and Booster Quarry

Perform meandering path magnetometer/metal detector
assisted UXO survey of the banks and surrounding area
at all three ponds (~ 2 acres). Due to safety concerns
(i.e., steep uneven terrain) a meandering path survey
method has been selected for the FBQ.

Presence of MEC or munitions debris on the banks of
the ponds is not fully understood. Survey will be
conducted to determine presence/absence of MEC and
substantiate the MRS footprint. Presence of MEC in
ponds is suspected and will require further
characterization under future CERCLA action.

Landfill North of
Winklepeck

Perform meandering path magnetometer/metal detector
assisted UXO survey of the hillside and creek bottom
adjacent and downstream of the former landfill area

(~ 15 acres).

Presence of MEC or munitions debris are known to
exist, but not fully understood within the stream course.
Survey will be conducted to determine
presence/absence of MEC and to substantiate the MRS
footprint. MEC uncovered in the former landfill area will
be addressed under the Installation Restoration
Program (IRP).

40mm Firing Range

Perform meandering path magnetometer/metal detector
assisted UXO survey of down range target area,
overshot area, and firing point (~ 3 acres). Due to
safety concerns (i.e., uneven steep terrain at the impact
area) a meandering path survey method has been
selected for the 40mm MRS.

Presence of MEC is not fully understood. Survey will be
conducted to determine presence/absence of MEC and
substantiate the MRS footprint.
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Table I: Summary of MEC SI Decisions (continued)

Ravenna Army Ammunition Plant, Ohio
Final Field Sampling Plan

MRS

MEC Sl Activities

Activity

Purpose/Rationale

Firestone Test Facility

Perform line abreast magnetometer/metal detector
assisted UXO survey around former test chambers and
at the open field in the eastern end of the MRS (~ 0.5
acres). Perform meandering path magnetometer/metal
detector assisted UXO survey around the pond area (~
0.5 acres). Magnetometers/metal detectors will only be
used on bare ground surfaces. No water surveys of the
pond will be conducted. Line abreast methods were
selected to provide 100 percent coverage of areas that
have the greatest potential to contain MEC. A
meandering path survey was selected for the area
surrounding the pond since munitions were tested
underwater and are not expected outside this area.

Presence of MEC is not expected at or around the
former test chambers or open field. Survey will be
conducted to determine presence/absence of MEC and
substantiate the MRS footprint around the former test
chambers, open field, and area surrounding the pond.
MEC may be present in the pond and will require further
characterization under additional CERCLA action.

Sand Creek Dump

Perform meandering path magnetometer assisted
survey of all open areas and UXO survey within dump
area (~ 1 acre). A meandering path survey method was
selected to avoid vegetation and other obstructions
located at the MRS.

Presence of MEC is not fully understood. Survey will be
conducted to identify presence/absence of MEC and to
substantiate the MRS footprint.

Building #F-15 and F-16

Perform meandering path magnetometer assisted UXO
survey of the entire MRS (~ 12 acres).

Presence of MEC and munitions debris lying on the
ground surface and potentially buried are not fully
understood. Survey will be conducted to determine
presence/absence of MEC and to substantiate MRS
footprint.

Anchor Test Area

Perform line abreast magnetometer assisted UXO
survey of entire MRS (~ 3 acres).

Presence of MEC and munitions debris lying on the
ground surface and potentially buried are not fully
understood. Survey will be conducted to determine
presence/absence of MEC and substantiate the MRS
footprint.
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Table I: Summary of MEC SI Decisions (continued)

Ravenna Army Ammunition Plant, Ohio
Final Field Sampling Plan

MRS

MEC Sl Activities

Activity

Purpose/Rationale

Atlas Scrap Yard

Perform line abreast magnetometer assisted UXO
survey in the south-central section of the MRS
where MEC and munitions debris have reportedly
been found and a meandering path magnetometer
assisted UXO survey around debris piles that
remain at the MRS (~ 12 acres).

Presence of MEC is not fully understood. Survey will be
conducted to determine presence/absence of MEC and to
substantiate the MRS footprint.

Block D Igloo

Perform meandering path magnetometer assisted
UXO survey around former igloo and documented
locations where debris were found. Area to be
surveyed not to exceed 1 percent total of the MRS
area (~ 6 acres).

Presence of MEC is not fully understood. Limited survey to
identify the presence of MEC. Survey of entire fall out zone
(e.g., 622 acres) is outside the scope of an Sl and will
require further characterization under future CERCLA action.

Block D Igloo-TD

Perform meandering path magnetometer/metal
detector assisted UXO survey of entire MRS (~ 19
acres) and of areas where debris historically was
found (~ 10 acres) not included in the original MRS
footprint. A meandering path survey method was
selected to avoid vegetation and other obstructions
located within the MRS.

Presence of MEC is not fully understood. Survey will be
conducted to identify presence of MEC. Site will require
further investigation under additional CERCLA action.

Water Works #4 Dump

Perform line abreast magnetometer assisted UXO
survey of open northeastern section of MRS and
meandering path survey of remaining area (~ 6
acres). A line abreast survey method was selected
for the open area to provide 100 percent coverage
where munitions and munitions debris are known to
exist. A meandering path survey method was
selected for the remaining wooded area to avoid
obstructions.

Presence of MEC lying on the ground surface and
potentially buried are not fully understood. Survey will be
conducted to determine presence/absence of MEC and to
substantiate MRS footprint.

Group 8 MRS (formerly
known as Area Between
Buildings 846 and 849)

Perform line abreast magnetometer/metal detector
assisted UXO survey of entire MRS (~ 3 acres).

Presence of MEC and munitions debris lying on the ground
surface and potentially buried are not fully understood.
Survey will be conducted to determine presence/absence of
MEC and substantiate MRS footprint.

Footnote: The potential for MEC exists at each MRS; as such, magnetometer-assisted surveys will be performed for anomaly avoidance safety
precautions and to identify buried metallic items.
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Table 2: Summary of MC SI Decisions

Ravenna Army Ammunition Plant, Ohio
Final Field Sampling Plan

MRS

MC SI Activities

Activity

Purpose/Rationale

Ramsdell Quarry
Landfill
(RVAAP-001-R-
01)

Collect four multi-incremental (MI) surface soil samples
from distinct areas (1 per area) within the southern
quarry area. Ml samples will be analyzed for explosives,
propellants, and TALmetals. Soil samples will not be
collected from the former OB/OD quarry area.

Identify presence/absence of MC at the southern quarry and to
populate the Munitions Response Site Prioritization Protocols
(MRS-PP). Sample analytical data will be compared with EPA
Region 9 Residential PRGs". Samples will not be collected from
former OB/OD quarry area since MC is covered under the IRP.

Detection of MC greater than the PRGs is sufficient to require
further characterization at a MRS. MI coverage is designed to
provide greatest possible coverage of the MRS to attain NFA or
need for further characterization.

Load Line #1
(RVAAP-008-R-
01)

Collect one Ml surface soil sample from area where
propellant is found. MI sample will be analyzed for
explosives, propellants, and TAL metals.

Identify presence/absence of MC at the location were propellant
may be located and to populate the MRS-PP. Sample analytical
data will be compared with EPA Region 9 Residential PRGs".

Detection of MC greater than the PRGs is sufficient to require
further characterization at a MRS. MI coverage is designed to
provide greatest possible coverage of the MRS to determine
need for further characterization.

Landfill North of
Winklepeck
(RVAAP-019-R-
01)

Collect one composite surface soil sample from the new
MRS footprint. Surface soil sample will be analyzed for
explosives, propellants, and TAL metals.

Identify presence/absence of MC at the MRS and to populate
the MRS-PP. Sample analytical data will be compared with EPA
Region 9 Residential PRGs".

Detection of MC greater than the PRGs is sufficient to require
further characterization at a MRS. Composite sample designed
to provide information for the MRS-PP, solely. Based on
potential presence of MEC, site will require further
characterization.
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Table 2:

Summary of MC Sl Decisions (continued)

Ravenna Army Ammunition Plant, Ohio
Final Field Sampling Plan

MRS

MC SI Activities

Activity

Purpose/Rationale

Firestone Test
Facility
(RVAAP-033-R-
01)

Collect one Ml surface soil sample from the open field in
the eastern end of the Firestone Test Facility. Ml
sample to be analyzed for explosives, propellants, and
TAL metals.

Identify presence/absence of MC at the open field and to
populate the MRS-PP. Sample analytical data will be compared
with EPA Region 9 Residential PRGs". This area has not been
sampled under the IRP; therefore, it will be sampled under the
MMRP.

Detection of MC greater than the PRGs is sufficient to require
further characterization at a MRS. MI sample designed to
provide greatest possible coverage of the open field to eliminate
area from the MRS foot print and attain NFA or need for further
characterization. Based on potential presence of MEC in the
pond, the MRS will require further characterization.

Block D Igloo
(RVAAP-060-R-
01)

Collect one composite surface soil sample from former
igloo area. Surface soil sample will be analyzed for
explosives and TAL metals.

Surface soil sample to be collected solely to populate the MRS-
PP. Site likely to require further characterization, which falls
outside the scope of this SI.

Detection of MC greater than the PRGs is sufficient to require
further characterization at a MRS. Composite sample designed
to provide information for the MRS-PP, solely. Due to the
complexity of the MRS, site will require further characterization.

Block D Igloo-TD
(RVAAP-061-R-
01)

Collect two composite surface soil samples from MRS.
Surface soil sample will be analyzed for explosives and
TAL metals.

Surface soil samples to be collected solely to populate the MRS-
PP. Site likely to require further characterization, which falls
outside the scope of the SI.

Detection of MC greater than the PRGs is sufficient to require
further characterization at a MRS. Composite samples designed
to provide information for the MRS-PP, solely. Due to the
complexity of the MRS, site will require further characterization.
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Ravenna Army Ammunition Plant, Ohio
Final Field Sampling Plan

Table 2: Summary of MC Sl Decisions (continued)
MC SI Activities
MRS . :
Activity Purpose/Rationale
Water Works #4 Collect one composite surface soil sample from the Identify presence/absence of MC at the MRS and to populate

(RVAAP-062-R-
01)

MRS. Surface soil sample will be analyzed for
explosives, propellants, and TAL metals.

MRS-PP. Sample analytical data will be compared with EPA
Region 9 Residential PRGs".

Detection of MC greater than the PRGs is sufficient to require
further characterization at a MRS. Composite sample designed
to provide information for the MRS-PP, solely. Based on
potential presence of MEC, site will require further
characterization.

Group 8 MRS
(RVAAP-063-R-
01)

Collect five MI surface soil samples from distinct areas
(1 per area) within the MRS footprint. Surface soll
samples will be analyzed for explosives, propellants, and
TAL metals.

Identify presence/absence of MC at the MRS and to populate
the MRS-PP. Sample analytical data will be compared with EPA
Region 9 Residential PRGs".

Detection of MC greater than the PRGs is sufficient to require
further characterization at a MRS. MI coverage is designed to
provide greatest possible coverage of the MRS to attain NFA or
need for further characterization.

1

EPA Region 9 Residential Preliminary Remediation Goals. (Note: A straight comparison to the EPA Region 9 Residential PRGs will be made

for carcinogenic analytes, while non-carcinogenic analytes will be compared to 1/10 the residential PRG value.
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Table 3: Sample Summary

Ravenna Army Ammunition Plant, Ohio

Final Field Sampling Plan

Number of Samples/Analytical Parameters

QA/QC* Samples

MRS Explosives Propellants TAL Metals Field Duplicates
Ramsdell Quarry Landfill 4 4 4 0
Load Line #1 1 1 1 1
o 1 1 1 :
Firestone Test Facility 1 1 1 1
Block D Igloo* 1 0 1 1
Block D Igloo-TD* 2 0 2 0
Water Works #4 Dump* 1 1 1 1
Group 8 MRS 5 5 5 0
Contingency Samples® 8 8 8 0
TOTAL 24 21 24 4

group.

Quality Assurance/Quality Control (QA/QC)
Composite Samples will be collected from these MRSs.
Two duplicate samples will be collected for the Ml sample group and two for the composite sample

Contingency samples (7-wheel composite surface soil samples) will be collected at locations with
unexpected field conditions (e.g., unexpected discovery of MEC).

Note 1: Temperature Blanks will be added to each cooler submitted to the laboratory.
Note 2:  Field splits will be collected by Ohio EPA.
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Ravenna Army Ammunition Plant, Ohio
Final Field Sampling Plan

3.0 FIELD ACTIVITIES

3.1 Rationale/Design

Due to the size and complexity of some of the MRSs additional characterization beyond the scope of
this SI will be required and conducted under the next CERCLA phase. In general, these MRS have a
known presence of MEC and/or MC. At these complex MRSs, the intent of the Sl field activities will be
to collect data to support further characterization under CERCLA. Therefore, at these sites the
rationale is to collect data to refine the MRS footprint, identify/confirm types of munitions that are
present, and determine if MEC may be present. These MRSs include:

e Ramsdell Quarry Landfill

e Erie Burning Grounds

e Demolition Area #2

e Load Line #l

e Fuze and Booster Quarry

e Landfill North of Winklepeck

e 40mm Firing Range

e Firestone Test Facility

e Atlas Scrap Yard

e Block D Igloo

e Block D Igloo—-TD

e Water Works #4;

For the less complex MRSs (Load Line 12, Sand Creek Dump, Building #F-15 and F-16, Anchor Test
Area, and Group 8 MRS), the sampling rationale is to collect sufficient data to confirm the presence

and/or absence of MEC and/or MC.

Regarding the investigation of MC during this S, 12 of the 17 MRSs are collocated with areas of concern
(AOC:s) that are being addressed under the IRP where analytical data has already been collected. In

general, the existing IRP analytical data will be used to populate the Draft MRS-PP worksheets.

The sampling approach was developed based on input from the US Army Environmental Command
(USAEC), USACE, Ohio EPA, and other Installation Stakeholders. Based on this input, the following
sampling strategy is being implemented at the RVAAP MRSs.
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Ravenna Army Ammunition Plant, Ohio
Final Field Sampling Plan

3.2 MRS Field Activity Summaries

The following subsections provide brief summaries of the field activities that will be conducted at each
MRS. Figures 3 through 14 provide the proposed areas of investigation at each MRS. Brief summaries
of the MRSs on which field work will be performed during this Sl are provided in Table 4. For more

site-specific details on the MRSs, please refer to the WP.
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Table 4: Summaries of MRS Findings

Ravenna Army Ammunition Plant, Ohio
Final Field Sampling Plan

Presence of MEC/MC

MRS Name AR 1 MEC MC Data Gaps
Acreage YES/NO/ YES/NO/
UNKNOWN UNKNOWN

Ramsdell Quarry 13.43 Unknown Yes Presence and type of MEC at the former OB/OD area at the bottom

Landfill (RVAAP- of the quarry is expected. Data gaps exist for the area south of the

001-R-01) quarry where presence/absence of MEC is not fully known.
Presence of MC at the OB/OD area has been established.
Presence of MEC and MC at the area south of the quarry is not fully
known.

Erie Burning 33.93 Unknown | IRP/MMRP | Presence and type of MEC at the MRS is not fully known. Presence

Grounds (RVAAP- of MC has been established (exception: MC in wet sediments is not

002-R-01) fully understood).

Demolition Area #2 32.95 Yes Yes Presence of MEC has been established, but type is not fully known.

(RVAAP-004-R-01) Presence of MEC at the two Burial Sites, Rocket Ridge, and the
Northern Bomb Disposal area is not fully known. Presence of MC
established, but not at the Burial Sites, Rocket Ridge, and the
Northern Bomb Disposal area.

Load Line #1 4.63 Unknown IRP?/MMRP | Shaw Environmental is under contract to complete an interim soil

(RVAAP-008-R-01) and dry sediment removal action that will address some of the
propellant located at the MRS. Propellant that remains after
completion of the interim removal action will be investigated under
this SI.

Load Line #12 1.0 Unknown IRP? Presence and type of potentially buried MEC is not fully known. MC

(RVAAP-012-R-01) is covered under the IRP.

Fuze and Booster 12.74 Unknown Yes/IRP? Presence and type of MEC in the three ponds is not fully known.

Quarry (RVAAP- Munitions debris is present. MC is being covered under the IRP.

016-R-01)

Landfill North of 14.05 Unknown Yes Presence and type of MEC at the revised MRS location is suspected

Winklepeck but not fully known. Presence of MC is suspected but not fully

(RVAAP-019-R-01) known. Presence of munitions debris has been established.

40mm Firing Range 5.17 Unknown IRP? Presence and type of MEC at the firing range is not fully known. MC

(RVAAP-032-R-01) is being covered under the IRP.

September 2007

USACE Omaha\MMRP\Ravenna AAP\WP Final\Final RVAAP FSP 091207

17




Table 4: Summaries of MRS Findings (continued)

Ravenna Army Ammunition Plant, Ohio
Final Field Sampling Plan

HRR

Presence of MEC/MC

MRS Name 1 MEC MC Data Gaps
Acreage YES/NO/ YES/NO/
UNKNOWN UNKNOWN

Firestone Test 0.91 Unknown IRP? Presence and type of MEC at the shaped charge test pond, test

Facility (RVAAP- chambers (3), and clearing is not fully known. MC is being covered

033-R-01) under the IRP with the exception of the open field at the eastern
boundary. Sediment samples have not been collected from the
shaped charge test pond, which will require additional
characterization.

Sand Creek Dump 0.85 Unknown IRP? Presence and type of MEC at the MRS is not fully known. MC is

(RVAAP-034-R-01) being covered under the IRP.

Building #F-15 and 12.23 Unknown IRP? Presence and type of MEC is not fully known. MC is being covered

F-16 (RVAAP-046- under the IRP.

R-01)

Anchor Test Area 2.57 Unknown IRP? Presence and type of MEC is not fully known. MC is being covered

(RVAAP-048-R-01) under the IRP.

Atlas Scrap Yard 66.04 Unknown Yes/IRP? Presence of munitions debris has been established. However,

(RVAAP-050-R-01) presence and type of MEC is not fully known. MC is being covered
under the IRP.

Block D Igloo 622.24 Unknown Unknown Presence and type of MEC is not known. Presence of MC is not

(RVAAP-060-R-01) known.

Block D Igloo—TD 19.25 Unknown Unknown Presence and type of MEC is not known. Presence of MC is not

(RVAAP-061-R-01) known.

Water Works #4 6.15 Unknown Unknown Presence of munitions debris has been established. Presence and

Dump (RVAAP-062- type of MEC is not fully known. Presence of MC is not known.

R-01)

Group 8 MRS 2.65 Unknown Unknown Presence and type of MEC is not known. Presence of MC is not

(RVAAP-063-R-01)

known.

! = Historical Records Review (HRR)

% = MC will be covered under the IRP and will not be investigated further under the MMRP.
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Ravenna Army Ammunition Plant, Ohio
Final Field Sampling Plan

3.2.1 Ramsdell Quarry Landfill (RVAAP-001-R-01)
Summaries of the MRS and HRR findings are presented in Table 4.

MEC Activities: Adequate historic data determining the presence of MEC at the former OB/OD area
exists; however, little information is known concerning the activities that were conducted in the open
quarry area to the south of the former OB/OD area or whether or not MEC or munitions debris are
present. Therefore, line abreast and meandering path magnetometer assisted UXO surveys will be
conducted in the area south of the quarry. A line abreast survey will be performed in the open area
located in the northeastern portion of the south quarry, while a meandering path survey will be
performed in the remaining wooded area. The surveys will be conducted to identify any MEC or
munitions debris lying or protruding through the ground surface. The intent of the survey is to:

e establish the presence/absence of MEC and munitions debris;

e determine if southern quarry area can be eliminated from the MRS footprint or if further

characterization is needed; and

¢ refine the MRS boundary.

Although adequate information exists establishing the presence of MEC at northern former OB/OD
quarry area, a meandering path magnetometer assisted UXO survey will be conducted to support
further characterization that will be required at the quarry (by identifying presence of buried anomalies)

and to refine the MRS boundary.

MC Activities: The presence of MC in the former OB/OD area in the northern quarry has been
confirmed and will continue to be addressed under the IRP. Therefore, no samples will be collected in
this area during this SI. However, the presence of MC at the area south of the northern quarry is not
fully known and will require further investigation. Under this SI, four (4) Ml surface soil samples will be
collected from the area to the south and analyzed for explosives, propellants, and TAL metals. Four
distinct sample areas will be established based on the terrain, vegetation, and other physical conditions
observed at the MRS. The intent will be to establish the presence or absence of elevated levels of MC
and to populate the MRS-PP. MC constituents will be compared to EPA Region 9 Residential PRGs.
MC constituents exceeding the PRGs will be defined as elevated. Figure 3 provides the proposed

sample areas and the location of the UXO surveys to be conducted.
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3.2.2 Erie Burning Grounds (RVAAP-002-R-01)
Summaries of the MRS and HRR findings are presented in Table 4.

MEC Activities: Adequate historic data determining the presence and density of MEC items has not
fully been determined and will require further evaluation during the Sl process. Therefore, a
meandering path magnetometer assisted UXO survey will be conducted across the entire MRS within
accessible dry areas. Surveys of submerged areas will not be undertaken during this Sl; instead, these
areas will require additional characterization under future CERCLA action. The survey will be
conducted to identify any MEC or munitions debris lying on or protruding through the ground surface
and any buried anomalies. The intent of the survey is to:

e establish the presence/type of MEC and munitions debris; and

e support further characterization efforts at the MRS.

MC Activities: Adequate analytical data identifying the presence of MC at the MRS has been collected
under the IRP and will be used to populate the MRS-PP. Therefore, no samples will be collected from
the MRS during this SI. However, the investigation of MC in dry sediments at the MRS will require
additional investigation under future CERCLA actions. Figure 4 provides the areas where the UXO

survey will be conducted.
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3.2.3 Demolition Area #2 (RVAAP-004-R-01)
Summaries of the MRS and HRR findings are presented in Table 4.

MEC Activities: Adequate information exists documenting the presence of MEC at the MRS;
however, additional information needs to be collected to further define the MEC boundaries, to the
extent possible, at the Bomb Disposal Area outside the northwestern section of the site, at the two
Burial Sites, and at Rocket Ridge. Furthermore, additional information needs to be collected along the
current MRS boundary to verify/confirm the presence of MEC. Therefore, meandering path
magnetometer assisted UXO surveys will be conducted in these locations and surrounding areas. The
surveys will be conducted to identify MEC and munitions debris lying on or protruding through the
ground surface and any buried anomalies. The intent of the surveys is to:

e establish presence of MEC and munitions debris;

¢ refine the MRS boundary (i.e., increase/decrease); and

e support further characterization efforts at the MRS.

Further characterization work that is outside the scope of this Sl will be required across the entire MRS
to define the extent and density of MEC. These efforts will be conducted under additional CERCLA

actions.

MC Activities: Adequate analytical data identifying the presence of MC at the MRS has been collected
under the IRP and will be used to populate the MRS-PP. Therefore, no samples will be collected from
the MRS during this SI. However, the investigation of MC at the MRS (especially at the burial sites,
bomb disposal area, and Rocket Ridge area where no data exists) will require additional investigation

under future CERCLA actions. Figure 5 provides the areas where the UXO surveys will be conducted.
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3.2.4 Load Line #1 (RVAAP-008-R-01)
Summaries of the MRS and HRR findings are presented in Table 4.

MEC Activities: Triple base propellants are known to exist lying on the ground surface at the MRS
and will be investigated to confirm presence, location, and density. This will be achieved by performing a
meandering path UXO survey of all open areas within the MRS footprint. The intent of the survey will
be to:

e confirm presence, location, and density of propellants;

¢ refine the MRS boundary (i.e., increase/decrease); and

e support/identify need for further characterization.

MC Activities: Analytical data identifying the presence of MC resulting from the load line operations
has been collected under the IRP. However, very little analytical data exists for those areas that contain
propellants lying on the ground surface. Therefore, where propellant is found at the MRS, one (1) Ml
surface soil sample will be collected and analyzed for explosives, propellants, and TAL metals. The
sample area will be established around the area with the highest density of propellants and the
coordinates of each corner recorded with a global positioning system (GPS) unit. The intent will be to
establish the presence of MC and to populate the MRS-PP. Figure 3 provides the areas where the UXO

surveys will be conducted.

3.2.5 Load Line #12 (RVAAP-012-R-01)
Summaries of the MRS and HRR findings are presented in Table 4.

MEC Activities: Adequate historic data identifying the presence and density of MEC has not been fully
established and will require further evaluation during this SI. Therefore, a line abreast magnetometer
assisted UXO survey will be conducted at the location and surrounding area where the 90mm
projectiles were found. The survey will be conducted to identify any MEC or munitions debris lying on
or protruding through the ground surface and any buried anomalies. The intent of the survey is to

e establish presence/absence of MEC and munitions debris;

e refine the MRS boundary; and

e determine if the area can be eliminated from the MRS footprint or if further characterization is

needed.

MC Activities: Adequate analytical data identifying the presence of MC at the MRS has been collected
under the IRP and will be used to populate the MRS-PP. Therefore, no samples will be collected from

the MRS during this SI. Figure 6é provides the area where the UXO survey will be conducted.
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3.2.6 Fuze and Booster Quarry (RVAAP-016-R-01)
Summaries of the MRS and HRR findings are presented in Table 4.

MEC Activities: The presence of MEC and munitions debris on the banks of the ponds is not fully
understood and will require further characterization during this SI. Therefore, a meandering path
magnetometer/metal detector assisted UXO survey of the banks and immediate surrounding area will
be conducted. The survey will be conducted to identify any MEC or munitions debris lying on or
protruding through the ground surface and any buried anomalies. The intent of the survey is to:

e establish presence/absence of MEC and munitions debris; and

¢ refine the MRS boundary.

Because the banks of the ponds are steep, the UXO team will do a perimeter walk around the top of
the ponds to visually identify MEC or munitions debris, and to assess safety issues related to descending
the banks. If the team identifies MEC during the perimeter walk, the UXO survey will be discontinued
based on safety concerns. If the team does not identify MEC and determines that the banks can be

descended safely, then the survey will be continued.

Further characterization work will be required at the ponds (i.e., for submerged MEC) to define the
presence of MEC. This effort is outside the scope of this Sl and will be conducted under additional

CERCLA actions.

MC Activities: Chemical contamination at the MRS is being covered under the IRP and will not be
investigated further under the MMRP. Therefore, no samples will be collected from the MRS during this
SI. Existing analytical data identifying the presence of MC collected under the IRP will be used to

populate the MRS-PP. Figure 7 provides the area where the UXO surveys will be conducted.

September 2007 27
USACE Omaha\MMRP\Ravenna AAP\WP Final\Final RVAAP FSP 091207



40mm FIRING RANGE MRSs SI ACTIVITIES MAP
Ravenna Army Ammunition Plant, OH

Ravenna Army Ammunition Plant, Ohio
Final Field Sampling Plan

FUZE AND BOOSTER QUARRY, WATER WORKS #4 DUMP, and

N
490500 491000 Fi gure 7
W E
g Water
O Discrete Sample Location *
Line Abreast Survey Area
=== Meandering Path Survey Area
<= - Water Works #4 Dump MRS
Yo RVAAP-062-R-01 Area Status
' == 5 MRS, Closed
LEL LTS 1 . . .
: T - Discrete sample location will be
cS)qug%(r:it:%ill_gscatlon : «e"y determined in the field following the
\ L - v UXO survey.
1=} 1 o| Data Source: g 2M, Final Military Munitions
2 \ ! 2| Response Program Historical Records
§ . ~ E Review, Ravenna Army Ammunition Plant,
¥ < - 4 <| Ohio, October 2006.
1 ) L
v * v Projection: UTM Zone 17
. A S |Fuze and Booster Quarry MRS Datum : WGS 84
R Y ' RVAAP-016-R-01 Units: Meters
KA o Grid: 500 Meter
[§
PO " 1:6,000
X Y \‘ 40mm Firing Range MRS 0 200 400 600 Feet
[ —
o f ‘l S RVAAP-032-R-01 Meters
IR A 0 70 140 210
, N
/' ,l ‘\ ( Reference Location Map
1 . DAY ! RVAAP
. {\ ,' ,' y :|Suspected Firing Point Location
11
y '
-— ey v
Suspected Impact Area
FIELD SAMPLING PLAN
RAVENNA ARMY AMMUNITION PLANT, OH
Source:Produced for the U.S. Army Corps of Engineers by
engineering-environmental Management, Inc. (€M)
Date: September 2007
490500 491000 Edition: Final
September 2007 28

USACE Omaha\MMRP\Ravenna AAP\WP Final\Final RVAAP FSP 091207



O VW 0 N o8 U1 A W N —

12
13
14
15
16
17
18
19

Ravenna Army Ammunition Plant, Ohio
Final Field Sampling Plan

3.2.7 Landfill North of Winklepeck (RVAAP-019-R-01)
Summaries of the MRS and HRR findings are presented in Table 4.

MEC Activities: The presence of MEC and munitions debris along the slopes and within the stream
course is not fully understood and will require further characterization during this SI. Therefore,
meandering path magnetometer/metal detector assisted UXO survey will be conducted along the
hillside, creek bed, and downstream area. The survey will be conducted to identify any MEC or
munitions debris lying on or protruding through the ground surface and any buried anomalies. The
intent of the survey is to:

e establish presence and density of MEC and munitions debris; and

e refine the MRS boundary.

Any MEC subsequently found at the former landfill, which is not covered under the MMRP, will
addressed under the IRP.

MC Activities: Adequate analytical data for the revised MRS does not exist. Therefore, one
composite surface soil sample will be collected using the 7-wheel method (See Section 3.4.2) and
analyzed for explosives, propellants, and TAL metals. The sample will be collected adjacent to an area
that contains MEC or munitions debris following completion of a UXO anomaly avoidance survey. The
intent will be to establish the presence of MC and to populate the MRS-PP. Figure 8 provides the

proposed sample areas and locations where the UXO surveys will be conducted.

September 2007 29
USACE Omaha\MMRP\Ravenna AAP\WP Final\Final RVAAP FSP 091207



Ravenna Army Ammunition Plant, Ohio
Final Field Sampling Plan

LANDFILL NORTH of WINKLEPECK MRS SI ACTIVITIES MAP

Ravenna Army Ammunition Plant, OH

493000

493500

Landfill North of Winklepeck MRS
A RVAAP-019-R-01

4561750

493000

493500

4561750

Figure 8

Stream N

=== Meandering Path Survey Area
O Discrete Sample Location *
Area Status
MRS, Closed

* Discrete sample location will be
determined in the field following the
UXO survey.

Data Source: ¢ °M, Final Military Munitions
Response Program Historical Records
Review, Ravenna Army Ammunition Plant,
Ohio, October 2006.

Projection: UTM Zone 17

Datum : WGS 84

Units: Meters

Grid: 500 Meter
1:4,000

0 150 300 450
[ ee— ]

eet
Meters
0 50 100 150

Reference Location Map
RVAAP

FIELD SAMPLING PLAN
RAVENNA ARMY AMMUNITION PLANT, OH
Source:Produced for the U.S. Army Corps of Engineers by
engineering-environmental Management, Inc. (€M)

Date: September 2007
Edition: Final

September 2007

USACE Omaha\MMRP\Ravenna AAP\WP Final\Final RVAAP FSP 091207

30



O VW 00 N o0 L1 A W N —

12
13
14
15

Ravenna Army Ammunition Plant, Ohio
Final Field Sampling Plan

3.2.8 40mm Firing Range (RVAAP-032-R-01)
Summaries of the MRS and HRR findings are presented in Table 4.

MEC Activities: The presence of MEC and munitions debris at the former test range is not fully
understood and will require further characterization during this SI. Therefore, a meandering path
magnetometer/metal detector assisted UXO survey will be conducted at the firing point, impact area,
and down range of the impact area. The survey will be conducted to identify any MEC or munitions
debris lying on or protruding through the ground surface and any buried anomalies. The intent of the
survey is to:

e establish presence/absence of MEC and munitions debris;

e refine the MRS boundary; and

e support the need for further characterization.

MC Activities: Chemical contamination at the MRS is being covered under the IRP and will not be
investigated further under the MMRP. Therefore, no samples will be collected from the MRS during this
SI. Existing analytical data identifying the presence of MC collected under the IRP will be used to

populate the MRS-PP. Figure 7 provides the area where the UXO survey will be conducted.
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3.2.9 Firestone Test Facility (RVAAP-033-R-01)
Summaries of the MRS and HRR findings are presented in Table 4.

MEC Activities: The presence of MEC or munitions debris is not expected at or around the former
test chambers since the buildings have been removed. Regardless, a line abreast UXO survey will be
conducted to determine if MEC or munitions debris is present at the three former test chambers and at
the small clearing located in the northeast section of the site. Magnetometers and metal detectors will
only be used at locations that do not have an impervious surface (i.e., concrete or asphalt). At the
former shaped charge test pond, a meandering path survey will be conducted in the immediate area
surrounding the pond. The surveys will be conducted to identify any MEC or munitions debris lying on
or protruding through the ground surface and any buried anomalies. The intent of the surveys is to:

e establish presence/absence of MEC and munitions debris;

¢ refine the MRS boundary; and

e support the need for further characterization at the former test chambers, open field, and area

surrounding the pond, if.

MEC may be present in the pond and will require further characterization under additional CERCLA
action. Therefore, UXO surveys of the submerged portion of the pond will not be conducted during

this Sl effort.

MC Activities: Chemical contamination at the MRS is being investigated under the IRP. However, no
data has been collected for the suspected test range area, which will be investigated further under this
SI. Therefore, one (1) Ml surface soil sample will be collected and analyzed for explosives, propellants,
and TAL metals. The sample area will be selected based on distinct physical features (e.g., former
structures, open areas, soil type). The intent will be to establish the presence of MC and to populate
the MRS-PP. Figure 9 provides the proposed sample area and locations where the UXO surveys will

be conducted.
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3.2.10 Sand Creek Dump (RVAAP-034-R-01)
Summaries of the MRS and HRR findings are presented in Table 4.

MEC Activities: The presence of MEC and munitions debris at the MRS is not fully understood and
will require further characterization during this SI. Therefore, a meandering path magnetometer assisted
UXO survey will be conducted within all open areas surrounding the former dump, while a UXO survey
will be conducted within accessible areas of the dump. The surveys will be conducted to identify any
MEC or munitions debris lying on or protruding through the ground surface and any buried anomalies.
The intent of the survey is to:

e establish presence/absence of MEC and munitions debris;

e refine the MRS boundary; and

e support the need for further characterization, if necessary.

MC Activities: Chemical contamination at the MRS is being covered under the IRP and will not be
investigated further under the MMRP. Therefore, no samples will be collected from the MRS during this
SI. Existing analytical data will be used to populate the MRS-PP. Figure 10 provides the location where

the UXO survey will be conducted.

September 2007 34
USACE Omaha\MMRP\Ravenna AAP\WP Final\Final RVAAP FSP 091207



Ravenna Army Ammunition Plant, Ohio

SAND CREEK DUMP MRS

SI ACTIVITIES MAP

Final Field Sampling Plan

Ravenna Army Ammunition Plant, OH

495500

General Location of
the Lift Station

\Sand Creek Dump MRS

4561250

kS

- RVAAP-034-R-01

495500

4561250

Figure 10

N

Stream

Meandering Path
Survey Area

-=p
Area Status
MRS, Closed

Data Source: e’M, Final Military
Munitions Response Program
Historical Records Review,
Ravenna Army Ammunition Plant,
Ohio, October 2006.

UTM Zone 17
WGS 84
Meters

500 Meter

Projection:
Datum :
Units:
Grid:
1:4,000

0 100 200 300

[ = = — ] CTCM
e Meters
0 25 50 75 100

Reference Location Map
RVAAP

FIELD SAMPLING PLAN
RAVENNA ARMY AMMUNITION PLANT, OH

Source:Produced for the U.S. Army Corps
of Engineers by engineering-environmental
Management, Inc. (e°M)

Date: September 2007
Edition: Final

September 2007

USACE Omaha\MMRP\Ravenna AAP\WP Final\Final RVAAP FSP 091207

35



© YW 00 N o0 U1 A~ W BN

Ravenna Army Ammunition Plant, Ohio
Final Field Sampling Plan

3.2.11 Building #F-15 and F-16 (RVAAP-046-R-01)
Summaries of the MRS and HRR findings are presented in Table 4.

MEC Activities: The presence of MEC and munitions debris at the MRS is not fully understood and
will require further characterization during this SI. Therefore, a meandering path magnetometer assisted
UXO survey will be conducted of all accessible areas across the entire MRS. The survey will be
conducted to identify any MEC or munitions debris lying on or protruding through the ground surface
and any buried anomalies. The intent of the survey is to:

e establish presence/absence of MEC and munitions debris;

e refine the MRS boundary; and

e support the need for further characterization, if necessary.

MC Activities: Chemical contamination at the MRS is being covered under the IRP and will not be
investigated further under the MMRP. Therefore, no samples will be collected from the MRS during this
SI. Existing analytical data will be used to populate the MRS-PP. Figure || provides the location where

the UXO survey will be conducted.
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3.2.12 Anchor Test Area (RVAAP-048-R-01)
Summaries of the MRS and HRR findings are presented in Table 4.

MEC Activities: The presence of MEC and munitions debris at the MRS is not fully understood and
will require further characterization during this SI. Therefore, a line abreast magnetometer assisted
UXO survey will be conducted of the entire MRS. The survey will be conducted to identify any MEC or
munitions debris lying on or protruding through the ground surface and any buried anomalies. The
intent of the survey is to:

e establish presence/absence of MEC and munitions debris;

e refine the MRS boundary; and

e support the need for further characterization, if necessary.

MC Activities: Chemical contamination at the MRS is being covered under the IRP and will not be
investigated further under the MMRP. Therefore, no samples will be collected from the MRS during this
SI. Existing analytical data will be used to populate the MRS-PP. Figure 12 provides the location where

the UXO survey will be conducted.
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3.2.13 Atlas Scrap Yard (RVAAP-050-R-01)
Summaries of the MRS and HRR findings are presented in Table 4.

MEC Activities: The presence of MEC and munitions debris at the MRS is not fully understood and
will require further characterization during this SI. Therefore, a line abreast magnetometer assisted
UXO survey will be conducted within the former operations area located in the south-central portion
of the MRS. In addition, a meandering path magnetometer assisted UXO survey will be conducted at
areas where stockpiles of debris are located in the north-central portion of the MRS and at the former
ammunition storage box area located in the eastern portion of the site. Areas with high grass or other
vegetation that obscures sight of the ground surface will be avoided due to safety concerns. The
surveys will be conducted to identify any MEC or munitions debris lying on or protruding through the
ground surface and any buried anomalies. The intent of the survey is to:

e establish presence/absence of MEC and munitions debris;

e refine the MRS boundary; and

e support the need for further characterization, if necessary.

MC Activities: Chemical contamination at the MRS is being covered under the IRP and will not be
investigated further under the MMRP. Therefore, no samples will be collected from the MRS during this
SI. Existing analytical data will be used to populate the MRS-PP. Figure 6 provides the locations where

the UXO surveys will be conducted.
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3.2.14 Block D Igloo (RVAAP-060-R-01)
Summaries of the MRS and HRR findings are presented in Table 4.

MEC Activities: The presence of MEC and munitions debris at the MRS is not fully understood and
will require additional investigation. However, the size (622 acres) and complexity (dense forest and
understory) of this MRS precludes an exhaustive investigation. As such, the MRS will remain in the
MMRP and will require additional site investigation before a final disposition can be determined.
Therefore, a meandering path magnetometer assisted UXO survey will only be conducted around the
former igloo and five (5) locations where debris were found from the March 1943 explosion. The
survey locations will be selected in the field based on accessibility, safety concerns, and at locations
where the findings were the most concentrated. The total area to be surveyed surrounding the former
igloo and the documented locations of debris will not exceed six (6) acres. The documented locations
will be reacquired in the field using coordinates taken from existing maps. The survey will be conducted
to identify any MEC or munitions debris lying on or protruding through the ground surface and any
buried anomalies. The intent of the survey is to:

e establish presence/absence of MEC and munitions debris.

Due to the limited scope of the SI, the investigation of MEC at the MRS will require additional

investigation under future CERCLA actions.

MC Activities: Analytical data for the MRS does not exist. Therefore, one composite surface soil
sample using the 7-wheel method (See Section 3.4.2) will be collected from the former igloo area and
analyzed for explosives and TAL metals. Propellants are not included in the analytical suite since the ML
I 10 fuze contained an azide compound and the M-4| fragmentation bomb contained trinitrotoluene
(TNT). The intent of the sampling will solely be to populate the MRS-PP. Figure 13 provides the
proposed location where the composite surface soil sample will be collected and where the UXO

surveys will be conducted.
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3.2.15 Block D Igloo-TD (RVAAP-061-R-01)
Summaries of the MRS and HRR findings are presented in Table 4.

MEC Activities: The presence of MEC and munitions debris at the MRS is not fully understood and
will require additional investigation. Therefore, a meandering path magnetometer/metal detector
assisted UXO survey will be conducted across the entire MRS and within areas where debris had been
found and mapped, but not included in the MRS footprint. At locations outside the MRS footprint,
property maps will be obtained from the county assessor to determine property owners, who will be
contacted to obtain rights-of-entry onto their property. The coordinates of the mapped debris will then
be transferred and geo-referenced to obtain geographic coordinates. The meandering path UXO

surveys will then be centered around these coordinates.

Because of the suspected abundance of slag potentially located at the railroad right-of-way, visual
surveys will be conducted in this area. Magnetometers and metal detectors will be used outside of this
area. The surveys will be conducted to identify any MEC or munitions debris lying on or protruding
through the ground surface and any buried anomalies. The intent of the survey is to:

e establish presence/absence of MEC and munitions debris.

The size (19.25) and complexity (topography and areas of dense forest and understory) of this MRS
precludes an exhaustive investigation. As such, the MRS will remain in the MMRP and will require

additional site investigation before a final disposition can be determined.

MC Activities: Analytical data for the MRS does not exist. Therefore, two composite surface soil
samples using the 7-wheel method (See Section 3.4.2) will be collected from the MRS and analyzed for
explosives and TAL metals. Propellants are not included in the analytical suite since the M-110 fuze
contained an azide compound and the M-4| fragmentation bomb contained TNT. One sample will be
collected from MRS footprint, while the remaining sample will be collected from an area where debris
was found and mapped. The intent of the sampling will solely be to populate the MRS-PP. Figure 13
provides the proposed locations where the composite surface soil samples will be collected and where

the UXO surveys will be conducted.
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3.2.16 Water Works #4 Dump (RVAAP-062-R-01)
Summaries of the MRS and HRR findings are presented in Table 4.

MEC Activities: The presence of MEC and munitions debris at the MRS is not fully understood and
will require further characterization during this SI. Therefore, a line abreast magnetometer assisted
UXO survey will be conducted of the open area in the northern portion of the MRS and a meandering
path magnetometer assisted UXO survey will be conducted through the remaining wooded area. The
surveys will be conducted to identify any MEC or munitions debris lying on or protruding through the
ground surface and any buried anomalies. The intent of the survey is to:

e establish presence/absence of MEC and munitions debris;

e refine the MRS boundary; and

e support the need for further characterization, if necessary.

MC Activities: Analytical data identifying the presence or absence of MC at the MRS has not been
collected. Therefore, one (1) composite surface soil sample using the 7-wheel method (See Section
3.4.2) will be collected and analyzed for explosives, propellants, and TAL metals. The sample will be
collected adjacent to an area that contains MEC or munitions debris following the completion of UXO
anomaly avoidance survey. The intent will be to establish the presence of MC and to populate the MRSL]
PP. Figure 7 provides the proposed location of the composite sample and where the UXO surveys will

be conducted.
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3.2.17 Group 8 MRS (formerly Area Between Buildings 846 and 849) (RVAAP-063-
R-01)
Summaries of the MRS and HRR findings are presented in Table 4.

MEC Activities: The presence of MEC and munitions debris at the MRS is not fully understood and
will require further characterization during this SI. Therefore, a line abreast magnetometer/metal
detector assisted UXO survey will be conducted of the entire MRS. The survey will be conducted to
identify any MEC or munitions debris lying on or protruding through the ground surface and any buried
anomalies. The intent of the survey is to:

e establish presence/absence of MEC and munitions debris;

e refine the MRS boundary; and

e support a recommendation for no further action, if appropriate.

MC Activities: Analytical data identifying the presence or absence of MC at the MRS has not been
collected. Therefore, five (5) Ml surface soil samples will be collected and analyzed for explosives,
propellants, and TAL metals. The five (5) sample areas will be selected based on the physical layout of
the location (i.e., areas of equal topographic elevation, soil type, vegetation). The individual area of the
five sample areas are as follow: MCI equals 0.1 acres; MC2 equals 0.75 acres; MC3 equals 0.48 acres;
MC4 equals 0.42 acres; and MC5 equals 0.34 acres. The intent will be to establish the presence of MC
and to populate the MRS-PP. Figure 14 provides the proposed locations of the sample areas and

where the UXO survey will be conducted.
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3.3 MEC Activities

The goal of the MEC field activities at RVAAP is to determine the presence or absence of MEC. As
such, the intent of the investigation is to focus on areas that have the greatest likelihood to contain
MEC. ltis the intent of the Sl to determine the presence and not, per se, to determine the full extent
and nature of MEC. At MRSs that will require additional MEC characterization due to the complexities

of the site that are beyond the scope of this Sl, the survey has been designed to locate MMPEH.

3.3.1 Instrument Assisted UXO Survey

A Schonstedt GA-52 Series Magnetic Locator (or equivalent) will be used to assist in locating ferrous
metallic items on the ground surface, while a White Matrix Mé will be used at several MRSs where non[]
ferrous munitions are suspected. The sweep team, consisting of two UXO Technicians will use the line
abreast and a meandering path survey method, recording the identification and locations of all MEC or
munitions debris that are discovered. As items are discovered, the team members will mark their
location in the field with a pin flag and the position will be recorded with a GPS unit. A Trimble GEO

XT handheld sub-centimeter GPS unit will be used during the field investigation.

The sweep team will use the line abreast method at areas that have a high probability or have a known
presence of MEC. This method involves team members walking side by side; separated by a distance
that does not exceed coverage of the adjoining person’s field of view (approximately 5 to 6 feet in open
areas). Each team member will visually sweep his search area to locate metallic objects (that may be
cultural debris), MEC, or munitions debris. GPS Navigators in conjunction with pin flags, wooden
stakes, or traffic cones at the ends and intermediate points of the sampling lanes (or corner of the
sampling grid) will be used to ensure the team is walking a relatively straight line through the survey
area, achieving 100% coverage. Digital photos of all MEC items will be taken. Munitions debris are
defined as remnants of munitions, including fragments, penetrators, projectiles, shell casings, links, fins,
etc. that remain after munitions use, demilitarization, or disposal. In general, munitions debris does not
contain energetic material. Under the MMRP, munitions debris does not warrant further action. As

such, these areas will not be mapped.

A meandering path survey approach will be used to search expansive areas at MRSs. With this method,
the UXO Technicians will walk in a random manner across the entire MRS visually sweeping the area in
front of his path to locate metallic objects (that may be cultural debris), MEC, or munitions debris. As

the UXO Technicians are conducting the meandering path survey walk, the coordinates will be
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continuously recorded (i.e., 5 — 10 second intervals) by the Trimble GEO XT using a line function

command.

A Schonstedt magnetometer detects the magnetic field of any ferrous object even when covered by
leaves, grass, soil, snow, etc. The instrument consists of two proton resonance magnetic field sensors
approximately 0.5 meters (m) apart which balance out the effect of the earth’s ambient magnetic field.
As long as this balance exists, the frequency of the audio output signal remains at 40 Hertz. However,
when the magnetic field becomes stronger at the lower sensor than it is at the upper sensor, the output
signal frequency is increased. When the tip of the locator is positioned directly over the target (if the
target magnetic dipole is oriented perpendicular to surface) the audio signal increases to its highest
frequency where the magnetic field gradient is greatest. The primary factors that affect the ability of
magnetic gradiometers to detect objects or features include: size and mass of the object, orientation,
distance from the sensor (depth) and the material properties contrast between the object or feature
and the surrounding materials. However, the general operating capabilities of a Schonstedt GA-52Cx
can detect a small nail (i.e., 1-1/4 inch PK nail) buried |2-inches and a 18-inch length of ¥4-inch diameter

pipe buried at 9 feet.

The operation of a metal detector is based upon the principles of electromagnetic induction. Metal
detectors contain one or more inductor coils that are used to interact with metallic elements on the
ground. A pulsing current is applied to the coil, which then induces a magnetic field. When the
magnetic field of the coil moves across metal, the field induces electric currents (called eddy currents) in
the metal object that is detected. The eddy currents induce their own magnetic field, which generates an

opposite current in the coil, which induces a signal indicating the presence of metal.

The following general steps will be practiced at each MRS:

e Tailgate safety briefings will be conducted on a daily basis and when conditions change that could
potentially affect the safety of field team. This brief will cover emergency procedures,
operations, and munitions avoidance procedures.

o The UXO technicians will then enter the site first and will conduct a surface sweep of the path
as the survey team follows behind in a single file. The team will identify target areas containing
MEC and munitions debris.

e Target areas containing MEC will be marked and documented.

e |f MEC is discovered, the UXO technician will mark the item, GPS coordinates for the item will
be recorded, and the item will be logged as to its description, size, color, and any other

September 2007 49
USACE Omaha\MMRP\Ravenna AAP\WP Final\Final RVAAP FSP 091207



A W N

(0]

16
17
18
19
20

21
22
23
24
25
26
27
28
29
30

Ravenna Army Ammunition Plant, Ohio
Final Field Sampling Plan

distinguishable marks. Pertinent data will be entered in the field notes and on the Daily Quality
Control Report (DQCR). A digital photograph of the item will be taken, and the photo number
and item description will be noted in the logbook. At no time will the MECbe moved or

disturbed. After collecting the necessary data, the team will proceed with its survey.

If MEC is encountered during the UXO surveys, they will be marked for positive identification, and an

immediate response trigger evaluation described in Section 3.3.3 will be performed.

3.3.2 Function Checks

The following procedures will be used to perform function tests on the equipment:

¢ Hand-held magnetometer and metal detectors (i.e., Schonstedt, White) will be swept across
known selected items within an area outside of the site to demonstrate consistent effectiveness.

e GPS equipment will be checked against a known coordinate to check for accuracy.

¢ Instruments and equipment used to gather and generate data will be tested with sufficient
frequency and in such a manner as to ensure that accuracy and reproducibility of results are
consistent with the manufacturer’s specifications. Instruments or equipment failing to meet the
standard will be repaired, recalibrated, or replaced. Replaced instruments or equipment must

meet the same specifications for accuracy and precision as the item removed from service.

(Note: Function tests are solely performed to test the piece of equipment and to demonstrate
consistent effectiveness. A site-specific geophysical prove-out (GPO) will not be conducted since this
procedure is conducted to test, evaluate, and demonstrate geophysical systems to analyze functionality
and to evaluate which geophysical system can meet the performance requirements established for the
geophysical survey.)

3.3.3 Triggers for Immediate Response

The field team may encounter MEC during the MEC survey. A UXO Technician Il will be part of the
field team and will provide UXO anomaly avoidance services (i.e., EP-75-1-2). Any MEC and range
residue that is encountered will be identified (when possible) from visual observation. Under no

circumstances will MEC be handled, moved, or disturbed during the survey.

If an explosives safety hazard is present, there are five basic courses of action that can be undertaken —
an emergency response, a time-critical removal action, a non-time-critical removal action, a remedial
action, or no further action. An emergency response action for MEC is typically conducted by active[]
duty Explosive Ordnance Disposal (EOD) personnel. A removal or response action can range from

physical extraction (e.g., removal or Blow in Place [BIP] procedures) of the hazard to implementing
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institutional controls. Removal actions can be time critical in nature which requires that planning be
completed in six months or less, or non-time critical. DoD has not issued any policy or guidance
regarding the selection process for a response action at a MEC and/or MC site. Draft Directives and
policy indicate that decisions should follow the CERCLA process. The decision is based on the overall
threat to human health and the environment. The level of threat is based on an overall understanding of

the situation and its risk based on site-specific data and the factors discussed in Table 5, below.

Table 5: MEC Factors for Immediate Response Actions

MEC Factors Status Questions

Accessibility of the | Isitin an area that is restricted to the public with engineering controls that
MEC preclude entry, such as fences, security guards, and posted hazards signs? Is
the MEC in an area that is accessible to the public and does this create an
imminent hazard to people or the environment?

Type of MEC What are the condition, fuzing type, net explosive weight and specific hazards of
the item? Does the MEC pose an immediate threat?

Site Assessment Do the MEC and/or MC site conditions require using protective measures such as
tamping, shielding, or focusing of the heat, blast, and shockwave to mitigate the
explosive effects? What is the maximum fragmentation range and over-pressure
distance of the MEC?

Other Can the hazard be moved? Can the area within the fragmentation and blast
considerations distance withstand a detonation and are there critical habitats or facilities located
nearby?

The Sl field work is not expected to include removal or disposal actions; however, if identified, the
presence of MEC must be reported to Jerome Stolinski, USACE, Omaha District CENWO-PM; Irv
Venger, RVAAP Facility Manager; MA] Meade, Ohio Army National Guard (OHARNG); and the e’M
Technical Project Manager (TPM) for determination of the appropriate action to be taken. In addition, if
the MEC is determined to present a danger to human health or the environment, the RVAAP Facility
Manager will be responsible for contacting the appropriate Ordnance Company (e.g., at Wright[]
Patterson Air Force Base) for final disposition. Further, €M will also follow the Ohio EPA MEC

notification procedures developed for the installation.

3.4 MC Activities

3.4.1 Multi-Incremental Surface Soil Sampling
Ml surface soil samples (0 - 6 inches below ground surface [bgs]) will be collected for analyses using

either a disposable trowel or scoop, or step probe, depending on the soil matrix. New trowels/scoops
and gloves will be used at each sample area located within an MRS, and when necessary, a step probe.

Sample collection, handling, and shipment will comply with the procedures established below and with
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those provided in the Facility-Wide Sampling and Analysis Plan for Environmental Investigations at

Ravenna Army Ammunition Plant.

MC at four (4) of the MRSs will be assessed through the collection of Ml surface soil samples. These
MRSs include: Ramsdell Quarry Landfill; Load Line #1; Firestone Test Facility; and the Group 8 MRS.
One Ml sample will consist of 30 sub-samples collected from a distinct sample area established at an
MRS. The selection of sample areas will be done on a site by site basis and will depend on several
factors including, the physical characteristics of a given MRS, presence of MEC and/or munitions debris,
and the reasonably anticipated future land use and potential exposure scenario. Sample collection,
handling, and shipment will comply with the procedures established below and with those provided in
the Facility-Wide Sampling and Analysis Plan for Environmental Investigations at Ravenna Army

Ammunition Plant.

MI sample areas will be delineated by staking or otherwise delineating the area targeted for sample
collection. At the beginning of the sampling exercise, a UXO technician will clear the path into the
sample area and walk ahead of the sample team using the meandering path method. As the team
progresses through the area, a field team member will randomly throw stakes out identifying 30 sub-
sample locations. At each sub-sample location, a sample will be collected and placed into a plastic bag.
Measures will be taken to ensure that equally weighted aliquots are collected from each sub-sample
location. The entire sub-sample will then be submitted to Test America, North Canton for sample
preparation, which will include air drying, grinding (with a coffee grinder), and sieving. Test America,
North Canton will also be responsible for TAL metal analysis and shipment of the explosives and
propellant samples to Test America, Sacramento, and shipment of the split samples to the Ohio EPA
preferred laboratory. Field duplicates will be obtained by re-walking the sample area and collecting an
additional 30 sub-sample set as previously described. The original and duplicate sample containers will
then be labeled and placed in a cooler with ice. Field splits will be divided at the laboratory, after sample
preparation has been completed. After all samples are collected the chain-of-custody (COC) form will
be filled out (see Section 5.5 for more details). Sample locations will be recorded using a hand-held

GPS unit, as will the corners of the sample grid.

3.4.2 Composite Surface Soil Sampling
Composite surface soil samples (0 - 6 inches bgs) will be collected for analyses using a disposable trowel

or scoop, and when necessary, a step probe. New scoops and gloves will be used at each sampling
location and, when necessary, a new or cleaned step probe. Surface soil samples will be collected from
locations selected after completion of the UXO surveys. Sample collection, handling, and shipment will
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comply with the procedures established below and with those provided in the Facility-Wide Sampling

and Analysis Plan for Environmental Investigations at Ravenna Army Ammunition Plant.

Composite surface soil samples will be collected from four MRSs: Landfill North of Winklepeck; Block D
Igloo; Block D Igloo — TD; and Water Works #4 Dump. Three composite surface soil samples will also
be reserved as a contingency, should unexpected field conditions (e.g., discovery of MEC) be discovered.
In general, the composite samples will be collected from locations where MEC or munitions debris are
discovered. Proper anomaly avoidance procedures will be employed prior to the grid layout and
collection of samples. The composite surface soil samples will be collected using the 7-Sample Wheel
method obtained described in the Cold Regions Research and Engineering Laboratory’s (CRREL’s)
Special Report (SR) 96-15, Assessment of Sampling Error Associated with Collection and Analysis of Soil

Samples at Explosives-Contaminated Sites. This method is described below.

Six grab samples will be collected from a wheel-shaped layout and a seventh sample from the center of
the wheel using a disposable plastic scoop/trowel and, when necessary, a new or clean step probe, and
placed into a plastic bag. The intended sample location will be screened by a UXO technician and then
laid out and recorded in the field logbook. The radius from the center sub-sample will be approximately

one foot from the center sample.

An example of the sample layout is shown below.

Sample Layout

After collection, the entire sub-sample will then be submitted to Test America, North Canton for
sample preparation, which will include air drying, grinding (with a coffee grinder), and sieving. Test
America, North Canton will also be responsible for TAL metal analysis and shipment of the explosives

and propellant samples to Test America, Sacramento, and shipment of the split samples, if collected, to
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the Ohio EPA preferred laboratory. Field duplicates will be collected from a separate sample grid
established in close proximity to the original grid location. Duplicate samples will be assigned a different
sample number and sent blind to the laboratory. The original and duplicate sample containers will then
be labeled and placed in a cooler with ice. After all samples are collected the COC form will be filled
out (see Section 5.5 for more details). A description of the composite and Ml soils sampled will be
noted in the field notes. Any excess soil will be returned to the sample holes and used as backfill

material (see Section 7.0). Sample locations will be recorded using a hand-held GPS unit.

3.5 GPS Surveying

MEC of potential concern, sample locations, and the paths of the magnetometer-assisted surface surveys
will be recorded with a GPS unit to document the position coordinates. The GPS unit proposed for use
is a Trimble GeoExplorer CE, Geo XT handheld unit. A Trimble GEO XT handheld sub-centimeter
GPS unit will be used during the field investigation. Pathfinder Office software is used to download and
post-process the data to achieve submeter horizontal accuracy. Field conditions, such as the number of
satellites available at the reading time and density of the tree canopy dictate the amount of time needed
to acquire a reading. Coordinates will be established for each MEC and sample location to an accuracy

of one meter.

3.6 Field Equipment

As shown in Table 6 below, a variety of equipment will be used to perform the field activities for this

SI.

Table 6: Field Equipment

Category Equipment

Surface Soil Sampling Disposable scoops/trowels (or similar), stainless steel bowls, plastic
buckets, coolers, ice, sample bottles, Trimble GeoExplorer CE or Geo XT,
Camera, Schonstedt GA-52 Series Magnetic Locator, White Matrix M6

Health and Safety First aid kit, fire extinguisher, protective clothing, latex or nitrile gloves
Equipment (Conform brand or equivalent)
Shipping Packaging tape, labels, seals, COC forms, ice, Ziploc bags, coolers, bubble

wrap, packaging material

Documentation DQCR forms, field log book, camera, all applicable health and safety forms

3.7 Laboratory Analysis

The analytical methods are selected on the basis of the munitions suspected to have been used or
disposed at each MRS. The standard analytical methods for the surface soil samples include explosives

(EPA Method 8330B), TAL metals (EPA Method 6010C and 7471A), and propellants (EPA Methods

September 2007 54
USACE Omaha\MMRP\Ravenna AAP\WP Final\Final RVAAP FSP 091207



v A W N

Ravenna Army Ammunition Plant, Ohio
Final Field Sampling Plan

8330B and 353.2). All analyses will be completed in accordance with EPA SW-846 methodology.

Laboratory analytical procedures are discussed in greater detail in the QAPP (Appendix B of the WP).

Table 4 provides the sample container and preservation requirements. Table 7 provides the number

of discrete, Ml, and QA/QC samples to be collected.

Table 7: Sample Containers and Preservation Requirements

Analysis Ci?lrtnari)rlleer H_(I)_il:jnigg Preservative
MI Samples
(EPA Eﬂxop(;?;isei\éeg%%) Gallon sized plastic bag 1jod§£st?o$)§rr12?;gg ’ ¥e
(EPA Methi?gg'ggsand 353.2) | Gallonsized plastic bag 1fod§§ysst?of§£2‘f§i§2 ’ ¥e
(EPA Met-rl;ﬁla gﬂo?gg)/Mercury Gallon sized plastic bag 1§g 82355/ #e

Composite Samples

Explosives . : 14 days to extraction, R

(EPA Method 8330) Gallon sized plastic bag 40 days for analysis 4°C
Propellants . : 14 days to extraction, o

(EPA Method 8330B and 353.2) Gallon sized plastic bag 40 days for analysis 4°C
TAL Metals . : 180 Days/ o

(EPA Method 6010C)/Mercury Gallon sized plastic bag 28 Days 4°C

3.8 Quality Assurance/Quality Control (QA/QC)
e?M will meet the project-specific Data Quality Objectives (DQOs) for sampling, analysis, and QA/QC

by collecting the proper quantities and types of samples, using the correct analytical methodologies,
implementing field and laboratory QA/QC procedures, and using various data validation and evaluation
processes. Laboratory requirements for the analytical methods being used for this project and DQOs
for each analytical method are included in the QAPP (Appendix B of the WP) and in the QAPP
provided in the Facility-Wide Sampling and Analysis Plan for Environmental Investigations at Ravenna

Army Ammunition Plant.

Field QC will be performed for sample collection, shipping, and handling. In an effort to achieve the
highest level of QC, one-time use disposable sampling equipment will be used for surface soil sampling,
where appropriate. This type of equipment includes sampling gloves, scoops/trowels, and gallon sized
plastic bags. Reusable sampling equipment (step probes) will be decontaminated as described in

Section 3.9.
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Sample QC for the analytical samples will be assessed through the use of duplicate samples. Duplicate
samples are used to evaluate field precision of the samples and will be taken at a rate of 10%. QA will
be assessed using split samples. Split samples, at a rate of approximately 10%, are used to evaluate the
contractor’s laboratory performance. Split samples will be collected by Ohio EPA. To obtain a
duplicate sample, the M| and composite field samples will be collected separately but from within the
same sample area and placed in a gallon-sized plastic bag. The original and duplicate samples will then be
containerized and sent to the laboratory for method preparation and analysis. Duplicate samples will be
given a separate sample identification code to ensure that it is received by the laboratory as a blind
sample. Split samples will undergo sample preparation and separation at Test America, North Canton,

and subsequently sent to Ohio EPA’s designated laboratory.

A temperature blank will be added to each cooler. The blank will consist of a 40 milliliter vial filled with
distilled water. Upon arrival at the laboratory, the temperature will be measured to ensure that the

samples were adequately cooled during shipment.

See Table 3 for the quantities of QA & QC samples. All analytical data will be reviewed in accordance

with the procedures provided in the QAPP (Appendix B of the WP).

3.9 Sampling Equipment Decontamination

In an effort to achieve the highest level of QC, one-time use, disposable sampling equipment will be used

whenever feasible. This type of equipment includes sampling gloves, scoops, and sample collection bags.

Non-dedicated sampling equipment, such as step probes, will be decontaminated as follows:

e Remove visible contamination by washing/brushing with approved water and phosphate-free
detergent;

e Thoroughly rinse with approved potable water, followed by rinse with ASTM Type | or
equivalent water;

e Thoroughly rinse with reagent grade isopropyl alcohol;

e Thoroughly rinse with ASTM Type | or equivalent water;

e Thoroughly rinse with nitric or hydrochloric acid (2% solution);

e Thoroughly rinse with ASTM Type | or equivalent water;

e Air dry and wrap equipment in aluminum foil.
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| When generated, all decontamination fluids will be containerized, characterized, and disposed off-site in
2 accordance with the RVAARP facility-wide procedures and all applicable State, Federal, and local rules,

3 laws, and regulations. Additional information is provided Section 7.0.
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4.0 FIELD PERSONNEL AND PROJECT CONTACTS

The Project Team, Stakeholders, Subcontractors, and e2M’s Project Personnel and Project Organization

Chart are depicted in the WP.

The Field Project Personnel and Project Contacts are listed in Table 8 below, along with their contact

information. If any MEC is found on the MRSs, the personnel listed under “Project Contacts” will be

immediately notified.

Table 8: Field Personnel and Project Contacts

Name and Title

Contact Information

FIELD PERSONNEL

Phil Werner, e2M FPM

Cell: (571) 215-0677
Office: (703) 752-7755 (ext. 108)

Devin Scherer, e2M Field Team Support

Cell: (540) 421-1811
Office: (703) 752-7755 (ext. 117)

Courtney Van Tassell, e2M Field Team Support

Cell: (281) 658-7125
Office: (703) 752-7755 (ext. 115)

Steven Burhans, UXO Technician Il

Office: (410) 230-9966
Cell: 443-804-7448

David Sherer, UXO Technician Il

Office: (410) 230-9966
Cell: 228-383-4385

PROJECT CONTACTS

Irving Venger, RVAAP Facility Manager

Office: (330) 358-7311

MAJ Ed Meade, Base Operations Supervisor

Office: (614) 336-6560

Jerome Stolinski, U. S. Army Corps of Engineers
CENWO-PM-HA

Office: (402) 221-7680

Daniel Zugris, PE, e2M Technical Program Manager (TPgM)

Office: (703) 752-7755 (ext. 126)
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5.0 FIELD OPERATIONS DOCUMENTATION

Field documentation will include DQCRSs, field notebooks, photographs, sample labels, and COC forms.
All field documentation will be completed in indelible ink. Corrections will be made by drawing a single
line through the text, legibly writing the correction, and placing the person’s initials and date next to the

correction.

5.1 Daily Reports
A DQCR will be prepared by the e2M FPM each day that field efforts are conducted, commencing with

the first day onsite. All workdays will be documented by this report throughout the duration of the
field work. e*M will provide DQCRs to the CENWO-PM and e*M TPM by e-mail at the end of each day
during the field work effort. A sample DQCR form can be found in Attachment A.

At a minimum, the DQCR will include:

a. Date,

b. Location of the work,

C. Weather information,

d. Sampling performed (including specifics such as location, type of samples, depth, etc.),

e. Problems encountered and corrective actions taken (including specifics regarding sampling

problems and alternate sampling methods utilized),
f. Quality control activities,
g Verbal or written instructions,
Types of tests performed, samples collected, and personnel involved,
i. Names of all personnel on-site including title and affiliation,
j- Equipment used,
k. Health and safety considerations,

l. Deviations from the work plan,

m. General and special remarks,

n. General observations, and

o. Signature and job title of the DQCR preparer.

P Daily inspection log

q- Equipment maintenance log
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5.2 Field Note Books

Field notes regarding all sampling and field activities will be kept in a bound notebook with pre[]
numbered pages. Indelible ink will be used for all entries. The field notes will be filled out while the

field work is taking place, and will include all of the information that is reported on the DQCR forms.

5.3 Photographs

A photographic log will be kept in the field notebook during field activities. Photographs will be taken
with a digital camera. The log will note the date and time of the photograph, the site name, and
direction the photograph was taken (e.g., looking east). The photographer will review the saved
electronic photographs and compare them with the photographic log to confirm that the log and

photographs match. Differences shall be noted on the photographic log and initialed.

5.4 Sample Numbering Scheme

A sequential sample numbering scheme will be used at each MRS where soil samples are collected. Each
sample number will identify the site, sample location, and a sequential number. The project sample
numbers will follow the example below:
RVAAP-RQL-SSOI
Where:
RVAAP - 5 character designation for Ravenna Army Ammunition Plant,
RQL - 3 (or 4) character designation for the specific MRS (Ramsdell Quarry Landfill), and
SSO0I — 4 character designation of the sequential sample number; SS for surface soil sample,

followed by the corresponding sample number.

Table 9 below shows the four character designations for the MRSs.

Table 9: MRS 4 Character Designation

RS ; e(;?g rrlzzlc'[:it(():3 rr1 NS D'(\e/lsl?gs niitggn
Ramsdell Quarry Landfill RQL Block D Igloo BDI
Load Line #1 LL1 Block D Igloo—TD BDTD
Landfill North of Winklepeck LNW Water Works #4 Dump WWD
Firestone Test Facility FTF Group 8 MRS G8M
September 2007 60

USACE Omaha\MMRP\Ravenna AAP\WP Final\Final RVAAP FSP 091207




O VW 00 N o000 U1 ~h W BN

15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31

Ravenna Army Ammunition Plant, Ohio
Final Field Sampling Plan

5.5 Sample Labels

Correct sample labeling and the corresponding notation of the sample identification numbers in the field
notebook, DQCR, and on the COC forms will be utilized to prevent misidentification of samples and
their eventual results. All sample labels will be completed legibly with indelible ink. The labels will be

affixed to the sample bottle and covered with clear tape.

The sample labels will include the following at a minimum:

a. Project name,

b. Company name,

c. Sample Identification,

d. Name/Initials of the collector,
e. Date and time of collection,
f. Sample location and depth,

Analysis required, and

= o

Preservatives added.

5.6 Chain-of-Custody
The COC procedures will be in accordance with USACE Sample Handling Protocol and EPA

procedures. COC procedures are used to document and track samples from collection through
reporting of analytical results, and 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 e2M FPM, and any mistakes made will be crossed out with a single line

and initialed and dated.

The information on the COC form will include the following:

a. Sample identification numbers,

b. Date and time of sample collection,
(o Project name and number,

d. Number of sample containers,

e. Matrix,

f. Analyses required,

g. Turn around time required,

h. Preservatives used, and

i. Signatures of all parties who had possession of the samples.
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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. The e>M FPM will keep one copy of the COC form. The laboratory will
then sign the COC upon accepting the samples for analysis. Copies of the COC forms will be faxed or
mailed to the CENWO-PM upon completion of the field sampling effort. Copies of the shipping waybill
for each cooler will be included as part of the COC package and included in the S| Report. A sample
COC form is included in Attachment A.
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6.0 SAMPLE PACKAGING AND SHIPPING
REQUIREMENTS

All of the analytical samples will be placed in the appropriate sample containers, preserved as required,
and will meet the respective holding times as specified in Table 4 of this FSP; in the QAPP (Appendix
B to the WP); and in EPA SW-846, 3rd Edition.

For analytical samples, each sample collection bag will be placed into a separate re-sealable bag in order
to minimize potential for cross-contamination. The sample collection bags will then be placed into a
hard plastic cooler pre-chilled to 4°C or less with double-bagged ice. One temperature blank will be
packed with each cooler. Each cooler will then be sealed shut with strapping tape, custody seals will be
placed on the front and rear side of the cooler lid and covered with clear tape, “This Side Up” and
“Fragile” labels will be put on the cooler, and the cooler will be sent via an overnight delivery service to

the laboratory.
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7.0 INVESTIGATIVE DERIVED WASTES

Investigative derived waste is expected to be kept to a minimum and include used personal protective
equipment (PPE) and any other disposable sampling equipment. PPE and disposable sampling equipment
will be containerized (i.e., double-bagged) and disposed as solid waste. Excess surface soil that is
collected, but not submitted for sample preparation and analysis, will be returned to the sample hole

immediately.

Decontamination water is not expected to be generated since disposable sampling equipment will be
used if possible. Should decontamination rinse water be generated, it will be containerized in either

labeled Department of Transportation (DOT) approved 55-gallon closed-top drums or in approved

polyethylene storage containers, and be handled in accordance with the procedures provided in the

Facility-Wide Sampling and Analysis Plan for Environmental Investigations at the Ravenna Army

Ammunition Plant, Ravenna, Ohio.
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Equipment Maintenance Log

Date:

Project Information

Technical Project Manager:

Project:

Project Number:

Personnel (include title and affiliation)

e2M Personnel:

Visitors Present:

Subcontractor Personnel:

Others:

Work Performed

Preparer:

Signature:




Daily Inspection Log

Date:

Project Information

Technical Project Manager:

Project:

Project Number:

Environmental Conditions

Weather Conditions (Bright Sun, Clear, Overcast,
Rain, Snow):

Temperature:

Wind (Still, Moderate, High):

Humidity (Dry, Moderate, Humid):

Personnel (include title and affiliation)

e2M Personnel:

Visitors Present:

Subcontractor Personnel:

Others:

Work Performed

Preparer:

Signature:




Daily Quality Control Report

Date:

Project Information

Technical Project Manager:

Project:

Project Number:

Environmental Conditions

Weather Conditions (Bright Sun, Clear, Overcast,
Rain, Snow):

Temperature:

Wind (Still, Moderate, High):

Humidity (Dry, Moderate, Humid):

Personnel (include title and affiliation)

e2M Personnel:

Visitors Present:

Subcontractor Personnel:

Others:

Work Performed

Verbal and Written Instructions:

Work Performed/Sampling Activities (include location, type of samples, depth, etc.):

Types of Tests Performed/Samples Collected/ and Personnel Involved:




Quality Control Activities (including field calibrations):

Problems Encountered/Corrective Actions Taken (include specifics regarding sampling problems and
alternate sampling methods utilized):

Deviations from the Work Plan:

Health and Safety Levels and Activities:

Equipment Used and Maintenance Performed:

General observations and Special Remarks:

Preparer:

Signature:



STL North Canton
4101 Shuffle Drive N.W.

North Canton, OH 44720
phone 330-497-9396 fax 330-497-0772

Chain of Custody Record

Severn Trent Laboratories, Inc.

Client Contact Project Manager: Site Contact: Date: COC No:

Your Company Name here Tel/Fax: Lab Contact: Carrier: of COCs
Address Analysis Turnaround Time Job No.
City/State/Zip Calendar ( C) or Work Days (W)
(XXX) XXX-XXXX Phone TAT if different from Below
(XXX) XXX-XXXX FAX 1 2 weeks SDG No.
Project Name: || 1 week
Site: — 2 days °
PO# —_ 1 day =

3

2

Sample | Sample | Sample #of |8
Sample Identification Date Time Type |Matrix| Cont. |iT Sample Specific Notes:
Preservation Used: 1= Ice, 2= HCI; 3= H2SO4; 4=HNO3; 5=NaOH; 6= Other
Possible Hazard Identification Sample Disposal ( A fee may be assessed if samples are retained longer than 1 month)
(- (- Flammable - 1 poison B (- Unknown (- (- (- Archive For Months
Special Instructions/QC Requirements & Comments: b
Non-Hazard Return To Client
Disposal By Lab

Relinquished by: Company: Date/Time: Received by: Company: Date/Time:
Relinquished by: Company: Date/Time: Received by: Company: Date/Time:
Relinquished by: Company: Date/Time: Received by: Company: Date/Time:




Final
Quality Assurance Project Plan
Army Military Munitions Response Program
Site Inspection
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Ravenna Army Ammunition Plant, Ohio

Submitted To:

U.S. Army Corps of Engineers, Omaha District
CENWO-PM-HC
106 South 15th street
Omaha, NE 68102-1618

Prepared By:

engineering-environmental Management, Inc.
9563 South Kingston Court, Suite 200
Englewood, CO 80112

USACE, Omabha District Contract Number: DACA63-03-D-0009,
Task Order Numbers DK01, DK02, and DKO03
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Courtney Ingersoll, e2M Technical Program Manager
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Phil Werner, e2M Technical Project Manager
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ABBREVIATIONS and ACRONYMS

AAP Army Ammunition Plant

ASCII American Standard Code for Information Interchange

BER Bureau of Environmental Remediation

°C Degrees Celsius

CALM Cleanup Levels for Missouri

CcCB Continuing Calibration Blank

ccv Continuing Calibration Verification

CD Compact Disc

CENWO-PM USACE, Omaha District Project Manager

CERCLA Comprehensive Environmental Response, Compensation, and
Liability Act

CF Calibration Factor

CLP Contract Laboratory Protocol

cocC Chain-Of-Custody

CPRG Closure Plan Review Guidance for RCRA Facilities

CTT Closed/Transferring/Transferred

CVAA Cold Vapor Atomic Absorption

D Difference

DEP Department of Environmental Protection

DERP Defense Environmental Restoration Program

DNT Dinitrotoluene

DoD Department of Defense

DQCR Data Quality Control Reports

DQI Data Quality Indicators

DQOs Data Quality Objectives

DSA Diane Short & Associates, Inc.

e’M engineering-environmental Management, Inc.

IC Initial Calibration or lon Chromatography

ICAL Initial Calibration

ICV Initial Calibration Verification

ICS Interference Check Sample

IES Electrospray lonization

IS Internal Standard

RL Reporting Limit

ECAS Environmental Compliance and Analysis Services

US Army Military Munitions Response Program Site Inspections
Quality Assurance Project Plan
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EDD Electronic Data Deliverables

EPA United States Environmental Protection Agency

ERIS Environmental Restoration Information System

FPM Field Project Manager

FSP Field Sampling Plan

GCN Residential Generic Cleanup Numbers

GFAA Graphite Furnace Atomic Absorption Spectrometry

GPO Geophysical Prove-out

GPS Global Positioning System

GTARC Groundwater Target Concentrations

HHMSSLs Human Health Medium-Specific Screening Levels

HPLC High Performance Liquid Chromatography

HRR Historical Records Review

IC lon Chromatography

ICB Initial Calibration Blank

ICP Inductively Coupled Plasma Spectrometry

ICP-AES Inductively Coupled Plasma-Atomic Emission Spectrometry

ICP-MS Inductively Coupled Plasma-Mass Spectrometry

ICV Initial Calibration Verification

IDL Instrument Detection Limit

IPC Instrument Performance Check

KDHE Kansas Department of Health and the Environment

DEP Department of Environmental Protection

KDNR Kentucky Department of Natural Resources; Department of
Environmental Protection

LCS Laboratory Control Sample

LCSD Laboratory Control Sample Duplicate

LDEQ Louisiana Department of Environmental Quality

MC Munitions Constituents

MCL Maximum Contaminant Level

MCT Matrix Conductivity Threshold

MD Matrix Duplicate

MDL Method Detection Limit

MoDNR Missouri Department of Natural Resources

MEC Munitions and Explosives of Concern

MMRP Military Munitions Response Program

US Army Military Munitions Response Program Site Inspections
Quality Assurance Project Plan
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MS Mass Spectrometry

MS/MSD Matrix Spike/Matrix Spike Duplicate

MSA Method of Standard Additions

NFA No Further Action

NFG National Functional Guidelines

NG Nitroglycerin

NIST National Institute of Standards and Technology

OE Ordnance and Explosives

OHEPA Ohio Environmental Protection Agency

OSRTI EPA Office of Superfund Remediation and Technology Innovation

PARCCS Precision, Accuracy, Representativeness, Completeness,
Comparability, and Sensitivity

PCL Protective Concentration Level

PDA Photo Diode Array

PE Performance Evaluation

PETN Pentaerythritol tetranitrate

PM Project Manager

POC Point of Contact

PRGs Preliminary Remediation Goals

QA Quiality Assurance

QAPP Quality Assurance Project Plan

QC Quality Control

QCSR Quality Control Summary Report

r Correlation Coefficient

R Recovery or Rejected

RCRA Resource Conservation and Recovery Act

RECAP Risk Evaluation/Corrective Action Program

RFA RCRA Facility Assessment

RPD Relative Percent Difference

RSD Relative Standard Deviation

RT Retention Time

SAP Sampling and Analysis Plan

SDG Sample Delivery Group

Sl Site Inspection

SOP Standard Operating Procedure

SOwW Scope of Work

US Army Military Munitions Response Program Site Inspections
Quality Assurance Project Plan



September 2007

ABBREVIATIONS and ACRONYMS

SSHP Site-Specific Safety and Health Plan

STARC Soil Target Concentrations

STL Severn-Trent Laboratories

TAL Target Analyte List

TCEQ Texas Commission on Environmental Quality
TPM Technical Project Manager

TPP Technical Project Planning

TRRP Texas Risk Reduction Program

TSA Technical Systems Audit

USAEC United States Army Environmental Command
USACE United States Army Corps of Engineers

uv Ultraviolet Radiation

UXxo Unexploded Ordnance

WP Work Plan
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1.0 INTRODUCTION

This Quality Assurance Project Plan (QAPP) has been developed by engineering-environmental
Management, Inc. (e2M) in support of the United States (US) Army Military Munitions Response
Program (MMRP) Site Inspections (SlIs) at multiple installations in accordance with Department
of Defense (DoD) and United States Environmental Protection Agency (EPA) Comprehensive
Environmental Response Compensation and Liability Act (CERCLA), or in some cases
Resource Conservation and Recovery Act (RCRA) guidance. This plan consists of policies,
procedures, specifications, standards, and documentation necessary for the generation of data of
known quality in support of decisions concerning response actions on military ranges as part of
the US Army MMRP.

Guidance used in the development of this QAPP, included the DoD Quality Systems Manual
(Final Version 3, January 2006), the Uniform Federal Policy for Quality Assurance Project
Plans (Final Version 1, March 2005), EPA Requirements for Quality Assurance Project Plans
(EPA QA/R-5, March 2001), Guidance for Quality Assurance Project Plans (EPA QA/G-5,
December 2002), Chemical Quality Assurance for HTRW [Hazardous, Toxic and Radioactive
Waste] Projects (USACE EM 200-1-6, 10 October 1997), and Guidance for the Data Quality
Objectives Process (EPA QA/G-4, August 2000). For the Ravenna Army Ammunition Plant in
Ohio, this QAPP also follows the guidance given in the facility-wide QAPP approved by the
Ohio EPA titled: Quality Assurance Project Plan for Environmental Investigations at the
Ravenna Army Ammunition Plant, Ravenna, Ohio, March 2001. This QAPP also provides a
framework for evaluating existing data, which may be used in this project. This QAPP defines
the quality assurance (QA) requirements for sample and data acquisition, handling, validation,
and assessment. It is intended to guide project personnel, including field, and laboratory
personnel in all relevant aspects of data collection, data review/validation, data assessment, and

data management.

QA is an integrated program designed to assure reliability during the monitoring and measuring
process of the data. Quality control (QC) is the routine application of procedures for attaining
the prescribed standards of performance in the monitoring and measuring process. QA

procedures such as tracking, reviewing, and auditing are implemented as necessary to ensure that

US Army Military Munitions Response Program Site Inspections 1
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all project work is performed in accordance with professional standards, EPA and US Army
Corps of Engineers (USACE) regulations and guidelines (e.g., Louisville General Chemistry

guidelines), and specific goals and requirements stated in the project-specific Work Plans (WP).

QC of sample collection, analysis, data review/validation and assessment will be completed by
technical project personnel. This will include on-site and laboratory oversight by the e2M project
personnel as well as laboratory data and document review. Field and laboratory equipment will
be maintained and calibrated, and records of these activities will be kept in accordance with
established procedures. QC of project deliverables will be provided by the e2M MMRP QA/QC
Manager, e2M Technical Project Manager (TPM), and the e2M Project Chemist.

Document control procedures will be implemented to track documents generated during
investigations or used as information/data sources. These documents will include study plans,
field notes, daily QC reports (DQCRs), QC summary reports (QCSRs), chain-of-custody (COC)
forms, laboratory data, and final reports. These procedures will be used for coding, storing,
retrieving, reviewing, and distributing all information collected over the course of the project.
Document control is necessary for building a defensible project record, and will be monitored by
periodic evaluations. Please see Section 6.0 Documents and Records, the Project WPs, and the
site-specific WPs for more detail.

This QAPP presents a framework containing the elements of a sound QA/QC plan, and
combined with the Field Sampling Plan (FSP) is generally known as the Sampling and Analysis
Plan (SAP). It is intended to be used in conjunction with a project-specific WP and a Site-
Specific Safety and Health Plan (SSHP). Each WP will document project procedures while FSPs
will document site-specific field sample collection activities. They will include references to
standard methods, Scopes of Work (SOWSs), and standard operating procedures (SOPs) where
appropriate. Site-specific SOPs for field sampling at Ravenna are included in Attachment F,
while general SOPs are provided in Attachment A. Sample collection and analysis will be
completed using approved USACE and Ohio EPA methodology. Alternative methods may be
used or developed when approved or accepted methods do not meet the objectives of the

assessment.
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2.0 PROJECT SCOPE AND OBJECTIVES

Multiple Munitions Response Sites (MRSs) were identified at the Ravenna Army Ammunition
Plant (RVAAP) during the performance of the US Army Closed, Transferring, and Transferred
(CTT) Range/Site Inventory. Additional research conducted during the Historical Records
Review (HRR) further refined the CTT Range/Site Inventory and identified the complexities and
potential problems associated with the MRSs, including multiple MRSs that will require further
characterization work under the MMRP.

The primary objective of this QAPP is to provide guidance to support the completion of this SI;
while the overall objective of the Sl is to determine whether the MRSs at RVAAP pose a threat
to human health or the environment. The goal is to identify the nature of the threat, whether
from explosive hazard (MEC — munitions and explosives of concern), munitions constituents
(MC) contamination or both; and to set priorities for remedial investigations to include; MRSs

that require No Further Action (NFA), immediate response, or further characterization.

The scope of this SI will be based on existing DoD guidance for performing response actions on
military ranges and EPA guidance for conducting CERCLA Sls, existing facility-wide QAPP
and SAP, and USACE guidance on Ordnance and Explosives (OE) response actions under the
Defense Environmental Restoration Program (DERP), in accordance with current State, Federal,

and local rules, laws, and regulations.

As provided in Section 3.2 and Table 3 in the Field Sampling Plan (FSP), samples collected
from the MRSs will be analyzed for explosives, propellants (with the exception of 3 MRSs), and
Target Analyte List (TAL) metals. Explosives will analyzed in accordance with EPA SW-846
Method 8330B (applying both 254 and 210nm wavelength as outlined in 8330B section 11.2);
propellants will be analyzed in accordance with EPA SW-846 Method 353.2 (Note: nitroglycerin
will be detected by Method 8330B via wavelength 210 nm); and TAL metals in accordance with
SW-846 Method 6010C and 7471A. The data is being generated to support recommendations
regarding the presence or absence of munitions constituents (MC) and to populate the Munitions
Response Site — Prioritization Protocol (MRS-PP). The respective analytical methods are

described in more detail in Section 8.0.
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3.0

PROJECT ORGANIZATION

The e2M Technical Program Manager (TPgM) is Mr. Daniel Zugris, PE who will be fully

responsible and accountable for all project activities. The TPgM reports directly to the e2M
Principal in Charge, the e2M Corporate Health and Safety Director, and the USACE Omaha
District Project Manager (CENWO-PM). As appropriate, the TPgM will:

Oversee project-specific issues relating to technical specifications, QA/QC, and health
and safety,

Monitor the overall quality of project planning documents,

Assess the overall project for compliance with federal, state, and local regulations and
laws,

Interact with regulatory and public agencies and the USACE,

Attend meetings and conferences,

Issue project reports, as requested by the USACE,

Prepare appropriate portions of project deliverables,

Approve and implement project planning documents,

Set project schedules, assign duties to project staff, and provide the resources necessary
for staff to accomplish the project, and

Assess final usability of data per results of field and data validation processes.

Mr. Todd Wickert will be the MMRP QA/QC Manager for this project. Mr. Wickert will be
responsible for project activities related to data quality. The MMRP QA/QC Manager will report
directly to the e2M TPgM. Where required, the Unexploded Ordnance (UXO) subcontractor will

provide additional data quality expertise. As appropriate, the MMRP QA/QC Manager will:

Provide oversight of procedures development, training, control checks, and process
correction/improvement actions,

Ensure that data are generated, processed, and prepared in the most accurate and timely
method possible,

Oversee the project to monitor compliance with procedures presented in this QAPP,

Initiate internal QA activities, where needed,

US Army Military Munitions Response Program Site Inspections 4
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e Make certain that project deliverables are meeting technical performance and accuracy
standards, and

e Oversee document control functions to ensure current documents are in use.

Mr. Lance Hines, Ph.D. will be the Project Chemist for this project. Dr. Hines will ensure all
QA/QC chemical data procedures are followed, while the UXO subcontractor provides the
ordnance data expertise. The Project Chemist will report directly to the e2M TPgM. As
appropriate, the Project Chemist will:
e Oversee the implementation of this QAPP and the individual site specific FSPs,
e Review site-specific project plans and procedures for quality issues,
e Assist the TPgM in the coordination of sample collection and analytical requirements
with the contract laboratory(ies),
e Oversee and coordinate data review/validation and corrective actions processes with the
data validation subcontractor,
e Ensure that all project activities related to analytical data are performed to meet the
project data quality objectives (DQOs),
e ldentify the need for corrective actions and recommend solutions for project QC
problems or nonconformance,
e Be responsible for communicating QA issues to the MMRP QA/QC Manager and TPgM,
and

e Address project-specific issues relating to QA/QC of the chemical data.

Mr. Phil Werner will serve as the Technical Project Manager (TPM) and Field Project Manager
(FPM) for this project, and will be responsible and accountable for development of project
scoping and planning, development of all project plans and deliverables, and, as the FPM,
directing and overseeing all field project activities. While the FPM will ensure that all QA/QC
procedures are followed in the field, the UXO subcontractor will provide the ordnance data
expertise. The TPM/FPM will report directly to the e2M TPgM. As appropriate, the TPM/FPM
will:
e Develop and implement SI work plans

e Monitor the overall quality of project planning documents,
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Assess the overall project for compliance with federal, state, and local regulations and
laws,

Interact with regulatory and public agencies and the USACE,

Attend meetings and conferences,

Issue project reports, as requested by the USACE,

Prepare appropriate portions of project deliverables,

Implement this QAPP and the individual site specific FSPs on site,

Assign QA duties to appropriate project personnel including subcontractors,

Provide oversight review of field QC as part of the field validation and data usability
process,

Interact with Installation and USACE personnel while on-site,

Comply with applicable policies, procedures, and regulations during field work,

Comply with procedures identified in the site specific FSPs and SSHPs,

Assure a timely, safe progression of the field work,

And be responsible for communicating QA issues to the Project Chemist, MMRP QA/QC
Manager, and TPgM.

Data validation will be completed by Diane Short & Associates, Inc. (DSA) (303-271-9642).

DSA will function independently of e2M staff and will be responsible for:

Reviewing analytical data and preparing data validation reports in accordance with this
QAPP,

Providing recommendations pertaining to usability of the final data,

Providing QA/QC support as needed to project personnel

Working in cooperation with regulatory personnel,

Reviewing and recommending updates of the QAPP for analytical chemistry and data
validation criteria, and

Providing documentation for the QCSRs.

The following laboratories have been subcontracted to support this project:
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Severn-Trent Laboratories, Inc. (STL) — North Canton and STL - Sacramento, 4101 Shuffel
Drive NW, North Canton, Ohio 44720. The laboratory project manager is Pat O'Meara, who can
be reached at (330) 966-9725; email address patrick.omeara@testamericainc.com. (Note: STL

is now Test America.) STL — North Canton will be responsible for sample preparation using a
modified version of 8330B (specifically replacing the puck/ball mill, with grinding with a
commercial coffee grinder), TAL metal analysis, shipment of explosives and propellants samples
to STL — Sacramento, and shipment of the split samples to Ohio EP’s preferred laboratory.
STL - North Canton will be required to follow all pertinent EPA laboratory protocols (with the
sample prep modification noted above) and LGC guidelines, and provide the TAL metal data
package, including Environmental Restoration Information System (ERIS) deliverables. STL —
Sacramento will be responsible for analyzing the samples for explosives and propellants, and
will be required to follow all pertinent EPA laboratory protocols and LGC guidelines, and

provide the explosives and propellant data packages, including ERIS deliverables. .

Other responsibilities include:
e Completing in process QC checks to ensure accurate results,
e Providing Electronic Data Deliverable (EDD) in the ERIS format,
e Completing 100% QC reviews which include automated QC checks and reviews by all
Section Leaders and a Project Manager, and
e Providing a hard copy report of all test results which exactly matches the EDD.
All sample analysis and lab QC work will satisfy, as will data package, data level 4

requirements.

Attachment B contains the laboratory Army authorizations for STL. SOPs for TAL metals,
explosives, and propellants are on file with the laboratories and are available for review if

requested.

Malcolm Pirnie, Inc, will provide UXO avoidance, and Global Positioning System (GPS)
services for this project: Malcolm Pirnie, Inc., 300 East Lombard Street, Suite 610, Baltimore,
Maryland 21202. The Project Manager is Dan Hains at (813)242-7212.

US Army Military Munitions Response Program Site Inspections 7
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4.0 DATA QUALITY OBJECTIVES AND CRITERIA FOR
MEASUREMENT OF ANALYTICAL DATA

The development of DQOs is a logical planning process which typically involves a sequence of
seven steps used to determine the type, quantity, and adequacy of data needed to support project
decisions. The output from each step of the process provides the foundation for making
decisions with an acceptable level of uncertainty that can be agreed upon by all of the

stakeholders. Briefly, the seven steps are:

1. Stating or clearly defining the problem. The problem is summarized requiring new
environmental data, and the resources available to resolve the problem(s) are identified. The
result of this step is a concise description of the problem and a conceptual model of the
environmental problem to be investigated.

2. ldentifying decision(s) and alternative actions. The result of this step is the identification
of decisions that will be made using the data generated which are linked to specific alternative
actions.

3. ldentifying the inputs to decisions, including the information and methodology needed.
The result of this step involves the identification of the information inputs needed to resolve the
decision. Sources are identified for each information input, and potential sampling approaches
and appropriate analytical methods are identified.

4. Defining the spatial, temporal or other applicable boundaries. The result of this step is
clearly defining the constraints that the project is subjected to, including geographic limits, time
constraints, and limitations of methodology, as well as other practical limitations such as cost.

5. Developing the decision rule which specifies the statistical parameters and action levels.
The outputs of the previous DQO steps are combined into an *if...then...* decision rule that
includes the parameter of interest, the action levels, and the alternative actions. For example: “If
MEC or MC are suspected or confirmed, then further characterization will be recommended”.

6. Specifying acceptable Limits on Decision Errors in terms of consequences. The result of
this step is an understanding of the error associated with the measurements that will be used to
make decisions. The decision-maker’s acceptable limits on decision errors are identified, which
are used to establish appropriate performance goals for limiting uncertainty in the data.

7. Optimizing the data collection or sampling design. The result of this step is the
identification of the most resource-effective sampling and analysis design for generating data
that are expected to satisfy the DQOs. This step provides the documentation and key
assumptions supporting the design.

US Army Military Munitions Response Program Site Inspections 8
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As a result of the DQO process, decision diagrams can be developed which present the

documented approach to making appropriate decisions based upon the available data and

incorporates the alternatives and associated levels of uncertainty. This decision process can then

be incorporated into the WP and can drive the sampling design as provided in the FSP. Figure 1

shows an example of a decision diagram. Decision diagrams can be developed for each MMRP

site or installation incorporating the appropriate decision alternatives.

FIGURE 1: EXAMPLE DECISION DIAGRAM

Identify the potential for explosive hazards of MEC at the MRS to pose an unacceptable risk to human health and the
environment and to determine the appropriate response.

Conduct geophysical and UXO surveys

v

Identify any anomalous features or areas of concern

Are any significant

Immediate
Resnonse?

features or _No No Further
anomalous areas Action
present?
Need for Yes Make

Recommendations

Collect soil samples and analyze for explosive residues and metals

Are MCs detected at levels
>
Regulatory Action Limits?

lYes

No

No Further
Action

Evaluate Background Levels or Recommend Response Action and/or Further Characterization
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The following criteria, along with Tables 1-4 found at the end of this QAPP, will be
incorporated into the decision process for project DQOs.

Soil sample results will be used to support recommendations in the SI report, and will be
compared against the following regulatory standards: surface soil sample results for carcinogens
will be compared to EPA Region 9 Residential PRGs, while non-carcinogens will be screened at

1/10™ the EPA Region 9 Residential PRG, well as installation-specific background values.

Attachment C provides STLs method detection and reporting limits, along with the applicable
regulatory levels as stated above.

To ensure that quality data are produced throughout the duration of the project, specific
measurement quality objectives have been defined and are systematically reviewed for
compliance in meeting project goals. These QC checks or performance criteria have been
established to verify the Data Quality Indicators (DQIs). The DQIs are described below:

Precision is the degree of the agreement between a set of replicate measurements without
assumption or knowledge of the true value. It reflects random error and may be affected by
systematic error. Precision limits are provided from the referenced EPA method for metals. All
other methods are derived internally according to EPA guidelines using historical data. Field
and matrix duplicates will be collected for metals as well as matrix spike duplicates for organic

analyses to assess field and laboratory precision.

Precision is measured by calculating the Relative Percent Difference (RPD) of duplicate

analytical results as follows:

RPD = c.-¢ X 100

(c,+c,)/2

where C; and C; are the concentrations of the duplicate results.
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Accuracy is a measure of the nearness of a result to the true or theoretical value. It includes
random error and systematic error (bias) resulting from the sampling and analytical processes.
Accuracy limits are from the referenced EPA methods for metals. For organic methods, control
chart limits are internally derived according to EPA guidelines using historical data. For like
matrices, internally derived control limits can be compared to corresponding EPA method
control limits to ensure statistical equivalence. Laboratory Control Samples, Matrix Spikes, and
Surrogate Spikes will be collected to assess accuracy. Blanks will also be analyzed to ensure

that cross-contamination is not affecting sample results.

Accuracy is measured by calculating the Percent Recovery (P) as follows:

B Observed Result
" Theoretical Value

X100

or for spiked samples:

(Observed Result - Sample Background Result)
P= : X100
Spike Value

Representativeness is a qualitative indicator which describes the extent to which data accurately

and precisely represents the true characteristics of a sample. Representativeness is maximized
through the use of appropriate and approved sample collection procedures, sample
handling/storage procedures and standardized analytical methods. Efforts are made to ensure
that analyses are performed on samples that are representative of the original source. This is
accomplished, in part, by ensuring that samples are properly preserved, stored, and analyzed
before the expiration of holding times. In addition, the samples chosen for field duplicates and
the extra volume of samples collected for use as laboratory QC (matrix spikes and duplicates)
will be chosen to best represent the current sampling event. This is done so that the QC samples

are those most applicable to the matrix of the current sampling.

Comparability is another qualitative indicator which describes the effectiveness with which one

set of data can be compared to another. Comparability is maintained through the use of

standardized analytical methods, procedures, and reporting.
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Completeness is described as the number of measurements judged to be usable (i.e. meeting
project-specific objectives) compared to the total number of measurements planned, usually
expressed as a percentage.
Completeness is determined using the following equation:
C =V/n X 100
where:

C = Percent completeness

V = Number of complete, usuable measurements

n= Number of total expected measurements needed to achieve a specified level of
confidence in decision making.

Rejected, ‘R’ qualified, data may not be valid. Careful planning and communication will be
employed to attain the highest possible completeness percentages. These percentages can be
affected by the size and complexity of the project, and attainment of 100% may be unrealistic.
However, an actionable goal (below which results are examined with respect to meeting project-

specific goals) is typically set at 95%.

Sensitivity is defined as the capability of a measurement system to discriminate between
variable responses for the analytes of interest and is described in terms of method detection
limits, quantitation limits, and reporting limits established to meet project-specific goals or action

limits. These limits are provided in Attachment C for the respective parameters.

US Army Military Munitions Response Program Site Inspections 12
Quality Assurance Project Plan



~N o o A oW DN

10
11
12
13
14

15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30

September 2007

5.0 NON-LABORATORY QA/QC

5.1 General Project QA/QC

The following sections provide details and procedures on QA/QC, data validation, and data
quality accuracy elements. These procedures apply to all aspects of the project. The QA/QC
Manager is responsible for ensuring that all data collection and reporting requirements for this

project are followed.

5.2 QC and Validation

QC is defined as the application of procedures to obtain prescribed standards of performance in
the monitoring and measurement process. Data validation verifies and confirms that the data
comply with appropriate specifications and standards, and that they are legitimate and defensible.
The data collection and field teams will perform at a minimum the following QC and data

validation procedures to ensure that the reported data are of sufficient quality.

5.2.1 Records Review (HRR-Specific)

The purpose of the records review is to locate and retrieve all documents regarding sites that are
contaminated with MEC and/or MC. Data collected during the records review will be used to
create a Historical Records Review (HRR) report that will be reviewed by installation
stakeholders to determine whether or not the MRSs on the installation will require an NFA, an
immediate response, or further characterization. The records review team will provide

information that will support stakeholder decisions.

Team members will take thorough and accurate notes during all aspects of the research and
interviews in order to document which files have been reviewed, the nature of the information
found in those files, and the type of information selected for electronic entry or scanning.
Identifying and documenting data sources in the research notes and the reference section of the
HRR report, along with providing copies of the data sources, will also allow the data collection
teams and USACE to assess the reliability of the various sources used to supply the data. Formal
interview records will be written to ensure that the relevant information is documented in a

consistent manner. Data supplied by the interviewees will be validated by reviewing the

US Army Military Munitions Response Program Site Inspections 13
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interview notes and comparing them to the information sources found on-site. Additionally, an
attempt will be made to corroborate all significant data (e.g., identification of MRS locations or
use) provided by interviewees with information from other interviewees. Attachment D,
Standard Operating Procedures for Records Review, provides detailed procedures that will be

used during records review.

Collected data will be reviewed by the e2M TPM and MMRP QA/QC Manager on an ongoing
basis and also after the draft reports have been completed. Additional peer reviews may be done
to ensure consistent and accurate results. In addition, the data will be reviewed by ordnance
experts as necessary throughout the process. The ordnance experts will determine if the reported
MRS areas and boundaries are appropriate for the type of weapon and ordnance reportedly used
on the MRS for that time period. The MMRP QA/QC Manager will make sure that any

discrepancies in the data will be corrected before final data delivery to USACE.

5.2.2 Plans and Reports
The MMRP QA/QC Manager will constantly monitor project deliverables for timeliness and

quality using the procedures outlined in the Project WP and this QAPP.

5.3 QA Procedures
QA involves management review and oversight of the planning, implementation, and completion
stages of an environmental data collection activity, so that work products are of the quality
needed and claimed. e2M will have established internal QA procedures in place. A well-
managed QA program assures that capable personnel trained in the appropriate scientific and
engineering disciplines evaluate work products and deliverables. e2M QA procedures include the
following types of performance standards:

e project issues will be communicated in an efficient and timely manner

e approved methods and procedures will be followed

e documentation will be free of grammatical, spelling, and typographical errors

e calculations will be appropriate and correct

e work products will be precise, accurate, and in the acceptable style

US Army Military Munitions Response Program Site Inspections 14
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e immediate action will be taken to correct any quality problems

5.4 Validating Data

Validating data will take place throughout the SI process. The information collected from the
HRR will be cross-referenced with the information collected from interviews and other sources.
Ideally, the MRS SI data will be validated from multiple sources. During the second Technical
Project Planning Meeting (TPP 2) e2M will coordinate with the Installation Point of Contact
(POC) to ensure the team has collected all available information. These data will allow e2M to
plot the strategy for the SI fieldwork in the areas of sampling and geophysical surveying.
Following the Sl fieldwork a third TPP Meeting (TPP 3) will be held to discuss the sampling and
UXO survey results. The TPP meetings will assist the e2M TPM and MMRP QA/QC Manager
in maintaining a high level of QA/QC and data QC.

5.5 UXO Surveys/Anomaly Avoidance

Process Quality procedures are planned during all UXO survey and anomaly avoidance
activities. The Process Quality approach is used to identify, monitor, and continuously improve
the core service and work performed during the investigation. Process QC is conducted using a
three-phase control process consisting of preparatory phase inspections, initial phase inspections,
and follow-up phase inspections. Product QA consists of inspection procedures that ensure the
final product is of high quality before it is handed over to the client. This is a detection approach

to Product QC that is based on acceptance sampling.

55.1 Project QC Procedures

For all UXO surveys and anomaly avoidance procedures, Process Quality is achieved by
systematically controlling and implementing all components following guidelines outlined in the
USACE EM 1110-1-4009 Ordnance and Explosives Response, DID MR-005-05 Geophysical

Investigation Plan, and.
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55.2 Process QC
Process QC procedures for the magnetometer surveys will include three equipment function
tests. These tests are designed to ensure the equipment is performing as designed and is capable

of meeting project objectives.

Test 1. The Equipment Warm-up Test is performed for at least 5 minutes and is intended to
ensure all equipment is at a stable operating temperature and has an adequately charged battery.

This test is performed each time the equipment is powered up.

Test 2: The Personnel Test is used to document project staff operating equipment have no
measurable impact on sensor readings. This test is used to document that each operator has no
adverse effects on equipment performance (e.g., impacts/influence on equipment operation due

to watches, steel toed boots, jewelry, etc.).

Test 3: The Azimuthal and Octant Test are used to document the differences in readings based
on orientation. only during surveys using magnetometers. Hand-held magnetometer and metal
detectors (i.e., Schonstedt, White) will be swept across known selected items within an area

outside of the site to demonstrate consistent effectiveness.

(Note: Function tests are solely performed to test the piece of equipment and to demonstrate
consistent effectiveness. A site-specific geophysical prove-out (GPO) will not be conducted
since this procedure is conducted to test, evaluate, and demonstrate geophysical systems to
analyze functionality and to evaluate which geophysical system can meet the performance
requirements established for the geophysical survey.)
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6.0 DOCUMENTS AND RECORDS

Throughout the project, data will be collected and generated in both the field and the laboratory.
All data will be compiled, organized, and summarized for use in report writing and decision-
making. This section describes the methods and practices for the control of issuance,
distribution, storage, and maintenance of quality related documents and records for this project
including those supplied by subcontractors and vendors. See the Project WP, and the Site-

specific WPs for additional detail.

6.1 Controlled Documents
The preparation, review, issuance, and revision of controlled documents will be in a manner that
accounts for copies of the document issued. Obsolete documents will be tracked and removed
from use as appropriate to the current tasks and personnel. The MMRP QA/QC Manager will be
accountable for this function. The e2M TPgM and TPM are responsible for controlling
documents relating to project quality (i.e., QAPP, FSPs, WPs, SOPs, specifications, and
drawings). Other documents (e.g., contracts, correspondence, etc.) are controlled in accordance
with administrative procedures. A log of project-controlled documents will be maintained that
includes:

e Number and title of the document

e Latest revision number

e Name of organization or individual to which the document was issued

e Status of revisions

Although this list may not be all-inclusive, the following documents will be controlled:
e SSHPs and Reports

e QAPPs
e [SPs
e WPs

e Conceptual Site Models
e Corrective action file

e Audit files as appropriate (by auditing agency of client)
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e Certifications

e Vendor specifications and qualifications

e Subcontractor qualifications and certifications
e Personnel training files

e SOPs

e QC Reports

e Validated Analytical Data Reports

6.2 Field Operation Records

During field activities, information is obtained to document the collection of samples from the
site. This information may include sample logs, field notes, DQCRs, health and safety reports,
and COC forms (further discussed in Section 7.0). DQCRs will be faxed or e-mailed to the
USACE-PM on a daily basis during field operations. Original field records will be maintained
by e2M and copies will be incorporated in reports as appendices. Raw field data will be recorded
in bound field notebooks, which include pre-numbered pages, using indelible ink. All changes to
notebooks require a single line cross out which is initialed and dated. When completed, these are

considered to be controlled documents.

The following summarizes the minimum information included in the field records:
e Names of people conducting field activities
e Sample collection points
e Sample identification
e Maps and diagrams
e Type of equipment used
e Sample collection method
e Climatic conditions
e Notes or unusual observations
e Date and time of activity
e QC sample generation

e Variations from WP, FSP, SSHP, or QAPP and corrective actions taken

US Army Military Munitions Response Program Site Inspections 18
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6.3

Calibration of field equipment

A summary of daily activities

Analytical Laboratory Records

Information is generated to document the receipt, analysis, and reporting of analytical results.

This information includes sample receipt forms, sample scheduling forms, bench sheets, QA/QC

forms, data reduction forms, summary reporting forms, and case narratives. Original copies are

retained by the laboratory, and can be obtained from the laboratory if requested by the USACE.

The laboratory maintains SOPs that provide the procedures for documentation while generating

the data report for each method of analysis they perform. Data will be sectioned by method with

visible divisions between methods. These divisions or the introductory section will include QC

summary forms, results forms, case narrative, and COCs with log-in receipt forms.

The laboratory is required to submit summary (definitive) data for the following items, as

appropriate to required methods. These are also part of the 100% QC review:

Copies of the COC forms with dates of sampling, laboratory receipt and signatures

Data documenting preparation and analysis

Laboratory cooler or sample receipt forms (temperatures, bottle integrity)

Method blanks and any contaminants

Calibration (initial and continuing): Inorganic % Recovery (R) and correlation
coefficient of the multi-point curve (r); Organic % Relative Standard Deviation (RSD)
and/or, calibration factor (CF), % difference or Drift ( %D)

Matrix Spike/Matrix Spike Duplicate (MS/MSD): % R, Relative Percent Difference
(RPD) of % R; spike amount, spiked and unspiked sample result

Matrix Duplicate (MD) (inorganic): RPD, original and duplicate sample results
Laboratory Control Sample(s)/Laboratory Control Sample Duplicate(s) (LCS/LCSD): %
R, RPD, spike amount

Surrogates: % R

Laboratory flags to denote dilutions, linear range exceedances, two column result %D >

40% and other approved flag notations
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e Reporting limits and associated dilutions
e Case Narrative containing: deviations from SOPs, corrective actions and matrix effects or

other information regarding sample data quality and data usability.

For the 10% review (comprehensive) the raw data from the laboratory are required in order to

verify:

Organic explosives data and explosives data

e Retention times

e Second column confirmation

e Photo Diode Array confirmation may be requested for explosives, but is not required
e High Performance Liquid Chromatography (HPLC) chromatograms

e Gas Chromatography (GC) Chromatograms

e Gas Chromatography (GC)-Mass Spectrometry (MS) or GC/MS/MS chromatograms
e HPLC/ Electrospray lonization (ESI)/MS or HPLC ESI MS/MS chromatograms

e lon Chromatography (IC)/ESI/MS or IC/ESI/MS/MS chromatograms

Metals
e Metals Method of Standard Additions (MSA) correlation coefficient (r) and Graphite
Furnace Atomic Absorption Spectrometry (GFAA) analytical spike data
e Inductively Coupled Plasma-Atomic Emission Spectrometry (ICP-AES) or Inductively
Coupled Plasma-Mass Spectrometry (ICP-MS) and conductivity calibration blanks, ICP
Interference Check Sample (ICS) and Serial dilution
e Data to verify the calculations as determined by the TPM
Where:
e %R is percent recovery of the spike
e ris the correlation coefficient of the multi-point curve

CF is calibration factor

% RSD is relative standard deviation

% D is percent difference

RPD is relative percent difference
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Other data, which may be reviewed for verification of total sample integrity include:
e Sample handling and storage
e Sample preparation logs
e Instrument standards (primary and secondary records)

e Run logs for each instrument

6.3.1 Analytical Data Package

The analytical data packages for this project include the chemistry data deliverables from the
laboratory, which are defined in Section 14.0, with the QC elements of those packages described
in Section 15.0. Because the terms Level 11l and Level IV data are outdated, and the terms
definitive and comprehensive data do not specifically define required criteria, the QAPP
thoroughly defines the deliverables required from the laboratory which includes full raw data
packages along with the results, laboratory log-in sheets, narrative reports, and summary QC
tables. Section 12.0 defines the items to be reviewed including COCs, QC data and calibration
data. In addition, 10% of the organic data are reviewed at the raw data level for chromatograms,
peak identification within retention times; second column verification; and linear regression of
multi-point calibration. Metals data are reviewed for ICP Interference data and serial dilutions
and for GFAA Method of Standard Additions data (if GFAA is performed instead of ICP
analysis). Raw data may also be reviewed for transcription and calculations as determined by the
TPM. The field notebooks are also a source of analytical data collection and they will be

maintained and evaluated as described in the FSP.

6.4 Data Review Reports

Final data quality will be assessed from a total evaluation of field and laboratory documentation.
This will include an assessment of the project DQOs in terms of meeting the measurement
objectives or Precision, Accuracy, Representativeness, Completeness, Comparability, and
Sensitivity (PARCCS) criteria.  Initial data usability will be determined during the data
validation process and will be documented in the data review reports for organic and inorganic

analyses, by each method. Data quality will be further reviewed to assess completeness of
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sampling, the impact of equipment blanks on data, and any field measurements that could affect
the integrity of the data. QCSRs will include these evaluations, the data review reports, and
qualified data. The reports will be prepared in cooperation with the TPM, MMRP QA/QC
Manager, Project Chemist, and Project Data Validator. The QCSR will be incorporated as part
of the Sl or RFA Report.

6.4.1 Data Reporting, Package Archiving, and Retrieval

Deliverables will be provided in both hard copy and electronic formats. Electronic Data
Deliverables (EDDs) from the laboratory will meet the reporting requirements of ERIS and will
be uploaded following the submittal of the Final SI Report. All records and documents will be
preserved for a minimum of six years. Thereafter, the USACE will be notified at least 90 days

before the documents are scheduled for destruction.

Copies of the Draft, Draft Final, and Final Sl report will be submitted to the CENWO-PM, Ohio
EPA (I hard/l1 electronic copy), US Army Environmental Command (USAEC) (2 hard/2
electronic copies), RVAAP Installation Acting Facility Manager and Facility Archivist (3 hard/3
electronic copies), Ohio Army National Guard (1 hard/1 electronic copy), USACE-Louisville (1
hard/1 electronic copy), National Guard Bureau (1 hard/1 electronic copy), and the Restoration
Advisory Board, Technical Assistance Public Participation Provider (1 hard copy/l electronic
copy). Electronic copies will include on compact disc (CD) versions of the document in Adobe
Acrobat (pdf) format as well as the component pieces in raw form (e.g., MS Word, MS Excel,
MS Access, etc.). One hard copy report will be used for the data validation process.

6.4.1.1 Electronic Data Deliverables

EDDs are produced following automated data QC checks and reviews by all STL Section
Leaders and a STL Project Manager. Both the hard copy reports and EDDs are generated from
the same source in the ERIS format so they match exactly. An Adobe Acrobat (.pdf) version of
the hard copy report is digitally signed then burned onto a CD along with the EDDs. Copies of
the report and EDDs are transferred to the secure STL web site and e2M will be automatically
notified of the report’s availability. Hard copies will be delivered and EDDs will be e-mailed to
e2M.
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2  STL archives Adobe Acrobat .pdf copies of reports and EDDs on CDs. All historical data is
3 available for every Sample Delivery Group (SDG) analyzed.
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7.0 SAMPLE HANDLING AND CUSTODY

7.1 Field Custody

The COC procedures will be in accordance with USACE Sample Handling Protocol and EPA
procedures. COC procedures are used to document and track samples from collection through
reporting of analytical results. The COC forms serve as permanent records of sample handling
and shipment. Strict COC will be maintained for all samples collected during this project. The
FPM or designee will fill out the COC forms in the field with indelible ink, and any changes or
mistakes made will be crossed out with a single line and initialed and dated.

The information on the COC form will include the following:

a. Project name

b. Project number

c. Samplers

d. Shipping information

e. Sample identification numbers

f. Date and time of sample collection
g. Media or matrix sampled

h. Number and type of containers

MS/MSD designation

J. Analytical Parameters

k. Remarks (preservatives used, turnaround times, etc.)

I. Signatures of all parties who had possession of samples

m. Special instructions (special handling, raw data package requests, sample/cooler

condition etc.)

COC forms will be completed for every cooler, sealed in a resealable bag, and taped to the inside
of the lid of the cooler. The FPM or designee will keep one copy of the COC form. Two dated
and signed COC seals will be affixed to the outside of the cooler, one on the front right side and
one on the back left side. The seals will be covered with wide clear tape. The cooler will be

taped shut with packing tape prior to shipment.
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7.2 Transfer of Custody

All samples will be sent via an overnight delivery service to the laboratory. A copy of the air bill
will be retained by the FPM or designee for tracking purposes. The laboratory will sign the COC
upon accepting the samples for analysis. Copies of the COCs will be included with the
Laboratory Data in the Appendix.  Copies of the shipping waybill for each cooler will be
included as part of the COC package and included in the SI Report.

7.3 Sample Receipt and Laboratory Custody
Samples will be shipped to arrive as soon as possible following sample collection, due to short
holding times for some analyses such as explosives. Sample shipping will proceed as follows:
e Samples collected and shipped on Fridays will be approved in advance if Saturday
delivery is required.
e The laboratory will be notified prior to shipment of each sample set.
e The laboratory will be contacted each time a delivery is made to assure the samples were
received in good condition
e Samples will be designated on the COC for MS/MSD

Sample containers will be inspected upon receipt by the laboratory to verify they are appropriate
for the samples being collected. A laboratory custodian will verify the custody seals on the
sample cooler or containers are intact, and the information on the COC matches the actual
contents. Any anomalies, such as broken bottles, lack of chilling (where required), missing
labels, etc., will be noted by the laboratory custodian. These anomalies will be immediately
reported to the e2M FPM or Project Chemist via the laboratory chain of authority. The
laboratory must have a formal system to track a sample from its receipt through analysis, to its
final disposition. The laboratory will forward to e2M copies of all COC forms, sample
identification tags, data sheets, original instrument output records, and logbooks as part of the

final evidence file.
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7.4 Sample and Data Identification

The laboratory must use a number of labeling mechanisms to ensure that raw data accurately
identifies the samples received for analysis. The identifier used for all analytical data generated
for a sample is the laboratory identification number (ID). This number is used to identify
samples on all chromatograms, bench sheets, instrument run logs, laboratory worksheets, and
internal COC forms. Other information, common to data production and review documents,
includes date of analysis, analysis parameters, analyst performing the analysis, project name,
project number, and all intermediate values used in the data calculations. Data production and
review documents such as chromatograms or other raw instrument outputs will contain
additional information (i.e., time of analysis, retention times, instrument conditions, and

integration methods).

A printout of the information logged into the database will be generated and combined with the
recorded results of sample inspection and the paperwork that arrived at the laboratory with the
samples (e.g., purchase orders, COC documents, notes from the clients, etc.). This package will
be subjected to a further review by the laboratory project director and any discrepancies resolved

via communication with the client before analytical work will begin.

Unless specifically instructed to the contrary, the laboratory will be responsible for disposing of
the unused sample portion according to applicable regulations after the analyses have been
completed and any outstanding issues between the contractor/data user and the laboratory have

been resolved.
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8.0 ANALYTICAL METHOD REQUIREMENTS

Surface soil samples, as determined by the specific DQOs (EPA Region IX Residential PRGs
and installation-specific background values), will be analyzed using EPA SW-846 Methods
6010C ICP (TAL metals), EPA Method 7471A (Mercury), HPLC Method 8330B (explosives),
and EPA Method 353.2 (propellants).

Specifically, the samples will be analyzed for the following parameters as identified in the DQOs

for each MRS, by the following methods:

Parameter Method
Metals (w/o Hg) Method 6010C (ICPES)

Mercury (Hg) Method 7471A Cold Vapor Atomic Absorption (CVAA) includes
prep.
Explosives Method 8330B (HPLC) (Note: Nitroglycerine will be detected

under 210 nm wavelength)

Propellants Method 353.2 (Nitrocellulose as N) and Nitroguanidine
UV/HPLC-SOP

QC criteria for each method along with sample container requirements, preservation methods,
and holding times are described in the attached Tables 1-4 found at the end of this QAPP. QC
criteria are further discussed in Section 8.0. The laboratory’s applicable SOPs have been
reviewed by the Project Chemist, and are on file with the laboratories and available for review

upon request.
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9.0 QC REQUIREMENTS

9.1 Analytical QA/QC Program
The scope of this QA/QC program encompasses the policies, methods, and procedures issued

from the following:

e EPA SW-846 Test Methods for Evaluating Solid Waste, Physical/Chemical Methods,

third edition and its updates

e EPA, 1999, USEPA Contract Laboratory Program National Functional Guidelines for
Organic Data Review (EPA540/R-99/008) or current updates

e EPA, 2004, USEPA Contract Laboratory Program National Functional Guidelines for
Inorganic Data Review (EPA 540-R-04-004)

e EPA, 2001, USEPA Contract Laboratory Program National Functional Guidelines for
Low Concentration Organic Data Review (EPA540-R-00-006)

e EPA, 2001, EPA Requirements for Quality Assurance Project Plans (EPA QA/R-5)

USACE, June 2005, Chemistry Scope of Services for Contracted Environmental Studies

The analytical procedures performed by the laboratory include the analysis of environmental
samples for organic and inorganic compounds and certain physical parameters. The QA
objectives are to produce data of known precision, accuracy, representativeness, sensitivity, and
overall comparability. The goal of the QA program for this QAPP is to produce defensible data
that meets the EPA and USACE program guidelines. In order to accomplish these goals, the
laboratory will have established analytical QC requirements based upon EPA SW-846, and
internally derived control limit criteria. When those criteria are developed internally, they will
follow EPA guidance from Chapter One of SW-846 and should be in statistical agreement with
criteria from the referenced method given similar analytical applications.

The laboratory SOPs are based upon recognized EPA SW-846 methods. If the referenced
method is revised (e.g., SW-846 Updates) during the course of a project and those changes
reflect a change in calibration criteria, holding times, QC criteria, technological improvements,
etc., the laboratory may incorporate those changes into the SOPs provided in the project
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specifications through approved amendment(s) to the initial documents. The laboratory’s
general QA program and custody protocol will always be followed to ensure sound laboratory
operation. Any deviations from existing analytical procedures must first be approved by Ohio
EPA, e2M and the CENWO-PM. Full laboratory SOPs are on file with the laboratories and are
available for review upon request to define exact laboratory procedures and adherence to the

established methods.

9.2 Laboratory QC Samples
This section defines the QC elements that the laboratory will use for this project. Field QC
samples are discussed in Section 9.3.6. Precision and accuracy calculations are contained in

Section 4.0, and QC criteria are presented in Table 4.

9.2.1 Batch

Many analytical laboratory processes are batch processes and these processes base their QC
frequency on the batches. Two types of batches can be identified: the preparation batch and the
instrument batch. A preparation batch (herein referred to as "batch") is defined as a group of 20
or less samples which are prepared (e.g., extracted or digested) within the same time period or in
limited time periods. Samples in each batch should be of similar matrix (e.g., soil, sludge, liquid
waste, water), be treated in the same manner, and use the same reagents. MS/MSD samples,
LCS samples and method blanks are applied to these batches and must be identified with each
batch.

The instrument batch is a group of 20 or less samples that are analyzed together within the same
analytical run sequence or in continuous sequential time periods. Calibration, calibration blanks,
instrument checks, organic tune QC and QC samples are applied to these batches. This is often
the SDG. The SDG is comprised of all the analyses performed on the applicable samples. To
the extent possible, the laboratory is requested to have the samples that are prepared together
(batch) run in the same analytical run.
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When the terms (preparation) batch or instrument batch (SDG) are used in this document, they
are used as defined above. The laboratory is required to provide information to identify these
batches for each sample. These distinctions are also useful as defined fields in the electronic

deliverable.

9.2.2 Method Blank

A method blank is used to monitor the laboratory preparation and analysis systems for
interferences and contamination from glassware, reagents, sample manipulations, and the general
laboratory environment. The method blank is taken through the entire sample preparation
process, and is included with each preparation batch of samples. Some inorganic (wet
chemistry) methods do not have a distinct preparation. For these tests, the instrument blank,
which contains reagents used with samples and is equivalent to the method blank, is considered
to be the method blank.

9.2.3 Instrument Blank

An instrument blank is used to monitor the cleanliness of the instrument portion of a sample
analysis process. Instrument blanks are usually the solvent or reagent solution of the standard
used to calibrate the instrument. Instrument blanks bracket each 10 samples. Instrument blanks

are also analyzed on an as-needed basis for troubleshooting.

9.24 Laboratory Control Samples (LCS)

LCSs are laboratory-generated samples spiked with a known quantity of specific analytes used to
monitor the laboratory analytical process independent of matrix effects. The water LCS is also
called a Method Blank Spike and is prepared in reagent water. For non-water samples, the LCS
is a valid measure of method accuracy when the matrix of the LCS is matched as closely as
possible to the matrix of the samples in the batch. The soil LCS is prepared in Ottawa sand or

equivalent matrix for the explosives analyses and glass beads for the metals analyses.

For the SW-846 Methods, the full list of compounds is required for spiking. LCSs are taken
through the entire sample preparation and analytical process and are evaluated to measure the
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accuracy of the process by measuring spiked target analyte recoveries in a controlled matrix or
contaminant free sample. An LCS is prepared and analyzed with each preparation batch of
samples. LCS results, together with matrix spike results, can establish the presence of matrix
effects as distinct from method accuracy. For methods where there is no distinct preparation, a
continuing calibration standard may be used as the LCS, if it meets LCS criteria. For SW-846
Methods, the laboratory defines matrix-specific limits from continuous control chart data. For
the LCS; see Table 4 and the laboratory control limits in Attachment C. The MS/MSD limits
are routinely used as guidance, although the LCS limits should be tighter than the routine
MS/MSD due to the lack of matrix effects in the reagent water LCS. For non-water LCSs, the
standard will contain established acceptance limits.

9.25 Laboratory Control Sample Duplicates (LCSD)

Duplicate LCSs are two LCSs prepared and analyzed together. Accuracy (recovery) and batch
may be determined when an LCS/LCSD pair is used. LCS/LCSDs may be used when matrix
spikes are not amenable to the sample or method, e.g., pH and alkalinity, and are prepared and
analyzed with each batch of samples. An LCSD may be used if there is insufficient volume for
the required MS/MSD in a preparation batch. For methods that have no distinct preparation, two
consecutive calibration standards may be used as a LCS/LCSD, if they meet other LCS/LCSD
criteria. LCS/LCSDs will be used for this project.

9.2.6 Matrix Spikes and Matrix Spike Duplicates (MS/MSD)
Matrix spike and matrix spike duplicates will not be collected during this field effort.

9.2.7 Laboratory Sample Duplicates (SD)

For laboratory sample duplicate (or matrix duplicate) analyses, a sample is prepared in duplicate
and analyzed in exactly the same manner. The matrix-specific method precision may be
calculated by dividing the difference in the results by the average. Laboratory sample duplicates
are prepared and analyzed with each batch of samples for most inorganic analyses. For metals
analyses the matrix spike RPD limits found in Table 4 and Attachment C will be applied to the
sample duplicate results. Organic analyses use MSD to obtain precision data. As with spikes,
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which are duplicate samples, careful homogenization and sample preparation are necessary for

these to provide useful information.

9.2.8 Surrogate Compounds
Organic analyses include the addition, subsequent quantitation, and ultimate recovery calculation
of surrogate compounds.

Surrogate compounds are:
e Compounds that are generally not target analytes, except for Method 8330B which uses a
target analyte in the analysis.
e Compounds that do not interfere with the determination of required analytes,
e Compounds that are not naturally occurring yet are chemically similar to the required
analytes, and

e Compounds exhibiting similar response to analytes under determination.

Surrogate compounds are added to every sample and blank at the beginning of the sample
preparation, and the surrogate recovery is used to assess matrix effects and method performance.
Surrogate control criteria are applied to all samples, QC samples and method blanks, and re-
analysis and re-extraction may be performed if surrogate criteria are not met. Specific method
surrogates, their recovery acceptance windows, and their control logic are given in method-
specific descriptions. For SW-846, the laboratory is allowed to establish surrogate limits for
particular matrices. The EPA CLP limits may be referenced for guidance, but are not required to

be used.

Surrogate used for explosives analysis:
e 1,2-Dinitrobenzene (1,2-DNB)

9.3 Corrective Action
This section describes general corrective actions that will be used for this project. These

corrective actions are summarized in Table 4.
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9.3.1 Frequency of Batch QC
For organics analyses, each preparation batch will contain a method blank, an LCS, and an
MS/MSD pair. For inorganics, or wet chemistry analyses, each batch will contain a method

blank, an LCS, a MS, and a laboratory sample duplicate as applicable to the method.

9.3.2 Blanks

The method blank measures contamination introduced by the laboratory for the sample batch.
Batch corrective action will be initiated if contamination is found. Corrective actions may
include re-analysis of the blank; re-analysis of the samples; re-preparation and re-analysis of the
blank, QC, and samples; and assessment of the impact of the contamination on batch sample
data. Although the goal is to have no detected target analytes in the method blanks, analytes may
be periodically detected in blanks due to the nature of the analysis or the reporting limit for the
analyte. The professional judgment of the laboratory in determining the need for re-analysis will
be documented in the case narrative. The exception is the common organic laboratory
contaminants, which may be present at low levels. Estimated results (J-flagged) are being
requested below the Reporting Limit (RL) and above the Method Detection Limit (MDL)
whenever possible. Only blanks reported at greater than the RL are subject to corrective action

by the laboratory.

The laboratory batch QC described above will also be applied to equipment blanks. Field QC
samples are collected to confirm the reliability of field sampling procedures and materials and
can be used to measure field sampling precision and accuracy. The field QC sampling program
is designed to provide confidence that samples collected during field activities adequately
represent the environmental conditions of the sampling site. QC samples are collected or
prepared for each matrix sampled, each sample shipment, and each sampling event. A sampling
event is a continuous, uninterrupted (excluding weekends and holidays) sampling effort. QC
sample definitions and collection procedures are in accordance with the procedures outlined in
Data Quality Objectives for Remedial Response Activities Development Process (EPA, 1987).
Field QC samples for this project will include field replicates for MS/MSD (and splits to the QA
laboratory if necessary), equipment blanks (if applicable), and temperature blanks (measured for
temperature only); the frequency of these field QC samples by media is shown in Table 3.
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Equipment (or rinsate) blanks measure the cleanliness of field sampling equipment to verify the
absence of any cross-contamination of samples. They are collected by pouring reagent water, or
water known to be free of target analytes, over the decontaminated sampling equipment and into
sampling jars. If detected levels of a compound are reported in the blank, samples associated
with that blank must be evaluated to determine the extent of contamination. If the compound is
not reported in the majority of the samples or reported at greater than five times the blank value,
no further action is required and the sample values are acceptable as reported. If the blank
contaminated compound(s) is reported in associated samples at less than five times the blank
value, these results are considered to be due to blank contamination and the data are used as
undetected values. The data validation code for this is “UB#”, where # is the value of the blank.
These data are considered to be undetected values for data usability. However, for the SI field

sampling exercise at Ravenna, equipment blanks will not be collected.

Temperature blanks are also to be included for each sample cooler. If required temperatures are

exceeded, data will be qualified J.,

Blank corrective action is based on the project requirements. The following general rules apply
to all batches unless an exception is explicitly stated in the method-specific descriptions. The
blank should have no target analytes above the RL. If a blank has a target analyte above the RL
or a non-target contaminant interfering with the accurate quantitation or identification of target
analytes, corrective action must be initiated. The client will be contacted if batch re-preparations
do not result in contaminant-free method blanks.

The first step of corrective action is to assess the effect on the samples. For example, if an
analyte is found only in the blank but not in any batch samples, or if the analyte in the blank is
less than one-tenth the value in the sample, no further corrective action (other than documenting
the evaluation in the report narrative) may be necessary. During analysis, the method blank, and
any samples containing the same contaminant, would be re-analyzed, and if the contamination
remains, the contaminated samples of the batch would be re-extracted and re-analyzed with a
new blank and QC.
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9.3.3 LCS/LCSD

LCSs must be acceptable for the batch to be considered acceptable. LCSs are evaluated by
comparing the recovery of spiked target analytes to the recovery windows given in the method-
specific tables. It is required that for all analyses, the LCSs are spiked with the appropriate set of
compounds identified for the respective method. For soils, an approved vendor may be used to
obtain the standard that is appropriate to the method. When a full spike list is used, a batch may
be considered acceptable only for those analytes which had acceptable recoveries in the LCS. If
analytes are outside of the acceptance windows, corrective action must be initiated. At a
minimum, the compounds of concern must meet acceptance criteria. The compounds of concern
are found in the laboratory SOPS which are on file at the laboratories and available for review

upon request.

The first step of the corrective action process is to evaluate the effect on the samples. For
example, if an analyte in the LCS has a recovery above the upper acceptance window, and other
QC elements of the batch and sample analysis indicate that this is an aberration, no further
corrective action (other than documenting the corrective action analysis in the laboratory report
narrative) will be necessary. This would be applicable when sample results are undetected or if
the MS/MSD and Continuing Calibration Verification (CCV) are within limits.

In general, if a compound spiked into the LCS has an unacceptable recovery, the LCS, blank, and
associated samples must be re-extracted and re-analyzed when the LCS has a limited spike list.
If LCS recoveries are out of the laboratory limits for any other reason, and no re-analysis is
performed, the narrative must contain a full justification for acceptance of the associated data.

For those analyses that do not allow matrix spikes, two LCS (LCS/LCSD) of similar matrix will
be analyzed with each batch of samples. LCS/LCSD batch control will be the same as that
described for LCS, except batches will be additionally controlled by the precision of the
LCS/LCSD analyses. The batch precision will be measured by calculating the RPD of the
recovery of a spiked analyte in the first and second LCS. The acceptance windows are

determined from laboratory control charts.
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9.3.4 MS/MSD
For those methods that are amenable to matrix spikes, an MS/MSD pair is analyzed with each
preparation batch of samples for organic analyses. For this effort, MS/MSD samples will not be

collected in the field.

9.3.5 Organic Surrogates

For organic analyses, surrogate compounds are added to every environmental and QC sample as
noted in previous sections. For explosives and propellants, if the surrogate is out of control, the
sample is to be re-analyzed. The HPLC or IC chromatograms should also be examined to
determine potential interference, and results from both columns examined for patterns of matrix
effects. If a surrogate is high and all associated results are non-detect, no re-analysis is required.
If the second analysis has acceptable surrogate recoveries and is analyzed within holding times,
it should be reported and the original result will be noted in the case narrative. If the second
analysis confirms the original analysis, the matrix effect will be noted in the case narrative and

both results will be reported.

9.4 Other QC Elements
This section addresses QC elements not described in previous sections. Included are discussions

concerning reagents and establishment and use of control limits.

9.4.1 Reagents
Laboratory reagent water that meets the resistivity requirements of Type Il water, as described in
Standard Methods, is checked daily. The resistivity of the water is measured and recorded in a

logbook. Method blanks are routinely analyzed for purity and accompany each batch tested.

Information regarding High-purity reagents, such as whether it was purchased as required by
each test method, the date it was received, its batch or lot number, its supplier, and the date it

was opened, are all documented.
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9.4.2 Establishment and Use of Control Limits

The laboratory will monitor the percent spike recovery in LCS, MS and MSD, and the surrogate
recovery in samples where surrogates are used. The relative percent differences of MS/MSD, or
sample/duplicates depending on the method, are also monitored. From these results, in-house
control limits are calculated. Spikes and duplicates or spike duplicates are run for each different
matrix and at least once for every 20 samples and batch. Surrogates are used in every sample of

applicable test methods.

For this project, the laboratories will use in-house control chart limits for many of the methods.
In-house control limits for matrix spike compounds and surrogates are based on real world soil
samples. The laboratory will also have established in-house control limits for matrix and
surrogate spike compounds in laboratory control samples, which are based on reagent water or
reagent soil (See Attachment C). These limits are updated periodically. The control limits for
this project will be updated only after the client and the EPA have approved the new limits.
If, at any time during the analysis, the process is out of control as indicated by unacceptable QC
sample accuracy or precision, corrective action must be taken and documented. The following
issues are addressed:

e Actions taken to bring the process back into control

e Actions taken to prevent reoccurrence of the out-of-control situation

e Data collected while the process was out of control

Results of performance evaluation samples can also be used as an indicator of laboratory data

quality, and help in evaluating the impact of out-of-control situations.

9.4.3 Field Replicate and Split Samples

Field replicate (duplicate, triplicate, etc.) and split samples are QC samples that are collected as
closely in time and space to the original sample as possible. The field replicate should mirror the
sampling and analytical profile of the original sample. The purpose of the field replicate is to
measure matrix homogeneity, sampling and analytical precision. Multi-incremental surface soil
duplicate samples will be obtained by re-walking the sample area and collecting an additional 30

sub-sample set as described in the FSP. Composite duplicate surface soil samples will be
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collected from a separate sample grid established in close proximity to the original grid location.
Duplicate samples will be assigned a different sample number and sent blind to the laboratory.
The original and duplicate sample containers will then be labeled and placed in a cooler with ice.
It is anticipated that field duplicates will be collected for every 10 samples of similar matrix

unless otherwise specified in the FSP in accordance with the project DQOs.

There are no defined QC limits for the field duplicates. A general precedent for soils in the field
is less than 50% RPD. For low-level samples (results less than five times RL), a difference of
two to four times RL is usually used to assess acceptable precision. The field duplicates will be
evaluated in light of the types of matrices and degree of homogeneity. The field replicates are

chosen to best represent the matrix of the samples of the particular batch.

A field replicate is called a split sample if it is shipped to an alternative laboratory for the same
analysis as the primary laboratory. Split samples will be divided at STL — North Canton after
sample preparation, which will include air drying, grinding (with a coffee grinder), and sieving.
STL- North Canton will then ship the split samples to the Ohio EPA preferred laboratory. The
two laboratories then analyze the samples for identical parameters using identical methods. Split
samples will be evaluated to determine whether any potential problems may have arisen during
the analyses of the primary samples.

9.4.4 Holding Times, Preservation and Temperature

Table 2 lists the required containers, preservatives and holding times for each method. If
holding times are exceeded, the laboratory is to contact the e2M FPM and discuss whether
samples should be analyzed outside of the holding time. Sample results are considered to be
biased low as the time increases over the required holding time. When samples arrive at the
laboratory, if temperatures are above the required limit, the samples haven’t been properly
preserved, or bottles are leaking, the laboratory is to contact the e2M FPM immediately. The
e2M FPM will, in turn, consult the Ohio EPA PM to determine a decision. The e2M FPM in

consultation with the TPgM and Ohio EPA will determine if re-sampling is required.
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10.0 LABORATORY INSTRUMENT CALIBRATION AND
FREQUENCY

This section discusses the general requirements for laboratory instrument calibration and
standards preparation and traceability. The field of chromatography involves a variety of
instrumentation and detection systems. Calibration requirements vary depending on the type of
the analytical system and its methodology. Instrumentation calibration is necessary for an
accurate sample quantitation. Calibrations establish the dynamic range of an instrument,
establish response factors to be used for quantitation, and demonstrate instrument sensitivity.
Criteria for calibrations are method-specific, are taken from the published analytical methods,
and are executed as described in each method SOP. The laboratories SOPs are on file with the
laboratories and are available for review upon request. The SOPs are verified as being followed
by the contract laboratories and must meet or exceed the requirements of the specific EPA
reference method.

The following principles of calibration generally apply:
e Calibration occurs before any sample quantitation
e Initial multipoint calibrations are performed periodically
e Daily standards are analyzed before sample analysis
e Continuing calibration standards are analyzed at a specific frequency throughout the

sample analysis.

Sample quantitation may be based on either the initial, daily, or continuing calibration. Methods

of calibration are specified in the following sections.

10.1 Standards

Accurate sample quantitation also relies on accurate standards. Standard accuracy may be
established by tracing the quantitation standard to a source of known and documented quality or
by comparison of standards from different sources. Instrument calibrations and standards are
unambiguously documented so that the process of calibration can be recreated. The accuracy of

sample target analyte quantitation is directly related to the accuracy of the standards used for the
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instrument calibration. To obtain the highest quality standard, the primary reference standards
used by the laboratory are obtained from the NIST, or other reliable commercial sources. When
the laboratory receives the standards, the date it was received, its supplier, its lot number, its
purity and concentration, and its expiration date are recorded in a standards logbook. The vendor

certifications sent with the standards are also filed.

Standards purchased by the laboratory may be in a pure form or in a stock or working standard
solution. Often dilutions are made from the vendor standards. Standards made are given a
standard identification number and have the following information recorded in a standards
logbook:

e Source of standard used to prepare dilution

e Expiration date of standard

e Preparer's initials

e Date

e Initial and final concentration

e Type, source, and lot number of solvent

e Volume of final solution

e Volume of standard diluted.

The standard label must contain the identification number, concentration of the stock, and the
expiration date. Standards are validated after preparation and before routine use. Validation
procedures range from a check for chromatographic purity to a verification of the concentration
of the standard using a standard prepared at a different time or obtained from a different source.
Reagents are also examined for purity by subjecting an aliquot or a sub-sample to the analytical
method in which it will be used. Expiration dates may be taken from the vendor

recommendation, the analytical methods, or from internal research. STOPPED
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11.0 DATA TRANSMITTAL, TRACKING, ANALYSIS, STORAGE,
AND RETRIEVAL

Analytical data can be presented in a number of formats. These formats are generally based on
either the needs of the client or the DQOs specified for the project. For analytical data generated
under this QAPP, the reports will contain the following information:

e Client name

e Project number

e Report date

e Analysis method

e Client sample identification

e Laboratory sample ID

e Date of sample collection

e Date of sample receipt

e Date of sample preparation

e Date of sample analysis

e Analyst identification

e Analyte list

e Analytical quantitation limits

e Analytes detected, and

e Report-specific data flags.

The QC preparation and analysis batches must be clearly identified either on the result forms
(Form 1) and/or in the QC summary section of the data package. Analytical results will be
transmitted electronically from the laboratory to e2M. To meet the environmental data
management needs of this project, all site-related analytical data will be entered into e2M's data
management system, which is used to verify, store, analyze and report the project environmental

data. Use of this system will ensure the accuracy and integrity of the data stored in the database.

The data management system is designed for data quality assessment, storage, analysis, and
graphical output for the following types of data:
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e Site data;
e Monitoring well data;
e Sample collection information; and

e Field and laboratory measurement results.

The system flexibility can also be used in many cases to transfer data into the database from
already existing project tables. e2M personnel are experienced at such transfers, and all data
entry is done by persons with both environmental and computer experience to allow for an added
quality check on the data being input. In addition, the EDD from the laboratory will meet the
data requirements of ERIS.
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12.0 DATA REDUCTION, REVIEW, VERIFICATION AND
VALIDATION

12.1 Laboratory Data Reduction

Data reduction calculations used for this project are typically included on the standard reporting
forms developed by the laboratories and are associated with each individual method or groups of
methods. Calculations that are not present on standard reporting forms include computer-based
data reduction programs. The laboratory is responsible for maintaining a list of these data
reduction programs and for being able to demonstrate their validity. The complete calculation
procedures used in computer-based data reduction programs (e.g., HPLC analyses) are based on

the calculation procedures specified in each method and will not be covered here.

Some instruments are configured to operate without computers. For these, the signal is recorded
as a strip chart trace, numerical output on a printer strip, or direct reading from a digital or analog
dial. In such cases, additional work is required by the analyst to reduce the data to a reportable
format. These data are recorded in a dedicated lab notebook or bench sheet for the particular
determination in question. Results for single or multiple component tests are hand entered by the

analyst in the assigned book.

Some laboratory tests, such as titrations or sensory evaluations, do not have instrumental raw
data. For these, the assigned analyst records the quantitative result or observation directly on a
bench sheet in a bound lab notebook. Calculations like those described above may be needed,;
these are recorded in the same lab notebook.

Data storage and documentation will be maintained using logbooks and data sheets that will be
kept on file. Computer acquired data are stored on magnetic tape, floppy disks, or other media.
Paper hard copies of raw data are kept on file for seven years.

The analyst performing the test or preparation task records all appropriate quantities, pH,
volumes, readings, instrument conditions, calibration data, sample results, and QC sample results
on parameter-specific laboratory bench sheets or computer log files. Furthermore, the analyst

checks to ensure that all method and QC criteria have been met. The recorded information must
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be sufficient so that, should it be necessary, the analysis can be repeated or the analytical process
can be reconstructed.

All original laboratory bench sheets are included in the raw data packages for review by senior
personnel. Analysts also maintain logbooks associated with sample preparation and/or analysis.
Those logbooks, notebooks, or file logs are organized on a functional basis. All log entries are
dated and signed by the analyst(s) responsible for the associated activity. All data generated by
HPLC, GFAA, specific conductivity detector, and ICP instrumentation are transferred to
magnetic tapes for long-term storage. Logbooks are maintained to document the tape location of
the archived data and to permit retrieval of the data at a later date. All logbooks are periodically
reviewed by the Group Leader/Laboratory Supervisor to ensure that they are kept up to date and

that the procedures followed are consistent with standard operating procedures.

To facilitate proper checks on instrument data, which have been electronically transferred to a
computer text, spreadsheet, or ASCII file, data review is performed by the analyst prior to that
transfer. In addition, analysts and preparation personnel check their calculations to ensure that
the correct formulae were used and that no mathematical errors were made. Calibration data are
scrutinized and verified by the analyst to ensure that the calibration data are valid and they meet
the method criteria.

12.2 Laboratory Data Review and Verification

The laboratory system for providing valid data includes several levels of review. Each level
demands a specific action to prevent the unqualified release of erroneous data and to correct any
problems discovered during the review process. Analytical data generated at the laboratory are
extensively checked for accuracy and completeness. The laboratory verification process consists
of data generation, data reduction, and data review. The data review process is comprised of
three levels, as described below. These laboratory levels are distinct from, and not to be

compared to, the external validation levels.

The analyst who generates the analytical data has the primary responsibility for the accuracy and

completeness of the data. The Data are generated and reduced following the protocols specified
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in laboratory SOPs. Each analyst reviews the quality of his or her work based on an established

set of guidelines. The analyst reviews the data package to document that:

Sample preparation information is correct and complete

Analysis information is correct and complete

The appropriate SOPs have been followed

Analytical results are correct and complete

QC samples are within established control limits; blanks are acceptable

Special sample preparation and analytical requirements have been met

Documentation is complete (e.g., anomalies in the preparation and analysis have been
documented, out of control forms, if required, are complete, holding times are

documented, etc.).

This initial review step, performed by the analyst is designated Level I review. The analyst then

passes the data package to an independent reviewer who performs a Level 11 review.

A group leader or data review specialist whose function is to provide an independent review of

the data package performs Level Il review. This review is structured to document that:

Calibration data are scientifically sound, appropriate to the method, and completely
documented

QC samples are within established guidelines

Qualitative identification of sample components is correct

Quantitative results are correct

Documentation is complete and correct (e.g., anomalies in the preparation and analysis
have been documented, out-of-control forms, if required, are complete, holding times are
documented, etc.)

The data are ready for incorporation into the final report

The data package is complete and ready for data archive.

Level Il review is structured so that calibration data and QC sample results are reviewed and

analytical results from 10 percent of the samples are checked back to the bench sheet. If no

issues are found with the data package, the review is considered complete. If issues are found
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with the data package, an additional 10 percent of the samples are checked to the bench sheet.
The process continues until no errors are found or until the data package has been reviewed in its
entirety. Level Il data review is documented and the signature of the reviewer and the date of

review recorded. The reviewed data are then approved for release and a final report is prepared.

Before the report is released to the client, the laboratory PM reviews the report to check that the

data meets the overall objectives of the project. This review is the Level Il review.

Each step of this review process involves evaluation of data quality based on both the results of
the QC data and the professional judgment of those conducting the review. This application of
technical knowledge and experience to the evaluation of the data is essential in assuring that data

are consistently of high quality.

12.3 Corrective Action

The laboratory’s established or reference method QC acceptance criteria are available to the
analyst at all times and are provided in Table 4 and Attachment C. It is the responsibility of the
analyst and preparation personnel to ensure that the established criteria are met. If they are not,
the analyst documents the non-compliance and notifies the laboratory supervisor. The
appropriate action may be initiated at any time during or after analysis. Resolution of the
problem is also noted on the Analysis Corrective Action form. The situation may ultimately be
brought to the attention of the department manager, project director, and/or QA Manager. Any
additional corrective action will be performed at the discretion of these individuals. The project

director may also be advised, depending upon the nature of the non-compliance.

Laboratory narratives are generated as a requirement of this QAPP. Narratives provide a text
summary of the important aspects of the sample analysis and include an assessment of sample

receipt, QC results, and corrective action as necessary.
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12.4 External Data Review/Validation

Independent validation of data is required by the USACE. The laboratory will produce the
necessary information in hard copy and acceptable electronic format. This type of validation is
performed using e2M or USACE specified procedures. These data review/validation guidelines
are typically based on client-specific DQOs, the following documents, or their updates:

e EPA Contract Laboratory Program National Functional Guidelines for Organic Data

Review Draft Final. Prepared by the Office of Superfund Remediation and Technology
Innovation (OSRTI), EPA-540-R-04-009, January 2005

e FEPA Contract Laboratory Program National Functional Guidelines for Inorganic Data

Review. Prepared by the Office of Superfund Remediation and Technology Innovation
(OSRTI), U.S. Environmental Protection Agency, EPA 540-R-04-004, October 2004

e Method-specific Review/Validation SOP that has been developed directly from the
method. When a QC limit is not defined in the method, or the laboratory limit exceeds
the CLP limits, the EPA NFG or USACE SOW limits will apply. The intent of the
review/validation process from the NFG is used in determining the placement of

qualifiers. Examples of data review/validation reports are attached in Attachment E.

The data review/validation procedures and qualifiers have been generally accepted for most EPA
projects. The laboratory is required to provide CLP-like or equivalent summary forms as noted
below and electronic deliverables in the format required for data management. The data
management system may be used as an oversight check of accuracy and precision QC. As
required for definitive data, all of the laboratory calibrations and QC for each method will be
fully validated. COCs will also be reviewed for completeness, holding times and sample
integrity. An additional ten percent of the data will be reviewed for all method calibrations,
organic chromatographic quality and accuracy and two column confirmation; for inorganic
Graphite furnace analyses MSA correlation coefficients ‘r’; ICP Interference Check Sample,
serial dilution and calibration blanks and the guantitation calculation algorithms for all methods
(as required for the project). If problems are found, the Project Manager will be contacted to

determine if further review is required.

US Army Military Munitions Response Program Site Inspections 47
Quality Assurance Project Plan



September 2007

Data generated by the laboratory will be reviewed by the e2M MMRP QA/QC Manager and
Project Chemist, before being validated by a qualified third-party chemist who is not affiliated
with the project (e2M’s subcontracted Project Data Validator). This validation is a thorough
review of the analyses to confirm that they are performed in accordance with the project-specific
requirements. Validation is normally performed at two levels:
e A review of analytical report forms, calibrations and QC summary tables (similar to the
CLP-type forms) without raw data. This also includes chain of custody review.

e A review of analyses including raw data

For this project, the validation will consist of a review of the QC summary forms and
calibrations for all samples without the raw data. The raw data will be submitted by the
laboratory and reviewed if a laboratory problem is suspected. If a problem is suspected, 10
percent of the raw data would be reviewed and evaluated. If the data reviewed is rejected,

another 10 percent of the raw data will be reviewed and evaluated.

QC review includes holding times, sample integrity, method blanks, LCS, MS/MSD (or MD)
and surrogates. Ten percent of the data will be further reviewed at the raw data level for quality
of the HPLC chromatograms and two-column confirmation. For inorganics, the 10% review
includes the ICP interference samples and calibration blanks. The Project Data Validator or her
designee will conduct the validation. If problems arise, the reviewing chemist will be in
communication with the Project Chemist to recommend further raw data review or corrective
action. The e2M TPM, MMRP QA/QC Manager, Project Chemist, and Project Data Validator
will work in cooperation with USACE and regulatory agencies to determine the required Level

of Effort and extent of the corrective action.
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13.0 RECONCILIATION WITH USER REQUIREMENTS

Attainment of the measurement objectives will help check that data are sufficient and of
adequate quality to meet the criteria set forth in the project DQOs. Data for this assessment are
intended to be comparable in quality to EPA CLP-type data, using SW-846 methodology.
Failure to meet these objectives may result in the re-preparation and/or reanalysis of samples.
Data that ultimately do not meet the QC criteria will be qualified during data validation and their
limitations will be noted. Qualified data (data that do not meet all the limits defined in the
measurement objectives tables) may be fully usable for project purposes and will be used with
any associated bias determined during the validation process. Based upon professional

judgment, QC limits may be expanded to account for complex matrices.

13.1 Data Usability
Data usability is defined in the following categories:
e Data that follow the EPA CLP, SW-846, approved laboratory SOP or instrument
operation protocols, and fully meet the QC limits established for the project are

considered to be fully usable for any project’s intended use.

e Data which do not fully meet the EPA or project QC limits but can be justified in terms
of complex matrices or statistical review may be considered to be fully usable for any
project’s intended use. These include data which have been qualified "J" during data

validation.

e Data that have limited QC (i.e. calibrations and instrument checks) are considered to be
usable for screening and presence or absence determinations or per the objective of the
method (e.g. pH).

e Data that are unacceptable per the data validation criteria will be qualified as “R”

(rejected) and considered unusable for project purposes.
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Data will be qualified using the EPA CLP qualifiers “U”, “J”, and “R”. In addition, EPA-
approved qualifier codes are added which define the exact reason for the qualification. The
numeric value of the qualification is also included. For example, a spike recovery of 30 percent
for arsenic would qualify associated compounds as “JS30” and indicate a possible low bias of up
to 70 percent to the data due to low recovery. These codes have been implemented to expedite
the data usability determination by end users of the data. These codes are on the analytical report
forms as well as entered into the electronic deliverable. These are not to be confused with

laboratory flags, which are often process notes not related to data quality.

The data validation qualifiers are as follows:
1. The EPA CLP data validation (SOP) qualifiers "U", "J", and "R":

“J" indicates data are estimated

"U" indicates that the data are considered to be undetected at the reporting limit;
data are usable as undetected values

"R" indicates rejected, unusable data

2. The following qualifier "descriptors” give further detail of the type and amount of

qualification a given data point has received:

“H” indicates holding time or sample preservation violation

“E” indicates interference problems or exceedence of instrument range

“I” indicates interference check sample exceedence (inorganic)

“D” indicates exceedence of duplicate or MSD RPD control limits

“*” indicates exceed duplicate + RL (2xRL soils) limits for values less than 5
times RL

“S” indicates matrix spike, surrogate outside control limits

“C” indicates instrument calibration exceed limits

“L” indicates laboratory control standard outside control limits

“B” indicates blank contamination exceeding MDL

“K” indicates negative blank contamination exceeding 2 x MDL (inorganic)

“N” indicates tentatively identified compound

“M”indicates the GFAA MSA correlation coefficient is < 0.995

“P” indicates the HPLC 2 column results differ by > 25% (value > 5 x RL)

“T” indicates temperature exceedence during shipping

“Q” indicates for reasons not stated above - see text of review
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13.2 Reconciliation Responsibilities

The laboratory QC manager is responsible for review of the data before it leaves the laboratory
to check compliance with the measurement objectives as provided in this QAPP. The QAPP
therefore will be part of the contract information supplied to the laboratory by e2M. The
laboratory QC manager will notify the Project Manager of any problems associated with meeting
the QC criteria. The Project Chemist and Project Data Validator will be responsible for checking
field and laboratory data to ensure they meet the PARCCS parameter requirements. The e2M
TPM, MMRP QA/QC Manager, Project Chemist, and Project Data Validator will work in
cooperation to evaluate final data quality referencing the field and the laboratory QC

deliverables.
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14.0 DATA DELIVERABLES
The laboratory will be responsible for providing paper and electronic deliverables that meet the
requirements of the Ohio EPA, USEPA, USACE, and USAEC.

14.1 Chemistry Data Package
The following sections define the minimal requirements for the analytical data package. The
final data for all sample analyses will be included in the Final Data Report along with the Data

Review Reports and qualified analytical data forms.

14.1.1 Minimum Data Reporting Requirements
Certificate of analyses are required - with QC results reported for QC samples. For all samples,

QC summary tables in EPA CLP-like or equivalent format are required.

EDD- ASCII or Excel format containing the samples identified by the laboratory and client
number and the analytical results by compound, method, analysis date, method detection or
reporting limit; laboratory ‘U’ flag for non-detected data; and preparation batch identification. In

addition, the EDD provided by the laboratory will meet the requirements of ERIS.

Full raw data packages will be required for all samples. Raw data will be reviewed for a
minimum of 10% of the samples in the initial reports along with all the QC criteria defined in
Section 9.0 and Table 4.

The laboratory report will contain acceptance limits for calibration, surrogates, LCS, and
MS/MSD and will document method blanks wherever they are used. The laboratory report will
unambiguously link batch QC and instruments with the samples of that batch. Each laboratory
report has a narrative section that summarizes comments pertinent to the batch of sample

reported. The narrative section will be used to document corrective actions.
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14.1.2 Cover Letter
The cover letter usually includes the case narrative as noted in the previous section. Dates of
sample collection, receipt and analysis should be tabulated or noted in narrative form if dates are

the same for all samples.

14.1.3 Sample Identification
A table will be provided that will link the client identification to the laboratory numbers. The list

will include all QC samples and identified field samples.

14.1.4 Sample Receipt
The laboratory login sheets will be submitted for all data packages to verify the integrity of
samples upon their receipt at the laboratory. This form will be used in conjunction with the field

sampling shipping notes to track the condition of the samples.

14.1.5 General Organic and Inorganic Reporting

Final reporting of the data will include all sample identifications, sample results, dilutions,
laboratory QC flags (optional), and percent moisture values for soils. When undetected values
are reported, the minimum reporting limit will be noted either as a separate MDL field or as the
MDL value followed by a ‘U’ to indicate undetected. The QC batches, instruments used, dates
of collection, preparation, and analysis must be clearly presented either on the results form or in

a relational table for each SDG.
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15.0 INTERNAL QC REPORTING

This section details project-specific QC requirements that will be reported for field samples and
laboratory analyses as applicable to the requested data package: definitive or comprehensive.
Descriptions of QC samples, QC limits, calculations and corrective actions are contained in

previous sections and in attached tables.

15.1 Laboratory Method QC

Method QC evaluates whether a method is performing within acceptable limits of precision and
accuracy. There is a laboratory component and a "matrix" component to this determination. The
laboratory component measures the performance of the laboratory analytical processes during
the sample analyses. The matrix component measures the method performance on a specific

matrix.

Method blanks and laboratory control samples uniquely measure the laboratory component of
method performance. Instrumentation accuracy is measured by instrument calibrations. Matrix
spikes, matrix spike duplicates, laboratory sample duplicates, surrogates, and ICP serial dilutions

and interference check samples measure the matrix component of method performance.

15.1.1 Laboratory Blanks
As applicable to the level of the data package, the laboratory is required to submit summary
tables with associated samples or SDGs of the following blanks:

Inorganic:

e [Initial and continuing blanks
e Preparation blanks

Organic:
e Method blanks

Blanks are a measure of laboratory contamination. If an analyte is detected in the blanks, all data
with reported values less than (5 x the blank value) are considered to be suspect and are used as

undetected values.
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15.1.2 Surrogates

The laboratory is required to report the HPLC surrogate compounds, their percent recovery and
the applicable QC limits for each sample. For the comprehensive review, the retention times and
the associated continuing calibration standard areas and retention times are required to be
summarized by sample for each SDG or batch of samples. The surrogates are a measure of the
method accuracy and matrix interferences for each sample. When surrogate recoveries are high,
there is a possibility of high bias to the reported positive data. Low recoveries can indicate
possible low bias to reported data or reporting of false undetected values. Samples exceeding the
surrogate control limits are required to be re-analyzed and the results of the re-analysis are to be
recorded in the case narrative. Note that a high surrogate recovery for non-detected data is not

required to be re-analyzed.

15.1.3 MS/MSD Samples

The laboratory is required to provide summary tables of the MS and MSD samples, their
identification, percent recovery, spike concentration and relative percent difference of the
percent recoveries for every preparation batch and/or SDG as applicable. The matrix spikes are a
measure of method accuracy for a particular matrix. MS/MSD pairs are usually required for
organic analyses. For inorganic analysis, only the MS is required. When spike recoveries are
high, there is a possibility of high bias to the reported positive data. Low recoveries can indicate

possible low bias to reported data or reporting of false undetected values.

15.1.4 MS/MSD Pairs

The laboratory is required to provide summary tables of inorganic matrix duplicate samples, their
identification, original sample value and RPD between the duplicate pair. If an MS/MSD is
used, the RPD is between the percent recoveries. Accuracy (recovery) and batch precision may
also be determined using an LCS/LCSD pair if an insufficient or inappropriate MS/MSD sample
is provided. When the RPD for waters is greater than 20% or the RPD for soils is greater than
35% there is a potential variability to the reported data due to non-homogeneity of the sample
matrix or poor sample preparation. For low level samples (results less than 5 x RL) a difference
of 2 x RL (soils) is usually used to assess acceptable precision. In order for the MS/MSD to give

valid information regarding matrix factors, these samples must best represent the matrix of the
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samples being collected in the batch. If a sample is re-analyzed for MS/MSD matrix concerns,
the results are reported in the case narrative.

15.1.5 LCS/LCSD

The laboratory is required to report the LCS, percent recoveries and applicable QC limits for
each preparation batch and/or SDG as applicable. The LCS is a measure of laboratory accuracy
for a particular method and type of matrix (reagent water, soil or matrix-matched sample). When
spike recoveries are high, there is a possibility of high bias to the reported positive data. Low

recoveries can indicate possible low bias to reported data or reporting of false undetected values.

15.1.6 Calibrations

The laboratory is required to report the initial and continuing calibration data for all
comprehensive analyses. For organic analyses, the applicable initial CF, average CF and %RSD
of the response factors are presented in a summary table. If linear curves are generated, the
correlation coefficient is reported for each compound. A similar table is reported for the
continuing calibration RFs and percent difference of the RFs from the initial calibration. For
inorganic data, the GFAA correlation coefficient for the 3 to 5 point curve is reported for each
analyte as well as the percent recoveries of the ICV and continuing calibration verification CCV
standards. The ICV for the organic analyses may also be required as a raw data deliverable.
There are several compounds, which routinely demonstrate variability in calibration factors. The
data are evaluated referencing the calibration used for quantitation to determine if there is a

possible bias that needs to be considered in using the data for project decisions.

15.1.7 Chromatograms for HPLC Explosives

The laboratory is required to provide the raw data containing chromatograms and two-column
confirmation (HPLC only) for the organic analyses. The chromatograms provide information
about the ability of the laboratory to adequately detect and resolve compounds of concern. The
two-column confirmation provides verification of the accuracy of identification of the reported
compounds and the presence of interfering compounds. These items are to be reviewed by a

qualified analytical chemist who is familiar with the analytical methods and instrument raw data.
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If reported data are not verified by the chromatography, the Project Data Validator will notify the
TPgM or MMRP QA/QC Manager to determine whether the sample is to be re-analyzed or if the

reported result is to be rejected as unusable for project decisions.

15.1.8 Method of Standard Additions and Analytical Spikes

If ICP is not performed and GFAA is required, the laboratory is required to provide the
analytical spike recoveries and MSA correlation coefficients for all GFAA analyses. These
calculations may be in table format or provided on the individual run log sheets as long as there
is a clear identification of each client sample. If the correlation coefficient does not meet the
>0.995 criteria, it is possible that there is a variability to the reported data due to inherent matrix

effects. This is reported in the case narrative.

15.1.9 ICP Serial Dilution

At the request of the TPM, MMRP QA/QC Manager, or Project Chemist, the laboratory may be
required to provide a table of the serial dilution percent difference values or clearly identify these
samples in the raw data and provide the required %D calculations. When a %D is greater than
10%, there could be variability to the reported data due to matrix effects that are not linear and
are not diluted out proportionate to the dilution ratio. The serial dilution assessment applies only

to analytes whose reported values are greater than 50 times the IDL.

15.1.10 ICP Interference Check Sample (ICS)

At the request of the TPM, MMRP QA/QC Manager, or Project Chemist, the laboratory may be
required to report the ICS percent recoveries. The two ICS solutions measure the ability of the
instrument to account for interfering wavelengths of high concentration analytes. If an ICS is out
of control and there are concentrations of aluminum, iron, magnesium or calcium in the sample

at high concentrations, associated data could be biased high due to overlap of wavelengths.
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15.1.11 Inorganic Raw Data
The inorganic raw data may be required if the above information is not supplied in summary or
tabular form. For example, EPA CLP-like forms are fully acceptable for the summary QC

review.

15.1.12 Calculation Check
Ten percent of the data are proposed for a check of the quantitation algorithms. Raw data are to
be supplied for this task. The TPM, MMRP QA/QC Manager, or Project Chemist, will

determine if this check is required for this project.
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Table 1: Analytical Method Summary

ANALYTE

METHOD (SW-846 unless noted)

Metals (except for Mercury)

Method 6010C (ICP)

Mercury Method 7471A (CVAA)
Explosives Method 8330B (HPLC)
Propellants EPA Method 353.2
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Table 2: Soil Sample Container, Holding Time, And Preservation Requirements

ANALYSIS SAMPLE CONTAINER HOLDING TIME PRESERVATIVE
Explosives (EPA Method Gallon sized plastic bag 14 days to extraction, 4°C
8330B) 40 days for analysis
Propellants (EPA Method 353.2) | Gallon sized plastic bag 14 days to extraction, 4°C

40 days for analysis
TAL Metals By ICP (EPA Gallon sized plastic bag 180 Days 4°C
Method 6010C), Mercury 7471A (Mercury 28 days)
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Table 3: Laboratory QC Minimum Frequency Summary

TYPE

DESCRIPTION

METALS

EXPLOSIVES

PROPELLANTS

Blank

Method or Preparation

One per prep or
analytical batch*

One per prep or
analytical batch'

One per prep or
analytical batch®

Laboratory (Matrix)
Duplicate

Duplicate of sample

One per analytical
batch*

N/A

N/A

Laboratory Control
Sample

Analyte-fortified blank

One per analytical
batch*

One per analytical
batch*

One per analytical
batch*

Laboratory Control
Sample Duplicate

Duplicate of analyte-
fortified blank

One per analytical
batch*

One per analytical
batch*

One per analytical
batch*

Field Duplicate

Duplicate of field
sample

1/10 samples

1/10 samples

1/10 samples

! An analytical batch consists of a maximum of 20 samples or samples run on one day for one method, on
one instrument
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Table 4. QC Criteria and Corrective Actions

EXPLOSIVES METHOD 8330B (HPLC)/PROPELLANTS METHOD 353.2

QC ITEM

QC CRITERIA

CORRECTIVE ACTION

IC (>5 points), performed initially and
when continuing calibration cannot be
met. Includes a point at or near the
reporting limit.

%RSD for < 20%, or linear curve
with r > 0.995, or r2 > 0.99.

Correct problem then repeat IC. Samples
may not be analyzed until there is valid
IC.

ICV —a second source verification
standard must be analyzed with each initial
calibration.

All analytes within £+ 30% of
expected value.

Correct problem then repeat ICV. If this
fails repeat IC.

CCV - at the beginning, after every 10
samples, and at the end of a sample
sequence.

All analytes within + 20% of
expected value from the ICAL

Correct problem then repeat CCV. If
this fails use a third source ICV.

Method Blank; one per QC batch.

No analytes detected > %2 RL. For
common laboratory contaminants,
no analytes detected > RL.

Apply B flag to positive results.

LCS; 1/20 samples or per SDG.

Within historical approved
laboratory acceptance limits for
each analyte (see Attachment C).

Correct problem and then reanalyze. If
still out, reprep and reanalyze all
samples in the affected SDG.

Surrogate: every sample

Approved lab limit or 50 - 150% in
samples and soil LCS; 60 - 140%
in water LCS.

Correct problem then re-extract and
reanalyze. Note if matrix effect verified.

Second column confirmation

All positive measurements above
the reporting limit.

Apply J flag for estimated if RPD >40%.

RT

0.5 min = 0.06 min of expected
RT.

Correct problem and reanalyze all
samples since last acceptable RT check.

Field duplicate
1/10 samples.

< 50% RPD (z 4x RL for values <
5 x RL) for duplicates. Results
can be evaluated for precision, but
this criterion will be considered as
advisory only as the results are
highly dependent on sample
homogeneity and sampling
technique.

Field duplicates are evaluated in context
with the project DQOs to determine
potential impact to data usability.
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METALS METHOD 6010C, MERCURY METHOD 7471A (CVAA)

QC ITEM

QC CRITERIA

CORRECTIVE ACTION

IC (3 points ICP, 5 Points CVAA and
GFAA), performed initially and when
continuing calibration cannot be met.
Includes a point at or near the reporting limit.

r > 0.995 for each analyte

Correct problem then repeat IC.
Samples may not be analyzed until
there is valid IC.

ICV: Daily before sample analysis.

All analytes within 10% of
expected value.

Correct problem then repeat ICV. If
this fails repeat IC.

CCV; 1/10 samples and at end of analysis
sequence.

All analytes within + 10% of
expected value and RSD of
replicate integrations <5%.

Qualify all results for analytes >10%
D for all samples associated with
calibration verification.

Calibration blank: before sample run and
after every calibration verification.

No analytes > MDL.

Apply B flag to positive results.

Method blank; one per SDG.

< »%LRL

Apply B flag to positive results.

MS/MSD; 1/20 samples or per prep batch.

Lab control limits or 75 - 125 % R
for MD and MSD RPD < 25%; if
(spike x 4) > sample result (see
Attachment C).

Investigate whether there is matrix
effect or analytical error. Note in case
narrative.

LCS 1/20 or per prep batch.

Laboratory limits or 80 - 120% or
control chart limits for soil sample
LCS (see Attachment C).

Correct problem and then reanalyze.
If still out, reprep and reanalyze all
samples in the affected SDG.

Serial Dilutions, 1/20 or per prep batch.

+ 10 %D when analyte conc. > 50
X IDL.

Perform post-digestion spike addition
and apply estimated J-flag to results
if > 50X MDL or % D > 10 and post
digestion spike not performed.

Post-digestion spike addition; when dilution
test fails, 1 per sample batch on MS sample
for ICP, every sample for GFAA/CVAA.

75-125 %R for ICP; 85-115 %R for
GFAA and CVAA.

Apply estimated J-flag to all
associated results.

GFAA Method of Standard Additions r >0.995 Apply estimate J-flag to associated

(MSA\) correlation coefficient. results and note matrix effect in case
narrative.

ICP Interference Check Sample daily begin 80-120% R Correct the problem and reanalyze.

and end.

Field duplicate
1/10 samples.

< 50% RPD (+ 4x RL for values

< 5x RL) for co-located duplicates.
Results can be evaluated for
precision, but this criterion will be
considered as advisory only as the
results are highly dependent on
sample homogeneity and sampling
technique.

Field duplicates are evaluated in
context with the project DQOs to
determine potential impact to data
usability.

IC = Initial Calibration

% R = Percent Recovery

SDG = Sample Delivery Group
MDL = Method Detection Limit

ICV = Initial Calibration Verification

%D = Percent Difference

%RSD = Percent Relative Standard Deviation
MS/MSD = Matrix Spike/Matrix Spike Duplicate

CCV = Continuing Calibration Verification

RPD = Relative Percent Difference

r = correlation coefficient
RT = Retention Time

US Army Military Munitions Response Program Site Inspections

Quality Assurance Project Plan

64




1.0

TECHNICAL STANDARD OPERATING PROCEDURE

GROUNDWATER SAMPLING

PURPOSE

The purpose of this procedure is to describe the equipment and operations for sampling
groundwater monitor wells. This procedure outlines methods for well purging, sample collection,
and filtration, when using bailers, submergible pumps and bladder pumps.

This procedure provides guidance for routine field operations on environmental projects. Site-
specific deviations from the methods presented herein must be approved by the e2M Field Project
Manager.

2.0

DEFINITIONS AND ABBREVIATIONS
2.1 Definitions

Blank: An artificial sample designed to monitor the introduction of contaminants into a
process. For aqueous samples, reagent water is used as a blank matrix.

Field Blanks: Blanks used to assess potential contamination resulting from exposure to
ambient field conditions.

Trip Blanks: Blanks obtained from the laboratory or prepared by the field sampling team
with reagent grade water at a designated clean location prior to sampling activities. Trip
blanks are not opened in the field and act as a check for sample contamination originating
from sample transport and site conditions.

Rinsate Blanks: Blanks prepared in the field from reagent-grade water that is poured over
or passed through the sample collection device after the device has been decontaminated,
then collected in a sample container and returned to the laboratory for analysis. Rinsate
blanks check the effectiveness of decontamination procedures. Rinsate blanks can also
serve as field blanks if they are prepared at the site.

Specific Capacity: The discharge of a well expressed as rate of yield per unit drawdown.
2.2 Abbreviations

FID  Flame ionization detector

PID  Photo ionization detector

POC Purgeable organic carbon

POX Purgeable organic halogens

TSOP Technical Standard Operating Procedures
TOC Total organic carbon

TOX Total organic halogens

VOC Volatile organic compound



3.0

RESPONSIBILITIES

Sampling personnel are responsible for performing the applicable tasks and procedures outlined
herein when conducting work related to environmental projects.

The e2M Field Project Manager or an approved designee is responsible for checking all work
performance and verifying that the work satisfies the applicable tasks required by this procedure.
This will be accomplished by reviewing all documents and data produced during work performance.

4.0

PROCEDURES

Read and follow the specific Manufacturer's Operating Instructions before using any
equipment.

Prior to initiating sampling of a groundwater well, check that all equipment to be used is in
good operating condition.

If possible and where applicable, start at those wells that are the least contaminated and
proceed to those wells that are the most contaminated.

Clean all equipment entering the well by professionally excepted method of
decontamination.

Remove well casing cap, noting in the log book the following: personnel, well number, date,
time and weather conditions, as well as any evidence of damage or disturbance to the well.
(This information may also be recorded on the groundwater sampling data form.

If required by site specific condition, monitor headspace of well with a photo ionization
detector (PID), a flame ionization detector (FID), or other appropriate monitoring instrument
and record in the log book. (This information may also be recorded on the groundwater
sampling data form.

Check water level

Purge well.

Sample well as per Section 4.2, Sampling Procedures.

Filter and preserve samples as per Section 4.4, Sample Filtration and Preservation.

4.1 Well Purging

In order to obtain a representative sample of groundwater from a monitoring well, the water
that has stagnated and/or thermally stratified within the well casing and filter pack must be
purged. This procedure allows representative formation water to enter the well. The
preferred method of ensuring representative formation water is to monitor groundwater
parameters during purging.

Measure pH, temperature and specific conductance at regular volumetric intervals (i.e., one-

half casing volume) during well purging using the methods outlined in “Water Sample Field
Measurements”.
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The purge volume of static water can be calculated by using the following formula:

V=T (0.163)
Where: V = Static volume of well in gallons
T = Linear feet of static water in well
0.163 = A constant conversion factor for a 2" diameter well. For a 4" diameter well,

use 0.653.

The well should be sampled within two hours of purging. Record the results on Monitoring
Well Sampling Data sheet. When these parameters vary less than £10% (pH will vary less
than 0.2 pH units) over three consecutive measurements, the well is adequately purged
(stabilized). In wells with poor recovery, purge to near dryness and allow the well to recover
prior to sampling. In wells with slow recharge rates, it may be necessary to wait several
hours or until the next day to collect the sample.

When well water parameters do not stabilize within six purge volumes, then the well should
be considered unstablized and can be sampled after six purge volumes have been purged.
This phenomenon often occurs when the groundwater is highly contaminated.

Prior to initiating well purging, record the following groundwater parameters on Monitoring
Well Sampling Data sheet:

Static water level;

Depth of well bottom;

Height of water column;
Volume of water in borehole;
Time;

Temperature;

Conductivity;

pH;

Approximate Purge Flow Rate;
Visual appearance; and
Monitoring equipment (HNu/OVA) readings.

4.2 Sampling Procedures

After purging the required volume of water from the well, sample within two hours. Do not
exceed two hours between purging and sampling, except in cases when a slow recharge
rate requires more time between well purging and sample collection. To ensure the
groundwater sample is representative of formation water, it is important to minimize the
possibility of cross-contamination by performing the following steps:

. Use only Teflon®, stainless steel or disposable sampling devices which have been
decontaminated prior to use.

. Use dedicated sampling equipment. If dedicated sampling equipment is not
available, thoroughly decontaminate the equipment prior to any sampling and
between sampling events. Collect rinsate blanks as outlined in the Project Plans to
verify that cross-contamination has not occurred.



Specify the order in which the samples are to be collected. Collect samples in the
order of volatilization sensitivity. Volatile organics should be collected when flow
rate is less than 100 ml/minute. Fill sampling vial(s) completely making sure that
there is no head space. The collection order for most common groundwater
parameters is as follows:

Volatile organic compound (VOC);
Purgeable organic carbon (POC);
Purgeable organic halogens (POX);
Total organic halogens (TOX);
Total organic carbon (TOC);
Extractable organics;

Total metals;

Dissolved metals;

Phenols;

Cyanide;

Sulfate and chloride;

Turbidity;

Nitrate and ammonia; and
Radionuclides.

Transfer the groundwater sample to a sample container in such a manner that will minimize
agitation and aeration. Samples should also be immediately placed in a cool place out of
direct sunlight, such as a cooler. The cooler should be kept at an appropriate temperature
for preservation requirements for the applicable analyses.

Immediately after the sample is collected, record applicable information in the field log book.

4.3

4.2.1 Sample Containers

The proper sample containers to be used for specific analysis and sample
preservation are outlined in e2M guidance document, “Sample Containers,
Preservation, and Maximum Holding Times”.

Sampling Methods
4.3.1 Bailer Method

Collect groundwater samples with a bailer by lowering the bailer into the well using a
disposable nylon line. Avoid contacting the ground or any other surface with the
decontaminated line and bailer. A plastic sheet can be used as an apron. Lower
the bailer into the well in a controlled manner to avoid plopping, as this may cause
outgassing of the water from the bailer's impact.

After the desired depth is reached, raise the bailer to the surface and empty it
through the bottom by a clamp valve. If the bailer is not equipped with a clamp
valve, pour the sample from the bailer into the appropriate container. Empty the
bailer at a slow, controlled rate to minimize sample aeration. After all sample
containers have been filled, measure sample pH, temperature, and conductivity.
Record applicable information on a Monitoring Well Sampling Data sheet.



The advantages to bailers are that they are portable, easily cleaned, and do not
require an outside power source. The disadvantage to bailer sampling is that this
method is slow when large volumes of water are required or when the well is deep.

4.3.2 Bailer Decontamination

Decontaminate bailers prior to use in each well. Equipment Decontamination. In all
cases, the bailer cord should be replaced prior to each sampling. Disposable bailers
may be used in place of Teflon® or stainless steel bailers. Disposable bailers do not
require decontamination after sampling but should be rinsed prior to use.

4.3.3 Bladder Pump Method

The bladder pump consists of a stainless steel housing that encloses a flexible
membrane or bladder made of Teflon®. A screen is attached below the bladder to
filter any material that may clog the bladder check valves. The pump may be
operated by using an air compressor, compressed air, or compressed nitrogen.

The pump is lowered into the well to the desired depth. The air supply line is
attached to the controller and the discharge line is placed into a suitable receptacle.
When collecting samples for analysis of volatile constituents, do not exceed a
pumping rate of 100 milliliters/minute. Higher pumping rates may increase the loss
of volatile constituents and may cause fluctuation in pH and pH-sensitive analytes.
For non-sensitive analysis, higher pumping rates may be used. Do not allow the
sampling flow rate to exceed the flow rate used while purging. Place the samplesin
proper sample containers. Record applicable sampling information on Monitoring
Well Sampling Data sheet and Chain-of-Custody form.

The advantages to bladder pumps include ease of operation, ability to pump larger
volumes of water, and lift the water higher. The disadvantages are that a power
source is needed, some loss of volatile constituents is possible, and the
decontamination process is difficult.

4.3.4 Bladder Pump Decontamination

Decontaminate the bladder pump prior to use in each well. Disassemble and
inspect the pump prior to cleaning. Decontamination is completed by the methods
outlined in the owner's manual for the specific type of bladder pump.

4.3.5 Submerged Electrical Pump

The electrical pump is constructed of stainless steel. Consult the specific
Manufacturer's Operating Instructions before operation. The pump is lowered into
the well to the desired depth. The purge volume calculations should be determined
prior to placing the pump in the well. Purge rates should not cause drastic
drawdown which results in water cascading into the well. When collecting samples
for analysis of volatile constituents, do not exceed a pumping rate of 100
milliliters/minute.  Higher pumping rates may increase the loss of volatile
constituents and may cause fluctuation in pH and pH-sensitive analytes. For non-
sensitive analysis, higher pumping rates may be used. Do not allow the sampling
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flow rate to exceed the flow rate used while purging. Place the samples in their
proper sample containers. Record applicable sampling information on Monitoring
Well Sampling Data sheet.

4.4 Sample Filtering

Some samples require field filtering within four hours of collection from the well. Filter
samples by using a disposable in-line filter housing equipped with a 0.45 micron glass fibre
filter. Change filters for each sample. Collect the sample water directly into the sample
container.

After the samples have been filtered and placed in appropriate containers, preserve
samples as stated by laboratory direction or in the Work Plan.

4.5 Chain-of-Custody

All samples shall be accompanied by an appropriate Chain-of-Custody form at the time of
transfer.

4.6 Sample Labeling
Label all samples accordingly as per the Work Plan.
4.7 Potable Water Sampling

During certain phases of field investigations, it may be necessary to collect samples from
existing domestic or municipal water supply systems.

When samples are collected from domestic wells, the wells should be purged before the
sample is collected. Residential wells often have holding tanks which must be evacuated.
Evacuation of the holding tank volume helps assure that representative samples are being
collected from the aquifer. Information about well construction (casing diameter, depth to
water, total depth, screened interval, and holding tank volume) should be obtained, if
possible, in order to determine the appropriate volume of water to purge before sampling. If
specific well information is not available, a 15-minute evacuation period is the minimum
acceptable time. In all cases, temperature pH, conductivity and flow rate should be
measured during purging. The well is considered purged when field parameters stabilize.

The name, mailing address, and the resident's home and work telephone numbers are
always entered into the sampling log book. This information will assist in informing the
owner/operator of the water supply the results of the sampling program.

Potable water samples must be representative of water quality within a given segment of the
distribution network. Taps selected for sampling should be supplied with water from a
service pipe connected directly to a water main in the segment of interest and should not be
separated from the segment of interest by holding or storage tanks.

All taps should be opened for sufficient time to allow for clearing of the service line. Water
samples can then be collected directly from this line into the appropriate sample containers.



4.8 Review

The reviewer shall check Monitoring Well Sampling Data sheets, for completeness and
accuracy. Any discrepancies will be noted and will be returned to the originator for
correction. The reviewer will acknowledge that the review comments have been
incorporated by signing and dating the “checked by” and “date” blanks on Monitoring Well
Sampling Data sheets.

5.0 REFERENCES

Scalf, R. D. 1980. “Manual of Groundwater Sampling Procedures.” National Water Well
Association and the U.S. Environmental Protection Agency (EPA) Robert S. Kerr Environmental
Research Laboratory.

U.S. Environmental Protection Agency (EPA). 1991. “A Compendium of ERT Groundwater
Sampling Procedures.” OSWER Directive 9360.4-06, January 1991. U.S. Environmental
Protection Agency.

e2M 2004. Guidance document, “Sample Containers, Preservation, and Maximum Holding Times.”



TECHNICAL STANDARD OPERATING PROCEDURE

SEDIMENT SAMPLING

1.0 PURPOSE
The purpose of this procedure is to describe the equipment and operations used for sampling
sediment within wadeable surface water bodies. This procedure outlines the methods for sediment
sampling with routine field operations on environmental projects. Site-specific deviations from the
methods presented herein must be approved by the e2M Field Project Manager.
2.0 DEFINITIONS AND ABBREVIATIONS

2.1 Definition

Sediment: All transported or precipitated unconsolidated materials that accumulate,

typically in lose layers, as of sand or mud.

2.2 Abbreviations

POC Purgeable organic compound
POX Purgeable organic halogens

PRP Potentially Responsible Party
SvOoC Semivolatile organic compounds
TOC Total organic carbon

TOX Total organic halogens
TSOPTechnical Standard Operating Procedure
VOC Volatile organic compound

3.0 RESPONSIBILITIES

Sampling personnel are responsible for performing the applicable tasks and procedures outlined
here when conducting work related to environmental projects.

The e2M Field Project Manager or an approved designee is responsible for ensuring that
performance standards specified by this Technical Standard Operating Procedure (TSOP) are
achieved. This will be accomplished by reviewing all documents and field procedures.



4.0

PROCEDURES
4.1 Introduction

The objective of sediment sampling is to ascertain the type, degree, and extent of
sediment contamination at a site. The data can be used to evaluate potential threats to
human health or the environment, to evaluate potential exposure pathways, or to calculate
environmental risks.

4.2 Sampling Equipment
Sediment sampling equipment may include:

Stainless steel mixing bowl,

Stainless steel trowels;

Stainless steel spoon or disposable plastic spoons (w/extensions);

Stainless steel core sampler which uses stainless steel or Lexan® liners (optional);
Stainless steel shovel; and

Appropriate sample containers.

4.3 Decontamination

Before initial use, and after each subsequent use, all re-usable sampling equipment must
be decontaminated.

4.4 Sampling Location/Site Selection

Follow the sample design criteria outlined in the Work Plan for each sampling event.
Relocate the sample sites when conditions dictate - such as natural or artificial
obstructions at the proposed sample location (e.g., boulders, drift wood, etc.). Document
the actual sample locations on a topographic map, site sketch or collect coordinates by
using a global positioning system (GPS) and photograph all sample locations.

45 Sampling Approaches

Itis important to select an appropriate sampling approach for accurate characterization of
site conditions. Prior to undertaking any sediment sampling program, it is necessary to
establish appropriate measurement and system Data Quality Objectives. Refer to the U.S.
Environmental Protection Agency (EPA) Environmental Investigations Standard Operating
Procedures and Quality Assurance Manual for guidance in establishing Data Quality
Objectives, statistical sampling methodologies and protocols for each of the sampling
approaches. Each approach is defined below.

4.5.1 Judgmental or Biased Sampling

Judgmental or Biased sampling is used primarily for documenting an observed
release to either the groundwater, surface water, air or soil exposure pathways.
This form of sampling is based on the subjective selection of sampling locations
where contamination is most likely to occur. Locations are based on relative
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historical site information and on-site investigation (site walk-over) where
contamination is most likely to occur.

There is no randomization associated with this sampling approach because samples
are primarily collected at areas of suspected highest contaminant concentrations.
Any statistical calculations based on the results of this sampling technique will be
biased.

4.5.2 Random Sampling

Random sampling, used for the characterization of a heterogeneous non-stratified
waste, involves arbitrary collection of samples within a defined area. This method is
most effective and accurate if the chemical heterogeneity of the waste remains
constant from batch to batch. The easiest method for Random Sampling is to divide
the area for sampling into an imaginary grid, assign a series of numbers to the units
of the grid, and select the numbers or units to be sampled through the use of a
random-numbers table which can be found in the text of any basic statistics book.
Note that haphazardly selecting sample numbers or units is not a suitable substitute
for a randomly selected sample.

4.5.3 Stratified Random Sampling

Stratified random sampling, used for the characterization of a heterogeneous
stratified waste, involves arbitrary collection of samples within a defined area and
strata. This method is most effective and accurate if the chemical heterogeneity of
the waste remains constant from batch to batch. The easiest method for stratified
random sampling is to divide the area for sampling into an imaginary grid, assign a
series of numbers to the units of the grid, and select the numbers or units to be
sampled through the use of a random-numbers table which can be found in the text
of any basic statistics book. A random sample is then collected from each strata at
the selected numbers or units on the grid. Note that haphazardly selecting sample
numbers or units is not a suitable substitute for a randomly selected sample.

4.5.4 Systematic Grid Sampling

Systematic grid sampling involves dividing the area of concern into smaller sampling
areas using a square or triangular grid. Samples are then collected from the
intersection of the grid lines or “Nodes.” The origin and direction for placement of
the grid should be selected by using an initial random point. The distance between
nodes is dependent upon the size of the site or area of concern and the number of
samples to be collected. Generally, a larger distance is used for a large area of
concern.



4.6

4.5.5 Systematic Random Sampling

Systematic random sampling involves dividing the area of concern into smaller
sampling areas. Samples are collected within each individual grid cell using random
selection procedures.

4.5.6 Search Sampling

Search sampling utilizes a systematic grid or systematic random sampling approach
to define areas where contaminants exceed clean-up criteria. The distance between
the grid lines and number of samples to be collected are dependent upon the
acceptable level of error (i.e., the chance of missing a hot spot). This sampling
approach requires that assumptions be made regarding the size, shape, and depth
of hot spots.

45.7 Transect Sampling

Transect sampling involves establishing one or more transect lines, parallel or non-
parallel, across the area of concern. If the lines are parallel, this sampling approach
is similar to systematic grid sampling. The advantage of transect sampling over
systematic grid sampling is the relative ease of establishing and relocation transect
lines versus an entire grid. Samples are collected at regular intervals along the
transect line at the surface and/or at a specified depth(s). The distance between the
sample locations is determined by the length of the line and the number of samples
to be collected.

General

4.6.1 Homogenizing Samples

Homogenizing is the mixing of a sample to provide a uniform distribution of the
contaminants. Proper homogenization ensures that the containerized samples are
representative of the total sediment sample collected. All samples to be composited
or split should be homogenized after all aliquots have been combined. Special care
will be taken to limit the loss of fine grain particulates that may be present. DO
NOT HOMOGENIZE (MIX OR STIR) SAMPLES FOR VOLATILE COMPOUND
ANALYSIS.

4.6.2 Compositing Samples

Compositing is the process of physically combining and homogenizing several
individual sediment aliquot of the same volume or weight. Compositing samples
provides an average concentration of contaminants over a certain number of
sampling points.

4.6.3 Splitting Samples

Splitting samples (after preparation) is performed when multiple portions of the
same samples are required to be analyzed separately. Fill the sample containers
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for the same analyses one after another in a consistent manner (i.e., fill USACE
volatile organic compound (VOC) container, fill Potentially Responsible Party's
(PRP) VOC container, fill USACE semi volatile organic compounds (SVOC)
container, fill PRP SVOC container).

4.7 Sediment Sampling
Perform the following steps for sediment sampling (wadeable surface water body):

. Prior to sampling, remove any debris using decontaminated stainless steel trowel or
disposable scoop;

. Label the lid of the sample container with an indelible pen or affix the sample label to
the side of the jar and tape as to make it impervious to water prior to filling the
container with sediment.

. When the surface body water is wadeable the easiest way to collect a sediment
sample is by using a decontaminated stainless steel trowel, spoon or hand auger
and transferring to a decontaminated stainless steel bowl for homogenizing.
However, prior to transferring to the stainless steel bowl, excess water should be
removed from the scoop or spoon. This may result in the loss of fine particle sized
material associated with the bottom of the surface water body. Care should be taken
to minimize the loss of fine particle sizes. Furthermore, if site conditions make it
difficult to safely collect the sediment sample by wading and using a stainless steel
trowel, spoon or plastic scoop, then a polyethylene long handled dipper will be used.
If VOC analyses are to be conducted, fill the appropriate VOC sample containers
first before homogenizing, then proceed to transfer the appropriate aliquot of
sediment to the decontaminated stainless steel bowl for homogenizing;

. Collect samples in the order of volatilization sensitivity. The most common
collection order is as follows:

Volatile organic compounds (VOC);
Purgeable organic carbon (POC);
Purgeable organic halogens (POX);
Total organic halogens (TOX);
Total organic carbon (TOC);
Extractable organics;

Total metals;

Dissolved metals;

Phenols;

Cyanide;

Sulfate and chloride;

Turbidity;

Nitrate and ammonia; and
Radionuclides.

. Immediately transfer the sample into a container appropriate to the analysis being
performed (e2M Guidance “Sample Preservation, Containers and Maximum Holding
Times”,
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Place the samples in a cooler with ice which must be maintained at approximately
4°C (if appropriate for analyses) for transport to an analytical laboratory;

Immediately after the sample is collected, record applicable information in the field
log book.

Excess sediment will placed back into the surface water body that it was collected
from.

Decontaminate all sampling equipment

Complete the Chain-of-Custody and associated documentation

410 Abandonment Procedures

No abandonment procedure is typically required for sediment sampling.

411 Review

The e2M Field Project Manager or an approved designee shall check all figures and field
log books used to record information during sampling for completeness and accuracy. Any
discrepancies will be noted and the documents will be returned to the originator for
correction. The reviewer will acknowledge that these review comments have been
incorporated by signing and dating the “checked by” and “date” blanks on the figures and
at the applicable places in the log book.

5.0 REFERENCES

U.S. Environmental Protection Agency (EPA). 2001. “Environmental Investigations Standard
Operating Procedures and Quality Assurance Manual” Section 11, “Sediment Sampling” U.S.
Environmental Protection Agency, Washington, DC.

e2M 2004. Guidance document “Operating Procedure for Chain of Custody.”

e2M 2005. Guidance document “Sample Identification, Labeling, and Packaging.”

€2M 2005. Guidance document “Equipment Decontamination.”



1.0

TECHNICAL STANDARD OPERATING PROCEDURE

SURFACE AND SHALLOW DEPTH SOIL SAMPLING

PURPOSE

The purpose of this procedure is to describe the equipment and operations used for sampling
surface and shallow depth soils. This procedure outlines the methods for soil sampling with routine
field operations on environmental projects. Site-specific deviations from the methods presented
herein must be approved by the e2M Field Project Manager.

2.0

3.0

DEFINITIONS AND ABBREVIATIONS

2.1 Definitions

Soil: All unconsolidated materials above bedrock.

Surface Soils: Soils located zero to six inches below ground surface.

Shallow Depth Soils: Soils located above the bedrock surface and from six inches to six
feet below ground surface.

2.2 Abbreviations

POC Purgeable organic compound
POX Purgeable organic halogens

PRP Potentially Responsible Party
SvVOC Semivolatile organic compounds
TOC Total organic carbon

TOX Total organic halogens
TSOPTechnical Standard Operating Procedure
VOC Volatile organic compound

RESPONSIBILITIES

Sampling personnel are responsible for performing the applicable tasks and procedures outlined
herein when conducting work related to environmental projects.

The e2M Field Project Manager or an approved designee is responsible for ensuring that
performance standards specified by this TSOP are achieved. This will be accomplished by
reviewing all documents and field procedures.



4.0

PROCEDURES
4.1 Introduction

The objective of surface and shallow depth soil sampling is to ascertain the type, degree,
and extent of soil contamination at a site. The data can be used to evaluate potential
threats to human health or the environment, to evaluate potential exposure pathways, or to
calculate environmental risks.

4.2 Sampling Equipment
Surface and shallow soil sampling equipment may include:

Stainless steel mixing bowl,

Stainless steel trowels or spoons;

Stainless steel hand auger;

Stainless steel core sampler which uses stainless steel or Lexan® liners (optional);
Stainless steel shovel; and

Appropriate sample containers.

4.3 Decontamination

Before initial use, and after each subsequent use, all re-usable sampling equipment must
be decontaminated.

4.4 Sampling Location/Site Selection

Follow the sample design criteria outlined in the Work Plan for each sampling event.
Relocate the sample sites when conditions dictate - such as natural or artificial
obstructions at the proposed sample location (e.g., boulders, asphalt, etc.). Document the
actual sample locations on a topographic map or site sketch and photograph all sample
locations.

45 Sampling Approaches

Itis important to select an appropriate sampling approach for accurate characterization of
site conditions. Prior to undertaking any soil sampling program, it is necessary to establish
appropriate measurement and system Data Quality Objectives. Refer to the U.S.
Environmental Protection Agency (EPA) Soil Sampling Quality Assurance User's Guide
(listed in Section 5.0, References) for guidance in establishing Data Quality Objectives,
statistical sampling methodologies and protocols for each of the sampling approaches.
Each approach is defined below.

4.5.1 Judgmental or Biased Sampling

Judgmental or Biased sampling is used primarily for documenting an observed
release to either the groundwater, surface water, air or soil exposure pathways.
This form of sampling is based on the subjective selection of sampling locations
where contamination is most likely to occur. Locations are based on relative
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historical site information and on-site investigation (site walk-over) where
contamination is most likely to occur.

There is no randomization associated with this sampling approach because samples
are primarily collected at areas of suspected highest contaminant concentrations.
Any statistical calculations based on the results of this sampling technique will be
biased.

4.5.2 Random Sampling

Random sampling, used for the characterization of a heterogeneous non-stratified
waste, involves arbitrary collection of samples within a defined area. This method is
most effective and accurate if the chemical heterogeneity of the waste remains
constant from batch to batch. The easiest method for Random Sampling is to divide
the area for sampling into an imaginary grid, assign a series of numbers to the units
of the grid, and select the numbers or units to be sampled through the use of a
random-numbers table which can be found in the text of any basic statistics book.
Note that haphazardly selecting sample numbers or units is not a suitable substitute
for a randomly selected sample.

4.5.3 Stratified Random Sampling

Stratified random sampling, used for the characterization of a heterogeneous
stratified waste, involves arbitrary collection of samples within a defined area and
strata. This method is most effective and accurate if the chemical heterogeneity of
the waste remains constant from batch to batch. The easiest method for stratified
random sampling is to divide the area for sampling into an imaginary grid, assign a
series of numbers to the units of the grid, and select the numbers or units to be
sampled through the use of a random-numbers table which can be found in the text
of any basic statistics book. A random sample is then collected from each strata at
the selected numbers or units on the grid. Note that haphazardly selecting sample
numbers or units is not a suitable substitute for a randomly selected sample.

4.5.4 Systematic Grid Sampling

Systematic grid sampling involves dividing the area of concern into smaller sampling
areas using a square or triangular grid. Samples are then collected from the
intersection of the grid lines or “Nodes.” The origin and direction for placement of
the grid should be selected by using an initial random point. The distance between
nodes is dependent upon the size of the site or area of concern and the number of
samples to be collected. Generally, a larger distance is used for a large area of
concern.

455 Systematic Random Sampling
Systematic random sampling involves dividing the area of concern into smaller
sampling areas. Samples are collected within each individual grid cell using random

selection procedures.

45.6 Search Sampling
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Search sampling utilizes a systematic grid or systematic random sampling approach
to define areas where contaminants exceed clean-up criteria. The distance between
the grid lines and number of samples to be collected are dependent upon the
acceptable level of error (i.e., the chance of missing a hot spot). This sampling
approach requires that assumptions be made regarding the size, shape, and depth
of hot spots.

4.5.7 Transect Sampling

Transect sampling involves establishing one or more transect lines, parallel or non-
parallel, across the area of concern. If the lines are parallel, this sampling approach
is similar to systematic grid sampling. The advantage of transect sampling over
systematic grid sampling is the relative ease of establishing and relocation transect
lines versus an entire grid. Samples are collected at regular intervals along the
transect line at the surface and/or at a specified depth(s). The distance between the
sample locations is determined by the length of the line and the number of samples
to be collected.

General

All boreholes and pits will be filled in with the material removed during sampling unless
otherwise specified in the Work Plan. Where a vegetative turf has been established, fill in
with native soil or potting soil and replace the turf if practical in all holes or trenches when
sampling is completed.

4.7

4.6.1 Homogenizing Samples

Homogenizing is the mixing of a sample to provide a uniform distribution of the
contaminants. Proper homogenization ensures that the containerized samples are
representative of the total soil sample collected. All samples to be composited or
split should be homogenized after all aliquots have been combined. DO NOT
HOMOGENIZE (MIX OR STIR) SAMPLES FOR VOLATILE COMPOUND
ANALYSIS.

4.6.2 Compositing Samples

Compositing is the process of physically combining and homogenizing several
individual soil aliquot of the same volume or weight. Compositing samples provides
an average concentration of contaminants over a certain number of sampling points.
4.6.3 Splitting Samples

Splitting samples (after preparation) is performed when multiple portions of the
same samples are required to be analyzed separately. Fill the sample containers
for the same analyses one after another in a consistent manner (i.e., fill USACE
volatile organic compound (VOC) container, fill Potentially Responsible Party's
(PRP) VOC container, fill USACE semivolatile organic compounds (SVOC)
container, fill PRP SVOC container).

Surface Soil Sampling



Perform the following steps for surface soil sampling:

Prior to sampling, remove leaves, grass, and surface debris using decontaminated
stainless steel trowel,

Label the lid of the sample container with an indelible pen or affix the sample label to
the side of the jar and tape as to make it impervious to water prior to filling the
container with soil.

Collect surface soil samples with a decontaminated stainless steel trowel, spoon or
hand auger and transfer to a decontaminated stainless steel bowl! for homogenizing.
If VOC analyses are to be conducted, fill the appropriate VOC sample containers
first before homogenizing, then proceed to transfer the appropriate aliquot of soil to
the decontaminated stainless steel bowl for homogenizing;

Collect samples in the order of volatilization sensitivity. The most common
collection order is as follows:

Volatile organic compounds (VOC);
Purgeable organic carbon (POC);
Purgeable organic halogens (POX);
Total organic halogens (TOX);
Total organic carbon (TOC);
Extractable organics;

Total metals;

Dissolved metals;

Phenols;

Cyanide;

Sulfate and chloride;

Turbidity;

Nitrate and ammonia; and
Radionuclides.

Immediately transfer the sample into a container appropriate to the analysis being
performed (e2M Guidance “Sample Preservation, Containers and Maximum Holding
Times”;

Place the samples in a cooler with ice which must be maintained at approximately
4°C (if appropriate for analyses) for transport to an analytical laboratory;

Immediately after the sample is collected, record applicable information in the field
log book.

Excess soil sample media shall be placed back in the soil boring or pit and filled to
grade with native soil.

Decontaminate all sampling equipment

Complete the Chain-of-Custody and associated documentation
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Surface Soil Sampling (Composite Samples Only)
Perform the following steps for surface soil (composite) sampling:

Prior to sampling, remove leaves, grass, and surface debris using decontaminated
stainless steel trowel;

Collect surface soil aliquots with a decontaminated stainless steel spoon, trowel or
hand auger and add to a stainless steel bowl and homogenize. Prior to
homogenizing, remove an aliquot for VOC analysis (if appropriate) and then
homogenize;

Samples will be identified and label as per e2M Guidance “Sample Identification,
Labeling, and Packaging”;

Samples will be preserved and held as per e2M Guidance “Sample Containers,
Preservation and Maximum Holding Times”;

Complete the Chain-of-Custody Record and associated documentation;
Record applicable information in the field log book;
Decontaminate all sampling equipment

Shallow Depth Soil Sampling

Perform the following steps to collect shallow depth soil samples:

Use a decontaminated stainless steel shovel to remove the top layer of soil;

Remove leaves, grass, and surface debris that may have contacted the shovel using
a decontaminated stainless steel trowel;

Excavate soil to the pre-determined sampling depth by using a decontaminated
hand auger. Periodically, remove the cuttings from the auger;

When the proper sample depth is reached, remove the hand auger and all cuttings
from the hole;

Lower the decontaminated core sampler or hand auger to the bottom of the hole.
When using a core sampler, it must contain a decontaminated liner appropriate for
the constituents to be analyzed;

Mark the sample interval (i.e., one foot above ground level) on the hammer stem or
auger;

Operate the slide hammer on the core sampler to drive the sampler head into the
soil, or advance the auger until it is flush with the interval mark at ground level,
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. Record weight of hammer, length of slide, blow counts and geologic soil data for all
samples collected with a core sampler in the field log book;

. When the core sampler liner or auger has been advanced the total depth of the
required sample, remove it from the bottom of the hole;

. Immediately remove the liner from the core sampler and transfer the sample into a
container or stainless steel bowl for compositing and homogenizing as specified in
the project-specific Field Sampling Plan appropriate to the analysis being performed
using a stainless steel spoon or trowel. Prior to compositing and homogenizing, fill
the appropriate aliquot for VOC analysis (if conducted) and then composite and
homogenize;

. Samples will be identified and label as per e2M Guidance “Sample Identification,
Labeling, and Packaging”;

. Samples will be preserved and held as per e2M Guidance document “Sample
Containers, Preservation and Maximum Holding Times”;

. Complete the Chain-of-Custody Record and associated:;

. Record applicable information in the field log book. This information can also be
entered on the Surface/Shallow Soil Sampling Log sheet;

. Decontaminate all sampling equipment per e2M guidance “Equipment
Decontamination”.

410 Abandonment Procedures

Abandon boreholes and fill to grade by filling in with the material removed for sampling or
clean fill (i.e., potting soil or sand).

411 Review

The e2M Field Project Manager or an approved designee shall check all figures and field
log books used to record information during sampling for completeness and accuracy. Any
discrepancies will be noted and the documents will be returned to the originator for
correction. The reviewer will acknowledge that these review comments have been
incorporated by signing and dating the “checked by” and “date” blanks on the figures and
at the applicable places in the log book.

REFERENCES

U.S. Environmental Protection Agency (EPA). 1989. “Soil Sampling Quality Assurance User's
Guide.” EPA/600/8-89/046, U.S. Environmental Protection Agency, Washington, DC.

e2M 2004, Guidance document “Technical Standard Operating Procedure 4.2, Sample
Preservation, Containers, and Maximum Holding Times.”



e2M 2004. Guidance document “Operating Procedure for Chain of Custody.”
e2M 2005. Guidance document “Sample ldentification, Labeling, and Packaging.”

e2M 2005. Guidance document “Equipment Decontamination.”
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TECHNICAL STANDARD OPERATING PROCEDURE

SURFACE WATER SAMPLING

PURPOSE

The purpose of this procedure is to describe the methods for surface water sampling. It describes
the procedures and equipment to be used to obtain representative surface water samples that are
capable of producing accurate quantification of water quality.

This procedure provides guidance for routine field operations on environmental projects. Site-
specific deviations from the methods presented herein must be approved by the e2M Field Project
Manager.

2.0

DEFINITIONS AND ABBREVIATIONS
2.1 Definitions
Aliquot: Fractional amount.

Composite Samples: Samples composed of more than one aliquot collected at various
sampling sites and/or at different times.

Epilimnetic zone: The uppermost layer of water in a lake, characterized by an essentially
uniform temperature that is generally warmer than elsewhere in the lake and by a relatively
uniform mixing caused by wind and wave action. Specifically, the light (less dense), oxygen-
rich layer of water in a thermally stratified lake.

Grab Samples: Samples that are collected at one particular point and time.
Hypolimnetic zone: The lowermost layer of water in a lake, characterized by an essentially
uniform temperature (except during turnover) that is generally colder than elsewhere in the

lake and often characterized by relatively stagnant or oxygen-deficient water.

Rinsate: Waste-water generated as a result of rinsing sampling equipment during
decontamination procedures.

Surface water samples: Samples of water collected from streams, ponds, rivers, lakes, or
other impoundments open to the atmosphere.

2.2 Abbreviations

ERB Emergency Response Branch
PA Preliminary Assessment
Sl Site Inspection

TSOPTechnical Standard Operating Procedures
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RESPONSIBILITIES

Field personnel are responsible for performing the applicable tasks in accordance with this
procedure when conducting work related to environmental projects.

The e2M Field Project Manager or an approved designee is responsible for checking all work
performance and verifying that the work satisfies the applicable tasks required by this procedure.
This will be accomplished by reviewing all documents and data produced during work performance.

4.0

PROCEDURE

4.1 Introduction

The objective of surface water sampling is to evaluate the surface water quality entering
and/or leaving a site. It is also used to obtain data on waste loads, water quality and
characteristics that will permit prediction or modeling of the water system (to describe
probable water quality), and effects on uses under a variety of conditions.

4.2 Sampling Equipment

There is a variety of equipment available for surface water sampling. Because each site may
contain varied surface water conditions, collection of a representative sample may be difficult.
In general, a sampling device will include the following characteristics:

. Be constructed of disposable or non-reactive material (Teflon® or stainless steel); and

. Have a minimum capacity of 500 ml to minimize sample disturbance.

All surface water sampling equipment will be designed to maintain sample integrity and to
provide the desired level of quality in achieving desired analytical results.

Sampling equipment includes all sampling devices and containers that are used to collect or
contain a sample prior to final sample analysis.

4.3 Decontamination

Prior to and after each sampling event, all sampling equipment must be thoroughly
decontaminated following the methods outlined in e2M Guidance document "Equipment
Decontamination”. The primary purpose of equipment decontamination is to prevent the
potential of cross-contamination within the samples collected.

4.4 Sampling Location/Site Selection
Prior to sampling, consideration must be given to the specific sampling locations in order to
provide a representative sample. This and other considerations are detailed in the Work

Plan.

The general determining factors in the selection of a sampling device for sampling liquids in
lakes, ponds, lagoons, and surface impoundments are listed below:
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Accessibility:

Boat: If the water is navigable, any sampling location is accessible by boat.

Bridges: Provide ready access, are readily identifiable, and permit water sampling
at any point across the width of the water body.

Wading: Personnel safety must be paramount. Wading is not recommended in
areas where bottom deposits are easily disturbed, thereby increasing the
possibility of increased sediment in the samples.

Rivers, streams, and creeks:

Sampling stations will be located wherever a marked physical change occurs in
the stream channel. For example, between a rapids/deep water transition, as well
as at both ends of the reach (only applicable for PA/SI, not ERB).

Sampling stations will be located short distances above and below dams and
weirs, to determine the artificial increase in dissolved oxygen (only applicable for
PA/SI, not ERB).

A minimum of three sampling locations will be established between any two points
of major change in a stream (only applicable for PA/SI, not ERB).

Sampling stations will be located upstream and downstream of any waste
discharge site. Since the inflow frequently hugs the stream bank with very little
lateral mixing, care must be taken to establish the sampling station after complete
mixing with the main stream.

A tributary sampling station will be established near the mouth and upstream of
any effects from the main stream. The station on the main stream will be just
upstream from the confluence.

Sample as close as is practical to areas or points of important water uses.
At stations where wastes and tributary waters are well-mixed, one sampling point

near mid-channel is usually adequate. At stations where mixing is inadequate, the
station will be sampled at quarter points across the width of the station.

Lakes, ponds, and impoundments:

A single station at the deepest point may be sufficient for naturally-formed ponds
(near the center) and for impoundments (near the dam or spillway).

A sampling grid is the most representative for lakes and large impoundments.

In lakes with irregular shapes and with several bays and coves that are protected
from the wind, sampling stations should be established in these areas.



A control station above a waste source is usually necessary to compare
background water quality. It should be carefully selected and it may be necessary
to have two or three control stations to establish the rate at which unstable
material is changing. The time of travel between stations should be sufficient to
permit accurate measurement of the change in the constituents under
consideration.

4,5 Sampling Methods

45.1

General

The specific sampling method utilized will depend on the accessibility to, the size, and
the depth of the water body, as well as the type of samples being collected.

In most ambient water quality studies, grab samples will be collected. However, the
objectives of the study will dictate the sampling method.

For rivers, streams and creeks, the type of samples collected will be dependent upon
the size and the amount of turbulence in the water body. Approximate the depth and
location of samples in order to assure consistency. Flow rates will be measured using
an appropriate method.

With small streams less than 20 feet wide, a single grab sample collected at
mid-depth in the center of the channel is usually adequate to represent the
entire cross-section. In small streams and creeks less than 10 feet wide, a
single grab sample can be collected by immersing the bottle directly under
the surface of the water as close to the center of the channel as possible.
This method reduces the potential for cross contamination as it does not
require the decontamination of equipment. Clean non-reactive surgical or
nitrile gloves are worn while the sample jar is immersed and filled in the
sample media.

or slightly larger streams, a vertical composite sample in the center of the
channel may be required. The composite sample consists of samples taken
just below the surface, at mid-depth and just above the bottom.

For rivers, several vertical composite samples are collected across the water
body. The vertical composite samples will be collected at points in the cross-
section approximately proportional to flow. The number of vertical
composites required and the number of depths sampled for each are usually
determined in the field. This determination is based on a reasonable balance
between two considerations:

. The larger the number of sub-samples, the more nearly the composite
sample will represent the water body; but

. Taking many sub-samples is time-consuming and increases the
chance of cross-contamination.



. For lakes, ponds and impoundments, the greater tendency to stratify and the
relative lack of adequate mixing usually requires that more sub-samples be
collected. The flow rate of impoundments will be measured.

. In ponds and small impoundments, a single vertical composite sample
at the deepest point is usually adequate.

. In lakes and larger impoundments, several vertical composites should
be combined into a single sample. In some cases, it may be useful to
form several composites of the epilimnetic and hypolimnetic zones.
Normally, however, a composite consists of several verticals with
subsamples collected at various depths.

45.2 Weighted Bottle Sampler

Collecting a representative sample from a larger body of water requires the gathering
of samples from various depths and locations. For this type of sampling a weighted
bottle sampler is used. The sampler consists of a Teflon® bottle, a weighted sinker, a
bottle stopper and a wire cord used to raise, lower and open the samples. This type of
sampler can be fabricated or purchased. The following procedures will be followed
when sampling with a weighted bottle sampler.

o Decontaminate all equipment in accordance with the procedures described
e2M Guidance document “Equipment Decontamination”;

o Assemble the weighted bottle sampler in accordance with the sampler
instruction manual;

o Gently lower the sampler to the desired depth so as not to remove the
stopper prematurely. Do not let sampler disturb bottom sediments;

o Pull out the stopper with a sharp jerk of the sampler line;

o Allow the bottle to fill completely, as evidenced by the cessation of air
bubbles;

o Raise the sampler, seal, wipe clean, label or identify and prepare the bottle

for transport in accordance with project guidelines;
. Record the applicable information in the field log book; and

. Mark sample location and approximate depth, if possible, and note on maps
and in field log book.

One additional grab sample from each location may be collected if required in the Work
Plan for pH, conductivity, temperature, turbidity, odors and other significant
characteristics. This sample will not be used for laboratory analysis.
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Pond Sampler

The pond or dip sampler consists of a scoop or container attached to the end of a
telescoping or solid pole. The sampler will be of non-reactive material such as wood,
plastic, or metal. The sample will be collected in a jar or beaker made of stainless steel
or Teflon®. Preferably, a disposable beaker that can be replaced prior to each
sampling will be used at each station. Liquid wastes from water courses, ponds, pits,
lagoons or open vessels will be “ladled” into a sample container.

Perform the following procedures when sampling with a pond sampler:

45.4

Decontaminate all sampling equipment in accordance with the procedures
described in e2M Guidance document “Equipment Decontamination”;

Assemble pond sampler in accordance with manufacturer's instructions;
Extend pole to length that will allow safe access to desired sample location;

Submerge pond sampler to desired sample depth. Submerge the sampler
very slowly to minimize surface disturbance;

Allow the sampler to fill very slowly;
Retrieve the sampling device with minimal surface water disturbance;

Remove the cap from the sample bottle and slightly tilt the mouth of the bottle
below the sampler edge;

Empty the sampler slowly, allowing the sample stream to flow gently down
the side of the bottle with minimal entry turbulence. Fill sample bottle to
appropriate head space, if any;

Seal sample bottle, wipe clean, label or identify and prepare for transport in
accordance with project guidelines;

Collect additional grab samples to acquire field measurements such as
temperature, pH, conductivity, turbidity and other significant characteristics;

Record applicable data in the field log book.

Mark sample location and approximate depth, if possible, and note location
on maps and in field log book.

Decontaminate equipment in accordance with procedures described in e2M
Guidance document “Equipment Decontamination”.

Manual Hand Pumps



Manual pumps are available in various sizes and configurations. Manual hand pumps
are commonly operated by peristaltic, bellows or diaphragm, and siphon action.
Manual hand pumps that operate by a bellows or diaphragm, and siphon action should
not be used to collect samples that will be analyzed for volatile organics. These types
of pumps should be constructed out of inert materials; i.e., Teflon® or stainless steel.

Perform the following procedures when collecting surface water samples with a manual
hand pump:

o Assemble and operate the pump in accordance with the manufacturer's
instructions;
o The inlet hose and any surface of the pump used for sampling will be

constructed of materials that are operable and non-reactive;

o To avoid agitation, insert the sampling tube into the liquid sample prior to
pump activation;

o Insert a liquid trap (preferably the sample container) into the sample inlet
hose to collect the sample and to prevent pump contamination;

o Sample bottles will be sealed, wiped clean, labeled or identified and prepared
for transport in accordance with appropriate TSOPs;

o Record applicable data in the field log book.

o Decontaminate equipment in accordance with procedures described in e2M
Guidance document “Equipment Decontamination”; and

o Mark sample locations and approximate depth, where possible, and note
location on map and in field log book.

455 Peristaltic Pump

Gathering surface water samples with the assistance of a peristaltic pump is another
commonly used sampling technique. In this method the sample is drawn through
heavy-walled tubing and pumped directly into the sample container. This system
allows the operator to extend into the liquid body to sample from depth, or sweep the
width of narrow streams. Medical-grade silicon tubing is often used in the peristaltic
pump and the system is suitable for sampling almost any parameter, including most
organics.

Peristaltic pumps are available with a range of power sources. For field use the
battery-operated units have proven most convenient and very reliable.

Perform the following procedures when sampling with a peristaltic pump:



Prepare the peristaltic pump in accordance with manufacturer's instructions.
When using a battery-operated pump, be sure battery is fully charged prior to
entering the field.

In most situations, it is necessary to change the Teflon® suction line and the
silicon pump tubing between sample locations to avoid cross-contamination.
This action requires maintaining a sufficiently large stock of tubing material to
avoid having to decontaminate the tubing in the field.

Gently lower the pump intake tube to the desired sample depth. Avoid
unnecessary agitation (aeration) of the liquid to be sampled and bottom
sediments.

Prior to activating the pump, note in which direction the pump will be rotating.
(Most peristaltic pumps are capable of rotating in two directions.) Accidental
reverse rotation of the pump will cause aeration of the liquid to be sampled.

Run the pump until no air bubbles are noted in the discharge.

Discharge water shall be released down stream from sampling area during
sampling event.

To prevent excess agitation and/or aeration of the sampler, fill the sample
containers by tilting the container and flow the sample water down the side of
sampling container.

Record applicable data in the field log book (i.e. color, turbidity, pH, degree of
turbulence, and weather conditions).

In most cases, no specific decontamination procedures are required due to
the use of disposable tubing. However, site-specific sample procedures may
require additional decontamination. Check with the e2M Field Project
Manager prior to commencing field operations.

Mark sample location and approximate depth, if possible, and note location
on map and in field log book.

It may sometimes be necessary to sample large bodies of water where a near-surface
sample will not sufficiently characterize the body as a whole. In this instance, the
above-mentioned pump is appropriate. Itis capable of lifting water from slightly deeper
than six meters. It should be noted that this lift ability decreases somewhat with higher
density fluids and with increased wear on the silicone pump tubing. Similarly,
increases in altitude will decrease the pump's ability to lift from depth. When sampling
a liquid stream that exhibits a considerable flow rate, it may be necessary to weight the
bottom of the suction line.

Optional Sampling Methods
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4.6

The above-mentioned methods of surface water sampling will be used most often on
e2M environmental projects; however, choice of sampling equipment depends on site
specific conditions. Additional types of samplers available are:

Kemmerer sampler;
Wheaton sampler;

Bacon Bomb sampler;
Open tube sampler;

D.O. Punker sampler; and
Bailer.

Prior to any field work, the e2M Field Project Manager will review the available sampling
equipment and choose the sampler that will best suit the project requirements.

Sample Collection Records

All surface water samples gathered in the field will be labeled, shipped and documented in
accordance with the site-specific requirements set forth in the Work Plan and in the following:

4.7

Samples will be transported in accordance with the procedures outlined in the e2M
Guidance document “Procedures for Chain-of-Custody”;

All samples will be labeled or identified in accordance with procedures outlined in the
e2M Guidance document “Sample Identification, Labeling, and Packaging”;

Quality assurance and quality control procedures outlined in the site-specific Work
Plan; and

Detailed Field Log Books documenting the sampling event must be kept.

Review

The e2M Field Project Manager and an approved designee shall check all documents and
field log books used to record information during sampling for completeness and accuracy.
Any discrepancies will be noted and the documents will be returned to the originator for
correction.

The reviewer will acknowledge that these review comments have been incorporated by
signing and dating the “checked by” and “date” blanks on the documents and at the
applicable places in the log books.

REFERENCES

e2M, 2004. Guidance document “Technical Standard Operating Procedure 4.3, Chain-of-Custody.”

e2M, 2004. Guidance document “Sample Identification, Labeling, and Packaging.”



e2M, 2004. Guidance document “Equipment Decontamination.”
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TECHNICAL STANDARD OPERATING PROCEDURE

WATER SAMPLE FIELD MEASUREMENTS

1.0 PURPOSE

This procedure outlines the types of measurements and data requirements associated with the
collection of either groundwater or surface water samples. Accurate measurement of water
parameters is required when collecting water samples so that baseline conditions can be
established, thus allowing later evaluations of how these parameters may have affected the sample
results.

Site-specific deviations from the methods presented in this procedure must be approved by the e2M
Field Project Manager.

2.0 DEFINITIONS AND ABBREVIATIONS
2.1 Definitions
Not applicable.
2.2 Abbreviations
Not applicable.
3.0 RESPONSIBILITIES

Sampling personnel are responsible for performing the applicable tasks and procedures outlined
herein when conducting work related to environmental projects.

The e2M Field Project Manager or an approved designee is responsible for checking all work
performance and verifying that the work satisfies the applicable tasks required by this procedure.
This will be accomplished by reviewing all documents and data produced during work performance.

4.0 PROCEDURE

. Read and follow the specific Manufacturer's Operating Instructions before using any
equipment.
. Calibrate all equipment as specified below. Additionally, calibrate all equipment prior to and

at the commencement of sampling activities to ensure proper equipment operation. Record
these measurements in the field log book or in an instrument log book.

4.1 Temperature
o Decontaminate the thermometer according to manufacturers instructions. Calibrate

electronic thermometers (if applicable) according to their manufacturer's
specifications.



4.3

4.4
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Collect the sample in a clean flask or beaker and insert the temperature probe into
the water as per the manufacturer's specifications.

Read the temperature from the meter and record it in the field log book and on either
Monitoring Well Sampling Data sheets or Surface Water Sampling Data sheets.

Discard the sample and rinse the probe with distilled water.
pH

The pH probe must be thoroughly decontaminated prior to use. Calibrate the pH
meter according to the manufacturer's specifications.

Collect the sample in a clean flask or beaker and insert the pH probe into the water
according to the manufacturer's specifications.

Read the pH measurement from the meter approximately one minute from the time
the sample was collected and record it in the field log book and on either the
Monitoring Well Sampling Data sheets, or the Surface Water Sampling Data sheet.
Discard the sample and decontaminate the probe.

Conductivity

The conductivity probe must be thoroughly decontaminated prior to use. Calibrate
the conductivity meter according to the manufacturer's specifications.

Collect the water sample in a clean flask or beaker and insert the conductivity probe
into the water according to the manufacturer's specifications.

Wait for the reading to stabilize and record the conductivity reading from the meter
in the field log book and on either Monitoring Well Sampling Data sheets or Surface
Water Sampling Data sheets. Check the conductivity meter settings to be sure the
desired scale is being used.

Discard the sample and decontaminate the electrode.

Dissolved Oxygen Measurement

Decontaminate the dissolved oxygen meter according to the manufacturer's
specifications. Because the probe membrane is very fragile and susceptible to

dryness, keep it moist at all times.

Calibrate the dissolved oxygen meter according to the manufacturer's specifications.
At a minimum, calibrate twice daily to correct for instrument drift.

Collect the water sample as close to the source as possible and place it in a clean
flask or beaker.
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. Insert the dissolved oxygen probe into the sample so that the membrane is fully
submerged. Very gently stir the probe through the sample. Do not agitate the probe

as air bubbles cause erroneous measurements.

. When the reading stabilizes, record it in the field log book and on either a Monitoring
Well Sampling Data sheet or a Surface Water Sampling Data sheet.

. Discard sample and decontaminate the probe.
4.5 Review

The e2M Field Project Manager or an approved designee shall check the field log book as
well as Monitoring Well Sampling Data sheets or Surface Water Sampling Data sheets, for
completeness and accuracy. Any discrepancies will be noted and the data will be returned
to the originator for correction. The reviewer will acknowledge that review comments have
been incorporated by signing and dating the “checked by” and “date” blanks on the
Monitoring Well Sampling Data sheet or Surface Water Sampling Data sheet.

5.0 REFERENCES

U.S. Geological Survey (USGS). 1984. National Handbook of Recommended Methods for Water-
Data Acquisition.
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1,1,2-Trichloroethane ) EPA 8260 Volatile Organics ‘ NE]:AP 3/18/2004
1,1-Dichloroethane EPA 601 R Volatile O;gaxlics ) NELAP 3/18/2004
1,1-Dichloroethane EPA 624 Volatile Organics NELAP 3/18/2004
1,1-Dichloroethane . EPA 8021 Volatile Organics . NELAP '3/18/2004
1,1-Dichloroethane EPA 8260 - Volatile Organics NELAP. 3/18/2004
1,1-Dichloroethylene EPAGOl. Volatile Organics  NELAP 9/1/2004
1,1-Dichloroethylene ' EPA 624 _ Volatile Organics NELAP 3/18/2004
1,1-Dichloroethylene EPA 8021 Volatile Organics NELAP 9/1/2004
1,1-Dichloroethylene . EPA 8260 Volatile Organics NELAP 3/18/2004
1,1-Dichloropropene EPA 8021 ' Volatile Organics NELAP 7/1/2003
1,1-Dichloropropene - EPA 8260 Volatile Organics . NELAP 7/1/2003 -
1,2,3-Trichlorobenzene EPA 8021 . Volatile Organics NELAP 7/1/2003
1,2,3-Trichloropropane EPA 8021 Volatile Organics NELAP . 7/1/2003
1,2,3-Trichloropropane EPA 8260 Volatile Organics NELAP 7/1/2003
1,2,4,5-Tetrachlorobenzene EPA 8270 Extractable Organics ] NELAP 7/1/2003
1,2,4-Trichlorobenzene EPA 625 Extractable Organics NELAP 3/18/2004
1,2,4-Trichlorobenzene EPA 8021 Volatile Organics ) ‘ NELAP 7/1/2003
1,2,4-Trichlorobenzene : . EPA 8260 ) Volatile Organics NELAP = 7/172003
1,2,4-Trichlorobenzene EPA 8270 Extractable Organics NELAP 3/18/2004
1,2,4-Trimethylbenzene EPA 8021 Volatile Orgz.mics NELAP 7/1/2003
1,2,4-Trimethylbenzene . EPA 8260 Volatile Organics ‘ NELAP 7/1/2003
1,2-Dibromo-3-chloropropane (DBCP) EPA 8021 Volatile Organics NELAP 7/1/2003
1,2-Dibromo-3-chloropropane (DBCP) EPA 8260 Volatile Organics NELAP 7/1/2003

Clients and Customers are urged to verify the laboratory's current certification status with
the Environmental Laboratory Certification Program. Issue Date: 7/2/2007 Expiration Date: 6/30/2008
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Attachment to Certificate #: E87225-12, expiration date June 30, 2008. This listing of accredited
analytes should be used only when associated with a valid certificate.

State Laboratory ID: E87225 EPA Lab Code: OH00048 (330) 497-93%6
E87225
TestAmerica - North Canton
4101 Shuffel Drive NW
North Canton, OH 44720-6961

" Matrix:  Non-Potable Water

Certification

Analyte Method/Tech Category Type Effective Date
1,2-Dibromoethane (EDB, Ethylene dibromide)  EPA 8021 Volatile Organics NELAP 7/1/2003
1,2-Dibromoethane (EDB, Ethylene dibromide)  EPA 8260 Volatile Organics NELAP 7/1/2003
1,2-Dichlorobenzene EPA 601 Volatile Organics NELAP : 3/18/2004
1,2-Dichlorobenzene EPA 602 A Volatile Organics NELAP 4/29/2004
1,2-Dichlorobenzene EPA 624 Volatile Organics NELAP 3/18/2004

- 1,2-Dichlorobenzene EPA 625 Extractable Organics NELAP 3/18/2004
1,2-Dichlorobenzene EPA 8021 Volatile Organics . NELAP 3/18/2004
1,2-Dichlorobenzene EPA 8260 ' Volatile Organics NELAP 3/18/2004
1,2-Dichlorobenzene ~ EPA 8270 Extractable Organics NELAP 7/1/2003
1,2-Dichloroethane i EPA 601 Volatile Organics NELAP 3/ 18/200;1
1,2-Dichloroethane EPA 624 Volatile Organics NELAP 3/18/2004
1,2-Dichloroethane EPA 8021 Volatile Organics " NELAP 3/18/2004
1,2-Dichloroethane EPA 8260 Volatile Organics NELAP 3/18/2004

- 1,2-Dichloropropane EPA 601 Volatile Organics ' NELAP 3/18/2004
1,2-Dichloropropane EPA 624 Volatile Organics NELAP 3/18/2004
1,2-Dichloropropane EPA 8021 Volatile Organics NELAP ‘ 3/18/2004
1,2-Dichloropropane EPA 8260 Volatile Organics NELAP 3/18/2004
1,2-Dinitrobenzene ) _EPA 8270 Extractable Organics NELAP 7/1/2003
1,2-Diphenylhydrazine EPA 8270 ' Extractable Organics NELAP 7/1/2003
1,3,5-Trimethylbenzene EPA 8021 Volatile Organics * NELAP © 7/1/2003
1,3,5-Trimethylbenzene EPA 8260 Volatile Organics NELAP 7/ 1/2003
1,3,5-Trinitrobenzene (1,3,5-TNB) EPA 8270 Extractable Organics : NELAP 7/1/2003
1,3-Dichlorobenzene EPA 601 Volatile Organics " NELAP 3/18/2004
1,3-Dichlorobenzene EPA 602 Volatile Organics NELAP 4/29/2004
1,3-Dichlorobenzene EPA 624 Volatile Organics . NELAP 3/18/2004
1,3-Dichlorobenzene EPA 625 - Extractable Organics NELAP 3/18/2004
1,3-Dichlorobenzene EPA 8021 Volatile Organics NELAP 3/18/2004
1,3-Dichlorobenzene EPA 8260 Volatile Organics NELAP 3/18/2004
1,3-Dichlorobenzene EPA 8270 Extractable Organics NELAP : 7/1/2003
1,3-Dichloropropane EPA 8021 Volatile Organics NELAP ~7/1/2003
1,3-Dichloropropane EPA 8260 Volatile Organics NELAP 7/1/2003
1,3-Dinitrobenzene (1,3-DNB) EPA 8270 Extractable Organics NELAP 7/1/2003
1,4-Dichlorobenzene EPA 601 Volatile Organics NELAP 3/18/2004
1,4-Dichlorobenzene EPA 602 - Volatile Organics NELAP 4/29/2004
1,4-Dichlo_robenzene . EPA 624 Volatile Organics NELAP 3/18/2004
1,4-Dichlorobenzené EPA 625 Extractable Organics NELAP 3/18/2004

Clients and Customers are urged to verify the laboratory's current certification status with
the Environmental Laboratory Certification Program. Issue Date: 7/2/2007 Expiration Date: 6/30/2008
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Attachment to Certificate #: E87225-12, expiration date June 30, 2008. This listing of accredited

analytes should be used only when associated with a valid certificate.

State Laboratory ID: E87225 EPA Lab Code: OH00048 (330) 497-9396

E87225

TestAmerica - North Canton
4101 Shuffel Drive NW

North Canton, OH 44720-6961

Matrix:  Non-Potable Water

- . : Certification '

Analyte Method/Tech Category Type Effective Date
1,4-Dichlorbbenzene : EPA 8021 Volatile Organics NELAP 3/18/2004
1,4-Dichlorobenzene EPA 8260 Volatile Organics ’ NELAP 3/18/2004
1,4-Dichlorobenzene EPA 8270 Extractable Organics NELAP 7/1/2003

" 1,4-Dinitrobenzene EPA 8270 Extractable Organics NELAP 7/1/2003
1,4-Dioxane (1,4-Diethyleneoxide) . EPA 8015 Volatile Organics NELAP 7/1/2003
1,4-Dioxane (1,4-Diethyleneoxide) EPA 8260 ‘ Volatile Organics NELAP 7/1/2003
1,4-Naphthoquinone EPA 8270 Extractable Organics o - NELAP 7/1/2003
1,4-Phenylenediamine EPA 8270 Extractable Organics NELAP 7/1/2003
1-Naphthylamine EPA 8270 Extractable Organics NELAP 7/1/2003
2,2-Dichloropropane EPA 8021 Volatile Organics NELAP 7/1/2003
2,2-Dichloropropane ) EPA 8260 Volatile Organics NELAP 7/1/2003
2,3,4,6-Tetrachlorophenol EPA 8270 Extractable Organics NELAP 7/1/2003
2,4,5-T : EPA 8151 ] Pesticides-Herbicides-PCB's NELAP 3/18/2004
2,4,5-Trichlorophenol EPA 8270 Extractable Organics NELAP . 7/1/2003
2,4,6-Trichlorophenol ) EPA 625 Extractable Organics NELAP 3/18/2004
2,4,6-Trichlorophenol : ’ EPA 8270 Extractable Organics . NELAP 3/18/2004
2,4-D ' EPA 8151 Pesticides-Herbicides-PCB's NELAP 3/18/2004
2,4-DB ) EPA 8151 Pesticides-Herbicides-PCB's NELAP i 7/1/2003
2,4-Dichlorophenol EPA 625 Extractable Organics NELAP 3/18/2004
24-Dichlorophenol ~ : EPA 8270 Extractable Organics NELAP 3/18/2004
2,4-Dimethylphenol EPA 625 Extractable Organics NELAP 3/18/2004
2,4-Dimethylphenol EPA 8270 Extractable Organics NELAP 3/18/2004
2,4-Dinitrophenol . EPA 625 Extractable Organics NELAP 3/18/2004
2,4-Dinitrophenol V EPA 8270 Extractable Organics ‘NELAP 3/18/2004
2,4-Dinitrotoluene (2,4-DNT) EPA 625 Extractable Organics NELAP 3/18/2004
2,4-Dinitrotoluene (2,4-DNT) EPA 8270 Extractable Organics NELAP 3/18/2004
2,6-Dichlorophenol EPA 8270 Extractable Organics NELAP 71112003
2,6-Dinitrotoluene (2,6-DNT) EPA 625 Extractable Organics NELAP 3/18/2004
2,6-Dinitrotoluene (2,6-DNT) - EPA 8270 Extractable Organics NELAP 3/18/2004
2-Acetylaminofluorene EPA 8270 Extractable Organics NELAP 7/1/2003
2-Butanone (Methyl ethyl ketone, MEK) EPA 8260 Volatile Organics NELAP 7/1/2003
2-Chloroethyl vinyl ether . EPA 601 Volatile Organiés NELAP 3/18/2004
2-Chloroethyl vinyl ether ) EPA 624 Volatile Organics NELAP 3_}/ 18/2004
2-Chloroethyl vinyl ether i EPA 8021 Volatile Organics NELAP 3/18/2004
2-Chloroethyl vinyl ether EPA 8260 : Volatile Organics ) NELAP 3/18/2004
2-Chloronaphthalene ‘ EPA 625 . Extractable Organics NELAP 3/18/2004 -

Clients and Customers are urged to verify the laboratory's current certification status with
the Environmental Laboratory Certification Program. Issue Date: 7/2/2007 Expiration Date: 6/30/2008
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Attachment to Certificate #: E87225-12, expiration date June 30, 2008. This listing of accredited
analytes should be used only when associated with a valid certificate.

State Laboratory ID: E87225 EPA Lab Code: OH00048 (330) 497-9396

E87225

TestAmerica - North Canton
4101 Shuffel Drive NW

North Canton, OH 44720-6961

Matrix:  Non-Potable Water

Certification

Analyte Method/Tech Category Type Effective Date
2-Chloronaphthalene EPA 8270 Extractable Organics NELAP 3/18/2004
2-Chlorophenol EPA 625 Extractable Organics NELAP 3/18/2004
2-Chlorophenol EPA 8270 Extractable Organics NELAP 3/18/2004
2-Chlorotoluene EPA 8021 Volatile Organics NELAP 7/1/2003
2-Chlorotoluene EPA 8260 Volatile Organics NELAP 7/1/2003
2-Hexanone EPA 8260 Volatile Organics NELAP 7/1/2003
2-Methyl-4,6-dinitrophenol EPA 625 Extractable Organics NELAP 3/18/2004
2-Methyl-4,6-dinitrophenol EPA 8270 Extractable Organics NELAP 3/18/2004
2-Methylnaphthalene EPA 8270 Extractable Organics NELAP 7/1/2003
2-Methylphenol (o-Cresol) EPA 8270 Extractable Organics NELAP 7/1/2003
2-Nitroaniline EPA 8270 . Extractable Organics NELAP 7/1/2003
2-Nitrophenol EPA 625 Extractable Organics NELAP 3/18/2004
2-Nitrophenol EPA 8270 Extractable Organics NELAP 3/18/2004
2-Picoline (2-Methylpyridine) EPA 8270 Extractable Organics NELAP 7/1/2003
3,3-Dichlorobenzidine EPA 625 Extractable Organics NELAP 3/18/2004
3,3"-Dichlorobenzidine EPA 8270 Extractable Organics NELAP 7/1/2003
3,3"-Dimethylbenzidine EPA 8270 Extractable Organics NELAP 7/1/2003
3-Methylcholanthrene EPA 8270 Extractable Organics NELAP 7/1/2003
3-Methylphenol (in-Cresol) EPA 8270 Extractable Organics NELAP 7/1/2003
3-Nitroaniline EPA 8270 Extractable Organics NELAP 7/1/2003
4,4-DDD EPA 608 Pesticides-Herbicides-PCB's NELAP 3/18/2004
4,4-DDD EPA 8081 Pesticides-Herbicides-PCB's NELAP 3/18/2004
4,4-DDE EPA 608 Pesticides-Herbicides-PCB's NELAP 3/18/2004
4,4-DDE EPA 8081 Pesticides-Herbicides-PCB's NELAP 3/18/2004
4,4-DDT EPA 608 Pesticides-Herbicides-PCB's NELAP 3/18/2004
4,4-DDT EPA 8081 Pesticides-Herbicides-PCB's NELAP 3/18/2004
4,4'-Methylenebis(n, n-dimethylaniline) EPA 8270 Extractable Organics NELAP 7/1/2003
4-Aminobiphenyl EPA 8270 Extractable Organics NELAP 7/1/2003
4-Bromophenyl phenyl ether EPA 625 Extractable Organics NELAP 3/18/2004
4-Bromophenyl phenyl ether EPA 8270 Extractable Organics NELAP 7/1/2003
4-Chloro-3-methylphenol EPA 625 Extractable Organics NELAP 3/18/2004
4-Chloro-3-methylphenol EPA 8270 Extractable Organics NELAP 3/18/2004
4-Chloroaniline EPA 8270 Extractable Organics NELAP 7/1/2003
4-Chlorophenyl phenylether EPA 625 Extractable Organics NELAP 3/18/2004
4-Chloropheny! phenylether EPA 8270 Extractable Organics NELAP 7/1/2003
4-Chlorotoluene EPA 8021 Volatile Organics NELAP 7/1/2003

Clients and Customers are urged to verify the laboratory's current certification status with
the Environmental Laboratory Certification Program. Issue Date: 7/2/2007 Expiration Date: 6/30/2008
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Attachment to Certificate #: E87225-12, expiration date June 30, 2008. This listing of accredited
analytes should be used only when associated with a valid certificate.

| State Laboratory ID: E87225 EPA Lab Code: OH00048 (330) 497-9396
| E87225
TestAmerica - North Canton
4101 Shuffel Drive NW
North Canton, OH 44720-6961
Matrix:  Non-Potable Water
Certification
‘[ Analyte Method/Tech Category Type Effective Date
, 4-Chlorotoluene EPA 8260 Volatile Organics NELAP 7/1/2003
4-Dimethyl aminoazobenzene EPA 8270 Extractable Organics NELAP 7/1/2003
4-Methyl-2-pentanone (MIBK) EPA 8260 Volatile Organics NELAP 7/1/2003
; 4-Methylphenol (p-Cresol) EPA 8270 Extractable Organics NELAP 7/1/2003
1 4-Methylphenol (p-Cresol) NC-CORP-MS-0001 Extractable Organics NELAP 4/9/2003
4-Nitroaniline EPA 8270 Extractable Organics NELAP 7/1/2003
4-Nitrophenol EPA 625 Extractable Organics NELAP 3/18/2004
4-Nitrophenol EPA 8270 Extractable Organics NELAP 3/18/2004
5-Nitro-o-toluidine EPA 8270 Extractable Organics NELAP 7/1/2003
7,12-Dimethylbenz(a) anthracene EPA 8270 Extractable Organics NELAP 7/1/2003
a-a-Dimethylphenethylamine EPA 8270 Extractable Organics NELAP 7/1/2003
Acenaphthene EPA 610 Extractable Organics NELAP 3/18/2004
Acenaphthene EPA 625 Extractable Organics NELAP 3/18/2004
Acenaphthene EPA 8270 Extractable Organics NELAP 3/18/2004
| Acenaphthene EPA 8310 Extractable Organics NELAP 3/18/2004
* Acenaphthylene EPA 610 Extractable Organics NELAP 3/18/2004
Acenaphthylene EPA 625 Extractable Organics NELAP 3/18/2004
‘ Acenaphthylene EPA 8270 Extractable Organics NELAP 3/18/2004
Acenaphthylene EPA 8310 Extractable Organics NELAP 3/18/2004
Acetone EPA 8260 Volatile Organics NELAP 7/1/2003
Acetonitrile EPA 8260 Volatile Organics NELAP 7/1/2003
! Acetophenone EPA 8270 Extractable Organics NELAP 7/1/2003
1 Acetophenone NC-CORP-MS-0001 Extractable Organics NELAP 4/9/2003
1 Acrolein (Propenal) EPA 624 Volatile Organics NELAP 3/18/2004
} Acrolein (Propenal) EPA 8260 Volatile Organics NELAP 3/18/2004
Acrylonitrile EPA 624 Volatile Organics NELAP 3/18/2004
| Acrylonitrile EPA 8260 Volatile Organics NELAP 3/18/2004
Aldrin EPA 608 Pesticides-Herbicides-PCB's NELAP 3/18/2004
Aldrin EPA 8081 Pesticides-Herbicides-PCB's NELAP 3/18/2004
Alkalinity as CaCO3 EPA 310.1 General Chemistry NELAP 4/29/2004
Alkalinity as CaCO3 SM2320B General Chemistry NELAP 10/7/2002
Allyl chloride (3-Chloropropene) EPA 8260 Volatile Organics NELAP 7/1/2003
alpha-BHC (alpha-Hexachlorocyclohexane) EPA 608 Pesticides-Herbicides-PCB's NELAP 3/18/2004
alpha-BHC (alpha-Hexachlorocyclohexane) EPA 8081 Pesticides-Herbicides-PCB's NELAP 3/18/2004
alpha-Chlordane EPA 8081 Pesticides-Herbicides-PCB's NELAP 7/1/2003
Aluminum EPA 200.7 Metals NELAP 3/18/2004

Clients and Customers are urged to verify the laboratory's current certification status with

the Environmental Laboratory Certification Program. Issue Date: 7/2/2007 Expiration Date: 6/30/2008
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Attachment to Certificate #: E87225-12, expiration date June 30, 2008. This listing of accredited
analytes should be used only when associated with a valid certificate.

State Laboratory ID: E87225 EPA Lab Code: OH00048 (330) 497-9396

E87225

TestAmerica - North Canton
4101 Shuffel Drive NW

North Canton, OH 44720-6961

Matrix:  Non-Potable Water

Certification

Analyte Method/Tech Category Type Effective Date
Aluminum EPA 200.8 Metals NELAP 3/18/2004
Aluminum EPA 6010 Metals NELAP 7/1/2003
Aluminum EPA 6020 Metals NELAP 7/1/2003
Amenable cyanide EPA 9012 General Chemistry NELAP 7/1/2003
Ammonia as N EPA 350.2 General Chemistry NELAP 4/29/2004
Ammonia as N EPA 350.3 General Chemistry ' NELAP 4/29/2004
Aniline EPA 8270 Extractable Organics NELAP 7/1/2003
Aniline ) NC-CORP-MS-0001 Extractable Organics NELAP 4/9/2003
Anthracene EPA 610 : Extractable Organics ' NELAP 3/18/2004
Anthracene . EPA 625 Extractable Organics NELAP 3/18/2004
Anthracene EPA 8270 Extractable Organics NELAP 3/18/2004
Anthracene EPA 8310 Extractable Organics NELAP 3/18/2004
Antimony EPA 200.7 Metals NELAP 3/18/2004
Antimony EPA 200.8 Metals NELAP 3/18/2004
Antimony EPA 6010 Metals NELAP 4/29/2004
Antimony EPA 6020 Metals NELAP 4/29/2004
Aramite EPA 8270 Extractable Organics NELAP 7/1/2003
Aroclor-1016 (PCB-1016) EPA 608 Pesticides-Herbicides-PCB's NELAP 3/18/2004
Aroclor-1016 (PCB-1016) EPA 8082 Pesticides-Herbicides-PCB's NELAP 3/18/2004
Aroclor-1221 (PCB-1221) EPA 608 Pesticides-Herbicides-PCB's NELAP 5/15/2004
Aroclor-1221 (PCB-1221) EPA 8082 Pesticides-Herbicides-PCB's NELAP 5/15/2004
Aroclor-1232 (PCB-1232) EPA 608 Pesticides-Herbicides-PCB's NELAP 3/18/2004
Aroclor-1232 (PCB-1232) EPA 8082 Pesticides-Herbicides-PCB's NELAP 3/18/2004
Aroclor-1242 (PCB-1242) EPA 608 Pesticides-Herbicides-PCB's NELAP 3/18/2004
Aroclor-1242 (PCB-1242) EPA 8082 Pesticides-Herbicides-PCB's NELAP 3/18/2004
Aroclor-1248 (PCB-1248) EPA 608 Pesticides-Herbicides-PCB's NELAP 3/18/2004
Aroclor-1248 (PCB-1248) EPA 8082 Pesticides-Herbicides-PCB's NELAP 3/18/2004
Aroclor-1254 (PCB-1254) EPA 608 Pesticides-Herbicides-PCB's NELAP 3/18/2004
Aroclor-1254 (PCB-1254) EPA 8082 Pesticides-Herbicides-PCB's NELAP 3/18/2004
Aroclor-1260 (PCB-1260) EPA 608 Pesticides-Herbicides-PCB's NELAP 3/18/2004
Aroclor-1260 (PCB-1260) EPA 8082 Pesticides-Herbicides-PCB's . NELAP 3/18/2004
Arsenic EPA 200.7 Metals : NELAP 3/18/2004
Arsenic EPA 200.8 Metals NELAP 5/15/2007
Arsenic EPA 6010 Metals NELAP 4/29/2004
Arsenic EPA 6020 Metals NELAP 5/15/2007
Azinphos-methyl (Guthion) EPA 8141 Pesticides-Herbicides-PCB's NELAP 7/1/2003

Clients and Customers are urged to verify the laboratory’s current certification status with
the Environmental Laboratory Certification Program. Issue Date: 7/2/2007 Expiration Date: 6/30/2008
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Attachment to Certificate #: E87225-12, expiration date June 30, 2008. This listing of accredited
analytes should be used only when associated with a valid certificate.

State Laboratory ID: E87225 EPA Lab Code: OH00048 (330) 497-9396

E87225

TestAmerica - North Canton
4101 Shuffel Drive NW

North Canton, OH 44720-6961

Matrix:  Non-Potable Water

Certification

Analyte v Method/Tech Category Type Effective Date
Barium EPA 200.7 Metals NELAP 3/18/2004
Barium EPA 200.8 Metals NELAP 3/18/2004
Barium EPA 6010 Metals NELAP 4/29/2004
Barium EPA 6020 Metals NELAP 4/29/2004
Benzene EPA 602 Volatile Organics NELAP 3/18/2004
Benzene EPA 624 Volatile Organics NELAP 3/18/2004
Benzene EPA 8021 Volatile Organics NELAP 3/18/2004
Benzene EPA 8260 Volatile Organics NELAP 3/18/2004
Benzidine EPA 625 Extractable Organics NELAP 3/18/2004
Benzidine EPA 8270 Extractable Organics NELAP 7/1/2003
Benzo(a)anthracene EPA 610 Extractable Organics NELAP . 3/18/2004
Benzo(a)anthracene EPA 625 Extractable Organics NELAP 3/18/2004
Benzo(a)anthracene EPA 8270 Extractable Organics NELAP 3/18/2004
Benzo(a)anthracene EPA 8310 Extractable Organics NELAP 3/18/2004
Benzo(a)pyrene EPA 610 Extractable Organics " NELAP 3/18/2004
Benzo(a)pyrene EPA 625 Extractable Organics NELAP 3/18/2004
Benzo(a)pyrene EPA 8270 Extractable Organics NELAP 3/18/2004
Benzo(a)pyrene EPA 8310 Extractable Organics NELAP 3/18/2004
Benzo(b)fluoranthene EPA 610 Extractable Organics . NELAP 3/18/2004
Benzo(b)fluoranthene EPA 625 : Extractable Organics NELAP 3/18/2004
Benzo(b)fluoranthene EPA 8270 Extractable Organics NELAP 3/18/2004
Benzo(b)fluoranthene EPA 8310 ' Extractable Organics NELAP 3/18/2004
Benzo(g,h.i)perylene EPA 610 Extractable Organics NELAP 3/18/2004
Benzo(g,h,i)perylene EPA 625 Extractable Organics NELAP 3/18/2004
Benzo(g,h,i)perylene EPA 8270 Extractable Organics NELAP 3/18/2004
Benzo(g,h.i)perylene EPA 8310 Extractable Organics NELAP 3/18/2004
Benzo(k)fluoranthene EPA 610 Extractable Organics NELAP 3/18/2004
Benzo(k)fluoranthene EPA 625 Extractable Organics NELAP 3/18/2004
Benzo(k)fluoranthene EPA 8270 Extractable Organics NELAP 7/1/2003
Benzo(k)fluoranthene EPA 8310 Extractable Organics NELAP 7/1/2003
Benzoic acid EPA 8270 ‘ Extractable Organics NELAP 7/1/2003
Benzoic acid NC-CORP-MS-0001 Extractable Organics NELAP 4/9/2003
Benzyl alcohol EPA 8270 Extractable Organics . NELAP 7/1/2003
Beryllium EPA 200.7 Metals NELAP 3/18/2004
Beryllium EPA 200.8 Metals NELAP 3/18/2004
Beryllium EPA 6010 Metals NELAP 7/1/2003

Clients and Customers are urged to verify the laboratory's current certification status with
the Environmental Laboratory Certification Program. Issue Date: 7/2/2007 Expiration Date: 6/30/2008
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Attachment to Certificate #: E§7225-12, expiration date June 30, 2008. This listing of accredited
analytes should be used only when associated with a valid certificate.
State Laboratory ID: E87225 EPA Lab Code: OHO00048 (330) 497-9396
E87225
TestAmerica - North Canton
4101 Shuffel Drive NW

North Canton, OH 44720-6961
Matrix:  Non-Potable Water

Certification
Analyte Method/Tech Category Type Effective Date
Beryllium EPA 6020 Metals NELAP 7/1/2003
beta-BHC (beta-Hexachlorocyclohexane) EPA 608 Pesticides-Herbicides-PCB's NELAP 3/18/2004
beta-BHC (beta-Hexachlorocyclohexane) EPA 8081 Pesticides-Herbicides-PCB's NELAP 3/18/2004
beta-Naphthylamine EPA 8270 Extractable Organics NELAP 7/1/2003
Biochemical oxygen demand EPA 405.1 General Chemistry NELAP 4/29/2004
bis(2-Chloroethoxy)methane EPA 625 Extractable Organics NELAP 3/18/2004
bis(2-Chloroethoxy)methane EPA 8270 Extractable Organics NELAP 3/18/2004
bis(2-Chloroethyl) ether ’ EPA 625 Extractable Organics NELAP 3/18/2004
bis(2-Chloroethyl) ether EPA 8270 Extractable Organics NELAP 7/1/2003
bis(2-Chloroisopropyl) ether EPA 625 Extractable Organics NELAP 3/18/2004
(2,2'-Oxybis(1-chloropropane))
bis(2-Chloroisopropyl) ether EPA 8270 Extractable Organics NELAP 3/18/2004
(2,2"-Oxybis(1-chloropropane))
bis(2-Ethylhexyl) phthalate (DEHP) EPA 625 Extractable Organics NELAP 3/18/2004
bis(2-Ethylhexyl) phthalate (DEHP) EPA 8270 Extractable Organics NELAP 3/18/2004
Bolstar (Sulprofos) EPA 8141 Pesticides-Herbicides-PCB's NELAP 7/1/2003
Boron EPA 200.7 Metals NELAP 10/7/2002
Boron EPA 6010 Metals NELAP 7/1/2003
Boron EPA 6020 Metals NELAP 8/3/2005
Bromide EPA 300.0 General Chemistry NELAP 10/7/2002
Bromide EPA 9056 General Chemistry NELAP 7/1/2003
Bromobenzene EPA 8021 Volatile Organics NELAP 7/1/2003
Bromobenzene EPA 8260 Volatile Organics NELAP 7/1/2003
Bromochloromethane EPA 8021 Volatile Organics NELAP 7/1/2003
Bromochloromethane EPA 8260 Volatile Organics NELAP 7/1/2003
Bromodichloromethane EPA 601 Volatile Organics NELAP 3/18/2004
Bromodichloromethane EPA 624 Volatile Organics NELAP 3/18/2004
Bromodichloromethane EPA 8021 Volatile Organics NELAP 3/18/2004
Bromodichloromethane EPA 8260 . Volatile Organics NELAP 3/18/2004
Bromoform EPA 601 Volatile Organics NELAP 3/18/2004
Bromoform EPA 624 Volatile Organics NELAP 3/18/2004
Bromoform EPA 8021 Volatile Organics NELAP 3/18/2004
Bromoform EPA 8260 Volatile Organics NELAP 3/18/2004
Butyl benzyl phthalate EPA 625 Extractable Organics NELAP 3/18/2004
Butyl benzyl phthalate EPA 8270 Extractable Organics NELAP 3/18/2004
Cadmium EPA 200.7 Metals NELAP 3/18/2004
Cadmium EPA 200.8 Metals NELAP 3/18/2004

Clients and Customers are urged to verify the laboratory's current certification status with
the Environmental Laboratory Certification Program. Issue Date: 7/2/2007 Expiration Date: 6/30/2008
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Attachment to Certificate #: E§7225-12, expiration date June 30, 2008. This listing of accredited
analytes should be used only when associated with a valid certificate.

State Laboratory ID: E87225 EPA Lab Code: OHO00048 (330) 497-9396
E87225
TestAmerica - North Canton
4101 Shuffel Drive NW
North Canton, OH 44720-6961
Matrix:  Non-Potable Water

Certification
Analyte Method/Tech Category Type Effective Date
Cadmium EPA 6010 Metals NELAP 4/29/2004
Cadmium EPA 6020 Metals NELAP 4/29/2004
Calcium EPA 200.7 Metals NELAP 5/15/2004
Calcium EPA 6010 Metals NELAP 7/1/2003
Calcium EPA 6020 Metals NELAP 8/3/2005
Carbazole "~ EPA 8270 Extractable Organics NELAP 7/1/2003
Carbazole NC-CORP-MS-0001 Extractable Organics NELAP 4/9/2003
Carbon disulfide EPA 8260 Volatile Organics NELAP 7/1/2003
Carbon tetrachloride EPA 601 Volatile Organics NELAP 6/16/2004
Carbon tetrachloride EPA 624 Volatile Organics NELAP 3/18/2004
Carbon tetrachloride EPA 8021 Volatile Organics NELAP 6/16/2004
Carbon tetrachloride EPA 8260 Volatile Organics NELAP 3/18/2004
Carbonaceous BOD (CBOD) SM 5210B General Chemistry NELAP 10/7/2002
Chemical oxygen demand EPA 4104 General Chemistry NELAP 4/29/2004
Chlordane (tech.) EPA 608 Pesticides-Herbicides-PCB's NELAP 3/18/2004
Chlordane (tech.) EPA 8081 Pesticides-Herbicides-PCB's NELAP 3/18/2004
Chloride EPA 300.0 General Chemistry NELAP 4/29/2004
Chloride EPA 3252 General Chemistry NELAP 4/29/2004
Chloride EPA 9056 General Chemistry NELAP 7/1/2003
Chloride EPA 9251 General Chemistry NELAP 7/1/2003
Chlorobenzene EPA 601 Volatile Organics NELAP 3/18/2004
Chlorobenzene EPA 602 Volatile Organics NELAP 4/29/2004
Chlorobenzene EPA 624 Volatile Organics NELAP 3/18/2004
Chlorobenzene EPA 8021 Volatile Organics NELAP 6/16/2004
Chlorobenzene EPA 8260 Volatile Organics NELAP 3/18/2004
Chlorobenzilate EPA 8081 Pesticides-Herbicides-PCB's NELAP 7/1/2003
Chlorobenzilate EPA 8270 Extractable Organics NELAP 7/1/2003
Chloroethane EPA 601 Volatile Organics NELAP 3/18/2004
Chloroethane EPA 624 Volatile Organics NELAP 3/18/2004
Chloroethane EPA 8021 Volatile Organics NELAP 3/18/2004
Chloroethane EPA 8260 Volatile Organics NELAP 3/18/2004
Chloroform EPA 601 Volatile Organics NELAP 3/18/2004
Chloroform EPA 624 Volatile Organics NELAP 3/18/2004
Chloroform EPA 8021 Volatile Organics NELAP 3/18/2004
Chloroform EPA 8260 Volatile Organics NELAP 3/18/2004
Chloroprene EPA 8260 Volatile Organics NELAP 7/1/2003

Clients and Customers are urged to verify the laboratory's current certification status with
Issue Date: 7/2/2007

the Environmental Laboratory Certification Program.

Expiration Date: 6/30/2008
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Attachment to Certificate #: E87225-12, expiration date June 30, 2008. This listing of accredited
analytes should be used only when associated with a valid certificate.

State Laboratory ID: E87225 EPA Lab Code: OH00048 (330) 497-9396

E87225

TestAmerica - North Canton
4101 Shuffel Drive NW

North Canton, OH 44720-6961 -

Matrix: Non-Potable Water

Certification
Analyte Method/Tech Category Type Effective Date
Chlorpyrifos EPA 8141 Pesticides-Herbicides-PCB's NELAP 7/1/2003
Chromium EPA 200.7 Metals NELAP 3/18/2004
Chromium EPA 200.8 Metals NELAP 3/18/2004
Chromium EPA 6010 Metals NELAP 4/29/2004
Chromium EPA 6020 Metals NELAP 4/29/2004
Chromium VI EPA 7196 General Chemistry NELAP 4/29/2004
Chromium VI SM 3500-Cr D (18th/19th ~ General Chemistry NELAP 4/29/2004
Ed.)/)COLOR
Chrysene EPA 610 Extractable Organics NELAP 3/18/2004
Chrysene EPA 625 Extractable Organics NELAP 3/18/2004
Chrysene EPA 8270 Extractable Organics NELAP 3/18/2004
Chrysene EPA 8310 Extractable Organics NELAP 3/18/2004
cis-1,2-Dichloroethylene EPA 8021 Volatile Organics NELAP 7/1/2003
cis-1,2-Dichloroethylene EPA 8260 Volatile Organics NELAP 7/1/2003
cis-1,3-Dichloropropene EPA 601 Volatile Organics NELAP 3/18/2004
cis-1,3-Dichloropropene EPA 624 Volatile Organics NELAP 3/18/2004
cis-1,3-Dichloropropene EPA 8021 Volatile Organics NELAP 3/18/2004
cis-1,3-Dichloropropene EPA 8260 Volatile Organics NELAP 3/18/2004
Cobalt EPA 200.7 Metals NELAP 3/18/2004
Cobalt EPA 200.8 Metals NELAP 3/18/2004
Cobalt EPA 6010 Metals NELAP 7/1/2003
Cobalt EPA 6020 Metals NELAP 7/1/2003
Conductivity EPA 120.1 General Chemistry NELAP 4/29/2004
Conductivity EPA 9050 General Chemistry NELAP 7/1/2003
Copper EPA 200.7 Metals NELAP 3/18/2004
Copper EPA 200.8 Metals NELAP 3/18/2004
Copper EPA 6010 Metals NELAP 7/1/2003
Copper NC-MT-0002 Metals NELAP 7/1/2003
Coumaphos EPA 8141 Pesticides-Herbicides-PCB's NELAP 7/1/2003
Cyanide SM 4500-CN E General Chemistry NELAP 8/31/2002
Dalapon EPA 8151 Pesticides-Herbicides-PCB's NELAP 7/1/2003
delta-BHC EPA 608 Pesticides-Herbicides-PCB's NELAP 3/18/2004
delta-BHC EPA 8081 Pesticides-Herbicides-PCB's NELAP 3/18/2004
Demeton-s EPA 8141 Pesticides-Herbicides-PCB's NELAP 7/1/2003
Diallate EPA 8081 Pesticides-Herbicides-PCB's NELAP 7/1/2003
Diallate EPA 8270 Extractable Organics NELAP 7/1/2003
Diazinon EPA 8141 Pesticides-Herbicides-PCB's NELAP 7/1/2003

Clients and Customers are urged to verify the laboratory's current certification status with
the Environmental Laboratory Certification Program. Issue Date: 7/2/2007 Expiration Date: 6/30/2008
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Attachment to Certificate #: E87225-12, expiration date June 30, 2008. This listing of accredited
analytes should be used only when associated with a valid certificate.

State Laboratory ID: E87225 EPA Lab Code: OH00048 (330) 497-9396

E87225

TestAmerica - North Canton
4101 Shuffel Drive NW

North Canton, OH 44720-6961 -

Matrix:  Non-Potable Water

Certification

Analyte Method/Tech Category Type Effective Date
Dibenz(a,h) anthracene EPA 610 Extractable Organics NELAP 3/18/2004
Dibenz(a,h) anthracene EPA 625 Extractable Organics NELAP 3/18/2004
Dibenz(a,h) anthracene EPA 8270 Extractable Organics NELAP 3/18/2004
Dibenz(a,h) anthracene . EPA 8310 Extractable Organics NELAP 3/18/2004
Dibenzofuran EPA 8270 Extractable Organics NELAP 7/1/2003
Dibromochloromethane : EPA 601 Volatile Organics NELAP 3/18/2004
Dibromochloromethane EPA 624 Volatile Organics NELAP 3/18/2004
Dibromochloromethane EPA 8021 Volatile Organics NELAP 3/18/2004
Dibromochloromethane EPA 8260 Volatile Organics NELAP 3/18/2004
Dibromomethane EPA 8021 Volatile Organics NELAP 7/1/2003
Dibromomethane EPA 8260 Volatile Organics NELAP 7/1/2003
Dicamba EPA 8151 . Pesticides-Herbicides-PCB's NELAP 3/18/2004
Dichlorodifluoromethane EPA 601 Volatile Organics NELAP 3/18/2004
Dichlorodifluoromethane EPA 8021 Volatile Organics NELAP 3/18/2004
Dichlorodifluoromethane EPA 8260 Volatile Organics NELAP 3/18/2004
Dichloroprop (Dichlorprop) EPA 8151 Pesticides-Herbicides-PCB's NELAP 7/1/2003
Dichlorovos (DDVP, Dichlorvos) EPA 8141 Pesticides-Herbicides-PCB's NELAP 7/1/2003
Dieldrin EPA 608 Pesticides-Herbicides-PCB's NELAP 3/18/2004
Dieldrin EPA 8081 Pesticides-Herbicides-PCB's NELAP 3/18/2004
Diesel range organics (DRO) EPA 8015 Extractable Organics NELAP 7/1/2003
Diethyl phthalate EPA 625 Extractable Organics NELAP 3/18/2004
Diethyl phthalate EPA 8270 Extractable Organics NELAP 3/18/2004
Dimethoate EPA 8141 Pesticides-Herbicides-PCB's NELAP 7/1/2003
Dimethoate EPA 8270 Extractable Organics NELAP 7/1/2003
Dimethyl phthalate EPA 625 Extractable Organics NELAP 3/18/2004
Dimethyl phthalate EPA 8270 Extractable Organics NELAP 3/18/2004
Di-n-butyl phthalate EPA 625 Extractable Organics NELAP 3/18/2004
Di-n-butyl phthalate EPA 8270 Extractable Organics NELAP 3/18/2004
Di-n-octyl phthalate EPA 625 Extractable Organics NELAP 3/18/2004
Di-n-octyl phthalate EPA 8270 Extractable Organics NELAP 3/18/2004
Dinoseb (2-sec-butyl-4,6-dinitrophenol, DNBP)  EPA 8151 Pesticides-Herbicides-PCB's NELAP 7/1/2003
Dinoseb (2-sec-butyl-4,6-dinitrophenol, DNBP)  EPA 8270 Extractable Organics NELAP 7/1/2003
Diphenylamine EPA 8270 Extractable Organics NELAP 7/1/2003
Disulfoton EPA 8141 Pesticides-Herbicides-PCB's NELAP 7/1/2003
Disulfoton EPA 8270 Extractable Organics NELAP 7/1/2003
Endosulfan I EPA 608 Pesticides-Herbicides-PCB's NELAP 3/18/2004

Clients and Customers are urged to verify the laboratory's current certification status with
the Environmental Laboratory Certification Program. Issue Date: 7/2/2007 Expiration Date: 6/30/2008
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Attachment to Certificate #: E87225-12, expiration date June 30, 2008. This listing of accredited
analytes should be used only when associated with a valid certificate.

State Laboratory ID: E87225 EPA Lab Code: OH00048 (330) 497-9396

E87225

TestAmerica - North Canton
4101 Shuffel Drive NW

North Canton, OH 44720-6961

Matrix:  Non-Potable Water

Certification
Analyte Method/Tech Category Type Effective Date
Endosulfan I i EPA 8081 Pesticides-Herbicides-PCB's NELAP 3/18/2004
Endosulfan II EPA 608 Pesticides-Herbicides-PCB's NELAP 3/18/2004
Endosulfan II EPA 8081 Pesticides-Herbicides-PCB's NELAP 3/18/2004
Endosulfan sulfate EPA 608 Pesticides-Herbicides-PCB's NELAP 3/18/2004
Endosulfan sulfate EPA 8081 Pesticides-Herbicides-PCB's NELAP 3/18/2004
Endrin EPA 608 Pesticides-Herbicides-PCB's NELAP 3/18/2004
Endrin EPA 8081 Pesticides-Herbicides-PCB's . NELAP 3/18/2004
Endrin aldehyde EPA 608 Pesticides-Herbicides-PCB's NELAP 3/18/2004
Endrin aldehyde EPA 8081 Pesticides-Herbicides-PCB's NELAP 3/18/2004
Endrin ketone EPA 8081 Pesticides-Herbicides-PCB's NELAP 7/1/2003
Ethoprop ' i EPA 8141 Pesticides-Herbicides-PCB's NELAP 7/1/2003
Ethyl methacrylate EPA 8260 Volatile Organics NELAP 7/1/2003
Ethyl methanesulfonate EPA 8270 Extractable Organics NELAP 7/1/2003
Ethylbenzene EPA 602 Volatile Organics NELAP 3/18/2004
Ethylbenzene EPA 624 Volatile Organics . NELAP _ .3/18/2004
Ethylbenzene EPA 8021 Volatile Organics NELAP 3/18/2004
Ethylbenzene EPA 8260 Volatile Organics NELAP 3/18/2004
Ethylene oxide EPA 8015 Volatile Organics NELAP 7/1/2003
Famphur EPA 8141 Pesticides-Herbicides-PCB's NELAP 7/1/2003
Famphur EPA 8270 Extractable Organics NELAP 7/1/2003
Fensulfothion EPA 8141 Pesticides-Herbicides-PCB's NELAP 7/1/2003
Fenthion EPA 8141 Pesticides-Herbicides-PCB's NELAP 7/1/2003
Fluoranthene EPA 610 Extractable Organics NELAP 3/18/2004
Fluoranthene ' EPA 625 Extractable Organics NELAP 3/18/2004
Fluoranthene EPA 8270 Extractable Organics NELAP 3/18/2004
Fluoranthene EPA 8310 Extractable Organics NELAP 3/18/2004
Fluorene EPA 610 Extractable Organics NELAP 3/18/2004
Fluorene EPA 625 Extractable Organics NELAP 3/18/2004
Fluorene EPA 8270 Extractable Organics NELAP 3/18/2004
Fluorene EPA 8310 Extractable Organics NELAP 3/18/2004
Fluoride EPA 300.0 General Chemistry NELAP 10/7/2002
Fluoride EPA 9056 General Chemistry NELAP 7/1/2003
gamma-BHC (Lindane, EPA 608 Pesﬁcideé—Herbicides-PCB 's NELAP 3/18/2004
gamma-Hexachlorocyclohexane) _
gamma-BHC (Lindane, EPA 8081 Pesticides-Herbicides-PCB's NELAP 3/18/2004
gamma-Hexachlorocyclohexane)
gamma-Chlordane EPA 8081 Pesticides-Herbicides-PCB's NELAP 7/1/2003

Clients and Customers are urged to verify the laboratory's current certification status with
the Environmental Laboratory Certification Program. Issue Date: 7/2/2007 Expiration Date: 6/30/2008
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Attachment to Certificate #: E§7225-12, expiration date June 30, 2008. This listing of accredited
analytes should be used only when associated with a valid certificate.

State Laboratory ID: E87225 EPA Lab Code: OH00048 (330) 497-9396

E87225

TestAmerica - North Canton
4101 Shuffel Drive NW

North Canton, OH 44720-6961

Matrix:  Nomn-Potable Water

Certification

Analyte Method/Tech Category Type Effective Date
Gasoline range organics (GRO) EPA 8015 Extractable Organics NELAP 7/1/2003
Hardness EPA 1302 General Chemistry NELAP 4/29/2004
Heptachlor EPA 608 Pesticides-Herbicides-PCB's NELAP 3/18/2004
Heptachlor EPA 8081 Pesticides-Herbicides-PCB's NELAP 3/18/2004
Heptachlor epoxide EPA 608 Pesticides-Herbicides-PCB's NELAP 3/18/2004
Heptachlor epoxide EPA 8081 Pesticides-Herbicides-PCB's NELAP 3/18/2004
Hexachlorobenzene EPA 625 Extractable Organics NELAP 3/18/2004
Hexachlorobenzene EPA 8270 Extractable Organics NELAP 3/18/2004
Hexachlorobutadiene EPA 625 Extractable Organics NELAP 3/18/2004
Hexachlorobutadiene EPA 8021 Volatile Organics NELAP 7/1/2003
Hexachlorobutadiene EPA 8260 Volatile Organics NELAP 7/1/2003
Hexachlorobutadiene EPA 8270 Extractable Organics NELAP 3/18/2004
Hexachlorocyclopentadiene . EPA 625 Extractable Organics NELAP 3/18/2004
Hexachlorocyclopentadiene EPA 8270 Extractable Organics NELAP 3/18/2004
Hexachloroethane EPA 625 Extractable Organics NELAP 3/18/2004
Hexachloroethane EPA 8270 Extractable Organics NELAP 3/18/2004
Hexachloropropene EPA 8270 Extractable Organics NELAP 7/1/2003
Ignitability EPA 1010 General Chemistry NELAP 7/1/2003
Indeno(1,2,3-cd)pyrene EPA 610 Extractable Organics NELAP 3/18/2004
Indeno(1,2,3-cd)pyrene EPA 625 Extractable Organics NELAP 3/18/2004
Indeno(1,2,3-cd)pyrene EPA 8270 Extractable Organics NELAP 3/18/2004
Indeno(1,2,3-cd)pyrene EPA 8310 Extractable Organics NELAP 3/18/2004
Todomethane (Methyl iodide) EPA 8260 Volatile Organics NELAP 7/1/2003
Iron EPA 200.7 Metals NELAP 3/18/2004
Iron EPA 6010 Metals NELAP 7/1/2003
Iron EPA 6020 Metals NELAP 5/15/2007
Iron NC-MT-0002 Metals NELAP 5/15/2007
Isobutyl alcohol (2-Methyl-1-propanol) EPA 8015 Volatile Organics NELAP 7/1/2003
Isobutyl alcohol (2-Methyl-1-propanol) EPA 8260 Volatile Organics NELAP 7/1/2003
Isodrin EPA 8081 Pesticides-Herbicides-PCB's NELAP 7/1/2003
Isophorone EPA 625 Extractable Organics NELAP 3/18/2004
Isophorone EPA 8270 Extractable Organics NELAP 3/18/2004
Isopropylbenzene EPA 8021 Volatile Organics NELAP 7/1/2003
Isopropylbenzene EPA 8260 Volatile Organics NELAP 7/1/2003
Isosafrole ‘ EPA 8270 Extractable Organics NELAP 7/1/2003
Kepone EPA 8081 Pesticides-Herbicides-PCB's NELAP 7/1/2003

Clients and Customers are urged to verify the laboratory's current certification status with
the Environmental Laboratory Certification Program. Issue Date: 7/2/2007 Expiration Date: 6/30/2008
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Attachment to Certificate #: E87225-12, expiration date June 30, 2008. This listing of accredited
analytes should be used only when associated with a valid certificate.

State Laboratory ID: E87225 EPA Lab Code: OH00048 (330) 497-9396
E87225
TestAmerica - North Canton
4101 Shuffel Drive NW
North Canton, OH 44720-6961
Matrix:  Non-Potable Water

Certification
Analyte Method/Tech Category Type Effective Date
Kjeldahl nitrogen - total EPA 351.3 General Chemistry NELAP 4/29/2004
Lead EPA 200.7 Metals NELAP 3/18/2004
Lead EPA 200.8 Metals NELAP 3/18/2004
Lead EPA 6010 Metals NELAP 4/29/2004
Lead EPA 6020 Metals NELAP 4/29/2004
Magnesium EPA 200.7 Metals NELAP 5/15/2004
Magnesium EPA 6010 Metals NELAP 7/1/2003
Magnesium EPA 6020 Metals NELAP 8/3/2005
Malathion EPA 8141 Pesticides-Herbicides-PCB's NELAP 7/1/2003
Manganese EPA 200.7 Metals NELAP 3/18/2004
Manganese EPA 200.8 Metals NELAP 3/18/2004
Manganese EPA 6010 Metals NELAP 7/1/2003
Manganese EPA 6020 Metals NELAP 7/1/2003
MCPA EPA 8151 Pesticides-Herbicides-PCB's NELAP 7/1/2003
MCPP EPA 8151 Pesticides-Herbicides-PCB's NELAP 7/1/2003
Mercury EPA 1631 Metals NELAP 3/18/2004
Mercury EPA 245.1 Metals NELAP 3/18/2004
Mercury EPA 7470 Metals NELAP 3/18/2004
Merphos EPA 8141 Pesticides-Herbicides-PCB's NELAP 7/1/2003
Methacrylonitrile EPA 8260 Volatile Organics NELAP 7/1/2003
Methapyrilene EPA 8270 Extractable Organics NELAP 7/1/2003
Methoxychlor EPA 8081 Pesticides-Herbicides-PCB's NELAP 4/29/2004
Methy! bromide (Bromomethane) EPA 601 Volatile Organics NELAP 3/18/2004
Methyl bromide (Bromomethane) EPA 624 Volatile Organics NELAP 3/18/2004
Methyl bromide (Bromomethane) EPA 8021 Volatile Organics NELAP 3/18/2004
Methyl bromide (Bromomethane) EPA 8260 Volatile Organics NELAP 3/18/2004
Methyl chloride (Chloromethane) EPA 601 Volatile Organics NELAP 3/18/2004
Methyl chloride (Chloromethane) EPA 624 Volatile Organics NELAP 3/18/2004
Methy! chloride (Chloromethane) EPA 8021 Volatile Organics NELAP 3/18/2004
Methy! chloride (Chloromethane) EPA 8260 Volatile Organics NELAP 3/18/2004
Methyl methacrylate EPA 8260 Volatile Organics NELAP 7/1/2003
Methyl methanesulfonate EPA 8270 Extractable Organics NELAP 7/1/2003
Methyl parathion (Parathion, methyl) EPA 8141 Pesticides-Herbicides-PCB's NELAP 7/1/2003
Methyl tert-butyl ether (MTBE) EPA 8021 Volatile Organics NELAP 7/1/2003
Methyl tert-butyl ether (MTBE) EPA 8260 Volatile Organics NELAP 7/1/2003
Methylene chloride EPA 601 Volatile Organics NELAP 3/18/2004

Clients and Customers are urged to verify the laberatory's current certification status with
the Environmental Laboratory Certification Program.

Issue Date: 7/2/2007

Expiration Date: 6/30/2008
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Attachment to Certificate #: E87225-12, expiration date June 30, 2008. This listing of accredited
analytes should be used only when associated with a valid certificate.

State Laboratory ID: E87225 EPA Lab Code: OH00048 (330) 497-9396

E87225

TestAmerica - North Canton
4101 Shuffel Drive NW

North Canton, OH 44720-6961

Matrix:  Non-Potable Water

Certification
Analyte Method/Tech Category Type Effective Date
Methylene chloride EPA 624 Volatile Organics NELAP 3/18/2004
Methylene chloride EPA 8021 Volatile Organics NELAP 3/18/2004
Methylene chloride EPA 8260 Volatile Organics NELAP 3/18/2004
Mevinphos EPA 8141 Pesticides-Herbicides-PCB's NELAP 7/1/2003
Molybdenum EPA 200.7 Metals NELAP 3/18/2004
Molybdenum EPA 200.8 Metals NELAP 10/7/2002
Molybdenum EPA 6010 Metals . NELAP 7/1/2003
Molybdenum EPA 6020 Metals NELAP 7/1/2003
Naled EPA 8141 Pesticides-Herbicides-PCB's NELAP 7/1/2003
Naphthalene EPA 610 Extractable Organics NELAP 3/18/2004
Naphthalene EPA 625 Extractable Organics NELAP 3/18/2004
Naphthalene EPA 8021 Volatile Organics NELAP 7/1/2003
Naphthalene EPA 8260 Volatile Organics NELAP 7/1/2003
Naphthalene EPA 8270 Extractable Organics NELAP 3/18/2004
Naphthalene EPA 8310 Extractable Organics V NELAP 3/18/2004 -
n-Butylbenzene EPA 8021 Volatile Organics NELAP 7/1/2003
n-Butylbenzene EPA 8260 Volatile Organics NELAP 7/1/2003
Nickel EPA 200.7 Metals NELAP 3/18/2004
Nickel EPA 200.8 Metals NELAP 3/18/2004
Nickel EPA 6010 Metals NELAP 4/29/2004
Nickel EPA 6020 Metals NELAP 412912004
Nitrate EPA 300.0 General Chemistry NELAP 4/29/2004
Nitrate EPA 9056 General Chemistry NELAP 7/1/2003
Nitrate as N EPA 3532 General Chemistry NELAP 10/7/2002
Nitrate-nitrite EPA 3532 General Chemistry NELAP 10/7/2002
Nitrite EPA 3000 General Chemistry NELAP 4/29/2004
Nitrite EPA 9056 General Chemistry NELAP 7/1/2003
Nitrite as N EPA 3532 General Chemistry NELAP 10/7/2002
Nitrobenzene EPA 625 Extractable Organics NELAP 3/18/2004
Nitrobenzene EPA 8270 Extractable Organics NELAP 3/18/2004
Nitroquinoline-1-oxide EPA 8270 Extractable Organics i NELAP 7/1/2003
n-Nitrosodiethylamine EPA 8270 Extractable Organics NELAP 7/1/2003
n-Nitrosodimethylamine EPA 625 Extractable Organics NELAP 3/18/2004
n-Nitrosodimethylamine EPA 8270 Extractable Organics NELAP 7/1/2003
n-Nitroso-di-n-butylamine EPA 8270 Extractable Organics NELAP 7/1/2003
n-Nitrosodi-n-propylamine : EPA 625 Extractable Organics NELAP 3/18/2004

Clients and Customers are urged to verify the laboratory's current certification status with
the Environmental Laboratory Certification Program. Issue Date: 7/2/2007 Expiration Date: 6/30/2008
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Attachment to Certificate #: E§7225-12, expiration date June 30, 2008. This listing of accredited
analytes should be used only when associated with a valid certificate.
State Laboratory ID: E87225 EPA Lab Code: OH00048 (330) 497-9396
E87225
TestAmerica - North Canton
4101 Shuffel Drive NW

North Canton, OH 44720-6961
Matrix:  Non-Potable Water

Certification

Analyte Method/Tech Category Type Effective Date
n-Nitrosodi-n-propylamine EPA 8270 Extractable Organics NELAP 7/1/2003
n-Nitrosodiphenylamine EPA 625 Extractable Organics ' NELAP 3/18/2004
n-Nitrosodiphenylamine EPA 8270 Extractable Organics NELAP 7/1/2003
n-Nitrosomethylethylamine EPA 8270 Extractable Organics NELAP 7/1/2003
n-Nitrosomorpholine EPA 8270 Extractable Organics NELAP 7/1/2003
n-Nitrosopiperidine EPA 8270 Extractable Organics NELAP 7/1/2003
n-Nitrosopyrrolidine EPA 8270 Extractable Organics NELAP 7/1/2003
n-Propylbenzene EPA 8021 Volatile Organics NELAP 7/1/2003
n-Propylbenzene EPA 8260 Volatile Organics NELAP 7/1/2003
0,0,0-Triethyl phosphorothioate EPA 8270 Pesticides-Herbicides-PCB's NELAP 7/1/2003
Oil & Grease EPA 1664 General Chemistry NELAP 12/5/2006
Organic nitrogen ) " EPA 351.3 - EPA 3502 General Chemistry NELAP 10/7/2002
Orthophosphate as P EPA 300.0 General Chemistry NELAP 10/7/2002
Orthophosphate as P EPA 365.1 General Chemistry NELAP 8/3/2005
Orthophosphate as P EPA 365.2 General Chemistry NELAP 10/7/2002
Orthophosphate as P EPA 9056 General Chemistry NELAP 7/1/2003
o-Toluidine EPA 8270 Extractable Organics NELAP 7/1/2003
Parathion, ethyl EPA 8141 Pesticides-Herbicides-PCB's NELAP 7/1/2003
Pentachlorobenzene EPA 8270 Extractable Organics NELAP 7/1/2003
Pentachloronitrobenzene EPA 8270 Extractable Organics NELAP 7/1/2003
Pentachlorophenol EPA 625 Extractable Organics NELAP 3/18/2004
Pentachlorophenol EPA 8270 Extractable Organics NELAP 3/18/2004
pH EPA 150.1 General Chemistry NELAP 10/7/2002
pH EPA 9040 General Chemistry NELAP 4/29/2004
Phenacetin EPA 8270 Extractable Organics NELAP 7/1/2003
Phenanthrene EPA 610 Extractable Organics NELAP 10/7/2002
Phenanthrene EPA 625 Extractable Organics NELAP 3/18/2004
Phenanthrene EPA 8270 Extractable Organics NELAP 3/18/2004
Phenanthrene EPA 8310 Extractable Organics NELAP 3/18/2004
Phenol EPA 625 Extractable Organics NELAP 3/18/2004
Phenol EPA 8270 Extractable Organics NELAP 3/18/2004
Phorate EPA 8141 Pesticides-Herbicides-PCB's NELAP 7/1/2003
Phorate EPA 8270 Pesticides-Herbicides-PCB's NELAP 7/1/2003
Phosphorus, total EPA 365.1 General Chemistry NELAP 8/3/2005
Phosphorus, total EPA 365.2 General Chemistry NELAP 10/7/2002
p-Isopropyltoluene EPA 8021 Volatile Organics NELAP 7/1/2003

Clients and Customers are urged to verify the laboratory's current certification status with
the Environmental Laboratory Certification Program. Issue Date: 7/2/2007 Expiration Date: 6/30/2008
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Attachment to Certificate #: E87225-12, expiration date June 30, 2008. This listing of accredited
analytes should be used only when associated with a valid certificate.

State Laboratory ID: E87225 EPA Lab Code: OH00048 (330) 497-9396

E87225

TestAmerica - North Canton
4101 Shuffel Drive NW

North Canton, OH 44720-6961

Matrix:  Non-Potable Water

Certification
" Analyte Method/Tech Category Type Effective Date
p-Isopropyltoluene EPA 8260 Volatile Organics NELAP 7/1/2003
Potassium EPA 200.7 Metals NELAP 5/15/2004
Potassium EPA 6010 Metals NELAP 7/1/2003
Pronamide (Kerb) EPA 8270 Extractable Organics NELAP 7/1/2003
Propionitrile (Ethyl cyanide) EPA 8260 Volatile Organics NELAP 7/1/2003
Pyrene " EPA610 Extractable Organics NELAP 3/18/2004
Pyrene EPA 625 Extractable Organics NELAP 3/18/2004
Pyrene EPA 8270 Extractable Organics NELAP 3/18/2004
Pyrene EPA 8310 Extractable Organics NELAP 3/18/2004
Pyridine EPA 8270 Extractable Organics NELAP 7/1/2003
Residue-filterable (TDS) EPA 160.1 General Chemistry NELAP -4/29/2004
Residue-nonfilterable (TSS) EPA 160.2 General Chemistry NELAP 4/29/2004
Residue-total EPA 160.3 General Chemistry NELAP 4/29/2004
Residue-volatile EPA 1604 General Chemistry NELAP 10/7/2002
Ronnel EPA 8141 Pesticides-Herbicides-PCB's NELAP 7/1/2003
Safrole EPA 8270 Extractable Organics NELAP 7/1/2003
sec-Butylbenzene EPA 8021 Volatile Organics NELAP 7/1/2003
sec-Butylbenzene EPA 8260 Volatile Organics NELAP 7/1/2003
Selenium EPA 200.7 Metals NELAP 3/18/2004
Selenium EPA 200.8 Metals NELAP 5/1512007
Selenium EPA 6010 Metals NELAP 4/29/2004
Selenium EPA 6020 Metals NELAP 5/15/2007
Silver EPA 200.7 Metals NELAP 3/18/2004
Silver EPA 200.8 Metals NELAP 3/18/2004
Silver EPA 6010 Metals NELAP 4/29/2004
Silver EPA 6020 Metals NELAP 4/29/2004
Silvex (2,4,5-TP) EPA 8151 Pesticides-Herbicides-PCB's NELAP 3/18/2004
Sodium EPA 200.7 Metals NELAP 5/15/2004
Sodium EPA 6010 Metals NELAP 7/1/2003
Sodium EPA 6020 Metals NELAP 8/3/2005
Stirofos EPA 8141 Pesticides-Herbicides-PCB's NELAP 7/1/2003
Strontium EPA 6020 Metals NELAP 8/3/2005
Styrene EPA 8021 Volatile Organics NELAP 7/1/2003
Styrene EPA 8260 Volatile Organics NELAP 7/1/2003
Sulfate EPA 300.0 General Chemistry NELAP 10/7/2002
Sulfate EPA 3754 General Chemistry NELAP 4/29/2004

Clients and Customers are urged to verify the laboratory's current certification status with
the Environmental Laboratory Certification Program. Issue Date: 7/2/2007 Expiration Date: 6/30/2008
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Attachment to Certificate #: E87225-12, expiration date June 30, 2008. This listing of accredited
analytes should be used only when associated with a valid certificate.

State Laboratory ID: E87225 ‘ EPA Lab Code: OH00048 (330) 497-9396

E87225

TestAmerica - North Canton

4101 Shuffel Drive NW

North Canton, OH 44720-6961 - : S

Matrix:  Non-Potable Water

Certification

Analyte Method/Tech Category Type Effective Date
Sulfate EPA 9056 General Chemistry NELAP 7/1/2003
Sulfide EPA 376.1 General Chemistry "‘NELAP . 4/29/2004
Sulfide EPA 9030/9034 General Chemistry NELAP 4/29/2004
Sulfotepp EPA 8141 Pesticides-Herbicides-PCB's NELAP 7/1/2003
Sulfotepp EPA 8270 Extractable Organics NELAP 7/1/2003
tert-Butylbenzene EPA 8021 Volatile Organics NELAP 7/1/2003
tert-Butylbenzene EPA 8260 Volatile Organics NELAP 7/1/2003
Tetrachloroethylene (Perchloroethylene) EPA 601 Volatile Organics NELAP 3/18/2004
Tetrachloroethylene (Perchloroethylene) EPA 624 Volatile Organics NELAP ‘ 3/18/2004
Tetrachloroethylene (Perchloroethylene) EPA 8021 Volatile Organics NELAP 3/18/2004
Tetrachloroethylene (Perchloroethylene) EPA 8260 Volatile Organics NELAP 3/18/2004
Thallium EPA 200.7 Metals NELAP v 3/18/2004
Thallium EPA 200.8 Metals NELAP 3/18/2004
Thallium EPA 6010 Metals NELAP 7/1/2003
Thallium EPA 6020 Metals NELAP 7/1/2003
Thionazin (Zinophos) EPA 8141 Pesticides-Herbicides-PCB's NELAP 7/1/2003
Thionazin (Zinophos) EPA 8270 Extractable Organics NELAP 7/1/2003
Tin EPA 200.7 Metals NELAP 3/18/2004
Tin EPA 200.8 Metals NELAP 10772002
Tin EPA 6010 - Metals NELAP 7/1/2003
Tin EPA 6020 Metals NELAP 8/3/2005
Tin NC-MT-0002 Metals NELAP 7/1/2003
Titanium EPA 200.7 Metals NELAP 5/15/2004
Titanium EPA 6010 ~ Metals NELAP 7/1/2003
Titanium EPA 6020 Metals - NELAP 8/3/2005
Tokuthion (Prothiophos) EPA 8141 Pesticides-Herbicides-PCB's NELAP 7/1/2003
Toluene EPA 602 Volatile Organics NELAP 3/18/2004
Toluene EPA 624 Volatile Organics NELAP 3/18/2004
Toluene EPA 8021 Volatile Organics NELAP 3/18/2004
Toluene EPA 8260 Volatile Organics NELAP 3/18/2004
Total cyanide EPA 3354 General Chemistry NELAP 10/7/2002
Total cyanide EPA 9012 ) General Chemistry NELAP 4/29/2004
Total nitrate-nitrite EPA 9056 General Chemistry NELAP 7/1/2003
Total organic carbon EPA 415.1 General Chemistry NELAP 10/7/2002
Total organic carbon EPA 9060 General Chemistry NELAP 7/1/2003
Total Petroleum Hydrocarbons (TPH) EPA 1664 General Chemistry " NELAP 4/29/2004

Clients and Customers are urged to verify the laboratory's current certification status with
the Environmental Laboratory Certification Program. Issue Date: 7/2/2007 Expiration Date: 6/30/2008
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Attachment to Certificate #: E8§7225-12, expiration date June 30, 2008. This listing of accredited
analytes should be used only when associated with a valid certificate.
State Laboratory ID: E87225 EPA Lab Code: OH00048 (330) 497-9396
- E87225
TestAmerica - North Canton
4101 Shuffel Drive NW

North Canton, OH 44720-6961
Matrix:  Non-Potable Water

Certification

Analyte Method/Tech Category Type Effective Date
Total phenolics EPA 420.1 General Chemistry NELAP 4/29/2004
Total phenolics EPA 9065 General Chemistry NELAP 7/1/2003
Toxaphene (Chlorinated camphene) EPA 608 Pesticides-Herbicides-PCB's NELAP 3/18/2004
Toxaphene (Chlorinated camphene) EPA 8081 Pesticides-Herbicides-PCB's NELAP 3/18/2004
trans-1,2-Dichloroethylene EPA 601 Volatile Organics NELAP 10/7/2002
trans-1,2-Dichloroethylene EPA 624 ’ Volatile Organics NELAP 10/7/2002
trans-1,2-Dichloroethylene EPA 8021 Volatile Organics NELAP 7/1/2003
trans-1,2-Dichloroethylene EPA 8260 Volatile Organics NELAP 7/1/2003
trans-1,3-Dichloropropylene EPA 601 : Volatile Organics NELAP 9/1/2004
trans-1,3-Dichloropropylene EPA 624 Volatile Organics NELAP 3/18/2004
trans-1,3-Dichloropropylene EPA 8021 Volatile Organics NELAP 9/1/2004
trans-1,3-Dichloropropylene EPA 8260 Volatile Organics NELAP 3/18/2004
trans-1,4-Dichloro-2-butene EPA 8260 Volatile Organics NELAP 7/1/2003
Trichloroethene (Trichloroethylene) EPA 601 Volatile Organics NELAP 3/18/2004
Trichloroethene (Trichloroethylene) EPA 624 Volatile Organics NELAP 3/18/2004
Trichloroethene (Trichloroethylene) EPA 8021 Volatile Organics NELAP 3/18/2004
Trichloroethene (Trichloroethylene) EPA 8260 Volatile Organics NELAP 3/18/2004
Trichlorofluoromethane ' EPA 601 Volatile Organics NELAP 3/18/2004
Trichlorofluoromethane EPA 624 Volatile Organics NELAP 3/18/2004
Trichlorofluoromethane EPA 8021 Volatile Organics NELAP 3/18/2004
Trichlorofluoromethane EPA 8260 Volatile Organics NELAP 3/18/2004
Trichloronate EPA 8141 Pesticides-Herbicides-PCB's NELAP 7/1/2003
Turbidity EPA 180.1 General Chemistry NELAP 10/7/2002
Vanadium EPA 200.7 Metals NELAP 3/18/2004
Vanadium EPA 200.8 Metals NELAP 5/15/2007
Vanadium EPA 6010 Metals NELAP 7/1/2003
Vanadium EPA 6020 Metals NELAP 5/15/2007
Vanadium NC-MT-0002 Metals NELAP 5/15/2007
Vinyl acetate EPA 8260 Volatile Organics NELAP 7/1/2003
Vinyl chloride EPA 601 Volatile Organics NELAP 3/18/2004
Viny! chloride EPA 624 Volatile Organics NELAP 3/18/2004
Vinyl chloride EPA 8021 Volatile Organics NELAP 3/18/2004
Vinyl chloride EPA 8260 Volatile Organics NELAP 6/16/2004
Xylene (total) EPA 602 Volatile Organics NELAP 10/7/2002
Xylene (total) EPA 624 Volatile Organics NELAP 9/1/2004
Xylene (total) EPA 8021 Volatile Organics NELAP 3/18/2004

Clients and Customers are urged to verify the laboratory's current certification status with
the Environmental Laboratory Certification Program. Issue Date: 7/2/2007 Expiration Date: 6/30/2008
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Attachment to Certificate #: £87225-12, expiration date June 30, 2008. This listing of accredited
analytes should be used only when associated with a valid certificate.
State Laboratory ID: E87225 EPA Lab Code: OH00048 (330) 497-9396
E87225
TestAmerica - North Canton
4101 Shuffel Drive NW

North Canton, OH 44720-6961
Matrix:  Non-Potable Water

Certification
Analyte Method/Tech Category Type Effective Date
Xylene (total) EPA 8260 Volatile Organics NELAP 9/1/2004
Zinc EPA 200.7 Metals NELAP 3/18/2004
Zinc EPA 200.8 Metals NELAP 5/15/2007
Zinc EPA 6010 Metals NELAP 7/1/2003
Zinc EPA 6020 Metals NELAP 5/15/2007

Clients and Customers are urged to verify the laboratory's current certification status with
the Environmental Laboratory Certification Program. Issue Date: 7/2/2007 Expiration Date: 6/30/2008
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Attachment to Certificate #: E87225-12, expiration date June 30, 2008. This listing of accredited
analytes should be used only when associated with a valid certificate.

State Laboratory ID: E87225 EPA Lab Code: OH00048 (330) 497-9396

E87225

TestAmerica - North Canton
4101 Shuffel Drive NW

North Canton, OH -44720-6961

Matrix:  Solid and Chemical Materials

Certification
Analyte ‘ Method/Tech Category Type Effective Date
1,1,1,2-Tetrachloroethane EPA 8260 Volatile Organics NELAP 10/7/2002
1,1,1-Trichloroethane EPA 8260 Volatile Organics NELAP 3/18/2004
1,1,2,2-Tetrachloroethane EPA 8260 Volatile Organics NELAP 3/18/2004
1,1,2-Trichloroethane EPA 8260 Volatile Organics NELAP 3/18/2004
1,1-Dichloroethane EPA 8260 Volatile Organics NELAP 3/18/2004
1,1-Dichloroethylene ' EPA 8260 Volatile Organics ) NELAP 3/18/2004
1,1-Dichloropropene EPA 8260 Volatile Organics NELAP 10/7/2002
1,2,3-Trichloropropane EPA 8260 Volatile Organics NELAP 10/7/2002
1,2,4,5-Tetrachlorobenzene EPA 8270 Extractable Organics NELAP 10/7/2002
1,2,4-Trichlorobenzene EPA 8260 Volatile Organics NELAP 10/7/2002
1,2,4-Trichlorobenzene EPA 8270 Extractable Organics NELAP 3/18/2004
1,2,4-Trimethylbenzene EPA 8021 Volatile Organics NELAP 10/7/2002
1,2,4-Trimethylbenzene EPA 8260 Volatile Organics NELAP 10/7/2002
1,2-Dibromo-3-chloropropane (DBCP) - EPA 8260 Volatile Organics NELAP 10/7/2002
1,2-Dibromoethane (EDB, Ethylene dibromide)  EPA 8260 Volatile Organics : NELAP 10/7/2002
1,2-Dichlorobenzene EPA 8260 Volatile Organics . NELAP 3/18/2004
1,2-Dichlorobenzene EPA 8270 Extractable Organics NELAP. 10/7/2002
1,2-Dichloroethane EPA 8260 Volatile Organics NELAP 3/18/2004
1,2-Dichloropropane EPA 8260 Volatile Organics NELAP 3/18/2004
1,2-Dinitrobenzene EPA 8270 Extractable Organics NELAP 10/7/2002
1,2-Diphenylhydrazine EPA 8270 Extractable Organics NELAP 10/7/2002
1,3,5-Trimethylbenzene EPA 8021 Volatile Organics NELAP 10/7/2002
1,3,5-Trimethylbenzene EPA 8260 Volatile Organics NELAP 10/7/2002
1,3,5-Trinitrobenzene (1,3,5-TNB) EPA 8270 Extractable Organics NELAP 10/7/2002
1,3-Dichlorobenzene EPA 8260 Volatile Organics NELAP 3/18/2004
1,3-Dichlorobenzene EPA 8270 Extractable Organics NELAP 10/7/2002
1,3-Dichloropropane EPA 8260 Volatile Organics : NELAP 10/7/2002
1,3-Dinitrobenzene (1,3-DNB) EPA 8270 Extractable Organics NELAP 10/7/2002
1,4-Dichlorobenzene EPA 8260 Volatile Organics NELAP 3/18/2004
1,4-Dichlorobenzene EPA 8270 Extractable Organics NELAP 10/7/2002
1,4-Dinitrobenzene EPA 8270 Extractable Organics NELAP 10/7/2002
1,4-Dioxane (1,4-Diethyleneoxide) EPA 8015 Volatile Organics NELAP 10/7/2002
1,4-Dioxane (1,4-Diethyleneoxide) EPA 8260 Volatile Organics NELAP 10/7/2002
1,4-Naphthoquinone EPA 8270 Extractable Organics NELAP 10/7/2002
1,4-Phenylenediamine EPA 8270 Extractable Organics NELAP 10/7/2002
1-Naphthylamine EPA 8270 Extractable Organics NELAP 10/7/2002

Clients and Customers are urged to verify the laboratory's current certification status with
the Environmental Laboratory Certification Program. Issue Date: 7/2/2007 Expiration Date: 6/30/2008
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Attachment to Certificate #: E87225-12, expiration date June 30, 2008. This listing of accredited
analytes should be used only when associated with a valid certificate.

State Laboratory ID: E87225 EPA Lab Code: OH00048 (330) 497-9396

E87225

TestAmerica - North Canton
4101 Shuffel Drive NW

North Canton, OH 44720-6961

Matrix:  Solid and Chemical Materials

Certification
Analyte Method/Tech Category Type Effective Date
2,2-Dichloropropane EPA 8260 Volatile Organics NELAP 10/7/2002
2,3,4,6-Tetrachlorophenol EPA 8270 Extractable Organics NELAP 10/7/2002
2,4,5-T EPA 8151 Pesticides-Herbicides-PCB's NELAP 3/18/2004
2,4,5-Trichlorophenol EPA 8270 Extractable Organics NELAP 10/7/2002
2,4,6-Trichlorophenol EPA 8270 Extractable Organics NELAP 3/18/2004
2,4-D EPA 8151 Pesticides-Herbicides-PCB's NELAP 3/18/2004
2,4-DB EPA 8151 Pesticides-Herbicides-PCB's NELAP 10/7/2002
2,4-Dichlorophenol EPA 8270 Extractable Organics NELAP 3/18/2004
2,4-Dimethylphenol EPA 8270 Extractable Organics NELAP 3/18/2004
2,4-Dinitrophenol EPA 8270 Extractable Organics NELAP 3/18/2004
2.4-Dinitrotoluene (2,4-DNT) EPA 8270 Extractable Organics NELAP 3/18/2004
2,6-Dichlorophenol EPA 8270 Extractable Organics NELAP 10/7/2002
2,6-Dinitrotoluene (2,6-DNT) EPA 8270 Extractable Organics NELAP 3/18/2004
2-Acetylaminofluorene EPA 8270 Extractable Organics . NELAP 10/7/2002
2-Butanone (Methyl ethyl ketone, MEK) EPA 8260 Volatile Organics NELAP 10/7/2002
2-Chloroethyl viny! ether EPA 8260 Volatile Organics NELAP 3/18/2004
2-Chloronaphthalene EPA 8270 Extractable Organics NELAP 3/18/2004
2-Chlorophenol EPA 8270 Extractable Organics NELAP 3/18/2004
2-Chlorotoluene EPA 8260 Volatile Organics NELAP 10/7/2002
2-Hexanone EPA 8260 Volatile Organics NELAP 10/7/2002
2-Methyl-4,6-dinitrophenol EPA 8270 Extractable Organics NELAP 3/18/2004
2-Methylnaphthalene EPA 8270 Extractable Organics NELAP 10/7/2002
2-Methylphenol (o-Cresol) EPA 8270 Extractable Organics NELAP 10/7/2002
2-Nitroaniline EPA 8270 Extractable Organics NELAP 10/7/2002
2-Nitrophenol ' EPA 8270 Extractable Organics NELAP 3/18/2004
2-Picoline (2-Methylpyridine) EPA 8270 Extractable Organics NELAP 10/7/2002
3,3'-Dichlorobenzidine EPA 8270 Extractable Organics NELAP 10/7/2002
3,3-Dimethylbenzidine EPA 8270 Extractable Organics NELAP 10/7/2002
3-Methylcholanthrene EPA 8270 Extractable Organics NELAP 10/7/2002
3-Methylphenol (m-Cresol) EPA 8270 Extractable Organics NELAP 10/7/2002
3-Nitroaniline EPA 8270 Extractable Organics NELAP 10/7/2002
4,4'-DDD EPA 8081 Volatile Organics NELAP 3/18/2004
4,4-DDE EPA 8081 : Volatile Organics NELAP 3/18/2004
4,4.DDT EPA 8081 Volatile Organics NELAP 3/18/2004
4,4'-Methylenebis(2-chloroaniline) EPA 8270 Extractable Organics NELAP 10/7/2002
4-Aminobiphenyl EPA 8270 Extractable Organics NELAP 10/7/2002

Clients and Customers are urged to verify the laboratory's current certification status with
the Environmental Laboratory Certification Program. Issue Date: 7/2/2007 Expiration Date: 6/30/2008


http:Viili'U''nOr!lE;'!R.os

Ana ML Viemonte Ros, M.D., M.FH,

Charlig Crist ; }
Secretary of Heslth

Sovernar

i5

Laboratory Scope of Accreditation Page 23 of 51

Attachment to Certificate #: E87225-12, expiration date June 30, 2008. This listing of accredited
analytes should be used only when associated with a valid certificate.

State Laboratory ID: ES87225 . EPA Lab Code: OH00048 (330) 497-9396

E87225

TestAmerica - North Canton
4101 Shuffel Drive NW

North Canton, OH 44720-6961

Matrix:  Solid and Chemical Materials

. Certification

Analyte Method/Tech Category Type Effgctive Date
4-Bromopheny! phenyl ether EPA 8270 Extractable Organics NELAP 10/7/2002
4-Chloro-3-methylphenol EPA 8270 Extractable Organics NELAP 3/18/2004
4-Chloroaniline EPA 8270 Extractable Organics NELAP 10/7/2002
4-Chloropheny! phenylether EPA 8270 Extractable Organics NELAP 10/7/2002
4-Chlorotoluene EPA 8260 Volatile Organics NELAP 10/7/2002
4-Dimethyl aminoazobenzene EPA 8270 Extractable Organics NELAP 10/7/2002
4-Methyl-2-pentanone (MIBK) EPA 8260 Volatile Organics NELAP 10/7/2002
4-Methylphenol (p-Cresol) EPA 8270 Extractable Organics NELAP 10/7/2002
4-Nitroaniline EPA 8270 Extractable Organics NELAP 10/7/2002
4-Nitrophenol EPA 8270 Extractable Organics NELAP 3/18/2004
5-Nijtro-o-toluidine EPA 8270 Extractable Organics NELAP 10/7/2002
7,12-Dimethylbenz(a) anthracene EPA 8270 Extractable Organics NELAP 10/7/2002
a-a-Dimethylphenethylamine EPA 8270 Extractable Organics NELAP 10/7/2002
Acenaphthene EPA 8270 Extractable Organics NELAP 3/18/2004
Acenaphthene EPA 8310 Extractable Organics NELAP 3/18/2004
Acenaphthylene EPA 8270 Extractable Organics NELAP 3/18/2004
Acenaphthylene EPA 8310 Extractable Organics NELAP 3/18/2004
Acetone EPA 8260 Volatile Organics NELAP 10/7/2002
Acetonitrile EPA 8260 Volatile Organics NELAP 10/7/2002
Acetophenone EPA 8270 Extractable Organics NELAP 10/7/2002
Acrolein (Propenal) EPA 8260 Volatile Organics NELAP 3/18/2004
Acrylonitrile EPA 8260 Volatile Organics NELAP 3/18/2004
Aldrin EPA 8081 Volatile Organics NELAP 3/18/2004
Allyl chloride (3-Chloropropene) EPA 8260 Volatile Organics NELAP 10/7/2002
alpha-BHC (alpha-Hexachlorocyclohexane) EPA 8081 Volatile Organics NELAP 3/18/2004
alpha-Chlordane EPA 8081 Extractable Organics NELAP 10/7/2002
Aluminum EPA 6010 Metals NELAP 10/7/2002
Aluminum EPA 6020 Metals NELAP 10/7/2002
Amenable cyanide EPA 9012 General Chemistry NELAP 10/7/2002
Ammonia as N EPA 350.2 General Chemistry NELAP 8/3/2005
Ammonia as N EPA 350.3 General Chemistry NELAP 8/3/2005
Aniline EPA 8270 Extractable Organics NELAP 10/7/2002
Anthracene EPA 8270 Extractable Organics NELAP 3/18/2004
Anthracene EPA 8310 Extractable Organics NELAP 3/18/2004
Antimony EPA 6010 Metals NELAP 3/18/2004
Antimony EPA 6020 Metals NELAP 3/18/2004

Clients and Customers are urged to verify the laboratory's current certification status with
the Environmental Laboratory Certification Program. Issue Date: 7/2/2007 Expiration Date: 6/30/2008
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Attachment to Certificate #: E§7225-12, expiration date June 30, 2008. This listing of accredited
analytes should be used only when associated with a valid certificate.

State Laboratory ID: E87225 EPA Lab Code: OH00048 (330) 497-9396

E87225 .
TestAmerica - North Canton
4101 Shuffel Drive NW

North Canton, OH 44720-6961

Matrix:  Solid and Chemical Materials

Certification

Analyte Method/Tech Category Type Effective Date
Aramite EPA 8270 Extractable Organics NELAP ‘ 10/7/2002
Aroclor-1016 (PCB-1016) EPA 8082 Extractable Organics NELAP 3/18/2004
Aroclor-1221 (PCB-1221) EPA 8082 Extractable Organics NELAP 3/18/2004
Aroclor-1232 (PCB-1232) EPA 8082 Extractable Organics NELAP 3/18/2004
Aroclor-1242 (PCB-1242) EPA 8082 Extractable Organics ~ NELAP 3/18/2004
Aroclor-1248 (PCB-1248) EPA 8082 Extractable Organics NELAP 3/18/2004
Aroclor-1254 (PCB-1254) EPA 8082 Extractable Organics NELAP 3/18/2004
Aroclor-1260 (PCB-1260) EPA 8082 Extractable Organics NELAP 3/18/2004
Arsenic EPA 6010 Metals NELAP 3/18/2004
Arsenic EPA 6020 Metals NELAP 3/18/2004
Azinphos-methyl (Guthion) EPA 8141 Pesticides-Herbicides-PCB's NELAP 10/7/2002
Barium EPA 6010 Metals NELAP 3/18/2004
Barium EPA 6020 Metals NELAP 3/18/2004
Benzene EPA 8021 Volatile Organics NELAP 3/18/2004
Benzene EPA 8260 Volatile Organics NELAP 3/18/2004
Benzidine » EPA 8270 Extractable Organics NELAP 10/7/2002
Benzo(a)anthracene EPA 8270 Extractable Organics NELAP 3/18/2004
Benzo(a)anthracene EPA 8310 Extractable Organics NELAP 3/18/2004
Benzo(a)pyrene EPA 8270 Extractable Organics NELAP 3/18/2004
Benzo(a)pyrene EPA 8310 Extractable Organics NELAP ©3/18/2004
Benzo(b)fluoranthene EPA 8270 Extractable Organics NELAP 3/18/2004
Benzo(b)fluoranthene EPA 8310 Extractable Organics NELAP 3/18/2004
Benzo(g,h,i)perylene EPA 8270 Extractable Organics NELAP 3/18/2004
Benzo(g,h,i)perylene EPA 8310 Extractable Organics NELAP 3/18/2004
Benzo(k)fluoranthene EPA 8270 Extractable Organics NELAP 10/7/2002
Benzo(k)fluoranthene EPA 8310 Extractable Organics NELAP 10/7/2002
Benzoic acid EPA 8270 Extractable Organics NELAP 10/7/2002
Benzyl alcohol EPA 8270 Extractable Organics NELAP 10/7/2002
Beryllium EPA 6010 Metals NELAP 10/7/2002
Beryllium . EPA 6020 Metals NELAP 10/7/2002
beta-BHC (beta-Hexachlorocyclohexane) EPA 8081 Volatile Organics NELAP 3/18/2004
beta-Naphthylamine EPA 8270 Extractable Organics NELAP 10/7/2002
Biochemical oxygen demand EPA 405.1 General Chemistry NELAP 8/3/2005
Biochemical oxygen demand SM 5210B General Chemistry NELAP 8/3/2005
bis(2-Chloroethoxy)methane EPA 8270 Extractable Organics NELAP 6/16/2004
bis(2-Chloroethyl) ether EPA 8270 Extractable Organics NELAP 10/7/2002

Clients and Customers are urged to verify the laboratory's current certification status with
the Environmental Laboratory Certification Program. Issue Date: 7/2/2007 Expiration Date: 6/30/2008
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State Laboratory ID: E87225 EPA Lab Code: OH00048 (330) 497-9396
E87225
TestAmerica - North Canton
4101 Shuffel Drive NW

North Canton, OH 44720-6961
Matrix:  Solid and Chemical Materials

Certification
Analyte Method/Tech Category Type Effective Date
bis(2-Chloroisopropyl) ether EPA 8270 Extractable Organics NELAP 3/18/2004
(2,2'-Oxybis(1-chloropropane))
bis(2-Ethylhexyl) phthalate (DEHP) EPA 8270 Extractable Organics NELAP 12/18/2006
Bolstar (Sulprofos) EPA 8141 Pesticides-Herbicides-PCB's NELAP 10/7/2002
Boron EPA 6010 Metals NELAP 10/7/2002
Boron EPA 6020 Metals NELAP 8/3/2005
Bromide EPA 9056 General Chemistry NELAP 10/7/2002
Bromobenzene EPA 8260 Volatile Organics NELAP 10/7/2002
Bromochloromethane EPA 8260 Volatile Organics NELAP 10/7/2002
Bromodichloromethane EPA 8260 Volatile Organics NELAP 3/18/2004
Bromoform EPA 8260 Volatile Organics NELAP 3/18/2004
Butyl benzyl phthalate EPA 8270 Extractable Organics NELAP 3/18/2004
Cadmium EPA 6010 Metals NELAP 3/18/2004
Cadmium EPA 6020 Metals NELAP 6/10/2004
Calcium EPA 6010 Metals NELAP 10/7/2002
Calcium EPA 6020 Metals NELAP 8/3/2005
Carbazole EPA 8270 Extractable Organics NELAP 10/7/2002
Carbon disulfide EPA 8260 Volatile Organics NELAP 10/7/2002
Carbon tetrachloride EPA 8260 Volatile Organics NELAP 3/18/2004
Carbonaceous BOD (CBOD) SM 5210 B General Chemistry NELAP 8/3/2005
Chlordane (tech.) EPA 8081 Volatile Organics NELAP 3/18/2004
Chloride EPA 9056 General Chemistry NELAP 10/7/2002
Chloride EPA 9251 General Chemistry NELAP 10/7/2002
Chlorobenzene EPA 8260 Volatile Organics NELAP 3/18/2004
Chlorobenzilate EPA 8081 Extractable Organics . NELAP 10/7/2002
Chlorobenzilate EPA 8270 Extractable Organics NELAP 10/7/2002
Chloroethane EPA 8260 Volatile Organics NELAP 3/18/2004
Chloroform EPA 8260 Volatile Organics NELAP 3/18/2004
Chloroprene EPA 8260 Volatile Organics NELAP 10/7/2002
Chlorpyrifos EPA 8141 Pesticides-Herbicides-PCB's NELAP 10/7/2002
Chromium EPA 6010 Metals NELAP 3/18/2004
Chromium EPA 6020 Metals NELAP 3/18/2004
Chromium VI EPA 7196 General Chemistry NELAP 4/29/2004
Chrysene EPA 8270 Extractable Organics NELAP 3/18/2004
Chrysene EPA 8310 Extractable Organics NELAP 3/18/2004
cis-1,2-Dichloroethylene EPA 8260 Volatile Organics NELAP 10/7/2002
cis-1,3-Dichloropropene EPA 8260 Volatile Organics NELAP 3/18/2004

Clients and Customers are urged to verify the laboratory's current certification status with
the Environmental Laboratory Certification Program. Issue Date: 7/2/2007 Expiration Date: 6/30/2008
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analytes should be used only when associated with a valid certificate.

State Laboratory ID: E87225 EPA Lab Code: OH00048 (330) 497-9396

E87225

TestAmerica - North Canton
4101 Shuffel Drive NW

North Canton, OH 44720-6961

Matrix:  Solid and Chemical Materials

Certification
Analyte Method/Tech Category Type Effective Date
Cobalt EPA 6010 Metals NELAP 10/7/2002
Cobalt EPA 6020 Metals NELAP 10/7/2002
Conductivity EPA 9050 General Chemistry NELAP 10/7/2002
Copper EPA 6010 Metals NELAP 10/7/2002
Copper EPA 6020 Metals NELAP 3/18/2004
Coumaphos EPA 8141 Pesticides-Herbicides-PCB's NELAP 10/7/2002
Dalapon EPA 8151 Pesticides-Herbicides-PCB's NELAP 10/7/2002
delta-BHC EPA 8081 Volatile Organics NELAP 3/18/2004
Demeton-s EPA 8141 Pesticides-Herbicides-PCB's NELAP 10/7/2002
Diallate EPA 8081 Extractable Organics NELAP 10/7/2002
Diallate EPA 8270 Extractable Organics NELAP 10/7/2002
Diazinon EPA 8141 Pesticides-Herbicides-PCB's NELAP 10/7/2002
Dibenz(a,h) anthracene EPA 8270 Extractable Organics NELAP 3/18/2004
Dibenz(a,h) anthracene EPA 8310 Extractable Organics NELAP 3/18/2004
Dibenzofuran EPA 8270 Extractable Organics NELAP 10/7/2002
Dibromochloromethane EPA 8260 Volatile Organics NELAP 3/18/2004
Dibromomethane ' EPA 8260 Volatile Organics NELAP 10/7/2002
Dicamba EPA 8151 Pesticides-Herbicides-PCB's NELAP 3/18/2004
Dichlorodifluoromethane EPA 8260 Volatile Organics NELAP 3/18/2004
Dichloroprop (Dichlorprop) EPA 8151 Pesticides-Herbicides-PCB's NELAP 10/7/2002
Dichlorovos (DDVP, Dichlorvos) EPA 8141 Pesticides-Herbicides-PCB's NELAP 10/7/2002
Dieldrin EPA 8081 Volatile Organics NELAP 3/18/2004
Diesel range organics (DRO) EPA 8015 Extractable Organics NELAP 10/7/2002
Diethyl phthalate EPA 8270 Extractable Organics NELAP 3/18/2004
Dimethoate EPA 8141 Pesticides-Herbicides-PCB's NELAP 10/7/2002
Dimethoate EPA 8270 Extractable Organics NELAP 10/7/2002
Dimethyl phthalate EPA 8270 Extractable Organics NELAP 3/18/2004
Di-n-butyl phthalate EPA 8270 Extractable Organics NELAP 3/18/2004
Di-n-octyl phthalate EPA 8270 Extractable Organics NELAP 3/18/2004
Dinoseb (2-sec-butyl-4,6-dinitrophenol, DNBP)  EPA 8151 Pesticides-Herbicides-PCB's NELAP 10/7/2002
Dinoseb (2-sec-butyl-4,6-dinitrophenol, DNBP)  EPA 8270 Extractable Organics NELAP 10/7/2002
Diphenylamine EPA 8270 Extractable Organics NELAP 10/7/2002
Disulfoton EPA 8141 Pesticides-Herbicides-PCB's NELAP 3/17/2003
Disulfoton EPA 8270 Extractable Organics NELAP 3/17/2003
Endosulfan I EPA 8081 Volatile Organics NELAP 3/18/2004
Endosulfan II EPA 8081 Volatile Organics NELAP 3/18/2004

Clients and Customers are urged to verify the laboratory's current certification status with
the Environmental Laboratory Certification Program. Issue Date: 7/2/2007 Expiration Date: 6/30/2008
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Attachment to Certificate #: E87225-12, expiration date June 30, 2008. This listing of accredited
analytes should be used only when associated with a valid certificate.

State Laboratory ID: E87225 EPA Lab Code: OH00048 (330) 497-9396

E87225

TestAmerica - North Canton
4101 Shuffel Drive NW

North Canton, OH 44720-6961

Matrix: Solid and Chemical Materials

Certification .

Analyte Method/Tech Category Type Effective Date
Endosulfan sulfate EPA 8081 Volatile Organics NELAP 3/18/2004
Endrin EPA 8081 Volatile Organics NELAP 3/18/2004
Endrin aldehyde EPA 8081 Volatile Organics NELAP 3/18/2004
Endrin ketone EPA 8081 Pesticides-Herbicides-PCB's NELAP 10/7/2002
Ethoprop EPA 8141 Pesticides-Herbicides-PCB's NELAP 10/7/2002
Ethyl methacrylate EPA 8260 Volatile Organics NELAP 10/7/2002
Ethyl methanesulfonate EPA 8270 Extractable Organics NELAP ©10/7/2002
Ethylbenzene ‘ EPA 8021 ) Volatile Organics NELAP 3/18/2004
Ethylbenzene EPA 8260 Volatile Organics . NELAP . 3/18/2004
Ethylene oxide EPA 8015 Volatile Organics NELAP 10/7/2002
Famphur EPA 8141 Pesticides-Herbicides-PCB's NELAP 10/7/2002
Famphur EPA 8270 Extractable Organics NELAP 10/7/2002
Fensulfothion EPA 8141 Pesticides-Herbicides-PCB's NELAP 10/7/2002
Fenthion EPA 8141 Pesticides-Herbicides-PCB's NELAP 10/7/2002
Fluoranthene ' EPA 8270 Extractable Organics NELAP 3/18/2004
Fluoranthene EPA 8310 Extractable Organics NELAP 3/18/2004
Fluorene ~ EPA 8270 Extractable Organics NELAP 3/18/2004
Fluorene EPA 8310 Extractable Organics NELAP 3/18/2004
Fluoride EPA 9056 General Chemistry NELAP 10/7/2002
gamma-BHC (Lindane, EPA 8081 Volatile Organics NELAP 3/18/2004
gamma-Hexachlorocyclohexane)

gamma-Chlordane EPA 8081 Extractable Organics NELAP 10/7/2002
Gasoline range organics (GRO) EPA 8015 Extractable Organics NELAP 10/7/2002
Heptachlor EPA 8081 Volatile Organics NELAP 3/18/2004
Heptachlor epoxide o EPA 8081 Volatile Organics NELAP 3/18/2004
Hexachlorobenzene EPA 8270 . Extractable Organics NELAP 3/18/2004
Hexachlorobutadiene EPA 8260 Volatile Organics NELAP 10/7/2002
Hexachlorobutadiene EPA 8270 Extractable Organics NELAP 3/18/2004
Hexachlorocyclopentadiene EPA 8270 Extractable Organics NELAP 3/18/2004
Hexachloroethane EPA 8270 Extractable Organics NELAP 3/18/2004
Hexachloropropene EPA 8270 Extractable Organics NELAP 10/7/2002
Ignitability ) EPA 1010 General Chemistry NELAP 10/7/2002
Indeno(1,2,3-cd)pyrene EPA 8270 Extractable Organics NELAP 3/18/2004
Indeno(1,2,3-cd)pyrene EPA 8310 Extractable Organics NELAP . 3/18/2004
Todomethane (Methyl iodide) EPA 8260 Volatile Organics NELAP 10/7/2002
Iron EPA 6010 Metals NELAP 10/7/2002
Isobutyl alcohol (2-Methy!-1-propanol) EPA 8015 Volatile Organics NELAP 10/7/2002

Clients and Customers are urged to verify the laboratory's current certification status with
the Environmental Laboratory Certification Program. Issue Date: 7/2/2007 Expiration Date: 6/30/2008
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Attachment to Certificate #: E§7225-12, expiration date June 30, 2008. This listing of accredited
analytes should be used only when associated with a valid certificate.

State Laboratory ID: E87225 EPA Lab Code: OHO00048 (330) 497-9396

E87225

TestAmerica - North Canton
4101 Shuffel Drive NW

North Canton, OH 44720-6961

Matrix:  Solid and Chemical Materials

Certification
Analyte Method/Tech Category Type Effective Date
Isobutyl alcohol (2-Methyl-1-propanol) EPA 8260 Volatile Organics NELAP 10/7/2002
Isodrin EPA 8081 Extractable Organics NELAP 10/7/2002
Isophorone EPA 8270 Extractable Organics NELAP 3/18/2004
Isopropylbenzene EPA 8260 Volatile Organics NELAP 10/7/2002
Isosafrole EPA 8270 Extractable Organics NELAP 10/7/2002
Kepone EPA 8081 Extractable Organics NELAP 10/7/2002
Kjeldahl nitrogen - total EPA 351.3 General Chemistry NELAP 8/3/2005
Lead EPA 6010 Metals NELAP 3/18/2004
Lead EPA 6020 Metals NELAP 3/18/2004
Magnesium EPA 6010 Metals NELAP 10/7/2002
Magnesium EPA 6020 Metals NELAP 8/3/2005
Malathion EPA 8141 Pesticides-Herbicides-PCB's NELAP 10/7/2002
Manganese EPA 6010 Metals NELAP 10/7/2002
Manganese EPA 6020 Metals ' NELAP 10/7/2002
MCPA EPA 8151 Pesticides-Herbicides-PCB's NELAP 10/7/2002
MCPP EPA 8151 Pesticides-Herbicides-PCB's NELAP 10/7/2002
Mercury EPA 7471 Metals NELAP 4/29/2004
Merphos EPA 8141 Pesticides-Herbicides-PCB's NELAP 10/7/2002
Methacrylonitrile ' EPA 8260 Volatile Organics NELAP 10/7/2002
Methapyrilene EPA 8270 Extractable Organics NELAP 10/7/2002
Methoxychlor EPA 8081 Volatile Organics NELAP 4/29/2004
Methyl bromide (Bromomethane) EPA 8260 Volatile Organics NELAP 3/18/2004
Methy! chloride (Chloromethane) EPA 8260 Volatile Organics NELAP 3/18/2004
Methyl methacrylate EPA 8260 Volatile Organics NELAP 10/7/2002
Methyl methanesulfonate EPA 8270 Extractable Organics NELAP 10/7/2002
Methyl parathion (Parathion, methyl) EPA 8141 Pesticides-Herbicides-PCB's NELAP 10/7/2002
Methyl tert-butyl ether MTBE) EPA 8021 Volatile Organics NELAP 10/7/2002
Methyl tert-butyl ether (MTBE) EPA 8260 Volatile Organics NELAP 10/7/2002
Methylene chloride EPA 8260 Volatile Organics NELAP 3/18/2004
Mevinphos EPA 8141 Pesticides-Herbicides-PCB's NELAP 10/7/2002
Molybdenum EPA 6010 Metals NELAP 10/7/2002
Molybdenum EPA 6020 Metals NELAP 10/7/2002
© Naled EPA 8141 Pesticides-Herbicides-PCB's NELAP 10/7/2002
Naphthalene EPA 8021 Volatile Organics NELAP 10/7/2002
Naphthalene EPA 8260 Volatile Organics NELAP 10/7/2002
Naphthalene EPA 8270 Extractable Organics NELAP 3/18/2004

Clients and Customers are urged to verify the laboratory's current certification status with
the Environmental Laboratory Certification Program. Issue Date: 7/2/2007 Expiration Date: 6/30/2008



Ana M. Viamonte Bos, M.y, M.

Charlie Crist
Secretary of Heall

LBOvernot

Laboratory Scope of Accreditation Page 29 of 31

Attachment to Certificate #: E87225-12, expiration date June 30, 2008. This listing of accredited
analytes should be used only when associated with a valid certificate.

State Laboratory ID: E87225 EPA Lab Code: OH00048 (330) 497-9396

E87225

TestAmerica - North Canton

4101 Shuffel Drive NW

North Canton, OH 44720-6961 T

Matrix: Solid and Chemical Materials

Certification

Analyte Method/Tech Category Type Effective Date
Naphthalene EPA 8310 Extractable Organics NELAP 3/18/2004
n-Butylbenzene EPA 8260 Volatile Organics NELAP 10/7/2002
Nickel EPA 6010 Metals NELAP 3/18/2004
Nickel EPA 6020 Metals NELAP 3/18/2004
Nitrate EPA 9056 General Chemistry ) NELAP 10/7/2002
Nitrate as N EPA 3532 General Chemistry NELAP 8/3/2005
Nitrite EPA 9056 ' General Chemistry NELAP 10/7/2002
Nitrite as N EPA 353.2 General Chemistry NELAP 8/3/2005
Nitrobenzene EPA 8270 Extractable Organics NELAP 3/18/2004
Nitroquinoline-1-oxide EPA 8270 Extractable Organics NELAP 10/7/2002
n-Nitrosodiethylamine EPA 8270 Extractable Organics NELAP 10/7/2002
n-Nitrosodimethylamine EPA 8270 Extractable Organics NELAP * 10/7/2002
n-Nitroso-di-n-butylamine EPA 8270 Extractable Organics NELAP 10/7/2002
n-Nitrosodi-n-propylamine EPA 8270 Extractable Organics NELAP 10/7/2002
n-Nitrosodiphenylamine . EPA 8270 Extractable Organics NELAP 10/7/2002
n-Nitrosomethylethylamine EPA 8270 Extractable Organics NELAP 10/7/2002
n-Nitrosomorpholine EPA 8270 Extractable Organics NELAP 10/7/2002
n-Nitrosopiperidine EPA 8270 Extractable Organics NELAP 10/7/2002
n-Nitrosopyrrolidine EPA 8270 Extractable Organics NELAP 10/7/2002
n-Propylbenzene EPA 8260 Volatile Organics NELAP 10/7/2002
0,0,0-Triethyl phosphorothiocate EPA 8270 Pesticides-Herbicides-PCB's NELAP 10/7/2002
Orthophosphate as P EPA 365.1 General Chemistry NELAP 8/3/2005
Orthophosphate as P EPA 365.2 General Chemistry NELAP 8/3/2005
Orthophosphate as P EPA 9056 General Chemistry NELAP 10/7/2002
o-Toluidine EPA 8270 Extractable Organics NELAP 10/7/2002
Parathion, ethyl EPA 8141 Pesticides-Herbicides-PCB's NELAP 10/7/2002
Pentachlorobenzene EPA 8270 Extractable Organics NELAP 10/7/2002
Pentachloronitrobenzene EPA 8270 Extractable Organics NELAP 10/7/2002
Pentachlorophenol EPA 8270 Extractable Organics NELAP 3/18/2004
pH EPA 9040 General Chemistry NELAP 4/29/2004
pH EPA 9045 General Chemistry NELAP 4/29/2004
Phenacetin EPA 8270 Extractable Organics NELAP 10/7/2002
Phenanthrene EPA 8270 Extractable Organics NELAP 3/18/2004
Phenanthrene EPA 8310 Extractable Organics v NELAP 3/18/2004
Phenol EPA 8270 Extractable Organics NELAP 3/18/2004
Phorate ' EPA 8141 Pesticides-Herbicides-PCB's NELAP 10/7/2002

Clients and Customers are urged to verify the laboratory's current certification status with
the Environmental Laboratory Certification Program. Issue Date: 7/2/2007 Expiration Date: 6/30/2008
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Attachment to Certificate #: E87225-12, expiration date June 30, 2008. This listing of accredited
analytes should be used only when associated with a valid certificate.

State Laboratory ID: E87225 EPA Lab Code: OH00048 (330) 497-9396

E87225

TestAmerica - North Canton

4101 Shuffel Drive NW

North Canton, OH 44720-6961 o

Matrix:  Solid and Chemical Materials

Certification

Analyte Method/Tech Category _ Type Effective Date
Phorate EPA 8270 Pesticides-Herbicides-PCB's NELAP 10/7/2002
Phosphorus, total EPA 365.2 General Chemistry NELAP 8/3/2005
p-Isopropyltoluene EPA 8260 Volatile Organics NELAP 10/7/2002
Potassium EPA 6010 Metals NELAP © 10/7/2002
Pronamide (Kerb) EPA 8270 Extractable Organics NELAP 10/7/2002
Propionitrile (Ethyl cyanide) EPA 8260 Volatile Organics NELAP 10/7/2002
Pyrene EPA 8270 Extractable Organics NELAP 3/18/2004
Pyrene EPA 8310 Extractable Organics NELAP 3/18/2004
Pyridine EPA 8270 Extractable Organics NELAP 10/7/2002
Residue-filterable (TDS) EPA 160.1 General Chemistry NELAP 8/3/2005
Residue-nonfilterable (TSS) EPA 160.2 General Chemistry NELAP 8/3/2005
Residue-total EPA 160.3 General Chemistry NELAP 8/3/2005
Residue-volatile EPA 160.4 General Chemistry NELAP 8/3/2005
Ronnel EPA 8141 Pesticides-Herbicides-PCB's NELAP 10/7/2002
Safrole EPA 8270 Extractable Organics NELAP 10/7/2002
sec-Butylbenzene EPA 8260 Volatile Organics NELAP 10/7/2002
Selenium EPA 6010 Metals NELAP 3/18/2004
Selenium EPA 6020 Metals NELAP 3/18/2004
Silver EPA 6010 Metals NELAP 3/18/2004
Silver EPA 6020 Metals NELAP 3/18/2004
Silvex (2,4,5-TP) EPA 8151 Pesticides-Herbicides-PCB's NELAP 3/18/2004
Sodium EPA 6010 Metals NELAP 10/7/2002
Sodium EPA 6020 " Metals NELAP 8/3/2005
Stirofos EPA 8141 Pesticides-Herbicides-PCB's NELAP 10/7/2002
Strontium EPA 6020 Metals NELAP 8/3/2005
Styrene EPA 8260 Volatile Organics NELAP 10/7/2002
Sulfate EPA 9056 General Chemistry NELAP 10/7/2002
Sulfide EPA 9030/9034 General Chemistry NELAP 6/16/2004
Sulfotepp EPA 8141 Pesticides-Herbicides-PCB's NELAP 10/7/2002
Sulfotepp EPA 8270 Extractable Organics NELAP 10/7/2002
Synthetic Precipitation Leaching Procedure EPA 1312 General Chemistry NELAP 8/3/2005
tert-Butylbenzene EPA 8260 Volatile Organics NELAP 10/7/2002
Tetrachloroethylene (Perchloroethylene) EPA 8260 Volatile Organics NELAP 3/18/2004
Thallium EPA 6010 Metals NELAP 10/7/2002
Thallium EPA 6020 Metals NELAP 10/7/2002
Thionazin (Zinophos) EPA 8141 ) Pesticides-Herbicides-PCB's NELAP 10/7/2002

Clients and Customers are urged to verify the laboratory's current certification status with
the Environmental Laboratory Certification Program. ‘Issue Date: 7/2/2007 Expiration Date: 6/30/2008
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Attachment to Certificate #: E§7225-12, expiration date June 30, 2008. This listing of accredited
analytes should be used only when associated with a valid certificate.

State Laboratory ID: E87225 EPA Lab Code: OH00048 (330) 497-9396

E87225

TestAmerica - North Canton
4101 Shuffel Drive NW

North Canton, OH 44720-6961

Matrix:  Solid and Chemical Materials

i Certification

Analyte Method/Tech Category Type Effective Date
Thionazin (Zinophos) EPA 8270 Extractable Organics NELAP 10/7/2002
Tin EPA 6010 Metals NELAP 10/7/2002
Titanium EPA 6010 Metals NELAP 10/7/2002
Titanium EPA 6020 Metals NELAP 8/3/2005
Tokuthion (Prothiophos) EPA 8141 Pesticides-Herbicides-PCB's NELAP 10/7/2002
Toluene EPA 8021 Volatile Organics NELAP 3/18/2004
Toluene EPA 8260 Volatile Organics NELAP 3/18/2004
Total cyanide EPA 9012 General Chemistry NELAP 4/29/2004
Total nitrate-nitrite EPA 3532 General Chemistry NELAP 8/3/2005
Total nitrate-nitrite EPA 9056 General Chemistry ' NELAP 10/7/2002
Total organic carbon EPA 9060 General Chemistry NELAP 10/7/2002
Total phenolics EPA 9065 General Chemistry NELAP 10/7/2002
Toxaphene (Chlorinated camphene) EPA 8081 Volatile Organics NELAP 3/18/2004
Toxicity Characteristic Leaching Procedure EPA 1311 General Chemistry NELAP 4/29/2004
trans-1,2-Dichloroethylene EPA 8260 Volatile Organics NELAP 10/7/2002
trans-1,3-Dichloropropylene EPA 8260 Volatile Organics NELAP 3/18/2004
trans-1,4-Dichloro-2-butene EPA 8260 Volatile Organics NELAP 10/7/2002
Trichloroethene (Trichloroethylene) EPA 8260 Volatile Organics NELAP 3/18/2004
Trichlorofluoromethane EPA 8260 Volatile Organics NELAP 3/18/2004
Trichloronate EPA 8141 Pesticides-Herbicides-PCB's NELAP . 10/7/2002
Vanadium EPA 6010 Metals NELAP 10/7/2002
Vanadium EPA 6020 Metals ) NELAP 8/3/2005
Vinyl acetate EPA 8260 Volatile Organics NELAP 10/7/2002
Vinyl chloride EPA 8260 Volatile Organics NELAP 3/18/2004
Xylene (total) EPA 8021 Volatile Organics NELAP 3/18/2004
Xylene (total) EPA 8260 Volatile Organics NELAP 3/18/2004
Zinc EPA 6010 Metals NELAP 10/7/2002
Zinc EPA 6020 Metals NELAP 10/7/2002

Clients and Customers are urged to verify the laboratory's current certification status with
the Environmental Laboratory Certification Program. Issue Date: 7/2/2007 Expiration Date: 6/30/2008



Regulatory and Lab Limits Soil

Analyte (mg/kg)

STL MDL

STL RL

USEPA Region 9
Preliminary Remdiation
Goals (residential, soil)

RVAAP
Installation-Wide
Background Values

METALS (All analyzed with 6010C excep

t where noted)

Aluminum 5 20 76000 17700
Antimony 0.33 10 31 0.96.
Arsenic 0.34 1 0.39 154
Barium 0.2 1 5400 88.4
Beryllium 0.029 1 150 0.88
Cadmium 0.027 1 37 0
Calcium 8.4 100 N/A 15800
Chromium (total) 0.13 2 210 17.4
Cobalt 0.34 2 900 10.4
Copper 0.33 2 3100 17.7
Iron 8.7 20 23000 23100
Lead 0.24 1 400 26.1
Magnesium 2.1 100 N/A 3030
Manganese 0.042 1 1800 1450
Mercury (7471A) 0.013 0.1 23 0.04
Nickel 0.28 2 1600 21.1
Potassium 3.1 500 N/A 927
Selenium 0.3 1 390 14
Silver 0.29 2 390 0
Sodium 33 100 N/A 123
Thallium 0.53 2 5.2 0
Vanadium 0.097 2 78 31.1
Zinc 0.56 4 23000 61.8
EXPLOSIVES (CAS number) (All analyzed with 8330B)

1,3,5-Trinitrobenzene (99-35-4) 0.02 0.25 1800 N/A
1,3-Dinitrobenzene (99-65-0) 0.05 0.25 6.1 N/A
2,4,6-Trinitrotoluene (118-96-7) 0.02 0.25 16 N/A
2,4-Dinitrotoluene (121-14-2) 0.02 0.25 120 N/A
2,6-Dinitrotoluene (606-20-2) 0.03 0.25 61 N/A
2-Amino-4,6-dinitrotoluene (355-72-78-2) 0.1 0.25 N/A N/A
2-Nitrotoluene (88-72-2) 0.08 0.25 0.88 N/A
3-Nitrotoluene (99-08-1) 0.07 0.25 730 N/A
4-Amino-2,6-dinitrotoluene (1946-51-0) 0.02 0.25 N/A N/A
4-Nitrotoluene (99-99-0) 0.08 4 12 N/A
Hexachloroethane (67-72-1) 35 N/A
HMX (2691-41-0) 0.03 0.25 3100 N/A
Nitrobenzene (98-95-3) 0.05 0.25 20 N/A
PETN (78-11-5) 0.16 0.5 N/A N/A
RDX (121-82-4) 0.04 0.25 4.4 N/A
Tetryl (479-45-8) 0.05 0.25 610 N/A
PROPELLANTS (CAS Number) (Method Number)

Nitroglycerine (55-63-0) (8330) 0.13 0.5 35 N/A
Nitroguanidine (556-88-7) (UV-HPLC) 0.03161 0.25 6100 N/A
Nitrocellulose (N/A) (353.2) 0.124 0.5 N/A N/A

N/A - Not Applicable

CAS - Chemical Abstracts Service Registry Number
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Standard Operating Procedure for Records Review

1.0 INTRODUCTION

This document is intended for records review researchers in the Military Munitions
Response Program (MMRP). In addition to documenting the records review process, this
procedure also includes checklists and data collection records that are used for quality
assurance and verification.

When data reviewers use the information collected during the records review they will be
able to create an accurate picture of the military munitions-related activities that occurred
at the site. The data will be analyzed and used to determine the type of expected
munitions and explosives of concern (MEC) at various sites, general conditions and
distribution (surface and subsurface), and other relevant factors (endangered species,
terrain, vegetation, etc.) during subsequent munitions response activities.

The purpose of the records review is to locate and retrieve all documents regarding sites
that are contaminated with MEC. Data collected during the records review will be used
to create a historical records report (HRR) and a Conceptual Site Model (CSM) that will
be reviewed by the stakeholders to determine whether or not the MMRP site(s) on the
installation will require further characterization, immediate response or no further action
(NFA). The records review team will provide information that is crucial to the decision
makers.

11 Purpose

The purpose of this procedure is to document engineering-environmental Management’s
(e2M) MMRP Site Inspection (SI) Records Review process and to establish a quality
control record for process verification. This procedure was designed using guidance
from the Interstate Technology & Regulatory Council (ITRC) Munitions Response
Historical Records Review, dated November 2003 and the United States Army Corps of
Engineers (USACE) Ordnance and Explosives Response, EP1110-1-18, published April
2000.



20 RECORDS REVIEW TEAM

The primary research team is comprised of a team leader, archivist, GIS specialist, and
researchers. Managers involved in the records review process include the program
manager, technical project manager (TPM) and quality control (QC) manager. The roles
and responsibilities of individuals in these positions include:

e Program Manager: The Program Manager oversees the TPM and reports directly to
the Vice President, Restoration, and the USACE Project Manager. The Program
Manager has full authority over the performance of the project and can direct
changes in project implementation.

e Technical Project Manager: The TPM for the project is fully responsible and
accountable for all project activities. The TPM reports directly to the Program
Manager. The TPM is the primary contact with the regulators and USACE for
project-specific activities.

Quality Assurance/Quality Control Manager (QA/QC): The QA/QC Manager reports
directly to the TPM. As appropriate, the QA/QC Manager will provide oversight for
training, control checks, and process correction/improvement actions.

e Team Leader: The Team Leader reports directly to the TPM and is responsible for
coordinating the research team’s field activities.

e Archivist: The research team archivist ensures that all data collected is properly
archived and uploaded to the secured site for review.

e GIS Specialist: The GIS Specialist creates and modifies GIS documents based on
data collected by research teams.

e Researcher: Researcher responsibilities include the review and collection of all
relevant data during site visits.



3.0 DEVELOP A RECORDS REVIEW PLAN

A records search involves examining and collecting data from several sources. By
developing and following a detailed plan researchers ensure that the objectives of the
search are accomplished. During the implementation phase of the records review process
researchers will use checklists developed during the planning phase to document the
completion of tasks and to quickly identify data gaps and data conflicts. The most
effective and efficient time to address these issues is during the data collection process.

3.1 Review and Summarize Known Information

The team leader will work with the project manager to review and summarize the data
collected during the CTT Inventory and include any information that may have become
available after the Inventory’s completion. The summary will be used to brief the
research team and to develop checklists that will guide the team through the records
review process.

3.1.1 Review Key Data Items

Table 3.1 shows examples of key data items and their relevance to the HRR and the
subsequent decision-making process.

Table 3.1

Data Item Relevance

Explosive Ordnance (OD) | Indicates the type of munitions potentially present and
response reports shows where and when EOD personnel conducted a
munitions or explosives emergency response.

Firing orders Authorization for unit commanders to conduct live-fire
training. Provides the date and location of range use and the
type and amount of military munitions used.

Munitions storage records | Records stockpile actions (e.g., receipt, issue, shipment,
destruction) and movement of munitions on records such as
Form 4508.

Facility maps Frequently show the locations of training areas, firing
ranges, magazines and open burning/open detonation
(OB/OD) sites, munitions-related facilities, etc.

Command and unit history | All services require individual units to write yearly histories
that can contain valuable training information including the
dates and location of live-fire training or testing.




Data Item

Relevance

Aerial photographs

When analyzed by a professional, aerial photographs from
successive years can form a record of changing land use.
Experienced analysts can frequently identify firing points,
target impact areas, magazine storage areas, and OB/OD
areas.

Personal interviews

Can provide first-hand knowledge of the location and dates
of military munitions-related activities. Whenever possible,
information derived from personal interviews should be
verified with other sources.

Newspaper articles
(installation and local)

Frequently cover major training activities and troop
movements.

Land transfer records
(particularly for FUDS)

Help determine the use of the property after its transfer from
DoD control.

Weather records

May indicate likelihood that MEC will surface over time by
frost heave, erosion, etc. Can also help determine the best
time for site investigations.

Topography and
vegetation data

Assists future planning of the required munitions response
actions.

Geological data

Helps determine the most appropriate technologies for use
at the MRS.

Surface water, wetland,
endangered species and
cultural resources

Assists future planning of the required munitions responses,
particularly site characterization. Also helps to identify
potential receptors likely to be impacted that can be
included in the CSM.

Groundwater data

Helps address potential groundwater contamination from
MC if that is a potential concern at the site.

Source: ITRC




3.2

Complete the Data Inventory Checklist

Use the key data items to complete the data inventory checklist.

YES

NO

CHECKLIST ITEM

Have the Installation’s known years of operation been defined?

Have the Installation’s known uses been correctly identified?

Are the Command and Unit Histories known?

If an Archive Search Report (ASR) is available, has it been
collected?

Has all archival information been collected?

Have all firing points been identified?

Have EOD reports been collected?

Have types of munitions used been identified?

Is the probable penetration depth and density of munitions known?

Have munitions storage records been reviewed?

Has an accurate facility map been found?

Have pertinent aerial photographs been collected?

Are personal interviews complete?

Have local newspaper offices been visited?

Have the Installation’s newspaper archives been searched?

Have pertinent land transfer records been reviewed and collected?

Has all relevant geology, soil, hydrogeology, and hydrology data
been collected?

Has pertinent surface water information been collected?

Has information on wetlands been gathered?

Have any endangered species, threatened species or species of
concern been identified?

Have data on known cultural resources been collected?

Has all relevant groundwater data been collected?

Have all relevant Records of Decision (ROD) been collected?

Have all relevant Environmental Baseline Surveys (EBS) been
located?

Has the local Military Museum been visited?

Has the local area Museum been visited?

Has the local law enforcement office been visted?

Outstanding Issues:




3.3 Identify Data Gaps and Conflicting Data

The data inventory checklist will provide the research team a good overview of their data
collection status. A “no” response to checklist questions identifies an information source
that must be examined or eliminated as not applicable (NA). Additional examples of data
gaps include:

e Missing aerial photos from periods of time where significant military munitions
activities were known to have taken place.

e No record of range usage during a time of suspected significant military munitions
activity.

e Missing documentation of known activities. For example, validated evidence of EOD
activities exists, yet no EOD incident reports are found.

e Munitions or old firing points are observed at the site, but records do not show that
these munitions or firing points were used. Data gaps related to the munitions and
firing point are the number and type of munitions used, locations of all firing points,
locations of impact areas, and the types of use (training, testing, maneuvers,
demilitarization, etc.).

It is also during this review and planning phase that potential data conflicts could become
apparent. The records review team should identify all data conflicts and missing data
gaps and note them on the data inventory checklist. These steps will ensure that missing
information and data conflicts are addressed during the records review implementation
phase.



4.0

IMPLEMENTING THE RECORDS REVIEW

Now that a plan has been developed, the records review process is ready for
implementation. One of the first steps in this second phase is for the team leader to brief
the records review research team before they begin their field work. This briefing will
include:

4.1

A summary of known data

Any identified data gaps

All checklists

Installation maps

A review of data collection protocol including filling out data collection forms

Research Methods

Methods that researchers can use on their mission to find all the relevant data available
include:

Keeping an open mind and being prepared to look for leads to other sources of
information. One document could reference several additional sources of
information that were not originally selected or available for review.

Updating the source checklist when potential sources of information are
identified.

Assigning an experienced researcher to oversee the archive searches. The larger
archive organizations, such as the National Archives system, have a specific
procedure for accessing their documents that must be requested ahead of time.
Experienced researchers are familiar with the system and can provide realistic
time estimates for accessing the historical records and completing the research.

Assigning a person experienced in dealing with the public to perform personal
interviews. The amount of information acquired from personal interviews can be
limited by the relationship between the interviewer and the interviewee.

o Site maps and photos are helpful to identify specific areas where
munitions-related activities took place, and the interviewer should have
them available during personal interviews.

o Consider conducting a second personal interview with potentially valuable
interviewees on the site(s) if necessary. Visits to the site(s) by
knowledgeable persons have triggered additional recollections that have
yielded valuable information.



4.2 Records Review Team Communications

It is important for everyone involved in the records review process to understand that the
accumulation and analysis of historical research is a continuous process. The records
review team members should be sensitive to new sources of historical information that
need to be addressed during the implementation phase.

Frequent communication within the records review team is essential to the success of the
project. Topics discussed during the records review team’s daily out-briefings will
include a summary of the data collected during the course of the day, new information
and leads to new information, and assessments of progress made toward resolving data
gaps or data conflicts. This is also an opportune time to revise or make new research
assignments for the following day.



50 EVALUATING THE RECORDS REVIEW

e Have the appropriate archives been thoroughly checked?

e Have the correct record groups been adequately researched? If a negative response is
received from the National Archives system regarding a site, the record groups
inspected should be examined to see whether the information is possibly located
elsewhere within the system.

e Have adequate efforts been made to contact personnel that have worked or been
stationed at the site?

e Are checklists closed out and signed off?

e Have data collection forms been properly filled out?

Is QC adequately addressed in the document?

Establish a regular schedule of data QC checks. At a minimum, the assigned QC
representative should inspect the data archive monthly to ensure that each data item has
an assigned data item number, the data management form is completely and properly
filled out, and the data item is recorded on the master data log.



ORGANIC DATA QUALITY REVIEW REPORT (EXAMPLE)
EXPLOSIVES EPA SW-846 Method 8330 Modified

SDG NO: EBC22

PROJECT: WXY site, ABC client

LABORATORY: Severn Trent Laboratories, VT

SAMPLE MATRIX:__12 Water SAMPLING DATE (Month/Year) 04/2003

ANALYSES REQUESTED:__ SW-846 Method 8330 modified for expanded list

DATA REVIEWER:_Diane Short

QA REVIEWER: Diane Short & Associates, Inc. INITIALS/DATE
Telephone Logs included Yes No_ X_
Contractual Violations Yes No X_

The EPA Contract Laboratory Program National Functional Guidelines for Organic Review, 1999,
SW-846 Method 8330 modified, the STL Standard Operating Procedure for the expanded list
compounds and the project Quality Assurance Project Plan (QAPP) have been referenced by the
reviewer to perform this data validation review. The EPA qualifiers have been expanded to include
a descriptor code and value to define QC violations and their values, per the approval of the Project
Manager. Per the Scope of Work, the review includes validation of all QC forms referencing the
above documents. All of the data are further reviewed for the submitted chromatograms and PDA
determinations. General comments regarding the data/ analytical quality are part of the review when
raw data are submitted.

EX0403



I. DELIVERABLES

A. All deliverables were present as specified in the Statement of Work (SOW) or in the project
contract.

Yes X _ No__

I1. ANALYTICAL REPORT FORMS
A. The Analytical Report or Data Sheets are present and complete for all requested analyses.
Yes X No

B. Holding Times

1. The contract holding times were met for all analyses (Time of sample receipt to time of analysis
or extraction and from extraction to analysis)

Yes X No_

2. The Clean Water Act (40 CFR 136) holding times were met for all analyses (From time of sample
collection).
Yes X No___

1. INSTRUMENT CALIBRATION - HPLC

A. Initial Calibration

1. The relative standard deviation (RSD) or r? factor for the multi-point calibration was within the
contract QC limits or a linear curve was used.

Yes X _ No__

Linear curves are used.

B. Continuing Calibration

1. A continuing calibration standard was analyzed for each analysis at the required frequency and the
QC criteria were met.

Yes X No_

The azo compounds were greater than the 20% difference limit, but these compounds were not
detected nor quantitated and no qualification is required.

IV. SURROGATE

A. Surrogate spikes were analyzed with every sample.
Yes X No_

The surrogate is nitrobenzene.

B. And met the recovery limits defined in the current contract
Yes X No

V. MATRIX SPIKE/MATRIX SPIKE DUPLICATE
A. Matrix spike (MS) and matrix spike duplicates (MSD) were analyzed for every analysis
performed and for every 20 samples or for every matrix whichever is more frequent.
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Yes __X__No

B. The MS and MSD percent recoveries were within the limits defined in the contract.

Yes ~ No_X_

PY X was recovered at 58%, the lab limit is 70%. Data for the parent sample MW02-0403 are
qualified JS58 and could be biased slightly low. It is possible that false undetected data could be
reported below the Method Detection Limit (MDL), but low level *J’ values are reported and data
would be true undetected values at the reporting limit (RL).

C. The MSD relative percent differences (RPD) were within the defined contract limits.
Yes X __ No

D. The MS/MSD is a client sample.
Yes X No

VI. LABORATORY CONTROL SAMPLE

A. Laboratory Control Sample (LCS) was analyzed for every analysis performed and for every 20
samples or for every matrix whichever is more frequent.

Yes X  No_

B. The LCS percent recoveries were within the limits defined in the contract.

Yes ~ No_ X

There were LCS recoveries that were out of limits for several di- and trinitrotoluenes. These were
all on the confirmation column and data are not impacted. No qualification is required.

VII. BLANKS
A. Method Blanks were analyzed at the required frequency and for each matrix and analysis
Yes X __ No

B. Blank contamination was not found in the Method Blank
Yes X No

C. If Field Blanks were identified, blank contamination was not found
Yes No NA_ X
Field Blanks have not been identified.

VIII. FIELD QC

If Field duplicates or Performance Check Compounds were identified, they met the RPD or %
recovery criteria for the project.

Yes X No NA

Field duplicates are MWO08 and MW-09 and are acceptable at < 35% RPD or + 2x reporting limit
for low level results.
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IX. TCL COMPOUNDS

A. The identification is accurate and all retention times, chromatograms (RIC) were evaluated for all
detected compounds

Yes ~ No_ X

In order to increase the accuracy of detection of the method 8330 full suite of compounds, the
laboratory has been contracted to perform method 8330 analysis using Photo Diode Array (PDA)
confirmation. Second column confirmation has also been performed. The compounds that are more
reliably identified by PDA are RDX, HMX;, 2,6 and 2,4-dinitrotoluene, 2,4,6-TNT.

The lab narrative notes that there have been some shifts in retention time (RT) due to high
concentrations of RDX or other matrix effects. The chromatograms do indicate numerous
extraneous peaks and a large ‘hump’ from about 11 to 22 minutes of the analytical run in many of
the samples, especially MW02, MWO04T, MWO08 and MWO09. A review of the RT relative to the
identified peaks and the surrogate, however, do not verify the identification of the following
compounds. In addition, the second column confirmation does not match and the reviewer
recommends that the reported values are interference peaks and not the reported compounds. These
data have been qualified RQ to indicate lack of verification of compound identity.

Sample Compound Full Qualifier

MWO7 2-amino-4,6-DNT RQP

MWO08 2 A-4,6-DNT RQP
Nitrobenzene RQP90

MWO08DL Nitrobenzene RQP62

MWO09 2A-4,6-DNT RQP
Nitrobenzene RQP88

MWO09DL Nitrobenzene RQP28

B. Quantitation was checked to determine the accuracy of calculations for representative compounds
in each internal standards quantitation set.

Yes ~ No_X

Not part of this task.

C. The Reporting Limits (RL) for the project is met.

Yes X No_

Note that the extremely high levels of RDX, HMX and some of the other compounds has required
dilution of the samples. The lab has reported the data from the lowest dilution for each compound.

D. Two column confirmation was performed and results agree within 25% for values > 5 x RL.
Yes  No_ X

See Section A above. In addition, the low level result for 4-amino-2,6-DNT was out of limit and
data have been qualified JP. The lowest value is reported in order to minimize reporting falsely
elevated values.
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GENERAL COMMENTS
The laboratory has met the method and QAPP requirements The quality of the data is acceptable
and usable per the validation process with the clarification or qualification noted below.

Matrix Spike
PY X was recovered at 58%, the lab limit is 70%. Data for the parent sample MW02-0403 are

qualified JS58 and could be biased slightly low. It is possible that false undetected data could be
reported below the Method Detection Limit (MDL), but low level *J” values are reported and data
would be true undetected values at the reporting limit (RL).

Compound Identification

In order to increase the accuracy of detection of the method 8330 full suite of compounds, the
laboratory has been contracted to perform method 8330 analysis using Photo Diode Array (PDA)
confirmation. Second column confirmation has also been performed. The compounds that are more
reliably identified by PDA are RDX, HMX, 2,6 and 2,4-dinitrotoluene, 2,4,6-TNT.

The lab narrative notes that there have been some shifts in retention time (RT) due to high
concentrations of RDX or other matrix effects. The chromatograms do indicate numerous
extraneous peaks and a large ‘hump’ from about 11 to 22 minutes of the analytical run in many of
the samples, especially MWO02, MWO04T, MWO08 and MWO09. A review of the RT relative to the
identified peaks and the surrogate, however, do not verify the identification of the following
compounds. In addition, the second column confirmation does not match and the reviewer
recommends that the reported values are interference peaks and not the reported compounds. PDA
spectra were submitted and do not verify these identifications. These data have been qualified RQ to
indicate lack of verification of compound identity.

Sample Compound Full Qualifier

MWO7 2-amino-4,6-DNT RQP

MWO08 2 A-4,6-DNT RQP
Nitrobenzene RQP90

MWO08DL Nitrobenzene RQP62

MWO09 2A-4,6-DNT RQP
Nitrobenzene RQP88

MWO09DL Nitrobenzene RQP28

In addition, the low level result for 4-amino-2,6-DNT was out of limit and data have been qualified
JP for MWO4T. It was confirmed by PDA. The lowest value is reported in order to minimize
reporting falsely elevated values.
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INORGANIC DATA QUALITY REVIEW REPORT (EXAMPLE)
Method 6010B ICP Metals and CVAA Mercury

SAMPLE DIGEST NUMBER: 255671

PROJECT: XYZ site for ABC client

LABORATORY: Severn-Trent Laboratory, Houston, TX

SAMPLE MATRIX: Water

SAMPLING DATE (Mo/Yr)___6/03 NO. OF SAMPLES: 10 (W)

ANALYSES REQUESTED:___ SW-846 Method 6010 Metals, 7470 Mercury

SAMPLE NO. See Attached

DATA REVIEWER: William Berning INITIALS/DATE:
QA REVIEWER: Diane Short & Associates, Inc.

Telephone Logs included Yes  No_ X

Contractual Violations Yes  No_ X

The project QAPP, the EPA Contract Laboratory Program National Functional Guidelines for Inorganic
Data Review, 2000 (SOP) and the requested SW-846 methods have been used by the reviewer to perform
this data validation review. The EPA qualifiers have been expanded to include a descriptor code and value to
define QC violations and their values, per the approval of the Project Manager. The review includes review
of the holding times, summary table QC data, initial calibration and continuing calibration verification, Ten
percent of the data are reviewed from the raw data for one calculation algorithm and any QC which is not in
summary format. General comments regarding the data/analytical quality are part of the review when raw
data are submitted.
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|. DELIVERABLES
All deliverables were present as specified in the Statement of Work or project contract.
Yes_ X No

Il. CALIBRATIONS

A. All initial instrument calibrations were performed as defined in the contract or Statement of Work
(SOW). All correlation coefficients of the 3 point curve were > 0.995.

Yes X No_  NA__

B. The initial calibration verification (ICV) and continuing calibration verification (CCV) standards were
analyzed at the required frequency.

Yes X  No_

Sequencing was not required, but sufficient calibrations were present to verify that the frequencies were met
for client samples.

And the ICV and CCV standard percent recovery results were within the required control limits of 90 —
110% (Mercury 80-120%).
Yes_ X No

I1l. PREPARATION BLANKS
A. Preparation blanks were prepared and analyzed at the required frequency.
Yes_ X No

And all analytes in the preparation blank were less than the CRDL, or less than the instrument detection limit
(IDL), whichever is lower.
Yes X No

B. Field, trip, decon rinse or other field blanks are contained and identified in the package.

Yes X  No_  NA_

And the reported results are less than the CRDL or less than the IDL, whichever is lower.

Yes ~ No_ X NA

Barium was present in the rinsate blank RINS, but all sample results were >5x the blank value, so no
qualifiers were applied.

IV. SPIKE SAMPLE RECOVERY

A. A matrix (pre-digestion) spike sample was analyzed for each digestion group and/or matrix or as required
in the SOW.

Yes X No__

And the Matrix spike percent recoveries were within the required control limits of 75 — 125%.
Yes No X
The following SDGs had matrix spike results that resulted in sample qualification.

SDG SAMPLE ID ANALYTE QUALIFICATION
255671 all Mercury JS71
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The samples were qualified JS#, where the # is the percent recovery of that particular analyte. A low matrix
spike recovery indicates a possible low bias to the reported result proportional to the recovery. Please see the
summary table at the end of this report.

B. A Post-digest spike was analyzed if required.
Yes No NA_ X

C. The MS/MSD samples were client samples
Yes X No

V. DUPLICATES

A. Matrix (pre-digestion) duplicate samples were analyzed at the required frequency
Yes X No_

MS/MSD samples were also run.

And the Matrix duplicate relative percent differences (RPD) were within the required control limits (Water
20%, Soil 35%) or the RL limits were met if the duplicate values are < 5 x RL. If the either one of the
duplicate results are < 5 X RL, the RPD is not used. The QC limit is less than the difference between the
original and the duplicate results + the RL for water and + 2X the RL for soils.

Yes___ X No__

The laboratory did not report the MS/MSD relative percent difference results. The reviewer made this
determination based on the sample and spike results reported on the percent recovery QC summary forms.

VI. LABORATORY CONTROL SAMPLE
A. Laboratory control samples (LCS) were analyzed at the required frequency.
Yes X No

And LCS recoveries were within the required control limits of 80 to 120%.
Yes_ X No

VII. INSTRUMENT DETECTION LIMITS

A. The Instrument Detection Limits have met the Quarterly reporting requirements.
Yes No NA_ X

Not applicable to COD.

And all sample results have met the required detection limits (CRDL).
Yes__X__No NA_
Per the contract, the project limits have been met.

XIIl. PREPARATION AND ANALYSIS LOGS

A. All samples were prepared or analyzed within the required holding times referencing the SOW (time of
sample receipt to preparation/distillation).

Yes_ X _No__

B. All samples were analyzed within the 40 CFR 136 (Clean Water Act) recommended holding times (time
of sample collection to date of analysis).
Yes__ X_No

C. Chains of Custody (COC)
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1. Chains of Custody (COC) were reviewed and all fields were complete, signatures were present and cross
outs were clean and initialed.
Yes No X

The COC had uninitialed and undated crossouts and/or overwrites.

2. Samples were received at the required temperature and preservation.
Yes X No

XIV.FIELD QC
Field QC samples (duplicates, SRMs) were identified.
Yes X No

Samples 27B1011 and DUP A were field duplicates.

Field duplicates were within a guidance limit of < 35% RPD limit for water or <50% RPD limit for soil. If
values are < 5 x RL, the water limit is + 2 x RL and the soil limit is +4 x RL. Final determination will be
made by the project manager.
Yes X No_  NA

XV. GENERAL COMMENTS

The quality of the data is acceptable and usable with consideration of the following qualifications.
Blanks

The following calibration blank results caused sample qualification.

SDG SAMPLE ID ANALYTE QUALIFICATION
255671 all water detects <5x 3.3 | Arsenic UB3.3

ug/l

all water detects <5x 5.7 | Selenium UB5.7

ug/l

Analytes reported as contaminants in the calibration blank are qualified UB# in the affected
samples, where # is the value of the blank corrected to the units of the sample. Sample
detects whose values are less than 5x blank are qualified UB and are fully usable as
undetected values at that level.

Matrix Spikes
The following SDGs had matrix spike results that resulted in sample qualification.

SDG SAMPLE ID ANALYTE QUALIFICATION
255671 all Mercury JS71

The samples were qualified JS#, where the # is the percent recovery of that particular analyte. A low matrix
spike recovery indicates a possible low bias to the reported result proportional to the recovery.
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INORGANIC DATA QUALITY REVIEW REPORT (EXAMPLE)
PERCHLORATE BY EPA METHOD 314 (Modified)

SDG:

PROJECT:

LABORATORY: Severn Trent Laboratories, Denver CO

SAMPLE MATRIX: Water

SAMPLING DATE (Mo/YTr)___04/04 NO. OF SAMPLES: (W)

ANALYSES REQUESTED:____EPA Method 314 (STL SOP DEN-WC-0057) Perchlorate

SAMPLE NO._ See Attached Data Result Forms

DATA REVIEWER:

QA REVIEWER: Diane Short & Associates, Inc. INITIALS/DATE:
Telephone Logs included Yes No X
Contractual Violations Yes No_ X

The project deliverable criteria, the project QAPP, the EPA Contract Laboratory Program National
Functional Guidelines for Inorganic Data Review, 2000 (SOP) and the requested EPA methods have been
used by the reviewer to perform this data validation review. The EPA qualifiers have been expanded to
include a descriptor code and value to define QC violations and their values, per the approval of the Project
Manager. The review includes review of the chains of custody, the QC data and the initial calibration and
calibration verification and blanks. Ten percent of the data are further reviewed for chromatograms and
method of standard additions. General comments regarding the data/analytical quality are part of the review
when raw data are submitted.
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|. DELIVERABLEsS
All deliverables were present as specified in the Statement of Work or project contract.
Yes_ X No

Il. CALIBRATIONS

A. All initial instrument calibrations were performed as defined in the contract or Statement of Work
(SOW). All correlation coefficients of the 3 point curve were > 0.995.

Yes_ X No NA

B. The initial calibration verification (ICV) and continuing calibration verification (CCV) standards were
analyzed at the required frequency.
Yes X No

And the ICV and CCV standard percent recovery results were within the required control limits of 90 —
110% (ICV) and 85 —115% (CCV).
Yes_ X No

I1l. INSTRUMENT PERFORMANCE CHECKS

A. The Instrument Performance Check (IPC) of the conductance criteria was analyzed at the beginning of
each day and met the recovery limit of 80 to 120%.

Yes _ No__ NA

B. The perchlorate retention times remained within 5% of the IPC with no sudden time shifts.
Yes  No

C. The Matrix Conductivity Threshhold (MCT) is reported and the percent difference of the area/height
(PDAJ/H) value is below 20%
Yes  No

D. A standard with conductance that is within 10% of the MCT is analyzed and is within 70 — 130% of the
spiked value.
Yes No

E. all sample conductivity is within the MCT range.
Yes No

F If the sample conductivity exceeds the MCT, appropriate dilution or corrective action has been applied.
Yes No

IV. BLANKS
Note: the highest blank associated with any particular analyte is used for the qualification process and is the
value entered after the "B" blank descriptor.

The initial calibration blanks (ICB) and continuing calibration blanks (CCB) were analyzed at the required
frequency.

Yes X No__ NA_
For the client samples.
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And the ICB and CCB results were within the required control limits.
Yes No_ X NA

Analytes reported as contaminants in the calibration blank are qualified JB# in the affected
samples, where # is the value of the blank corrected to the units of the sample. Sample detects
whose values are less than 5x blank are qualified as are all undetected values. There could be a low
bias associated with reported data and false undetected data could be reported.

V. PREPARATION BLANKS
A. Preparation blanks were prepared and analyzed at the required frequency.
Yes_ X No

And all analytes in the preparation blank were less than the CRDL, or less than the instrument detection limit
(IDL), whichever is lower.
Yes X No

B. Field, trip, decon rinse or other field blanks are contained and identified in the package.
Yes  No X NA

And the reported results are less than the CRDL or less than the IDL, whichever is lower.
Yes No NA X

V1. SPIKE SAMPLE RECOVERY

A. A matrix (pre-digestion) spike sample was analyzed for each digestion group and/or matrix or as required
in the SOW.

Yes X _No__

And the Matrix spike percent recoveries were within the required control limits of 75 — 125%.
Yes __X__No

B. The MS/MSD samples were client samples
Yes__X__ No

VII. DUPLICATES
A. Matrix (pre-digestion) duplicate samples were analyzed at the required frequency
Yes No_ X__

And the Matrix duplicate relative percent differences (RPD) were within the required control limits (Water
20%, Soil 35%) or the RL limits were met if the duplicate values are <5 x RL. If the either one of the
duplicate results are <5 X RL, the RPD is not used. The QC limit is less than the difference between the
original and the duplicate results + the RL for water and + 2X the RL for soils.

Yes__ X No__

VIIl. LABORATORY CONTROL SAMPLE
A. Laboratory control samples (LCS) were analyzed at the required frequency.
Yes X No

And LCS recoveries were within the required control limits of 85 to 115%.
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Yes X No

IX. METHOD OF STANDARD ADDITIONS

A. Method of Standard Additions (MSA) was required and performed for samples with questionable
retention times.

Yes No NA

B. The retention time of perchlorate has been verified by the MSA standard RT.
Yes No

X. INSTRUMENT DETECTION LIMITS

A. The Instrument Detection Limits have met the Quarterly reporting requirements.

Yes No NA__ X

No IDL or MDL study was required. These limits are part of the initial contractual agreement.

And all sample results have met the required detection limits (CRDL).
Yes X No NA
EPA RLs have been met.

XI1. SAMPLE INTEGRITY AND ANALYSIS LOGS

A. All samples were prepared or analyzed within the required holding times referencing the SOW (time of
sample receipt to preparation/distillation).

Yes X No_

And samples have been correctly prepared for analysis.
Yes No

B. All samples were analyzed within the 40 CFR 136 (Clean Water Act) recommended holding times (time
of sample collection to date of analysis) or the method holding time of 28 days.
Yes X _No___

C. Chains of Custody (COC)

1. Chains of Custody (COC) were reviewed and all fields were complete, signatures were present and cross
outs were clean and initialed.

Yes_ X No__

The gap in time from relinquishment to receipt is accounted for by the FedEXx air bill.

2. Samples were received at the required temperature and preservation.
Yes_ X No___

XIl. CHROMATOGRAPHY AND RESULT VERIFICATION

For 10% of the data (or per the client request), chromatography has been reviewed for peak tailing and peak
width and possible interferences.

Yes _ No
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XIII. FIELD QC

Field QC samples (duplicates, SRMs) were identified.

Yes  No_ X_

There is a field duplicate for both soils and waters. The parent sample is not identified. Per the project
manager, field precision will be determined by the client.

Field duplicates were within a guidance limit of < 35% RPD limit for water or <50% RPD limit for soil. If
values are < 5 x RL, the water limit is + 2 X RL and the soil limit is +4 x RL. Final determination will be
made by the project manager.

Yes  No  NA X

XIV. GENERAL COMMENTS
The quality of the data is acceptable and usable with consideration of the following qualifications.
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