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EXECUTIVE SUMMARY

The U.S. Army Corps of Engineers (USACE), Louisville District, is performing Comprehensive
Environmental Response, Compensation, and Liability Act (CERCLA) closure at the former
Ravenna Army Ammunition Plant (RVAAP) near the Town of Ravenna in the northeastern
portion of Ohio. The USACE, under a Government Services Administration (GSA) Performance
Based Acquisition (PBA) contract, retained Environmental Quality Management, Inc. (EQM) to
obtain a signed Record of Decision (ROD) for the Facility-Wide groundwater (RVAAP-66) at
the former RVAAP. This Remedial Investigation/Feasibility Study (RI/FS) is being conducted
by USACE pursuant to the Ohio Environmental Protection Agency (EPA) Director’s Final
Findings and Orders (DFFOs) requiring publication of a ROD and to satisfy the legal
requirements for a Rl under CERCLA.

Past Department of Defense (DoD) activities at the RVAAP date to 1940 and include the
manufacturing, loading, handling, and storage of military explosives and ammunition. Although
no longer an active munitions manufacturing facility, the RVAAP has historically handled
hazardous wastes and operated several waste management units in support of its previous
operations. A significant amount of work has already been conducted at RVAAP surrounding
various Areas of Concern (AOCs) including remedial investigations, human health risk
evaluations, feasibility studies, interim remedial measures, groundwater monitoring, etc.

As part of the Facility-Wide groundwater RI, EQM installed 38 groundwater monitoring wells to
provide additional information in support of hydrogeologic and fate-and-transport models,
evaluate potential exit pathways, evaluate vertical contaminant distribution and/or particle
inflow/outflow through the central portion of the facility, and assess potential groundwater
impacts from Compliance Restoration (CR) sites. Note that 38 wells were installed at RVAAP
during the course of this RI. Under the Facility-Wide Groundwater Addendum, an additional
unconsolidated well was scheduled for installation in Demolition Area 2 (DA2); however, there
was only 3.5 feet of unconsolidated material present at the selected location. Consequently, the
unconsolidated well was not installed.

This report details monitoring well installation and field change requests executed in accordance
with the Final Facility-Wide Groundwater Monitoring Program Plan RVAAP-66 Facility-Wide
Groundwater Addendum (EQM, January 2012).

Monitoring Well Installation Report Page vi December 2012
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SECTION 1
INTRODUCTION

The U.S. Army Corps of Engineers (USACE), Louisville District, is performing Comprehensive
Environmental Response, Compensation, and Liability Act (CERCLA) closure at the former
Ravenna Army Ammunition Plant (RVAAP) near Ravenna, Ohio. CERCLA closure is
occurring under the Installation Restoration Program (IRP). Activities include monitoring of an
extensive network of groundwater monitoring wells, which are presented in Plate 1. The
USACE, under a Government Services Administration (GSA) Performance Based Acquisition
(PBA) contract, retained Environmental Quality Management, Inc. (EQM) (Contract No. GS-
10F-0293K — Delivery Order W912QR-11-F-0266) to obtain a signed Record of Decision
(ROD) for the Facility-Wide groundwater (RVAAP-66) at the former RVAAP. This Remedial
Investigation/Feasibility Study (RI/FS) is being conducted by USACE pursuant to the Ohio EPA
Director’s Final Findings and Orders (DFFOs) requiring publication of a ROD and to satisfy the
legal requirements for a Rl under CERCLA.

This Monitoring Well Installation Report provides a summary of activities associated with the
installation of 38 groundwater monitoring wells as part of the RI for Facility-Wide groundwater
at RVAAP. Specifically, wells were installed to provide additional information in support of
hydrogeologic and fate-and-transport models, evaluate potential exit pathways, evaluate vertical
contaminant distribution and/or particle inflow/outflow through the central portion of the facility,
and assess potential groundwater impacts from Compliance Restoration (CR) sites. Further
information regarding the rationale for this investigation, as well as the sampling procedures for
accomplishing this task, are provided in the Final Facility-Wide Groundwater Monitoring
Program Plan RVAAP-66 Facility-Wide Groundwater Addendum (EQM, January 2012), which
includes three parts: Part I) Environmental Investigation Services Addendum (EIS Addendum),
Part Il) Quality Assurance Project Plan Addendum, and Part 1) Site Safety and Health Plan
Addendum. This document was approved by the Ohio Environmental Protection Agency (EPA)
on January 24, 2012. This report details monitoring well installation and field change requests
executed in accordance with the EIS Addendum.

1.1  Facility Description

Past Department of Defense (DoD) activities at the RVAAP date to 1940 and include the
manufacturing, loading, handling, and storage of military explosives and ammunition. Until
1999, the RVAAP was identified as a 21,419-acre installation. The property boundary was
resurveyed by the Ohio Army National Guard (OHARNG) over a 2-year period from 2002 to
2003 and the actual total acreage of the property was found to be 21,683.289 acres. As of
February 2006, a total of 20,403 acres of the former 21,683-acre RVAAP have been transferred
to the United States Property and Fiscal Officer (USP&FO) for Ohio for use by the OHARNG as
a military training site. The current RVAAP consists of 1,280 acres in several distinct parcels
scattered throughout the confines of the OHARNG Camp Ravenna Joint Military Training
Center (CRIMTC). The RVAAP and CJRMTC are collocated on contiguous parcels of
property, and the CRIMTC perimeter fence completely encloses the remaining parcels of the
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RVAAP. The RVAAP is currently used as a military training site; no manufacturing operations
are conducted at the facility.

The CRIMTC is located at 8451 State Route 5 in northeastern Ohio within Portage and Trumbull
Counties, approximately 4.8 kilometers (3 miles) east-northeast of the city of Ravenna and
approximately 1.6 kilometers (1 mile) northwest of the city of Newton Falls (Figure 1-1). The
RVAAP portions of the property are solely located within Portage County. The CRIMTC
(inclusive of the RVAAP) is a parcel of property approximately 17.7 kilometers (11 miles) long
and 5.6 kilometers (3.5 miles) wide bounded by State Route 5, the Michael J. 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 Figures 1-1 and
1-2). The CRIMTC is surrounded by several communities: Windham on the north; Garrettsville
9.6 kilometers (6 miles) to the northwest; Newton Falls 1.6 kilometers (1 mile) to the southeast;
Charlestown to the southwest; and Wayland 4.8 kilometers (3 miles) to the south. When the
RVAAP was operational CRIMTC did not exist and the entire 21,683-acre parcel was a
government-owned, contractor-operated (GOCO) industrial facility. The RVAAP IRP
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 CRIMTC and RVAAP, unless otherwise specifically stated.

Various historical industrial operations at the RVAAP have been identified as potential sources
of contaminants. These operations included the load lines, sewage treatment plants, wastewater
treatment plants, vehicle maintenance areas, storage tanks, waste storage areas, equipment
storage areas, and furnaces and evaporation units. Landfills at the RVAAP were used to bury
wastes from industrial operations and sanitary sources. Settling and retention ponds at the site
collected wastewater from munitions wash-down operations at various facilities. Additionally,
the RVAAP includes several areas associated with the burning, demolition, and testing of
various munitions. These burning grounds and demolition areas are located at several large areas
or in abandoned quarries at the RVAAP. Strategic ores and other materials were stockpiled at
several locations at the site; subsequent to removal by the Defense Logistics Agency (DLA), the
residual materials may have left various contaminants in place. Potential contaminants at the site
include, but are not limited to: primary explosives, secondary explosives, propellants, metals,
polychlorinated biphenyls (PCBs), pesticides, waste oils, sludge from load lines, various
laboratory chemicals, sanitary waste, mustard agent, and petroleum products.

1.1.1 Physiographic Setting

The RVAAP is located within the Southern New York Section of the Appalachian Plateau
physiographic province (USGS, 1968). This province is characterized by elevated uplands
underlain primarily by Mississippian- and Pennsylvanian-age bedrock units that are horizontal or
gently dipping. The province is characterized by gently rolling topography with incised streams
having dendritic drainage patterns. The Southern New York Section has been modified by
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Figure 1-1. RVAAP General Location Map

Monitoring Well Installation Report Page 3 December 2012
Final



RVAAP-66 Facility-Wide Groundwater Monitoring Program Monitoring Well Installation Report

Figure 1-2. RVAAP Facility Map
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glaciations, which rounded ridges, filled major valleys, and blanketed many areas with glacially-
derived unconsolidated deposits (i.e., sand, gravel, and finer-grained outwash deposits). As a
result of glacial activity in this section, old stream drainage patterns were disrupted in many
locales and extensive wetland areas were developed.

Locally, a pre-glacial buried valley potentially exists in the central portion of the facility,
oriented in a southwest-northeast direction. This valley is filled with glacial outwash comprising
poorly-sorted clay, till, gravel, and silty sand. The presumed thickness of glacial deposits within
the valley ranges from 100 to 200 feet. However, bedrock outcrops have been documented in the
same area, so the existence of a buried valley had not been physically confirmed (Winslow, et al,
1966). During the course of this RI, glacial deposits ranging from 88- to more than 130-ft-thick
were encountered in the central portion of RVAAP (wells LL11mw-012 and NTAmw-119,
respectively), which provides further evidence for the existence of this pre-glacial valley.

1.1.2 Site Geology

The regional geology at RVAAP consists of horizontal to gently dipping sedimentary bedrock
strata of Mississippian- and Pennsylvanian-age overlain by varying thicknesses of Pleistocene-
age unconsolidated glacial deposits. Water and associated environmental contamination in fine-
grained glacial and alluvial materials travel down from the surface to underlying groundwater
aquifers principally through fractures (termed secondary porosity) and flow between the grains
(termed primary porosity).

1.1.2.1 Unconsolidated Deposits

Bedrock at RVAAP is overlain by deposits of the Wisconsin-aged Lavery Till in the western
portion of the facility and the younger Hiram Till and associated outwash deposits in the eastern
two-thirds of the facility. Unconsolidated glacial deposits vary considerably in their character
and thickness across RVAAP, from zero (0) in some of the eastern portions of the facility to an
estimated 46 meters (150 feet) in the south-central portion. The glacial till found at RVAAP was
deposited as a more or less uniform sheet covering the bedrock surface as a ground moraine.
Where the bedrock is reasonably level, the surface of the till cover is smooth and gently
undulating. Where the bedrock surface has more relief, the till cover produces a masked
erosional topography. There is some evidence that varved clays, indicative of lake deposits,
exist in some of the deeper bedrock valleys (USACE, 1970). The Hiram Till is the most
extensive till in northeast Ohio and covers approximately the eastern two-thirds of RVAAP. Itis
material from which the silty-clay loam and clay-loam soil of much of the northern part of
northeastern Ohio is derived. The Hiram Till is the most clay-rich till of northeastern Ohio and
is only sparsely pebbly with boulders and cobbles rarely found. The Hiram Till is
characteristically thin with a median thickness of 5 feet in the eastern portion of RVAAP. The
Lavery Till is a surface till that is found in a large portion of central Portage County. It is
comprised of a clayey-silt that contains approximately 28 percent sand and 30 percent clay. The
Lavery Till contains few pebbles and only a few cobbles and boulders in marked contrast to
earlier tills found in this area. In the subsurface, below the Hiram Till, the Lavery Till is almost
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always present with maximum thicknesses up to 40 feet in the western portion of the facility;
although, its median thickness is only 4 feet. The Lavery Till can be found exposed across the
western third of RVAAP. The till is reported to be somewhat impermeable, with hydraulic
conductivities greater than 10 cm/sec.

It is unclear whether the glacial outwash deposits located in the northeast corner of RVAAP are
of the Hiram, Lavery, or another glacial episode in origin. No gravel deposits of Hiram age have
been positively identified in Portage County. Likewise, Lavery outwash is scanty and
inconspicuous. Only the most meager gravel deposits were formed in this age.

In addition to the glacial deposits, other unconsolidated deposits include alluvium associated
with the surface drainages that may or may not be continuous with the surrounding glacial tills.

1.1.2.2 Bedrock

The bedrock underlying the glacial deposits comprises sedimentary deposits, predominantly
Pennsylvanian in age, with minor deposits of Mississippian-age rocks. According to the
Preliminary Assessment for the Ravenna Army Ammunition Plant (USACE, 1996), the bedrock
units at RVAAP display a gentle southward dip of 5 to 10 ft/mile. In the bedrock below the
glacial deposits, earlier erosion has exposed progressively older bedrock units in an eastern
direction across RVAAP. The Installation Assessment of Ravenna Army Ammunition Plant
(USATHAMA, 1978) provides a map that illustrates the subsurface geology at RVAAP. The
youngest bedrock unit found on RVAAP is the Homewood Sandstone Member (Homewood) of
the Pottsville Formation. The Homewood comprises coarse- to fine-grained clay-bonded
micaceous sandstone with thin shale lenses. The Mercer Member of the Pottsville Formation
directly underlies the Homewood and consists of gray to black micaceous shale, thin sandstones,
and coal. The Connoguenessing Sandstone Member underlies the Mercer Member and
comprises coarse- to fine-grained sandstone and silty to sandy shale. The Sharon Member Shale
unit (Sharon Shale) consists of gray to black sand and micaceous shale with thin coal and
separates the Connoquenessing Sandstone Member from the underlying Sharon Conglomerate
(Sharon). Comprised of tan, coarse- to fine-grained orthoquartzite sandstone, the Sharon is
loosely cemented and is the most important aquifer found at RVAAP. The Mississippian
bedrock units found in the eastern portion of RVAAP comprise the Meadville Shale, a blue-gray
shale, and the Berea Sandstone, a massive, moderately hard, medium- to fine-grained sandstone.

In general terms, the Homewood is the shallowest bedrock to the west, and the Sharon is the
shallowest bedrock to the east at RVAAP (i.e., the Homewood is missing in the eastern half of
the site). There is a small potential that the shallowest bedrock unit to be encountered in the
western portion of RVAAP may be the Mercer Member or the Connoquenessing Sandstone,
which are exposed on the flanks of pre-glacial valley walls. As mentioned above, these two units
are depositionally between the Homewood and Sharon.
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1.1.3 Site Hydrogeology

1.1.3.1 Groundwater in Unconsolidated Deposits

Groundwater in the unconsolidated deposits is limited to sandy lenses in the glacial tills,
saturated lake clays and outwash material, and the alluvium deposits associated with the
numerous surface drainages at RVAAP. Groundwater is also present at the glacial till-bedrock
contact. Outside of the facility boundaries, unconsolidated deposits can be an important source
of groundwater, as many of the domestic wells and small public water supplies located near the
facility obtain reasonable quantities of water from wells completed in unconsolidated deposits.
There is evidence that a buried valley tributary to the Mahoning River is present in the west-
central portion of RVAAP (USATHAMA, 1978). Although buried valleys can be important
aquifers, there is no evidence to support the occurrence of significant water-bearing material in
this buried valley tributary. The main buried valley aquifer associated with the Mahoning River
does not yield significant quantities of water (USATHAMA, 1978). Because the buried valley
aquifer that may be found at RVAAP is a tributary, finer-grained sediment would be expected in
this stream valley compared to the main buried valley aquifer, culminating in potentially lower
water yields in the tributary sediments. Water production wells previously drilled in the area
(Barnes, 1950) also support the insignificance of a buried valley aquifer at RVAAP. Plate 2
shows the potentiometric surface of unconsolidated sediment at the facility from October 2011.
Groundwater in the unconsolidated aquifer predominantly flows in an eastward direction;
however, the unconsolidated zone shows numerous local flow variations influenced by
topography and drainage patterns. The local variations in flow direction suggest:

(1) groundwater in the unconsolidated deposits is generally in direct hydraulic communication
with surface water; and (2) surface water drainage ways may also act as groundwater discharge
locations. In addition, topographic ridges between surface water drainage features act as
groundwater divides in the unconsolidated deposits.

1.1.3.2 Groundwater in Bedrock Deposits

The principle water-bearing aquifer at RVAAP is the Sharon Conglomerate. Depending on the
existence and depth of overburden, the Sharon ranges from a confined to a leaky artesian aquifer.
Water yields from area wells completed in the Sharon range from 30 to 400 gallons per minute
(gpm) (USATHAMA, 1978). Well yields of 5 to 200 gpm were reported for on-site bedrock
wells completed in the Sharon (Kammer, 1982). Other local bedrock units capable of producing
water include the Homewood Sandstone, which is generally thinner and only capable of well
yields less than 10 gpm, and the Connoquenessing Sandstone. The Connoquenessing Sandstone
is a good aquifer where it occurs, but it is less productive than the Sharon Conglomerate
(Kammer, 1982).

Plate 3 shows the potentiometric surface of bedrock groundwater at the facility from October
2011. The bedrock potentiometric map shows a regional eastward flow direction that is not
affected by local surface topography. For much of the eastern half of RVAAP, the bedrock
potentiometric surface is higher than the overlying unconsolidated potentiometric surface, thus
indicating an upward hydraulic potential. This evidence suggests that there is a confining layer
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that separates the two aquifers. In the far eastern area, the two potentiometric surfaces are
approximately at the same elevation, thus suggesting that hydraulic communication between the
two aquifers is occurring.

1.2 Project Description

The primary objective of the new RI wells is to provide additional information to complete
hydrogeologic system modeling and to conduct contaminant fate-and-transport modeling for a
facility-wide groundwater approach. In addition, wells were installed to further evaluate
potential exit pathways, especially along the southern and eastern borders, assess potential
groundwater impacts from CR units, and evaluate vertical contaminant distribution and/or
particle inflow/outflow through the central portion of the facility.

Borehole drilling and monitoring well installation were completed in compliance with the
requirements, guidance, and methods presented in the Final Facility-Wide Groundwater
Monitoring Program Plan RVAAP-66 Facility-Wide Groundwater Addendum (EQM, January
2012) and approved field change requests.

1.3 Report Organization

In accordance with the Final Facility-Wide Groundwater Monitoring Program Plan RVAAP-66
Facility-Wide Groundwater Addendum (EQM, January 2012), EQM is issuing this report to
provide details of the installation of 38 monitoring wells at the site. Results of groundwater
monitoring activities will be provided in separate quarterly monitoring reports. This report is
organized into five main sections including an introduction with background, field activities,
field change requests, investigation-derived waste handling and characterization, and references.
Note that Appendix G Comment Response Table has been added to the final report. Per the
DFFOs the Ohio EPA comments on the draft report have been incorporate into the text without
Ohio EPA review. Additionally, the responses to each of the comments are included in the
Comment Response Table included in Appendix G.
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SECTION 2
FIELD ACTIVITIES

As mentioned previously, 38 wells were installed at RVAAP during the course of this RI. Under
the Facility-Wide Groundwater Addendum, an additional unconsolidated well was scheduled for
installation in Demolition Area 2 (DA2); however, there was only 3.5 feet of unconsolidated
material present at the selected location. Consequently, the unconsolidated well was not
installed.

Prior to mobilization, EQM marked the proposed well locations using painted wood slats.
Subsequently, EQM showed the locations of the proposed wells to the stakeholders for verbal
approval. A few wells (specifically, wells FWGmw-001, B12mw-013, FWGmw-004, LL6mw-
008, LL6mw-009, LL11mw-011, LL11mw-012, and FWGmw-014) were nominally field
adjusted based on stakeholder input, including the USACE, Ohio EPA, ARNG, OHARNG, and
the RVAAP Restoration Advisory Board. In addition, prior to commencement of field activities,
all materials to be used during field activities including filter pack, bentonite grout, and potable
water were approved for use by USACE.

The RI wells were installed during two mobilizations: 31 wells were installed between February
27 and April 17, 2012, and seven wells located within three Munitions Response (MR) areas
[DA2, Winklepeck Burning Grounds (WBG), and Erie Burning Grounds (EBG)] were installed
between May 29 and June 27, 2012. Upon mobilization to the site, drilling and support
equipment were visually inspected to ensure all equipment were in operable condition and free of
leaks. This visual inspection and test of functioning switches was documented on the Drill Rig
Operational Checklist for RVAAP AOC-Specific Investigations. This full checklist was
completed on a weekly basis.

The primary objective of the wells was to provide additional information in support of
hydrogeologic and fate-and-transport models. In addition, twelve (12) of these wells (LL1mw-
086, EBGmw-131, LL1mw-087, LL12mw-247, LL3mw-244, FWGmw-002, FWGmw-004,
FWGmw-007, FWGmw-011, FWGmw-012, FWGmw-015, and FWGmw-016) were installed to
further evaluate potential exit pathways, especially along the southern and eastern borders.
Thirteen (13) of the new wells (FWGmw-001, FWGmw-003, FWGmw-004, FWGmw-005,
FWGmw-008, FWGmw-009, FWGmw-010, FWGmw-011, FWGmw-012, FWGmw-013,
FWGmw-014, FWGmw-015, and FWGmw-016) were placed in the vicinity of current CR sites
to secondarily assess potential groundwater impacts from these units. One stainless steel well
(LL12mw-182ss) was installed to assess whether the occurrence of bis(2-ethylhexyl)phthalate is
the result of leaching from polyvinyl chloride (PVC) well materials. Lastly, placement of many
of the new wells within the RVAAP was proximate to AOCs to evaluate vertical contaminant
distribution and/or particle inflow/outflow through the central portion of the facility. Table 2-1
provides justification for the placement of the new wells. Figures 2-1 through 2-3 show the well
locations in reference to current site features and existing well locations.
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Table 2-1. Justification for New Wells

First- Initial
New Well Vgrtice_\l Horizon_tal G réjjrsgv:/gt or Exit CR Sit.e ng::ﬁ: g Bedrock Invg:t(ig&}ion Permeqbility
Number Delineation | Delineation Model Pathway Evaluation Zone Well Quality at Testing
Well AOC/Area
LLImw-086 X X X a
EBGmw-131 X X X Sharon X
LLImw-087 X X X X
LL12mw-247 X X X X X
LL4mw-201 X X Sharon X
LL3mw-244 X X X X Sharon X
LL3mw-245 X X X Sharon X
CBPmw-009 X X Sharon X
FWGmw-001 X CR-79, CR-80 X X
B12mw-013 X X Sharon
FWGmw-002 X X X a
FWGmw-003 X CR-73 X X
WBGmw-018 X X X X
WBGmw-019 X X Sharon X
WBGmw-020 X X Sharon X
WBGmw-021 X X Sharon X
DA2mw-114 X X Sharon X
DA2mw-115 X X Sharon
FWGmw-004 X X CR-83 X X
FWGmw-005 X CR-73, CR-76 X Homewood X
FWGmw-006 X X X
FWGmw-007 X X X X
FWGmw-008 X CR-73, CR-76 X X
FWGmw-009 X CR-73, CR-76 X X X
NTAmw-119 X X a
LL6mw-008 X X X
LL6mw-009 X X Homewood X
LL11mw-011 X X X
LL11mw-012 X X Sharon X
FWGmw-010 X CR-79 X X
FWGmw-011 X X CR-70, CR-73 X X
FWGmw-012 X X CR-70, CR-73 Sharon X X
FWGmw-013 X IRP-45 Sharon X
FWGmw-014 X CR-79 X X
CBLmw-005 X X Homewood X
CR-69, CR-73,
FWGmw-015 X X CR-74, CR-77, X X X
& CR-83
CR-69, CR-73,
FWGmw-016 X X CR-74, CR-77, Sharon X X
& CR-83
LL12mw-182ss X X

a Completed in second water-bearing zone within deep overburden instead of bedrock as proposed.
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Figure 2-1. New Well Locations in Eastern Portion of RVAAP
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Figure 2-2. New Well Locations in Central Portion of RVAAP
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Figure 2-3. New Well Locations in Western Portion of RVAAP
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Wells were installed by Frontz Drilling, Inc.
(Frontz), under the supervision of Mr. Scott
Spesshardt and Ms. Colleen Lear of EQM
with support from Ms. Amanda Trenton of
Science Applications International
Corporation (SAIC). Two drill rigs were
used for the majority of the well installation
activities: a Central Mine Equipment (CME)
55 track-mounted unit and a CME 75 all-
terrain rig. At two locations, NTAmw-119
and LL11mw-012, a rotary sonic rig was
used to penetrate the thick overburden. o
Additional detail regarding the use of the Photo 1. Rotary Sonic Rig
rotary sonic rig is presented in Sections 3.2
and 3.3.

2.1  Utility and UXO Clearance

In a letter dated January 20, 2012, EQM requested utility clearance in writing to the RVAAP
Operation and Maintenance (O&M) Contractor, OHARNG Environmental Coordinator, and the
RVAAP Installation Manager. In addition, EQM met with the RVAAP O&M Contractor and
OHARNG Environmental Coordinator and visited each well location to discuss potential utility
clearance issues, if any. Due to overhead electric lines at well pair LL11mw-011/012, these
wells were field adjusted to provide additional clearance from this low voltage line.

At each of the proposed MR sites, an unexploded ordnance (UXO) subcontractor (PIKA
International, Inc.) completed a visual and instrument-assisted ground surface survey of the
proposed drilling locations to ensure that the areas were free of munitions and explosives of
concern (MEC). A PIKA UXO technician cleared the boreholes to a depth of 10 feet or bedrock
refusal using a Schonstedt™ Magnetic Locator. This clearance confirmed that no ferrous-
bearing metals or utilities were within the immediate vicinity of the boring. Surface clearance
and borehole clearance for UXO was performed in accordance with Appendix B the Final
Facility-Wide Groundwater Monitoring Program Plan RVAAP-66 Facility-Wide Groundwater
Accident Prevention Plan (APP, EQM, January 2012).

2.2  Clearing and Grubbing

Several well locations were located in portions of the property that were overgrown with small
trees and underbrush. Consequently, access to these locations required minimal clearing and
grubbing (e.g., branch trimming, brush-hogging, consolidating gravel stockpiles). EQM
coordinated all brush/vegetation clearing with OHARNG personnel. Where a brush-hog, tractor,
or backhoe was needed to clear an area or path, EQM subcontracted Frank’s Maintenance.
Minor branch trimming or removal of undergrowth generally was performed by EQM. No trees
greater than 6-in.-diameter were removed during these activities.
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2.3 Drilling Methods and Well Installation

Nineteen (19) wells were completed in the unconsolidated overburden, which was the first water-
bearing zone encountered. However, three of these wells (FWGmw-002, LL1mw-086, and
NTAmw-119) were completed in the second water-bearing zone within the deep overburden. It
was originally intended that these three wells would be completed in bedrock. However, due to
the thickness of the overburden (greater than 70-ft-thick), the presence of clay till between the
first and second water-bearing zones in the overburden, and the predicted communication
between these deeper overburden strata and the upper portion of the bedrock aquifer, it was
concluded that the second water-bearing zone at these locations should be evaluated. In addition,
a 20" well — stainless steel well LL12mw-182ss — was also completed in the first water-bearing
zone to mimic the well completion characteristics of the PVC well LL12mw-182. Eighteen (18)
wells were completed in bedrock with 15 of these completed in the Sharon Member (Sharon) and
three (LL6mMw-009, CBLmw-005, and FWGmw-005) completed in the Homewood Member.
(Note that well FWGmw-005 was originally completed in the overburden at the top of bedrock,
but it did not yield water after about 3 weeks and was subsequently abandoned and replaced with
a first water-bearing bedrock well.)

2.3.1 Overburden Wells

Drilling through the overburden was accomplished using 4.25-in.-inner diameter (1.D.) or 8-in.-
I.D. hollow stem augers. The larger diameter augers were used for borings requiring installation
of steel casing. [Note that well NTAmw-119 was drilled and sampled using rotary sonic
methods below 88 feet due to auger refusal on a sand, gravel, and cobble layer at approximately
84 feet below ground surface (bgs.)] In general, soil samples were collected continuously from
the surface to the total depth of the boring or bedrock by driving a clean 2-in. by 24-in. split-
spoon sampling device in advance of the auger string using a 140-1b drop hammer [American
Society for Testing and Materials (ASTM) Method D-1586]. For those wells paired with
existing monitoring wells, soil samples were collected every 5 feet (i.e., 0-2 ft, 5-7 ft, 10-12 ft,
etc.) to the depth of the paired well, and then continuously to depth. At NTAmw-119, 10-ft-long
soil cores were collected and extruded into a clear plastic sleeve for viewing beginning at 90 feet
below grade. Upon retrieval of the sampling device, the percentage of recovery was recorded,
the core was photographed, and the onsite geologist logged and described the soil cores on a Soil
Boring Log as the boring was advanced. A portion of the soil core was placed in a zipper-sealed
bag for screening of gross volatile organics in the headspace using a photoionization detector
(PID). The headspace screening results were also recorded on the Soil Boring Log. Copies of
the Soil Boring Logs are presented in Appendix A. All portions of the bagged soil cores were
disposed of as soil cuttings after headspace screening.

As mentioned previously, one well (FWGmw-005) that was completed to the top of bedrock
yielded no water after 25 days. Consequently, a replacement well (also FWGmw-005) was
installed at this location by drilling approximately 12.5 feet into weathered sandstone using 8-in.-
I.D. hollow-stem augers. Since the auger rig was able to penetrate into bedrock and the
overburden was dry, no overburden casing was installed at this location, and no rock cores were
collected during drilling. The original overburden well was abandoned by extracting the
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polyvinyl chloride (PVC) well using the drill rig winch and then overdrilling using 8.25-in.-1.D.
hollow-stem augers. The borehole annulus was filled with Portland cement/bentonite grout to
within 1 foot of ground surface and topped with a soil cover.

2.3.2 Bedrock Wells

Except as noted above, wells completed into bedrock were advanced from the top of the bedrock
surface using rock coring and air rotary methods. In general, the upper 3 to 5 feet of bedrock
were drilled, and a 6-in.-dia. steel surface casing extending from the ground surface to the
bottom of the borehole was installed. [Due to the limited amount of overburden (i.e., less than
5 feet) at locations B12mw-013 and DA2mw-114, permanent casing was not installed at these
two locations.] The annulus between the casing and borehole was sealed by pressure or tremie
grouting using a grout mixture comprising Portland cement and 6 percent bentonite. After the
seal had cured for a minimum of 12 hours, drilling of the bedrock portion of the borehole was
completed. The surface casing remained in place following installation of the monitoring well.
Each of the bedrock well borings was cored using an “N” series or 2-in.-diameter core to assess
the lithologies and the degree and nature of weathering and fracturing in bedrock. N-series
coring was performed prior to reaming the borehole using air rotary methods to install the well.
Overdrilling of the borehole was accomplished with air rotary drilling using an all-terrain
vehicle-mounted air rotary rig. The rig advanced a tricone roller bit to the required drilling
depth.

Rock cores were collected in 10-ft intervals and stored in covered wooden core boxes to preserve
their relative position by depth. Intervals of lost core were noted in the core sequence. Boxes
were marked on the inside cover and on the ends to provide borehole number, cored interval,
date collected, and box number. The core within each completed box was photographed using a
35-mm digital camera after the core surface had been cleaned and wetted. Each photograph
documented the project name, well/borehole number, core box number, cored depths, and date.
The cores were placed on wood pallets and stored on a shelf in Building 1047 at the site. The
onsite geologist recorded the lithologic description of each core on the boring log. Descriptions
of the rock cores are included on the Soil Boring Logs in Appendix A.

During drilling activities all solid material from drilling returns (soil cuttings, rock chips) were
containerized in 55-gal drums, which were moved to pallets for staging near Building 1036.
Trash was bagged and placed in a temporary roll-off box located near Building 1036. Formation
fluids were captured during drilling activities and containerized in Department of Transportation
(DOT)-approved 55-gal drums or 350-gal poly tanks. The containerized fluids were transferred
via sump or trash pump to two fractionation tanks (one 10,000-gal and one 21,000-gal tanks)
temporarily staged on site. Between borehole locations, all downhole equipment was
decontaminated using a pressurized hot water wash at a temporary decontamination pad located
near Building 1036. Decontamination fluids were transferred to a 2,450-gal poly tank located
immediately adjacent to the decontamination pad. Additional information concerning the
characterization and disposal of the Investigation-derived Wastes (IDW) is discussed in Section
4,
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2.3.3 Geologic Findings

During installation of the new RI monitoring well
borings, the unconsolidated deposits were found to be
variable and ranged from silty clay tills to outwash
sands and gravels. The thickness of the
unconsolidated deposits varies across the site in
general response to site topography (e.g., thinner on
hilltops and thicker in buried valleys). For example,
at B12mw-013 the thickness of the unconsolidated
veneer is less than 1-ft-thick; however, the ground
surface elevation at this location is at least 15 to 20
feet higher than the other new wells installed in the
eastern portion of the site. Near Sand Creek, which
flows on top of shale bedrock, the overburden
thickness is less than 4-ft-thick near the valley floor Photo 2. Overburden at 90-100 ft bgs
(DA2mw-114). Conversely, several new wells were (NTAmMw-119)
apparently installed in buried valleys as reflected by
the presence of thicker unconsolidated deposits ranging from 71-ft-thick at FWGmw-002 to
more than 130-ft-thick at NTAmw-119. In particular, wells LL12mw-012 and NTAmw-119
provide physical evidence that a buried valley exists in the central portion of the site as the
overburden thickness ranges from 88 feet to more than 130 feet, respectively, in these two wells.
Photograph 2 shows the glacially-derived soils encountered from 90 to 100 feet below grade at
well NTAmw-119.

The westernmost portion of the RVAAP facility is more than 200 feet higher in elevation than
the easternmost portion of the study area with ground surface elevations ranging from

1181.40 feet above mean sea level (amsl) at FWGmw-006 to 937.5 feet amsl at LL1mw-086.
Consequently, the stratigraphic sequences encountered during well installation reflect these
elevation differences in that members of the upper Pottsville Formation are absent in the eastern
portion of the site either due to non-deposition or glacial erosion. The Homewood Member was
encountered in wells FWGmw-005, CBLmw-005, and LL6mw-009 in the western portion of the
site. The Homewood comprises fine-grained
sandstone ranging in color from yellow-
brown to red-brown with iron-oxides along
fractures and bedding planes to light gray
with thin dark laminae. In the latter case, the
light gray sandstone of the Homewood was
comparable to the Sharon Member identified
in the central portion of the site with the
primary difference being the elevation in
which they occurred indicating that these
units were deposited in similar environments.

The Sharon Shale was encountered in the Photo 3. Homewood Member (CBLmw-005)
central portion of the study area and
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comprised gray to dark gray to black, micaceous, clay-bounded shale with occasional sand
lenses. The shale was first encountered in the central portion of the site at well boring LL11mw-
012; it was absent in the easternmost wells (e.g., EBGmw-131 and FWGmw-012), and the
western wells were not drilled deep enough to penetrate this unit.

The underlying Sharon Conglomerate ranged from light gray fine-grained sandstone with thin
dark gray laminae and occasional shale lenses or partings to silica-cemented, coarse-grained,
orthoquartzitic sandstone with occasional pebbles. The Sharon Member was typically weathered
and fractured in the upper several feet of core.

Photographs 3 through 9 show some of the various lithologies encountered during installation of
the R1 wells from west to east across RVAAP.

Photo 4. Homewood Member (LL6mw-009) Photo 5. Sharon Shale (LL11mw-012)

Photo 6. Sharon Conglomerate (WBGmw-020) Photo 7. Sharon Conglomerate (FWGmw-016)

Monitoring Well Installation Report Page 18 December 2012
Final



RVAAP-66 Facility-Wide Groundwater Monitoring Program Monitoring Well Installation Report

Photo 8. Sharon Conglomerate (B12mw-013) Photo 9. Sharon Conglomerate (EBGmw-131)

2.3.4 Monitoring Well Installation

In general, monitoring wells were constructed of new, 2-in.-diameter Schedule 40 PVVC casing
and screen. However, a 2-in.-diameter stainless steel well was installed at location LL12mw-
182ss to assess whether the presence of bis(2-ethylhexyl)phthalate in groundwater at Load Line
12 is an artifact from the PVC wells. The well screens were commercially fabricated with
0.010-in. slotted openings. The well screens were 10 feet in length and flush-threaded to the
solid casing. (The screen interval for well CBLmw-005 was shortened to 8 feet in length so as
not to penetrate the underlying shale bedrock.) Granular filter pack (Global Supply No. 5 or No.
7 sand) was inserted into the annular space around the screen and extended 1.5 to 3 feet above
the top of the screen interval. In general, approximately 3 to 6 inches of filter pack was placed
under the bottom of the well screen to provide a firm footing.

Typically, at least 1.5 feet of granular bentonite holeplug was placed atop the filter pack and
hydrated with 2 or more gallons of potable water. The bentonite seal was allowed to hydrate and
swell for a minimum of 1 hour prior to inserting a grout mixture of cement and 6 percent
bentonite to within 1 foot of the ground surface. Surface completion is described in Section 2.5.
Table 2-2 contains well construction specifics for monitoring well construction. Appendix A
includes copies of the well construction diagrams.

24 Permeability Testing

Geotechnical samples (i.e., Shelby tubes and rock cores) were collected in accordance with the
Final Facility-Wide Groundwater Monitoring Program Plan RVAAP-66 Facility-Wide
Groundwater Addendum (EQM, January 2012). The collection methodology and results of the
permeameter data are presented herein. This data was collected in support of the data inputs to
the hydrogeologic and fate-and-transport models. Actual usage of these data, if any, will be
discussed in the RI Report as part of the modeling inputs.
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Table 2-2. Well Completion Summary
Ravenna Army Ammunition Plant, Ravenna, Ohio

Bottom
Surface TOC Surface TOC of 6" I.D. Total Dominant
Ohio State Ohio State Elevation Elevation Elevation Elevation Depthto Overburden Drilled Top of Bottom Lithology across
RVAAP Well Completion ~ Plane Plane NGVD NGVD NAVD NAVD Bedrock  Casing Depth  Screen of Screen  Screened
ID Date Easting® Northing®  1929°  1929°  1988°  1988°  (ftbgs)  (ftbgs)  (ftbgs) (ftbgs)  (ft bgs) Interval
LL1mw-086 3/7/2012 2380437 561714 938.00 940.63 937.50 940.09 77.2 NA 75 64.5 745 Sand & Gravel
EBGmw-131 6/13/2012 2379666 571655 947.50 950.08 947.00 949.54 50.1 53.5 71 60.5 70.5 Sharon SS
LL1mw-087 3/1/2012 2378732 560375 941.80 944.32 941.30 943.78 NA NA 175 7 17 Silt
LL12mw-247 3/1/2012 2368932 555141 981.30 984.25 980.80 983.71 18.25 NA 20.5 10 20 Silty Clay Till
LL4mw-201 4/4/2012 2365417 554607 975.90 978.02 975.40 977.48 42 47 67 56.5 66.5 Sharon SS
LL3mw-244 3/12/2012 2371456 556033 986.20 988.78 985.70 988.24 17.7 21 45 345 44.5 Sharon SS
LL3mw-245 4/2/2012 2369249 558573 978.70 981.24 978.20 980.70 245 29 47 36.5 46.5 Sharon SS
CBPmw-009 3/28/2012 2367174 561797 969.90 972.48 969.40 971.94 44 47 65 54 64 Sharon SS
FWGmw-001 3/14/2012 2368321 565739 953.60 956.62 953.10 956.08 16 NA 17.5 7 17 Sand
B12mw-013 4/6/2012 2371221 565904 1001.80 1004.48 1001.30 1003.94 12 NA 22 115 215 Sharon SS
FWGmw-002 3/22/2012 2367606 571015 970.60 973.10 970.10 972.56 71 NA 71 57 67 Sand & Gravel
FWGmw-003 3/8/2012 2344042 563118 1129.40 1131.96 1128.90 1131.42 NA NA 19 8.5 185 Silty Clay Till
WBGmw-018 6/14/2012 2361302 562659 990.50 991.45 990.00 990.91 NA NA 24 135 235 Sand & Gravel
WBGmw-019 6/15/2012 2361304 562645 989.30 990.25 988.80 989.71 30 33.83 50 39.55 49.55 Sharon SS
WBGmw-020 6/27/2012 2357161 561623 1043.40 1044.31 1042.90 1043.77 24 26.1 43.25 32.9 429 Sharon SS
WBGmw-021 6/25/2012 2359106 563009 1010.00 1010.92 1009.50 1010.38 241 27 42.5 32 42 Sharon SS
DA2mw-114 6/22/2012 2355785 560109 1029.50 1031.90  1029.00 1031.36 35 NA 19.5 9.16 19.16 Sharon Shale
DA2mw-115 6/21/2012 2355269 560459 1035.40 1038.08 1034.90 1037.54 14.25 19 44 33.75 43.75 Sharon SS
FWGmw-004 3/12/2012 2356970 549319 1034.50 1037.15  1034.00 1036.61 16 NA 20 9.5 19.5 Clayey Silt/Shale
FWGmw-005 4/2/2012 2338973 558510 1167.50 1170.10 1167.00 1169.56 17 NA 29.5 19.25 29.25 Homewood SS
FWGmw-006 3/5/2012 2335421 553142 1181.90 1184.33 1181.40 1183.79 NA NA 18 7.5 175 Sand
FWGmw-007 3/9/2012 2344785 548356 1072.80 1075.41 1072.30 1074.87 NA NA 30 195 29.5 Interbedded Till
FWGmw-008 3/6/2012 2341569 555735 1109.00 1111.61 1108.50 1111.07 NA NA 21 10 20 Interbedded Till
FWGmw-009 3/7/2012 2341998 556784 1099.50 1102.14 1099.00 1101.60 NA NA 185 8 18 Interbedded Till
NTAmMw-119 4/10/2012 2346013 551286 1077.40 1080.07 1076.90 1079.53 NA NA 130 90 100 Sand & Gravel
LL6mw-008 3/20/2012 2353616 553154 1121.30 1124.15 1120.80 1123.61 175 NA 17.8 7.2 17.2 Clayey Sand
LL6mw-009 4/12/2012 2353604 553149 1121.40 1123.75 1120.90 1123.21 17.5 19.5 39.5 29 39 Homewood SS
LL11mw-011 3/21/2012 2351119 558680 1077.40 1080.20 1076.90 1079.66 NA NA 185 7.8 17.8 Sand
LL11mw-012 4/17/2012 2351125 558691 1077.90 1080.36 1077.40 1079.82 88 95.5 115 104.5 1145 Sharon Shale
FWGmw-010 3/2/2012 2379060 565077 959.50 962.15 959.00 961.61 NA NA 17.3 6 16 Sand
FWGmw-012 3/20/2012 2380389 566790 938.90 941.39 938.40 940.85 175 20 40 29.5 39.5 Sharon SS
FWGmw-011 3/13/2012 2380390 566801 939.00 941.61 938.50 941.07 175 NA 175 6 16 Sand
FWGmw-013 4/9/2012 2357460 559483 1057.10 1059.51 1056.60 1058.97 11 15 345 24 34 Sharon SS
FWGmw-014 4/4/2012 2341064 560957 1135.00 1137.57 1134.50 1137.03 NA NA 185 8.25 18.25 Sand & Gravel
CBLmw-005 4/10/2012 2344572 558686 1155.60 1158.10  1155.10 1157.56 9 15 31 22 30 Homewood SS
FWGmw-015 3/13/2012 2358353 550179 1012.10 1014.51 1011.60 1013.97 NA NA 26 135 235 Silty Clay Till
FWGmw-016 4/16/2012 2358364 550171 1011.90 1014.39 1011.40 1013.85 36.8 40 65 54.5 64.5 Sharon SS
LL12mw-182ss  3/15/2012 2368867 555897 982.30 985.02 981.80 984.48 38 NA 36 25.25 35.25 Interbedded Till

#Horizontal control in North American Datum (NAD) 1983, Ohio State Plane (OSP) Rectangular Grid Coordinate System, North Zone, 3401.
® Elevations are in feet above mean sea level (amsl), National Geodetic Vertical Datum (NGVD) 1929 and North American Vertical Datum (NAVD) 1988.
bgs = below ground surface
All wells were installed with an above grade completion.

SS = sandstone
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2.4.1 Shelby Tubes

At six of the proposed overburden well locations, 3-in.-1.D. by 24-in.-long, thin-walled Shelby
Tube samples were collected from the approximate center of the water-bearing zone to be
monitored. The Shelby Tube was attached to the sampling rods and hydraulically pushed the
length of the tube. The thin-wall sampler was extracted through the auger string, immediately
sealed with wax, and capped at both ends upon retrieval pursuant to ASTM Method D-1587.
The tube was labeled and marked to orientation (i.e., top of core). The Shelby Tubes were
submitted to Terracon Consultants, a geotechnical laboratory, for permeability testing using
ASTM Method D-5084, “Standard Test Methods for Measurement of Hydraulic Conductivity of
Saturated Porous Materials Using a Flexible Wall Permeameter.” The well locations subjected
to Shelby Tube testing included LL12mw-247, WBGmw-018, WBGmw-020, FWGmw-009,
LL6mw-009, and FWGmw-015. (Note that the Shelby Tube samples from well LL6mw-009
and WBGmw-018 comprised sand or sand and gravel and fell apart at the laboratory; as a result,
the permeability test could not be performed on these two samples.) The four overburden
samples that were analyzed comprised clayey sandy silt to sandy lean clay with permeability
values ranging from 1.3 x 107 to 8.5 x 10 cm/sec. Porosity values ranged from 21.47 to 31.75
percent in these four overburden samples. Table 2-3 summarizes the Permeability, Porosity, and
Total Organic Carbon (TOC) Results for the Shelby Tube samples. The geotechnical laboratory
reports are presented in Appendix B. Geotechnical data will be further evaluated within the RI,
along with the hydrogeologic system modeling and contaminant fate-and-transport modeling for
of a facility-wide groundwater approach.

2.4.2 Rock Cores

Fourteen (14) field-selected rock core segments from the well screen interval were removed and
submitted to a geotechnical laboratory for permeability testing using ASTM Method D-5084.
The selected core segments ranged from approximately 0.67 to 1.8 feet in length. Two of these
cores were obtained from wells completed in the Homewood Member (LL6mw-009 and
CBLmw-005), and the remaining 12 cores were obtained from wells completed in the Sharon
Formation (CBPmw-009, DA2mw-114, EBGmw-131, FWGmw-012, FWGmw-016, LL3mw-
244, LL3mw-245, LL4mw-201, LL11mw-012, WBGmw-019, WBGmw-020, and WBGmw-
021). The cores were labeled and marked for orientation, secured in bubble wrap, and placed in
a protective map cylinder. The cylinder was sealed at both ends and secured with packing tape.
The outside of the cylinder was labeled with the core information. The packed core was then
transported to the geotechnical laboratory for permeability testing. The cores generally
comprised sandstone, although the core sample from DA2mw-114 was shale. Permeability
values for the rock core samples ranged from 1.3 x 10® to 1.5 x 10 cm/sec, and porosity values
ranged from 5.20 to 17.14 percent in the rock cores. The lower permeability value was from the
shale core. Table 2-3 summarizes the hydraulic conductivity values for the rock core samples.
The geotechnical laboratory reports are presented in Appendix B. Geotechnical data will be
further evaluated within the RI, along with the hydrogeologic system modeling and contaminant
fate-and-transport modeling for of a facility-wide groundwater approach.
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2.4.3 Total Organic Carbon

The Shelby Tube sample from WBGmw-018 and the rock cores from LL4mw-201, WBGmw-
019, DA2mw-114, and LL3mw-245 were analyzed for total organic carbon (TOC) content.
Following completion of the permeability tests, Terracon submitted the selected cores to ALS
Laboratory in Cincinnati, Ohio, for TOC analysis. The TOC results ranged from 0.039 to 0.36
percent in the five samples analyzed; the highest value was identified in the shale sample. Table
2-3 summarizes the TOC sample results. The laboratory reports are presented in Appendix B.

2.5  Well Completion and Demobilization

Wells were completed at the surface with a locking 5-in. or 6-in.-diameter steel protective casing
set in a concrete pad measuring approximately 30-in. square by 4-in. thick. The bedrock wells
were typically completed with the 5-in.-diameter protective covers, which were installed inside
the 6-in.-diameter overburden casing. However, at well LL3mw-244, a 6-in.-diameter protective
cover was welded onto the overburden casing; and, since wells FWGmw-005, B12mw-013, and
DA2mw-114 were installed without overburden casing, a 6-in.-diameter protective cover was
used at these locations. Since the four new WBG wells were completed with 1-ft protective
covers (see Section 3.5), the overburden casing was extended 1 foot above grade and fitted with
a locking cap. All of the overburden wells were finished with the 6-in.-diameter steel protective
cover. A fine sand filter pack was installed to approximately 6 inches below the top of the well
casing inside the protective cover to stabilize the casing. Except for the four new WBG wells,
the protective casings extend approximately 3 feet above the ground surface and are protected by
three steel bollards placed 4 feet radial to the well. The bollards were set in cement 2 feet below
grade; they were filled with sand and capped with cement to form a watertight seal. The
protective well casings and bollards were painted yellow, and the well number was stenciled
onto the outside of the well casing. Well completion specifications for the four wells in WBG
were modified at the request of the OHARNG,; this field change is described in Section 3.5.

Frontz repaired any drainage swales damaged during well installation activities using a Bobcat.
Well installation activities were completed and all equipment and field staff demobilized by
June 29, 2012.

2.6 Well Development

The monitoring wells were developed in accordance with the Facility-Wide Sampling and
Analysis Plan (FWSAP; SAIC, 2011). Prior to well development, the depth to water and well
depth was measured using a decontaminated water-level indicator. Monitoring well
development was accomplished using a submersible whale pump. The pump was raised and
lowered throughout the screened interval during development activities to ensure the entire
screened interval was thoroughly developed. Development proceeded until:
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Table 2-3. Permeability, Porosity, and Total Organic Carbon (TOC) Results

Remedial Investigation, RVAAP, Ravenna, Ohio

February through June 2012

Sample Average
Well Depth Permeability  Porosity TOC
Location Sample ID (ft bgs) Sample Description (cm/sec) (%) (%)
LL12mw-247 FWGLL12sbh-247-0001-GT 1410 16 Gray clayey sandy silt 2.6E-07 26.84 NT
WBGmw-018 FWGWBGsb-018-0002-GT 18 to 20 Brown sand and gravel NT? NT® 0.11
WBGmw-021 FWGWBGsb-021-0003-GT 40.67 to 42 Gray sandstone 8.3E-06 11.51 NT
FWGmw-009 FWGFWGsb-009-0004-GT 8to 10 Gray sandy lean clay w/ trace gravel 8.5E-08 29.48 NT
LL6mw-009 FWGLL6sb-009-0005-GT 12t0 12.75 Sand w/ some clay NT? NT? NT?
FWGmw-015 FWGFWGsb-015-0006-GT 16 to 18 Gray sandy lean clay w/ trace gravel 1.3E-07 31.75 NT
WBGmw-020 FWGWBGsb-020-0007-GT 37.33t038.1 Gray sandstone 8.3E-06 10.09 NT
EBGmw-131 FWGEBGsb-131-0008-GT 65.51t0 67.17 Gray sandstone 2.6E-05 9.9 0.053
LL4mw-201 FWGLL4sb-201-0009-GT 57 to 67 Gray sandstone 1.5E-04 7.88 NT
LL3mw-244 FWGLL3sb-244-0010-GT 38.510 39.7 Gray sandstone 2.2E-05 7.04 NT
CBPmw-009 FWGCBPsh-009-0011-GT 61.7 to 63.2 Gray sandstone 9.3E-05 15.81 NT
WBGmw-020 FWGWBGsh-020-0012-GT 15to 17 Gray sandy lean clay w/ gravel 5.3E-08 21.47 NT
WBGmw-019 FWGWBGsb-019-0013-GT 41.43 t0 42.58 Tan sandstone 3.9E-05 17.5 0.039
DA2mw-114 FWGDA2sb-114-0014-GT 16.5t017.1 Gray shale 1.3E-08 5.77 0.36
LL3mw-245 FWGLL3sb-245-0015-GT 39.58t0 41.1 Gray sandstone 4.9E-05 8.03 0.14
LL6mw-009 FWGLL6sb-009-0016-GT 27t028 Gray sandstone 1.5E-04 10.89 NT
LL11mw-012 FWGLL11sbh-012-0017-GT 113.51t0 114.25 Gray siltstone 4.0E-08 5.20 NT
FWGmw-012 FWGFWGsb-012-0018-GT 31.051t0 32.6 Gray sandstone 1.3E-04 10.14 NT
CBLmw-005 FWGCBLsb-005-0019-GT 24.1t025.3 Tan sandstone 1.1E-04 13.90 NT
FWGmw-016 FWGFWGsh-016-0020-GT 60 to 61.8 Tan sandstone 1.1E-04 17.14 NT

NT = not tested.
a = sample fell apart at laboratory.
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» The sediment thickness in the well was less than 1% of the screen length or
<3.0 cm (0.1 ft);

* A minimum of five times the standing water volume in the well was purged; and

* Indicator parameters (pH, temperature, and specific conductance) stabilized according
to procedures presented in Section 4.1.1 of the Facility-Wide Groundwater
Monitoring Program (USACE, 2004) over three consecutive readings. Groundwater
parameters were obtained using a combination meter (Horiba U-10 or equivalent)
designed to measure these parameters.

If the water was not clear after 10 well volumes had been removed, but the indicator parameters
were within +/- 10 percent of the stability measurements, then the well was considered properly
developed. In addition, any unrecovered water used during well installation was also removed.
Field data was entered into an electronic database at the time of well development (i.e., in the
field). Field measurements and records are recorded using field-durable laptop computers in
conjunction with the use of standard logbooks. The data is direct loaded into a Microsoft
Access™ database, which performs check-routines for correct loading and verifies when field
parameters have stabilized. Copies of the Well Development Logs are presented in Appendix C.

All well development water was containerized, characterized, stored, and disposed of pursuant to
Section 4 herein.

2.7 Well Survey

A topographical survey for horizontal and vertical locations has been prepared for all new wells.
The survey was conducted by Mr. Don Trocchio of Vista Sciences Corporation. Mr. Trocchio is
a registered surveyor in the State of Ohio (#6445). Ground surface and top-of-casing elevations
were surveyed to the nearest 0.01 feet, and horizontal control was established to within 1.0 feet
of the North American Datum of 1983 (NAD&83), Ohio State Plane Rectangular Grid Coordinate
System, North Zone, 3401. Control monuments at RVAAP are tied to the North American
Vertical Datum of 1988 (NAVD88); however, several existing wells were installed prior to the
establishment of this system and were originally surveyed relative to the National Geodetic
Vertical Datum of 1929 (NGVD29). As a result, the ground surface and top-of-casing elevations
for the new wells were surveyed relative to both systems. Table 2-2 presents the Northing-
Easting coordinates and top-of-casing and ground surface elevations, and Figures 2-1 through 2-
3 show the well locations based on the survey data. Appendix D presents the professional
surveyor report.
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SECTION 3
FIELD CHANGE REQUESTS

All monitoring wells were installed in accordance with the EIS Addendum and supplemental
appendices with the exceptions noted in the field change requests (FCRs) discussed below.
Copies of the signed FCRs, where applicable, are included as Appendix E.

3.1 Use of #5 Sand for Placement around Well Screens

Pursuant to the approved EIS Addendum, a fine-grained filter pack of Global Supply No. 7 sand
was to be used around the well screen. However, during installation of the first few wells as part
of this RI, it was observed that the No. 7 filter pack tended to float on the water column and
subsequently bridged within the auger string. On March 7, 2012, EQM requested approval of a
slightly coarser No. 5 sand to place around the well screens. Approval was granted by USACE
and the Ohio EPA. This was not considered a technical change order as Section 5.4.2.2.2 of the
FWSAP indicates that Global Supply No. 5 sand is acceptable with approval from USACE and
Ohio EPA if conditions warrant.

3.2 Installation of NACA Well in Second Water-Bearing Overburden Zone

As presented in the RVAAP-66 Facility-Wide Groundwater Sampling and Analysis Plan for
Environmental Investigation Services Addendum (EQM, 2012), the well to be installed in the
National Advisory Committee for Aeronautics (NACA) area was proposed as a bedrock well
(NTAmw-119) that was to be paired with an existing unconsolidated well. During drilling, the
hollow-stem auger rig encountered a sand-and-gravel layer with cobbles at approximately 84 feet
below surface grade, which it could not penetrate. A track-mounted rotary sonic rig was brought
in to continue sampling to the top of bedrock. However, after sampling to a depth of 130 feet
below grade, bedrock had still not been encountered. During sampling, the geologist noted two
discrete water-bearing zones within the overburden. The first water-bearing zone comprised
unconsolidated sands and ranged from about 6 to 42.5 ft bgs. The second water-bearing zone
comprised sand and gravel from approximately 84 to 100 ft bgs. Below 100 feet was
approximately 20 feet of dense, dry, clay till, followed by 10 feet of alternating layers of sand
and gravel and silty clay till. Between the two water-bearing units was a confining layer of dry,
silty clay from 42.5 to 70 ft bgs followed by 16 feet of intermittent beds of sand and silty clay.

Following discussions with USACE, EQM recommended installing a well from 90 to 100 ft bgs
within the second water-bearing strata to monitor this deeper zone rather than complete the well
in bedrock since it was becoming increasingly uncertain as to which bedrock formation would be
encountered and at what depth. The borehole was filled with granular bentonite from 104 to

130 feet bgs and hydrated. Filter sand pack was installed as a base from 100 to 104 ft bgs.
Remaining well construction was completed as previously described in Sections 2.3 and 2.5.
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3.3 Use of Rotary Sonic Drilling to Install Overburden Casing through Thick
Overburden at Load Line 11 Location

In order to determine the depth to bedrock, preliminary sampling activities at location LL11mw-
012 were performed using 4.25-in.-1.D. hollow stem augers. Weathered shale bedrock was
encountered at a depth of 88 feet bgs, and additional samples were collected to a depth of 98 feet.
Since Frontz did not have sufficient 8.25-in.-1.D. auger string to overdrill and set casing beyond
75 feet, a rotary sonic rig was used to complete this task. No samples were collected using the
rotary sonic method at this location. The overburden casing was installed through the 9-in.-dia.
sonic drill stem and pressure grouted in place. The CME 75 drill rig was then used to core, air
rotary drill through the casing, and set the well at this location. Although not officially a
technical change, the EIS Addendum (EQM, 2012) did not make provision for use of rotary
sonic drilling during the R1. Consequently, its use is mentioned herein for completeness.

3.4  Preparation of Accident Prevention Plan for MMRP Well Installations

Prior to installing monitoring wells at three MR sites at RVAAP (i.e., Winklepeck Burning
Grounds, Demolition Area #2, and Erie Burning Grounds), the USACE requested EQM to
prepare an APP. The objective of the APP is to present a comprehensive plan to control safety
and health hazards that may be associated with planned site activities (e.g., well installation,
surveying, and groundwater sampling) in these areas. The APP was developed to meet USACE
requirements as outlined in Section 01.A.09 of the USACE Engineering Manual (EM) 385-1-1,
Safety Manual.

The APP is an addendum to the overall Facility Wide Sampling & Analysis Plan (FWSAP;
SAIC, 2011), Facility-Wide Safety and Health Plan for Environmental Investigations (FWSHP;
SAIC, 2011), and Site Safety Health Plan (SSHP) Addendum (EQM, 2012). The APP places an
emphasis on identifying who will be responsible for each of the specific Safety and Health
responsibilities, and how and when each of the applicable requirements will be performed.
Preparation of the APP was not originally specified in the PBA scope of work; nevertheless, this
document was prepared by EQM, and reviewed and approved by the USACE and the Ohio EPA
prior to remobilization.

3.5  Modification to Surface Casing Completion at Winklepeck Wells

At the request of the OHARNG, the above-ground completion of the four new wells at the
Winklepeck Burning Grounds must be finished in such a fashion as to prevent potential ricochets
during firing range activities. To meet this requirement, two options were evaluated: 1) flush-
mount wells or 2) short above-ground stickups protected by soil berms instead of bollards. Since
flush-mount wells are susceptible to surface water accumulation around the wellhead and can be
difficult to find under certain conditions (e.g., snow cover, foliage), EQM submitted a technical
change order on February 15, 2012, recommending completion of the well with a short stickup
(about 1 foot above grade) coupled with a soil berm for protection. Specifically, the top of the
PVC well casing was extended approximately 8 inches above ground surface, and the 6-in.-dia.
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overburden casing was extended 1 foot above grade. The cement/bentonite grout was inserted to
within approximately 12 inches of the ground surface, and the protective cover was set within a
concrete pad as described in Section 2.5. A minimum 2-ft-high crescent-shaped soil berm was
placed on the west or north side of the well facing the firing range. Soil used to complete the
berm was obtained from a large soil stockpile located on the west side of WBG with approval
from OHARNG. On June 28, 2012, Frank’s Maintenance installed the berms using a small
backhoe.
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SECTION 4
IDW GENERATION AND DISPOSAL

All solid and liquid IDW were containerized for proper characterization and disposal. Sanitary
waste, including personal protective equipment (PPE), was placed in a hazardous waste roll-off
box for offsite disposal as sanitary trash.

4.1  Soil Cuttings

Soil and bedrock cuttings were removed from the borehole during drilling via augering or high-
pressure air. In the latter case, the drill cuttings were directed into a diverter and then through a
discharge vent directly into a container next to the borehole. Soil and rock cuttings were
containerized in DOT-approved 55-gal drums, labeled, and staged on pallets near Building 1036
with the approval of the RVAAP Environmental Coordinator. EQM collected composite
samples in three batches: 1) from the initial 23 drums generated between February 27 and March
8, 2012; 2) from the 98 drums generated between March 12 and April 17, 2012; and 3) from the
last group of 28 drums generated between May 29 and June 27, 2012. Prior to sampling, any
accumulated water on the lid of the drum was decanted, and the bung was opened to obtain a
headspace screening measurement using a PID. The headspace value was recorded on a drum
log, which also included the drum sample number, generation date, and well location from which
the soil was generated. New, disposable nitrile gloves were donned prior to each sample event.
A decontaminated trier was then used to obtain a grab sample through the bung hole from each
drum of soil associated with the batch. The recovered soil was placed in a clean stainless steel
bowl for homogenization. A composite sample was collected from the mixture using a gloved
hand and placed in labeled glass jars provided by the laboratory. The used gloves were
discarded appropriately after each event. After the jars were filled, they were sealed with
Teflon-lined lids and placed in a cooler with ice for shipment to the analytical laboratory for
analysis of the RVAAP full suite totals analysis and Toxicity Characteristic Leaching Procedure
(TCLP) analysis as presented in Table 4-1. For the volatile organic compound (VOC) analysis a
discrete sample was collected from the drum with the highest headspace screening value.
Stainless steel bowls and triers were decontaminated in accordance with Section 2.13 of the EIS
Addendum after collection of each composite sample.

For each batch, a Soil IDW Letter Report was submitted to USACE, Ohio EPA, and the RVAAP
Environmental Coordinator for review and approval. Based on the waste characterization
results, the letters recommended disposal of the drums as non-hazardous waste. Copies of the
letter reports with the associated analytical results and summary tables are present in Appendix
F. Once approved, EQM contracted Emerald Environmental, a licensed waste disposal
contractor, to haul the manifested drums offsite to Vexor Technology, a nonhazardous waste
treatment facility located in Medina, Ohio, for treatment and disposal.
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Table 4-1. Summary of Analytical Suite of Chemicals

Constituents

Methods

TCLP mercury

EPA Method SW-846 1311/7470A

TCLP metals (silver, arsenic, barium,
cadmium, chromium, lead, and selenium)

EPA Method SW-846 1311/6010B

TCLP semivolatile organic compounds
(SVOCs)

EPA Method SW-846 1311/8270C

TCLP volatile organic compounds (VOCs)

EPA Method SW-846 1311/8260B

TCLP pesticides

EPA Method SW-846 1311/8081A

TCLP herbicides

EPA Method SW-846 1311/8151A

Total cyanide

EPA Method SW-846 9012A

Sulfide EPA Method SW-846 9034
Flashpoint EPA Method SW-846 1010
pH EPA Method SW-846 9040B

Polychlorinated biphenyls (PCBs)

EPA Method SW-846 8082

Pesticides

EPA Method SW-846 8081A

Base/Neutrals and Acids (SVOCs)

EPA Method SW-846 8270C

Volatile Organic Compounds (VOCs)

EPA Method SW-846 8260B

Nitroguanidine (Propellant)

EPA Method SW-846 8330 modified

Nitroaromatics & Nitramines (Explosives)

EPA Method SW-846 8330

Nitrocellulose as N (Propellant)

General Chemistry (WS-WC-0050)

Nitrate/Nitrites

General Chemistry (353.2)1

Metals (Magnesium, Manganese, Barium,
Nickel, Potassium, Silver, Sodium,
Vanadium, Chromium, Calcium, Cobalt,
Copper, Arsenic, Lead, Selenium)

EPA Method SW-846 6010B

Metals (Antimony, Iron, Beryllium,
Thallium, Zinc, Cadmium, Aluminum)

EPA Method SW-846 6020

Mercury

EPA Method SW-846 7470A

1 EPA Methods for Chemical Analysis of Water and Waste
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4.2 Wastewater

Two types of wastewater were generated during this project: groundwater recovered during
installation of bedrock and deep overburden wells and decontamination fluids. The two types of
wastewater were containerized in separate vessels and characterized separately. Wastewater
samples were collected by gently lowering a new, disposable Teflon bailer attached to new
polypropylene rope into the holding vessel. The bailer has a bottom check valve that seats over
the bottom opening during retrieval, thereby keeping the water within the bailer column as the
bailer is withdrawn from the poly tank or drum. Water collected in the bailer was transferred
directly from the bailer to a decontaminated 3- to 5-gal glass container for homogenization.
Water from the container was then transferred into the appropriate sample containers. The bailer
was lowered into the tanks several times, and to different depths, to collect a sufficient
representative sample of the water to submit to the laboratory for waste characterization analysis
in accordance with the disposal facility’s characterization requirements. New, disposable nitrile
gloves were donned prior to each wastewater sample event. The used gloves, bailer, and rope
were discarded appropriately after each event.

4.2.1 Decontamination Fluids

Downhole drilling and sampling equipment was steamed clean over a temporary
decontamination pad staged near a 2,450-gal poly tank located in a gravel lot north of Building
1036. The location of the tank was approved by the RVAAP Environmental Coordinator. The
tank was placed inside a secondary containment structure comprising liquid tight polypropylene
sheeting material secured around the tank with metal L-shaped brackets. Decontamination fluids
(i.e., wastewater) were pumped directly from the pad to the holding tank using a sump pump.
Waste characterization results were submitted in an IDW letter to USACE, the Ohio EPA, and
the RVAAP Environmental Coordinator. A copy of the letter is included in Appendix F. Upon
approval, the decontamination water was discharged to the ground. The water was filtered with
a 100-micron filter prior to land application. Discharge was performed to avoid ponding and
surface runoff of water. On June 6, 2012, EQM began land treatment; however, during
discharge some suds began to develop at the end of the hose, and the water began to show
evidence of filter breakthrough. Consequently, EQM ceased land application operations and
decided to contract with EnviroServe of Cleveland, Ohio, to transport and dispose of the
remaining decontamination fluids and sediment to Vexor Technology. On August 8, 2012, the
remaining decontamination fluids and residual sediment (an estimated 515 gal) were removed
using a vacuum truck. The tank was removed from the site on August 9, 2012,

4.2.2 Purge Water

Development water from newly installed wells, purge water, and groundwater recovered during
drilling of bedrock and deep overburden wells was temporarily placed in 55-gal drums and
transferred to two fractionation (frac) tanks (one 10,000-gal and one 21,000-gal) placed in the
gravel lot north of Building 1036. Both tanks were placed in similar secondary containment
structures as described in Section 4.2.1. Following waste characterization, the purge water was
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also discharged to the ground through a 100-micron filter as described in Section 4.2.1 with
approval of Ohio EPA. EQM completed discharge of the purge water from the 10,000-gal tank
on June 6, 2012, and from the 21,000-gal tank on July 26, 2012. Residual sediment and liquid
(approximately 1,800 gal) remaining in the bottom of the 21,000-gal tank was removed using a
vacuum truck by EnviroServe on August 8, 2012, for transport and offsite disposal as non-
hazardous waste to Vexor Technology. During waste removal, EnviroServe cleaned the interior
of the tank by pressure washing.

The last frac tank was removed from RVAAP on August 15, 2012.

Monitoring Well Installation Report Page 31 December 2012
Final



RVAAP-66 Facility-Wide Groundwater Monitoring Program Monitoring Well Installation Report

SECTION 5
REFERENCES

ASTM (American Society of Testing and Materials). ASTM D1586-08a. Standard Test Method
for Standard Penetration Test (SPT) and Split-Barrel Sampling of Soils. ASTM International.
West Conshohocken, Pennsylvania.

ASTM. ASTM D1587-08 (2008). Standard Practice for Thin-Walled Tub Sampling of Soils for
Geotechnical Purposes. ASTM International. West Conshohocken, Pennsylvania.

ASTM. ASTM D5084-10. Standard Test Methods for Measurement of Hydraulic Conductivity
of Saturated Porous Materials Using a Flexible Wall Permeameter. ASTM International. West
Conshohocken, Pennsylvania.

Barnes, G.E. 1950. A Report on Water Conservation and Development at the Ravenna Arsenal,
Apco, Ohio. Consulting Engineer. Cleveland, Ohio.

EQM (Environmental Quality Management, Inc.). January 2012. Final Facility-Wide
Groundwater Monitoring Program Plan RVAAP-66 Facility-Wide Groundwater Addendum.

EQM. January 2012. Final Facility-Wide Groundwater Monitoring Program Plan RVAAP-66
Facility-Wide Groundwater Sampling and Analysis Plan for Environmental Services Addendum.

EQM. January 2012. Final Facility-Wide Groundwater Monitoring Program Plan RVAAP-66
Facility-Wide Groundwater Quality Assurance Project Plan Addendum.

EQM. January 2012. Final Facility-Wide Groundwater Monitoring Program Plan RVAAP-66
Facility-Wide Groundwater Site Safety and Health Plan Addendum.

EQM. May 2012. Final Facility-Wide Groundwater Monitoring Program Plan RVAAP-66
Facility-Wide Groundwater Accident Prevention Plan.

Kammer, H.W. 1982. A Hydrologic Study of the Ravenna Arsenal, Eastern Portage and
Western Trumbull Counties, Ohio. Master Thesis, Kent State University.

Ohio EPA (Environmental Protection Agency). June 2004. Director’s Final Findings and
Orders in the Matter of United States Department of the Army, Ravenna Army Ammunition
Plant.

SAIC (Science Applications International Corporation). February 2011. Final Facility-Wide
Sampling and Analysis Plan for Environmental Investigations, Ravenna Army Ammunition Plant,
Ravenna, Ohio.

SAIC. February 2011. Facility-Wide Safety and Health Plan for Environmental Investigations
at the Ravenna Army Ammunition Plant, Ravenna, Ohio.

Monitoring Well Installation Report Page 32 December 2012
Final



RVAAP-66 Facility-Wide Groundwater Monitoring Program Monitoring Well Installation Report

USACE (U.S. Army Corps of Engineers). October 1970. West Branch Reservoir Dam Final
Report on Special Foundation and Embankment Treatment. U.S. Army Engineer District Corps
of Engineers. Pittsburgh, Pennsylvania.

USACE. February 1996. Preliminary Assessment for the Ravenna Army Ammunition Plant,
Ravenna, Ohio.

USACE. September 2004. Facility-Wide Groundwater Monitoring Program Plan for the
Ravenna Army Ammunition Plant, Ravenna, Ohio.

USACE. September 2008. Safety — Safety and Health Requirements. Engineering Manual
(EM) 385-1-1.

USATHAMA (United States Army Toxic and Hazardous Materials Agency). 1978. Installation
Assessment of Ravenna Army Ammunition Plant. Report No. 132.

USGS (United States Geological Survey). 1968. Mineral Resources of the Appalachian Region.
United States Geological Survey Professional Paper No. 580.

Winslow, J.D. and G.W. White. 1966. Geology and Ground-water Resources of Portage
County, Ohio. Geological Survey Professional Paper 511.

Monitoring Well Installation Report Page 33 December 2012
Final



RVAAP-66 Facility-Wide Groundwater Monitoring Program Monitoring Well Installation Report

APPENDIX A

SOIL BORING LOGS AND
WELL CONSTRUCTION DIAGRAMS
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qo

PROJECY

OO RURAPL Lo (T

GEQLOGIST SIGNATURE/DATE

BOREHOLE NUMBER

Flot mw - 602

D ]z'iﬁ?.
Q/mmﬁa M ’




001600

WELL NUMBER: £1,05 Gy - Q2

END: 0322/ 2 ; i &

BEGIN:MZZI,Z; GINY

o —————
I oo oo o ey

COORDINATES: N: 571015 REFERENCE POINT: TO(, ELEVATION:  MSL
E: 2367606 g73.10
STEEL GUARD POST STEEL PROTECTIVE CASING WITH CAP DEPTH | ELEVATION
1 / (APPROX. 3 FT AGS)
TOP OF PVC FLUSH-
JOINT RISER WITH PROTECTIVE CASING
WATERTIGHT CAP. DA (1IN} (9”
APPROX. 2.5 FEET AGS WAESTRL
| | TOP OF CONCRETE
e 0
5‘)
¢-—- BOTTOM OF SURFACE CASING -

- L AL
- TYPE:
CENTR%ZERS (FT BGS): RISER CASING
DIA: IN) 2™
TYPE: SCvt <O PVC
TOP OF SEAL 5\
NNULAR SEA
WG b|? *
TYPEr qpese GRAPE
JOINTS, (T BGS): WAQMInt: Bersmoine LHIA
10/ TOP OF FILTER PACK K 54
Z 7 /
3/ FILTER PACK
§’ TypE VDY -
57! flinae SAnD
(7 TOP OF SCREEN o |
SCREEN
\% - 50\b \90(,\9*}9&{350“(! pia: Ny 2" TYPE::‘I};;‘J‘_
2. 50\ boo)b \(m\_q‘j\tj OPENING, O\ WIDTH:
)‘-
200 SC‘J'L qrov BOTTOM OF SCREEN b o]
BOTTOM OF SUMP ————p (0 11 25
< BOTTOM OF HOLE ———b—‘@&%‘
T
HOLE DIA: (INy———— e, «— * PL%’%%%\

Recorded by: / %W/fﬁ J\m

QA performed by:




BOREHOLE NUMBER

DISTRICT
HTRW DRILLING LOG USACE - Lovisuille om0
1. COMPANY NAME 2. DRILLING SUBCONTRACTOR
£an Frontz Drilling SHEET 1 OF J

4.LOCATION  RYAAP 8451 State Route 5 Ravenna, OH 44266

3. PROJECT Kv A A'P 66) ?I
5. NAME OF DRILLER \H) ¢ ")@‘k/ 6. MAKEMODEL OF DRILL i N) 55
7. SIZES AND TYPES OF SAMPLING EQUIPMENT 8. BOREHOLE LOCATION ?h] f2 N o ,{)’ j\”J ¢ KA G) ¢ } T)} Afdc

YA TN HSA

9. SURFACE ELEVATION/DATUM

1128, 40

"% " JPH 73001

70, DRILLDATEITIME  gTARTED: 3/8 / 12 COMPLETED:

3/8/12

15. DEPTH GROUNDWATER ENCOUNTERED iD ;/.[

12, OVERBURDEN THICKNESS

NA

16. DEPTH TO WATER/ELAPSED TIME AFTER BOREHOLE COMPLETION

NA

13. DEPTH DRILLED INTO BEDROCK

NA

14. TOTAL DEPTH OF BOREHOLE

19

7. OTHER WATER LEVEL MEASUREMENTS (INLCLUDE DATE/TIME)

NA

18. GEOTECHENICAL SAMPLES

UNDISTURBED:

NA

DISTURBED:

|19. TOTAL NUMBER OF CORE BOXES MA

NA

20. CHEMICAL SAMPLES CHEM:

NA

RAD:

NA

OTHER: 21, TOTAL CORE RECOVERY % 1/}

22. DISPOSITICN OF BOREHOLE

BACKFILL TYPE: r GROUT

|™ BENTOMITE

DATE STARTEDANSTALLED: 3/8/ 17
[~ TEMPORARY WELL POINT

DATE COMPLETED/ABANDONED: %/ 9 /12
¥ MONITORING WELL

23.NOTES BKG: =Background

v : First Water Encountered

BGS: Below Ground Surface
v : Static Water Level

CPM: Counts per Minute PPM: Parts per Milllon
NA: Not Applicable

LOCATION SKETCH/COMMENTS

SCALE:

.........

.............

.......

..............................

.....

......................

PROJECT

RVANP-06 RX

GEOLOGIST S[GNAT:;E;)EZAT?

BOREHOLE NUMBER

FlOm - 003

i




HTRW DRILLING LOG (continued)

DISTRICT
USACE - LowisyiZe

BOREHOLE NUMBER

FWGmw - 003

2. DRILLING SUBCONTRAGTOR

1. COMPANY NAME SHEET N oF \3
6@’4 Frontz Dring
3. PROJECT ?\m A? zn b ﬂ I 4, LOCATICN RVAAP 8451 Stals Roule 5, Ravenna, OH 44268
5. NAME OF DRILLER \)be E{Q/ 8. DIRECTION OF BOREHOLE ¥ VERTICAL r {NCLINED DEGREES
7.NOTES  PID MAKE/MODRL: Sizus MSA poseriack f2- 1661 Colors from funse? Soil Golor Ghart, Rev
WATER LEVEL MAKEMODEL: WATER LEVEL SERIAL#:
ELEVATICN DEPTH USGCS CLASSIFICATION OF MATERIALS SPT DATA |MONITORING REMARKS
(Feet) (0.5 Feet) | (PPM/CPAS) (Sample [Ds/Depths/Core Box/Ele.)
p-2 |t [ Upp 8" Jilly el 0K b, swme gl o) {3:b- | O 0-2 /1, 1440
fools, ot 8-4
62 | oal 4" S * glownl,_bof, de ="V
GC | oty 8” C}Mw w’vael $m J) J cwn«‘fa] Jam\
J 4
24 | [yt 67 HJ c)w o YR »;of//es Joige /2 ,m 3.5 | O |24 A 1948
Mois] %(h ,5% 44
Hogd 2" 5itly dby, & i, 31 LE 'ﬁq
lode/ &' i ﬂJ dé\/,, re(z:J u/ b 'ﬂoi( 1“/ ?chylj
ad Mofd ( {
40 f e |Sily g, gy af o nols doy, JO {13 | O R0 A 9SG
el p(AJe) htobmdel/ o / Jecaning mmSi ‘PSS
ey O u/ mcfwirj “sod i b3 B
pre
6-8 | & |\illy dey T, bmu/efw)w vlice Juel., 1328 | O |6-§ A 1505
" wod oy o 5", in 't 55
R: 20
# | ol [illy k) Bl ey dony md. o1/ +4- | 0 |80 K 150
810 7 e [ 7 54 /
R="Way
02| L |illy clef 4 dneomey, el s/l esbbleln she -k | 0 W0-12 /1517
2 / / ’ ) ( ' ! ! 4‘ 5 v/
1= 94
12-4] §P {Upel 4 \54»;5 by, 5;/{,/ - efml ol 143 | 0 [wAA; 152
e oy § 6:Il¢cw ¢, U/ /a.; sl erwel mzj
A dam Moty St X/ %V
PROJECT £OLOGIST 51 TURE/DATE BOREHOLE NUMBER
RVANP- bt A% Bd!:to ww(ﬁ@ Yejz | FGms- 003




HTRW DRILLING LOG (continued)

DISTRICT
USACE - Louisville

BOREHOLE NUMBER

Filbmd - 003

1. COMPANY NAME

£QH

2. DRILLING SUBCONTRACTCR
Frontz Driling

seer & J oF L3

3. PROJECT /A?V}}g?lyb ?I

4, LOCATION

RVAAP 8451 Siate Route 5 Ravenna, OH 44266

5. NAME CF DRILLER

\Fae Tele/

8. DIRECTION OF BOREHOLE

VERTICAL INCLINED DEGREES

7. NOTES PID MAKEMOQDEL:

\5)1‘/:0‘6 /464

PID SERIALE: /-) 21861

Colors from Munsel Soit Color Chart, Rey

WATER LEVEL MAKEMODEL: WATER LEVEL SERIAL#:

ELEVATION DEPTH USCS CLASSIFICATION OF MATERIALS SPT DATA [MONITORING REMARKS
{Fest) (0.5 Feat} { (PPM/CPM) (Sampla IDs/Dapths/Core Bow/Elc.)
-1 ] e | Silly gl T ¥4, dewp, sod. stf 59- 1 0 [0 A 153

ot 7-3
I3
%> %
PR \S:f{}/ chy T _gta), denp, mod sLf Jlle 5011 0 -8 A 153
ybloun aﬂ/Mé’] 3‘67
R: 1%y
pr.g
o
o
-
i
GEOLOGIST SIGNATURE/DATE BOREHOLE NUMBER

PROJECT

VAND-bb K1

Yo

/LBD 3/8/i2

FilGmw- 003

v




WELL NUMBER; Fw G M - 0 0\3 BEGIN: 3{/8/‘ 2 END: 5/[}’//2
COORDINATES: N: 5631016 REFERENCE POINT: TOO ELEVATION: MSL
E: 2344042 “&"Q[,
STEEL GUARD POST —STEEL PROTECTIVE CASING WITH CAP DEPTH | ELEVATION
| I/ (APPROX. 3 FT AGS)
TOP OF PVC FLUSH-
JOINT RI%ER WITH PROTECTIVE CASNG
WATERTIGHT CAP. < .
APPROX. 2.5 FEET AGS or 1 6 |
[ Y | TOP OF CONCRETE
/ \
. 0
I : — 11 "
I
L
! | | ¢— BOTTOM OF SURFACE CASING - S
! : BACKFILL jdATERIAL
-—— TYPE: ’i’w’ c’emeﬂ SIW
CENTRALIZERS (FT BGS}: RISER CASING
DiA: (IN) ?_
NA TYPE: Soh 40 PV(
TOP OF SEAL 4.5
ANNULAR SEAL
TPE: Bewbnite halepls 'y
JOINTS (FT BGS): W i
F) ujlp “ " a) ¢<) TOP OF FILTER PACK M 6.5
FILTER PACK
TvPE: $70 ,é,( 15
tf # b .
¢ / ¢ BCSS 2 Sy TOP OF SCREEN 8,5
v25 s );ok?)b \5 SCREEN |
DIA:(IN) 2 TYPE: Spjcqe
OPENING  WIDTH:,0/p
BOTTOM OF SCREEN » 78. 5
BOTTOM OF SUMP ~—————1 '3" ?5
181
¢——————— BOTTOM OF HOLE b
HOLE DIA: (IN)————p g «——

. 4
Recorded by: MASD Ml\}m

QA performed by:




DISTRICT BOREHOLE NUMBER

HTRW DRILLING LOG =  |USACE - Loulsville

N

FW G- 004
1. COMPANY NAME 2. DRILLING SUBCONTRACTOR
. i SHEET 1 OF 3
EQ p.q Frontz Drilling
3.PROJECT RVAAP. bl KT 4LOCATION — RYAAP 8451 State Route 5 Ravenna, OH 44266
5.NAMEOFORILIER T, 7@,{{/ 6 MAKEIHODELOF DRIL e s
7. BI7E5 AND TYPE NT 8. BOREHOLE LD B :
AN' TY"P 5 OF SAMPLING EQUIPME CREHOLE LOCATION Pel-2 0 dos a 165 ( ) / A JMH) il . Tt
7 9. SURFACE ELEVATION/DATUM U ’
4" TN A 1024. 50 ,
~ " - " DRILL DATE/TIME . ,
2% 4 lf?” \9697) 10. DRILL DATET STARTED: 3/)2/}2 COMPLETED: 3/}2//2
! 4 15, DEPTH GROUNDWATER ENCOUNTERED ]4‘ g /( '
76, DEPTH TO WATER/ELAPSED TIME AFTER BOREHGULE COMPLETION
12, OVERBURDEN THICKNESS ) 6 /Z H A
73, DEPTH DRILLED INTO BEOROCK 3 /{ 77. GTHER WATER LEVEL MEASUREMENTS (INLCLUDE DATE/TIME)
72, TOTAL DEPTH OF BOREHOLE 2 N /)
18. GEOTECHNICAL SAMPLES UNOISTURBED: N} DISTURBED: N/} |19. TOTAL NUMBER OF GORE BOXES A
20. CHEMICAL SAMPLES ciem: NA RAD: NA OTHER: 21 TOTAL COREREGOVERY % o[}
22. DISPOSITION OF BOREHOLE DATE STARTED/INSTALLED: 3/ ! 2/ 12 DATE COMPLETED/ASANDONED:  U/12 / 12
BAGKFILL TYPE: I cRout [T BENTONITE [~ TEMPORARY WELL POINT [F MONITORING WELL
23, NOTES BKG: =Background BGS: Below Ground Surface CPM: Counts per Minute PPM: Parts per Mililon
v: First Water Encountered v : Static Water Level NA: Not Appllcable
LOCATION SKETCH/COMMENTS SCALE: Necne
. RTPORTRUL SOUUVRPON JSTU: SRR NUUUUDI-SUIUPU SUTUORPOR. SUTPPTPIVE IRPUPEN. MUPIUNE SUSPIRE IOPIRTIOE. DISNSR. SPTTTTR, ITTITPITIN IYPITRITTT: SOTRPIIY SUFEITE SRS TIETATIN: SO 1 9 WO SURPURN ST SUTUPITORT PPN PISPIFTINY, SRTMITS
i e=
......... AN S e
\ U PES SUNEOE NN HNTARS S St ST Tt 1 S IO R S S S S
..... O
..................... B\ ) 5
L SIS OO U N S SO O S
.................................. B BN SN
|||||||||||||||||||||||||||||||||||||||||||||||||| i / A eree
3 x‘
ryrer / llllll H / lllllll
¥ /
.............. reerne ,—74“/2 RS // St
.................... L A .y;_w-f’ JPTTITE SRR reraanaen
L~ /
............... o T ~ ot S
....... LI JDS S, s IO i
/“/
............................. e nﬁ:%ﬁﬁé/rﬂ Ll . [ETTITTTSS FYIROPOTe SveI g darsssandinnnn
I S o O B
-
/ / ..............................
St T U TR WU NUROE SO S ROV NOUN SRR SRR SO SUNUUR SOURIOR SO SUPUNE SO MU WS SRR SPE SONS: SO S

PROJECT . GEOLOGIST SIGNATURE/DATI BOREHOLE NUMBER
RVARP- 46 2 >(3<£t0 )69“)1@0 dizflz | FNGw- 004




BOREHOLE NUMBER

i DISTRICY
HTRW DRILLING LOG {continued) USAGE - Lotsvie FilGownd - 004
1. COMPANY NAME 2. DRILLING SUBCONTRAGTOR SHEET 2 OFJ
CGM Frontz Dyiting
3. PROJECT ’RVAAT)_ éé -gI 4, .OCATION RVAAP B451 Stats Roule 5, Ravenna, OH 44268
5. NAME OF DRILLER \Tﬂg ‘Te-{(/ 8. DIRECTION OF BOREHOLE ¥ VERTICAL r INCUINED DEGREES
7.NOTES PIDMAKEMODEL: \&op ¢ MA poserias f12-166] Golors from Munsef Soil Color Chart, Rev
WATER LEVEL MAKE/MODEL: WATER LEVEL SERIAL#:
ELEVATION DEPTH USGs CLASSIFICATICN OF MATERIALS SPT DATA. [MONITORING! REMARKS
(Feet) (0'5. feel) {PPRICPM) {Sample IDa/Depihs/Cote Box/Ele.)
02 ||l 3° il cky Wgsorl, 3 bur, mosl openis VL] D Loz e
oL | Bowinded \Y»/L/ djq/ B u/ Upch dons wiliedd /fa{’ #- 4
i J«;J /&;d ofan” ol in t)m/ 3 iéw J(n})
Mod- 5{”/[
&
24 | L |Slly clef dep, Aud i ox deg o) sndl y4- | 0 |24/ 0y
r{z:dt} Q iao ganfp e: //acfu(e{ U/ 1=
Wlle s, slf BN % 1y
4-b
# | [\l chy, by wf gy clog Wl fid, by (89 | 0 |44/ 10Y
T 7V / / 777 7
Vi 15-8
124
48 22-24- b8l 1037
w | q | Chjey 3ol du /J el e/z«/e Jd/ &/J 29-2¢ | O
- .)’é/ 2: %)
po10 | (L |\Sihy by b, ud iy o Jeches, £) el | 0 |80/ 1099
" gl f’we? ’79ch SZAJ/ 14-20
d B 2%y
012 | ML | Cbeg 3it_ben u)/f’fo{‘,féﬂf‘{’//fc{ué?f 74 4-4- | 0 |01zl 1050
I uﬂd/ ﬂwe) 9¢uf> Il um/ 12" Jecawr )i
I/fv/J wf/ %m Jo/(e/ il 127V |3 3,4/29
’2{,
2-19| ML | Clifey) il 5, Jcm J/p{//l/ ';/o% fud s5-8- | 0 Dy A nod
sl * el 143
d 7;{ Z'}ég
;0 Vi
PROIECT GECLOGIST SIGNATURE/DAT] BOREHOLE NUMBER
RVAAP-bb K2 %LWZ&U 9712/'2 FW6 - 0pY




HTRW DRILLING LOG (continued)

DISTRICT
USACE - Loulsvila

BOREHOLE NUMBER

FidGmd - 004

1. COMPANY NAME

Ean

2. DRILLING SUBCONTRACTOR

Frontz Drifing

SHEET ;\’j aF J

RVAAP 8451 Stale Route 5 Ravenna, OH 44266

3. PROJECT ﬂ\m A P- b { ?I ‘ 4.LOCATION
5. NAME OF DRILLER \Lf 7"(7'&/ 6. DIRECTION OF BOREHOLE ‘VERHCAL) INCLINED DEGREES
7. NOTES PID MAKEMODEL: l—g;fl'Ulj N2\54 FID SERIALR: AZ“}B[D' Colors from Munsell Sofl Golor Chart, Rev
WATER LEVEL MAKE/MODEL: WATER LEVEL SERIAL#:
ELEVATION DEPTH | USCS CLASSIFICATION OF MATERIALS SPT DATA [MONITORING REMARKS
(Feet)} (0.5 Feel) | (PPMICPM) (Samp!a IDs/DepthsiCora Box/Ele.}
et | ML | Uy 5 wa Sl oy, /5 chos s |0 MU/ 7
so |l 77 Clgeh 3nd, boh wel, 2 of wedheed | 13-4
&»clfforiél G Zo) o/ W 301?6 R= 2%y
e Loy 87 5 /A/ 6/6\/ ?/4/4/ S /fco” € botlowr
o
o-18 | SH_| necthetd sk, a0 Clyrith, ; D’ﬂwrj dugy, __ 5110° 0 Wi/, w7
ity bl I 20
B2
18-20 \
4 | sl U&M%J J/K/e,. efcz/’_ M’orﬁ/} %;/// \’Jﬁ'///f 6-)f- 0 159'20/{; 123
v ! )-70
Be Py
45
A
-
yoiz
PROJECT GEOLCGIST SIGNATURE/DATE BOREHOLE NUMBFR
RvA4P-b BT ag@ &?D Y13z PGy - 00




WELL NUMBER:  £y55 .- podf BEGIN: 2 /12 END: lasiz
AL Akt
COORDINATES: N: $499319 REFERENCE POINT: T0( ELEVATION:  MSL
E: 2364970 1037.18
STEEL GUARD POST STEEL PROTECTIVE CASING WITH CAP DEPTH | ELEVATION
| |/ (APPROX. 3 FT AGS)
TOP OF PVC FLUSH-
JOINT RISER WITH PROTECTIVE CASNG
WATERTIGHT CAP. < DA IN) &
APPROX. 2.5 FEET AGS N
| | TOP OF CONCRETE
/ \
N 0
I : — 1 /1 "
! |;
1
: : lg4— BOTTOM OF SURFACE CASING ‘S
: : BACKFILL MATERIAL
——— TYPE: ?@LL,,B Ci‘nnhr'[ Eyor
N 4 DIA: (IN) 2
TYPE: b 4o PYC
TOP OF SEAL 9.9
ANNULAR SEAL
Tvee: Bonthn Lo Jojt])/u
JOINTS (FT BGS): Y A 5
- | It ?‘s
; Juﬁ H!@(JB,) TOP OF FILTER PACK >
FILTER PACK
TYPE: Jidhy # 5
65 5«55 of %S Sm() / :
- ) L TOP OF SCREEN q’S
w25 1 o% o e J
SCREEN 5(4 ’Jo
DIA: (INy £ TYPE: PV,
OPENING WIDTH: 8.040
BOTTOM OF SCREEN - ,q‘sf
BOTTOM OF SUMP ————— ’?‘ 75
2’1"
BOTTOM OF HOLE o
HOLE DIA: (IN)———» 3 +—

QA performed by:

/ /’
Recorded by: )61&70 4 %DWMD



.4 !)01()07&1)

HTRW DRILLING LOG

DISTRICT

USACE - Louisville

BOREHOLE NUMBER

FWGmy - 005

1. COMPANY NAME

EQN

2. DRILLING SUBCONTRACTOR

Frontz Drilling

SHEET 1 OF 3

3 PROJECT —RVAAP- bb BT ZTOCATON  RVAAP 8451 State Route 5 Ravenna, OH 44266
5. NAME OF DRILLER \T“)e ']'é.id 8. MAKEMQDEL OF DRILL CM br \5‘6
7. SIZES AND TYPES OF SAMPLING EQUIPMENT 8. BOREHOLE LOCATION ? R .

W-20 > Newba Flls Rd ¢ Junly 0

1" 1N HsA

9. SURFACE ELEVATION/DATUM

167, 50

10. DRILLDATETIME  sTARTED: 3 /? // ?

COMPLETED: 3 /8 /12

2' X " 5{7}:{ 59004

15. DEPTH GROUNDWATER ENCOUNTERED IL’

76, DEPTH TO WATER/ELAPSED TIME AFTER BOREHALE COMPLETION

12. OVERBURDEN THICKNESS

NA

NA

13, DEPTH DRILLED [NTO BEDROCK

NA

17. OTHER WATER LEVEL MEASUREMENTS (INLCLUDE DATE/TIME)

v . Flrst Water Encountered

v : Static Water Level

14. TOTAL DEPTH OF BOREHOLE K NA

18. GEOTECHNICAL SAMPLES UNDISTUREED: YA DISTURBED: 1/} [ TOTAUNUMBER OF CORE BOXES NA
20. GHEMICAL SAMPLES o A RAD: NA OTHER: 1. TOTAL CORE RECOVERY %
22. DISPOSITION OF BOREHOLE DATE STARTEDINSTALLED: 3/ 7/ F; DATE compLETED/ABANDONED: 3/ 8 /12
BACKFILL TYPE: [T erout |~ BENTONITE [T TEMPORARY WELL POINT [V MONITORING WELL

23. NOTES BKG: =Background BGS: Below Ground Surface CPM: Counts per Minute PPM: Parls per Million

NA: Not Applicable

LOCATION SKETCH/COMMENTS

SCALE: None

PROJECT

RVAAP- bl RX

BOREHOLE NUMBER

FU G - 005

GEOLOGIST SIGNATURE/DATE

}dz{w Mr&m)w.ﬁl) 3/2/i2




DISTRICT

BOREHOLE NUMBER

HTRW DRILLING LOG (continued) USACE - Lousvile Erdimd - 408
1. COMPANY NAME 2, DRILLING SUBGONTRACTCR
SHEET 2 OF ‘5
6& N' Frontz Driting
3. PROJECT ﬂ\( A A’p, zy L] ﬂ I 4, LGCATION RVAAP B451 Stale Roule 5, Ravenna, OH 44266

5. NAME OF DRILLER

Joe Tete/

4. DIRECTION OF BOREHOLE

¥ VERTICAL

r INGLIKED

7.NOTES  PID MAKE/MODEL: \5’;/'- S th pip serws: f} 2- 1861 Golors from Runsel Soil Golor Chart, Rev
) s | . e | oy | Sen owpeppes i
0-2 | 24 |Unet 4" Silly ek, ¥ bin, moisl ool o= 01| 0-2 /(1012
’hjemx){/ Vi /{Lf 666\/ Sty w/ eﬁij Mo/lff o4 och( !-5| X
dory_Jullote ’ms i) b st/ u/ 4o sndl__| 821
Um‘Je( in lny b"; ollery; e oif] ¢ %:r/\/ Jeﬂ
&
24N ek | Sty chy ben o) ste) dlovy el /f&[{v(ﬁf Ll |41 o |24 A B
"3t oxdes "4 el Upteel, by, st // 1212
beesni (T \’)n /}e 4»3 c)¢ W/)UM /ooez/IB R?z%’{
20 I ML C}A/e\/ sl b, il Frd swedl otevel deoty 7.9- Lo |46l iy
#t ’ ) B 7
bIor) 6{// g-1f
A= 9y
(-8 Note: the Spon 1§ /u/ Wl e upe/ 12 Jook2) 3-- 0 6~8/l; 135
ad H’e we{ 000‘1 Y-5
| Lo 12" (legey \Xnd\/ 6(. Yea e s %7
5;’&42[ LS{ i
810 | WL | Uy 7" Clegey sl Gilt, < chuve 69 | 0 |[800/ - 1
»_ | SM an? ?)0 mJﬂJ J<n3 ba el ewxels esl) | 1518
e | Lot 12" JIJJGL/ bn by b bty grewe o (22 "
/2 '< Jugmw()e‘j Moa fﬂ!
10-12] €L {»/ ck\/ bt ed send 2 suel M\Ie) 0-9- | 0 l1o-12 /4 0458
i a‘// Jm/)J JM/ 21-2b
K="
12-14 Uppe/ 1’ ud bia_Sloveh + muct 27-%0 | O |12-19/0; 0909
6P From 1517 74) 64*){) / J/(\RJ 5\):// %n‘}s/ Cmmc wois] 271})
PROJECT }g CL 18}7{01&/ J}Lj CL/ b()f /9‘4) 6&’}{) ’{ ngfolé' éggf?A&}gHDgi/ zéq BOREHOLE NUMBER
Rvan-bl %1 AQD 3’/3'//2 FW6mu)- 005

DEGREES




HTRW DRILLING LOG (continucd)

DISTRICY
USACE - Loulsvila

BOREHGLE NUMBER

Fulbmd- 008

1. COMPANY NAME

QM

2. DRILLING SUBGONTRACTOR

Frontz Drifing

SHEET Z3 o3

3, PROJECT ﬁ\]/)/!?éé 27

4, LOGATION RVAAP 8451 Stato Route & Ravenna, OH 44266

5, NAME OF DRILLER QOE 7},[(/

6. BIRECTION OF BOREHOLE

INCLINED DEGREES

7.NOTES PID MAKE/MODEL: Vit MvA

pioseriaLE /32- 1861

Colors from Munsel Soil Coler Chart, Rev

WATER LEVEL MAXE/MODEL: WATER LEVEL SERIAL#:
ELEVATION | DEPTH | USCS GLASSIFICATION OF MATERIALS SPT DATA |MONITORING REMARKS
(Feet) {0.5Fest) | (PPM/GPM) (Sample 1Ds/Depths/Core BowEle,)

Hi-ib | SW \S(IJA \’9\1// ,HN{(’N@J MMG{ (iZ4]] ))a/

50/3

0.0 |H-nA:_bus

oy

/2

wely eu(pizg 0V bllor ; bogin

\

16-18 | 88 | Beddock

prs

50/,
» Y4

16-18 /L 5950

60

-

PROJECT

RVAAT- b Ri

GEOLOG)ST SIGNATUREIDATE
ZQD de %
v

BOREHCLE NUMBER

3/8/1_ | Fullom-00s




WELL NUMBER: FMGMU\J'ODS

BEGIN:

3/8 /12

END:

3/8/12

COORDINATES:

E: 23328473

REFERENCE POINT: TO(

ELEVATION:

MSL
170,10

STEEL GUARD POST

| — |

STEEL PROTECTIVE CASING WITH CAP
(APPROX. 3 FT AGS)

L

-
oo e o o e e

CENTRALIZERS (FT BGS):

NA

JOINTS (FT BGS):

F)u}’: . i‘m&l

HOLE DIA: (IN)—————p

TOP OF PVC FLUSH-
JOINT RISER WITH
WATERTIGHT CAP.
APPROX. 2.6 FEET AGS

< DA 1Ny &
Tvpe: el

PROTECTIVE CASNG

%

TOP OF CONCRETE

DEPTH ELEVATION

— |

BACKFILL MATERIAL

vPE: Porllnd ¢ement \;md

RISER CASING
DIA: (IN} 2

TYPE: §ch 90 PVL

4— BOTTOM OF SURFACE CASING -p

hd

3.2

TOP OF SEAL

ANNULAR SEAL

TYPE: 'baﬂiaﬂ‘rrt(' )]9]27]\1\5
" b

4.5

TOP OF FILTER PACK

FILTER PACK

TYPE: \j,‘bw b5

TOP OF SCREEN

.25

SCREEN ; Q[J

DIA: (IN) 2 TYPE: '}.;C

OPENING  WIDTH: (.01

BOTTOM OF SCREEN

16.25

.4

|-
L

BOTTOM OF SUMP —————| 16:%

16.9

-f————— BOTTOM OF HOLE
+—

»-

; |
Recorded by: >64KA’D M{&#Mdﬁj@

QA performed by:




DISTRIGT BOREHOLE NUMBER 005
o . . o , P !
HTRW DRILLING LOG LSAGE - Louieuie o
T. COMPANY NAME 2. DRILLING SUBCONTRAGTOR '
B, . SHEET 1 OF 2
EGM Frontz Drilling
3. PROJECT 410CATION  RYAAP 8451 State Route 5 Ravenna, OH 44266

AYAAY- 4b RL

5. NAME OF DRILLER

N

6. MAKEMODEL OF DRILL

CME 55

7. SIZES AND TYPES OF SAMPLING EQUIPMENT

B BOREROLELOCATION -1 ¥ LJ/ FBsau)- 005" Nedlon 7E werd ,/;?i(q

874" A

o007

COMPLETED:

9, SURFACE ELEVATION/DATUM ”47 50
il

10.DRILL DATEITIME  GTARTED: q/g /,, ;

2% " J?J.’{

15. DEPTH GROUNDWATER ENCOUNTERED

18 A

16. DEPTH TO WATER/ELAPSED TIME AFTER BOREHOLE COMPLETION

12, OVERBURDEN THICKNESS

A

NA

13. DEPTH DRILLED INTO BEDROCK

12.5 A

17. OTHER WATER LEVEL MEASUREMENTS (INLCLUDE DATE/TIME)

4. TOTAL DEPTH OF BOREHOLE

245/

Nj

8, GEOTECHNICAL SAMPLES UNDISTURBED:

NA

DISTURBED:

|19. TOTAL NUMBER OF CORE BOXES

NA

20. CHEMICAL SAMPLES cHEM. N RAD: NA

OTHER: 21. TOTAL CORE RECOVERY % /\J/:l

22, DISPOSITION OF BOREHOLE DATE STARTED/INSTALLED: 4/2/]2

BACKFILL TYPE: [~ crout [© BENTONITE

[T TEMPORARY WELL POINT

DATE COMPLETED/ABANDDNED: 4/3/12
[V MONITORING WELL

23. NOTES BKG: <Background BGS: Below Ground Surface

V * First Water Encountered

W : static Water Level

CPM: Counts per Minute PPM: Parts per Million
NA: Not Applicable

LOCATION SKETCH/COMMENTS

SCALE: None

FTSRT ST SRV B

(=4

PROJECT

RYANP-46 B

BOREHOLE NUMBER

GEOLOGST SIGNATUREIDAE
M

005
Y2/ FiG rpid 94 (g0

.

]

4

4



HTRW DRILLING LOG {(continued)

DISTRICT
USACE - Louisville

BOREHOLE NUMBER

F 6 M?((Q4zm

™

1. COMPANY NAME

2. DRILLING SUBCONTRACTOR

6@]\4 Frontz Driting SHEET 2 2
3. PROJECT /A\/A A?" 1A 6 /h)l' 4. LOCATION RVAAP 8451 Slate Route 5, Ravenna, OH 44266
5. NAKME OF DRILLER \TG( 'Teiq/ 6. DIRECTION OF BOREHOLE ¥ VERTICAL r INGLINED DEGREES
7. NOTES PID MAKEMNODEL: 0’;/“‘}5 MJA PID SERIAL#: AZ' 15[9 ' Colors from Munse!l Soil Goler Charf, Rev
WATER LEVEL MAKE/MODEL: WATER LEVEL SERIAL#:
ELEVATION DEPTH | USCS CLASSIFICATION OF MATERIALS SPT DATA {MONITORING REMARKS
(Feal) (0.5Feat) | {(PPM/CPM) {Samp!s IDs/Depths{Core BowEL.)
0~17 Jee well log ,7{1/ FilGmu) - 005 0-’7/{
J
17-20 | S | Yel-bn .mi, veclhetd Lol 1720 A
2/”‘2 $S | Yellad-dt &ﬂ) e, 9//:46’() well owed | sgel, 512 20-22 /L ; 1964
o ched oo ® #= 9y
22:29| 85 | Mellow-ba dmﬁ %r-mh) ine) ,. wecthee) odstoae 22-28 /. {fon dJ/éJﬁ/')
ied Jall.g e s ,/J.J
»
»w
2
28
>
FPROJECT BOREHOLE NUMBER

M- 4t AT

GEQLOGIST SIGMNATURE/DATE
ch MLQJ/D /2/12

FG Mu}*ﬁ‘o%s((lflatbw




= WPl R - 74.60%.001.02
WELL NUMBER:  Fiomi) 017005 (tgeonal) [P 4/2/12 END: 4%/
COORDINATES: N: 558510 / REFERENCE POINT: TO( ELEVATION: MSL
E: 2338‘3?3 “:F 0
STEEL GUARD POST —STEEL PROTECTIVE CASING WITH CAP DEPTH | ELEVATION
I / (APPROX. 3 FT AGS)
I v |

TOP OF PVC FLUSH-

JOINT RISER WITH PROTECTIVE CASNG
WATERTIGHT CAP. 1« DlA: {IN) §
APPROX. 2.5 FEET AGS TypE:_ Vel

Y

TOP OF CONCRETE

v
<

BOTTOM OF SURFAGE CASING -

BACKFILL MATERIAL
TYPE: Tortho) covien ../ Bens

L ]

Pl

CENTRALIZERS (FT BGS):

NA

RISER CASING
DIA: (N} 2
TYPE: o) Mo PVC

W

TOP OF SEAL
ANNULAR SEAL
TvPE: Gl benpode
holese " b

TOF”OIK-J FILTER PACK ’7

JOINTS (FT BGSS

Flvsh- H&’Je’

FILTER PACK

TYPE: J.'Al?/ 45

14.25

TOP OF SCREEN

M g ind

4 5466 ’70!&})3

SCREEN

Sch

DA (IN) 2 TYPE:
OPENING WIDTH: ¢.0t0

2?’ 25‘

BOTTOM OF SCREEN b

245"
24.5°

BOTTOM OF SUMP ——»|

14 BOTTOM OF HOLE »-

HOLE DIA: {IN)————— 1? —

, i
Recorded by: X’&ﬂ M{\/Iﬁ’m QA performed by:



BOREHOLE NUMBER

DISTRICT
HTRW DRILLING LOG USAGE - Loutsuile FW G- 000
1. COMPANY NAME 7. DRILLING SUBCONTRACTOR
. SHEET 1 OF 3

6@ N’ Frontz Drilling
3.PROJECT  RVAAP-44 RT 4.10CATION  RVAAP 8451 State Route 5 Ravenna, OH 44266
5. NAME OF DRILLER Joe Té't Y, 6. MAKEINMODEL OF DRILL C ME 55
7. SIZES AND TYFES OF SAMPLING EQUIPMENT 8 BOREHOLE LOCATION B ¢ K AA (?W . 22) e 5{ J’,J ¢ 07’ ﬁv,gm)

] '/Uh Hs A 5 SURFACE ELEVATIONDATUM 110170 Y 7

2" x " J?bﬂ 53007

0.DRILDATEAIME ~ starten:  3/5 /12 compLeten: 3/5/)2
71

15. DEPTH GROUNDWATER ENCOUNTERED ! 0 ][6

16. DEPTH TO WATER/ELAPSED TIME AFTER BOREHOLE COMPLETION

12, OVERBURDEN THICKNESS

NA

13. DEPTH DRILLED INTO BEDROCK

N/
A

17. OTHER WATER LEVEL MEASUREMENTS {INLCLUDE DATE/TIME)

14. TOTAL DEPTH OF BOREHOLE

18/

L

18. GEOTECHNICAL SAMPLES

UNDISTURBED:

|19. TOTAL NUMBER OF CORE BOXES N /)

NA

DISTURBED:

20, CHEMICAL SAMPLES

cHEM:  NA RAD:

21. TOTAL CORE RECOVERY %

NA OTHER: N

22. DISPOSITION OF BOREHOLE

BACKFILL TYPE:

I GRout

DATE STARTED/INSTALLED: 5/5/ i2

DATE COMPLE TED/ABANDONED: 3/6/ 12

| BENTONITE

[~ TEMPORARY WELL POINT

[¥ MONITORING WELL

23. NOTES

BKG: <Background

8GS: Below Ground Suriace

CPM: Counts per Minute

PPM: Parls per Millicn

N/ : First Water Encountered

v : Static Water Level

NA: Not Applicable

LOCATION SKETCH/COMMENTS

SCALE:

None

..............

.............

...................

..........

........

o 0¢

........

.................

............

....................

..................

..................................

........

.......

.

PROJECT

RIAND- by T

BOREHOLE NUMBER

Fw G- 000

GEOLOGiSlZgQATUREIDATE
)0 )dg\jaﬁ)/&%? 3/5/12



DISTRIGT BOREHOLE NUMBER
HTRW DRILLING LOG (continued) USACE « Lovisvile Fil G - 004
1. COMPANY NAME 2, DRILLING SUBCONTRACTCR SHEET 9 oF 3
EBM Frenlz Drifing
3, PROJECT ’RVA A?“ [v(a ’BI 4. LOCATION RVAAP 8451 Stale Routs 5, Ravenna, OH 44268
&, NAME OF DRILLER \T‘“Q 7@'{(/ 6. DIREGTION OF BOREHOLE W VERTICAL - INCLINED DEGREES
7.NOTES PIDMAKEMODEL (3700 M 1) pioserie: £ 2- 1841 Colors from Munsel Soil Cotor Charl, Rev
WATER LEVEL MAKEMMODEL: WATER LEVEL SERIAL#;
ELEVATION DEPTH uscs CLASSIFICATION OF MATERIALS SPT DATA [MONITORING REMARKS
(FeeY) (0.5 Feety | (PPWCPM) {Samp'e IDs/Deplhs/Core BowEts,)
0-2 Uy 8" Cla/m/cs K dysol, W b _wols, Ml snd |46 | 0.2 | 02 AL 144
4 MM{‘ el 7" b) /{Icc\/ bm LJ/ bno‘f ///A ]
/ed dua«! ' (omgm&/ eSN { a/ J)m u/ A R 20{
aflls }u s/l sl _inbego LI /4
7 )
24 | L ib chy b, u/ g Sill ooy wled Juctuts |34 | 0 |24/, 1St
I/edl bl o#-ﬁj / Z)) MAJ o’/// 48
1 %
;"; (L 6*0 ch b lJ/f‘fv/ 4la- vvaf{ /m//e " Y- d ‘M/l/‘ 1510
h'on ox;éeﬂ MGA é{/\.}w»{ %l Jo/% -4
loae 2 R: 2%4
b8 | el | S:Hy CLJ, bia, Jed 4tz i et 2" )z.m!) 10-10 | 0 6-3/{; 5 20
» F vy N-12
Re 2%
8-10 | ¢L | il c}aJ 45 chove  becanne il v lowed 2 35~ | 0] 8-10/1’; 1525
u/ /ed ﬁfu] 44
2 A Z:/zq
1012 ¢ | Uyet 8" ity eby ben ) gt wet e | g w-ref; usse |
S | Tonicndel S /{Jm) bin, /s r//\/é Wit b-8
2Ty
25
12-14 | $M tﬁi!(,/ e bey doeant s m/J i loe 6"/ 0-16- | 0 [12-H /{: 1544
/anu\ tone /ms e‘f . wj,/ﬂ) C)cJ o é @41-24
Aoy b 5= /bj o el Sea) K Z%‘/
a0
PROJECT GEOLOGIST IGNATUREDATE BOREHOLE NUMBER
RVaA?- 6 BT WLQ@ .5/5/)2 FNG mu - 00k




DISTRICT

HTRW DRILLING LOG {continued)

USACE - LouisviZa

BOREHOLE NUMBER

FNG - 006

2. DRILLING SUBCONTRACTOR

1. COMPANY NAME
E 0 [’7 SHEET 23 oOF §
Frontz Drifing
3. PROJECT K\/ A ﬂ P_ é é RI 4. LOCATION RVAAP 845t Stete Route 5 Ravenna, OH 44286
5, NAME OF DRILLER \E ¢ TCZC/ 6. DIRECTION OF BOREHOLE (vermen) INCLINED DEGREES

7. NOTES PID MAKEMODEL:

Uifius MSA

P10 SERIALH: /]2 1861

Colors from Munsell Soll Coler Charf, Rev

WATER LEVEL MAKE/MODEL: WATER LEVEL SERIAL#:

ELEVATION DEPTH | USCS CLASSIFICATION OF MATERIALS SPTDATA |MONITORING| REMARKS
({Feet) , _ . (0.6 Fest) | (PPM/CPM) {Sample [Ds/DepthsiCore Box/Eic,)
wete | 5 [ Scad _upet 8 ben o) df fod s s, (A1 o1 Ligew S 547

feo sift et ! 48l

ﬂ{’h‘}[fﬂaz{ \Yin(Jj d/?/’ /n -ML')J IJ(',’{-) ‘%i(,J &/{ ﬂ-z}é‘l

il Bl apents el = in_shot 5/ 168 /L, 1620

d R: Y
#
4
B
A5
5o

PROJECT

RVANT- 06 BT

BOREHOLE NUMBER

F}JGmu}- D0

3/s/12

i
GECLOG)ST SIGYATURE/DATE
)(jf iﬁw v
v




WELLNUMBER: )01 00) BEGIN:  3/5 /12 END:  3//12

COORDINATES: N: 558142 _ REFERENCE POINT: T0C ELEVATION:  MSL
E: 2335421 1184, 33
LEVATION
STEELGUARDPOST T STEEL PROTECTIVE GASING WITH CAP DEPTH | ELE
(APPROX. 3 FT AGS)
TOP OF PVC FLUSH-
JOINT RISER WITH PROTECTIVE CASING
WATERTIGHT CAP. < o (IN) b
APPROX. 2.52 *!:.'E;JﬁGS Tvee: el
| \ | TOP OF GONGRETE
/ \
. 0

4— BOTTOM OF SURFACE CASING P \5

BACKFILL MATERIAL
- TYPE:?DKUO:S Cfm}eu'i f,gui
CENTRALIZERS (FT BGS): RISER CASING
DIA: (IN) 2
TYPE S Yy PVO
N/ g
TOP OF SEAL
ANNULAR SEAL
TYPE: b(awb/ Jx'ﬂ{:»f-{f
JOINTS (FT BGS): 3/8% Wig
Flush- y}(& ()3 TOP OF FILTER PACK o b
FILTER PACK
TYPE: j.)th{ 47 4y ]5.5/6
, Srdlenf' *\5 {o &

# y .
$ b‘ﬁ °/ y Jﬁm) TOP HF SCREEN )
| 3)3 t/ "7 5<JI(J .

SCREEN ¢} 4
R ) 180
25 L’)j V J]aJt,PJJ DIA:(IN) 2 TYPE: PO
5 OPENING  WIDTH: 4,010

BOTTOM OF SCREEN b ! ?'5

BOTTOM OF SUMP ——— | I?%

1846

< BOTTOM OF HOLE
HOLE DiA: (IN)—————» § «—

. [
Recorded by: )d &D WV\EQD QA performed by:



DISTRICT BOREHOLE NUMBER
HTRW DRILLING LOG USAGE . Lodfevils FW Gl 007
1. COMPANY NAME 2. DRILLING SUBCONTRACTOR
s SHEET 1 OF 4
6& Nl Frontz Drilling
3.FROJECT  PYAAP- L, RE 4-LOCATION  RYAAP 8451 Stato Roufe 5 Ravenna, OH 44266

5. NAME OF DRILLER \TOP Té,{ej

8, MAKE/MODEL OF DRILL cm b’ 55

7. SIZES AND TYPES OF SAMPLING EQUIPMENT

6.BOREHOLELOCATION D1 2 % u{bmﬁi tuinel 4)0*%' ‘57@%}{1 ) ?J

qAa" IY Hsh

5
9, SURFACE ELEVATION/DATUM ! 0 7 2 \ g 0

2" 2 \J?L{ Spooss

10.DRILLOATENTME — grarten:  3/4/12 GOMPLETED: .5/4‘ / {2

15, DEPTH GROUNDWATER ENCOUNTERED 2%, /é

16. DEPTH TO WATER/ELAPSED TIME AFTER BOREHOLE COMPLETION

12, OVERBURDEN THICKNESS

NA

NA
N4

13. DEPTH DRILLED INTO BEDROCK

17. OTHER WATER LEVEL MEASUREMENTS (INLCLUDE DATE/TIME)

14. TOTAL DEPTH OF BOREHOLE %

Nj

18. GEOTECHNICAL SAMPLES

I:JNDISTURBED: H j\

|19. TOTAL NUMBER OF CORE BOXES

NA

DISTURBED:

20, CHEMICAL SAMPLES CHEM:

RAD:

21, TOTAL CORE RECOVERY %

NA

NA QTHER:

22, DISPOSITION OF BOREHOLE

BACKFILL TYPE: I” erout

DATE STARTEDNSTALLED: <3/ g/ 12
I” BENTONITE

DATE COMPLE TED/ABANDONED: {9/ 9'/ 12
[ TEMPORARY WELL POINT [ MONITORING WELL

23.NOTES BKG: <Background

N/ : First Water Encountered

BGS: Below Ground Surdace
v : Static Water Level

CPM: Counts per Minute PPM: Parts per Million
NA: Not Appiicable

LOCATION SKETCH/COMMENTS

SCALE: None

........ 7 ST SR S

PROJECT

RYAP- b6 RX

BOREHOLE NUMBER

Fil6 myl - 007

GEOLCGIST SEGNATUREJ'DJTE

v



HTRW DRILLING LOG ) DISTRICT BOREHOLE NUMBER
{continued) USACE - Lowisvile FIJC)MN ) 00?
- COMPANY NAME 2. DRILUING SUBCONTRAGTOR weer 2 o Y
t@[ﬂ Frontz Driting
3, PROJECT ﬁ\mm) (o(p 'gl 4. LOCATION RVAAP 8451 Stale Route 5, Ravenna, OH 44260
5. NAME OF DRILER ("o -rd(/ 8. DIRECTION OF BOREHOLE ¥ veamoa T heusen DEGREES
7.NOTES PIDMAKEMODEL:  ¢fi/iys A rpseriae - 1061 Getors from Munsel Sofl Colos Chrard, Rav
WATER LEVEL MAKE/MODEL: WATER LEVEL SERIAL#:
ELEVATION | CEPTH | Uscs GLASSIFICATION OF MATERIALS SPTDATA [MONITORING REMARKS
{Feet) (0.5 Fest) | (PPMICPM) {Sample IDs/Deplhs/Core Box/Ete.)
-2 | LU 2" togmil 0 ba, .sflil/ te/ _woig | o ozl ey
Se | Roneandes ' s: HJ d&d by w// L mJtﬂe }eu swll | a5
¢t sfovel (8 /), sz wd st 7[// Re 2y
Falase [\illy M-/ ben uf gt/ don il fachts fo)  N4-b | 0 Jo4 [l 1043
G ) by ﬂ/\J Ip-12
1) / Kz "g/ZV
46 | ML {hpe 10" ooy s, bin v gr # oy by mlls, | 4-8 | O 144 A5 05
ol Mod. dz// sk .«H)m ch Yn 8-10
CL | Resondel iy c}ﬁy YY) »J/ f‘ﬂx/ / \/e))mJ b1 mcfl) 3= Z,Z/ZV
Q(J Mocy {/
b8 | L C)leeJ sill, btn, Fed Jolod bty ol in s/ |8-10- | O |44 f; 105
ol /4!", Jho el piegel (o28") dyy 119
‘ ] / ﬂ’ ZVZ?
810 | (L C}c»/tJ gill, as ool u/ o yelly- b il ¥7- | 0 |80/ noy
C’«Ia\/ JmJJ sill lenfc /mr4 17" J n-
» 2=y
10-12 | CL l;M J:{ b, {: // %eJ el Jm’f, Jw,), B-7- O 1042,/{)' 149
| ). ol // 9.9
2=y
»
et O Oy sill, bra Jo im0 sk (id)n {8-10- | O |1y ;s
}wz/ §" mcfe;(,w amJ oJ/ " el éof)é @ 10-1Y
c)/m; TN 6’17‘/ 2= Py
o
FROJEGT GEOLOG%ST SIGNATUREIDAT BOREHOLE NUMBER
RVAAT- 6 RX \mlhD FHG mi- 00f




DISTRICT

BOREHOLE NU

MBER

HTRW DRILLING LCG (continued) USAGE - Lovlsyif FNCDM\-J -007
1. COMPANY NAME 2, DRILLING SUBCONTRACTOR sEer &3 o

GQM Frontz Driting ! l{
3. PROJECT jw A A'P' 66 21 4. LOGATION RVAAP 8451 State Routa 5 Ravenna, OH 44268

5. NAME OF DRILLER

Joe Tete/

6, IRECTION OF BOREHOLE

@

ICLINED

DEGREES

pioseriact: ] 2- 1861

Colors from Munsel Soil Color Charl, Rev

RYAAP- 6l RI

GEOMG STslGNATUREfD T
CJD Mm)figﬂb 3/9‘*/)2

7. NOTES PID MAKE/MODEL: 6;/10\5 )46A
ELEVATION E:i::: USCS CLASSIFICATION OF MATERIALS (::S:B‘I: hi(:P:'JCPM) (Samp!ams?;emhsfcme oy
et | €| Clefy ikl bia el b g vl Jrucdtes, o) A op |0 Kb JL 12
s rsel (0., by, V. o1/ £
R %2y
A ooy b u/ gl wollles, - | O 18t
SP N(’dt‘l &nJ c{s bm mff‘} / 6~130
oL o 10" Pajed 6,![ 5{6\} ) by wolls, J// R "V
N)o() 61!//
22 L Upe Silly chy, . y/ b I(Jm) R R 08 k7
th) sl # %flJ 0077 7-1
ML | Reuciode ol thyy st el Iy ) o gael, (1200
"n?o) 6 //
2 el L Silly kg ey Gl dy 35- | O |p0-2 /- 145
L0~ [ 77U {' ! { 6-3 ]
2 ¥
22| Ml el Sll, e donp Lo Vez/ sl _wed sl e | O |2 isd
A S} fWJ b aHf LJM Mois ] 8-9
el | Lage 8" \SIJ{J C) hof, ?ff«\! })M “) /&J \S(m) ?‘z%‘l
Sl a!fmfef Jm ") J//
29-26 | ML [ Ul 8" Cjey (3] I, ief, fod bin sl wel 18- | o |H-ul ;1208
2 Feidh Jo]// d?&i/« )Mc 124
66 ’Rﬂrxm’e/ \HL/ clcf\/a.)) MY /f/alz} ¥, e, 7s’='%‘l
d»m)c/ ﬁfﬁ\/( 14 /2
2-281 &M Um/ n' Uw)’pm) .5(4 wa) s, Uei’ Some_sill 45612 0 26-23/(; 122()
PROJECT w‘ ML (OL\Y/ 0 d&"M \2"3‘/ ‘)‘JH P{w we{ a‘} Ff(\P) ‘SJJ VPL;JJ’C ' Z/ZL} B8OREHOLE NUMBER

Fulem- 007




DISTRIGT BOREHOLE NUMBER
HTRW DRILLING LOG {continued) USAGE - Lovtsito F\J(IJMVJ -007
1. COMPANY NAME 2. DRILLING SUBCONTRACTOR SHEET 4 oF q
6)@ M Frentz Drifing <
3. PROJECT fR\m m) [B 6 RI 4. LOCATION RVAAP 8451 Stale Routa 5 Ravenna, OH 44268
5. NAME OF DRILLER %(’ TP'(Q/ 6, DIRECTION OF BOREHOLE ( VEhmAL) INCLENED DEGREES
7. NOTES  PID MAKE/MODEL: U; /s M\j 4 PID SERIALE: l] 2-1061 Golors from Munsell Soil Coler Chart, Rev
WATER LEVEL MAKE/MODEL: WATER LEVEL SERIAL#
ELEVATICN | DEPTH | uscs CLASSIFICATION OF MATERIALS SPT DATA |MONITORING REMARKS
{Fast} [0.6Fest) | (PPM/CPM) (Sample 1Ds/Depths/Core Box/Elc.)
28-30] (L |Upd 10" iy ey {ill oty 0ed 74- | O {280/ 1238
¢ |l 8" Sl ¢ el Yo, ved, some ey, 18-20
ogulal : Ju.‘x::d@uk/ ﬁfcdef b 12" 7Y,
A
¥
P
59
ys
l [
PROJECT GEOLOG TSIGNATUREIDZ.ETO EOREHOLE NUMBER
RVAAT-4b RX )&QD )q)w )34 Fid G- 007




WELL NUMBER: FlJGJMI.J' 007 BEGIN: ‘3/9/” END: 3/9/12

COORDINATES: N: S48 356 ‘ REFERENCE’POIINT: TOG ELEVATION: MSL

DEPTH ELEVATION

STEEL GUARD POST ——8TEEL PROTECTIVE CASING WITH CAP
| |/ (APPROX. 3 FT AGS)

' |

TOP OF PVC FLUSH-
JOINT RISER WITH
WATERTIGHT CAP.
APPROX. 2.5 FEET AGS

—

PROTECTIVE CASING
DiA: {IN) &
TveE: Sl feel

F 3

| TOP OF CONCRETE

2/

4— BOTTOM OF SURFACE CASING -p

BACKFILL MATERIAL
TYPE: ?&‘(b)a amtzr}{ 5;1)\1',

)

o ——— - -
L —

CENTRALIZERS (FT BGSY):

NA

RISER CASING
DIA: (IN) A
TypE: Jeh 40 WC

5.7

TOP OF SEAL

ANNULAR SEAL

TYPE: ?ﬁ;ﬂo} 2 ho L?Lij‘
y 3 )]ifl

TOP OF FILTER PACK .—nl 16.5

FILTER PACK

TYPE: .STJIL/ 45

JOINTS (FT BGS):
Flh )

194

7 b S& S«n)

TOP CF SCREEN

SCREEN &_5 qo'
DIA:{IN) 2  TYPE: Py(
OPENING WIDTH: .t ()

4.8

BOTTOM OF SCREEN

BOTTOM OF SUMP ————fp|__ {32 19

—-lf— BOTTOM OF HOLE L ‘30

HOLE DIA: (IN)——p g «—

}
Recorded by: M&D )d%m’\dﬁ&% QA performed by:



DISTRICT BOREHOLE NUMBER
HTRW DRILLING LOG USAGE - Loulsville EW bmd - 008
1. COMPANY NAME 2. DRILLING SUBCONTRACTOR

, SHEET 1 OF 3
C G N’ Frontz Drilting

S PROJECT  RVAAT- b6 BRI 4TOCATION  RVAAP 8451 State Route 5 Ravenna, OH 44266
5. NAME OF DRILLER \Jbe 72 te/ 6. MAKE/MCDEL OF DRILL CM 6 56‘
7. SIZES AND TYPES OF SAMPLING EQUIPMENT 8. BOREHOLE LOCATION 'PL_J . 2(} - 'R-t 60 ‘TG] 4/ F<)/”/’

Y4 D HoA

9, SURFACE ELEVATION/DATUM

1109.00

'y ' lew $poot

10.DRILLDATEITINE ™ grarTen: 3 /4 /1] COMPLETED: 3/6 /12

15, DEPTH GROUNDWATER ENCOUNTERELS ?%11 A ey K ftl A ur

16. DEPTH TO WATER/ELAPSED TIME AFTER BOREHOLE COMPLETION

12. OVERBURDEN THICKNESS

NA

NA

13. DEPTH DRILLED INTO BEDROCK

NA

17. OTHER WATER LEVEL MEASUREMENTS (INLCLUDE DATE/TIME)

NA

14. TOTAL DEPTH OF BOREHOLE 21
8. GEGTECHNICAL SAMPLES UNDISTURBED: N A DISTURBED: N} [75- TOTAL NUMBER OF GORE BOXES NA
20, CHEMICAL SAMPLES CHEM: NA = NA OTHER: 21, TOTAL CORE RECOVERY % N |

22, DISPGSITION OF BOREHOLE

BACKFILL TYPE: [~ ©Rrout

DATE STARTED/NSTALLED: 3/ 6/ 12
[~ BENTONITE

DATE COMPLETED/ABANDONED: &/6 / i2

[T TEMPORARY WELL POINT [¥ MONITORING WELL

23. NOTES 8KG: =Background

N/ FirstWater Encountered

BGS: Below Ground Surface

GPM: Counts per Minute PPM: Parts per Million

v . Static Water Level NA: Not Applicable

LOCATION SKETCH/COMMENTS

SCALE:

...........................

..........................

Sulth Bl Bl

...............

........

---------

ERR e

PROJECT

BVAAP-bh RI

BOREHOLE NUMBER

Fué - 008

GECLOGIST SIGNATURE/DATE a
)(5& l)mo)/gjﬂ] 3/4/12
14 F R




DISTRICT

BOREHOLE NUMBER

HTRW DRILLING LOG (confinued)- - - USACE - Lovivo Fid Gam) - 006
1, COMPANY NAME 2, DRILLING SUBCONTRAGTOR
SHEET 2 oF
Frontz Driltng
3. PROJECT ﬂv A ﬂ’P_ é é ﬂl’ 4. LOGATICN RVAAP 8451 State Routa 5, Ravenna, OH 44263
5. NAME OF DRILLER \j‘ 0 Td. (/ 6. DIRECTION OF BOREHOLE | — T eusen DEGREES

7.NOTES PID MAKEMODEL: \S‘IrP‘U\S M6/) PiD SERMALEL 42-[8&[ GColors from Munsel Soll Golor Chart, Rey
WATER LEVEL MAKEMODEL: ) WATER LEVEL SERIAL#:
ELEVATION DEPTH uscs CLASSIHCATION OF MATERIALS ) SPT DATA |MONITORING| REMARKS
(Feet) {0.5 Fest) | (PPMCPM) (Sampla 1Ds/Depths/Cora Box/Ele.)
0-2 Uy 8" Topsil 0K ben, lly g of seel ods | 28| D 0-2"1 1335
Mot §° szvd / il rq;S‘lm J{f /:uJ Clw/ B
CL | dowr 4" 0 H/ 010\./ b/ﬂ )cnb moJ s, // L'orfllzt\da) ﬂz'%’!
A éf{,/cz,\/ bin i) Jed ora) molly, becomie -2 | 0.3 |24/ 1348
bm/ HA/ M /}oue/ 29' /hﬁ)ld osz Je&r) 0] 2-2
311" Lsilly R Y
46 | ML Uy 12" ey il - - guef m/ s sl oid 11o22 | 0 |40 5 1652
> oy Ju/,f of_ °1 24
CL {Reme. 43# \5: {/ gc,,/ beg u/ F/G/ a’w vl el /(’ac’{L(LS R 2%‘!
Vil _ox: ALS /4(}\/ do/? Mok
6-8 | L |\SiHy ey jw o/ b ol ) oxdeg Fo- | od | 6-d A e
al UH/ (vé!\/ rrzoml %\/}/ .507/ 2~3‘
( R "%y
410 [£¢ | el 5lL, e of Ju b willls, oo 13- | 0b [810A4 pis
" /MM( %gudcf " uj;ge/ 10 ))en wed. . / 3-2
bl 1) R: ',3/24
02| CLLSilly ey Tl _bta_Jo snll sl # g, \4-5 | 0 0-2 A 1422
lt)(f'?) MGA \5{/ -9
RV
W N
2.1 |4 )qw Sll, b _phd sad oy doww o' |79 | 0% f-N/L; 1928
ML \m bm wei ney. pmz) RELY, 1-12
/ R: 'f’/zt[
[ d
PROJECT BOREHCLE NUMBER

RVAAP- b RI

DY

/
GEOLOG!ES[GNATUREJDATE

FL\J("; MFJ B 003

N&“«)&/ﬂﬁ’ 3;/6/) 2




HTRW DRILLING LOG ] DISTRIGT BOREHOLE NUMBER
(continued) USACE - Loulswilo FW G- 008
1. COMPANY NAME 2, DRILLING SUBCONTRACTOR
sheer 2% o 3
EQ m Froaltz Drifing
3. PROJECT \TO e Te{e I/ N 4. LOCATION RVAAP 8451 Stata Route 5 Ravenna, OH 44258
5. NAME OF DRILLER RYALP- 4 A ‘E) T Y 8, DIREGTION OF BOREHOLE IeLIKED DEAEES
7. NOTES  PiD MAKE/MODEL: S 3 M 6/9 poseriak ] 2- 1861 Colors from Munsell Soll Color Chad, Rev
WATER [ EVEL MAKE/MODEL: WATER LEVEL SERIALE:
ELEVATION | DEPTH | uscs CLASSIFICATION OF MATERIALS SPTDATA [MONITORING REMARKS
(Faet) (0.5 Feel) | (PPM/ICPM) (Sample tDs/Dapths/Core Box/Els.}
14-1b Upprt 1* et silty snd, bin et m2)- e/m) 1-3- | 0.3 W—lé/[,: 1934

ML | Rencinde Cfs/e«/ .5/ It 38/ by :J/ Je) m/ mﬂif 4-5

/ /aJ &»nl / Jm)/ f/"‘ft’ wJ) é“// )dvf{ ﬁ‘m'%ll

7

vl Uppe 12" \/C/»NO/f el olf Jmc“ p/z:\/e auré J-b- | 0.6 Ié-ié"/z’/' I¥YS

ML | legt 5" clesty il ¢t { // A Scud ¢ f/wy 0-1

inacs. 2,// v R: 2‘1’2‘{

$p | do/ 1 _Jad, . aed- et _wel Je) §.M

2 | $p | Snd, gy, Jo-ics ptind), v poolly/ st Jhomty 1| 18-20/L; 1527

e \5’0/1{;:3; 1l 5 / 2-4 | 0,

1= V2

45

55

60

PROJECT GEOLOGIST SIGNATURED, BOREHOLE NUMBER

RVAAP- 46 RI X1 )dmu)( 3/6)12 Fil6md - 00




0102

WELL NUMBER:

FW6 w0068

END:

BEGIN: 3/&/}2

i/

N: 985735
E: 2341549

COORDINATES:

ELEVATION:
J16t

REFERENCE POINT: T0C

MSL

STEEL GUARD POST
I /

STEEL PROTECTIVE CASING WITH CAP
(APPROX. 3 FT AGS)

DEPTH

y

|

TOP OF PVC FLUSH-
JOINT RISER WITH
WATERTIGHT CAP.
APPROX. 2.5 FEET AGS

A

! 4

e
I oo o o o e

— -

CENTRALIZERS (FT BGS)

NA

JOINTS (FT BGS):

Flugh- i’:/ea)k)

6.5 &55 b/ *5 J(r])

PROTECTIVE CASNG
Dl (IN) &
TveE: Steel

A

TOP OF CONCRETE

ELEVATION

\

v

17

4— BOTTOM OF SURFACE CASING -

BACKFILL MATERIA
TYPE: ’Poruan Cm&ﬂlz JmiJ{

RISER CASING
DlA: (IN) 2 ‘
TYPE: $¢h 40 PVC

0:9

TOP OF SEAL
ANNULAR SEAL

TYPE: Bealonie hofepfuj
3/5“ Dl‘(

TOP OF FILTER PACK »

FILTER PACK

Tyee: Sid fe)/ &

10

TOP OF SCREEN

SCREEN \Yd‘} 2
DIA:(IN) 2 TYPE: PV(,

d

HOLE DiA: (IN)————»

OPENING WIDTH: 8,040

20

BOTTOM OF SCREEN

20.25

BOTTOM OF SUMP »——————

21

4— BOTTOM OF HOLE pr—

B E—

Recorded by: )déﬂ) %MI&QD

QA performed by:




HTRW DRILLING LOG

BOREHOLE NUMBER

FWém- 009

DISTRICT

USACE - Louisville

1. COMPANY NAME

2. DRILLING SUBCONTRACTOR
SHEET 1

CF
Frontz Drilling 3

M
3.PROIECT ™ TR AD 1l R

4.LOCATION  RVAAP 8451 State Route 5 Ravenna, OH 44266

5. NAME OF DRILLER %P 7&{(/

6. MAKE/MODEL OF DRILL [1 ,}7 E 5 S

7. SIZES AND TYPES OF SAMPLING EQUIPMENT

&, BOREHOLE LOGATION PW-25 Kl & TnX Brm Afec

4ATTYH hA

27X 24" §HlA Spow

3 SURFACE ELEVATION/DATUM 1009.50
10.DRILLDATEMTNE — graten:  3/7/)2  cowpeten:  3/7/12
T8, DEPTH GROUNDWATER ENCOUNTERED .1 T/

X

e

16. DEPTH TO WATER/ELAPSED TIME AFTER BOREHOLE COMPLETION

12. OVERBURDEN THICKNESS

NA

NA

13. DEPTH DRILLED INTO BEDROCK

NA

17. OTHER WATER LEVEL MEASUREMENTS (INLCLUDE DATE/TIME)

14. TOTAL DEPTH OF BOREHOLE

185 A

NA

18. GEOTECHNICAL SAMPLES UNDISTURBED:

ST

DISTURBED: [6, TOTAL NUMBER OF CORE BOXES NA

NA

20. CHEMICAL SAMPLES CHEM:

NA

RAD:

21. TOTAL CORE RECOVERY %

NA

NA OTHER:

22. DISPOSITION OF BOREHOLE

BACKFILL TYPE: ™ GrouT [~ BENTONITE

DATE STARTED/ANSTALLED: 3/ 7/12

DATE COMPLETED/ABANDONED: 3/ ?/ 12

r TEMPORARY WELL POINT F MONITORING WELL

23. NOTES BKG: <Background

v : First Waler Encountered

BGS: Below Ground Surface
v : Statlc Water Level

CPM:; Counts per Minute PPM: Parts per Million

NA: Not Applicable

LOCATION SKETCH/COMMENTS

SCALE: None

Ne

{o;

..............

.........................................

2
............................................................... E:)J 88
i ASTs

......................

PROJECT

RVAAD-4L RT

BOREHOLE NUMBER

FG - 008

i
GEOLOC?T &m
v

yifi



DISTRICT

BOREHOLE NUMBER

HTRW DRILL
ING LOG (continued) SACE - Louisyite FWG ) - 009
1. GOMPANY NAME 2, DRILLING SUBCONTRACTCR
. : SHEET 2 or 3
6& N) Frontz Driting
4. LOCATION RVAAP 8451 State Roule 5, Ravenna, OH 44268

3. PROJECT

RVAAP-bb  RT

5. NAME OF DRILLER

Joe Teled

6, DIRECTION CF BOREHOLE

¥ VERTICAL

T

INCLINED DEGREES

rioserias A2 1651

Colors from hfunsel Seil Goler Charl, Rev

7.NOTES PID MAKE/MODEL: Sifivs },}J/)
e | prsEEE P A A,
0-2 F;)l; Seig) ! f’/wt” She a6’1 /e.J sl ¢ 4| o Jo-2 /0 100
o), J«m; , %ﬂ\/ e 5-b
! / 1 "4
2 U 3" old 0l hozon, X bi by sill ck/ 53 |08 |24/ il
of s 7 b mzve! 7.1
L | Bewte: 43&/ Jifly CLJ #fA/ w/ 7 Mo// % )ém %2/?4
wdecdlly S / /e.) 5W/ el c/a/b/ )
o gt of -2
plig
Y6 | 61 | Uppd 12 5<;;Afpfwd bn, wed-ces p/w) 3-2- | 0.6 [A-4 A5 1022
Jonte / 2¢§ 74/ ooSe el 2'q2
L | Loer 2" duwé Toin denp, Jui sd ¢ | B=""y
efm) PHs/ 3745 lie. w) 6{/ Tl
p24
6-8 16M | Upd " &aé’e/ml bin, Some sitl, “wmueky” 136 | 0.2 L8 A iz
wel %/f«} OOSP Mt«) /s &ru) b1
ML | dowwr 14" ClzJo/ "l Tll_ee)-bn daty b ) 7%
4 6m<1)’ :/we’ |§'/ﬁ Wafd)! w00 6{//
yls
8-10|  [Shelby Tode Rl - |8 A, uw
/ ST = FwbFbsh -
009- 10004-GT
e oL S Uppd W' Silly sad, b ghedig o gt 24- | 03 10 A 1o
- ’%n)s/ / 4( w/ .Soq?e C{S ;40 u»z(U 2" 4»J J-5,
loustt 2" , el R "y
(L | fone/ &° lS)‘L/ C‘\/, efé\/ (’//, MOIS'[, Moa,
\M/
ad [
BVAND- bt DL 3(5 Lﬁp /i) | PG 008




HTRW DRILLING LOG (continued)

DISTRICT
USACE -« Loulsvile

BOREHOLE NUMBER

FUWG6m- 004

oMY NANE 2, DRILLING SUBGONTRACTOR seer 28 o 3
EQN Fronlz Diifing

3. PROJECT //{ \/ﬂ AP- 4 A RI 4. LOCATION RVAAP 8451 State Route 5 Ravenna, OH 44268

5. NAME OF DRILLER Joe ‘ﬁ,’[{/ 8. DIREGTION OF BOREHOLE WeLsED oEGREES

7. NOTES PID MAKE/MODEL:

Sitiws M roseras A2- 1841

Colors from Munsell Soll Golor Charl, Rev

{Feet) {0.5Feet) | {PFM/CPM) {Samp'e IDs/Depths/Cora Bow/Ele.)
2| 6 | Uppt 8" Seud £ pretel Yo, el foe-ess, |23 04 |19 A )i
ool il some sill 4.3
| Lo/ 8 ity Ck,/ il §4 wd, s, oy |B"7
ol 0 " Sl foes »a{ b | 03 [ M-I/ 1200
¢ | Nl 87 5 éan,/ ch Tl ) el Ad | 410
Sl (/ME Mof) aﬁ/ (N '%9
M| Lot b7 /ﬂ/ 6073 Oprz,,/ wel Sorte p/a/el
dw%&\ne
o
118 | 6¢ | \Sd, <t/ Joned v 5° en_ets Rs- | 05 | )-8l - Jaey
¢ P/G\fé( } n)f'd(‘gﬂt) 6{ ?3
e Lo 3" 444 Sl w oel ot R Yy
/ Ac; r’ou‘“&t) {/Af%
A5
50
-
20
RVAAP- bl RI CQJD w.&)ﬂ 3/?//2 £ 6 md - 004




0

WELL NUMBER: FNG M - 009 BEGIN: 3/7//2 END: (?/7//2
COORDINATES: N: 656718 ‘{? REFERENCE POINT:  T0( ELEVATION:  MSL
P ]
A 102,04
STEEL GUARD POST ———————STEEL PROTECTIVE CASING WITH CAP DEPTH ELEVATION
| I/ (APPROX. 3 FT AGS)
l v Il
TOP OF PVC FLUSH-
JOINT RISER WITH PROTECTIVE CASING
APPROX. 2.5 FEET AGS Tvee: el
| v | TOP OF GONCRETE
/
rl Iy 0
l L
i — 1 1
| ! 7
I I 5
! i .¢— BOTTOM OF SURFAGE CASING
! | BACKFILL ATERIAL
i TYPE: T’ol{lmxI (erseh Srw){
CENTRALIZERS (FT BGS): RISER CASING
N A DIA; (INy 2
TYPE: 3eh 4D
TOP OF SEAL 4
ANNULAR SEAL
TYPE: B&n i ¢ ;o e? \5
JOINTS (FT BGS): W M,
1!&?51,) TOP OF FILTER PACK N b
FILTER PACK
TYPE: 7 laz/ "5
65 bgs of b e’
TOP OF SCREEN 8
SCREEN ¢l 1o
DA (IN) 2 TYPE: ¢
OPENING  WIDTH: 0,010
BOTTOM OF SCREEN P 14
BOTTOM OF SUMP ————— ] 13 &
¢——————— BOTTOM OF HOLE 18.5
HOLE DIA: (IN}———— , 8 «—

Recorded by: X/f &0 Bdf\mLaD

QA performed by:




HTRW DRILLING LOG

BOREHOLE NUMBER

Fwlm - 10

DISTRICT

USACE - Louisville

1. GCOMPANY NAME

-

2. DRILLING SUBCONTRACTOR
- SHEET 1 OF 2
Frontz Drilling

3. PROJECT

M
RYAAY-bb RT

4.LOCATION  RYAAP 8451 State Route 5 Ravenna, OH 44266

5. NAME OF DRILLER \TGE TG{Q/

S MAKERODELOFDRIL  maF 55 Ty an {

7. SIZES AND TYPES OF SAMPLING EQUIPMENT

8. BOREHOLE LOCATION ?N j 3 i

gh " T HSh

9. SURFACE ELEVATIGN/DATUM 959,50

22 24"k sy

T0. DRILLDATE/TINE  §TARTED: 4 /2 / 12 COMPLETED: 3/2 /12

16. DEPTH GROUNDWATER ENCOUNTERED 6 /ﬂ

16. DEPTH TO WATER/ELAPSED TIME AFTER BOREHOLE COMPLETION

12. OVERBURDEN THICKNESS

NA

NA ’

13. DEPTH DRILLED INTO BEDROCK

NA

17. OTHER WATER LEVEL MEASUREMENTS {INLCLUDE DATE/TIME)

14. TOTAL DEPTH OF BOREHOLE

7.5 /1

NA

18. GEOTECHNICAL SAMPLES

UNDISTURBED:

DISTURBED: N A |19. TOTAL NUMBER CF CORE BOXES ,\j /Q

20. CHEMICAL SAMPLES CHEM:

NA

RAD:

NA OTHER: 21. TOTAL CORE RECOVERY %

22. DISPOSITION OF BOREHOLE

BACKFILL TYPE: = Grout

DATE STARTEDANSTALLED: 3/2/ 12
[~ BEMTONITE

DATE COMPLETED/ABANDONED: 3/2/12
I~ TEMPORARY WELL POINT [#  MONITORING WELL

23.NOTES BKG: <Background

V : First Water Encountered

BGS: Below Ground Surface
v : Static Water Level

CPM: Counts per Minute PPM: Parls per Million
NA: Not Applicable

L.OCATION SKETCH/COMMENTS

SCALE: None

...................................

.....

.........

.............

.......................

....................

..........

.......

PROJECT

RVAAD-bb K1,

BOREHOLE NUMBER

FNG m- 010

GEQLOGIST SIGNATURE/DATE
)(5 éw MN/)J%QﬁU 3/2/1z
L%




DISTRICT

BOREHOLE NUMBER

HTRW DRILLING LOG (continued) USACE . Lovisite Fidésmd - 010
1. COMPANY NAME 2. DRILLING SUBCONTRAGTOR weer o o
EQM Frontz Driing Z
3. PROJECT ﬂV}fm?_ (oés ﬂ I 4. LOCATION RVAAP 8451 Stale Rouls 5, Ravenna, OH 44266
5. NAME OF DRILLER %% qoe T(iﬁ’j 6. DIRECTION OF BOREHCLE ¥ VERTICAL r INCLIKED DEGREES
7. NOTES  PID MAKE/MODEL: \5’;('- w W/i roseray: A2- 1841 Colors from Munsel Soll Color Chart, Rev
WATER LEVEL MAKE/MODEL: WATER LEVEL SERIAUE
ELEVATION | DEPTH | USCS CLASSIFICATION OF MATERIALS SPT DATA |MONITORING REMARKS
{Fast) ' {0.6 Feat) | (FPM/CPM) (Sample IDsMDaplhs/Core Box/Elc.)
0-2 Upe 3" ¥ bta toysol, clyey 6’/( o toisn m«d 34- | 0.2 [0-2/; w3t
L vools il Negt 18" 's: L/ ca/ bin ] Jm/ -9
dong_hotiz Juc g fro onideg Ll 2 5l (ﬁc) R: 2y
f \Jm) pram , mo*ff
P
24 | o | Silly Sead_te)-b0a ! bu/ th- 9/4 44) Jms 226 | 0.d 244 - wy2
/ 1’4 1l }ooSe Joute JMJJ[OM Jf(ps MN-32 ]
f Y A 24
2 Lo | Silly sad, Hoin to b/, - e zm) doty, |N-25-1 05 |46 )5 1054
nate. cohesive 25-37
R: 92y
o8 | | Silly vl , Kb lo Suff fo-ne) prendd | 288 0.5 14-8/; uoy
» m v R 1524
810 |5 | Sitly wend , 1 b o &iff, /o (5&‘46), S/ | 0.4 [ S0/l é
’ rr)o:;{/ud 1SV
2 No Recave/ 50/2 10-12 4 1149
o | R %2 -
12:14 No Becovety/ 50/2 le'Wr/[/' 1215
/ R Y2y
25’ N
'(51,::5 A ”61) io 17.3 /6 Jue Lo sheb] );we
4:}5 no fecoyer - J<n() Com)(eSSE /eé".nctrv(
?wc{ﬂ{ 91 / v
30
PROJECT GEOLOGIST SIGNATURE/DATE SOREHOLE NUMBER
RVAAP- 66 BT Seot qussl;«Jé 3/2/12 | F)md-010




WELL NUMBER: FIJCDMM' 0'0 BEGIN: 3/2/]2 END: 3/2//2
COORDINATES: N:  F6S 0}7 REFERENCE POINT: T00 ELEVATION: MSL
E: 2379060 962418
DEPTH | ELEVATION
STEEL GUARD POST STEEL PROTECTIVE CASING WITH CAP
] (APPROX. 3 FT AGS)
L \d |
v TOP OF PVC FLUSH-
JOINT RISER WITH PROTECTIVE CASING
APPROX. 2.5 FEET AGS Tvee: Stel
| A J | TOP OF CONCRETE
/
o 0
l »
! | H
L 3.5
: i &— BOTTOM OF SURFAGE GASING .
: | BACKFILL MATERIAL
e TYPE: Corpen] frod {
N A DIA: (IN) 2
TYPE: Sch. 4o PV
TOP OF SEAL J
ANNULAR SEAL
TvpE: Benfanle J;oié))»:j
JOINTS (FT BGS); 3" M
FJUSH - {j)/m.) TOP OF FILTER PACK b 4.5
FILTER PACK
rvee: Sdley Fle/
N5K 5 1b bes snd Pt ¥ (
Y )},j (25 1 );a)u,pb TOP OF SCREEN s
\j SCREEN ¢/} 4
DIA:(IN) 2  TYPE PV(,
OPENING WIDTH: (1,00
BOTTOM OF SCREEN > 11
BOTTOM OF SUMP P 1.5
————————— BOTTOM OF HOLE By 17,9
HOLE DiA: (;N)—»’ & —
s / ‘
Recorded by: )(5 E&D M Q}M)V«K/ﬁv QA performed by:




HTRW DRILLING LOG

BOREHOLE NUMBER

?wGpr/ZZ)H

DISTRICT

USACE - Louisville

1. COMPANY NAME

[T

2, DRILLING SUBCONTRACTOR
SHEET

1 OF
Frontz Drilling Z’

3. PROJECT ﬁobmm"p 'K:I:’

4.LOCATION  RYAAP 8451 State Route 5 Ravenna, OH 44266

5. NAME OF DRILLER %‘ﬂt an P

6. MAKE/MODEL OF DRILL C/m(_. ‘BDX/

7. SIZES AND TYPES OF SAMPLING EQUIPMENT N

8. BOREHOGLE LOGATION Ea’%\, u%ihwm \INJ

A7 I Wsas,

i
9. SURFACE ELEVATION/DATUM qaﬂh 00

2w 2! SPur SPooidS

10 DR DATETIME - srarTED: (205 COMPLETED: 3} =| 12

15. DEPTH GROUNDWATER ENCOUNTERED f“D 2’?
k]

16, DEPTH TO WATER/ELAPSED TIME AFTER BOREHOLE COMPLETION

NA

72, OVERBURDEN THIOKNESS  \~) = (=
13 DEPH DRILLED NTOBEDROCK | S T7. OTHER WATER LEVEL MEASUREMENTS (INLCLUDE DATE/TIME)
14.TOTALDEFTH OF BOREHOLE ) 57 (Do WA

T8, GEOTECHNICAL SAMPLES UNDISTURBED: NIV DISTURBED: NV [ TOTAL NUMBER OF CORE BOXES

20, CHEMICAL SAMPLES CHEM: RAD: NA OTHER: 21, TOTAL CORE RECOVERY % y y o

22. DISPOSITION QF BOREHOLE

BACKFILL TYPE: [~ GRrouT [” BENTONITE

DATE STARTED/INSTALLED: (}/ 12/ 12

DATE GOMPLETED/ARANDONED: 3// 3/ IF

[™ TEMPORARY WELL POINT [¥ MONITORING WELL

23.NOTES BKG: =<Background

v : First Water Encountered

BGS: Below Ground Surface

GCPM: Counts per Minute PPM: Parts per Milllon

LOCATION SKETCH/COMMENTS

......................................

PROJECT

FLOGUIOMYY v (fiUﬁ’PrP - (olsD

v : Siatic Water Level NA: Not Applicable
SCALE: None
Lo Hndnally i aboeke s i
10 ..(.JJWN Lo 42,( Dol Duziphe
b i o b she. e
T i 2 e L R LY N
 JRRUUER SUND DU SUREE SRUOR DI SO FNTRUIE SRS STt SOt e
N
[0% TR TN TN NS N YOO N T R N S
N3
| 1 Lt TR U S O S SO O S N SO SO
7 .- 3] C
i U Po ke cpit fernenras sadoramiorees goinsinsin
A f\ 2R T T O N T T T
.......... B O O S N I Dl dd, o
................ !
....... M
........... i &
"\'U
.................................................................. h bipeeere [PPSR ST Sy PTTPE. TP
B o Y 8 OO O O O
GECLOGIST SIGNATURE/DATE o3 )/8 ) 2 BOREHOLE NUMBER
3 .
0 ! rinds FLOG s -\




DISTRICT BOREHOLE NUMBER
HTRW DRILLING LOG (continued) USAGE - Louisvite {LQ Grw ~ DY}
1. COMPANY NAME 2. DRILLING SUBCONTRACTOR SHeET ’ oF 9
L%i’/ Frontz Drifng
3. PROJECT \5\» Q,\,J m\p % 4, LOCATION RVAAP B451 3iate Roule 5, Ravenna, OH 44268
5. NAME OF DRILLER ’%(u an %\\/\4\05 6. DIREGTICN OF BOREHOLE ¥ vermoa 7 wouren DEGAEES
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WELL NUMBER: {10 G vy~ © \

BEGIN: ()3 )3}z DRUS

END: g3 )2 I\ 7_; 1100

——
I o o i e - -

JOINTS (FT BGS):

lo (

CENTRALIZERS (FT BGS)

HOLE DIA: (IN)—————

BACKFILL MATERIAL
TYPE: (5 owvs

RISER CASING

piA: Ny 27"
TYPESY O Wt

COORDINATES: N: 566801 REFERENCE POINT:  70( ELEVATION:  MSL
E: 2380390 Y141
STEEL GUARD POST ———STEEL PROTECTIVE CASING WITH CAP DEPTH [ ELEVATION
I / (APPROX. 3 FT AGS)
TOP OF PVC FLUSH-
JOINT RISER WITH PROTECTIVE CASING
WATERTIGHT CAP, < DiA: (1) 0"
APPROX. 2.5 FEET AGS PE ST
TOP OF CONCRETE
/
> 0
— BOTTOM OF SURFACE CASING -p 3

TOP OF SEAL

ANNULAR SEAL
¥
TvpE: VoLePwe 3k

Poswarve {aaas

TOP OF FILTER PACK o

FILTERPACK
Siowy W S

TYPE: <SP

TOP OF SCREEN

SCREEN

DIA: (IN} 2" TYPE:%{;;N
OPENING .3\ WIDTH:

Yo

BOTTOM OF SCREEN B

BOTTOM OF SUMP ————P|

lo. 7.

VY

-
-

BOTTOM OF HOLE

B |

—

' Rggordgd by: _@n@qz/ﬂ \ﬂ?p,,ﬁ; 03//3/ /2. QA performed by:




HTRW DRILLING LOG

PISTRICT

USACE - Louisviile

BOREHOLE NUMBER

W Gmw-PI12

1. COMPANY NAME

o L

2, DRILLING SUBCONTRACTOR

Frontz Drilling

SHEET

1OF3

3.PROJECT (s Giome 21 CROARP- (G)

4.10GATICN  RYAAP B451 State Roufe 5 Ravenna, OH 44266

5. NAME OF DRILLERPﬁH, ) O L PS / fh‘\f%r) MAcKey

6. MAKE/MODEL OF DRILL C e F“;O x

7. SIZES AND TYPES OF SAMPLING EQUIPMENT

8. BOREHOLE LOCATION F ('LS‘\' C_,\C\bs;\{—\ (,C!L\”*Cjﬂ W G (\C\

4" HoAS

9. SURFACE ELEVATION/DATUM q 38‘ Qﬂ

Lo" CoraraG & T

10.DRILLDATE/TIME  gTaRTED: (3)y3,)12.  COMPLETED: (p3j2@1n

N S0ES RDUC (UERE SAMPLEL

15. DEPTH GROUNDWATER ENCOUNTERED '5-;2‘

16. DEPTH TO WATER/ELAPSED TIME AFTER BOREHCLE COMPLETION

12, OVERBURDEN THICKNESS ‘-7‘ 6 ‘;jr 'N2 FT H (!NS
3. DEPTH DRILLED INTO BEDROCK 2 2 5 17. OTHER WATER LEVEL MEASUREMENTS {INLCLUDE DATESTIME)
14, TOTAL DEPTH OF BOREHOLE g_o )v H

18, GECTECHNICAL SAMPLES

UNDISTURBED:‘R%\(_’__ C()‘zEIDISTURBED: —

|19. TOTAL NUMBER OF CORE BOXES 2‘

20. CHEMICAL SAMPLES CHEM: RAD: NA

i——

OTHER: 21, TOTAL CORE RECOVERY % C\t) Gyﬂ

22, DISFOSTION OF BOREHOLE DATE STARTEDINSTALLEO: 3 /! 3 / 12

BACKFILL TYPE: I™ cRout |~ BENTONTE I~

DATE COMPLETED/ABANDONED: 3/ 20/ ¥4

TEMPORARY WELL POINT ]7 MONITORING WELL

23.NOTES BKG: =Background BGS: Below Ground Surface

V * First Water Encountered

v : Static Water Level

CPM: Counts per Minute PPM: Parts per Milllon

NA: Not Applicable

LOCATION SKETCH/COMMENTS

SCALE:
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HTRW DRILLING LOG (continued) USACE - LouterTTe

BOREHOLE NUMBER
FuroGmu - @V

5
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2. DRILLING SUBCONTRACTOR
Frontz Driling

SHEET 2 OF 5

3. PROJEGT ']Q(/W (s e 7 4. LOCATION RVAAP 8451 Stata Routa 5, Ravenca, OH 44266

5. NAME OF DRILLER A ﬁﬁ()ﬁ) /?]/?’C:ZCV//%VIW/ z")//éé/fj( 8. DIREGTICN OF BOREHCLE

W VERTICAL r MCLINED DEGRFES

7. NOTES  PiD MAKEMODEL: /77 /’}7 / /2/4(;

WATER LEVEL MAKEMCDEL: ~—

WATER LEVEL SERIAL#:  __—-

pio sERALE | | () -@@5 8/

Colors from Munsell Soll Color Chart, Rev

2000 Kev e»
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{Fest)
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SPT DATA
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(0.0 52') 5\““{ CURAf (eO) e fina Grdoel (< %)
£oft; (lm fusct €0om  Sorfeid e dign dﬂ«'i Ty

e wo

o

Wile Ora ahics  tropts Trem ok, W0%es /1 e,
1o el Lallowsv praan

PG
o Yo

- O\
+ RO

2,27 subenoiar Graved Seam

dot,

L«c‘_‘nb SOAASON Jg“mkaru,r\}—
CEN-) E‘a\*&("

ﬁ—(m 3 L{ C)TUUQ,\ CO’\‘k-n\ /‘ jo \\H.Q @R\ut_(

-
»

)‘Ptx:r\ sorved Cnruye,H sand (6PJ; sore
( '21 .0 r\n\mﬁs mus\«oﬁ: arunmh Ci!mu

X

s LAY ol ituen clansg Yo denis,

(10 @ ~ 2.3 7) Shrp 4 swx Lbr«n) Vo Soldys

m
" p\oohuu\, sobureied, joMes/! %rf\», i W HTENed TR b

(ém — a1 ) onRD (5P); i sutomunded Oraset
“h") ssatocaded | jomedil dk.qmu st cenientrt ol o

o

CRIELD DYty

L% ~tov2' ] “)\‘N‘M‘D[hm.)w} W LS\'n) L, Cor g ot

Jo@yssi vivish gk df\j, (,r\.w\bl\“ Al + ‘:er
Lont oy V7 v u

12.0') SICT (muUy; 1oNAT L Gare gy On
(\D'?-'\ s niel - Yoro O\gl\\‘iu.,\\d g ‘1’ A

(IZ@ “132) Sﬁ\{m‘* GEmie (S0 1uuid) 1osa oty
Bereg ) Ynadiuns  Clanas

(12,2134 )G D00 d Stem YPHRUTS Drown juaek

18

(134 1) S\t:Y(mQ,sm\t\)‘n*bmm(wqmla.)

Wéwm o‘rulr\.u.\ "D{U"I‘J \,L!’\SQ.C" 1\!\!’1)@-«;_\-\‘ C\ru.j\ﬁ‘ip‘ﬂl

(q‘g 7. STy Sendm (e il SV, 80l T2 Groved
(Svoroundtdd | lenses dfgoeser Sand Tt sogescty G0S

19

W Goeg
@N]\o Inhaduchion of S5 Grave ;. WNevey dowmaard

NS SONOSTONL ; Ay ;o | mossiue |

20

Atar Cefosi ﬁ?ﬂtﬂ'wma easn G

Avags @97

(28.0' - 4@5.@! YoH e SAvDstone ; ifle

0.0 12830 03haliz

yillow brown ; some. _partiags ; Jess olcleph,

vem oot € 127

g’iu /f)cbb&.s lmughwf; et

(Care Lol out- 00l 7

(016 )

28

By 25 Sﬁwos NG 1S wHITE (1o Fllmbnst)

206200 fav Prenncs

0.0 LS -26s' o3l

ppm | 100,00 1315

30

(9,30 Lo mhive, Sbranded pebbls

PROJECT

iVisii 220V

GECLOGIST SIGNATURE/DATE

B/ 1l2 Fu Gmw- &2

dmamé@ \j/u%ﬁ\

BCOREHOLE NUMBER




[y
S.PROJECT_‘@/L/ LITY (wlDf GROWDWATIER BT

DISTRICT BOREHOLE NUMBER
HTRW DRILLING LOG i E
_ (continued) USACE - Loulsvite fwé mw~ 0/2
1. COMPANY NAME 2. DRILLING SUBCONTRAGTOR
SHEET 3 oF 2
%W ) Frontz Driting -
4. LOGATION RVAAP 8451 Stale Route 5 Revenna, OH 44266

5. NAME OF DRILLER fhﬁhga W NfkeY

6, DIRECTION OF BOREHOLE

GEETTCAL ) INCLINED DEGREES

7.NOTES PIDMAKEMOUEL: W), 1> [OA7™ Db 7y

. WATER LEVEL MAKE/MODEL: «~.-

PID SERIAL: || (‘P,(D(ij’%.' L

WATER LEVEL SERIALE: ~

Colers from Munsel Soll Color Chart, Rev

Zoo0 Hew ep

ELEVATION DEPTH USsCS CLASSIFICATION OF MATERIALS SPT DATA IMONITORING REMARKS
(Feat) (0.5 Feat) @&PM) (Samp'a IDs/DaplhsiCore Bow/Ele.)
55 ?@ﬂMtﬂ\BMT\«; TeT
TRowr, wvzs
AN BS -R2.90
r__’RéYwum Yo
% CHIE5  Tazonw ’
258 ~fors e PLBBLES 26540 | RerS - 40.0
00 | 2755 /55"
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Bozine Tnomwrsed  pr Y0 Fri6s
46
50
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60
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RRP-(2 0 P
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63 /?/}z, BOREHGIE NUMBER

GEOLQGIST SIGNATURE/DATE
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WELL NUMBER: {5 G s - A2 BEGIN: o)\A\1Z , |(hs |END: Q2 }2b/)7, Aiw

COORDINATES: N: 6:‘558 481 REFERENGE POINT:  TQ( ELEVATION:  MSL
E: 125 .
4 106034
STEEL GUARDPOST T STEEL PROTECTIVE CASING WITH CAP DEPTH | ELEVATION
[ (APPROX. 3 FT AGS)
L ' |
TOP OF PVC FLUSH-
JOINT RISER WITH PROTECTIVE CASNG
WATERTIGHT CAP. « DIA: (IN} 5”
APPROX. 2.5 FEET AGS : e ST
| TOP OF CONCRETE
/ \
N 0

|
’ I
to
: I 'd— BOTTOM OF SURFAGE CASING - 5
I : BACKFILL MATERIAL
b TYPE: (5@ st
CENTRALIZERS (FT BGS) RISER CASING
O DIA: «
AN 2
TYPESH M Yoyvo
TOP OF SEAL 2z
ﬁNNULAR SEAL
g HoLePLos 3ig”
CBapsE GRADE
JOINTS (FT BGS): BTt (hiPS
0! TOP OF FILTER PACK w295
a5’
2,5 FILTER PACK
i e V2
295 Type DAL 5
273" Ficnot. PAC spwD
2 b TOP OF SCREEN o 29.5
Iy — %O =T
't m't*mn\eﬁhw-s SCREEN
R o s W
'E' 5 -Epdlo 8055 DIA: (IN) 7 TYPE: ;-5% )
e AN OPENING g3|* WIDTH:
BOTTOM OF SCREEN o 215
i » :
(0¥ puror. LASNG (ST 2475
BOTTOM OF SUMP ————]
INSTLED -2 kg
BOTTOM OF HOLE . ‘+¢
il Y
HOLE DIA: (IN) —————» ) l«——-—

Recorded by: (Conde ~Shetime QA performed by:
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HTRW DRILLING LOG

USACE -

BOREHOLE NUMBER

Louisviile

1. COMPANY NAME 2. DRILLING

EHMN

Frontz Drilling

Fllarn (13
1 OF 5

SUBCONTRACTOR
SHEET

8. PROECT (A TAAQL  plp T

4 LOCATION  RYAAP 8451 State Roufe 5 Ravenna, OH 44266

5, NAME OF DRILtERJOG.‘TEPﬁf@‘

6. MAKE/MODEL OF DRILLO'\A EP')‘)C,L_

7. BIZES AND TYPES OF SAMPLING EQUIPMENT

8. BOREHCLE LOCATION ﬂ/‘v"g)* @ UC i’ 5_’_0"‘1 qf
- 7

O<SHOA 9. SURFACE ELEVATION/DATUM 105710
Q_lyz_ 'qq 10. DRILLDATEMIME  s7aARTED:A:2(): |2, COMPLETED: (v Jp Q ll >

N SERIES ROUL L2 SAmeLer

15, DEPTH GROUNDWATER ENCOUNTERE -
o{_rcemd o

12, OVERBURDEN THICKNESS , l

16. DEPTH TO WATER/ELAPSED TIME AFTER BOREHOLE COMPLETION

A——n

13. DEPTH DRILLED INTO BEDROCKZB 5 1
13

17. OTHER WATER LEVEL MEASUREMENTS (INLCLUDE DATE/TIME)

I

14, TOTAL DEPTH OF BOREHOLE Sq , SI

18, GEOTECHNICAL GAMPLES UNDISTURBED: “l‘\r DISTURBED

|19. TOTAL NUMBER OF CORE BOXES !

20. CHEMICAL SAMPLES CHEM; —— RAD: NA

OTHER:

|21. TOTAL CORE RECOVERY % 8 2

22, DISPOSITION OF BOREHOLE DATE STARTEDHNSTALLED:a‘ZO- n

DATE COMPLETED/ABANDONED: ' )¢ [0 9 /12, ; ol Iy
¥ MONITORING wELL

BACKFILL TYPE: [~ erour I” BENTONITE [T TEMPORARY WELL POINT
23. NOTES BKG: =Background BGS: Below Ground Surfage CPM: Counts per Minufe PPM: Parls per Million
v: First Water Encountered v 1 Staflc Water Level NA: Not Applicable
LOCATION SKETCH/COMMENTS SCALE: None
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USACE - Loulsvile

HTRW DRILLING LOG {continued)

BOREHOLE NUMBER

FGmw -~ O3

1. GOMPANY NAME 2, DRILLING SUBCONTRAGTOR
- SHEET 3 oF
%C) Froniz Driting
3, PROJECT FRUIQHOI’P’ L QT 4. LOCATION RVAAP 8451 State Route § Ravenna, OH 44266
5., NAME OF DRILLER Jlﬁhq ROAND MNACKLES 6. DIRECTION OF BOREHOLE @“EAL/ IHELIED DEGREES
7.NOTES PID MAKE.rp.':ODEL:‘“‘n" KKC /] do(p PIDSERIALE: | | qb - (D(Dj 3 I Cotors from Munsed Solt Golor Chart, Rev
WATER LEVEL MAKEMODEL:  ~—— WATER LEVEL SERIALY:
ELEVATION | DEPTH | USCS CLASSIFICATION GF MATERIALS SPTDATA |MOMTORING REMARKS
({Feet) ‘ (0.5 Fast} @PM) (Samp's |Ds/Depths/Core Box/Ete.}
il J¥ |
Gont ﬁom P A 0.0 300 -3t
(294~ Z4.57) SANOTIUVE (539); Apbeatotl ool 2 & 42
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Ji 5¥ﬁ 5@’}} fow Snale \lmrimg S st . % /45
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40
45
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10 1600
WELL NUMBER: 0 6o - D13 BEGIN: Ol 0aliz 1205~ |END: @t Jog Jiz; ol
COORDINATES: N: 954489 REFERENCE POINT: T0C ELEVATION: MSL
E: 2357960 1089. 31
STEEL GUARD POST ——— STEEL PROTECTIVE CASING WITH GAP DEPTH | ELEVATION
| / (APPROX. 3 FT AGS)
Y |
TOP OF PVC FLUSH-
JOINT RISER WITH PROTECTIVE CASING
WATERTIGHT CAP. < b D
APPROX. 2.5 FEET AGS e STEOL
| A i TOP OF CONCRETE
/ \
. 0
l Ll
|
b
! I
, I 4— BOTTOM OF SURFACE CASING > 3
! : BACKFILL MATERIAL
L TYPE:CEMENST [BUms
_ GrpT”
CENTRAA_IZERS (FT E?GS) RISER CASING
N ' DiA: (N)27"
TYPE M Hp Puc
| G | TP o CASAIG S I
TOP OF SEAL 7.0
ANNULAR SEAL
TYPE:“\)EE PLo G;'/S
JOINTS (FT BGS): CoARSE G s
4.0 ‘ TOP OF FILTER PACK p 200
[4.0! FILTER PACK
Type DU #5
; i .
240 SAPD
24 0D ’ TOP OF SCREEN B 24
SCREEN
Dla: gN) 2. TYPE:L?S’*;;L
OPENING ] " WIDTH:
4SS bags (226 1bs) 244
[ e A
._Sm)oﬁ BOTTOM OF SCREEN »—
7< 1bs }\Qlep\w] BOTTOM OF SUMP ——p} k- 25
w70 cﬁaﬂ C)m}\/ | §——————— BOTTOM OF HOLE — 2D
HOLE DIA: (IN)————— " «—

Recorded by: @mﬁn%a k_,ﬁwjt:—‘ 0‘// 07//,2, QA performed by:




HTRW DRILLING LOG

BOREHOLE NUMBER

FiWG mw - 1Y

DISTRICT

USACE ~ Loulsville

1. COMPANY NAME

2. DRILLING SUBCONTRACTOR

SHEET 1 OF
6 O Tﬂ Frontz Drilling J
3. PROJECT Ky | A'P. Lh RI 4. LOCATION  RVAAP 8451 State Route 5 Ravenna, OH 44266
&. NAKME OF DRILLER \Tﬁé T?‘{l/ 5. MAXE/MODEL OF DRILL CME 55
7. SIZES AND TYPES OF SAMPLING EQUIPMENT 8. BOREHOLE LOCATION m_as ; \S\'}J{}) D‘/ !?(1{17!2/ HMCZ{? J{:‘JA\S
qu - Ib 1[}\54 9, SURFACE ELEVATION/DATUM ”35' 00

T0.DRILLOATENTME  g7aRTED: ¢ /Jﬁz COMPLETED: ‘f/ 312

2x 4" g gpot

15, DEPTH GROUNDWATER ENCOUNTERED 8 /{

16. DEPTH TO WATER/ELAPSED TIME AFTER BOREHOLE COMPLETION

12, OVERBURDEN THICKNESS

N4

NA

13. DEPTH DRILLED INTO BEDROCK

N4

17. OTHER WATER LEVEL MEASUREMENTS (INL.GLUDE DATE/TIME)

14. TOTAL DEPTH OF BOREHOLE

W A

18. GEOTEGHNICAL SAMPLES

UNDISTURBED: G\m

NA
]

DISTURBED: '19. TOTAL NUMBER OF CORE BOXES

AA

20, CHEMICAL SAMPLES

CHEM: kl A

RAD:

21, TOTAL CORE RECOVERY %

fA

NA OTHER:

22, DISPOSITION OF BOREHOLE

BACKFILL TYPE: I~ GRrour

DATE STARTED/INSTALLED: 4/3/32
[T BENTONITE

DATE COMPLETED/ABANDONED: H/4/1¢

[T TEMPORARY WELL POINT [¥ MONITORING WELL

23.NOTES BKG: <Background

v . First Water Encountered

BGS: Below Ground Surface
v : Static Water Level

CPM: Counis per Minute PPM:; Parts per Million
NA: Not Applicable

LOCATION SKETCH/COMMENTS

SCALE: None

..............................

PROJECT

TP 66 RE

BOREHOLE NUMBER

G - 0N

NATURE/DAIE

GEOLOGJST 8

4/.3/:2

W



DISTRICY

BCREHCOLE NUMBER

HTRW DRILLING LOG (continued) =
USACE - Louisvils FiW &mud - ol
1. COMPANY NAME 2. DRILLING SUBCONTRAGTOR ,
SHEET oF

(: G NI Froniz Briting J
3. PROJEGT ﬂv AP~ bl ﬂ T 4. LOCATION RVAAP 8451 Stale Route 5, Ravenna, OH 44268
6. NAME OF DRILLER - - 6. CIRECTION OF BOREHOLE M ovemon T wewseo DEGREES

\Joe

7.NOTES PIOWAKEMODEL: S /o M)A poseriace: f]2- 1661 Cotors from Munse Soll Golar Chart, Rev

WATER LEVEL MAXE/MODEL: WATERLEVEL SERIAL#:

ELEVATION DEPTH UsSCs CLASSIFICATION OF MATERIALS SPTDATA |MONITORING REMARKS
{Fest) (0.5Feet) | (PPMCPM) (Sempls 1Ds/DeplhsiCore Box/Elc.)
0-2 Und 3" Tggo ] X by, tols etpmdly 3-1l- 0-2 A 1317

Idﬁdiﬁ h) bl'( J)cf’ J/J tnM 10-4
W | Lo 107 en) yel QJV.B(:/ Seadslore %fcfﬁ ey, 3: Wy
»ed - pﬁ:me>
L d
24 | Sl |Upe 2" bl s1d Y/ Sadslont /m sl Yelos-ber | 4-6- 244 1333
(L ”Xemcm:l/ J/‘Z/ clc,/ W) [M ;’w fm./mf)t /cd &7
el mJeJ A/m i, J’V/ R oy
o Ll |Silly ey bor ) gy ollls, Joo el el %5 $o/1; 1843
q__b l F / D/ 77 d 7
it 47
% Yy
b8 | O Jsf{)f c}cffl & abovt_,_foe¥ s ot b-b- ALY/ AL
+ 8-l
% 5
8-10 | (L [Upd §° o‘lﬂJ ck/ b uf g1/ maflg o sl | 26 g-10 /0 1358
¢ sud] owef et Jo M-Iy
# oM | Loy 7 il \2nd up/wef doa, wet_prcis | BTy
Mumﬁ 200N Jo{iﬁ)
| A
10-12 | /4 6&45 6/: /u—c‘(é p/m'oe) Jonje e/m? Jeu) 5,){ 3-10- }0-)2/[ 5 2405
mi v 17-1§
M oy 2 \&ml/ sit P/fu( el | 60/{ r prme;) JmJ - Y
12-4 Und 1" Jmc} 45 &76/6 ?mbcLJ cetty dusn i0-1- 2 A 2
ML | Josd 1”5, H bat- p(c;/ wei /et.) sad feitly 17-2!
5o /{ / ﬂ= 2%7
ol £
PROJEGT GEQLOGIST SIGNATURE/DAT: BOREHOLE NUMBER
RYAAP- 46 R2. %LDW Aofiz | Fwle -0




DISTRICT BOREHOLE NUMBER
HTRW DRILLING LOG {continued) USAGE - Louisuila Ev . atd
1. COMPANY NAME 2. DRILLING SUBGONTRACTOR
E, Q m Frontz Driting SHEET /? 3 o J
3. PROJECT % ‘Ml}?' ZO&' 21 4. LOCATION RVAAP 8451 State Routa § Ravenna, OH 44268
5. NAME OF DRILLER \Tg e Te Z E/ 6. DIRECTION OF BOREHOLE @ INCLINED DEGREES

7.NOTES PID MAKE/MODEL:

\55{ s M4

PID SERIAL#: 42- 184 |

Colors from Munsell Solf Color Chart, Rev

WATER LEVEL MAXE/MODEL: WATER LEVEL SERIAL#:
ELEVATION DEPTH Uscs CLASSIFICATION OF MATERIALS SPT DATA |MONITORING REMARKS
{Feet) (0.5 Feet) | (PPM/CPM) {Sampla 1Ds/Deplhs/Cora Box/Ele.)
w16 | 32 Nuntt 2% \Bod bin - czs r/mmz‘) /ed) r(csie el 5-14- 1806 /-L; 1425
oM | Reonde) Sl ? pxual n’c;/ me? b z St 27-28
S ){ wof °f’ ZJ%‘/
2 | 5P [Unw 8" 420d a5 chowe 10-12- 1o if JL0 1
fo~I4 ) {' } 7 7
6M A’M{ 10" )iJ fmld q»‘af Mlle 540 e e/a/e 2441
1 2" % %y
6P Loy 4" lilij Pﬁ»v'd ?/C»/ L}Z{ WJ & \SZMJ
48
A8
Pig
55
5o
PROJECT BOREHCLE NUMBER

RVAAP- b6 AT

GEOL GIST GNATURE/DATE
jﬁ éﬂb 4312

F]\!C?J’rfl\]“ O’L}




VA

alstS

WELL NUMBER:

FW Gy - 01

BEGIN: END:

4/3/12

sz

COORDINATES:

N: $60957
E: 2341004

REFERENCE POINT: T00

ELEVATION:

MSL
H3F.SF

STEEL GUARD POST

| |/ [

STEEL PROTEGTIVE CASING WITH CAP
(APPROX. 3 FT AGS)

DEPTH

|

CENTRALIZERS (FT BGS):

NA

JOINTS (FT BGS):

i bUS J<0J
25 1 ’;ofe?)ij

HOLE DIA: (IN)————-

TOP OF PVC FLUSH-
JOINT RISER W|TH
WATERTIGHT CAP.
APPROX. 2.5 FEET AGS

PROTECTIVE CASING
DA (1N 4
TYpE: Sl

TOP OF CONCRETE

ELEVATION

v

- 1A

<4— BOTTOM OF SURFACE CASING -

BACKFILL MATERIAL
TYPE: ?c/{lq,,j teminl erf

RISER CASING
DIA: (IN) 2
TYPE: b 40 IVC

TOP OF SEAL
ANNULAR SEAL

TYPE: &rf{of).'!(’ })D’Lpb‘j
Y& e

TOP CF FILTER PACK DT

FILTER PACK

TYPE: 4 j’;d}e), 85

3,25

TOP OF SCREEN

d

SCREEN

Jea dlp
DIAT(INY 2 TYPE: e
OPENING  WIDTH: 6.010

1.25°

BOTTOM OF SCREEN »

' [
BOTTOM OF SUMP —— ,85

l 18.5°

4 BOTTOM OF HOLE
+-—

/ /
Recorded by: «Mfl&D b%@%

QA performed by:




HTRW DRILLING LOG

DISTRICT BOREHOLE NUMBER

FWGn -~ 015

USACE - Louisville

1. COMPANY NAME

ANY

2. DRILLING SUBCONTRACTOR
- SHEET 1 OF 3
Frontz Drilling

[FPROEST RVAATP- by AT

4TOCATON  RVAAP 8451 State Route 5 Ravenna, OH 44266

§. NAME OF DRILLER \‘.TOE Td(/

6. MAKE/MODEL OF DRILL CH‘ b

7. SIZES AND TYPES OF SAMPLING EQUIPMENT

hh)
8. BOREHOLE L.OCATION -",\ \1'37 ﬂf\f'{. 5 / G 3« (A ?’M{ }

g1y HSA

9. SURFACE ELEVATION/DATUM Y
10(2.10

10.DRILLDATETTINE  sarTeD:  3/)3 /)2 compereo: 3/13/12

2°X %" I ot

15, DEPTH GROUNDWATER ENCOUNTERED ka

16. DEPTH TO WATER/ELAPSED TIME AFTER BOREHOLE COMPLETION

N

72. OVERBURDEN THICKNESS NA

T3. DEPTH DRILLED INTO BEDROCK NA 17, OTHER WATER LEVEL MEASUREMENTS (INLCLUDE DATE/TIVE)

14. TOTAL DEPTH OF BOREHOLE % NA

18. GEOTECHNICAL SAMPLES UNDISTURBED:  § T DISTURBED: A [F5- TOTAC NUNBER OF GORE BOXES NA

20, CHEMICAL SAMPLES CHEM: FAD: NA OTHER: 21.TOTAL CORE RECOVERY % pJ]

22, DISPOSITION OF BOREHOLE

BACKFILL TYPE: I~ erour

DATE STARTEDNSTALLED: 3/13/ ¥
I~ BENTONITE

DATE COMPLETED/ABANDONED: 3/ ! 6/ Iy
[~ TEMPORARY WELL POINT [V MONITORING WELL

23.NOTES BKG: =<Background
N/ : First Water Encountered

BGS: Below Ground Surface

CPM: Counts per Minute PPM: Parts per Millicn

W : Static Water Level NA: Not Applicable

LOCATION SKETCH/COMMENTS

SCALE: Ncne

PROJECT

TVOAP- b RE

GEQOLOGIST SIGNAT%) BOREHOLE NUMBER
>(3 U ><5 a,/;a/;z FWému - 05

v




. DISTRICT BCOREHOLE NUMBER
HTRW DRILLING LOG (continued) USACE - Louisvife Fd i - 015
1. COMPANY NAME 2.DRJLLINGSUBCONTRACTOR eHEET 2 oF 3
EQN Frontz Baiting
3. PROJEGT 'WA ﬂ?“ éﬁ ?\I 4. LOGATION RVAAP 8451 Slate Rouls 6, Ravenna, OR 44268
5. NAME OF DRILLER U’Of Tdﬁ/ 6. DIREGTION OF BOREHOLE 4 VERTICAL r INCLINED DEGREES
7. NOTES PID MAKEMODEL: 6'(10\5 h?\jﬂ PID SERIALE: /’2‘ lBéf Colors from Munsel Soil Color Chart, Rev
WATER LEVEL MAKE/MODEL: WATER LEVEL SERIALA:
ELEVATION DEPTH Uscs CLASS!IFICATION OF MATERIALS SPT DATA [MONITORING: REMARKS
(Fast) (05Feet) {PPMICPM) (Sempla IDs/Depths/Cora Box/Ele.)
W, Mm&-
0-2 | CL [ Sty eley ¥ big o/ fools ia wpel 4" /qu 2%-2 | 0|42 o083
/ 6::1! pfwel /eLJ era/ Mol’[ ei 34»1) h:oA ‘%4
st/
e Uy 4" el o/l My k) Jk’ by 37- | 0 |24/ 083
(L | Recndel Jm)«/ X1 u/\sw dong vl Jocd. | 59
}fJ J{/ JhJ 6»4(5 (gﬂ./\fe, B ’%"
4 | (L |5 I{J C}aJ ber 0/ o) gty llles oy vl 58- | 0 | gupl 08
» //cci #J !l »/-ﬁfel J/J S/ 12- 17
[4 2
R= %24
4-§ | CL \ﬁf‘/ cL/ b u/ AJ e/a/ thoro vert. /f {v(lf 15-19-1 0 6~3/f/: 045 |
/45 i ox.éef J/J - /0 21-22
”' )
8-10 | CL \5/&/ ck/ b u/ Jed o] o . /éfdzw(éﬁ $-7- | O |80+ 0903
J'{l .Sf/- MIC’&Y’([ }-13
v R Y
yiig
10-12 | ML C}a}k?/ S Y A %, }/‘[l, 61‘;// 24- | 0 jwR /1’}' 414
-8
.3: Z’qu
2 LML C’w s b, Jeus e dlony Jrclues, J2) iy G~ | @ jH A 0%
mes 3N 15- 1
B ey
F
PROQIJECT GEOLOGIST SIGNATURE/DAT! BOREHOLE NUMBER
BVAM- bl RI M!SD &%m’iﬁi) 3/;5,/:2 Pl mu- 015




BOREHOLE NUMBER

DISTRICT
HTRW DRILLING LOG (continued) USAGE - Lovisvile FWG sl - 0ns li ?
1. COMPANY NAME 2. DRILLING SUBCONTRACTCR & '
EQN Frontz Driting s Zy o
3. PROJECT %\m A? M) ﬁl 4. LOCATION RVAAP 8451 Slale Route 5 Ravenna, OH 44268
5. NAME OF CRILLER ,\‘}BE -Te.[e/ 4. DIRECTION GF BOREHOLE @ HCUNED DEGREES
7. NOTES PID MAKE/MCDEL; \5',/“}\) Aoo‘q PID SERIAL# 42-’86’ Colors from Munsel Soil Color Chart, Rev
WATER LEVEL MAKE/MODEL: WATER LEVEL SERIAL#:
ELEVATION DEPTH | USCS CLASSIFICATION CF MATERIALS SPT DATA [MONITORING REMARKS
(Feet} {0.5Feal} | (PPM/CPM) {Sample 10s/Depths/Core Box/Elc.)
1920 | M. NUpe/ 16" N, bon, sel, ity sofl A cky 24-| p_ WA 093l
Lowd 8" C}A/cd JJi a.%J bt &m od 6{// b-8
B> 2y
Z L 1Shelb) Tobe "0 - g A 100
/ \Sl)elbf”l“ubc
FWG Fil6sh- 015-0004- 6]
1820\ Mk | Clfey sill gy of Yer il in g 8" pewp |2-2- | 0 L1820/t 0
» pm/ Jy .»Jx{),/ ') .a‘)}f MY 1 v 3-1
L R "4
Nta - r
f0-22| CL \5'-‘}9 c‘]é;/,. otef, mossl_slible, farly sofl 0 |aen A 1087
01 { z /’-‘}
A ‘
2224 | (L | illy cle/ gt/ I snd,woisl ity 28} 0 L ft o
| ghebley Ay s/ Y
R:%59
;id."' (L (ﬂf\/ C}Cx/ p/éi/’ ]ll{ /i “?a) ;5(»1J d/onf ' -A) 3-2 -2 /f 131
7’<- l\/ ) Jf:/f J5
[ - 'T
F 4
50
PROJECT GEOLORIST SIGNATURE/DAT! BOREHOLE NUMBER
RVAAP-bb RI jdgm M@Jgﬁp Yi3fre_ | Fomu- oS




WELL NUMBER: )16 00- 018 BEGIN: 3/, /) END:  3/13/12
7
COORDINATES: N: 550179 REFERENCE POINT: T{( ELEVATION:  MSL
E: S
STEEL GUARDPOST - __—" STEEL PROTECTIVE CASING WITH CAP DEPTH | ELEVATION
[ (APPROX. 3 FT AGS)
l v |
TOP OF PVC FLUSH- :
JWOANE RISER WITH PROTECTIVE CASNG
TERTIGHT CAP. DA (IN) &
APPROX. 2.5 FEET AGS Tvee: Stedl
| TOP OF CONGRETE
/ \
: N 1]
|; : e 2 ]2 b Ld
i
L | G
: 1 44— BOTTOM OF SURFACE CASING -p»
: : BACKFILL MATERIAL
el TYPE: Rortlend oo jnu'f,
CENTRALIZERS (FT BGSY: RISER CASING
DIA: (IN) 2
NA TYE: Seh Yo PVE
TOP OF SEAL 15
ANNULAR SEAL
rvee: Seafon-te l)oh?’J\S
JOINTS (FT BGS): ¥ he
104
H\d’l-’ #IQ/J&) TGP OF FILTER PACK B
FILTER PACK
TYPE: 5,‘(”4,{ AS
TOP OF SCREEN "3'5
SCREEN ,Sdlp ‘H‘VO
DIA:(IN} 2 TYPE: Py,
OPENING  WIDTH: p.0/¢
BOTTOM OF SCREEN ! 25‘5
BOTTOM OF SUMP —— 23‘ 75
BOTTOM OF HOLE P Zd
HOLE DIA: (IN)————» J - 8 «—

/ [
Recorded by: >OASLU Mvmﬂm

QA performed by:




HTRW DRILLING LOG

DISTRICT

USACE - Louisvilie

BOREHOLE NUMBER

FOOG - @l e

1. COMPANY NANME

SPLC

2. DRILLING SUBCONTRACTOR

Frentz Drilling

SHEET 1

OF3

S PROECTO AR P-(ols RT

4.LOCATION  RwAAP 8451 State Route 5 Ravenna, OH 44266

5. NAME OF DRILLER PACON) MRy ew

6. MAKE/IMODEL CF DRILL Cme "7[;0X

7. 8IZES AND TYPES OF SAMPLING EQUIPMENT

8. BOREHOLE LOCATION F\C_\m‘m Freo

2" % 27 ST Secon)

9. SURFACE ELEVATION/DATUM 101 [ 9 0
¥

DT Hons

0, DRILLDATE/TME  STARTED: (DY fj /; 7., [72°COMPLETED: (0)/ ol 2.

N SEELEs Rouc (02 Swiwl el

15, DEPTH GROUNDWATER ENCOUNTERED Bébﬁ ock ~ 50 i

16. DEPTH TQ WATER/ELAPSED TIME AFTER BOREHOLE COMPLETION

12, OVERBURDEN THICKNESS

36.8’

Vi

13. DEPTH DRILLED INTO BEDROCK 2 8. Z !

17. OTHER WATER LEVEL MEASUREMENTS (INLCLUDE DATE/TIME)

14. TOTAL DEPTH OF BOREHOLE (05"

e

76 GEOTEGHNIGR SAUPLES ™ GNDISTURBED: (30 41/, 8/ SSTURBED: —— [7e- TOTAL NURER OF CORE BOXES

20. CHEMICAL SAMPLES chEM: D NA oTTERT 21, TOTAL CORE RECOVERY % (] 0F

22. DISPOSITION OF BOREHOLE DATE STARTEDINSTALLED: 4/12/12 DATE COMPLETED/ABANDONED; & / 16 /l 2 (S:)Qu(:t {”{iﬁ )
Y

BACKFILL TYPE: I~ Grour [~ BENTONITE

[* TEMPORARY WELL POINT

¥ MONITORING WELL

23.NOTES BKG: <Background BGS: Below Ground Surface

v : First Water Encounterad

v : Statlc Water Lave!

CPM: Counts per Minute PPM: Parls per Milllon
NA: Not Applicable

LOCATION SKETCH/COMMENTS

SCALE: None

.............................................................

PROJECT

BOREHOLE NUMBER

2| P Omuwo- Ao

GEOLCGIST SIGNATURE/DATE

(rand eyt ol

Ruedf - o



DISTRICT

HTRW DRILLING LOG (continued) USACE - Louisy

BOREHOLE NUMBER

FUGMmw - @1\

1. COMPANY NAME

2. DRILLING SUBCONTRACTOR

SHEET 2 OF 5

E})ﬂ,ﬂ/ Frontz Diling
apROECT  QUAEY ol € 4, LOCATION RVAAP 8451 Sate Roule 5, Ravenaa, GH 44266
5. NAME OF DRILLER WQQ mﬁ(-«m 6. DIRECTION OF BOREHOLE ¥ VERTICAL r INCLINED DEGREES

7.NOTES PID MAKERODEL: m\ ﬂ] 4417 Zﬂgb@

PID SERIALH: “(D ~QUSENo

Golors from Munsel Soil Color Chart, Rev

2pdp Rev ED

WATER LEVEL MAKEMODEL: cw—— WATER LEVEL SERIALYE  ——
ELEVATION DEPTH UsCS CLASSIFICATION OF MATERIALS SPT DATA |[MONITORING| REMARKS
{Feet) {0.65Feet) | {(PPEULPM) {Sampla IDs/Dapths/Gora BoxEte.)
ILE. PORELLG for FLOG muwo- OIS R PID MEASU2GR (uTs:
30IL DEACRIPTIONPID MERSXom oVTs A= Ambie ot
Foe 0.0'- 24.0', H: Headlspa @
5
10
156
20
[
L (@4.0'- 2857 Silky ¢ uad e, dlle grosy o f
2 SOt Tomp " Tgh AdSK Uk 2/3,%_/313\ 0.0
. 2.0
CL|C 2t ; shtlec Fraw Graved 2t 05| Go’H
7/'7;7/%1 0.0
N n M 2'0 2'0
(2855': 301-57 ng%WLCL;@);SLf&GEQP\&?Eq 1| pey B0 (COBIE
{ g v e S0 . (/8
w*lo“.« 12 dark hm\n??dn\i muedion cLen%I' 1 ! Z/L}HJS’A 0.0
30 ]IHU{ Sha e ":Y'ao’wnljs '2%/35'63 H @)L./ @G)gqx
SOREHOLE NUMBER

PROJECT

RUAAY- L T

GECLOGIST SIGNATURE/DATE

ﬂnm&é \j’l 14

P4, | FL0G6mw -0l




3. PROJECT ‘? Uﬁﬁp 0y KI

DISTRICT BOREHOLE NUMBER
HTRW DRILLING LOG {(continued)
USAGE - Loulsvlle ﬁ)) Gmw - d1\g
1. COMPANY NAME 2. DRILLING SUBCONTRACTOR
SHEET 3 OF 5
% Frontz Drifing
4. LOCATION RVAAP 8461 Stale Roule 5 Ravenna, OH 44266

5. NAME OF DRILLER Hmp m’ﬁ(,f(,w

6. DIRECTION OF BOREHOLE

VERTICAL

INCLIKED DEGREES

7.NOTES PID MAKERODEL: }/}/)? / AT Zﬁm P SERALE [/ [ ~ (DS~ &/ (P Colors from Murise3 Soil Color Chart, Rev
WATER LEVEL MAKE/MODEL: p—— WATER LEVEL SERIALE: v Zm &u é’Z/
ELEVATION DEPTH USCs CLASSIFICATION OF MATERIALS SPT DATA [MONITORING REMARKS
(Feet) (0.5 Feat) @PM) {Samp'a IDsfOeplhs/Cora Box/Ete.)
v @501 ﬁnina (“Du.ln warol 3\17/7/‘”'\ 0.0 | epac eomom Faw ouT
. (308 - 32,0") Tive 1o vort fae aruad 5D | 30-aa ! 4 |Rac0e
(sw); sahxo:%ed 1@%&%}2 dk;%;mmhhmwn 9 |iaffeq A: 0 ©
hudw %% ot (’mmla{i_c,‘wn _ggb N0, |@apqes
¥ M (%3’ ¢ - 368 VT (M) some (’Wﬁut\ fes g ) 0.0
"ot Sha s Engrantd IORIN AN groyi ol 32020 |0 0.2 [0 0926
33.§-39.0" SWRE -Gaqmeat 2393 10 0.0
03u' Shaly content wncreswl digh  |[2alg M @i
NoH [ (20.8'-37,2)) WonTraeen  SHAE (SH)
© | N\ |day; bl -more Comphent Wolplh Aol Ho- 50 € oLy
N\ [o9RE]| clark qruy 0l | 2200
\ LG TO 90" 7 SeT_ 7 CASING (ov/i3/iz) Losty Sholk cores
(40.0' . 471.9) 3WALE ; derl Gy, leﬂ;bwﬁtt
SH
45
(42,9 - 45’ ) SANDSTONE; very gt -
O\YTM ,WQ* ’EQ.W “oywndid ()ﬂlk)d_\ 4ol . @,Gjéff?-li?-
% finbent|50- 5%, 4’ G
= produding wuter B0 | Ly'/gl
60-52" e Factve d
S J
5 (54" 545" ) inkibedded SH+3S ol 1L @220
(555! 5ws') Inerbdded SH+S5S Hinpanlis 8.0~ 05
@ S.s' Coaser OQraned S 0.0 (0.4%0,4
k e gan
ﬁ)r ﬁfmwablh?)/
% Dodag Yermpated @ WS Fogs. 7ha)

PROJECT

RUAAC- W T~

BOREHOLE NUMBER

GEOLOGIST snemRmAMﬁb

FLOG Mw-Ol Ly




WELL NUMBER: £FL0G o ~@ | L BEGIN: gu//is /)2, L J1510 ENDQY 10 Jiz WAYAS

COORDINATES: N: 5501} REFERENCE POINT: T0( ELEVATION: MSL
E: 2358364 1014, 34
STEEL GUARD POST ——STEEL PROTECTIVE CASING WITH CAP DEPTH ELEVATION
| I/ (APPROX. 3 FT AGS)
TOP OF PVC FLUSH-
JOINT RISER WITH PROTECTIVE CASNG
WATERTIGHT CAP. < DIA: (IN)
APPROX. 2.5 FEET AGS TYPE: %
| TOP OF GONGRETE
. 0
| Lal
I
L
!
: : BOTTOM OF SURFACE CASING - 2
! : BACKFILL MATERIAL |
. TYPE: (g7 /BavioniRe
GROT
CENTRALIZERS (FT BGS): RISER CASING
i { |oaag2
| TYPE: S H (4@ PVC
. —p “} o
. |rom OF STERL CASING s
TOP OF SEAL
NULAR SEAL
LW G 3lg"
TvpE: 10
copest GRAAL
JOINTS (F] B3S): BoumrTe s
PS5 TOP OF FILTER PACK > 50
24.5
g FILTER PAGK
4 ¥ e SIDLEY H# 5
N, S SAND ~
u.S TOP OF SCREEN 54.5
SCREEN
DiA: (N 7 *' TYPE: 5%39
OPENING ) "WIDTH: —

256 |bs SAND BOTTOM OF SCREEN P TEINY
5D lbs hU/QP}U BOTTOM OF SUMP ———— 475
U 0 9“1 Lj‘ﬂ) u7r 7 < BOTTOM OF HOLE M- LS

f
HOLE DIA: (IN)}————— (0 R

Recorded by: (/)mgmg[g \ |g g&& @(/[/(0/2 QA performed by:



DISTRICT BOREHOLE NUMBER

HTRW DRILLING LOG USACE - Louisville LLA rvo~- D8

1. COMPANY NAME 2. DRILLING SUBCONTRAGTOR
SHEET 1 OF
SYEcs Frontz Drilling 4
3.PROJECT 1 yeomp RAS (BUAAF- (el D 4 LOCATION  RVAAP 8451 State Route 5 Ravenna, OH 44266
5. NAME OF DRILLER 'i’\-ﬂ‘ﬁi) . mr\(:q 6. MAKEVODEL OF DRILL Q,ME \—16 Cb y
7. SIZES AND TYPES OF SAMPLING EQUIPMENT 8. BOREHOLE LOCATION T:ﬂ'(,. ~ <S¢ N U@'-Q;n\’ e LLI N ‘%/
LS Y |

ZI ¥ 2 TS '.0\ W < oo 8. SURFAGE ELEVATICN/DATUN q38.00
TATID NSAs 0. ORILL DATEIME  gTARTED: (z[7 %] 12. GOMPLETED: (% ] (hlol 12
16, DEPTH GROUNDWATER ENCOUNTERED ) 5 (4 !

6. DEPTH TO WATER/ELAPSED TIME AFTER BOREHOLE COMPLETION
! )
4,2' bgs vaozles] iz | 5.0'bgs on osliuhie

72, OVERBURDEN THICKNESS Y
13, DEPTH DRILLED INTO BEDROGK 17, OTHER WATER LEVEL MEASUREMENTS (INLCLUDE DATE/TIME
e NA TS )
4. TOTAL DEPTH OF BOREHOLE 7.3 —_— e i
1 E
18, GEOTEGHNIGAL SAMPLES UNDISTURBED: pOEY, DISTURBED:  POE) |19. TOTAL NUMBER OF CORE BOXES } )\
20, CHEMICAL SAMPLES CHEM: N\ﬁ RAD: NA OTHER: MF\ |21. TOTAL CORE RECOVERY % .
22, DISFOSITICN OF BOREHOLE DATE STARTED/INSTAULED: B2123 12 [ A\ 200 DATE GOMPLETED/ABANDONED: 03 |00 }12_ & on ozl
BACKFILL TYPE: ™ GRrouT [ BENTONITE [T TEMPORARY WELL POINT ¥ MONITORING WELL Cromtae @
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N/ FirstWater Encountered W : Static Water Level NA: Not Applicable
LOCATION SKETCH/COMMENTS SCALE: None
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HTRW DRILLING LOG {continued)

DISTRICT
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HTRW DRILLING LOG (continued)

DISTRICT
USACE - Lotisvila

BOREHOLE NUMBER

LLdvwvo ~ DB

1. COMPANY NAME

2. DRILLING SUBCONTRACTOR

7. NOTES  PID MAKE/MODEL; m,l m@@ (Qcp(p(f)

WATER LEVEL MAKE/MODEL: ~———

pipseriALE |\ (D —HOS Ko Colors

WATER LEVEL SERIAL#: -

SHEET 3 GF LlL
%C/ Fronfz Drifng
3. - . , OH 442
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HTRW DRILLING LOG (continuec) . 1| e @ &te
1, COMPANY NAME 2. DRILLING SUBCONTRACTOR
SO Frontz Dr¥ing seer 4o L&
3. PROJECT FUOC;UO{V\\O 12 LQ\)NXP“ ko, (_0“5 4. LOCATION AVAAP 8451 Stata Roule 5 Ravenna, OH 44268
5. NAME OF DRILLER FXWD \(\(\MLQ% 6. DIRECTION OF BOREHOLE @TICAL‘) INCLINED DEGREES
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WELL NUMBER: | _|_1 yuo - Q%o

BEGIN: @3] ato) 12 ; 93¢

|§ND:@5]D7/IQ/

COORDINATES: N: V6 1Y REFERENCE POINT:  T{( "ELEVATION:  MSL
E: 2330‘[\5? 940,63
L ON
STEEL GUARD POST STEEL PROTECTIVE CASING WITH CAP DEPTH | ELEVATI
| |/ (APPROX. 3 FT AGS)
TOP OF PVC FLUSH- '
JOINT RISER WITH PROTECTIVE CASNG
APPROX. 2.5 FEET AGS YPE: et
| TOP OF CONCRETE
0

| Comeat ‘3>Do\q\\ms \-SErbS

'
: [
I I
I ! D by
! i — BOTTOM OF SURFACE CASING
! ; BACKFILL MATERIAL
.. TYPE‘B{_nh}«’]\\ Q/G\mu’\"
Q.nun
CENTRALIZERS (FT BGS): RISER CASING
VA DIA: IN)Z.
TYPESC Yo VO
TOP OF SEAL S5
ANNULAR SEAL
TYPE: H’DU?PLU Q
JOINTS (FT BGS): 2Ig Pravmon €. flsts
TOP OF FILTER PACK lop !
FILTER PACK
‘ TYPE: DADLE R
Gk 1 N0 & SawnD .
50533_%1‘; %}gﬁ & oo TOP OF SCREEN oS
(oxloliv)
VAR Jt'.)(b\')ac)c, of Sond SCREEN )
5 - Eoib ""\‘35 of ";\U(j DIA: (IN) gy TYPE:JC;",U:J
‘ OPENING gyt WIDTH: —

JRentomie =20l hydated _—_y
o Vhour prier Ao BOTTOM OF SCREEN 2 D
ploanent of grout . B

BOTTOM OF SUMP ————» 1. 1D
< BOTTOM OF HOLE b 10.
HOLE DIA: (IN)—-———+| 13" +—

Recorded by: m/}ﬂ‘ﬁméé,c &/J/Lﬂ:a—m

QA performed by:



HTRW DRILLING LOG

BOREHOLE NUMBER

LL A vrw-087

DISTRICT

USACE - Louisville

1. COMPANY NAME

S

2, DRILLING SUBCONTRACTCR
SHEET

1 OF
Frontz Drilling 2—

3. PROJECT ?UJGMMP RI

4.LOCATION  RVAAP 8451 State Route 5 Ravenna, OH 44266

(RUAFE - o>
E.NAEGFORILER. o= - f,/

6. MAKE/MODEL OF DRILL O/ME 5‘5

7. SIZES AND TYPES OF SAMPLING EQUIPMENT

8. BOREHOLE LOCATION Bided W/ SeFmi 009

2% 2V Spur DBeoosd

9. SURFACE ELEVATION/DATUM qq ? g 0

4" e Yshs

0. DRILLDATE/TIME  STARTEO: (3 24 f1z.; /1 25 COMPLETED: 93/ @) Jiz

15, DEPTH GROUNDWATER ENCOUNTERED g \ Z 1

16. DEPTH TO WATER/ELAPSED TIME AFTER BOREHOLE COMPLETION

NA

72. OVERBURDEN THICKNESS \ Kx €7
13. DEPTH DRILLED INTO BEDROCK )} 17. OTHER WATER LEVEL MEASURENMENTS (INLCLUDE DATE/TIME)

14. TOTAL DEPTH OF BOREHOLE 1€ &1 — My —

18, GEOTECHNICAL SAMPLES UNDISTURBED:  |\J () DISTURBED:  pJ( .. |1.9. TOTAL NUMBER OF CORE BOXES IU?':}

20. GHEMICAL SAMPLES CHEM: )y RAD: NA OTHER: .50 121. TOTAL CORE RECOVERY % tsmmms,

22, DISPOSITION OF BOREHCOLE

BACKFILL TYPE: [~ eRrRouT [~ BENTONITE

DATE STARTEDANSTALLED: (DZ 24/} 2.

DATE COMPLETED/ABANDONED: & 3/@// 12
I™ TEMPORARY WELL POINT ¥ MONITORING WELL

23. NOTES BKG: =Background BGS: Below Ground Suriace

N/ : First Water Encountered

v : Static Water Level

CPM: Counts per Minule PPM: Parts per Milllon
NA: Not Applicable

LOCATION SKETCH/COMMENTS

SCALE: Nong

/ [
PROJECT . GEOLOGIST SIGNATURE/DATE OZ/Z?//Z BOREHOLE NUMBER
FRowe T (RueaP-0@ | (Drardn ot [ L2 mw- 0%




A ’
p g

HTRW DRILLING LOG (continued) oo T
USAGE - Lowsvite LL‘_'L meo -~ @8 7
1. COMPANY NAME 2, DRILUNG SUBCONTRACTOR
%Y)O.—_C/ Froniz Diifing e 2 - Z-
3, PROJECT Pw G MY X (ﬁU‘ﬁ‘ﬁP’(ﬁ(ﬁj 4. LOGATION RVAAP 8451 State Rolte 5, Ravenna, OH 44266
5. NAME OF DRILER Sty Ve 6. DIREGTION OF BOREHOLE Moveamen T woueo DEGREES
7.NOTES PID MAKE/MODEL: Y“l\ﬂl\z AC 2odd P)D roseriat Y| ()~ 00S 8 e Gotors from Munsel Sa Color Ghar, Rev
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WATERTIGHT CAP.
APPROX. 2.5 FEET AGS

an—

!

——
L R ]

CENTRALIZERS (FT BGS}):
NIA - none

DI (IN)
TvPE; Sl

TOP OF CONCRETE

WELL NUMBER: | | 1 w0 - 0% BEGIN:2[2a)\2  152¢ |END: /2
COORDINATES: N: 860375 REFERENCE POINT: TOO ELEVATION: MSL
E: 2374792 944.32
STEEL GUARD POST STEEL PROTECTIVE CASING WITH CAP DEPTH | ELEVATION
I |/ (APPROX. 3 FT AGS)
TOP OF PVC FLUSH-
JOINT RISER WITH PROTECTIVE CASING

—4¢— BOTTOM OF SURFACE CASING

BACKFILL MATERIAL

TYPER ¢ ifor Fo. Greout

RISER CASING
DiA: Ny 2"
TYPE: 3CW GO PG

v

TOP OF SEAL

ANNULAR SEAL

pe:Dentomie Chips
JOINTS (FT BGS): ' 287 Holephy.
: TOP OF FILTER PACK NI =)
105 Dagssond (SOby
- ; FILTER PAGK
25 1o Vioue PLOG o Siclley E\or
Pace sand w0
TOP OF SCREEN N %
p g0 alions \\20 Used
duding Gntho SCREEN
VSt oo ULZxS DA (N) 2" TYPETIA
OPENING gb* WIDTH: ...
BOTTOM OF SCREEN 1713
BOTTOM OF sUMP ————p| V2.
( < BOTTOM OF HOLE NI )
e
HOLE DIA: {IN) ——— Q6 —
Vs rd
Recorded by: )éAC,ZD )604052‘&&0 QA performed by:




HTRW DRILLING LOG

DISTRICT

USACE - Loulsville

BOREHCLE NUMBER

LU 3w - 2P

1. COMPANY NAME

SATC

2. DRILLING SUBCONTRACTCR

Frontz Drilling

SHEET 1

OFB

3. PROJECT Fw C:'KOUMDWAM RI’

4, LOCATION

RVAAP 8451 State Route 5 Ravenna, OH 44266

5.NAME OFDRILLER A A 2 (1) MP‘LKE\?

6, MAKE/MODEL OF DRILL

CME 150X

7. SIZES AND TYPES OF SAMPLING EQUIPMENT

8. BOREHOLE LOCATION -

SO Y L ot

&%‘?‘Z@
Pl %

2% 77 [PLiT Seoon)

9, SURFACE ELEVATION/DATUM

Of > USA

RGIEIE e (22,2,

comeLETED: 1)3)12. 112

0" Core BT

15, DEPTH GROUNDWATER ENCOUNTERED \"‘ilﬂ’ e s.S U {05)

N Serics o Core SAMPLER.

12. OVERBURDEN THICKNESS qu G- CD"I\P"—-{M’ BE(.!(CLL

16. DEPTH TO WATER/ELAPSED TIME AFTER BOREHOLE COMPLETION

U

13, DEPTH GRILLED INTQ BEDRCCK Zcp (_-;r

14, TOTAL DEPTH OF BOREHOLE L‘_S ?’T

17. OTHER WATER LEVEL MEASUREMENTS {(INLCLUDE DATE/TIME)

oA —

18, GEOTECHNICAL SAMPLES UNDISTURBED: 1\ DISTURBED:  {J12\ I19. TOTAL NUMBER OF CORE BOXES Z
. . . . , ERY %
20. CHEMICAL SAMPLES A RAD: NA OTHER: |21 TQRALCORERECOVERY % %1y €],
22. DISPOSITION OF BOREHOLE DATE STARTEDANSTALLED: (>2.}27 hz DATE COMPLETED/ABANDONED: (2, 11 2./1 2.
BACKFILL TYPE: I” erout [T BenToMITE [T TEMPORARY WELL POINT [V MONITORING WELL
23.NOTES BKG: <Background BG8: Below Ground Surface CPM: Counts per Minute PPM: Parts per Million

NA: Not Applicable

v : First Water Encountered

v . Static Water Level

LOCATION SKETCH/COMMENTS

SCALE:

None
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GEOLOGIST SIGNATURE/DATE
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HTRW DRILLING LOG (continued)
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USAGE - Louisvits LB o - 2u
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5. NAME OF DRILLER AP((ZOM MACKEY
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r
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ELEVATION DEPTH UsCcs CLASSIFICATION OF MATERIALS SPT DATA |MONITORING; X REMARKS
(Fest) (©.5Featy  FPMEPM) | (Sample IDsDepths/Core BoxfEte.)
04 ‘AL (0.0 0.4 3\J(Tﬂb\ ke C lml Somg Organics| O-2 Ao
LNE2N7. me' MOYST fﬁmm <~,\x(fmo RVTIZ¢ TR Z/Z,/z/t;’ i ?@:%’
(04 - (.2 ) CLAYy(ee). st St Aty Bee. L1002 hE8
e | Sand t0re e di yelluish b ipves) ooy 2=t I ‘z‘,’—‘l
i Wil \&)‘(%}%bmt\m‘ i O(rm\'\\(b dan mo (fwm gt 2L,
C;ql(é wa fm O\O‘%L\M%\M’W’ dep W o WO i
@, )\i !I’\MUL\IG’\ of $iae yybromr,m\ a(avt\(.*rﬁ@ H -l AS)LC&
tolgr 1s Oﬂmon\\i 424l v Asis|g " 8%
AKL | (0.2 85) S\L,T(l“lb iy Clon) SO ié_'/g.@’ A gl‘_o
o |\ |Gt (-1, MR dL \;allm% bmwn (- |1 0
A \[SheF dny ; \mdliim Pl a&hum 556mud(°l:«‘\ 20 |hehiehala 29,
\Mc\?\(\ﬂ Wm(%pt‘v\:t( n{”lwl r(on)h %"WM‘\ at Y !._'?@H ;%--uz,
\\ 83'- 98T v UN Sbnx\d suwnf\qmd whel2asly 24,
|\ Lot o e 112 dl gy bros, | 5767l 55
v NS dans o QU SSamal 1494 Sll‘”l?hlq A e
U /20, O
\F @ &- \(D‘é\ JICTN DY sms\\» LW ang | oz B - 0 =)
W [aand . scbmoeans weellsbnn v\ dunsdl e A 5 [v1- PR
i \\\_ d (mel rim é’ng\mulum o}n i Ju 13/-2;-'-1(9 B \%’%{ %‘2‘2}‘; &\?\”nward}wa“f*
Nsliaat 1D =apdeonse quvet 3l IR e | 20" Competeny Bed ik
o |\ NI (= gty CAASCEL I Grerane it | G2 R o ottt s o
U dart g d\{»z oA o\oshe \\u '42“%)&*\ 20" YRILL 10 Z2LET AhS 1
|\ @ 1z ot sund sogin 9 ZOL0 W wa if}'m(rﬂ OING
| M )tto=14.8) S e Shun Qw%@ls\\‘( ) 1936]1 “ﬂf_s"fzf“ \ O {2t-43h) Sevo save
_bbuien avmy . wed Lnnediun dense nm@\aﬁhc A A
2 \L fN g - \6’3)&\[ Lmd%‘"?ﬂ\}?} "'h/mo C\ﬁ\! \(\‘\’f»‘”‘f ?5 \
! UR¥S
G"\ dar k uel\m\s\s\ﬁ Yowpa; WU suoag Ol (\M S’h& 20«20.2,:.’ . \
,521\ Wm(\ ( ot A ui“n{)‘h’\ \ / \
| l'??J)Si oangGraue |+ snd (6P ) faln \ \ |
\dmmm d; wetmedivan donse - 164ea) mlmi N
2 {Dwn, (r?.z, 0T Sand ST (), bl ) 105y \ \

PROJECT

RUAKE -y
FACILITY-WIDE Gﬁww'wg \O;L'

GEbLOGIST SIGNATUREICATE

o a Mm

tbzlm hiz.

BOREHOLE NUMBER

LUD w24




HTRW DRILLING LOG (continued)

DISTRICT
USAGE - LoufsyiZe

BOREHOLE NUMBER

LB mw -2u4y

2. DRILLING SUBCONTRACTOR

1. COMPANY NAME
BH‘I C Frontz Drifing e 3 o \5
3. PROJECT § f ﬁ’Cl LY WDE GEOULNDWAT Gre T 4. LOCATION RVAAP 8451 Stale Route 5 Raverna, OH 44268
5, NAME OF DRILLER f\-‘) M‘A(J’w@*‘ 4. DIRECTION OF BOREHOLE @ INCLINED DEGREES
7. NOTES PID MAKEMODEL; \\)l m‘" [2_.(9(['_’ deb(b 10 SERIALY: | | ¢’QXD §l (o Golors fzom Munsed Soil Color Chart, Rev
WATER LEVEL MAKE/MODEL: ~— WATER LEVEL SERIALEE: —— Zﬂ)(bd) R’\ﬂ) t-r)
ELEVATION DEPTH | USCS GLASSIFICATION OF MATERIALS SPTDATA |MONITORING REMARKS
(Feal) (0.5 Feot) /(PPhﬁPM) {Sample 10s/Depths/Core Bax/Elc.)
(2=45") Bhoron orm dstong (85, \uojv fararalund
S0 [ on Sxainiga fron 124 -Frotuce ! T}\mh\m# Coge_Past 4t |
Lron KU - ‘M‘ Z1-45 200" - %Lb o’
Q. @i ez ouiets E/‘? D
il
ool Eifuc\mab ’Y\m’\ - 21 Stalaing
RS- hat aY\O\L Omhﬂd& withi ! Coeg. eOY A2
C\m,u ~Andshne, ‘ / 30" — ys’
o, D7 L‘ 200\e, 3eQM iy it ;b\adu R overy
30-40_ 8o’
=g Yo-4s' 3.5/5.0
S -315 aus n Shale pachiags
2123-20.8 Shale Stomyhnerd ‘ Permepbury
Teoppy corg
255" ~29,7/
W& @40 5ol SR Ny d (Pemounn ’mpw-
i Coze oy /
L}J !
3 Aé? 00raast i Saple ocw’mm
g
P;or‘\ng. Tormindved ot U5 Py g,
PROJECT \L} - ”’(.0 GEOLOGIST SIGNATURE/DATE \08! \Zo BOREHOLE NUMBER
A Aci e \:U\gf\;\o@eo\gﬁa,wm iz (itdi o \) we (Lo — 24N




WELL NUMBER: |_IL 3w - 2 44

BEGIN: (0} 0 b |12, END: o2 )12.]12

COORDINATES: N: 556033 REFERENCE POINT: TOC) ELEVATION: MSL
Ei 2371456 284.74
STEEL GUARD POST STEEL PROTECTIVE CASING WITH CAP DEPTH | ELEVATION
| I/ (APPROX. 3 FT AGS)
TOP OF PVC FLUSH-
JOINT RISER WITH PROTECTIVE CASING
AR oy’
APP g A TYPE: STEEL.
[ % ] TOP OF CONCRETE
) 0
L
! I
1 1 R
: I 2] ¢— BOTTOM OF SURFAGE CASING %‘ t
! : BACKFILL MATERIAL (v ‘Qa";{;’é ) 2;11,2 >
- d TYPE: C;rcuuT : %t_hur_
CENTRALIZERS (FT BGS): RISER CASING
N DIA: (IN) 2"
TYPE: SO W U Due
M,(‘-roglﬁ“thi’
2 {27
OF OF SEAL :
! S Gl R S
ANNULAR SEAL BLE PLUG - LosT 1S0GM.
TYPE: H'DL,E —P\VU(A GROUT Tu (0vd jo-firiwd
JOINTS (FT BGS): 3l PoLer bovnum
2 ~— ! T §
-5 TOP OF FILTER PACK NS
24.5 !
-
.50 FILTER PACK
4.5 TypE: DIDLE #5
{wwtee Ly SwD
TOP OF SCREEN N 245
SCREEN
. 1] '6(Jl_\
DIA: (IN) & ) TYPES S o0
OPENING. 1" WIDTH: __
BOTTOM OF SCREEN > 4.5
BOTTOM OF SUMP ———> H4.1
§——————— BOTTOM OF HOLE - m -
{
HOLE DIA: (|N)—~»| L' «—
Recorded by: 0 }i1 arru)/ZA &\/)m’j;v QA performed by:




HTRW DRILLING LOG

DISTRICT

USACE - Louisville

BOREMOLE KUIMBER

LL3 M- 245

1. COMPANY NAME

cQ

2. DRILLING SUBCONTRACTOR

Frontz Drilling

SHEET

OFL{.

4. LOCATION

RVAAP 8451 Sfate Route 5 Ravenna, OH 44266

¢
3. PROJECT K\MAP‘ &)(0 ﬂl

SNABEOFORWLER  Jo¢ Tete/ / ff”ﬁﬁw OB NG,

6. MARERMODEL OF DRILL . ApfE 56

1

7. SIZES AND TYPES CF SAMPLING EQUIPMENT

8. BOREHGLE LOCATION

Pw-7

113 foad  beluegn 137 12

9. SURFAGCE ELEVATION/DATUM

4748.70

YA TIY WA

27X 29" A _pont

10.DRILLDATEMIME  gTARTED: % / 15 /! ?

COMPLETED: @4 lo ZJ 12

N ‘:l:mtz‘p rtzout, (o2 SemnPLGY.

15. DEPTH GROUNDWATER ENGOUNTERED

/v /252"

12. OVERBURDEN THICKNESS

24

7

16. DEPTH TO WATER/ELAPSED TIME AFTER BOREHOLE GOMPLETION

13. DEPTH DRILLED INTO BEDROCK

7:?)/

14. TOTAL DEPTH OF BOREHOLE

(15

.—I/

17. OTHER WATER LEVEL MEASUREMENTS (INLCLUDE DATE/TIME)

119. TOTAL NUMBER OF CORE BOXES 2.

8. GEOTEGHNIGAL SAMPLES UNDISTURBED: DSTURBED: -
0. CHERICAL SAMPLES CHEM: oo RAD: NA oTHER: ______ 7T TOTALCORE RECOVERY % <24J &),
22, DISPOSITION OF BOREHOLE DATE STARTEOANSTALLED: QM OZ]] L DATE COMPLETED/ABANDONED: (k4 bjz] >

BACKFILL TYPE: I™ erout [ BENTONITE [~ TEMPORARY WELL PGINT ¥ MONITORING WELL

23, NOTES BKG: <Background BGS: Below Ground Surface CPM: Counts per Minute PPM: Parts per Milllon

v : First Water Encountered

v . Slatic Water Level NA: Not Applicable

LOCATION SKETCH/COMMENTS

SCALE:

PROJECT

RVAATP- 6l BL

BOREHOLE NUMBER

WYy~ 299

GEOLOGIST SIGNATUREDATE

Clmamndla st ovloz]iz




DISTRICT

BOREHOLE NUMBER

HTRW DRILLING LOG {continusd) USACE - LovisyTe LL 3w~ 245
1. COMPANY NAME 2, DRILLING SLBCONTRACTOR
- SHEET 2 oF l-f-
EQn Frontz Driling
3. PROJECT %V AA T) A RI 4. LOCATION RVAAP 8451 State Route 5, Reverna, OH 44266
5. NAME OF DRILLER \'ﬁ)e T{{,(’j 6. DIRECTION OF BOREHOLE ¥ VERTICAL r INCLINED DEGREES

7. NOTES  Pil MAKEMIODEL:

\5[/:\!6 A ripseralts A2- 1861

WATER LEVEL MAXEMODEL!

WATER LEVEL SERIAL#:

Colors from Munsel Soll Color Chart, Rev

| (Feet) (0.5Feat) | (PPMICPM) | (Sample IDs/Depths/Core BoxlEte.)
D-2 Upp 4" 5”\/ c/a/ fo?&o} K by _woisl, Jo/f, 2 | p |02 A ) 1949
fﬂoi 2-3
I\f%& 0" F Il da/ tJ/ .a/AJeI P14 bfr} moaf( (R‘Z%l{
/t.) cf;Je(S 75/»/ 6»/(
VA %m&/ it Jc bm (LJ/ p/dzwx/e/{ccl// {
&h’i? %/(IJ \io/[ /&J s %xf)t
24 | 04 (illy day bes :J/ £W<}0M’ v /(«{L(e -5~ | 0 |2V A 19
[ s o oidds | don . sliff 74,
» 2 "4
b |G| Silly dy, Yo f gt %«Mec £ sd- | 0 |44 A M0
Sl ms\fe( ’ (5/,/ sl 10-1
C Ry
8
-8 [ CL | Slly by b, o) sl gl dy, ) 13- | 0 -4/ os
! O’é# 6) }J 7451'(1 %tw) BJ wt’i b/n 13- ’
J;ﬂs‘ &ny Jj mz{) 5!&:!} %- t'cv/w
£t Cb Uy 25" Sily cly, bo As sacll el _ud sl (&0 0 18wy M3
M [l 7 M, m/ il tky 0/, wd. st 31
[ 8:"
1012 L | Upe 10" 6 JcL/ bty . woflls, et gof] 12 | o |war/l W
# e 45014} a M’A’ﬂf 7-7
ML ’A’ehmﬂe/ bf)ﬁ e/d Jome (‘Jk./ ?;(Ht dc(’/ ﬂ=2%‘/
Hoist
1209 | ML | Clajey Sl ores, plshic , domy o0 QLW 42
PRCGJECT }g | [ i !, | l GEOQLOGIST SIGNATURE/DATE f ﬂ: ZVZ(I BOREHO:EN;MBER
RVAAP-L6 A2 /\/fgw )Owl«(ﬁﬂ yrofiz | M3y~ 295




DISTRICT

HTRW DRILLING LOG (continued)

USACE - LouisvZe

BOREHOLE NUMBER |

LL3 wpd- 245

1. COMPANY NAME 2, DRILLING SUBCONTRACTOR
E &N} . Frontz Drifing sweer - Zg o L‘L
3. PROJECT (X\/‘M? b {a ﬁI 4. LOGATION RVAAP 8451 State Routa & Ravenna, OH 44266
5. NAME OF DRILLER %e ')’e-(e/ g, DIRECTION OF BOCREHOLE VERTICAL INCUINED DEGREES
7. NOTES PIDHU\KEJMODEL \‘)I/J\S M‘SH PI0 SERIALY: ﬂZ-I‘M;I Colars from Munsed Soll Golor Charl, Rav
WATER LEVEL mk‘*emﬁfﬂsi%— riaeac 2oes WATER Lamﬁﬁ'ﬂ “0us4i
ELEVATION DEPTH UsGcs CLASSIFICATION OF MATERIALS SPT DATA |MONITORING REMARKS
{Feal) (05Fea) | (PPRICPMY | (Sample IDs/Depths!Cora Box/Etc.)
Tl cfa/e,/ sl g, c)c:m 7!0//./7 Sl Asonll | o3~ | o | 116 S A3
H erme) °r 5-F
R "y
Al Jc,/e/ sill, gl olble, At Ry s7 | o b/ i
b4
Ry
v | M| 9" s chov Wi o |20 1449
e Nﬂ%fz 54:23 p/aJ m&} o5 Some Ji /f t.)e{ R= rq/ZLJ
al | They 2" J # ) et
it | Thea 0 Sy vedd, wel ), it
| fest 2" blt 7z wel, Jedly sfl
b (
£ | s thp 12" Sad, Sorgty),_wedels el Javswl  l1-2- |0 |22/t 1458
;/ch Lty ) oDse 2-3
o et 3 u sod - g6, g ne)odl 22"y
ML [ doe 9" CLJ&/ S:H} e(é/ ?}qbﬂ Jaf’s/ ;fa/g wel
22 /
T | o [Upy 2 er) g, e, e g Je sl |3-4- | 0 |2 s
¢ |Hett 157 5 H/e f.pzo/ ﬁ)c&’!) 2&& sord # sucl b-8
a{alel \Ya{’H?\/ )) {7/ ’K:%@
SH | Lot 3 U&f&dej 6&’2, b1 5:’5?1, )ml)r 6»’/{/ a/?/
214
;{,ﬁ% Upe! §" ded wnd mb.»,él,/ catty oy §-15- | o |M-%H 152
SH |Rocinde) sdetherd shle W o, by, Judyanlle | 27-4d
C’AM kd @ i> v { 2= "%y
(‘,m%(mmui spht snoom
28 | sH D" e (oW ¢ dru ven/ C\n{lc oy £ Vs 2%-3061 PRl8pLI-
g wh ok bn‘rk\e, lecw\b Cinl‘ ho 2567 Ll casilg S ive Bused
PRCIECT GEOLGGIST SIGNATURE/DAT: BUREHOLE NUMBER
RVAAP- b6y BT WLEQD s/ | Uy~ 245

Jeiti= o320l



3. PROJECT%UW, WU e

DISTRICT BOREHOLE NUMBER
HTRW DRILLING LOG {continued) i
USAGE - Louisvile LMy ~ 245
1. COMPANY NAME 2. DRILLING SUBCONTRACTOR
=N SHEET #f{‘,/_‘, oF L{«
ﬂﬁj Frontz Driling
4, LOCATION RVAAP 8451 Slale Routle 5 Ravenna, OH 44266

5, NAME OF DRILLER A7‘\ @D M(_\ e~

6, DIRECTION OF BOREHOLE

RMIC,

INCLSED DEGREES

7.NOTES PID MAKE/MODEL: M Nt \’{I"YE 2

PID sERIALY: | 1 (B — Y

816

Celors from Munsell Soll Color Chart, Rev

200 Cev en,

WATER LEVEL MAKE/AMODEL; WATERLEVEL GERIAL: o
ELEVATION DEPTH usCcs CLASSIFICATION OF MATERIALS SPT DATA |MONITORING|] ! REMARKS
(Feet) {05 Fest) @@b{m {Sampia (Ds/DepthsiCora BowEle.)
23-256" St (5M); duy, vatre ;veny 2939 0.0 [Porhan of shale
S%Jr daﬂc c\?\)\fw Ao Gt i m sond oa(’n\nas 72/l0.0 (Habrent)| Cora. YOS
MMVCALOV S - C oR’e 20 ak |
(BU.0- 252 ) LS BeriLE LI AVECAIINS,
* (352~ 17 ) Spnsonde (Se) wedt, 29! = >4’
el %m\;‘m\q white, ;some. Bhale patinds 2L 0.0
40 39-47| @ 0 |Core By HZ
(4.3 -4} RS ) SHmE S0AM 157 g ot eul@2/12 @ 1228
29' - 47
43, 26-U3.65 ) SHALE 18 5.0’
45 (#8545, 2°) INTRMITIENT sSHALE UNSE
@%.54)siime prensgG
(il 23)5Mm € pACTING
Nhoue' - 4 ") Sitie ; Ceave. wipens
POt TR MINETED WT WY 61 2GS
50
&b
. ]
PROJECT GEOLOGIST SIGNATUREDATE BQI%F&HE NUMBER
Runpe-Cote & Ghmante Vot othele| 2 Lizms-245




WELL NUMBER: | Pynvo- 2455 BEGIN: ouf0Zfiz;, 13%4 |END: gyfozliz; 1549
COORDINATES: N: \5'53573 REFERENCE POINT: TG ELEVATION: MSL
E: 2369249 Q81.24
STEEL GUARDPOST - __—1 STEEL PROTECTIVE CASING WITH CAP DEPTH | ELEVATION
| (APPROX. 3 FT AGS)
i v |
TOP OF PVC FLUSH-
JOINT RISER WITH PROTECTIVE CASING
WATERTIGHT CAP. i iy B
APPROX. 2.5 FEET AGS TYPE:
| $ | TOP OF CONCRETE
/ \
. 0
, >
|
v
!
I —
: I BOTTOM OF SURFACE CASING |2
! : BACKFILL MATERIAL
———a TYPE:( (WrieNT .
Canavoor.
CENTRALIZERS (FT BGS) RISER CASING
N3 - DiA: Ny 2"
TYPESS b ‘“{Ql) Puc
. . ]
- Ot LA G —— 7 29
TOP OF SEAL 20
ANNULAR SEAL
Type:HTOLE PO G 2/
JOINTS (FT BGS): Conet pﬁf ﬁ%ﬂdﬁ
TOP OF FILTER PACK =
05 ¢ FILTER PACK
ol Type: S DUEY HS
265 7 fiuTeEr. PACK ~
BHS , TOP OF SCREEN 205
CIVIRS
SCREEN
DIA: (IN) s TYPE%’%,/
OPENING, G " WIDTH: —
N1
VB GRL OO BOTTOM OF SCREEN > % Ho.5
1 1 ;
~ 7, b hole ghuy ((;H bbj BOTTOM OF SuMp ——p{ 10+
5 1o, nd {701 '
o 95 4 | ¢——————— BOTTOM OF HOLE M- 7
}
HOLE DIA: {IN)———— (0" -

)
Recorded by: CV?VLQA’@[A kj/l N CD‘{/OZALQA performed by:




DISTRICT

HTRW DRILLING LOG

USACE - Louisville

BOREHOLE NUMBER

L5 20 /

|1. COMPANY NAME

iy
2, DRILLING SUBCONTRACTOR
J

Frontz Drilling

SHEET 1 0F5

/

3. PROJECT

4. LOGATION

RVAAP 8451 State Route 5 Ravenna, OH 44266

7048
e (oo €T

5, NAME OF DRILLER\Jf)p Tf?‘l{Y

6. MAKE/MODEL GF PRILL (\/M 65,{

7. SIZES AND TYPES OF SAMPLING EQUIPMENT

8. BOREFOLE LOGATION Dy - LLL’ nwext LY mwol 39

UMD HRA

9, SURFACE ELEVATION/DATUM q ?6 q 0

75 X2M" ik

N

10.DRILLDATEMTIME  sTarTen:d |14 [ compLETED: @) o4z

V) SPRies RO

AL (oeRE Somog

15. DEPTH GROUNDWATER ENCOUNTERED gn !

16. DEPTH TO WATER/ELAPSED TIME AFTER BOREHOLE COMPLETION

12, OVERBURDEN THICKNESS

dq vt

17. OTHER WATER LEVEL MEASUREMENTS (INLCLUDE DATE/TIME)

13. DEPTHORILLEDINTO BEDROCK ¢ =
< yi 86 Y
14. TOTAL CEPTH OF BOREHOLE ‘2:5;117 ) {67 €T
78, GEOTECHNICAL SAMPLES UNDISTURBED: 657/ (77 DIsTURBED: 19, TOTAL NUMBER OF CORE BOXES —_
LY s
20. CHEMICAL SAMPLES . . . N 21. TOTAL CORE RECOVERY % -
CHEM: ! RAD: NA OTHER: 10%

22, DISPOSITION OF BOREROLE

BACKFILL TYPE:

DATE STARTED/NSTALLED: 3“ 4 1 v

DATE COMPLETED/ABANDONED: ¢y ¢f / oY /, 7
[V MONITORING WELL

{™ orouT

[~ BENTOMITE

]~ TEMPORARY WELL POINT

23.NOTES

BKG: <Background

BGS: Below Ground Surface

CPM: Counts per Minute

PPM: Parls per Millfon

v : First Water Encountered

v : Static Water Level

NA: Not Applicable

LOCATION SKETCH/COMMENTS

SCALE:

None

PROJECT

pvaAR-bb g1

BOREHCLE NUMBER

L mw-20)|




HTRW DRILLING LOG (continued)

DISTRICT
USACE - Louisvila

BOREHOLE NUMBER

LM - 20)

1. COMPANY NAME

Feonsl Eom

2. DRILLING SUBCONTRACTOR

Frontz Driting

SHEET

2 OF\B

3. PROJECT

LyAM olp

4. LOCATION

RVAAP 8451 Slate Roule 5, Ravenna, OH 44206

5. NAME OF DRILLER JO\, T{\{,r

8. DIRECTION OF BOREHOLE

WV‘ERHCAL

r IRCLIKED DEGREES

7. NOTES PO MAKEMODEL: 6'1“,.3 MM(

PID SERIALK: HZ»/S(I /

Colors from Munsel Soil Golor Chart, Rev

TION (E::: USCS- CLASSIFICATION OF MATERIALS 9;:1 IIZ:)::;,;\ Q(;P}"I[']ZF:::JJG A{?ﬁ?ﬂ{ﬁwsﬁgj@ag&%
L(oouf?ﬁ S mC Big v\m&w cthm w0l teols | 33 ;;%szo_&ﬂ 3 1147
lJ axd 3" al N '.\8\1\6\ Qfé\\sd \)rn mal“d 24
last 3 So H’LC\GM fl%m, dﬂmplwﬁt R="Poy 332/
5| CL | Greeqish Grow. Dud S Movst G 221 8 %5+ w2
vk o uon’ {.,“‘) (1119(#, bl ceor NJ |
Nowt B4 Grecinish anom éulm%m’ ﬁ’%{
Mgk WL Soft-
Rentatidey 9(mrlu ol mmsf locts (.
b | hntaraine! Sanal.
| %fuédlrcu/i 5u+ B ot tple'  [22 10 gsle-izy oy
Ao Civan SlhClon  med plasne moigd | 271
Last ! W@C@r/@%( i gu /:maﬂ\’(,l R=
Gu bl - )
o [ |Blue Gran, Stdurdled S MO sofe (22 | & 185 11T 5 1147
/ 7-3
Q48)2v
2 Pnau Sindy St @g“ ek hruanedsand [3-2 | O |% 20-22; 4/5¢
) Sithlau 4mcn£u boaned sl -z
Y M “Hup@lraugw L Sl epondr K-y
Ao Crad OndnSbh Sahwrtied QU 18" 2224 © o222 yz/o
Blue rohy SUPML Soff romandas [N
2 SAME 222 | 0 |35 2420y 1216
=2l |
o] [Bloe brou Sl ML Skt top " e omuce [sag| O [HeTZ8 T2t
4wl ciao\‘r\J Wk inC o Lo Mnat‘i’ o] depth R=13041
botionn 3" Sty layf qm\ wwﬂf«tﬂ_aw, wed 12261 O l1p-20 1232
3 Sng |9 R:H1y
PROJECT GEQLOGIST SIG TU\REIDATE BOREHOLE NUMBER
Liag e 2% loctou sife | cihuo-20]




HTRW DRILLING LOG (continued)

DISTRIGE
USAGE - Louisvile

BOREHOLE NUMBER

L tpn-Z2f

1, COMPANY NAME

e

" |2, DRILLING SUBGONTRAGTOR

Frontz Critng

SHEET 5,{ OF 5

3, PROJECT

VAL (o(ﬁ

4, LOCATION

RYAAP 8451 5tate Route &5 Ravenna, OH 44288

5 NAMEOF DRILER  \ o (E(BY. / Ancory WiR Crey f)"‘y%/ﬁg. DIREGFION OF BOREHOLE

=

INCLIRED DEGREES

7. NOTES PID MAKEMODEL: ‘jE-LLL}‘) NM

PiD SERAL#L

A2- 150

WATER LEVEL MAKEMODEL: ——

WATER LEVYEL SERIAL#:

JS—

|

Colors frem Munsell Secll Color Chart, Rav

ELEVATICN

DEPTH
{Feat)

uscs

CLASSIFICATION OF MATERIALS

SPT DATA
0.5 Feet)

MONITORING
@‘.’CPM)

REMARKS
(Sample IDs/Dapths!Cors Box/Ele.)

4

mi

&!h«élfu e Maskc gray ue%cmﬂk,lm“

227

4

332+ 1y

h)\(]ﬁsh( )

£=20 [y

lsape

Rl

0

32340 izs7

uey

R=2efp4]

35

51:,:4// oy Miclo i frle red grocr—ITace

we -

3611

<

1530

} ﬂ?ﬂ&i hw/n-}( ! ron. pa /-

Q22

{

A2

AAAAA

| h Gt &

B 3B  ISA]

/Z&Vl—’f"“ B

“ luéaﬂu .wzr? S SMW i S

1157

Al

20T Eky A TLU- TRAE WeATHZL, BEDRecIC

%ﬁz‘”f"‘

t 28- 4ok

[ S50

40

oula? FTEAGTUR G0 ROUCING: RIDEPTW j0C
S il DEPTY m\ﬁé%

R=27,

A% wet-spete) 3° Sand Bt e dop 8" dong

2257

Do -2 Ly oIS

bihv S0 ul ammbrfrmwd ocliocl ey n?

B2

Bndix, Paxrt u)aasm&‘wmxﬂ/mmm

fo2y 44 59

95 qZ'L/L/ﬂ. IES)

%«fg\? Jg)borifothm Ny :bfmc,{éb)

0z 24/

VG TiheouGH Sf, TO ST OURER. CASING

o fiz.

2 T <8 S LoUL Yo RIFUSTL

P\D Mini At Zoa)

SET CAS (s X L&'I‘?)Gb Doo‘%\o’b\&’b

ﬁmbltn"f

SRl WD - PSS

W' - 7)) Light Grey SONDSTONE(SE

0.0

Yo' 57"

oM Joulyz

928 /ipp' )42

S Shv A na(hmj« Wﬂ)\)c\\r\mﬁ"z‘” Je,ul)
e hHA)’T\'\m\)o\\'\ Ovh

‘%vﬁ,}l/l

F A

J
(7 = 149") InCreased Gackurest Srote paring

55

o0t Z5S -
~50.5' (’,onc\\o1n\:1(\'£\/1<w 20 0oUs: s pmonde

©.0

‘“a“i’~ La'?' I

Yo/ 19.@ "’ 21508

(oee Repmoved  For.

FURMOAB I UTY TSN

60

LU st

P0G TrNATED AT Lo 6r S0 Wi

C.N\)

PROJECT

£ VAAP o BT

E IR, 3./9-/>

YY"~ (02" [ Dl it OV

BCREHCLE NUMBER

b

1

Lt ‘Jnfm)’zo’




WELL NUMBER: | | \} v\ .70 BEGIN: goluf])2,: 152

COORDINATES: N: 654607 REFERENGE POINT: TOG ELEVATION:  MSL
E: 2365417 974,02
STEEL GUARD POST STEEL PROTECTIVE CASING WITH CAP DEPTH | ELEVATION
I |/ (APPROX. 3 FT AGS)
L v Il
TOP OF PVC FLUSH-
JOINT RISER WITH PROTECTIVE CASNG

o N S ™
TYPE: STEEL-

WATERTIGHT CAP.
APPROX. 25 FEET AGS

[ A

TOP OF CONCRETE

BOTTOM OF SURFACE CASING -3 >

————

I o am e e e ow

BA((iKFILL MATERIAL
——— rveeCemunt
Benkpouke Gt
CENTRALIZERS (FT BGS): RISER CASING
NE-none, | pia: vy 7"
TYPE: 2t WO PUC TN
b oo O W ovte elAswt | 5®
TOP OF SEAL 7
ANNULAR SEAL
ool (ot
. WL
JOINTS (FT BGS): (*(m(p &J’é‘%mb .
L, ‘:>~J TOP OF FILTER PACK b o3
e . S
2.5 FILTER PACK
26,5 vee: Sipuy +5
Y. 5 St e
S, S TOP OF SCREEN Bt glﬁ*b
(ol S SCREEN
{
DIA (IN) D) TYPES DW"
OPENING O\"WIDTH —
BOTTOM OF SCREEN 2 wu‘c)
200105 SEND '
200 Nolegy BOTTOM OF SUMP ——meenp (OL"—]
25\\95 olegy »
X ; §—————— BOTTOM OF HOLE + 0]
[}
HOL D!A%N)—) LO‘ —

Recorded by: _@wmwﬂmmq/{@A performed by:




HTRW DRILLING LOG

DISTRICT

USACE - Louisville

BOREHCLE NUMBER

LU mw 008

1. COMPANY NAME

ol

Frontz Drilling

2. DRILLING SUBCCONTRACTOR

SHEET 1

oF 7.

4. LOCATION

RVAAP 8451 State Route 5 Ravenna, OH 44266

3. PROJECT IQVAA’P U’(p EI

5. NAME OF DRILLER ) 0“” T%ﬁ‘z

6, MAKE/MODEL OF DRILL O‘b{ = 66.-:- LC

7. SIZES AND TYPES OF SAMPLING EQUIPMENT

8. BOREHCLE LOCATION L.L Lﬁ 5()!/(’4') mr} psz SO('L—LLGN

YA

5. SURFAGE ELEVATION/DAT UM
[1ZL, 00

2'ss@’)

10, GRILLDATENIME _ STARTED: @}ZOH?— COMPLETED: )90} 1+

16, GEPTH GROUNDWATER ENCOUNTERED ’

12, OVERBURDEN THICKNESS l

16. DEPTH TO WATER/ELAPSED TIME AFTER BOREHOLE COMPLETION

N/

13, DEPTH DRILLED INTO BEDROCK , '5-“2,‘

14. TOTAL DEPTH OF BOREHOLE ) -7 q

17. OTHER WATER LEVEL MEASUREMENTS {INLGLUDE DATE/TIME)

N

18. GEOTECHNICAL SAMPLES UNDISTURBED:  pJ/)

DISTURBED; Am

iw. TOTAL NUMBER OF CORE BOXES D

20. CHEMICAL SAWPLES CHEM: Ulh RAD: NA

21, TOTAL CORE RECOVERY % N

QTHER: Ul A

22, DISPCSITION OF BOREHOLE DATE STARTEDANSTALLED: 3‘7_0 } } 2_

BACKFILL TYPE: [~ orout [~ BENTONITE

I~ TEMPORARY WELL POINT

DATE COMPLETED/ABANDONED: 3/20/}2
V¥ MONITORING WELL

23. NOTES BKG: =Background BGS: Below Ground Surface

CPM: Counts per Minute PPM: Parts per Million

N/ : First Water Encountered

v ;. Static Water Level

NA: Not Applicable

LOCATION SKETCH/COMMENTS

SCALE:

None

u:ooL[

BOREHCLE NUMBER

L (o

-00¥

N

1 | GEOLOGIST S TURI;'DATE
v Lole KT _ (q@&% S
W,



DISTRICT BOREHOLE NUMBER

HTRW DRILLING L.OG {continued} : USAGE - Louisvile : LL lo mibo - 005

2. DRILLING SUBCONTRACTOR

1. COMPANY NAME
cHM Frontz Driktng sheer 2 oF 2.
3, PROJECT E\Jw {ﬂ(ﬂ Q' 4. LOCATION RVAAP B451 State Route 5, Ravenna, OH 44268
5 NAKEOFDRILER  Yog “TETER. 8. DIREGTION OF BOREHOLE M vermew T wewsen peGAEES
7.NOTES  PID MAKEMODEL: Smjl.{‘_‘\, MAA PDSERALE Ao - 180 Coloss from Rlunsel Soll Golor Chart, Rev
WATER LEVEL MAKE/MODEL: WATER LEVEL SERIALH:
ELEVATION c:::;;« Uscs GLASSIFICATICN OF mrisaws e s{z::;;\ @?:;3 (Smé‘? [gé:pwwe N
Topoore | oares Frace Dand entf d.bepun q‘ql'l-'%z,‘-:{a O 18026 e
Moisx R= W\ ’
Rushing, Qocc Slival O |0 857294, loot
Augers e Brun SuClaw Areeo ‘:ardé%é PRI
5 Sa}w (‘lm,c brun_atou niotted” iowo\c&hah gzl (O |a6 Y-bft 1012
0% St w” V ViR
CM Sl Clan B _low-no plashith_moist-gry [N O 195 LBy lozo
vl Veadt® (hroce) s bisee rocke Tueonents__ R 82
L %lh&hﬂ:(\r?f“ﬂ%&nd)’rﬂn \&M glo12] O 165 O-lofr 1030
10 Sond VS o boes el hfacm A I Y
SC1SardinClas tan trace metlion o plashdily sl O 186 10-1240 loze)
: g0 > Q ZL/LL -
O |26 12- 146 1oz

LN Blcwm&wl tanoana Aroed ool fragments Tigt [NA0
!d'(lam%rd(sam\dfc mswlewolashr/b; bnlw Ry

s 1Sand w) Caudand f‘nnomnao Lisarsrd W] © Jseid-lo oy e
repdwn g L) Lu?)dffw réd bldﬂ‘och hac,th IR= Bhy ( ND StteLby DHTTO 66
SCsASa Mo B e ned lose Suhnky Yol pgds| O JSSIe’, wwo
1B -+ Ifrackwed bedmed ujeone ALY bi’rlm/fﬂ:l@w : B
1Y Temmwen adaer. K117700 |
yd ~wee iNst— 11l o eaehred Sonffont biliode | |
@ I2-S doring
deept\all mokt
/
/ .
PROJECT ‘ 7 ﬁOGISTSI RECATE BOREHOLE NUMBER
RUBAP Lol QT {0 o 32071 |1l {mw-0R
g»&\aﬁll(‘w% —_—

<

-y S s em g [ 3 .



WELL NUMBER: LL-(DWU,O “OO%

BEGIN:e)laO{ |72

END: 3/20//2

COORDINATES: N: $83i154 REFERENCE POINT: ‘TO( ELEVATION; MSL
E: 2353414 12418
DEPTH ELEVATION

STEEL GUARD POST
I

STEEL PROTECTIVE CASING WITH CAP
(APPROX. 3 FT AGS)

TOP OF PVC FLUSH-
JOINT RISER WITH
WATERTIGHT CAP.
APPROX. 2.5 FEET AGS

I v ~

— e —————
e o o o o o -

CENTRALFZEIE (FT BGS):

JOINTS (j—g GS):
rea

55 '\rxtgs Sand o)

il

Fy

DA gNy{p
TYPE: S

PROTECTIVE CASNG

e

TOP OF CONCRETE

aronAd )

4— BOTTOM OF SURFACE CASING -

BACKFILL MATERIAL

TYPE: m G roud

RISER CASING
DIA: (iny 21

TPE Sew Ho Pve

hd

TOP OF SEAL

ANNULAR SEAL

TYPE'&tr}lh)ﬂ‘:r{—’ M

TOP OF FILTER PACK

FILTER PACK

—LE A
Pack Qand NO S

TOP OF SCREEN

1.2

< | pag holeplug
T dm‘#ﬁd M pv

Jmﬂrmf"iacm\w

SCREEN
piA: (" TYPE:&FSSG

OPENING ,, 4 WIDTH:
10l

J 112

BOTTOM OF SCREEN

BOTTOM OF SUMP ———— |

115

4 178

BOTTOM OF HOLE

HOLE DIA: (iN) ——»

8”

Recorded by: OOI kU\W

QA performed by:




HTRW DRILLING LOG

BOREHOLE NUMBER

LLle meo - Qb@q

DISTRICT

USACE - Loulsville

1. COMPANY NAME

SHat~

2. DRILLING SUBCONTRACTOR

SHEET

1OF3

Fron{z Drilling

3. PROJECT @%P'Lﬁ,(ﬂ R:.I

4 LOCATION  wAAP 8451 State Route 5 Ravenna, OH 44266

§. NAME OF DRILLER WOI\) m\q&m

8. MAKE/MODEL OF DRILL ng 75—¢x

7. SIZES AND TYPES OF SARMPLING EQUIPMENT

8. BOREHCLE LOCATION LOBD L€ G

Ba" 1o Hens

9. SURFACE ELEVATION/DATUM I’ 2, , qo

N SE2ws ROoUL (ore S Pl

10. DRILLDATEITIME  STARTED: (g} 11 ) )72, COMPLETED: odhzha

15, DEPTH GROUNDWATER ENCOUNTERED ‘Zj / Iq g [

16. DEPTH TO WATER/ELAPSED TIME AFTER BOREHOLE COMPLETION

12, OVERBURDEN THICKNESS 17 e Na N
13.DEPTHDRILED INTO BEDROCK o3, &5 7. OTHER WATER LEVEL MEASUREMENTS (INLCLUDE DATEITIHE)

4. TOTAL DEPTH OF BOREHOLE 29,5 PR .

18, GEOTEGHNICAL SAMPLES UNDISTURBED; 2] - =, § ' DISTURBED: ~—— |19 TOTAL NUMBER OF GORE BOXES g _

20. CHEMICAL SAMPLES CHEM: RAD: NA OTHER: — |21 TOTAL CORE RECOVERY % CJ L}, .

22, DISPOSITION OF BOREHOLE

DATE STARTEDANSTALLED: (DM | 1if 172

DATE COMPLETED/ABANDONED:  gpuif12./1T.

BACKFILL TYPE: [~ GrouT [~ BENTONITE [T TEMPORARY WELL POINT [V MONITORING WELL
23. NOTES BKG: <Background BGS: Below Ground Surface CPM: Counts per Minute PPM: Parts per Million
V : First Water Encountered v : Static Water Level NA: Not Applicable
LOCATION SKETCH/COMMENTS SCALE: None
\ Sy \ OO0 RIS SONOIOOR NOSTUIOE NPV STRSRIONS SORSPHPYE SORNYS
% RUS1L
OIS S S A SRS SR ST SR S
™
3T YN T T S S
S TTCL: - SHRNE NURIE SOV VIR SUNPPRION SOOI SOV Sy
‘Fibd
||||||||||||||||||||||||||||||||||||||||||||||||||| H oy --—_::: .
PROJECT GEOLOGIST SIGNATURE/DATE BOREHOLE NUMBER
?‘\jm -l ¥ O/n’\ﬁ/ﬂdﬁ\ \._03/1}’/;{7"“ @4]\1‘ 1 Lo e -@0]




HTRW DRILLING LOG (continued)

DISTRICT
USACE - LowisvEe

BOREHOLE NUMBER
LA oo ~ OO Y

1. COMPANY NAME

SATC

2. DRILLING SUBCONTRACTOR

Frontz Driling

SHEET 2

OFS

3. PROJECT R\j‘ﬁ ﬁP’LQU er

4. LOCATION

RVAAP 8451 State Route 5, Ravenna, OH 44268

5, NAME OF DRILLER H ) i\-) mp‘tk’&,\‘f

6, DIRECTION OF BCREHOLE

|4 VERTICAL

r INCLINED DEGREES

7.NOTES  PIDMAKENODEL \YYi nile AT 2B OD

rioserias NN — O@S 81

Colors from Munsed Soil Colos Chart, Rey

2000 £ D

WATERLEVEL MAKE/MODEL: WATER LEVEL SERIALE: —_——
ELEVATION DEPTH uUscs CLASSIFICATION OF MATERIALS SPT DATA [MONITORING REMARKS
(Fest) {0.5Feel) | (PPMICPM) | (Sample 1Ds/Depths/Core Box/ElG.)
Y Lo, for. Lo nw -OOD o overbundein
duscrphion
(0.8 -\, 0') %\\h; (ARAN
5L
10 .
20 (0@ -12.9) Dandy LUy
(2.8 -10.0") Sund vl sove Uy ;less
so |Cay  wl e jwet
15
(1. 0‘—Ft ') SWD Wl Some DY fragnunts
(17.0'- 12S") Puoired T _SET ¢ e - AL R, ReFusAL@ 1 9.5
{W 5295 ) SANDSTONE - yevy hant arag
' 1 v, g 1! » '
2 wek. Micacea:s © (1955 -24.5)
1Lv0m 19,9 -~ >o.m. \u\\m\) Dibwn s\umma Aﬁ‘um» ouhza)e@ 1095
aal ) ﬂLYQ(\&t\ aMOYTE 0 'f?(ad\)fi’ Q,q'/]q).d)’
@218 NP ('l(umi fpc\rhn-\
N1 -7hS (“n”ui (,\o\leu Dﬁ{hnw
» @, 25 £ “\d\)fm dua ~h) (Y m(lb
5-7% fawdic gray ¥ \’pz.\lom bawn _lawadns
@29.0" frachre from core rod_addition
30
PROJECT GEQLOGIST SIGNATURE/DATE BOREHOLE NUMBER
RUOAL - (olr Pr- (mamdlp pesTin wtfiefie] S Somm ~S @3




HTRW DRILLING LOG (continued)

DISTRICT
USAGE - Lodisvile

" IBOREHOLE NUMBER

(Lo trus - OO

2. DRILLING SUBCONTRACTOR

1, COMPANY NAME SHEET 3 oF 3
S%C/ Frontz Driling
3. PROJECT \Z/d ﬁp( P ~ LU, L@ @ 4. LOCATION RVAAP 8451 State Route § Ravenna, OH 44268
MCLINED DEGREES

5. NAME OF DRILLER H\D‘ 2o ARG
, ;

6, DIRECGTION OF BOREHOLE

VERTICAL

7. NOTES PID MAKE/MODEL:

PID SERIAL#: “d) _ @58}(_‘;

Colors from Munse! Solt Color Charl, Rev

WATER LEVEL MAKE/MODEL:  __ o — WATER LEVEL SERIAL#, ——— 2000 2o D
ELEVATION | DEPTH | Uscs CLASSIFICATION OF MATERIALS SPTDATA |MONITCRING REMARKS
(Fest) {05 Feat) | APPMBpPM) (Sampla 1Ds/Maplhs/Core BowElc.}
. T - [ P
@200 TeacnrL fRon (e ron Appino a.Q 41‘:7,5‘ AL
o ﬂ'\’\m(‘ﬁ" ) ) 1304
JOME DR ¢Ary - PRETIR0s i avitiess 0 ql:zls 2- & ot
A H
~33.0' PYACTLLES 44" Slo.0
B SSIEAB.0-2% 5" waouee fun CO02€ P KpDmeD
Yoy s | Y
”ry ™~ r:.-‘\rnbhmw\,
210-2%6.0
% ~(0".)€“S‘ Tf,v\)'c‘(ad\NQS;.S’trﬂ, dofur athons C(?r(‘?:i ‘\J‘i\'{‘
N' Sidavive 4 P‘!hk‘ Y7 Yeshing
A0 e
ng\ﬂg lermingted@, 29.S & bg
a5
50
55
60
PROJEGT GEOLOGIST SIGNATURE/DATE BOREHOLE NUNBER
RuAe - (s £ b it Wwﬁwa L mwo - DOF




WELL NUMBER: |_{_(, oo - b4 BEGIN: ()\2 12, 33 [END:odleliz ;1529
COORDINATES: N: 553149 REFERENGE POINT: 700 ELEVATION:  MSL
E: 2353604 123, 75
STEELGUARD POST 1 STEEL PROTECTIVE CASING WITH CAP DEPTH | FLEVATION
| (APPROX. 3 FT AGS)
TOP OF PVC FLUSH- _
JOINT RISER WITH | PROTECTI_\_’E CASNG
WATERTIGHT CAP. L— o 1y 5
APPROX, 2.5 FEET AGS v ST
| * ! TOP OF CONCRETE
/ \
. Q
I >
! 1
! 4
I I E‘)
: | BOTTOM OF SURFACE CASING - -
I , BACKFILL MATERIAL
L TYPE: COMENT | Prepmon e
G0t
CENTRALIZERS (FT BGS) RISER CASING
WA DIA: (IN) 2"
£
TYPE: LK Mo \9\/(-’ ‘ e
~— -1 vomern oF SGEL CADWG =T 1-*&
TOP OF SEAL 2' *
ANNULAR SEAL
TYPE: HDLEPLU(J :5/8 “
JOINTS (FT BGS): CogT S pS
TOP OF FILTER PACK ¥ 2“_! hd ¢
. FILTER PACK
a rypE: DIDLEY HE
\a’, SProd
29 TOP OF SCREEN oo 20
29
SCREEN
\ DIA: (IN) 7" TYPE;SLH 4B
& haas Send e TPE
\ OPENING @‘ WIDTH: —
(a85\bs) '
BOTTOM OF SCREEN » 59 -fP
7510 H‘()LCP WG ' i
Zf) i BOTTOM OF SUMP ————, 5,25
oL Groh usel o
VEO 5 (ﬁ BOTTOM OF HOLE B- 25
HOLE DIA: (IN) ————p> (" e

Recorded by: @Y‘Mﬁ\ Qno/fcé:w\ ediddz oA performed by:




HTRW DRILLING LOG

BOREHCLE NUMBER

LU muy O

DISTRICT

USACE - Louisville

1. COMPANY NAME

£Q

2. DRILLING SUBCONTRACTOR
SHEET 1

OF
Frontz Drilling L

- QI
3. PROJECT EW Zﬁlﬂ IOI

4.LOCATION  RyAAP 8451 State Route 5 Ravenna, OH 44266

5.NAMEOFDRILLER [ T TER.

8, MAKEAODEL OF DRILL A E 6—-5 le

7. SIZES AND TYPES COF SAMPLING EQUIPMENT

8. BOREHOLE LOCATION P\}JH'&Q G\\'eﬁi’\ k&%—/\\j by H ‘

HSA 4.5

9, SURFACE ELEVATION/DATUM l 0 ??‘ L,O

2" SS (@)

10. ORIEL DATE/TIME  gTARTED: &2', lL COMPLETED: 3.2" I

)

15, DEPTH GROUNDWATER ENGOUNTERED 7(@ /

16, DEPTH TO WATER/ELAPSED TIME AFTER BOREHCLE COMPLETION
AFROK. 10 contarrei. BelowTOC AFTER. |6 HRS .

12, OVERBURDEN THICKNESS IB 6

13. DEPTH DRILLED INTO BEDROCK’P/ O

17. OTHER WATER LEVEL MEASUREMENTS {INL.CLUDE DATE/TIME)

14. TOTAL DEPTH OF BOREHOLE

8BS

NA

18. GEOTECHNICAL SAMPLES

UNDISTURBED: AMA-

DISTURBED: s [o- TOTAL NONZER OF CORE BOXES 1,

20. CHEMICAL SAMPLES CHEM:

N[A

RAD:

NA OTHER: M\Ar 21. TOTAL CORE RECOVERY % N}?

22. DISPOSITION OF BOREHOLE

BACKFILL TYPE: I~ eRouT

DATE STARTED/INSTALLED: 3-21-12
[~ HBENTONITE

DATE COMPLETED/ABANDONED: .3/2 ! /IZ
F* TEMPORARY WELL POINT ¥ MONITORING WELL

23. NOTES BKG: =Background

N/ @ First Water Encountered

BGS: Below Ground Surface
W : statlc Water Leve!

GPM: Counts per Minute PPM: Parls per Million
NA: Not Applicable

LLOCATION SKETCH/COMMENTS

SCALE: None

/M@x .........

............................................

................

PROJECT

Rvan? i K1

GECLOGIST SIGNATURE/DATE BOREHOLE NUMBER

LU pans 01 )

T

b
1t &



HTRW DRILLING LOG (continued) PEReT POREOR HENEER
) USACE - Lowisvide LN gy O l
1. COMPANY NAME ‘ 2. DRILLING SUBCONTRACTGR
m‘J\ Frontz Drffing SHEET 2 OF 3_
3. PROJECT OJJ MP (0 lo R/‘ 4. LOCATION RVAAP 8451 State Routa 5, Ravenna, OH 44266

5. NAME OF DFULLERJi)p /Yg/‘@z

8, DIRECTION OF BOREHOLE

74

VERTICAL

[

INCLINED DEGREES

7. NOTES  PiD MAKEMODEL: %1 A MG

roseriack A2+ 1o |

Colors from Munsed Soll Color Charl, Rev

il Uscs CLASSIFICATION OF LMTERAS s;{s:;z;: Am:;)s %ﬂpeq dé&pm;}:m?woﬁm)
Tpsidd mm"l%w shfa et [WS O lgs 02615 093
E;“’&mé“h%m ¢ Browk /o c'mms?a ek | R34, 7
et | Sutin Cls Orand{ Yomn, o o Proec qav] |°2>"] O | ss 246y, 0942
taceocl Fago ouce snd une S ckpth |22ty

s | Sag fopd Yion Sandstam wekt "Med /Fmands 24| © |38 Yoy (0950
stuhcm Oy Pr s, 6 ff cec. mmm s L |
S-S S(mck’ Oty s b6 (552 o las (-BfLy 0998

1877 > : &hﬁLQLllﬂ {afmm u,ldenfh botho 3 %E)M/@ﬁ Ry ) \
Mm%fuﬁdﬁd&rﬂ@aw/l )" Rack Py Shoe 3_7:;}3’ O & &l J lood =+
10 K: L
8”Sm[oogsahtmk bnm%mamwl (95 1 © Iss lo-12y ojz
_Q@Clm ring @a# Iy Lr?/zq
ndgCIanX“‘/A wd 10" 1 u(dﬁu LLHmcsz 29| O | 21, e
reminden nd B chnst Orarwxc broun Mﬁ«m}d p= z"/L‘( '

15 *% sl LD |31~k ,o%/
% Bﬂnd Sut S -meddtdin oraras brpun Ry | ig
| 0ol graced dongC-uoddinst gl buse /1 #5101 O 1 W8y 1oz

® Q"\)@mdmmﬁum Irose -medden st Rl
\met\qm%ffd hamma\vd — fuder BS fernuante
% ~ ke A B0 1
3
PROJECT \ GECLOGIST SIGNATURETDATE BOREHDLE NUMBER
@’ EB ) , | '
+ L Rp-6b R | Colbon deef _3j21/12 Ll - DI
i G \g s 2 A
S W =~ & - NP re



WELL NUMBER:

BEGIN: 32-91-18 |END:

3/21/12

LL  mu -off

COORDINATES: N: 558480 REFERENCE POINT: TO(C ELEVATION: MSL
E: 2351119 1080.240
N
STEEL GUARD POST ——STEEL PROTECTIVE CASING WITH CAP DEPTH | ELEVATIO
| / (APPROX. 3 FT AGS)
C v
TOP OF PVC FLUSH-
JOINT RISER WITH PROTECTIVE CASNG
WATERTIGHT CAP, < Dl (IN) &
APPROX. %FEET AGS —
l % i TOP OF CONCRETE
/ \
N 0
! ! — | feot
1 -~
L 5
| 1 'd— BOTTOM OF SURFACE CASING -
: : BACKFILL MATERIAL
-==1 TYPE: Jovt ﬂnd roll.;l’
CENTRALIZERS (FT BGS) RISER CASING
7 N pia: @y 21
TYPE: W&
TOP OF SEAL q
ANNULAR SEAL
TYPE%MMW CHiP
JOINTS (FT BGS): ik Holg P . A
‘Hl,riﬂ(,lﬂd TOP OF FILTER PACK N
FILTER PACK
sy ~l cokd s Type: SANO, Siclled
2 ) binge Vups NO.S
b A - Bolb Eﬂﬂssa“d TOP OF SCREEN 75}
SCREEN
oA N & TvpE: FVE
OPENING WIDTH:
0l o
BOTTOM CF SCREEN ! ’ 7 5t (Z
BOTTOM OF SUMP ————— /‘?
-
< BOTTOM OF HOLE ﬂ /3.5
HOLE DiA: (IN)———» (g -

Recorded by: C. Loay”

QA performed by:




HTRW DRILLING LOG

"|BCREHOLE NUMBER

LUi\mw-0 12

BISTRICT

USACE - Louisville

1. COMPANY NAME

2, DRILLING SUBCONTRACTOR
SHEET

1OF(0

Frontz Drilling

3. PROJECT RVAAP w (p Rj—

4 LOCATION — RyAAP 8451 State Route 5 Ravenna, OH 44266

5. NAME OF DRIELER \]De TG‘TETK

/ﬂ- #"ﬂa/ioﬂ

6. MAKE/MODEL OF DRILL CmE %5 L—C_J

7. SIZES AND TYPES OF SAMPLING EQUIPMENT

/
B BOREHOLELOCATION Dy )y~ (19N mL /Newston, Rl L&

HA42S

9. SURFACE ELEVATION/DATUM ’O ?7 qa

sz 10. DRILLDATEMTIME  s7ARTED N | ) covrieren: oy {17 12
’71 0{4 0/ ot - {p 5¢ { oy 15. DEPTH GROUNDWATER ENCOUNTERED,E o= o G '
I\f S eﬁ; e Cole b: (/E | / 9] 16, DEPTH TO WATER/ELAPSED TIME AFTER BOREHCLE COMPLETION

12, OVERBURDEN THICKNESS

13. DEPTH DRILLED INTO BEDROCK 2"7 /{

17. OTHER WATER LEVEL MEASUREMENTS (INLCLUDE DATE/TIME)

14. TOTAL DEPTH OF BOREHOLE 1 25 ‘{;\_
18. GEQTECHNIGAL SAMPLES UNDISTURBED:  NJ ’A— DISTURBED: |19. TOTAL NUMBER OF CORE BOXES 7
20. CHEMICAL SAMPLES cHEM:  p I A RAD: NA  OTHER: p)|A 21. TOTAL CORE RECOVERY % ']G’ ll

22, DISPOSITION OF BOREHOLE

BACKFILL TYPE: I~ GrouT

DATE STARTED/INSTALLED: O3} 2.1 {1~
[~ BENTONITE

DATE COMPLETEDIABANDONED: &1 [17 /170
[~ TEMPORARY WELL POINT ¥ MONITORING WELL

23. NOTES BKG: <Background

V : First Water Encountered

BGS; Below Ground Surface
v : Static Water Level

CPM: Counts per Minute PPM: Parts per Milllon
NA: Not Applicable

LOCATION SKETCH/COMMENTS

SCALE: None

...................

PROJECT

RVAAP- bb RT

BOREHOLE NUMBER

UAl o DYV

GEOLOGIST SIGNP\TUREI'DAC':
o

W X

, /2
V LIy



DISTRICT BOREHOLE NUMBER
HTRW DRILLING LOG (continued) USAGE - Loisie LUl b =012
1. COMPANY NAME 2..DRiLL1'NG SUBCONTRACTOR
E@m Frontz Diifing SHEET 2 o U
3. PROJECT KV«M/"O lﬂ(.t’ RI :‘! 4. LOCATION RVAAP 8451 State Route 5, Ravenna, CH 44268
5. NAME OF DRILLER r‘bg_rg-re—(/ " 8. DIRECTION OF ROREHOLE 4 VERTICAL r INCLINED DEGREES
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B 7.NOTES  PiD MAKEMODEL: Sf@b{g MSA’ PID SERIALE: A2-1801 Colors from Munsell Soil Golor Charf, Rev
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HTRW DRILLING LOG (continued)

DISTRICT

BOREHOLE NUMBER

USAGE - Lowlsvile L.LAD row- L2

1. COMPANY NAME

2, DRILLING SUBCONTRACTOR

SHEET Lo/l"‘( OF L_Q

S [Frontz Ot
3. PROJECT (RU ﬁﬁ'{) - U; LO @ 4. LOCATION RVAAP 8451 State Rouls 5, Ravenna, OH 44250
5. NAME OF DRILLER HMD I\) mm 6. DIRECTION OF BOREHOLE 4 VERTICAL T weunen DEGREES

7.NOTES ~PID MAKEMODEL: ‘(Y}Iﬂi eAt Z{Dm{b roseratt )\ (O~ OS E e Cotors from

Muns2l Soll Color Chart, Rev
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WELL NUMBER: | (_ {1y - PIZ

BEGIN: 041712, (24S”

END: 4\ )12 191

HOLE DIA: (INy————
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4———— BOTTOM OF HOLE
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DISTRICT

USACE -

HTRW DRILLING LOG

Louisville

BOREHCLE NUMBER -

LUZmw ~RZ SO

1. COMPANY NAME 2. DRILLING

SATC

Frontz Drilling

SUBCONTRACTOR

(
SHEET 1 OFE_WS

3. PROJEC%G\QMP mj

4.LOCATION  RYAAP 8451 State Route 5

Ravenna, OH 44266

5. NAME OF DRILLER
(215

6. MAKE/MODEL OF DRILL (\/t\,‘E 56

7. SIZES AND TYPES OF SAMPLING EQUIPMENT

8.BOREHOLELOCATION Sumy mrtf O0F 7 4. /2 {qopa €61 M E

4% " 1to B3RS

9. BURFACE ELEVATION/DATUM

282,30

2"w 2! SputT SPOOOS

10, DRILL DATE/TIME STARTED:OSJ Iyl 1 2 : ‘330

COMPLETED: oy, Y 5 ] 12

5. DEPTH GROUNDWATER ENCOUNTERED is ’

12. OVERBURDEN THICKNESS 3 g !

16. DEPTH TO WATER/ELAPSED TIME AFTER BOREHOLE COMPLETION

oA

13. DEPTH DRILLED INTO BEDROCK O'

14. TOTAL DEPTH QF BOREHOLE %% /

17. OTHER WATER LEVEL MEASUREMENTS (INL.CLUDE DATE/TIME)

NA

18. GEOTECHNICAL SAMPLES UNDISTURBED: }) ﬂ BISTURBED

AV

|19. TOTAL NUMBER OF CORE BOXES (O

20, CHEMICAL SAMPLES

CHEM: pOfy RAD: NA

OTHER: [FiTOTALC

ORE RECOVERY % N(.),

22, DISPOSITION OF BOREHOLE DATE STARTEDANSTALLED: 03 \lS l‘,z.

| BENTONITE

BACKFILL TYPE: I~ GROUT

[~ TEMPORARY WELL POINT

DATE COMPLETED/ABANDONED: (D2 /ia 1172,
¥ MONITORING WELL

23.NOTES BKG: <Background BGS;: Below Ground Surface

v : First Water Encountered

v : Static Water Leve!

GPM: Counts per Minute
NA: Not Applicable

PPM: Pars per Million

LOCATION SKETCH/COMMENTS

SCALE:
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HTRW DRILLING LOG {continued)
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4. LOCATION

RVAAP 8451 State Roule 5, Ravenna, OH 44268
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HTRW DRILLING LOG (continued) USAGE - Lousife

BOREHOLE NUMBER

Lur zmw - 162 58

1. COMPANY NAME

S

2. DRILLING SUBCONTRACTOR

Froniz Driltng

SHEET ’5 OF 5

3. PROJECT WG L)C)ﬂp {2-3’ LQL) H/PT’P - LQ'LQ> 4, LOCATION RVAAP 8451 State Route 5 Ravenna, OH 44266

5. NAME OF DRILLER/§O€ Tl

6, DIRECTION OF BOREHOLE

( VERTICAL

RNCLNED DEGREES

7. NOTES PID MAKEMOCEL; m!‘n‘, ]ZH/C 2574)@

PiD SERIALH; | ]@—@@58}' (e
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’ ' g MG
WELL NUMBER: | | 17 yauo-\ B2, |BEGIN: quiﬁgﬁ} END: 3/)5 /)17,

COORDINATES: N: 585 3'?7 REFERENCE POINT: T0C ELEVATION: MSL
DEPTH ELEVATION

STEEL PROTECTIVE CASING WITH CAP

STEEL GUARD POST ——
[ I/ (APPROX. 3 FT AGS)

' |

TOP OF PVC FLUSH-

JOINT RISER WITH PROTECTIVE CAYNG
WATERTIGHT CAP. DA (INy &
Y | TOP OF CONCRETE

— 1 #

I
I
Lo
£ | 5
{ | J ¢~ BOTTOM OF SURFACE GASING A
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CENTRALIZERS (FT BGS): j&& RISER CASING
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5. TOP OF SCREEN 26,25
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HTRW DRILLING LOG

DISTRICT

USACE - Louisville

BOREHOLE NUMBER

212 - 237

1. COMPANY NAME 2. DRILLING SUBCONTRACTOR
- SHEET 1 OF 2
CON Frontz Drilling
3.PROJECT  RVAAP- 4b RI 4.LOCATICN  RVAAP 8451 State Route 5 Ravenna, OH 44266
5. NAME OF DRILLER \TOP Te {Q/ 6. MAKE/MODEL OF DRILL C mg SS
7. SIZES AND TYPES OF SAMPLING EQUIPMENT 8. BOREHOLE LOCATION ‘Pd'\f&é LJ/ \SCF W - 09 2
’\} V‘J " Ib ”\SA 9. SURFACE ELEVATICN/DATUM ?c?f 30

TO.DRILLOATENIME  stagten: 3/j /12 comeieren:  3/1/12

2% W’ \)‘p’m‘i~dgoon

15, DEPTH GROUNDWATER ENCOUNTERED 9 ‘5 }[‘f

16. DEPTH TO WATER/ELAPSED TIME AFTER BCREHOLE COMPLETION

12. OVERBURDEN THICKNESS

N

A

17. OTHER WATER LEVEL MEASUREMENTS (INLCLUDE DATE/TIME)}

13, DEPTH DRILLED INTOBEDROCK 1y
14 TOTAL DEFTH OF BOREHOLE gy & /Y ;\m

18. GEOTECHNICAL SAMFLES UNGISTURBED: S 9” ; DISTUREED:  NA [6. TOTAL NUMBER OF GORE BOXES

20, CHEMICAL SAMPLES crEm: A HAD: NA OTHER: 21, TGTAL CORE RECOVERY %\ [/

22. DISPOSITION OF BOREHOLE

BACKFILL TYPE: |= GROUT

DATE STARTEDANSTALLED: 3/ /12
[T BENTOMITE

r

DATE COMPLETED/ABANDONED: .3/ f / 12

TEMPORARY WELL POINT F*' MONITORING WELL

23. NOTES

17

BKG: <Background
v : First Water Encountered

BGS: Betow Ground Surfacs
v : Static Water Level

CPM: Counts per Minute PPM: Parts per Million
NA: Not Applicable

LOCATION SKETCH/COMMENTS

PROJEGT

RYAAT- 66 R

SCALE: None
..... Swlh | Jllice R
i dote bl hoid
N

.................... S I O T T O 1 O
........... 0.. CF‘" h?'ﬁz Frorerres - . S

............................... Q

RT3y
GEOLOGIST SIGNATURE/DAT] BOREHOLE NUMBER
MQLLD M&mi 3{/:{/12 1212 w)- Y



DISTRICT

BOREHOLE NUMBER

HTRW DRILLING LOG (continued) e oo {12 = 247
1. COMPANY NAME 2, DRILLING SUBCONTRACTOR
EON Frontz Drifing Swer. 2 or 2
3. PROJECT ﬂVAA?' zﬂb ’RI 4, LOCATION RVAAP 8451 State Roule 5, Ravenna, OH 44266
5. NAME OF DRILLER \Toe Te{f/ 6, DIRECTION OF BOREHCLE ¥ VERTICAL r INCLINED DEGREES
7.NOTES PID MAKEMODEL: 0’3 fus Msd piosers: A2~ |84 Colors from Munsel Sall Co'or Chart, Rev
WATER LEVEL WMAKENODEL: WATER LEVEL SERIAL#:
ELEVATION DEPTH | USCS CLASSIFICATION OF MATERIALS SPT DATA [MONITORING REWMARKS
{Feet) (0.5 Feet} | (FPMCPM) | (Semplo Ds/Depths/Core Box/Ele.)
0- | (L] H/ C}N bes w/fooiﬂ noop 4" e wieey 1224l 0 11330, 0-2 /4
2 z:m\ Nﬂ Ma‘” . mdli{::‘f silf ”r/d 4 {os\k//lf l'r;/éd
NSV
o Lallunw ¢ sty by b ) i oxles_ gedice fo - | 0.5 11550 § o ]
B bt aJ/ ,fa/ /Ja\i W/{ LLI /fedv(e{ /00{ o lowe | 8-10)
7 T 21/24
CL|Silly dy, b1 ) Z dong vrbed Jlclaes, ued.sly |u-7- | 0.2 |0 ; T4/
19 7’9¢J 6;«” prﬁw? " Iotdy JZ 6(443 Soem (/4 ) ”Aw 9-10
©/ badort_uel. 2/
NS |/ ’
12 Lo Upper A 5o, g1 el med- 65 qourl) s, |14 | o1 [10dy 1214/
loose (frﬂ(rﬂaef CW&J 6:1{ pm/ o{l JJ’U\/ ;1 <Uz b4
ML 1 N
4 marﬁ Jr) /n sl 13/24
16 -7 shelby Tybe - 1455
T u’ 5J Tube Jo/24 FG &LIZSSQWOOOIAGT
85 | Fuehtl) sends] bae wel o St i vt 4’ g8- | 0 1517 118 /
118 3" Sendy §: HJ CA/ sl show ol Jes 12-H
O Uy 4" 3 l{»f c”c\/ :Je{ fg,m 3" medlx/’b 8/2’4
218 Scadstont %'8- | 0 192, 14-20 A
SH | Loy 1" b’)c}e 4 P{A/ b CL‘JA/ waist 10-15
1/
7
End of boi~ p 205/
25 ! \J !
30
FPROJECT GEQLCGIST SlGNATUREfDATE BOREHOLE NUMBER
BYAAP- b6 RX %&D M@/ﬁv 3-1-12 VL2 wad - 247




WELL NUMBER: /)51 a7 BECIN:  4/i/)2 END: 3/1/i

COORDINATES: N: 855141 REFERENCE POINT: TG ELEVATION: MSL
E: 23468932 9811'2‘5

DEPTH ELEVATION

STEEL GUARD POST ——————STEEL PROTECTIVE CASING WITH CAP
| ] (APPROX. 3 FT AGS)

y FJ
TOP OF PVC FLUSH-
JOINT RISER WITH

WATERTIGHT CAP.
APPROX. 2.5 FEET AGS

PROTECTIVE GAGNG
DA (iN)
TYPE: \S{eﬂ

F 3

3

} v

TOP OF CONCRETE

<]

A L5

h A

«€— BOTTOM OF SURFACE CASING -»
BACKFILL MATERIAL

TP Conl 3{00{ "’/ AT

RISER CASING
DIA Ny 2"
TvPE: Sch 40 VG

CENTRALIZERS (FT BGS):

NA

6.0

TOP OF SEAL
ANNULAR SEAL
TYPE: [tequkd bontonde
36" Mz

TOP OF FILTER PACK ¥

JOINTS (FT BGS):

Flugh - thieded

FILTER PACK
Tvee: Sidby Fille
224 Snd *7

TOP OF SCREEN o | 0

bs 5455 (50"5) 64'13
25 1bs };o)a})uj

SCREEN  $¢h 4[)
DIA:(IN) 2 TYPE: PYC
OPENING  WIDTH: 0.010"

BOTTOM OF SCREEN P 20

soToM oF suMp ——»| 202
20.5

l——— BOTTOM OF HOLE Pr-
HOLE DIA: (IN) ——— § ——

{
Recorded by: )d ﬁ:ﬂ) MW QA performed by:




HTRW DRILLING LOG

BOREHOLE NUMBER

B2 013

DISTRICT

USACE ~ Louisville

1. COMPANY NAME

2. DRILLING SUBCONTRACTOR
SHEET 1

OF
Frontz Drilling Z

3. PROJECT '\i\\sﬁ\g v - e TL:’

4.LOCATION  RYAAP 8451 State Route 5 Ravenna, OH 44266

5.NAMEOFORILER |1 5 5 v & (K

6. MAKE/MODEL OF DRILL s -] SDX

7. SIZES AND TYPES OF SAMPLING EQUIPMENT

8. BOREHCLE LOCATION BUI LJD)}Q(_J I?rfb(b pro(_)

2" ¢ 2 Seour stee

3. SURFAGE ELEVATION/DATUM '
1001, 80

" W cone il ik

10 DRILLDATEFTIME  STARTED: o] 05} 2. JSOMPLETED: (Qp{ 06 [i7; 1248

N seney eare 500 0

15. DEPTH GROUNDWATER ENCOUNTERED 5 Ll
1

16, DEPTH TO WATER/ELAPSED TIME AFTER BOREHOLE COMPLETION

——e

12, OVERBURDEN THICKNESS | @
13, DEPTH DRILLED INTO BEDROCK (3 T7. OTHER WATER LEVEL MEASUREMENTS (INLCLUDE DATE/TIME]
TATOTALDEPTHOF BOREFOLE 75 O 268 R

18. GEOTECHNICAL SAMPLES UNDISTURBED: DISTURBED: [0 TOTAL NUMBER OF CORE BOXES

20. CREMICAL SAMPLES CHEM: ———  RAD: NA OTHER: [ TOTAL CORE RECOVERY % 4y

22, DISPOSITION OF BORESOLE

BACKFILL TYPE: I erour

DATE STARTEDINSTALLED: $4fos |12 ; VSH
I BENTONITE

DATE COMPLETEO/ABANDONED: (e} @6 (17, 1245

[T TYEMPORARY WELL POINT [V MONITORING WELL

23.NOTES BKG: =Background

v * First Water Encountered

BGS: Below Ground Surface
v : Static Water Level

CPM: Counts per Minute PPM: Parts per Million

NA: Not Appficable

LOCATION SKETCH/COMMENTS

SCALE: None

PROJECT

RUAAP - Lo« raf

BOREHOLE NUMBER

Bl2mw -Pi3

GEOLOGIST SIGNATURE/DATE

(D ande q(lﬂ/t—:&}:—-— m/atqﬁz




HTRW DRILLING LOG (continued)

DISTRICT
USACE - Loulsvila

BOREHOLE NUMBER

Fo17 mua- D12

1. COMPANY NAME

st

2. DRILLING SUBGONTRACTOR
Froniz Drifing

SHEET 2

DFL

3. PROJECT P\UPTW’ Lolo R’,C

4. LOCATION

RVAAP 845% Slata Route 5, Ravenna, OH 44268

5. NAME OF DRILLER AARO‘J PR ey

8. IRECTION OF BOREHOLE

4

VERTICAL

=

INCLINED DEGREES

7.notes  pipsakeonels Y Y A RPN 20D

PDSERIALE {1 (B - @S Bl

Golors from Munse Soil Coler Ghard, Rév

72000 Reo €p

RUOAP - (oG

RT

(ol a DasFolu

WATER LEVEL MAKE/MODEL: WATER LEVEL SERIAL#: —
ELEVATION DEPTH USCS CLASSIFICATION OF MATERIALS SPT DATA |MONITORING REMARKS
[Feat) (0.5 Feef) PM) {Sampla |DslDepths/Core Box/ElC.)
| i o© -0 )UN’“{ “%\cr(rms Send fcg&(’fr’t’f ’vi}ufl%@@ ouloshz : isEBs
o . VRGN v CUOMST Yoruar, 50F 7, Gam@ | L8/ E '
AN W\L%ﬁhm o\m\mi{\ N €l'6%% fo-\
\<} (&ﬂ -1 1) O, AOD SPRIOSTOM,
‘i (\"Zl - 1.8 ) INERTHEEED SAMDSTONE W adty
6 GEAN+ HaLiows® 0,000, By,
> Ol Erom he! ~\o.0 Wl - rong,
Lo \o\\‘ (o) sed casinat Henseod o ErE—Cosle
o wo'-218 \ﬁﬂs&b\\\ww we iy aun \QM\\’L @GNS
bb AN IS AN e \ﬂaf!\nb,'\\(w.)‘b\f%‘
~ .0 rochy r\iﬁnu,c.m\ou {\.f\\\‘f\ci\) R (olre' @.pa3y
0 )
10 @‘m 6‘2’/i [b\@l
20 Snote oosrared  dumae dnlneg
1.5 | N <
NUT 1 eoroced \n CTxe.
' oloevC 93¢
I
oranic | (W0 - 22
(Dl(g SJO/U _O]
| 1 L]Y(,M\‘)h e ‘R\n(\b‘\w \J( Shale
Ouf*\m\_s LS -1%.5 | Swend
20 Q,?.D {md SRNE o o Aot C)\\c)\n\‘\ql
f\,ncr e AN OV
22 S 2L -0 Svnags rl ol C\t’h\l AR g
P‘)O(\(\t\) -\fQ 1oy nske k\ el Z’L () p.\ Y‘*UPS
25
30
PROJECT GEOLOGIST SIGNATURE/DATE BOREHOLE NUMBER

B2 muo- 013




WELL NUMBER: 12 10+ 012

END: cnqlwwlm 1248

BEGIN: 4] bie|| 2; J\ﬁ%@;’
AL

COORDINATES: N: 65904 REFERENCE POINT:  T0(s ELEVATION: /ML
B o7zl 1004,48
ELEVATION
STEELGUARDPOST 1~ STEEL PROTECTIVE CASING WITH CAP DEPTH A
(APPROX. 3 FT AGS)
r |
TOP OF PVC FLUSH-
JOINT RISER WITH PROTECTIVE CASNG
WATERTIGHT GAP. «—— DI Ny (i *
APPROX. 2.5 FEET AGS TYPESTEE.
] % | TOP OF CONGRETE
, 0
E
1
I |
I ! £S5
| I §¢— BOTTOM OF SURFACE CASING |2
: : BACKFILL MATERIAL
-==1 TYPE: Lo [ troronnTl
Qmueﬂo%'r
CENTRALIZERS (FT BGS) RISER CASING
PR - PO DIA: (IN) 2
TYPE: QLI LO VL
TOP OF SEAL 2.5
ANNULAR SEAL
TYPE: HUWWU(’,
prod
JOINTS (FT BGS): e A TR
TOP OF FILTER PACK K.
FILTER PACK
LS Typp: S S
s Sam0
- / ‘m
715 TOP OF SCREEN WS
SCREEN
DIA(N) 2" TYPE \1,50‘;,‘&
OPENING ()" WIDTH: —
24\ 15
BOTTOM OF SCREEN >
(15\05 5000
Lo \oD oWy BOTTOM OF suMp ———pf 211
: W &
£ '05“'[ ij ' < BOTTOM OF HOLE 22
4 )
HOLE DIA: (IN) e U +—

Recorded by:_{ /)Mﬂggmﬁ(g{ <. L&{F& 0y J,QA performed by:




HTRW DRILLING LOG

DISTRICT

USACE ~ Louisville

BOREHOLE NUMBER

CBLm - 005

1. COMPANY NAME

0]

2, DRILLING SUBCONTRACTOR

Frontz Drilling

SHEET

1OF3

3. PROJECT -
1e

RVAAP- 66 AT

4. LOCATION  RVAAP 8451 State Route 5 Ravenna, OH 44266

terh
He

5. NAME OF DRILLER \,TOL’ T{[{/

VRO YWAL LN

6. MAKEIMODEL OF DRILL CM E) 55

7. SIZES AND TYPES OF SAMPLING EQUIPMENT

4A” TN A

8 BOREROLE LOCATION 3l o £ﬂc) ,\4/ ¢ Bbet J‘,J, Nl By

9, SURFACE ELEVATION/DATUM 1’55 60

2 AU DI o

10.DRALDATENTME  sTARTED: 3/27/1] ~ COMPLETED: o-holz

N Sdl\s;‘) RWCJL (L2e_ Shmplid

5. DEPTH GROUNDWATER ENCOUNTERED 24 /{

16. DEFTH TO WATER/ELAPSED TIME AFTER BOREHOLE COMPLETION

12. OVERBURDEN THICKNESS q /f

NA

13, DEPTH DRILLED INTO BEDROCK 2 (D ﬁa

17. OTHER WATER LEVEL MEASUREMENTS (INLCLUDE DATE/TIME)

NA

14, TOTAL DEPTH OF BOREHOLE =2 2
256
18. GEOTECHNICAL SAMFIES UNDISTURBED: NA DISTURBED: '19. TOTAL NUMBER OF CORE BOXES 22
20. CHEMICAL SAMPLES chem: N RAD: NA OTHER: 21. TOTAL GORE RECOVERY % 0y

22, DISPOSITION OF BOREHOLE

BACKFILL TYPE: I~ GerouTt |~ BENTONITE

DATE STARTEDINSTALLED: (3|2 7 [V 2.
[ TEMPORARY WELL POINT

DATE COMPLETED/ABANDONED: (g 1\ 112-
¥ MONITORING WELL

23. NOTES BKG: =Background

N/ : First Water Encountered

BGS: Below Ground Surface
v : Static Water Level

CPM: Counts per Minute PPM: Parts per Milllon

NA: Not Applicable

LOCATION SKETCH/COMMENTS

SCALE: None

..............................................

PROJECT

RVAAY- bb BT

BOREHOLE NUMBER

(B - 005

GEOQLOG)ST SIGNATURE/DATH

321/

&Anmdﬁ%‘

lh 4/RSIZ



BOREHOLE NUMBER

DISTRICT
HTRW DRILLING LOG (continued) USAGE - Lovisvite 664 il - 008
1. COMPANY NAME 2, DRILLING SUBCONTRACTOR
6@!\4 Frontz Driting SHEET 2 o _77
3. PROJECT RWM’}) [96 ﬂj\' 4. LOCATION RVAAP 8451 State Reute 5, Ravenna, OH 44266
5, NAME OF DRILLER \E(’ ‘Té{e/ ) B. DIRECTION CF BOREHOLE ¥ VERTICAL r INCLINED DEGREES
7.NOTES PIDNAKEMODEL (G5 M S poseriae A2- 1841 Colors from Munsed Sell Color Chart, Rev
ELEVATION DEPTH Uscs CLASSIFICATION OF MATERIALS SPT DATA |[MONITCRING REMARKS
(Feet} {0.5Feer) | (PPMCPM) | (Semple IDs/Deplhs/Core BoxEto.)
0 Upt.3" Topss) , W b, lydley_ands, bitle |22 0-2/L; 440
e | Nesh 4 Jc?oJ K bta e fogls,_domy ey | 22
v/a\re %2%‘1
¢ | Renende Siky eby/ bin o/ ) rrto{/ /a.l ofgilf.
~ e (sl ot ’
2 | & c’a\/ by u/ () ;.«d//e Jille i oxids, S-1l- 24 /0 94
/ehs dm}/ Stl J// - Jcnr} %mn s’ o/ | 68
v (|8
2
4| e |silly e’a/, by v il chog b Jucdus, ) | &3 44 J; Wsd
u‘or? D c)fj ; ﬁ«b V/MLJ} ainh Met) uf[/ -4
a’)ccem:y)r A?M 3ol 5y Lo/ 4" 1=y
i
PG| ML Clepy s, b, fed it oxdes, sinte r/fvtf“la/q) 15-19- b8 /1954
mmk/ J(/ balll ’ 20-19
}: ¥y
8 | |Upy 12" EJ cle/ by, /eu) el ;/Ne] J(\/ 5-31- 840/'[}'. 1912
20 \fUﬂC\AA( énf/ ¢ 5?/0
ML | Loy 2" Saly b, micenss &;tﬂe, bo) _\%-"Tu
10 | ML | \aly s /ezj ba  mecccenns suel] oelliloe ';tJnUe 59/ 10-2 /{’, 152
an{lf M L% VZU
» [
12| ML |\sd/ sill. (e b s ot 50/ !2~14/f' 1550
’ R Yy ’
18 | A AweJ b el b 8/ SH_hba JrJ 59 18-20 A 169
w bile, fha stod - deloct B Yoy ’

PROJECT

GEOLOGIST SIGNATURE/DATE

BOREHOLE NGMBER




HTRW DRILLING LOG (continued)

DISTRICT
USACE - Louisvile

BOREHOLE NUMBER

Colmw - Q2SS

t, COMPANY NAME

2, DRILLING SUBCONTRACTOR

- — SHEET OF
5 m .\__CJ Frontz Driffrg 3 3
3. PROJECT s 4. LOCATION RVAAP 8451 State Route 5 Ravenna, OH 44268
RUAN P -0 (0 !
5. NAME OF DRILLER H\%@OM m%tw 6. DIRECTION OF BOREHOLE éM INCLINED DEGREES

7. NOTES PID MAKE/MODEL: m“n“] Kﬁ/E M@cf)

PID SERIALK: “(D ~-PPS

§lo

Colors from Monsel Solt Golor Charl, Rav

WATER LEVEL MAKEMODEL: WATER LEVEL SERIAL#: "
ELEVATION DEPTH uscs CLASSIFICATION OF MATERIALS SPT DATA |MONITORING; REMARKS
{Faa {0.5 Fest) LPP%; Pty | (gample IDs/Depths/Core BowEte.)
Core i8'-35/ O @ Ughiz. . GRoMDWATR 00 118~ 28" ol
PO~ 24 BT BGS A gt g-ﬂ.A@ p! O
(1%'- 20" 2 SAMDSTIE (E9) ) wane to
- [highy Gcuy wl Plakisn @rnge. Stavning
% ”nnw\mm COOLSL amvu,d £o 10
\r\ormon)m.& {mdwe;\ ‘&J 'D\em-%mwmt\
(b\ad_) weX oy 24 L4
(‘—125 ek c raddish\r)m\m r yhhhhe
(% Z‘é cark \p\n\d—\s\'\ vy ) 0.0 |2%'-25'! ov iz
? @, 20 Supag COUTUMGS  OASRRJET> Anowd] Y.2Y/,0! Closto
DA G DR 1) dof YN Ao oo (o s'\Cliowr Grony )
43\ S8 btWUJWHﬁQ SYWRLET
5):_\, )‘"“‘l‘:u\\'t.,
%<
bl 41
TR wW G Toe muemen T 26 &
P
§|'Hl
s
ﬁ'ﬂﬁ
L
PROJEGT GECLOGIST SIGNATURE/DATE BOREHCLE NUMBER
BUAR?- Lele AT (brande et 04)1ghd CBLm- POE




J0174. 00/

01

WELL NUMBER:C@L mw - OOS

BEGIN: /15| 12 ; 1100

END: 0¢/10/1z) /4

COORDINATES: N: 568680
E: 2344672

REFERENCE POINT: T8(

ELEVATION:

158,10

MSL

STEEL GUARD POST

| —

STEEL PROTECTIVE CASING WITH CAP
(APPROX. 3 FT AGS)

TOP OF PVC FLUSH-
JOINT RISER WITH
WATERTIGHT CAP.
APPROX. 2.5 FEET AGS

DEPTH

PROTECTIVE CA
Dla: (N A
TYPE: STEEL-

JING

/ |

-
L o o - ———

CENTRALIZERS (FT BGS):
N -pod |

JOINTS (FT BGS);

| TOP OF CONCRETE

ELEVATION

BACKFILL MATERIAL

TYpE:CONEreT
ZDITE 2ot

RISER CASING
DA (INy 2
TYPEgZ LY HO PUC

BOTTOM OF SURFACE CASING -

h 4

J g

o TOE QF SEQL vy

ANNULAR SEAL N
TYPE: HDLWCUG 3’3’

, &
RS AT Cunes

TOP OF FILTER PACK

7] v &

19

FILTER PACK

Type: SIDUSS #5
Fictee PALIC D

TOP OF SCREEN

22

SCREEN
DIA: (IN) 21 TYPE; S

o pul
OPENING }" WIDTH: o~

BOTTOM OF SCREEN

y 2O

i
-

BOTTOM OF SUMP ————

0z

N

LO”

HOLE DIA: (IN) ———-

BOTTOM OF HOLE
—

Recorded by:V/ }WLM\ j’lﬁm 0?’//»@//5 QA performed by:




HTRW DRILLING LOG

DiSTRICT

USACE - Louisville

BOREHOLE NUMBER

C.B Pl - 008

1. COMPANY NAME

2. DRILLING SUBCONTRACTOR

Frontz Drilling

SHEET

1 OF &

£QH

3.FROECT — RYARP-bb BRI

4. LOCATION — RyYAAP 8451 State Route 5 Ravenna, OH 44266

SMAMEOFDRILER . Toly  /Ovronny YWWUoY

6. MAKE/MODEL OF DRILL CN} E 55

7. SIZES AND TYPES OF SAMPLING EQUIPMENT

B BOREHOLEVOCATION i o (onlic] Buitn Pl

Y/ TN HeA

9. SURFACE ELEVATION/DATUM qé q L’D

2 x 4" 53l g

10. DRILLDATESTIME  gTARTED: 3/”/' b4 COMPLETED:

y/28/12

N SE16% Doy Uoog Same Wl

15. DEPTH GROUNDWATER ENCOUNTERED' 8 ] / 2 D( /me

16. DEPTH TO WATER/ELAPSED TIME AFTER BOREHOLE COMPLETION

2. OVERBURDEN THICKNESS f_H, T

13. DEPTH DRILLED INTO BEDRGCK 2\ 'F;r

17. OTHER WATER LEVEL MEASUREMENTS {INLCLUDE DATE/TIME)

14. TOTAL DEPTH OF BOREHOLE LOS F__‘,

R

18. GEOTECHNICAL SAMPLES

UNDISTURBED:\ p| ] ' (4%, 2 DISTURBED: ~——

|19. TOTAL NUMBER OF CORE BOXES 2

21. TOTAL CORE RECOVERY % qz %

20. CHEMICAL SAMPLES CHEM: RAD: NA OTHER; =
2Z. DISPOSITION OF BCREHOLE DATE STARTEDANSTALLED: 3// 6/ 12 DATE GOMPLETED/ABANDONED: 3/2 4 /l F4
BACKFILE TYPE: [~ erout I~ BENTOMITE [~ TEMPORARY WELL POINT [¥ MONITORING WELL

28. NOTES BKG: <Background BGS: Below Ground Surfacs

v : First Water Encountered

v : Static Water Level

GPM: Counts per Minute PPM: Parls per Milllon
NA: Not Applicable

LOCATION SKETCH/COMMENTS

SCALE:

.......................................

..........

.....................

BOREHOLE~NUMBER

PROJECT

| RVAAT-bb R

GEGLOGIST SIGNATURE/DAT

Mbn

Y )iz (D7 wmu - 0of

pA
1Y




BOREHOLE NUMBER

HTRW DRILLING LOG (continued) o LB s - 00
1, COMPANY NAME 2, DRILLING SUBCONTRACTOR .
EQH Frontz Driting sweer 2 o 5
3, PROJECT ﬂv/_?A’P‘ (Dlﬁ ?2‘ 4, LOCATION RVAAP 8451 State Roula §, Ravenna, OH 44268
5, NAME OF DRILLER \T:ﬂe 7&»{# 6. DIRECTION OF BOREHOLE L VERTICAL r INCLINED DEGREES
7. NOTES PID MAKE/MODEL: &55 { U }46 )3} PID SERIAL#; I}Z- }36’ Colors from Munsel Soll Color Chad, Rav
WATER LEVEL MAKEMODEL: WATER LEVEL SERIAL#:
ELEVATION DEPTH | USCS CLASSIFICATION OF MATERIALS SPT DATA |MONITORING| REMARKS
{Feet) {0.5Fesl) | (PPMCPM) | (Sample IDs/DeplhsiCore BowEtc.)
0 Upd/ 2" Topsoil, R b, nwfs{ osls, Jlbc 10-12: 0-2 s 0415
'?'7)01 y" H( JK b vpe 1 i):m p/a/ 4511 2-3
ys donitel J/cfs Jém wsi,/ o 3: Yoy
~2| ¢ |Silly 0)4\/ dtn aJ/ ) wellle AJ »rm oth( 2-3- 29 /; 6822
Jeu: re) 6/:; S(fal'ﬂ i Jocdz,/ 3 Jm) S5
3 Yy
41l | ity dd Ve w/ Fud_ote) motlles Jeg 1d-bsy 3-4- 4-4 /l; 0829
il ftzk’s /er 63/1 &/ 912
/ (/7
6| CL \\Sily clef, bia, Aod gncl] grevel £ Jead gles, Yod- b-4 JL+ 0833
\5'{ // d// i 10-18
5 / B> 7
8 st [y 2" Silly dej) od Y, fo- gtened wel | 8-10- §:107t;_ 0843
(L | $iHy eIzJ mrg b d!cm sl bey u/ enw 1418
| vt ” rlotes Jw}} éi/ e p(d&;( 2 Y
2 loue U
10 | SN |Upe/ 4" §HJ \5’0:1) bfd Dome C}(n/ Jv} mt’.h :J:ukfc) §-10- 1042/6/' 0851
LJ{?{ \50// 1414
L8 'gemcm&/ { cJe\/ Sill, by u/ ta) clony vitlice] ﬂ‘z,%‘l
29 /m{ /&J Jn Jcnc] &(y ) éémr o] 1)
Tosel 2" ¢V
12|l | Clefey 1 b, b/ ol doy_Jlclts, kot 15717 12:19 > 045y
M st J’ 21 '
» ) 17‘”%4
PROQJECT GEQLOGIST SIGNATURE/DATE BOREHOLE NUMBER
AVARP- 46 RI MIQD %@w’&/ﬁb 3fef1z | CBPm- 004




DISTRICT

BOREHOLE NUMBER

HTRW DRILLING LOG (continued) USACE . Lovierts CBP o 004
1. COMPANY NAME 2. DRILLING SUBCONTRACTOR .

EQN Frontz DidEng SEET Fg O 5
3. PROJRCT ‘RV A A? A (a /h} 7 4. LOCATION RVAAP 8451 §tate Roule 6 Ravenna, OH 44268

5. NAME OF DRILLER

Joe Tele/

8, DIRECTION OF BOREHOLE

eanen)

INCLINED DEGREES

7. NOTES  PID MAKE/MODEL: 0"- /r' U ,0 \5/) PID SERIALY; 42- igbl Colore from Munsel Soil Color Chari, Rev
WATER LEVEL MAKEMNMODEL: WATER LEVEL SERIAL#;
ELEVATION DEPTH USCS CLASSIFICATION OF MATERIALS SPTDATA |[MCNITORING REMARKS
(Feel) _ (0.5 Feel) | (PPMICPM) {Samp'e 1Ds/Daptha{Core Box/Ele.)
| g Chjey sl ey sl Skl wed, st 3-4- M-t ;0907
ti ol v/ I ¥ 7
) -
Ry
#1b | ML Clc\/ei/ sill, oy plble b sk Aty ?-aé worst 7-12- M‘kf/i; 9]
to dq»ié h?Dc) o(// styctf/ 10-H
3 "y
8 | el | ity by ey Aatly 7):45)5' oist 2-3- 1§-20 A+ 0420
’40, / I’ 0 ll I / 7 4.5 i 7
R Yy
20 [ QS gy el ¢ sofl s upel 10" e ”i-fzfaml 20-22 L - 0938
h?of'fa {/4.'//./ ochle R 2y
P [
2 [ MUISH, oy Jofll cley deup, mte_batle, A 6 7- 2229 L 0839
mb Qfdr))df \fﬁr 8'? ]
2: 2y
o MU [l o, )l ko, npisl to doy, bl §-4- 24-26 /L >_1000
4-8
(A
26 | ML | Sill ey, Il c)a/ wisl $alll, 7é/J soff | %3 26-28 /L 1006
LAV 7
& 34
1: 2y
28 | ML ill, o) o th, mois] | sheblly oledle A 8- 0 A 07
!xem.w Qr/l\/ c)a/ e(aJ hrmili 7 bl 34 Mﬂ; b
A Joe 4° % /}é‘f
PROJECT GECLOGIST SiGNATUREMATE BOREHOLE NUMBER
(ALLIVIY) E([U M 312 (P~ 004




SOREHOLE NUMBER

o DISTRIGT
HTRW DRILLING LOG {continued) USACE - LovisvTlo CBP mu- 008
1, COMPANY NAME 2. DRlLL'lN.G SUBCONTRACTOR SHEET y oF .
6@1"? Frontz DrFlng y 6
3. PROJECT ?\l’/;li?- [ﬁé ’gl‘ 4, LOCATION RVAAP 8451 Stale Roule 5 Ravenna, OH 44266
5. NAMECFDRILLER  \Jyo TE’[E/ {‘E"vﬁ‘w‘gb PR 5. DIRECTION OF BOREHOLE C@‘ ieLRED DEGREES
7-NOTES PIOMAKENODEL, Sirs M4 poseray 181861 Cotors from Munsel Soll Color Charl, Rev
MM pe 2000 don m‘mé POEE o
WATER LEVEL MAKE/MODEL;  + WATER LEVEL SERIAL# —- T, 2000 Ry €D
ELEVATION DEPTH Uscs CLASSIFICATION OF MATERIALS SPTDATA [MONITORING REMARKS
(Feal) {0.6 Feat) | (PPM/CFM) {Sample I0s/DephsiCora Box/Ele,)
do| ¢ | Jilly c?c;/, $ uel o/l -2 32 A, 1023
>
2
A "y
2| G, M{J Clef, ot/ wel, 5ol 55 2-34 /L7 1030
/ 4_3
| B2
\CL As Abwe sl prece o/ );cf:J i’/d\/ -/q Je’q:ne,) 5?/3 34-35,)[6',' 1040
haX \)ch;Sltmt’ e, i) - Spoo \’e/’JSc R- %‘f
Al (a3 , .
U NP ST
St \!.\, Uc\q Wi e Sunounded q.faua.l il G2 |3 D - 032¢ 12
Shée. Wt Wzl
N\ sh (‘ wat; ywad p a.\%c.ﬁ\ﬂ ;(!r\}b\l; o aw it 2,3
- \ i GPNE oS, i~/:'lfwf|s’ Y]
) zo/éo W
1L 6‘\&’2:&0 7' 2 2.0 ST 1San () S(\nd { LT\
' o oYY Ll de e e 1o med a‘m\md gml{z/b A:®.@ 21l |igfie
[RY
LIt daryg Qe Wk asdo| i k7
\(-3 \ 5920 Aep
(570" 212" ) <c, \f(i(j)hwn\s ({m swhe | g2 [N Q.0
B 4 10\(.5/! 6o Wi | 9,9
5 4o 1, ¥ 1] / !?l
(1.2, F‘—t%%) Sand oyl Wt %W enlbA ¢
- 4 . . -~
SM SSA@gnunts | dny, dense; wh My fuesh | S 1 1
v 50
qray; Las O\(Zt\mz ol ; SA0dstone v ot - A e
w\l@ni‘ peases ool rkam\\m gy [P O
oo | /(358 40D 5T (N0 o oo
o / (Ayoned &0 ; \oredls d(}.(l(, Qmi('w mids\‘{f
/iJ'L’ Trae Sh ﬁuc;nun¥
/| gy' . SC\ﬂd%JfD(\L w\'\\\ﬂ./ TPRaN S Oty
# ALGezen To 4T (Aueer ReFosm ST
ﬁff 5(9 CRARG . PBERIN RO (oINGO qﬂ
(e (set po &)
PROJECT A GEOLOGHST SIGNATURE/DATE, BOREHOLE NUMBER
RVAAP- 46 BL gID (ﬁo (BT mu- 00§

V ¥ Ae b 03R¢]12




HTRW DRILLING LOG {continued)

DISTRICT
USACE - Loulsvie

BOREHOLE NUMBER

COF nwo - OO

1. COMPANY NAME

[ea

2. DRILLING SUBCONTRACTOR
Frontz Drilling

SHEET % OF 5

3. PROJECT RUW’ (..0(.0 R:U

4. LOCATICN

RVAAP 8451 State Routa § Ravenna, OH 44266

5. NAME OF DRILLER ‘Hﬂ@l\—) M A e

6. DIRECTION OF BOREHOQLE

)

INCLINED DEGREES

7. NCTES PIiD MAKE.’MODEL:mi p L (lﬁ\-:‘: ZC:X)D

FosERAE NGB DD S B/ o

Colors from Munsel Seil Color Chart, Rey

WATER LEVEL MAKE/MODEL; . WATER LEVEL SERIAL Lo0 ey e
ELEVATION DEPTH UsGcs CLASSIFICATICN CF MATERIALS SPT DATA |MONITCRING] REMARKS
(Feet) (0.5 Feat) @:PM) {8ampts Hs/Dapths/Cora BowEIG.)
7' - 0S5) SOREETONE 5 e &Y caole, Cwulf Pobant] Coreennyg -t [
WU&‘ 'pe WD S rouncedd graoe \eff‘rrbucha:}‘r 0o |47 -7’ C)B{?é‘ﬁ
e ; ajl
(Y"OURJ(‘QH Y0 Lppef 2, & 47-57 (6'.7/“).0{ 4
. Low Snale pac hﬂa\'ﬂ\mv NS (davi mml
it Coreasy 2. oslxle
' ~LS O3h
l’]lg—‘%* VD]
o }
,5'5 (Ql _l ’(061
'Of.fﬁ? K:fmoum o Coer
gg;ox e garcmmeiar‘;
P
o 00
o 57-GS
S
PORING. TRRMIDFRED BT 0S5 ©1 2065
0
PROJECT GEQOLOGIST SIGNATURE/DATE Qs BDREHOLE NUMBER
) -
Ruart- - Er ( vcomds m 1 Ccatomo- 009




WELL NUMBER: 50 m1 - (DA BEGIN: 5228121 1215 ' END: {2517 10
COORDINATES: N: Sei f‘?? REFERENCE POINT: 0 ELEVATION: MSL
E: 2361114 §72.48
STEELGUARDPOST ___—STEEL PROTECTIVE CASNG WITH CAP PEPTH | ELEVATION
[ (APPROX. 3 FT AGS)
| 4 |
TOP OF PVC ELUSH-
JOINT RISER WITH PROTECTIVE CASNG
WATERTIGHT CAP. o iy B
APPROX. 2.5 FEET AGS TYPE: STELA
! | TOP OF CONCRETE
. / \
N
I : "
! I
I I -
: " BOTTOM OF SURFACE CASING -p ‘)
! I BACKFILL MATERIAL
- TYPE: (o2,
' (oS f/ RpFonTE
CENTRALIZERS (FT, BGS) RISER CASING
ﬁ of
DIA: (IN) 2
TYPE: St i, POC
- w7
TCASISG
GuTpL b CAs RS, U g
TOP OF SEAL
ANNULAR SEAL
TYPE: H‘owﬂwcz_ 3lg"
JOINTS/‘L';'_T BGS). ConpoE OERDY oS l
TCOP OF FILTER PACK 6
24
34 ! FILTER PACK
\\St:-i TYPE:S\‘IX’EH' ﬁ_‘d)
(o4 S
TOP OF SCREEN ht+
SCREEN
pia: gy 21 Tvee: B35,
Ibs - SAM O OPENING )" WIDTH: -
’Z‘o\bi - Howrw G BOTTOM OF SGREEN P G4
\IJOcjaﬂ C)rwi— :
BOTTOM OF SUMP ————b—LLLI&—-—
«—————— BOTTOM OF HOLE (55 Ldrile)
1
HOLE DIA; (IN) ————— (o' ——

Recorded by:@ﬂm%@/g?//‘z QA performed by:




HTRW DRILLING LOG

DISTRICT

USACE - Louisville

BOREHOLE NUMBER

DA 2 mu- 11y

1. COMPANY NAME

eoM

2. DRILLING SUBCONTRACGTOR

Frontz Drilling

SHEET 1

OF2

3. PROJECT 'ﬂ\’ﬂr/}?‘ [3(3 'ﬂf

4.LOCATION  RVYAAP 8451 State Route 5 Ravenna, OH 44266

S-NAMEOFORILLER o0 Tl ) [ hety Mucke/

6 WAKEIRODELOF DRILL  (INE 65 ] (HE 79

7. SIZES AND TYPES OF SAMPLING EQUIPMENT /

8, BOREHOLE LOCATION

PW7 © Newto Al 2 slong et 25t of

2°x24° $HlA gow

9. SURFACE ELEVATION/DATUM

1029.50

M 2w 16

gAH" TN A

10.DRILLDATEMTIME  gTARTED:  § /130 /, 7 COMPLETED: £ /22 /12
7 7

578" Core bede) (N M{e};}]

6. DEPTH GROUNDWATER ENCOUNTERED' 4, g #

16. DEPTH TC WATER/ELAPSED TiME AFTER BOREHOLE COMPLETION

12, OVERBURDEN THICKNESS

25 A

NA

13. DEPTH DRILLED INTO BEDROCK

16 A

17. OTHER WATER LEVEL ¥EASUREMENTS (INLCLUDE DATE/TIME)

14. TOTAL DEPTH OF BOREHOLE

19.5 /

WA

16. GEOTECHNICAL SAMPLES UNDISTURBED: Boel ¢ofe DISTURBED: |19. TOTAL NUMBER OF CORE BOXES |
20, CHEMICAL SAMPLES cHEM: W RAD: NA OTHER: |21. TGTAL CORERECOVERY % Q)
22. DISPOSITION OF BOREHOLE DATE STARTEDANSTALLED: DATE COMPLETED/ABANDONED:

BACKFILL TYPE: [™ erout I” BENTONITE [T TEMPORARY WELL POINT ¥ MONITORING WELL

23. NOTES BKG: =Background

v 1 First Water Encountered

BGS: Below Ground Surface
W : Static Waler Level

CPM: Counts per Minute PPM: Parts per Million
NA: Not Applicable

LOCATION SKETCH/COMMENTS

SCALE: Nene

o, F

PRQJECT

RvAA?- b6 RE

BCREHOLE NUMBER

MZ!}}&J‘HL/

GEOLOGIST SIGNATURE/DATE

Yo Xyl



DISTRICT

BOREHOLE NUMBER

HTRW DRILLING LOG {continued) -- USAGE - Lotdisve hAZ )~ 11

1. COMPANY NAME 2, DRILLING SUBCONTRACTOR
- SHEET 2 oF 2
t 0 Nl Frontz Driltng

3. PROJECT ’}?\(Q HP 66 z l 4. LOCATION RVAAP 8451 State Route 5, Ravenna, OH 44268

5. NAME OF DRILLER

Jot

6. DIRECTION OF BCREHOLE

reﬂﬂ/ [ hat Mpeke/

4 VERTICAL

r INCLINED DEGREES

rioseras A 2-186]

Colors from Munsel Scil Celor Chart, Rey

7. NOTES PID MAKE/NMODEL: ‘S‘ /}Uo N}\S/?
ELEVATION Ij::::)“l Uscs CLASSIFICATION OF MATERIALS S(:'; l;)::l)A M(s::z::)@ o Imzﬁi S
o ML | 6" Ll 5l b, fol sd_ pols_oillle |2-2- | 0.2 |02 4wy
M | Reacndd_ilt) sl 1, f/mu,) balle dy | 33
{39
#2| S | vl & ity sad, W bty _¢5 cowe 33 | 84|24/l s
ML Nwi 6" Ck/&./ i H, N w/ 1) ewJe r/Jothf’dw 10- 5%
¥l sime 0d by delle /«J s V12
SH [ Lowes & 04))4"1 Y pee) u/ a)[fe e/em Mcf g i um/
3" bigorep N {r et s dollow é
al 4,1JJ btlh
Am) b /e,ésd o S A o 4212 ouibmled
{o 9.5 /i & usiy 7/3 f’O‘L(/é (HL} m)’ff dz)
Hewpoled] €
5
95 | SH Upy H0.5" Jlxl,. o2/ - m Jucted it [ "201 85195 0% (422
T i st it pf«/ dlolleas (sepatnl_from 145 b
/M: 5 /3 b I7A bai rmm&/ J’M W {7, LA submtld
C}a/l’// Al yn. el «:)
. L
yis
Ad
RVAND - bb RT w),gv .5/30/:2 NA i - 1Y

é/Z/H



WELL NUMBER:

BEGIN:

NA R mig- 014

END:

62/

/21

COORDINATES:

N: 560108
E: 2255709

REFERENCE POINT:

700

ELEVATION:

MSL
101,90

STEEL GUARD POST "
| ,

(APPROX. 3 FT AGS)

]

TOP OF PVC FLUSH-
JOINT RISER WITH
WATERTIGHT CAP.

STEEL PROTECTIVE CASING WITH CAP

PROTECTIVE CASNG

A

APPROX. 2.5 FEET AGS

DA (IN) &
TYPE: 4

I o e e e

=
=

Flush- {Jlme)

JOINTS (FT BGS}).

CENTRALIZERS (FT BGS). |

HOLE DIA: {IN) ————

TOP OF GONCRETE

DEPTH ELEVATION

‘hﬁ‘\ﬂkﬁ

v

.4— BOTTOM OF SURFACE CASING
BACKFILL

ATERIA _
TvpE: Potthnd conent, e

ol

RISER CASING
DIA: {(IN) 2

TvrE: &b 90 PO

TOP OF SEAL
ANNULAR SEAL

TYPE: Mf{? ok
e

TOP OF FILTER PACK P

FILTER PAGCK

TYPE: J:Jh?( iy

TOP OF SCREEN

L

42

SCREEN &llq”

DIAI(IN) 2 TYPE: PNC

OPENING WIDTH: 0.010

'qtzh

BOTTOM OF SCREEN

57"

19°6"

v

BOTTOM OF SUMP

18.5°

F 3

BOTTOM OF HOLE

D ————

Recorded by: M&D XE@MPAAEBD

QA performed by:




HTRW DRILLING LOG™ ™"~~~

BOREHOLE HUMBER

s
ﬁAZ'ﬂU ‘”(!\..
7 XS

D!STRIOT

USACE Loutsville

1. COMPANY NAME

EQ 1

2. DRILLING SUBCONTRACTCOR
SHEET 1

. oF 3
Frontz Drilling

3. PROJECT "KvAAP (0(9 ?J:

4.LOCATION  RyAAP 8451 State Route 5 Ravenna, OH 44266

6. MAKEIMODEL OF DRILL CHE 55 / IMC 75

SNWAEOFORILER  Jo0 Tofle/ / 421(3}'7 lﬂaji‘/?/

8. BOREHOLE LOCATION m)q ;&Pﬂb iJ/ BE Tond - 002

7. SHZES AND TYPES OF SAMPLING EQUIPMENT

X W A vaeon

9. SURFACE ELEVATION/DATUM ] Olas qﬂ

4.5 1N sk’

0. DRILLDATEMTIME  sTarTeD:  5/30/)2  COMPLETED: é/a; 712
7

8.25" TN HSA

T6. DEPTH GROUNDWATER ENCOUNTERED / 5.?1

5% Cofe dttel (N sgie$)

16. DEPTH 70 WATER/ELAPSED TIME AFTER BOREHOLE COMPLETION

12. OVERBURDEN THICKNESS W. 25 f\m

13. DEPTH DRILLEDINTO BEDROCK 99y 76 17. OTHER WATER LEVEL MEASUREMENTS (INLGLUDE DATE/TIME)

14. TOTAL DEPTH OF BOREHOLE 4y’ I\J A

18. GEOTECHNICAL SAMPLES 1 UNDISTURBED: DISTURBED: |19 TOTAL NUMBER OF COREBOXES 2

20. CHEMICAL SAMPLES CHEM: RAD: NA OTHER: |21 . TOTALCORE RECOVERY % 4,
22. DISPOSITION OF BOREHOLE DATE STARTED/INSTALLED: DATE COMPLETED/ABANDONED:

BACKFILL TYPE: [T GRouT [T BENTONITE [T TEMPORARY WELL POINT [V MONITORING WELL

23. NOTES BKG: =Background

v : First Water Encountered

BGS: Below Ground Surface
v : Static Water Level

CPM: Counts per Minute PPM: Parts per Million

NA: Not Applicable

LOCATION SKETCH/COMMENTS

SCALE: None

........................

------------

PROJECT

BVARP- bt

BOREHOLE NUMBER

W

GECLOGIST SIGNATURUDATE

Yo Myl

5/30/1‘2

b’nzn’m-awgw



HTRW DRILLING LOG (continued) P M2 ™
‘i._ COMPANY NAME 2. DRILLING SUBCCNTRACTOR =
EGM Frontz Diing SHEET 2 QF 5
3. PROJECT (RVAA? éé} RA 4, LOCATION RVAAP 8451 Siate Route 5, Ravenna, OH 44268
5. NAME OF DRILLER oo /d{e/ / /1[< » /%CKLJ 5. DIRECTION OF BOREHOLE I —— I weuneo DEGREES
7.NOTES PID MAKEMODEL: \) s Mesi) / FID SERIALE: /}2- 1861 Cotors from Munsell Soll Color Chart, Rev
WATER LEVEL MAKE/MODEL: WATER LEVEL SERIALHA:
ELEVATION DEPTH USCs CLASSIFICATION OF MATERIALS SPT DATA |MONITORING| REMARKS
(Feat) (0.5 Feel) | (PPMICPM) {Sample [Ds/Deplhs/Core Box/Efe.)
0 Ut 1 Tl , kb, il phe, /oo{s 5 | 0 _|0-2 A )opf
Nowl %' ww el Sl Mloed b\/ shyek) | s-5
/ I )l 741/}1/ \50/{ ()(/ /&,J oﬁ::n(/ R: l_%‘l
(L Loy 3 ib cA/ m// Uty Joille
g v/
2 |l Sty o, Soue /1 ned sind, o ofenics, {53 | 02y A )]
/4 Jmm Aﬂ/ bniﬁf i sud] mve’ -4
)

px'y ]

4| | Upe 8 \s!%a chy wes wost, o Jw owdl  [a%sp | 0 [44 A 104
f/t.'\((’l / /0({0)'!9' b 6{/84(/-4 /(vo:ﬂ 3-8" ﬂ"l%‘f
6P | Lowel B¢ \Jead pfé\fﬁl by ~ 9/4/ /a) dc,// 6./{
{ ets )
el 405 \Ka

4| 6P &rat)fr/c\rell b ey 65 6}(«-?442«),. wet ol g 7-2- | 0 [¢-8 4 josd

aqoe 19-24 (Tf’etlf:) ,;us); Helly
B /2’1’ Tibe bol i mlé ol
mdrx{e e 12 géL/L
3 | &6 CW&/ 500/ p/wel f//J uef well- dgnde) fde i214- |1 0 é’ﬂO/f,' 10y
(/4 ) JU\ v 29-4l
,'71:2%24
10 | &M &ndf’efwel gaf, Some_: i, et JuMUwL(Jco 8-16- | D |0-12/t: M9
s ouémuaba) e!c«el loux/ 3" yellog: ben Sadslwe, | 31-39
wdheted ¢ B tf/z‘l
12|51 [ \Snd oy ¢ ol si, greg el 825 | (25 |j2H fl2 33
Wi~ 05 ttasne 13- 18
PROJECT Z U EA ’%4 BOREHCLE NUMBER

RvAdP- b R Mgﬁ) )d Sfdoh DAZ mm-ﬂ_JZ,
SRy



HTRW DRILLING LOG (continued)

DISTRIGT
USACE - Louisvile

BOREHOLE NUMBER

1. COMPANY NAME

oM

2, DRILLING SUBCONTRAGTCR
Frontz Driling

hA 2 o~ 114
3
Zy o3

SHEET

3. PROJECT

RuANp- b6 BT

4. LOCATION

RVAAP 8451 Slate Route 5 Ravenna, OH 44268

5. NAME OF DRILLER

Ugpe fé’ift/ /[ Hion ”Lﬁ(@\/

6, DIRECTION OF BOREHOLE

(ienen )

INCLINED DEGREES

6/29 2 /l2

7.NOTES PID MAKEMODEL: (s H Js Mé A PDseraLs: f2- 1061 Golors from Munsell Sell Color Chart, Rev
WATER LEVEL MAKE/MODEL: -WATER LEVEL SERIAL#:
ELEVATION DEPTH | USCS CLASSIFICATION OF MATERIALS SPT DATA |MONITORING REMARKS
({Feat) {0.5 Fest) | (PPAM/CPM) {Sampla [De/Deplhs!Core BowEls.)
o | Upd 3 S0, etef, e ma) oet, 0-20- | 24 | Kot Jt. 19
SH | Baniiade) dUt’, i) lJ‘ZSK))’-&’f) billk -
D/ ﬂ:z%q
- Vet C'é(f(n)r e B A 695 / 4/20/!2)
9| s [Shle K gy raeceed) * //zcid(a) chy, 8 Tg__|19-09 o83 4/l
Mo(e Yl 15" l)- 0i%
Suchdend v lose) 15", demy- s L
22| S (Upew 54 Sendslose, boff w/ \/e!laLA Whiy on o [R: “hag; 2984 /L 1010
df/uh # Fon):h) /a) g pmre/
SH [Nest 60" \5)o€ 3’(0%/ Cal/w {l,,,l‘/ )4»::44(1«:)
Jodky bl | r'st /
SS_|lay/ % (LII)&'{'M( It dA/ f- (/(MA /M&zfﬁ()
Fia
9 | S5 |Scbstome, Motz k. Pfc-»m) DL .»a/ dh B e A sy
tbeds Mm /om <h' 1y //actlt/LJ
) t;/ boiy O W//(
~ v
56
5o
PROJECT GEOL(Z]:SDTS%TUREIDATE BOREHCLE NUMBER 5
RVAP- 66 RT ooz | Manw-iif




WELL NUMBER: N:' 2 M- ”jﬂ”dd BEGIN: 6/20/}2 END: 4/2}/12

COORDINATES: N: 560459 REFERENCE POlNT T0C ELEVATION:  MSL
E: 2355249 1035.08
DEPTH ELEVATION

STEEL GUARD POST ———STEEL PROTECTIVE CASING WITH CAP
| ] (APPROX. 3 FT AGS)

L |

TOP OF PVC FLUSH-

JOINT RISER WITH PROTECTIVE CASNG
WATERTIGHT CAP, DI (IN) 5
APPROX. 2.5 FEET AGS TveE: Vi
I | TOP OF CONCRETE

v

- BOTTOM OF SURFACE CASING - fq
BACKFILL MATERI

TYPE: 'Po/{)(nh Coment \'xn’m{ det

CENTRALIZERS (FT BGS):

NA

RISER CASING
DIA: (i) 2

TveE: §ch o N

TOP OF SEAL
ANNULAR SEAL

TYPE: e o’ l)
"

< 3|"
TOP OF FILTER PACK P

JOINTS (FT BGS):
Fh:',‘r ﬂ/uaﬁ

FILTER PACK

TYPE: @Prj}y iES

TOP OF SCREEN 33'79

SCREEN I) ’1’0
DA (IN) 2 TYPE: WG
OPENING  WIDTH: g0

4374

BOTTOM OF SCREEN

h 4

r

sotrom o sume ——»
/s
Ay

f—————— BOTTOM OF HOLE -
4
HOLE DIA: (INy———— STA «—

{
Recorded by: M%D M\A}MJ\L}JD QA performed by:



HTRW DRILLING LOG

BOREHOLE NUMBER

ESGm - 13

DISTRICT

USACE - Louisville

1. COMPANY NAME

oM

2. DRILLING SUBCONTRACTOR

SHEET 1

OF 4
Frontz Drilling

3. PROJECT %V A A‘P_ b ?\I

4 LOCATION  RYAAP 8451 State Route 5 Ravenna, OH 44266

5. NAMEOF DRILLER 72 [op ] ,

6. MAKEMMCDEL OF DRILL Cm E 66 / WE 75

7. SIZES AND TYPES OF SAMPLING EQUIPMENT

B.EOREHOLELGCATION R 2 1 /e 13/ EBbmiy - 125

2% W bl o

9. SURFACE ELEVATION/DATUM qu? sd

A" T Hoh

10, DRILLDATETIME  gTARTED: 6/,/"2

COMPLETED: ¢ /1 / 12

804 1 WA

15. DEPTH GROUNDWATER ENCOUNTERED Lsa

$78" tote darl I G1 (2" witedint énte)

16. DEPTH TO WATER/ELAPSED TIME AFTER BOREHOLE COMPLETION

12, OVERBURDEN THICKNESS 150 Ix 7

NA

i7. OTHER WATER LEVEL MEASUREMENTS (INLCLUDE DATE/TIME)

N/ : First Water Encountered

13. DEPTH DRILLED INFO BEDROCK 20' q ,

14. TOTAL DEPTH OF BOREHOLE 7’ - AJA

18. GEOTECHNICAL SAMPLES UNDISTURBED: el (o1t DISTURBED: [fo- TOTAL NUMBER OF CORE BOXES |

20. CHEMICAL SAHPLES /A P RAD: NA P [ TOTAL CORE RECOVERY %]
22, DISPOSITION OF BOREHOLE DATE STARTED/INSTALLED: DATE COMPLETED/ABANDONED:

BAGKFILL TYPE; ™ crout I* BENTONITE [~ TEMPORARY WELL POINT [V MONITORING WELL

23.NOTES BKG: <Background BGS: Below Ground Surface CPM: Counts per Minute PPM: Parls per Million

W : Static Water Level

NA: Not Applicable

LOCATION SKETCH/ICOMMENTS

SCALE: None

........................

..........................

..................

.........

O

..............

mdh;/ X

PROJECT

AP b BI

BOREHOLE NUMBER

LBOmy -1 3!

GEOLOGIST SIGNATURE/DAT :'.I
X aﬁD A WLL&D wh2 )2
; .



BCREHOLE NUMBER

DISTRICT
HTRW DRILLING LOG (continued) USACE - Lowisvite CBG ) - 191
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WELL NUMBER: (g @ 5,

IEND: 8/13/12

BEGIN: &/)2/’2
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CENTRALIZERS (FT BGS):

NA

JOINTS (FT BGS):
Flush {%M

COORDINATES: N: S71685 REFERENCE POINT: TOO ELEVATION: MSL
E: 23?QGMD 950 0%
STEEL GUARD POST STEEL PROTECTIVE CASING WITH CAP DEPTH | ELEVATION
I |/ (APPROX. 3 FT AGS)

TOP OF PVC FLUSH- ’_'
JOINT RISER WITH PROTECTIVE CASNG
WATERTIGHT CAP. « DA ON) S
APPROX. 2.5 FEET AGS Tk Silec
! ] TOP OF CONCRETE

. 0

2 rd

BOTTOM OF SURFACE CASING -»
BACKFILL MATERIAL

TYPE: 'Rm’ﬂmb coen{ J:wi

RISER CASING
DIA: (IN) 2
TYPE: §eh 46 PV

TOP OF SEAL

ANNULAR SEAL

vPE: Jenton (e 1,»]1718’
3/3 i J.‘(_

TOP OF FILTER PACK

57

h, 4

FILTER PACK

TYPE: J:A]e‘/ 45

00,5

TOP OF SCREEN

SCREEN

DIA:(IN) 2 TYPE: W*()}o

OPENING WIDTH: p.010

.5

BOTTOM OF SCREEN P

HOLE DIA: (INy————» 5
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BOTTOM OF SUMP ——p|  T0.75

(BT

BOTTOM OF HOLE
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. - SHEET 1 OF 2

b&[\q Frontz Drilling
3.PROJECT — quAM. L BT 4 LOCATION  RVAAP 8451 State Route 5 Ravenna, OH 44266
5 NAVEGFBRILER o o Ty 1/ 6. MAKERMODEL OF DRILL 4 A" 8¢
7. 1755 AND TYFES OF SAMPLING EQUIPMENT 8. BOREROLELOCATION 9158~ NTA 2 KCJ W/ Nh - 107

8. SURFAGE ELEVATION/DATUM f

4" 1Y sk

077,40

2 6;):‘1

10, DRILL DATE/TIME  gTARTED: \3/23/}2 COMPLETED:

Af10/12

Jpod
[

15, DEPTH GROUNDWATER ENCOUNTERED ?. 7'/?2 v

12, OVERBURDEN THICKNESS

NA

16. DEPTH 1O WATER/ELAPSED TIME AFTER BOREHOLE COMPLETION

M

13. DEPTH DRILLED INTO BEDROCK

NA

14, TOTAL DEPTH OF BOREHOLE

17. OTHER WATER EEVEL MEASUREMENTS (INLCLUDE DATE/TIME)

N/

130

18. GEQTECHNIGAL SAMPLES

UNDISTURBED: ,&‘:ﬁ’ N 4

DISTURBED:

I‘IQ. TOTAL NUMBER OF CORE BOXES Nﬂ

NA

20. CHEMICAL SAMPLES CHEM: N A RAD: NA

OTHER; 21, TOTAL CORE RECOVERY %

22, DISPOSITION OF BOREHOLE DATE STARTED/INSTALLED: 6/23/,2

DATE COMPLETED/ABANDONED: 4/ l I/ [¥]

BACKFILL TYPE: I ocRrout [~ BENTONITE I~ TEMPORARY WELL POINT [V MONITORING WELL
23. NOTES BKG: =Background BGS: Below Ground Surface CPM: Counts per Minute PPM: Parts per Million
v : First Water Encountered v : Static Water Level NA: Not Applicable
LOCATION SKETCH/COMMENTS SCALE: None
.................................................. N o e
N
................................................ L\
........................................ ) O Vo e )
yerBarsierienads snragscesdpans, S FOUTTIN SR, HTTRIPIe TN 0 G .....................................
g T TV SV N kLot AU R O OO WO OO OO 78 WS O
') Y o » FIY TLTRLTITC - IRETTRTE Y, TRTPRTTRLH
/ B
PROQJECT : GEOLOGIST SIGNATURE/DAT BOREHOLE NUMBER
RVARY- 66 By X5 )61\@ ZOD 3/26/12 NTA -1




DISTRICT BOREHOLE NUMBER
HTRW DRILLING LOG {(continued) USAGE - Loutssllo NTAnd- 119
1. COMPANY NAME 2. DRILLING SUBCONTRACTOR
5’ Qﬂ] Frontz Driling SHEET 2 o 7
3. PROJECT ?WJ 4?_ b 6 ﬁI 4. LOCATION RYAAP 8451 SlaleRoules,.Ra\.ianna. OH 44266
5. NAME OF DRILLER %f %{e/ 8, DIRECTION OF BOREHOLE ¥ VERTICAL r [RCUKED OEGREES
7.NOTES  PIDMAKEMODEL:  (§rac pis A poseriaie: 42-1661 Golors from Munsel Soll Golor Chart, Rev
WATER LEVEL MAKEMODEL: WATER LEVEL SERIAL#:
ELEVATION DEPTH scs CLASSIFICATION OF MATERIALS SPT DATA [MONITORING REMARKS
{Feet} (0.6 Feet) | (PPMCPM) (Sample |Ds/Depths/Cora Box/Etc.)
0 U 2" Topsncl ¥ dn é(Jc)a/ fhls 2-1- | 0 |02/ 0%
(L Wt 1 5y by 0¥ b /m fol AR, pfcw? -4
Rewondd Sl cL/ S u/ A e.r?/ il Ao |32
‘ DX: Jei /eu} o(;sz)‘ i»f)
’E/ )
2 |1 Jf/[[J des, ber v/ /ed ()l //\L/VK&S 74/ 5 0 Z-‘J,/f . %0
&Ag}éef,. 3r/J ol \51//() 6-9
% 'y
2% | ¢ |Snd (efwelr bis, e ) g wblle 5, o) el | 2o | 0 |48/ 0f58
i Joaed 2", deo buconip_ el ia los 4 | 32
1 Y
[N &:J(J bin, - ¢ts tined PR Ur/m’ As_1ad- | O LA 1007
ad sH yotlt ARV 23
( £ 1Ty
wtof hspmtd
[ | SP s, ], deronis 60 i ot 8 el ot dﬁ-‘qel W 0w A o
Jw /o P"t)\naj ﬁ:{v(({e«) R 2y
70
heaw 18 | 5P &nJ ?ﬁa/" bia wdamzu{ 1/ /,, e 2e) xo/ Sofe 2-2- 018204 ; 119S
-¢f5 w U?):/ .5 &11,(4 o3
R="
20| $P_|6ud, vpd W ben, ned- efs Pfawa) el 22- | ¢ 2o~22ﬁ/' 44
5}‘] \fﬁ?J , IME/@ f<\/ 7/» p/m?é() JJaf »3‘5“)
s % "y
2 /
PROJECT GEQLOGIST SIGNATURE/DATE BOREHOLE NUMBER
TARD- by AT MCZ»ZO ) §/e8flz | WA wa-nd

£ R b log e NI 09, i e




HTRW DRILLING LOG (continued) z:::;ciwisvﬂa BOREH:}:’ET,:BET 114
1. COMPANY NAME 2. DRILLING SUBCONTRAGTOR
5@]»/) Frontz Driffing SHEET ’73 o7
3. PROJECT «\[A l:ﬁ)_ J) b ?\ I 4. LOCATION RVAAP 8451 State Route 5 Ravenna, OH 44268
5.NAUEOFDRILER (7, %id 8. DIRECTION OF BOREHOLE TcAL MeusED DesREES
7.NOTES PID MAKE/MODEL: dm 05 MS /} PID SERIAL#: /]2“ 18 bl Colors from Munsed Scil Color Charl, Rev
WATER LEVEL MAKE/MODEL: WATER LEVEL SERIALE:
ELEVATION | DEPTH | uscs CLASSIFIGATION OF MATERIALS SPYDATA [MONITORING REMARKS
(Feet) (05Feet) | PPMiCPM) | (Smpls 10s/DspihsiCore BoxiEte)
22 |67/ \S&ac\ i bt w/ lod §* A g 1) e sl | 22 leber | 22-24 A L
Bl sheded 25 | 0
2+ 2y
2 24| S/ Jmc\ 4e/ b?/ Cds p/quj we'{, AR VAR L ) Z'J%/é,: 1152
/g "ol era»/el i et 2° i j-2-4
32 9y
26 | S | 3" med-tts sond 22 | 0 |2-20/ ust
2 | el Nl 2" ey illy ck/ Sonte P/aJel et .
S st 6" S'M/ &rvﬂi g4, e f/c\/d ’ a/ wel | %"
26 thpel 1" eppects o _be_carydosa et a1- | 0 [28-w A, e
P (ow@! 10" 15211(3 S, m&} (s P/t{viﬁj /qu scll 1~
# g(cwd "ot ’ B Yoy

30 | SP | ind pey, Mechpfa,fJ /au/m/m:) seod b | 2-1- 0 .30-32,%/.' )20}

xll ffML' Jed 2-1
Ry

0z | §P Jcm) e/, »m) 20 a’c-m:() nctefs_ptavel PH- L0 1823 A g7

lodu 27 ow%f wel i’mwﬁﬁ -1
0 A=
PRSP AS <b0\f€ LSC;JJ i Hlét]‘ (s, /ﬂ?/t? m\WL/Jﬂfv’Gj. H-3- ) 34-36 ﬂ 1222
’ i) (’ ‘ 0 O 7 7
et 33
R "oy

5

PROJECT GEOLOGIST SIGNATURE/DATE BOREHOLE NUMBER
IARD- 66 RT X éa) ngﬁv V2812 NTA mug - 49




DISTRICT BOREHOLE NUMBER
HTRW DRILLING LOG (continued)
USAGE - Lovisvila NTA M =119
1. COMPANY NAME 2. DRILLING SUBCONTRACTOR
- SHEET ; OF
é@/ﬂ Frontz Drifing ‘1’ ?
3. PROJECT ’g v/) A'p' 6(1 ﬂ I 4. LOCATION RVAAP 8451 Siate Routa & Ravenna, OH 44266
5. NAME OF DRILLER Toe 72,-{ (/ 6. DIREGTION OF BOREHOLE o DEGREES
7.NOTES PID MAKE/MODEL; PID SEReALE: A2 Cotors from Munsell Soil Golor Charl, Rev
Sirtvs Mo/ Az-1841
WATER LEVEL MAKE/MODEL: WATER LEVEL SERIAL#:
ELEVATION | DEPTH | USCS CLASSIFICATION OF MATERIALS SPTDATA |MONITORING REMARKS

{Feat) (0.5 Fest) | (PPM/CPM) {Sample IDs/Depthal/Core Box/Elc.)

bt | B | SP |Upd 12" \nd, pief, med- dis p/aae/\ Jw Jaesnd | 11- | O |d-38 4 1202

N rg\ext b c’qw Sfi etef Jo/z‘ S p/;f/\n <5/€ 4-if

6 |Last 4" Lla/r?/ etedel el "ot ci(,/_o é/ R I

bte | #38] SP et 15" Jand, b - §1/, e o s ccine), el | 8-3- | 0 40 flo_ 1240

60 ﬂw’mcjd \fcch efaJe ( P/C\/ WSonag c&/ "'J’//ﬂ wef

Sfm’el “o 1" (JU&IWE/X‘&J Re By
heate 4 SP_lund 12" S, bin- erc/ 7o v s rmeJ wef g-4- | O ‘!0-*{2/5; 1248
© | 66 [Raciald .%»;A"wel X 54, -8 geined, el | 10-17
Sontt .S’a U c‘d/\/ 0 10; O/H 5 304(’ g- 2%‘/
ek 421 SP |the 7 $ord, bia- é’fd e~ &S nfanJ et 1-20- | 0 |Ne-d A 0258
ML /ffmwgl/ T, dea/ 50 2}. (gﬂ,/ /AJ &ntJ ¢ f/mfc 27-18
ad .’Mm AA/ % 2%1/
| Jeant B SP | Une 8" liﬁ() /r? WA r/arﬂ) dra- e/ Moss] §-29- | ¢ ‘W-%/ﬂ; 1308
A A‘M? S,HJ C)ﬁ./";/wel rmf 074156‘ 5%)* -
¢ ad §” T)/ 3( /I// c’a/ f/«f../ c)/,/ bn?'t‘ N ij ﬂ’z%‘l'
Jid
heow | W6 | |upe/ 4" viad 214 Y A 149

L | Rougndd T, f/a/ o /// ck/. Jaﬂf gl f/cveJ ¥-5%4 D

J/J }m% Pt e/ uelbee) ik @ i) B g

#u8| CL[\Sill) ey {.‘l_/ P, Sowt F/cve J/J het) d2-NF| D *,lg-so/d ) 1500
S B B ¢ - 5/

Ry

s0 | CL §)§/ ty L)« dhost o snd £ sndstne 1 23-5%| O \5%62//1,’}.' 154

» Hhes - A

PROJECT 0‘ GEQLQGISY SIGNATURE/DAT, BOREHOLE NUMBER
BVAAP- 4 AT gw Bdm j)é&() s/za/n NTA w214




HTRW DRILLING LOG DISTRICT BOREHOLE NUMBER
onfinued
(cont ) USACE - Lovisvife NTA my) - 19
1. COMPANY NAME 2. DRILLING SUBCONTRACTOR
sieer A g o
GGM Frontz Drifing - ?
4. LOCATION AVAAP 8451 State Roule 5 Ravenna, OH 44268

3. PROJECT ﬂwm? M’ ﬂl

5, NAME OF DRILLER q‘oe Tetf/

6. DIRECTION OF BOREHOLE

INCLINED

DEGREES

7.NDTES  PID MAKEMMODEL: .5;(,; vs M\)4 PID SERIALE: [}2»[8[,} Colors from Munselt Soil Color Chart, Rev
ELEVATION DEPTH USGCSs . CLASSIFICATION OF MATERIALS : SPTDATA [MONITORING| REMARKS
{Fest) , {0.5 Fest) | {PPMICPM) {Sampls IDs/DeplhsiCore BowEte.)
2 | ¢l | Slly oy Pl ey some peved | Jey, hedd f% 0 | 5254 /L 54y
N ARV A B 3= "%y '
. 54| S |tpe 8 JMA e/, /maﬁ e na\ Je sill g | O | sesi AL 1699
» 1wl J@!f? C@M/f o/, )t:»n z/// ok Jrcble 20-
el | Lol 7' 7 )/g c/«/ 1”([4/ {/f /a) f sudl efwe dorty R: Y
56 | P | upw 3 aad, fooned paine) it el M| O |Ssd A 2
L ’)’éom S //J dey 4 ﬁ r/«:/ / 75//6 snc m:w: Jf/ 34-5%
2 o LT B Y
5 |0 | $illy cly Gill, cs chote, (elishyollod ol ficg | d0~38-1 O |sg-g0 A 163
L w2 v -5
R Py
5
bo_| ¢l \f:/l)/ daf 4l s choe, o/ Joty, ked, Aoy | 1828 0 e/l us?
6{/ /&J e/ml Ol el &J 1., [ | so-45
~ 3 My
42| ) Ut 15" End,_gtey_ned-ces, iy, el 2420 | b {649/ ; gdsq
¢l ﬂeh;c el It fl ca,/ z‘ / i) Sone sl ! J.wef Lm -1
Mo& \S{// C(un!/{ R Y
_____ W el \smcmri ey, Il snd ? peael (t017) Jony [17-301 0 L4t oy 092
s ] moc) 6{%/ 4p-43
% Yhy
i
b | €L | 3" il o) LI, 45 ch WYl o Nbebt A 0839
| Nl 7' 6 /{/ b, gtey s ol ;mJ wedces  |B: "
PROJECT }U’ Ci Lowaf ls 6 {/ C}CJ{ l/ U/ug Jt &ﬂdigﬁogs'és{GNATUREfDAlE BOREHOLE NUMBER
RVAAP-bb R LﬁD 3/24/fz NTA g - 4

h




HTRW DRILLING LOG (continued) e 119
1. COMPANY NAME 2. DRILLING SUBCONTRACTOR
EQAM Erontz Drffing S A T F
3. PRCJECT . 4 4, LOCATION RVAAP 8451 Siate Rovte 5 Ravenna, OH 44286
5. NAME QF DRILLE§VAA? {i‘]é'oc‘g-rle{d 6. DIRECTION OF BCREHOLE @ INCLINED DEGREES
7.NOTES PID MAKE/MODEL: er us M PID SERIAL#: /}2- 1861 Colors from Munsell Sofl Golor Ghart, Rev
WATER LEVEL MAKE/MODEL; WATER LEVEL SERIALH;
ELEVATION DEPTH USCS CLASSIFICATION OF MATERIALS SPT DATA {MONITORING REMARKS
{Feal) (0.5 Feet) | (PPMICPM) |  (Sampls 10s/DepthsiCore Box/Ele.)
8 | mm ¢t fed ol ¢ s meJ b, so/d |0 | 4870 A; oo
v 3 Y
o | | Silly ek 4l 45 chose $ofs | O |70-RA, jot
o 7 B o
72| S [upel 1’ S oﬂ;/ P ma) W sit, ml/ FHSY 0 |72 s
sorle) el ’ B My
AL | Rewciadd 6!{/ c)c,/i , 9{4/ Jral S0d ¢ MM? Jon;)
A7 Moﬁ) R /
7 | OP | Uy 1o \E'}() el J- ne) f{coe) Jed s, ul 25-96-50 D ?4-74/&’ 1444
ML Meﬁi y' dﬁ/h/ li’ﬂé/ 6/f efn/ UeJ('( C(Ju:U/ /aJ (f el B PP
CL | Reme 4){/ Ji! é/ C’C»/ Pfﬁ/ /f*J JmJ / / Jer// p/we’
al Jc:wn m,:c] & /
7 | SW lf‘m! 5" \Slm) e med- pﬂae) L»JE{ 8.24- 0 ?5’73,-/[/,' 1923
ML | st g ck/w sy il gt o gl bl s
¢, | Rewx: /I(.\(/ W M/ Lie J & ” ﬁ/é/ e /hJ &ruJ o(wf ffwel / A Z%V
.l (Ja- 12" ) ity )
8| SP | Ut & iend, i), -l pfmm) Jel 545 0 |78-do )l 1599
¢ |t 4 illy ) b Jn/é’ wel e sl B Uy
Roncld_silly ey 41/, bl god * e, o,
5 A d 0
]
80 | SP [upet 3" Nkad gty ey e/web wel (pabedly ppdosa) | 7035~ 0 |Qo-82 /1 1659
66 ?fmf i c\/(,f )‘é\lfl pﬂ-‘v;/ Mo Si /m Jcnc){, F/é(\fe] / 46- %,
4 !!"(c’c If’ «g:!%q .
5
PROJECT GEOQLOGIST SIGNATURE/DAJE BOREHOLE NUMBER

RVAAD- bt AT

ML;JJU 3/24 /12

NTA jg - 119

A’Sgd,‘l) )’5{\}




HTRW DRILLING LOG (Gontinued) -~~~ -~ oo o T -
1. COMPANY NAME 2. DRILLING SUBCONTRACTOR .
el FronieOiting T Ty
3. PROJECT ﬁV/}A? él’ ﬁl: 4. LOCATION RVAAP 8451 5tate Routs 5, Ravenna, OH 44268
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WATER LEVEL MAKE/MODEL: WATER LEVEL SERIAL#:
ELEVATION DEPTH uscs CLASSIFICATION OF MATERIALS SPTDATA IMONITORING| REMARKS
(Feety (05Feet) | (PPMICFM) |  (Samplo IDs/Deplhs/Core Box/Ets.)
do | CL { Uy R i A’/ cW 1, ) S-S sl bl god | 30-261 0 |82-8¢ A 1630
al(nn ljcf ’ 43- 5/‘)‘
66 | lasd 12" \fnd ¢ el er</ noifl_fed il W B Yy
(8 J<a
'}, s
g4 | Q| Silly a)w G, o, 0l sad ¢ gt mosl hd | 20-20-| 0 Lag.uft: st
66 cJaJ ocm)’ p/a/é(f {va loe/ 4’ Stfs
0 A,
g 1 |y 50 ¢ g, gre, wut co,,w(oJ,. %) 100~ 8- 8688 A+ 1030 (o
e Yd //4:’5 14 Jode/ 3 100/3
=y
© UL, bl zon_fiol sze of o) ¥ gt g R T Y00/ 1516 (34}
2| o Nf«b{ 4 z’f &na 4 fmf aﬂJ /n WA ol t) /c d!g ’ ’
afdfltb Ll st v
GP | Fom S- 10 /ﬂ {¢s 6(0(! pfw’t !W I{ /n Mﬁ) ’0/"/
ode) oy L
G| Fam 10-0 /1 J:HJM“, 1ee] oot ) ol
ol (()th (1 !!") (. mi”df i%rour%
100 | G| Sitlyeley ) o) o) Jo ded, fud sl ml R Wohzo 0= 110 ;1620
"K(b le( ALH}D
2010 MR o) ome g, moist é.-f)\/ batlle Re 10’ 1o-120 A5 1090 (4o
A / " ’ o
120 Uyt 2 \s,l{ of_elit deg W' /n ms &nA LJ/ (fi.le) soe  [R= 107 !?043017[{,,' 1297
Ol | it uei i) &J )5’ \f,HJcAfH M/ &m st/
o/ | ol 20" Mb and? ol ) togpe e .
# |’ foinde J-HJ C’a/{ I ,/zJ doe 1l so) ? gea)

PROJECT

RVARP-bb AT

BOREHOLE NUMBER

GEOLOG T SIG TUBE:’DATE
ASO &l? /2

NTA mu) - 119

( 'lﬁo/fz

e

)



WELL NUMBER: NTA Ml - 18 BEGIN: ”/NJ//Z END: q/”/;g
COORDINATES: N: &51266 REFERENCE POINT: TO( ELEVATION: MSL
! 2346013 1080.07

STEEL GUARD POST ————STEEL PROTECTIVE CASING WITH CAP DEPTH | ELEVATION
! '/ (APPROX. 3 FT AGS)

TOP OF PVC FLUSH-

JOINT RISER WITH PROTECTIVE CASING
WATERTIGHT CAP. DIA: (IN) &
APPROX. 2.5 FEET AGS TYPE: Siee!
[ Yy TOP OF CONGRETE
> 0

~ 44

4— BOTTOM OF SURFACE CASING -» (D"?
BACKFILL MATERIAL

TYPE: R{Um(v bén{cnl&’ S'wt

- ————
A e o e e o -

CENTRALIZERS (FT BGS)

M Ve v A

RISER CASING
DIA: (IN) 2
TYPE: $eh 4o VG

3%

TOP OF SEAL
ANNULAR SEAL
TvPe: Clnglet ,]o’f?)us

JOINTS (FT BGS):

86.9

TOP OF FILTER PACK

Y

FILTER PACK

TYPE: 5;()]{1 45

TOP OF SCREEN qo

SCREEN

3¢
DIA:(N) 2 TYPE: ;’V%O
OPENING  WIDTH: 0010

BOTTOM OF SCREEN » ‘00

BOTTOM OF SUMP ——— 10.2
130

l¢¢————— BOTTOM OF HOLE -
HOLE DIA: (IN)—— 9'/4 —
/ Note @ 3" b o 120-130 A

Recorded by: M&U 4 )dﬁwiﬁtfﬁb QA performed by:



HTRW DRILLING LOG

BOREHOLE NUMBER

WBOxw - 018

DISTRICT

USACE - Louisville

1. COMPANY NAME

£

2, DRILLING SUBCONTRACTOR
SHEET

1 OF 2
Frontz Drilling

3. PROJECT ‘KV/JI?P" [gé m

4.LOCATION  RVAAP 8451 State Route 5 Ravenna, OH 44268

%, NAME OF DRILLER /‘)éﬂ?f) nﬂ,_c( W/

6. MAKE/MODEL OF DRILL CIM “

7. SIZES AND TYPES OF SAMPLING EQUIPME

6. BOREHOLE LOCATION ). > H,,,(Qecngl x-ﬂJ LJ/‘JBGMMJ di

qu " 'rh }{\54 9. SURFACE ELEVATIONDATUM 490.50
3 \f&[ﬁ\/ T 10.DRILL DATETIME  gTARTED: j4/j2  COMPLETED: 6//5/ /)2
{ 75, DEPTH GROUNDWATER ENGOUNTERED 1

1A

16, DEPTH TO WATER/ELAPSED TIME AFTER BOREHOLE COMPLETION

12, OVERBURDEN THICKNESS

N

AL

13. DEPTH DRILLED INTO BEDROCK

N

17. OTHER WATER LEVEL MEASUREMENTS (INLCLUDE DATETIME)

14. TOTAL DEPTH OF BOREHOLE

24/

A

8. GEOTECHNICAL SAMPLES

'UNDISTURBED: éj( 51/ Jubt  DISTURBED:

|19. TOTAL NUMBER OF CORE BOXES NA

20. CHEMICAL SAMPLES CHEM:

B OTHER:

NA |21. TOTAL CORE RECOVERY % 'J/}

22, DISPOSITION OF BOREHOLE

BACKFILL TYFE: I~ GrRouT

DATE STARTEDANSTALLED:
[~ BENTONITE

DATE COMPLETED/ABANDONED:
[* TEMPORARY WELL POINT [V MONITORING WELL

23. NOTES BKG: =Background

V : First Water Encountered

BGS: Below Ground Surface

GPM: Counts per Minute PPM: Parts per Million

v : Static Water Level NA: Not Applicabla

LOCATION SKETCH/COMMENTS

SCALE:

............

................

.............................

...........

...........

.........

....................

PROJ

ECT

RVAMP- b4 4T

GEOLOGIST SIGNATURE/DAT
£U er@O é/N/lf

BOREHOLE NUMBER

WBOM- 018




HTRW DRILLING LOG (continued)

DISTRICT
USACE - Louisvile

BOREHOLE NUMBER

WD mu- 018

1, COMPANY NAME

oM

2. DRILLING SUBCONTRACTOR
Froniz Drifing

SHEET 2

o 2

3. PROJECT

RVAAD- 44 BRI

4, LOCATION

RVAAP 8451 State Roule 5, Ravenna, OH 44268

5, NAME OF DRILLER A{m hféﬂ&x/

6. DIRECTION OF BOREHOLE

W VERTICAL

r INCLINED DEGREES

7. NOTES PID MAKEMODEL: N/j( PID SERIAL# Colors from Munsel] Soll Color Charl, Rev
WATER LEVEL MAKE/MCDEL: WATER LEVEL SERIAL#:

ELEVATION DEPTH USCs CLASSIFICATION OF MATERIALS SPT DATA |MONITORING REMARKS

(Faet) (0.5 Feet} { (PPM/CPA) {Sample 1Ds/Depthe!/Cora Bow/Els.)

ﬂefd io 69»} )si)p %/ WBG M - 01F
R %4 18 A 146
1o A/ L
Shelby Tube -
/
l %0 .fswe?/, Al

%

18-20 /¢

:J:em/ mc

124 e
al wlee o bt
Blud o)l o A A - o) 3/ donrp
J
M
26
}5’

PROJECT

RVAAP- b A3

GEOLOGIST SIGNATURE/DATE
mylfé‘ﬁ@ 6/39/12

Wb m-018




WELL NUMBER: 5 1 0.0 BEGIN: @ﬁé/{/)f END: éﬁ{/zz

COORDINATES: N: 562659 REFERENCE POINT: 700 ELEVATION:  MSL
E: 2361302 90145
STEEL GUARD POST —————STEEL PROTECTIVE CASING WITH CAP DEPTH | ELEVATION
] / (APPROX. ,z;f FT AGS)

| : \{ | J

TOP OF PVCFLUSH- |-
JOINT RISER WITH : PROTECTIVE CASNG
WATERTIGHT CAP. . Dl 1Ny &
APPROX.2 FEET AGS : rvee: el

34

i A - 4_ TOP OF CONCRETE

Y

45

‘“— BOTTOM OF SURFACE CASING

BACKFILL M(YT R!Art {
TYPE: 'Po/Ua,a \l){_’r Or].'{ J!ﬁd

N L S —

CENTRALIZERS (FT BGS):

NA

RISER CASING
DIA: (IN) 2
TYPE: Sch 40 PVC

TOP OF SEAL
ANNU{LAR SEAL
Tvee: Benboadt Joley

La/g n) )5

TOP OF FILTER PACK

JOINTS (FT BGS):
Agh- ed

FILTER PACK

TYPE: ;5:3]17/ e

TOP OF SCREEN

SCREEN J, d
DIA: (1N} 2  TYPE: &’PYCO
OPENING WIDTH: 9, 0)

BOTTOM OF S8CREEN » 255

r

BOTTOM OF SUMP ———— 2375
o 24 ’

BOTTOM OF HOLE

HOLE DIA: (1N)—————>| ' —

/
Recorded by: M &D )dv»jz.gﬁﬂ QA performed by:



HTRW DRILLING LOG

BOREHOLE NUMBER

WoGMm - 019

DISTRICT

USACE - Loulsville

1. COMPANY NAME

2. DRILLING SUBCONTRACTOR
SHEET 1 OF l)

EGW Frontz Drilling
3.PROJECT  I\AND. b AT 4.LOCATION  RVAAP 8451 State Route 5 Ravenna, OH 44266
5. NAME OF DRILLER 6. MAKE/NMODEL OF DRILL Chf £-55 / C}.’E [ 5

7. SIZES AND TYPES OF SAMPLINGERRUIFMENT

Voo Telled [/ Aetn ‘%‘cﬁ?/

8 BOREVOLELOCATION i 1) - ){)&{fb 4]0,{ U;qf}e?ec( RJ &I{ E';z

2°% 24" bl won !

9. SURFAGE ELGVATIONDATUM " gag 45 ( W3- 00]

WRIN sh

T0.DRILCATEMTME — sTARTED: §/J1/)2  COMPLETED: (/18 /12
7 T

3H” TN Kok

16, DEPTH GROUNGWATER ENCOUNTERED Jq /{

514" Cofe bette] (N Surics)

16. DEPTH TO WATER/ELAPSED TIME AFTER BCREHOLE COMPLETION

12. OVERBURDEN THICKNESS 30 . 7 M A

13. DEPTH DRILLED INTO BEDROCK 59 20 7 17. OTHER WATER LEVEL MEASUREMENTS (ENLCLUDE DATE/TIME)

14, TOTAL DEFTH OF BOREHOLE 50 4 N A

18, GEOTECHNICAL SAMPLE% T ( UNDISTURBED: 7}’ “K dofe DISTURBED: |19. TOTAL NUMBER OF CORE BOXES §

20, CHEMICAL SAMPLES I\l h CHEM: RAD: NA OTHER: |21. TOTAL CORERECOVERY % & 8

22. DISPOSITION OF BOREHOLE DATE STARTEDANSTALLED:

DATE COMPLETED/ABANDONED:

BACKFILL TYPE: I~ erour |7 BENTONITE [~ TEMPORARY WELL POINT [¥ MONITORING WELL
23.NOTES BKG: <Background BGS: Betow Ground Surface CPM: Counts per Minute PPM: Parts par Millicn
V: First Water Encountered v : Stalic Water Leve! NA: Not Applicable

LOCATION SKETCH/COMMENTS

SCALE: None

"""""""""""""""" 5r<-me5‘;‘.}2¢.,-~‘__ PSS S A S et R il N
............................ 0 S 018 SR S P
U SN, =i
............ 0 / : % i) -
................... ey
S50 T U W W o 0 0 1 1 S O
..... L

........

..............

............................................................

PROJECT

RVART- 46 BT

BOREHOLE NUMBER

WG -019

GEOLOGIST SIGNATURE/DATE

B S

5/% :/Jz




DISTRICT

BOREHOLE NUMBER

HTRW DRILLING LOG (continued) s G - 019
1. COMPANY NAME 2. DRILLING SUBCONTRACTOR
6@”7 Frontz Driling BHEET 2 oy
3. PROJECT /KVQA?4 (Dé ?'1 4, LOCATION RVAAP 8451 State Roula 5, Ravenna, CH 44286
5. NAME OF DRILLER \Tﬁe Te#{eg 6. DIREGTION OF BOREHOLE v VERTICAL r INCLINEQ DEGREES
7.NOTES  PID MAKENODEL: ¢ /;33' Msh rioseraLE: A2- 1861 Golors from Munse! SoT Coler Chart, Rev
WATER LEVEL MAKE/MCDEL: WATER LEVEL SERIALE:
ELEVATION DEPTH USGCSs CLASSIFICATION OF MATERIALS SPT DATA [MONITORING REMARKS
{Feat) (05Faet) | (PPMICPM) | (Sampla IDs/Depiha/Core BowEls.)
0 | ML CW&J sl o 17K by, forinded b1 w/ /&J o/ | 4-3- | o o2 A 13u
Lofﬁeﬁ /u -5#(’/ p/ofe[ (@oﬁ o URY i f)/f g $-6
ity ol % "%
#2 | ML Clua\/ il bu tJ/Ju it/ mollles 32wyl &' 74 0 {24/ 1Y
s el f/wd «)N “ldy sl " -
/ ?: m%q
4| ML | Upd 8 Ck/d sift, b, o sudl Wd J// S9- | 0 |94 A o2
» i ot // 10-8
S| Bewes d Vend I 5«4 - ﬁiuw) JN Jeose, Z/ y
/m/l\/ wﬂ'] 59/{
b | 6P \54.”) bm foned P/c:wcc) 743 e/c\fel o /461. $7- | 0 -8 A 1
Vil a‘am) o 3// Jooe §-5
3%y
8 | b |6ad Yo wd-oned Ml qund, fos froes s, |24 | &0 A, 10
/’/ stled, bty deel St 4
2 ’ % Yo
10| P |Se &8 chove 3 | 0 LA 4y
5-5
% Y
A
12| SP |\ ! ;fwe) by, _fe le(/aJ bo sodshose chls FS-| 0 |RM A W3
gam Jaee:owf we{ i lode/ 1" 4-3
(i
) }B’ f
PROJECT GECLOGIST SIGNATURE/DATE BOREROLE NUMBER
RVAAP-6b BA )(5alt0 )dnngHD 8/5/12 | Whbmd-019




héove

HTRW DRILLING LOG . DISTRIGT BOREHOLE NUMBER
{continued) USAGE - Lotisvlla W B6Mb) . Olq
. COMPANY NAME 2, DR{LLING SUBCONTRACTOR
SHEET 3 OF L{
EO 1\4 Frontz Deiging
3. PROJECT ?\] A AP éé ﬂ I 4, LOCATION RVAAP 8451 Stals Roote 5 Ravenna, OH 44266

5. NAME OF DRILLER

Toe Tetle!

6. DIRECTION OF BOREHOLE

(VERHCAL )

INCUNED DEGREES

7, NOTES PID MAKEMODEL;

\S?f?gﬁ Ml ploserias: A2- 1861

Colors from Munsed Sol Coler Chart, Rev

{Feat} (0.5 Feet) | (PPM/CPM} (Sample iDs/Depths/Core Box/Elc.}
4| SP \54an by wed-ets ef::-aab ) r(é«e] /gmvl:/) L 11-3- | 0 W A, sy
g /f el 3y
.gyl%q
| P | \d, b, - ) efqoej o) We) Ll sH, |35 | 0 L ft: 1458
el 44
R "%
18|52 | vy 8° Sl 45 dloe f Ao ds ptng 5. | D 18-/ 1559
2| 90 | Neat & J}N/n sad, dty wel " 74
S5 | Negt 4" Yellow- b(»: wedhtd Salstore, wef - "y
| Lo 2" /{J c:J pm;/ ifle Jm) /&J M:vei stois]
20 | S| S gl bu - ned, el oy |34- | p 20-2 4 ol
gl éo/{ v 5(?7
3: %y
22 | $P | Sad ! mvel ba,_cts- efme) Sy " el gs- | O fay /i/,' 1612
5-9
» % "o
24 | GC | Clefe/ ind/ mw,l 78 *)oo/k/ solled, compeleble | &-5- | Q|20 ; sk
L A-4
ﬂeﬁq‘{%q
8
2 Mo tecoes/_cobble in shoe S-be |~ (228 [ 2040
/ - §-5
B %y
5
RVAAP- b6 AT M&ﬁb Sfoha | WBGmu- 014




DISTRIGT ROREHOLE NUMBER
HTR i :
W DRILLING LOG (continued) USAGE - Lovisvite NBC’) Wi O,q
1. COMPANY NAME 2, ORILLUNG SUBCONTRAGTOR
EDN, Frenlz Ditfing SHEET o L’ * q
3.pROVECT  RUAAP- b 'ﬂl‘ 4. LOCATION RVEAP 8451 Siats Routa 5 Ravenna, OH 44266
5. NAME OF DRILLER Joe Te’({{e/ / A fon ﬁ?&ﬁ(d 6. DIREGTION OF BOREHOLE @n_cg.) INCLIKED DEGREES
7.NOTES PIO MAKE/MODEL: J';?ﬁ g / M / pioseriae A2~ 1861 Colors from Munsel ol Color Charl, Rev
WATER LEVEL MAKE/MODEL: ' WATER LEVEL SERIALY;
ELEVATION | DEPTH | uscs CLASSIFICATION OF MATERIALS SPTDATA [MONITORING REMARKS
(Feel) (0.5 Feel) | {PPM/CPM) {Sample IDs/Depths/Core Box/Ete.)
28| §2 | Sl el bty / R, sod et g5 | D 2830wy
)ogge 2 e/wel b shoe - appes b be =
Wi QCea)S (»ra/ .5“( R ﬁ#
7a0) Aok L vad i spm’, bebewe i Aot S|~ laese /b wst

(o Mo); avez/ tefosel 0 30

\Sef J)olfora o/ wm’MJw czf;‘r;.a\a p 330"

2301 85 |\Sodstore \5\!/ z,)/ )1 he - ete o«,) Jedods (R 53% ’ 33.8-40.4 /- 0325 (¢/
0 3 35" 1l 794 ,40»7 i’@ (wz)
Cmelamfa{c 2oje 229" Anm fo; 6C<ﬁ<é)
L% dwj ML) ?%fﬁ)f))wt cmw'ome/df € ping

sbaondd) (o) Y7

>
40 | 83 \Smc‘lsfme JN// w/ we) an():r\fé /n fk")ef) velie R’bd/qnﬁﬂ 49.4 - 50 /( 1159
}mc{m lrowr 24 3.5 ;%m oa o/ ran (o’ubm Je.B Cofe &6711&::{
font 415" 427
At . 'iCS{Af)
50 L (}/

BNAM- bb R &Om o152 | W86y 019

Y



X0

WELL NUMBER: . BEGIN: END: .
R WBGww- 019 bfi5h2 Yrs)iz
COORDINATES: N: 562645 REFERENCE POINT:  70( ELEVATION:  MSL
E: 2361204 290,25
STEELGUARDPOST T STEEL PROTECTIVE CASING WITH CAP DEPTH | ELEVATION
i (APPROX.,ZIS’ FT AGS)

TOP OF PVC FLUSH-
JOINT RISER WITH PROTECTIVE CAGNG
WATERTIGHT CAP. i ANy &
APPROX. 2.5 FEET AGS TYPE: ‘j{“[

TOP OF CONCRETE

h 4

3.483"

BOTTOM OF SURFACE CASING =
BACKFILL MATE|

RIAL
TyPE: v cMmtf%ﬂ:

anu
B

-—— e b
LI R ]

N

CENTRALIZERS (FT BGS):

)

RISER CASING

DIA: (IN) %
TYPE: $¢A 40 WG

TOP OF SEAL
ANI\[UE_’/:'?]I?JXSE}ALl FJ
TvPE: Dewtpade Apleplv

()

’
TOP OF FILTER PACK » af

JOINTS (FT BGS);
Flosh - ill(e«ks

FILTER PACK

TYPE: \SEJIa\/ 7S

TOP OF SCREEN 39' %

SCREEN
: 2 . 5¢h 40
sy 2 TyPe: Se 40
OPENING  WIDTH: 010

49.55"

BOTTOM OF SCREEN '

’
BOTTOM OF SUMP ———— | qq'w

49.90°

- 4—————— BOTTOM OF HOLE b
1
518 —

MOLE DIA: (IN)——>I

/
Recorded by: M&D M@MLS&? QA performed by:




_ DISTRICT BOREHOLE NUMBER
HTRW DRILLING LOG USACE - Loulsville WBGm - 020
7. COMPANY NAME 7. DRILLING SUECONTRACTOR
. SHEET 1 OF
o Nj Frontz Drilling J
3.PROJECT — VANY- bl Kj: wd 4 10CATION  RVAAP 8451 State Route 5 Ravenna, OH 44266
5. NAME OF DRILLER \Jof T\’.IHQ/ /Ad(bf] M@(&/ 6, MAKE/MODEL OF DRILL CM b 55 / 0,!6 75
7. 61ZES AND TYPES OF SAMPLING EQUIPHENT / 8. BOREHOLELOCATION  pj_15 5 Lb 3 / NGy 008

!

2" 4" sl pm

9. SURFACE ELEVATION/DATUM

043,40 1

"th LA "M ' 10. DRILL DATE/TIME  graRTED: 5/3! /}2 COMPLETED: é/zé /12
\5%‘ ot bc({tl ()\J 5 95\ 15, DEPTH GROUNDWATER ENCCUNTERER 22» I 7

§H° TN WS4

16. DEPTH TO WATER/ELAPSED TIME AFTER BOREHOLE COMPLETION

12 OVERBURDEN THICKNESS 24 71 N A

13, DEPTHDRILLED INTOBEDROCK 1 /{ 17. GTHER WATER LEVEL MEASUREMENTS (NLGLUDE DATE/TINE)

14, TOTAL DEPTH OF BOREHOLE 43.26 N /]

T8, GEOTECHNICAL SAMPLES UNDISTURBED: ol coft DISTURBED: |19. TOTAL NUMBER OF CORE BOXES ]

20. CHEMICAL SAMPLES NA CHEM: RAD: NA OTHER: |21. TOTALCORE RECOVERY % {)()

22. DiSPOSITION OF BOREHOLE DATE STARTEDANSTALLED:

BACKFILL TYPE: ™ erout [~ BENTONTE

DATE COMPLETED/ABANDCNED:

[T TEMPORARY WELL POINT ¥ MONITORING WELL

23. NOTES BKG: =<Background BGS: Below Ground Surface

v : First Water Encountered

v : Slatic Water Leve!

CPM: Counts per Minute PP: Parts per Million

NA: Not Applicable

LOCATION SKETCH/COMMENTS

SCALE: None

........

...................

..........

.................................................

.............................

.......

PROJECT

RVAAP- 6b AI

GEOLORBIST SIGNATUREDATE
EDD dewnl},ﬁb /12

BOREHOLE NUMBER

WhGmy - 020




BOREHOLE NUMBER

=

) DISTRIGT
HTRW DRILLING LOG (continued) USAGE - Loissite WRGML - 020
1. COMPANY NAME 2, DRILLING SUBCONTRAGTOR
€0 M vt g SHEET 2 F 3
3. PROJECT ﬂ\MAP‘ 66 RI 4, LOCATION RVAAR 8451 State Roule 5, Ravenna, OH 44266
5. NAME OF DRILLER Joe Tegde/ / ﬂﬁ(M ﬂ?ach/ 6. CIRECTION OF BOREHOLE F ovemnc 7 seween DEGREES
7.NOTES FID MAKE/MMODEL: JS‘/:’ qu/ M& lg o seria: 21861 Colors from Munsel Sail Golor Chart, Ray
WATER LEVEL MAKEMODEL: WATER LEVEL SERIALY
ELEVATION | DEPTH | USCS GLASSIFIGATION OF MATERIALS SPT DATA |MONITORING REMARKS
(Feel) (0.5 Feet) | (PPM/CPM) (Sample 1Ds/Depths/Core Box/Ete.)
0 Uped 2 /o?do} K b 5-5- | 3L (02 A 093¢
ML [Reneale Uw st b _jea pfmcf /a) foots, 3:3
by, Wotle B2y
A2 | ML gt b CLM sl 5 e 3-3-_| pd |29/ 0948
oL | Renedd Silly c’c\/ b/ ) g idbee! /mMs 3-3
) M() alfnf} /Id}j 8, Ry
( 34
4 | 01){/("&/ beq o/ fra/ chog /’MMS fid i 35 | M |4-6 ;005
Sl Ok 1)85 Moé d/ d 6-_7 0
8- "%
6| Ll JHJ fl’vt/ 2 u/ #4/4 %/@MS /ad ! v-8- 1 0 &*8,/(,‘ 1009
W)ti /a) nze& mv)()nec/ fy /&J ad 10- 'U
i op/c:\nj Y Jodc/ig ) d(f// );i/ z/ Y
8 | \fH/ cL/ Yo ) i oxes stte_of 000 54- | 0 &!0/6; 1016
fcmt/ émﬁ 3// od. csi/ 1315
R M
a0
b | e loS /m’ WG M - 00 /é( w{s,ﬁfaf abAels
15| e |Silly chy oy ¢ b6y nolled, e Ay R 057~ 15174, 1352 (4
/! U/ Lyl)é}b‘l} 77}56
Nl .
20 | (L |5 /r’«/ cfo,,/ H_psy, o 0 7 sucl_gusn] 23 0 lwa
c’: b, d)pw ?}mg?/? ] Uy)c/é v 44
B "7
Pl
PROTECT GEOLOGIST SIGNATUREIDAT BOREHOLE NUMBER
RVAAP- b6 BT /\lea@o o/ /12 WD -020

(,/M/Iz

)



RVMT-bbh RT

DISTRICT BOREHOLE NUMBER
HTRW DRILLING LOG (continued) USAGE - Lovisvile WBG Mid-020
1. COMPANY NAME 2. DRILLING SUBCONTRACTOR
~ SHEET 2% OF 3
(’ , G M Frontz Driling 3
3. PROJECT 4. LOCATION RVAAP 8451 State Route 5 Ravenna, OH 44266

5, NAME OF DRILLER

et Meele

6. DIRECTION OF BOREHOLE

‘VERTICAL'

INGLINEQ

DECREES

7. NOTES PID MAKE/MODEL:

NEAN M{i A

pioserias: A2 185!

Colors from Munsel Seil Celor Chart, Rev

T~

Y

WATER | EVEL MAKE/MODEL: WATER LEVEL SERIAL#:
ELEVATICN DEPTH | USCS CLASSIFICATION OF MATERIALS SPTDATA [MONITORING REMARKS
(Feet) (0.5Feal) | (FPMOPM) | (Semple 1Ds/DepthaiCore Box/Ete.)
2 | ¢ |upd 4" & b LLJ b o) wel, sow o) 7:4- | pa |z A 1420
v [Nigh 8" ved 5/@.1 soke s, mch ¢J/ 10-1
Jod 4 end, el )
5P | Lo/ 6" Snd ” Of'/m) il gty m{l/oo/{e)
A8 (s &na ot 2
. |
24| 55 [\Sudstone, W oty b grined | ceclhed) 502 | - |42 J M32
0 ) 7 %‘_/
A2 el cdiz)j 0 2t
55 | Sodslose, b gt/ - g ned b bl bR Tt |- a5/l 1550 ()
wwt s Jultes
#4735 Same a3 chove ﬂ;’“’?é" 55-4)3/{; 1655
Tt 525%:{ fort
Th e 43°3" 310"~ 381 2" bt
gl Ust
5
55
%
PROJEGT BOREHCLE NUMBER

BVAAP- bb KX

é/‘l/i?

W G- 020

/
Gﬁ)GEST SIGNATURE/DAT
V

é/et/w



WVAAL- GG , 00
WELL NUMBER: WBG M~ 020 BEGIN: (o_/l‘?/i.? END: 4/2?/’2
COORDINATES: N: S6l423 REFERENGE POINT: TDC ELEVATION: MSL
STEEL GUARDPOST 7 STEEL PROTECTIVE CASING WITH CAP DEPTH | ELEVATION
| (APPROX. 8 FT AGS)
l ' ]
TOP OF PVC FLUSH-
JOINT RISER WITH PROTECTIVE CASNG
WATERTIGHT CAP. L DI (IN) &
APPROX. 25 FEET AGS rvee: Steel
| Y | TOP OF CONCRETE
/ \
. 0
I ; "
! ,
: I 4— BOTTOM OF SURFACE CASING 2.1
|
I BACKFILL MATERIAL
|
s TyPE: T r}) L‘mmj bawfo ’}tm ﬂ
CENTRALIZERS (FT BGS); RISER CASING
N/ Dia: (IN) 2
TYPE: Sth 4o PO
TOP OF SEAL 2f
ANNULAR SEAL
TveE: Peobade ’p'c?)uj
JOINTS (FT BGS): (%) ,
Flgh- {},MM TOP OF FILTER PACK o 00
FILTER PACK
TYPE: Jidly/ ¥
TOP OF SCREEN 924
SCREEN :
) Sehyo
DIA (N} 2 TYPE: pyg
OPENING  WIDTH: 0,00
BOTTOM OF SCREEN » 4.9
BOTTOM OF SUMP ————»] 4325
¥
¢—— BOTTOM OF HOLE »- 49.29
HOLE DIA: (IN)———p “«——

5
]

Recorded by: )dgfo %G&OMU

QA performed by:




HTRW DRILLING LOG

BOREHOLE NUMBER

WBG iy - 02

DISTRICT

USACE - Louisville

1. COMPANY NAME

QM

2. DRILLING SUBCONTRACTOR

SHEET 1

OF 3

Frontz Drilling

3. PROJECT /,W /m? @9 /I)I

4. LOCATION  RYAAP 8451 State Route 5 Ravenna, OH 44266

6. MAKE/MODEL OF PRILL CNJE, 55 / CHE 76

7. SIZES AND TYPES OF SAMPLING ESVGPMENT

5. NAME OF DRILLER T ’gﬂf/ / fdeo Md&?/

8 BOREHOLELOCATION — pyi ), .?2, H’) 3 / WB G - 00k

374“ Ih A

2 2" \5‘)H, ‘fpoo.f) / 9. SURFACE ELEVATION/DATUM 015,00
4/4 Ih P}\S/] . 70, DRILL DATEITINE STARTEZ:UN gégé /) 3 ) P — é /251 /i 7
. E
518" (ot bit 15, DEFTH GROUNGWATER EN ;
/ 16. DEPTH TO WATER/ELAPSED TIME AFTER BOREHOLE COMPLETION

12. OVERBURDEN THICKNESS

2.7

AL

13. DEPTH DRILLED INTO BEDROCK

18.4°

17. OTHER WATER LEVEL MEASUREMENTS (INLCLUDE DATE/TIME)

14, TOTAL DEPTH OF BOREHOLE

§2.5

NA

18. GEOTECHNICAL SAMPLES

UNDISTURBED: goc( (ole

DISTURBED: |19. TOTAL NUMBER OF CORE BOXES {

20. CHEMICAL SAMPLES

CHEMS: RAD:

OTHER: |21. TOTAL CORERECOVERY % @

NA

22. DISPOSITION GF BOREHOLE DATE STARTELANSTALLED:

BACKFILL TYPE: [T aRrout [~ BENTONNE

DATE COMPLETED/ABANDONED:

[~ TEMPORARY WELL POINT [¥ MONITORING WELL

23.NOTES BKG: =Background

BGS: Below Ground Surface

CPM: Counts per Minute PPM: Parls per Milllon

v . First Water Encountered v : Static Water Level NA: Not Applicable
LOCATION SKETCH/ICOMMENTS SCALE: Necne
..... i Lgng i1 )
.......................... / I T e QIEGT- 02)
¥ TNV TE T2 -
....................... L
4574
...... A
/ b X

----------------

.............................................

............................

.....................................................................

...................................

...........................

..............

........

PROJECT

RAP-6b BRI

BCREHOLE NUMBER

WEG w021

GEOLOESIGNATUREIDATE
vzw%o 53 12




e

HTRW DRILLING LOG (continued) - S:\T;ﬁm\ﬁwe BOREH&}-EBQ;JT;;R_OH
1. COMPANY NAME 2. DRILLING SUBCONTRACTOR
6&'\0 Frontz Diitfing SHEET 2 o 3
3. PROJECT %Vﬂ’}?‘ éé m 4. LOCATION RVAAP 8451 Siate Roule 5, Ravenna, OH 44266
5. MAME OF DRILLER Job Wig/ / 4(70 2 mz/&/ 6. DIRECYION OF BOREHOLE ¥V ovemmer 7 woumen DEGREES
5]
7. NOTES PID MAKE/MODEL: 0‘; /v )‘4 A PID sErIALE: A2- 186 1 Colors from Munsel Soll Golor Chart, Rev
WATER LEVEL MAKE/MODEL: WAYER | EVEL SERIALY:
ELEVATICN DEPTH USCS CLASSIFICATION OF MATERIALS SPT DATA |MONITORING REMARKS
(Feet) (0.5 Feel) | {PPM/CPM) (Sample |Ds/Deplhs/Cora Box/Etc.}
0 e/ 5" io?éa} e ber, c)a/e,/ &i mds Ar\/ 5-Y- ] o-z/f,‘ 118
\.lmmt o4
Newt 37 mé’ f’(ﬂnﬂ’) }“)fri Jwse d¢/ - n;e,) 3 '%/
(L | loaw 25l cﬁ; ),/ 3 b ol e
ol 6»!47) Up/é\ﬁ 3/,/ Y qu
2 | M ('kjw J’f ) w/ r%/ Mowcf Soufe ifot 0/((!68 Jtﬁ) R-b- 0 2-‘//(/’ 144
7‘@ sl of; F/NC /&J &nJ (}/J s‘mf{)f 8-9
A
p
4 L[Sy ey Vo o) ) chep fuchas_foo Wy, |5 | 0 L4/ s
Jud sucll oo, dep "1/ -2
4 [ 7 B9
2410l |Silly cLJ as ahose_legs st g s fes 2y | 0 |68 A u3f
el n) sean /gm 34" o 6oﬂow 2}-53
nWe] bW dpw B2y
8 | P |Up 7" ) # ptit) b &m e i, m{ J sl 24 | @ |g10/ 118
2| o | logy 3 J,H,/ le) by &m ") e pyaR Y
?f 102,1,
12 | V6l oy 4] ) ke slf by Awoowel |89 | oA 189 A 135 (8fn
[ 1 ) JL)) {' Ty / I 7
atel (V8 (.12
18| 51 |t 3" sy sl 7 el pef, 2, 13- | 1.2 ib20 A 419
0 Henoaly/ Sl ty L ot Lk skl | 25
eae) (" ) ol nf{/ %2
0 U
PROJECT £ O?.OG] T SIGNATURE/DATE BOREHCLE NUMBER
RVAA?- bb AX SO %M«LA}D 6/&!/:2 WoG mw- 02}

i



BOREHOLE NUMBER

RVAAP- b BT

DISTRICT
TRW DRILLI i -
H ILLING LOG (continued) USAGE - Lovisvie WBG ) -021
1. COMPANY NAME 2. DRILLING SUBCONTRAGTOR
GHEET 3 or 3
(,:n M Frontz Deting
3. PROJECT 4. LOGATION RVAAP 8451 Slats Routs 5 Ravenna, OH 44268

-

)

5. NAME OF DRILLER i}dmn Mécé/ 6. DIRECTION OF BOREHOLE @ INCLIKED DEGREES
7.NOTES PIOMAKEMODEL (e / Msh roseras: 42-1861 Colors from Munssd Sa2 Color Chart, Rev
WATER LEVEL MAKE/MODEL: WATER LEVEL SERIAL#:
ELEVATICN DEPTH USCS CLASSIFICATION OF MATERIALS SPTDATA [MONITORING REMARKS
(Feet) (05Fee) | (PPMIGPM) |  (Sample IDw/Daplhe/Cora Box/Ete.)
20| S Umz? o) g/ /rmef) {’/2\’?5() )4 rfvel 2-5- | 7 f20-22 A N2
o) \5.){ it 0 -1 f
¢ el 2" . cLJ{/, el ) )K/A’ Ay |87
?/cvel o
| 65 | Lowel " \irris{me M‘-J, Wreceed$
22 | 6P |\ 2" anrJ AWJ (<, et 3-3- | 0.0 |22 A+ 1440
el el 47 & /h ey 1] 2’@0 ot mm)c/ mé»/e/ )0-1f
&N / R’j‘%‘/
2 S Loy 2" &nc‘bfoﬂé’ f/fu/ %»f/c ﬂ¢<) zt/a;////ad
A iy ey bl g e 2 f, o mmée/ |~ gl sl
a&m} mp /4) e/cvel eﬂ) .pnﬁb wep R "?/29
by -~ bloe o b ray Y
Y {
G CCYHJ e 2 /( JnS
27 185 | Sadslue, H am/ - o/wm) beaily Juded  1Rehad (x7-97 A 1229 (shsh
ot g K by © [
'50' i
31| S5 Nalslore | ¢s chove, 1o fuchaed oo sideptls B, Tl 37-92 /L, 1t
A v bemznf %oﬂ: Ho'8"~ 42’
e 42,5/{ énio.f&) A Mrzu«“{/
165!“—9
o J
60
PRCJECT GECLOGIST SIGNATURE/DATE BOREHOLE NUMBER
Rvasp- 4 A7 a(w Mg)u 4812 Wd6n-021

4/.45 /:z



WATERTIGHT CAP.
APPROX_28 FEET AGS

[ A4 I

L ]

CENTRALIZERS (FT BGS):

NA

JOINTS (FT BGS):

WELL NUMBER: W&(‘m»d- 021 BEGIN: é/:ﬂ/:z IEND: é/ZS}/}Z
COORDINATES: N: 563009 REFERENCE POINT: T00 ELEVATION: MSL
E: 2259106 16106.42
STEEL GUARD POST — STEEL PROTECTIVE CASING WITH CAP DEPTH | ELEVATION
| I/ (APPROX. XFT AGS)
' TOP OF PVC FLUSH-
JOINT RISER WITH PROTECTIVE CAGNG

DIA: (IN) ¢
Tvee: el

TOP OF CONCRETE

A4

’
BOTTOM OF SURFACE CASING -3 2,7
BACKFILL MATERIAL

' Tvpe: Delkng cu:xmf,/&w{ﬁ{?

541.'0

RISER CASING
DiA: (IN) 2
TYPE: Weh o TVC

TOP OF SEAL '
ANNULAR SEAL

TYPE: 'bmﬂa». ;/3 imb})ﬁ

ﬂuﬂf itnf 7 TOP OF FILTER PACK » 29.5°
FILTER PACK
TYPE: J;Jle?l v

TOP OF SCREEN b

SCREEN &% 40

DIA:(IN) 2 TYPE: NG

OPENING WIDTH: 0,00

BOTTOM OF SCREEN > 42
BOTTOM OF SUMP ————3p| 1317
————— BOTTOM OF HOLE B 425
HOLE DIA: (IN)———— SR «—
, [
Recorded by: )d}lp A )%Ww}«&ﬁ@ QA performed by:




RVAAP-66 Facility-Wide Groundwater Monitoring Program Monitoring Well Installation Report

APPENDIX B

FLEXIBLE WALL PERMEABILITY TEST RESULTS

Monitoring Well Installation Report December 2012
Final



FLEXIBLE WALL PERMEABILITY TEST
1.0E-04
9.0E-05
8.0E-05
Q) )
i 7.0E-05
2 5.0E-05 — =
£ a
 5.0E-05 o 8
ﬁ )
N 4.0E-05 o
E 3.0E-05
[/
2.0E-05
1.0E-05
0.0E+00
0.0 0.0 0.0 0.1 0.1 0.1 0.1 0.1 0.2 0.2
CUMULATIVE TIME {min}
— cyerage permeability 0 readings variation limit
Test Specification: ASTM D 5084
Fluid Elapsed Cumulative Calculated Average
Temp. Time Time Gradient Permeability Permeability
(°C) {min.) (min.) {em-Hg) {cm/sec) {em/sec)
21.00 0.03 0.03 14.74 4.03E-05
21.00 0.02 0.06 12.69 5.65E-05
21.00 0.03 0.09 10.64 4 98E-05 4.9E-05
21.00 0.04 0.13 8.60 4.84E-05
Compaction Data Sample Data Initial Final
Proctor (pcf) Specimen Height, (inches) 2.72 2,72
Optl. M.C., (%) Specimen Diameter, (inches) 2.38 2.72
Comp. Method Moisture Content, (%) 0.32 4.41
% Recompct. Percent Saturation (%) 8.89 25.92
Test Pressures (psi) Wet Mass Density (pcf) 141.08 112.63
Backpressure 90.00 Dry Mass Density {pcf) 140.61 107.87
Cell pressure 93.00 Void Ratio 0.09 0.42
Eff. Stress 3.00 Caleulated Porosity, % 8.03 29.44
UsCs LL PI
Permeant Used; WATER Remarks GRAY SANDSTONE
Project Name RVAAP-68 RI Tested by FCE Reviewed by  TGG
Client EQM, Inc, w.o# N1125109
Sample Number  S-5314 FLEXIBLE WALL PERMEABILITY TEST
Sample Location  LL113SB-245-0015 30.6-41.1" 1
Date 71712012 Lab No. 5314 ff n

7772012



FLEXIBLE WALL PERMEABILITY TEST
6.0E-05
5.0E-05
7
E  4.0E-05
£
£
ﬁl 3.0E-05 o)
| a =
Z  20E-05
¥
[«
1.0E-05
0.0E+00
0.0 0.1 0.1 0.2 0.2 0.3 0.3 0.4
CUMULATIVE TIME {min)
— cyarage permeability O readings variation limit
Test Specification; ASTM D 5084
Fluid Elapsed Cumulative Calculated Average
Temp. Time Time Gradient Permeabiiity Permeability
{°C) {min.) {min.) (cm-Hg) {cm/sec) (cm/sec)
21.00 0.06 0.05 14,65 2.47E-05
21.00 0.05 0.10 12.61 2.84E-05
21.00 0.07 017 10.58 2.50E-05 2.6E-05
21.00 0.08 0.25 8.54 2 43E-05
Compaction Data Sample Data Initial Final
Proctor (pcf) Specimen Height, (inches) 2.73 2.76
Opti. M.C., (%) Specimen Diameter, (inches) 2.38 2.38
Comp. Method Moisture Content, (%) 0.59 5.19
% Recompct. Percent Saturation (%) 13.23 100.00
Test Pressures (psi) Wet Mass Density (pcf) 138.56 143.32
Backpressure 90.00 Dry Mass Density (pef) 137.74 136.24
Cell pressure 93.00 Void Ratio 0.11 0.13
Eff. Stress 3.00 Calculated Porosity, % 9.90 11.29
USCS LL Pl
Permeant Used: WATER Remarks GRAY SANDSTONE
Project Name RVAAP-66 RI Tested by FCE Reviewed by TGG
Client EQM, Inc. wW.O# N1125109
Sample Number  S-5315 FLEXIBLE WALL PERMEABILITY TEST
Sample Location  EBGsb-131-0008 65.5-67.2' } ,
Date 717/2012  Lab No. 5315 CiraCoOn

71772012




FLEXIBLE WALL PERMEABILITY TEST
8.0E-05
7.0E-05
~ B6.0E-05
)
£
£ B5.0E-05 5
E
0 4.0E-05 o
@ o)
W 3.0E-05 ©
i
& 20E-05
1.0E-05
0.05+00
0.0 0.1 0.1 0.2 0.2 0.3
CUMULATIVE TIME {min)
— gyoiage permeability O readings variation limit
Test Specification: ASTM D 5084
Fluid Elapsed Cumulative Calculated Average
Temp. Time Time Gradient Permeability Permeability
{°C) (min.) {min.) {cm-Hy} (cm/sec) {cm/sec)
21.00 0.03 0.03 15.17 3.57E-05
21.00 0.03 0.07 13.08 4.11E-05
21.00 0.05 0.12 10.95 3.22E-08 3.9E-05
21.00 0.04 0.16 8.85 4.69E-05
Compaction Data Sample Data Initial Final
Proctor {pcf) Specimen Height, (inches) 2.64 2.38
Opti. M.C., (%) Specimen Diameler, {inches) 2.38 2.38
Comp, Method Moisture Content, (%) 0.43 5.62
% Recompct. Percent Saturation (%) 5.16 100.00
Test Pressures (psi) Wet Mass Bensity (pcf) 131.84 153.62
Backpressure 90.00 Dry Mass Density {pcf) 131.28 145.45
Cell pressure 83.00 Void Ratio 0.21 0.14
Eff. Stress 3.00 Calculated Porosity, % 17.50 12.53
USCS LL Pl
Permeant Used: WATER Remarks TAN SANDSTONE
Project Name RVAAP-86 RI Tested by FCE Reviewed by  TGG
Chlient EQM, Inc. w.o# N1125109
Sample Number  8-5317 FLEXIBLE WALL PERMEABILITY TEST
Sample Location  WBGsb-018-0013 41.5-42.6' 1
Date 7712012 Lab No. 5317 gf

7M7/2012




FLEXIBLE WALL PERMEABILITY TEST
1.2E-07
1.0E-07
z
£ &8.0E-08
L
E Y
El 6.0E-08 & T &
by
1]
2 4.0E-08 Q
1]
fa.
2.0E-08
0.0E+00
0.0 5.0 10.0 15.0 200 25.0 30.0
CUMULATIVE TIME (min)
— cyerage permeability O readings variation limit
Test Specification: ASTM D 5084
Fluid Elapsed Cumulative Calculated Average
Temp. Time Time Gradient Permeability Permeability
(°C) {min.) {min.) {cm-Hg) {cm/sec) (cr/sec)
21.00 5.00 5.00 12.52 6.00E-08
21.00 5.00 10.00 12.14 4,16E-08
21.00 5.00 16.00 11.86 5.36E-08 5.3E-08
21.00 5.00 20.00 11.18 5.61E-08
Compaction Data Sample Data Initial Final
Proctor (pcf) Specimen Height, {inches) 2.88 2.85
Opti. M.C., (%) Specimen Diameter, (inches) 2.92 2.88
Comp. Method Moisture Content, (%) 10.64 10.77
% Recompet, Percent Saturation (%) 99.24 100.00
Test Pressures (psi) Wet Mass Density (pcf) 138.25 143.38
Backpressure 90.00 Dry Mass Density (pcf) 124.98 129.44
Cell pressure 93.00 Void Ratio 0.27 0.27
Eff. Stress 3.00 Calculated Porosiy, % 21.47 21.54
USCS LL Pl
Permeant Used: WATER Remarks GRAY SANDY LEAN CLAY W/ GRAVEL
Project Name RVAAP-66 Ri Tested by FCE Reviewed by TGG
Client EQM, Inc. wW.0# N1125109
Sample Number  5-5318 FLEXIBLE WALL PERMEABILITY TEST
Sample Location  WBGsb-020-0012 16-17" 1
Date 7M17/2012 Lab No. 5318 - $§ﬁ

7172012



FLEXIBLE WALL PERMEABILITY TEST
3.0E-08
2.5E-08
)
£ 2.0E-08
L
E
g 1.5E-08
3 o > 5 4
<
Z 1.0E-08
w
['%
5.0E-09
0.0E+00
0.0 5.0 10.0 15.0 20.0 25.0 30.0
CUMULATIVE TIME {min)
—— yarage permeability Q  readings variation timit
Test Specification: ASTM D 5084
Fluid Elapsed Cumulative Calculated Average
Temp. Time Time Gradient Permeability Permeability
°C) {min.) (min.) {cm-Hg) {cm/sec) {cm/sec)
21,00 5.00 5.00 14.90 1.29E-08
21.00 5.00 10.00 14.79 1.30E-08
21.00 5.00 15.00 14,68 1.31E-08 1.3E-08
21.00 5,00 20.00 14.56 1.32E-08
Compaction Data Sample Data Initial Final
Proctor (pef) Specimen Height, (inches) 2.48 2.48
Opti. M.C., {%) Specimen Diameter, {inches) 2.38 2.37
Comp, Method Moisture Content, (%) 2.39 3.38
% Recompct. Percent Saturation (%) 099.47 100.00
Test Pressures (psi) Wet Mass Density (pcf) 153.52 156.19
Backpressure 90.00 Dry Mass Density {(pcf) 149.94 151.08
Cell pressure 93.00 Void Ratio 0.06 0.08
Eff. Stress 3.00 Calculated Porosity, % 8.77 7.94
UscCs LL Pl
Permeant Used: WATER Remarks GRAY SAHLE
Project Name RVAAP-66 Ri Tested by FCE Reviewed by TGG
Client EQM, Inc. w.o.# N1125109
Sample Number  S-5319 FLEXIBLE WALL PERMEABILITY TEST
Sample Location  DA2sb-114-0014 16.5-17.1° 1 ,
Date 7/17/2012 Lab No. 5319 ﬂ“ @ ﬁ

71712012



FLEXIBLE WALL PERMEABILITY TEST
1.8E-08
1.6E-05
1.4E-05
0}
§ 12805 o
£ 1.0E-05 —=
= e
o g 0E-06
i o
= 6.0E-06
&
4,0E-06
2.0E-06
0.0E+Q0
0.0 02 0.4 06 0.8 1.0
CUMULATIVE TIME {min}
— oyerage permeability O readings variation limit
Test Specification; ASTM D 5084
Fluid Elapsed Cumutative Calculated Average
Temp. Time Time Gradient Permeability Permeability
(°C) {min.) (min.) (cm-Hg) {cm/sec) {cm/sec)
21.00 0.15 0.15 14,20 8.41E-06
21.00 0.20 0.35 12.23 7.25E-06
21.00 0.156 0.50 10.25 1.14E-05 8.3E-06
21.00 0.33 0.83 8.28 8.22E-06
Compaction Data Sample Data Initial Final
Proctor {pcf) Specimen Height, (inches) 2.82 2.82
Opti. M.C., (%) Specimen Diameter, (inches) 2.39 2,39
Comp. Method Moisfure Content, (%) 0.56 5.50
% Recompet, Percent Saturation (%) 10.62 100.00
Test Pressures (psi) Wet Mass Density {pcf) 136.05 142,72
Backpressure 90.00 Dry Mass Density {pcf) 135.28 135,28
Cell pressure 93.00 Void Ratio 0.13 0.13
Eff. Stress 3.00 Calculated Porosity, % 11.51 11.87
Uscs L P1
Permeant Used. WATER Remarks GRAY SANDSTONE
Project Name RVAAP-66 RI Tested by FCE Reviewed by TGG
Client EQM, Inc. wo# N1125109
Sample Number  $-5320 FLEXIBLE WALL PERMEABILITY TEST
Sample Location  WBGsb-21-0003 40.7-42'
Date 71712012 Lab No. 5320 rerr c

7124/2012



FLEXIBLE WALL PERMEABILITY TEST
1.8E-05
1.6E-05
1.4E-05
7
E 1.2E-05
L
£ 1.0E-05
% 8.0E-08 > o =4
OE- = o
&
2 6.0E-08 ==
a
4.0E-06
2.0E-08
0.0E+00
0.0 0.2 0.4 0.8 0.8 1.0
CUMULATIVE TIME (min)
s yS1RGE POrMeability O readings variation lmit
Test Specification: ASTM D 5084
Fluid Elapsed Cumulative Caiculated Average
Temp. Time Time Gradient Permeability Permeability
(°C) {min.) (min.) {ecm-Hg) {cm/sec) {cmisec)
21.00 0.13 0.13 15.51 8.68E-06
21.00 0.17 0.30 13.36 7.98E-06
21.00 0.20 0.50 11.20 7.82E-08 8.3E-06
21.00 (.22 0.72 9.05 8.77E-08
Compaction Data Sample Data Initial Final
Proctor (pcf) Specimen Height, (inches) 2.58 2.58
Opti. M.C., (%) Specimen Diameter, (inches) 2.39 2.39
Comp. Method Moisture Content, (%) 0.53 4.87
% Recompct. Percent Saturation (%) 11.62 100.00
Test Pressures (psi) Wet Mass Density (pci) 138.19 144,16
Backpressure 20.00 Dry iMass Density {pcf) 137.46 137.46
Cell pressure 93.00 Void Ratio 0.11 0.12
Eff. Stress 3.00 Calculated Porosity, % 10.09 10.67
UsCSs LL Pl
Permeant Used: WATER Remarks GRAY SANDSTONE
Project Name RVAAP-66 RI Tested by FCE Reviewed by  TGG
Client EQM, Inc. w.O# N1125109
Sample Number  8-5321 FLEXIBLE WALL PERMEABILITY TEST
Sample Location  WBGsb-020-0007 37.4-38.5' T ; _
Date 71712012 Lab No. 5321 ﬂ’ t n

71712012
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FLEXIBLE WALL PERMEABILITY TEST
6.0E-07
5.0E-07
O}
£ 4.0B-07
L
E i
% 3.0E-07
5 q oy - D
2  20E07
T3]
o
1.0E-07
0.0E+00
0.0 5.0 10.0 15.0 20.0 25.0 300
CUMULATIVE TIME (min)
— cverage permeability O readings - variation limit
Test Specification: ASTM D 5084
Fluid Elapsed Cumulative Calculated Average
Temp. Time Time Gradient Permeability Permeability
(°C) (min.) {min.) (em-Hag) {cmfsec) (cmisec)
21.00 5.00 5.00 12.62 2.69E-07
21.00 5.00 10.00 10.55 2.54E-07
21.00 5.00 15.00 8.85 2.49E-07 2.6E-07
21.00 5.00 20.00 7.35 2.65E-07
Compaction Data Sample Data Initial Final
Proctor (pcf) Specimen Height, (inches) 2.95 2.74
Opti. M.C., (%) Specimen Diameter, (inches) 2.86 2.84
Comp. Method Moisture Content, (%) 13.46 12.15
% Recompcet. Percent Saturation (%) 99.04 100.00
Test Pressures (psi) Wet Mass Density (pcf) 139.84 150.81
Backpressure £0.00 Dry Mass Density (pcf) 123.25 134.48
Cell pressure 93.00 Void Ratio 0.37 0.33
Eff. Stress 3.00 Calculated Porosity, % 26.84 24.70
USCS LL Pl
Permeant Used: WATER Remarks GRAY CLAYEY SANDY SILT
Project Name RVAAP-66 RI Tested by FCE Reviewedby TGG
Client EQM, Inc. wW.o# N1125108
Sample Number  $-4230 FLEXIBLE WALL PERMEABILITY TEST
Sample Location  LL12sb-247-0001 14-16' 1 r __
Date 6/1/2012 Lab No. 4230 Eerfrfracon

6/1/2012



FLEXIBLE WALL PERMEABILITY TEST
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Test Specification: ASTM D 5084
Fiuid Elapsed Cumulative Calcutated Average
Temp. Time Time Gradient Permeability Permeability
(°C) {min.) {min.) {cm-Hg) {cm/sec) {cm/sec)
21.00 5.00 5.00 13.22 9.73E-08
21.00 5.00 10.00 12,38 9.37E-08
21.00 5.00 15.00 11.73 7.73E-08 8.5E-08
21.00 5.00 20.00 11.17 6.98E-08
Compaction Data Sample Data Initial Final
Proctor (peh Specimen Helght, {inches) 2.99 2.92
Opti. M.G., (%) Specimen Diameter, {inches) 2.87 2.84
Comp. Method Moisture Content, (%) 15.05 13.74
% Recompct. Percent Saturation (%) 98.99 100.00
Test Pressures (psi) Wet Mass Density (pch) 139,22 143.03
Backpressure 80.00 Dry Mass Density (pch 121.01 125.75
Cell pressure 93.00 Void Ratio 0.42 0.38
Eff. Stress 3.00 Calculated Porosity, % 29.48 27.42
UsCs LL Pl
Permeant Used: WATER Remarks GRAY SANDY LEAN CLAY W/ TRACE GRAVEL
Project Name RVAAP-66 RI Tested by FCE Reviewed by  TGG
Client EQM, Inc. wo# N1125109
Sample Number  S-4231 FLEXIBL.E WALL PERMEABILITY TEST
Sample Location  FWGsb-009-0004 8-10' 1 r
Date 6/1/2012 L.ab No, 4231 en’aso

6/1/2012



FLEXIBLE WALL PERMEABILITY TEST
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Test Specification: ASTM D 5084
Fluid Elapsed Cumulative Calculated Average
Temp. Time Time Gradient Permeability Permeability
(°C) {min.) {min.) (em-Hg) {em/isec) {cm/sec)
21.00 0.05 0.05 13.96 2.55E-05
21.00 0.08 0.13 12.02 1.76E-05
21.00 0.07 0.20 10.08 2.59E-05 2.2E-05
21.00 0.10 0.30 8.14 2.09E-05
Compaction Data Sample Data Initial Final
Proctor {pcf) Specimen Height, (inches) 2.87 2.87
Opti. M.C., (%) Specimen Diameter, (inches) 2.40 2.40
Comp. Method Moisture Content, (%) 0.57 6.28
% Recompct, Percent Saturation (%) 17.20 100.00
Test Pregsures {psi) Wet Mass Density (pef) 134,17 141.79
Backpressure 90.00 Dry Mass Density (pcf) 133.42 133.42
Cell pressure 93.00 Void Ratio 0.08 0.14
Eff. Stress 3.00 Calculated Porosity, % 7.04 12.681
USCS LL PI
Permeant Used: WATER Remarks GRAY SANDSTONE
Project Name RVAAP-66 RI Tested by FCE Reviewed by TGG
Client EQM, lnc. wWo# N1125109
Sample Number  §-4232 FLEXIBLE WALL PERMEABILITY TEST
Sample Location  LL3sb-244-0010 28.5-39.7" 1 r
Date 61312042 Lab No. 4232 ErfaCon

6/13/2012



FLEXIBLE WALL PERMEABILITY TEST
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Test Specification: ASTM D 5084
Fluid Elapsed Cumulative Calculated Average
Temp. Time Time Gradient Permeability Permeability
(°C) {min.) {min.) {cm-Hg) {cm/sec) (cmisec)
21.00 5.00 5.00 13.80 1.29E-07
21,00 5.00 10.00 12.62 1.21E-07
21.00 5.00 15.00 11.44 1.33E-07 1.3E-07
21.00 5.00 20.00 10.45 1.22E-07
Compaction Data Sample Data Initial Final
Proctor (pef) Specimen Height, (inches) 2.82 2.82
Opti. M.C., (%) Specimen Diameter, {inches) 2.86 2.86
Comp. Methad Moisture Content, (%) 16.85 17.54
% Recompct. Percent Saturation (%) 99.60 100.00
Test Pressures {psi) Wet Mass Density (pcf) 136.85 137.47
Backpressure 90.00 Dry Mass Density (pcf) 147.12 116.96
Cell pressure 93.00 Void Ratio 0.47 0.48
Eff. Stress 3.00 Calculated Porosity, % 31.75 32.54
USCs LL PI
Permeant Used: WATER Remarks GRAY SANDY LEAN CLAY W/ TRACE GRAVEL
Project Name RVAAP-86 RI Tested by FCE Reviewed by  TGG
Client EQM, Inc. w.0%# N1125109
Sample Number  S-4233 FLEXIBLE WALL PERMEABILITY TEST
Sample Location ~ FWGsb-015-0006 16-18' 1 r __
Date 6/1/2012 Lab No. 4233 Effat n

8/1/2012




FLEXIBLE WALL PERMEABILITY TEST
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Test Specification: ASTM D 5084
Fluid Elapsed Cumulative Calculated Average
Temp. Time Time Gradient Permeability Permeability
(°C) {rin.) (min.) {cm-Ha) {cm/sec) {cm/sec)
21.00 ) 0.02 0.02 14.76 1.41E-04
21.00 0.03 0.04 11.16 1.20E-04
21.00 0.03 0.08 7.56 1.26E-04 1.3E-04
21.00 0.05 0.12 3.96 1.39E-04
Compaction Data Sample Data Initial Final
Proctor {pcf) Specimen Height, (inches) 3.09 3.09
Opti. M.C., (%) Specimen Diameter, {inches) 2.38 2.38
Comp. Method Moisture Content, (%) 0.11 6.85
% Recompct, Percent Saturation (%) 2.34 100.00
Test Pressures (psi) Wet Mass Density (pcf) 129.12 137.80
Backpressure 90.00 Dry Mass Density (pcf) 128.97 128.97
Cell pressure 93,00 Void Ratio 0.11 0.16
Eff. Stress 3.00 Calculated Porosity, % 10.14 13.61
UsCcs L Pl
Permeant Used: WATER Remarks GRAY SANDSTONE
Project Name RVAAP-66 RI Tested by FCE Reviewed by TGG
Client EQM, Inc. wW.O.# N1125109
Sample Number  8-4234 FLEXIBLE WALL PERMEABILITY TEST
Sample Location  FWGsb-012-0018 31.06-32.6°
Date 6/4/12012 Laby No. 4234

6/472012



FLEXIBLE WALL. PERMEABILITY TEST
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Test Specification: ASTM D 5084
Fluid Elapsed Cumulative Calculated Average
Temp. Time Time Gradient Permeability Permeability
(°C) {min.) {min.) {cm-Hg) {cm/sec) {cm/sec)
21.00 0.02 0.02 12.87 9.47E-05
21.00 0.01 0.03 11.06 1.11E-04
21.00 0.02 0.05 9.28 9.64E-05 9.3E-05
21.00 0.03 0.08 7.49 7.02E-05
Compaction Data Sample Data Initial Final
Proctor (pcf) Specimen Height, {(inches) 3.12 3.12
Opti. M.C., (%) Specimen Diameter, {inches) 2,36 2.36
Comp. Method Moisture Content, (%) 4.34 7.02
% Recompct. Percent Saturation (%) 58.87 95.23
Test Pressures (psi) Wet Mass Density {pcf) 139.77 143.35
Backpressure 90.00 Dry Mass Density {pcf) 133.96 133.96
Cell pressure 93.00 Void Ratio 0,19 0.18
Eff. Stress 3.00 Calculated Porosity, % 15.81 16.81
USCSs LL Pi
Permeant Used: WATER Remarks GRAY SANDSTONE
Project Name RVAAP-66 RI Tested by FCE Reviewed by TGG
Client EQM, Inc. w.o# N1125109
Sample Number  5-4235 FLEXIBLE WALL PERMEABILITY TEST
Sample Locafion  CBPsb-009-0011 61.7-63.2' 1 r‘
Date 6/1/2012 Lab No. 4235 erfato

6/1/2012




FLEXIBLE WALL PERMEABILITY TEST
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Test Specification: ASTM D 5084
Fluid Elapsed Cumulative . Calculated Average
Temp. Time Time Gradient Permeability Permeability
°C) {min.} {min.) {cm-Hg) (cm/sec) (cm/isec)
21.00 0.02 0.02 15.46 1.35E-04
21.00 0.02 0.03 11.69 1.72E-04
21.00 0.03 0.07 7.92 1.20E-04 1.5E-04
21.00 0.04 0.11 4,15 1.60E-04
Compaction Data Sample Data Initial Final
Proctor (pcf) Specimen Height, {inches) 2.95 2.95
Opti, M.C., (%) Specimen Diameter, (inches) 2.37 2.37
Comp. Method Moisture Content, (%) 0.04 6.29
% Recompct. Percent Saturation (%) 0.98 100.00
Test Pressures (psi) Wet Mass Density (pcf) 132,26 140.53
Backpressure 90.00 Dry Mass Density (pcf) 132.21 132.21
Cell pressure 93.00 Void Ratio 0.09 0.14
Eff. Stress 3.00 Calculated Porosity, % 7.88 12.64
USCs LL Pl
Permeant Used: WATER Remarks GRAY SANDSTONE
Project Name RVAAP-g6 RI Tested by FCE Reviewed by TGG
Client EQM, Inc. w.o# M1125109
Sample Number  S-4236 FLLEXIBLE WALL PERMEABILITY TEST
Sample Location  LL4sb-201-009 57-67' '1 r
Date 6142012 Lab No. 4236 CrfaCOn

6/4/2012




FLEXIBLE WALL PERMEABILITY TEST
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Test Specification; ASTM D 5084
luid Elapsed Cumulative Calculated Average
Temp. Time Time Gradient Permeability Permeability
(°C) (min.) (min.} {cm-Hg) {cm/sec) {cm/sec)
21.00 0.02 0.02 15.42 8.92E-05
21.00 0.02 0.056 11.66 1.14E-04
21.00 0.03 0.08 7.90 1.19E-04 1.1E-04
21.00 0.07 0,15 4.14 8.91E-05
Compaction Data Sample Data Initial Final
Proctor (pcf) Specimen Height, {inches) 2.96 2.96
Opti. M.C., (%) Specimen Diameter, (inches) 2.39 2.39
Comp. Method Moisture Content, (%) 1.20 12.33
% Recompct. Percent Saturation (%) 17.08 100.00
Test Pressures (psi) Wet Mass Deansity (pcf) 125.06 138.81
Backpressure 90.00 Dry Mass Density (pcf) 123.58 123.58
Cell pressure 93.00 Void Ratio 0.16 0.28
Eff. Stress 3.00 Calculated Porosity, % 13.90 22.09
USCS LL Pl
Permeant Used: WATER Remarks TAN SANDSTONE
Project Name RVAAP-86 RI Tested by FCE Reviewed by TGG
Client EQM, Inc. w.o# N1125109
Sample Number  8-4237 FLEXIBLE WALL PERMEABILITY TEST
Sample Location  GCBLs-005-0019 24.1-25.3
Date 6/15/2012 Lab No. 4237

6/15/2012



Sample Number
Sample Location
Date
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FLEXIBLE WALL PERMEABILITY TEST
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Test Specification: ASTM D 5084
Fluid Elapsed Cumulative Calculated Average
Temp. Time Time Gradient Permeability Permeability
(°C) {min.) {min.) (cm-Hg) {cm/sec) (cmisec)
21.00 0.02 0.02 15.78 1.31E-04
21.00 0.02 0.03 11.93 1.68E-04
21.00 0.02 0.06 8.08 1.56E-04 1.5E-04
21.00 0.04 0.10 4.23 1.55E-04
Compaction Data Sample Data Initial Final
Proctor (pcf) Specimen Height, {inches) 2.89 2.89
Opti. M.C., (%) Specimen Diameter, {inches) 2.38 2.38
Comp. Method Moaisture Content, (%) 0.20 5.67
% Recompct. Percent Saturation (%) 3.70 100.00
Test Pressures (psi) Wet Mass Density (pef) 128.14 135.14
Backpressure 80.00 Dry Mass Density (pcf) 127.89 127.89
Cell pressure 93.00 Void Ratio 0.12 0.13
Eff. Stress 3.00 Calculated Porosity, % 10.88 11.54
USCS LL PI
Permeant Used: WATER Remarks GRAY SANDSTONE
Project Name RVAAP-66 RI Tested by FCE Reviewed by TGG
Client EQM, Inc. w.0# N1125109

27-28
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FLEXIBLE WALL PERMEABILITY TEST
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! FLEXIBLE WALL PERMEABILITY TEST
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Test Specification; ASTM D 5084
Fluid Elapsed Cumulative Calculated Average
Temp. Time Time Gradient Permeability Permeability
(°C) (min.} {min.) (cm-Ha) {cmfsec) {cm/sec)
21.00 0.02 0.02 23.63 8.71E-05
21.00 0.02 0.03 17.87 1.12E-04
21.00 0.02 0.05 12.11 1.20E-04 1.1E-04
21.00 0.03 0.08 6.34 1.29E-04
Compaction Daia Sample Data Initial Final
Proctor (pcf) Specimen Height, (inches) 1.93 1.93
Opti. M.C., (%) Specimen Diameter, (inches) 2.39 2.39
Comp. Method Moisture Content, (%) 0.13 17.73
% Recompct. Percent Saturation (%) 1.45 100.00
Test Pressures {psi) Wet Mass Density {pcf) 119.08 140.01
Backpressure 80.00 Dry Mass Density (pef) 118.93 118.93
Cell pressure 93.00 Void Ratio 0.21 0.41
Eff. Stress 3.00 Calculated Porosity, % 17.14 28.97
USCsS LL Pl
Permeant Used; WATER Remarks TAN SANDSTONE
Project Name RVAAP-66 RI Tested by FCE Reviewad by  TGG
Client EQM, Inc. wo# N1125109
Sample Number  §-4240 FLEXIBLE WALL PERMEABILITY TEST
Sample Location  FWGsb-016-0020 60-61.8' 1 _
Date 6/15/2012 Lab No. 4240 fraCOn

6/15/2012




FLEXIBLE WALL PERMEABILITY TEST
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Test Specification: ASTM D 5084
Fluid Elapsed Cumulative Calculated Average
Temp. Time Time Gradient Permeability Permeability
{°C) {min.} {min.) {em-Hg) {cm/sec) {cm/sec)
21.00 5.00 5.00 18.47 3.93E-08
21.00 5.00 10.00 19.11 4.01E-08
21.00 5.00 15.00 18.74 4,09E-08 4.0E-08
21.00 5.00 20.00 18.37 417E-08
Compaction Data Sample Data Initial Final
Proctor {pcf) Specimen Height, {inches) 3.03 3.03
Opll. M.C., (%) Specimen Diameter, (Inches) 2.38 2.38
Comp. Method Moisture Content, (%) 2.03 2.48
% Recompct. Parcent Saturation (%) 100.14 100.00
Test Pressures (psl) Wet Mass Density {pcf) 162.97 163.69
Backpressure 90.00 Dry Mass Density (pcf) 159.73 159.73
Cell pressure 93.00 Void Ratio 0.05 0.07
Eff. Stress 3.00 Calculated Porosity, % 5.20 6.28
USCS LL Pi
Permeant Used: WATER Remarks GRAY SILTSTONE
Project Name RVAAP-86 RI Tested by FCE Reviewed by TGG
Client EQM, Inc. W.O.# N1125109
Sample Number  8-4241 FLEXIBLE WALL PERMEABILITY TEST
Sample Location  LL11sb-012-0017 118.6-114.25 1
Date 6/6/2012 Lab No. 4241 ?? g ﬁ

713/2012
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RVAAP-66 Facility-Wide Groundwater Monitoring Program Monitoring Well Installation Report

APPENDIX C

WELL DEVELOPMENT LOGS

Monitoring Well Installation Report December 2012
Final



EQM MONITOR WELL PURGING FORM.

PROJECT NAME; RVAAP - PROJECT NUMBER: 030174.0016.001
LOCATION: BUILDING 120 DATE:  4/18/2012 START TIME: 8:29
WELL ID: BI2mw-013 ‘
WELL DEPTH: 24.09 INITIAL WATER LEVEL: 17
WELL DIAMETER 2in. SCREEN INTERVAL:  11.5-21.5
PUMP/PURGING DEVICE: BP - BLADDER PUMP PUMP INTAKE DEPTH: _ 18.5
PUMP READINGS: Throttle: 0 Recharge: Discharge: 0
COMMENTS surge overpurge 7.5 GAL. FINAL WL = 21.41, twd= 24.19 Odor:
WATER | PURGE | VOLUME SPECIFIC
LEVEL | RATE | PURGED | TEMP. |[CONDUCT. | DO Turb CRP
TIME | (bloc) | (gabimin} |  (gal) ¢c) (mSfem) | (mgl) | pH | (NTU} | (uv)

8:36 | 17.00 0.8 0 9.7 0307 | 1569 6.6 999

8:42 0.5 6 9.6 0.304 6.59 999

8:46 0.5 4 10.5 0.298 6.48 999

8:50 0.75 4 9.8 0.305 6.42 999

8:53 0.4 3 10.3 0.297 6.4 999

8:56 0.5 3 10.7 0.3 | 1536 | 6.37 482

9:00 0.5 4 10.6 0.294 6.36 358

9:03 0.5 3 11,2 .29 6.37 270

9:06 0.5 3 10.9 0.291 6.32 260

9:09 | 2141 0.8 3 1.6 0.294 6.32 245

" Note: Condition of the well: See STATIC WATER LEVEL FORM
Field Personnel: AR




EQM MONITOR WELL PURGING FORM

PROJECT NAME: RVAAP PROJECT NUMBER: 030174,0016.001
LOCATION: C-BLOCK QUA DATE:  4/18/2012 START TIME: 13:49
WELL ID:  CBLmw-005
WELL DEPTH: 323 INITIAL WATER LEVEL: 2342
WELL DIAMETER 2 in. SCREEN INTERVAL: 22 -30
PUMP/PURGING DEVICE: BP - BLADDER PUMP PUMP INTAKE DEPTH: 28.0
PUMP READINGS: Throttle: 0 Recharge: 0 Discharge: 0
COMMENTS surge overpurge 18 GAL. Final WL = 25.84, twd=32.43 possible QC Odor:
WATER | PURGE | VOLUME SPECIFIC
LEVEL | RATE | PURGED | Temp. |CONDUCT. | DO Turb ORP
TIME | (bioe) | {galmin) |  (gal) 0 (mSfem) | (mgL) | pH | NTU) | (mV)
14:02 | 2342 I 0 13.1 0.168 | 1621 | 6.87 999
14:05 I 3 12.2 0.136 6.18 445
14:08 1 3 11.8 0.133 5.84 131
14:11 1 3 11.9 0.135 5.87 91
14:15 i 4 11.9 0.136 5.87 94
14:18 1 3 12.2 0.133 | 13,561 5.80 56
421 | 25.84 1 3 11.8 0.123 5.78 55

Note: Condition of the well: See STATIC WATER LEVEL FORM

Field Personnel; AR




EQM MONITOR WELL PURGING FORM

- PROJECT NAME;: RVAAP PROIECT NUMBER: 030174.0016.001
LOCATION: CENTRAL BUR DATE:  4/17/2012 START TIME: 12:11
WELL ID:  CBPmw-009
WELL DEPTH: 66.6 INITIAL WATER LEVEL:  8.81
WELL DIAMETER 2 in, SCREEN INTERVAL: 54-064
PUMP/PURGING DEVICE: BP - BLADDER PUMP PUMP INTAKE DEPTH: 62.0
PUMP READINGS: Throttle: 0 Recharge: 0 Discharge: 0
COMMENTS surge overpurge 50 GAL, FINAL WL=8.92, twd= 66.6. good for QC Odor:

WATER | PURGE | VOLUME SPECIFIC
LEVEL | RATE | PURGED | TEMP. |CONDUCT. | DO Tuth ORP
TIME (bog) | (gal/min) (gal) (°C) (mSfem) (mgly | pH (NTU) (mV}
12:23 8.81 1 0 12 0445 ] 1542 | 831 270
12:28 I 5 1.7 0.434 8.05 755
12:33 [ 5 11.8 0.442 | 1428 | 8.06 25
12:38 0.75 5 11.9 0.445 8.01 17
12:43 ] 5 11.7 0.445 7.96 H
12:48 0.8 5 11.5 0.445 7.95 12
12:53 1 5 11.8 0.445 7.86 25
12:58 1 5 11,5 0.445 7.88 104
13:03 8.90 1 5 iL5 0.445 7.86 14
13:08 0.8 5 1.7 0.445 7.82 8
13:13 0.751 5 FLS 0.445 7.85 9
13:18 3.92 I 5 115 0.445 7.88 7

Note: Condition of the well: See STATIC WATER LEVEL FORM
Field Personnel: AR




PROJECT NAME:

EQM MONITOR WELL PURGING FORM

RVAAP

-LOCATION: DEMO.AREA 2
WELL ID:  DAZmw-114
WELL DEPTH:
WELL DIAMETER
PUMP/PURGING DEVICE: BP - BLADDER PUMP

21.87

2 in,

DATE:

INITIAL WATER LEVEL:

PROJECT NUMBER:
6/27/2012

030174.0016.001

START TIME: 15:30

3.95

SCREEN INTERVAL:
PUMP INTAKE DEPTH:

17.2

PUMP READINGS: Throttle: 0 Recharge: 0 Discharge: 0
.COMMENTS surge overpurge dry @ 1600 recharge purge dry at 1614 wait then purge dry total 15 gal. twd=21.87 Odor:

WATER | PURGE YOLUME SPECIFIC
LEVEL RATE PURGED TEMP, CONDUCT. DO Turb CORP

TIME {btoc) | (gal/min} (gal) °Cy {mS/em) {mg/L) pH (NTU) (mV})

15:40 5.97 1 0 153 0.379 | 15.57 | 7.37 999

15:44 { 4 17.4 0.376 | 13.66 | 7.29 702

£5:48 i 4 14.8 045 | 14.01 7.27 999

£5:52 16.70 i 4 14.5 0.444 | 1424 7.25 999

[5:56 18.50 1 4 13.5 0465 | 15.65| 7.19 999

16:00 | 20.30 1 4 13.9 0.46 161 7.14 699

16:11 1 1 14.4 0.502 | 1578 7.2 999

16:14 t 3 14.6 0.548 | 14.63 | 7.29 999

16:30 16.00 1 16 15.6 0.53 | 16.16 | 7.33 819

16:33 ! 3 13.9 0499 1 17.16 | 7.31 999

16:36 1 3 13.9 0.48 69 74 999

16:39 1 3 15.9 0.554 | 14.84 | 7.39 999

Note: Condition of the well:

Field Personnel:

CAL

See STATIC WATER LEVEL FORM



http:9.16-19.16

EQM MONITOR WELL PURGING FORM

PROJECT NAME: - . RVAAP PROJECT NUMBER: 030174.0016.001
LOCATION: DEMO.AREA 2 DATE:  6/28/2012 START TIME: 9.03
WELL ID: DAZ2mw-115 _
WELL DEPTH: 46.91 INITIAL WATER LEVEL: 65
WELL DIAMETER 2 in. SCREEN INTERVAL: 33.75-43.75
PUMP/PURGING DEVICE: BP - BLADDER PUMP PUMP INTAKE DEPTH: 41.8
PUMP READINGS: Throttle: 0 Recharge: 0 Discharge: 0
COMMENTS surge overpurge 33 gal. twd= 46.91 good for QC Odor:
WATER | PURGE YOLUME SPECIFIC
LEVEL RATE PURGED TEMP, CONDUCT, DO ’ Tuwb ORP
TIME (btoc) | (galmin) (gal) o (mS/cm) gy | pH NI (mV)

8:11 | 11.00 1 0 144 | 0592|1244 | 7.92| 930

8:16 11.00 1 5 13.3 0.558 | 13.15( 7.48 930

8:20 11.00 1 4 13 0.548 133 | 742 385

8:24 10.90 1 4 12.4 0.549 | 13.35| 7.15 215

8:28 | 10.80 1 4 12.6 0.541 | 13.19| 7.12 | I35

8:32 [0.85 | 4 12.1 0.539 | 1336 | 7.07 108

8:36 10.90 I 4 12.5 0.539 | 1331 | 7.06 85

8:40 11.00 1 4 12,1 0.541 | 13.58 | 7.04 92 |

8:45 11.40 1 5 12,5 0.539 | 1321 7.1 87

8:50 11.80 { 5 12.4 0.539 | 13.25| 7.12 76

8:55 12.00 1 5 12.4 0.538 | 13.18 | 7.12 74

9:00 12.40 { 5 12.5 0.536 | 13.12| 7.1 70

Note: Condition of the well: Sece STATIC WATER LEVEL FORM
Field Personnel: CAL '




EQM MONITOR WELL PURGING FORM

* PROJECT NAME: RVAAP PROJECT NUMBER: 030174.0016.001
" LOCATION: ERIE BURNIN DATE:  6/27/2012 "START TIME: = 14;06
WELL ID: EBGmw-131
WELL DEPTH: 73.15 INITIAL WATER LEVEL: 11
WELL DIAMETER 2in. 7 SCREEN INTERVAL: 60.5 - 70.5
PUMP/PURGING DEVICE: BP - BLADDER PUMP PUMP INTAKE DEPTH: 68.5
PUMP READINGS: Throttle: 0 Recharge: 0 Discharge: 14
COMMENTS surge overpurge 55 gal. twd= 73.15 clear Odor:
WATER | PURGE | VOLUME SPECIFIC
LEVEL | RATE | PURGED | TEMP. |CONDUCT. | DO Tub ORP

TIME (btoc) | (atfmin) |  (gal) *C) oStem) | (mgl) | pH | NTW) | (mV)

14:16 | 11.49 1 I 16 0.405 | 13.57 | 6.58 507
14:19 1 3 14,9 0404 | 13.9| 7.06 354

14:22 1 11.56 0.9 3 14.3 0.403 | 1436 | 7.18 247

14:26 1 4 13.8 0.398 | 1498 7.21 197

14:30 1 4 15.1 0399 | 13.8] 7.18 188

14:33 | 11.88 1 3 13.5 04| 13.76| 7.24 230

14:36 0.75 3 13.1 0.369 | 13.88 | 7.22 202

14:4¢ | 11.80 | 4 13.5 0.403 | 13.94 | 7.24 212

14:44 | 11,84 1 4 13.7 0.401 | 1413 | 7.27 221

14:47 | 11.80 1 0 13.5 0.403 | 14,19 | 7.33 99

14:48 | 11.83 1 4 i35 0404 | 142 7.33 93

14:52 | 11.82 1 4 134 0402 | 144 7.25 98

14:56 | 11.81 1 4 13 04| 1449 | 7.23 89

Note: Condition of the well: See STATIC WATER LEVEL FORM
Field Personnel: CAL




EQM MONITOR WELL PURGING FORM

PROJECT NAME: . .~ RVAAP PROJECT NUMBER: 030174.0016.001
LOCATION: FACILITYWID DATE:  3/28/2012 START TIME: 10:20
WELL ID:  FWGmw-001
WELL DEPTH: 20 INITIAL WATER LEVEL: 821
WELL DIAMETER 2 in, - SCREEN INTERVAL; 7-17
PUMP/PURGING DEVICE: BP - BLADDER PUMP PUMP INTAKE DEPTH: [5.0
PUMP READINGS: Throttle: 0 Recharge: 0 Discharge: 0
COMMENTS surge overpurge 18 GAL, final Wi = 10.29, twd=20 Odor:
WATER | PURGE | VOLUME SPECIFIC
LEVEL | RATE | PURGED | TEMP. |[CONDUCT. | DO Turb ORP

TIME {btoc) | (gal/min) (gal) °C) (mSfem) (mgl) | pH (NTL) (mV}

10:25 8.21 l Y 10.3 0203 | 16.29 | 7.25 423

10:28 0.9 3 10.4 0.207 7

10:31 0.9 3 9.9 0.2 6.82

10:34 0.9 3 9.3 0.189 6.66 165

10:37 0.9 3 9.7 0.185 1 1345 | 6.6 151

10:40 0.9 3 10 0.181 6.56 148

10:43 0.9 3 10 0.182 6.53

10:46 0.8 3 [0 0.181 6.5

10:49 10.29 0.8 3 10,6 0.178 6.46

Note: Condition of the well: See STATIC WATER LEVEL FORM

Field Personnel: AR



http:DIAMETER'--~-=2_..in

EQM MONITOR WELL PURGING FORM

PROJECT NAME: RVAAP PROJECT NUMBER: 030174.0016.001
LOCATION: FACILITYWID DATE:  3/29/2012 START TIME: 1107
WELL ID:  FWGmw-002
WELL DEPTH: 66.95 INITIAL WATER LEVEL: 22,16
WELL DIAMETER 2in. SCREEN INTERVAL: 57-67
PUMP/PURGING DEVICE: BP - BLADDER PUMP PUMP INTAKE DEPTH:
PUMP READINGS: Throttle: 0 Recharge: 0 Discharge: 0
COMMENTS surge overpurge 50 gal, final WL = 23.83,twd=68.59. Depth stabilized after 30 gallons. Light grey color. Gdor.
WATER . PURGE YOLUME SPECIFIC
LEVEL RATE PURGED TEMP, CONDUCT. DO Turb ORFP

TIME (btoc) | (gabimin) | (gah) (C) Sfem) | (mgl) | pH | (NTU) (mV)

1118 | 2216 0.7 0 11 045} 16.52 | 71.95 999

11:23 0.75 5 11.2 0.441 7.88 999

11:28 0.7 5 11.2 0.44 7.93 999

11:33 0.6 5 11.2 0.449 7.96 999

11:38 0.75 5 16.7 0.462 8.02 999

11:43 0.6 5 1.1 0.442 7.96 999

11:48 0.75 5 11.1 0.426 8 380

11:53 0.8 5 11.2 0.45 8.08 557

11:58 0.75 5 10.9 0.457 | 14.69 | 8.54 999

12:03 | 23.54 0.75 5 11.1 0.456 8.46 999

12:08 0.75 5 114 0.545 8.91 474
_12:13 0.8 5 114 0.429 345 999

12:18 0.75 5 113 0.444 8.37 999

[2:23 0.7 5 10.9 0.442 84 999

12:28 0.7 5 111 0.449 8.32 999

12:33 0.7 5 i1l 0.457 8.32 999

12:38 | 23.83 0.7 5 111 0.459 8.39 999

Note: Condition of the well: See STATIC WATER LEVEL FORM

Field Personnel: AR




PROJECT NAME:

EQM MONITOR WELL PURGING FORM

RVAAP

LOCATION; FACILITYWID

WELL ID; FWGmw-003

WELL DEPTH:
WELL DIAMETER
PUMP/PURGING DEVICE: BP - BLADDER PUMP

20.8

2 in.

DATE:

PROJECT NUMBER:
3/22/2012

030174.0016.001

START TIME: 11:00

INITIAL WATER LEVEL: 4.7

SCREEN INTERVAL:
PUMP INTAKE DEPTH:

16.5

PUMP READINGS: Throttle: 0 Recharge: 0 Discharge: 0
COMMENTS high suspended solids, surge and overpurge 18 gallon. Final WL = 18.84 twd=21.11 Odor:
WATER | PURGE VOLUME SPECIFIC
LEVEL RATE PURGED TEMP. CONDUCT. oo Turb ORP
TIME | (bioe) | (galimin) | (gab) €0 Sfem) | (mgl) | pH | NTO) | (mV)
11:16 4.70 0.5 0 14.1 0.004 | 17.25 | 7.32 999
11:14 0.4 4 12.7 0.522 7.26 800
11:18 0.5 4 11.9 0.517 7.25 999
11:22 0.5 4 15.9 0.453 7.36 999
11:28 0.6 2 15.2 0.437 7.35 999
11:33 0.6 5 15.4 0.435 7.38
11:44 18.84 0.4 [1 15.8 0.455 7.44

Note: Condition of the well:

Field Personnel:

AR

See STATIC WATER LEVEL FORM



http:twd=21.11

EQM MONITOR WELL PURGING FORM

PROJECT NAME: RVAAP PROJECT NUMBER: 030174.0016.001
LOCATION: FACILITYWID DATE:  :3/28/2012 START TIME:  8:33
WELL ID:  FWGmw-004
WELL DEPTH: 2245 INITIAL WATER LEVEL: 114
WELL DIAMETER 2 in. SCREEN INTERVAL: 9.5-19.5
PUMP/PURGING DEVICE: BP - BLADDER PUMP PUMP INTAKE DEPTH: 17.5
PUMP READINGS: Throttle: 0 Recharge: 0 Discharge: 0
COMMENTS surge overpurge 18 gal, final WL = 14.61 twd=22.58 Odor:
WATER | PURGE | VOLUME SPECIFIC
LEVEL | RATE | PURGED | TEMP. |CONDUCT. | DO Tuh ORP
TIME (btoc) | (gatfmin) (gal) ) (mS/cm) mgl) | pH | ONTU) {mv)
8:39 | 1140 1 0 10.7 0.658 | 16.85| 7.79 999
8:42 1 3 10.4 0.654 7.78 999
8:45 1 3 10.6 0.655 | 13.66 | 7.65 753
8:48 i 3 10,9 0.656 7.56 746
8:51 | 3 10.9 0.655 7.6 731
8:54 | 3 10.7 0.651 7.52
§:57 | 2245 1 3 10.8 0.653 7.56

Note: Condition of the well: See STATIC WATER LEVEL FORM

Field Persomnel: AR




EQM MONITOR WELL PURGING FORM

PROJECT NAME: RVAAP PROJECT NUMBER: 030174.0016.001
LOCATION: FACILITYWID DATE:  4/18/2012 START TIME: 10:02
WELL ID:  FWGmw-065
WELL DEPTH: 30.8 INITIAL WATER LEVEL:  20.05
WELL DIAMETER 2 in. SCREEN INTERVAL: 19.25-29.25
PUMP/PURGING DEVICE: BP - BLADDER PUMP PUMP INTAKE DEPTH: 273
PUMP READINGS: Throttle: 0 Recharge: 0 Discharge: 0
COMMENTS surge overpurgs 22 GAL, final WL= 20.91 twd=30.90, good for QC Cdor:
WATER | PURGE VOLUME SPECIFIC
LEVEL RATE PURGED TEMP. CONDUCT, Do Turb ORP

TIME | (bto) | (gaUmin) |  (eal) €0 (mSfem) | (mgl) | PH | NTU) | (mV)

10:10 | 20.05 0.8 0 9.5 0.382 | 16.57 | 6.57 999

10:13 1 3 9.6 0.369 6.59 999

10:16 | 3 9.7 0.371 6.56 999

10:19 0.9 3 9.6 0.392 6.69 889

10:22 1 3 9.8 0.394 | 1425 | 6.68 999

10:26 | 20.78 | 4 9.7 0.389 6.72 999

10:30 l 4 9.6 0.39 6.76 877

10:33 1 3 9.7 0.389 6.76 541

10:36 0.8 3 9.7 0.36 6.8 322

10:39 1 3 9.7 0.361 6.79 240

10:42 20.91 1 3 9.7 0.39 6.8 222

Note: Condition of the well: See STATIC WATER LEVEL FORM
Field Personnel: AR



http:twd=30.90

EQM MONITOR WELL PURGING FORM

PROJECT NAME: RVAAP PROJECT NUMBER: 030174,0016.001
LOCATION: FACILITYWID DATE:  3/21/2012 START TIME: 14:42
WELL D FWGmw-006
WELL DEPTH: 18.68 INITIAL WATER LEVEL; 333
WELL DIAMETER 2 in, SCREEN INTERVAL: 7.5-17.5
PUMP/PURGING DEVICE: BP - BLADDER PUMP PUMP INTAKE DEPTH: 1535
PUMP READINGS: Throttle: 0 Recharge: 0 Discharge: 0
COMMENTS gray, surge overpurge twd=19.32 final waler depth 14.89 QOdor:
WATER | PURGE | VOLUME SPECIFIC
LEVEL | RATE | PURGED | TEMP. |CONDUCT. | DO Turb ORP

TIME | (blos) | (galimin) |  (gal) ¢C) skem) | gngly | pH | NTU) | (V)

14:48 3.33 0.5 0 12.6 0.004 | 1623 | 7.61 725

14:52 0.5] 4 12.5 0.475 6.79 562

14:57 0.5 5 135 0.473 6.75

15:02 0.5 5 143 0.475 6.47

15:06 0.4 4 16.5 0.475 6.3

15:13 0.5 7 2.9 0.475 6.23 235

15:18 0.6 5 124 0.452 6.3 165

15:22 0.5 3 13.1 0.459 6.2 160

15:27 0.5 5 13.4 0.452 6.24 155

15:33 0.5 6 12.7 0.455 6.26

15:38 0.5 5 124 0.456 6.32

Note: Condition of the well: See STATIC WATER LEVEL FORM

Field Personnel; AR



http:twd=19.32

EQM MONITOR WELL PURGING FORM

PROJECT NAME: RVAAP PROJECT NUMBER: 030174.0016,001
LOCATION: FACILITYWID DATE:  3/21/2012 START TIME: 13:03
WELL ID:  FWGmw-007
WELL DEPTH: 30.44 INITIAL WATER LEVEL: 2243
WELL DIAMETER  2in. SCREEN INTERVAL:  19.5-29.5
PUMP/PURGING DEVICE: BP - BLADDER PUMP PUMP INTAKE DEPTH: 27.5
PUMP READINGS: Throttle: 0 Recharge: 2 Discharge: 2
COMMENTS gray-tan, surge overpurge twd=32.0, water level = 23.9 Odor:
WATER | PURGE VOLUME SPECIFIC
LEVEL RATE PURGED TEMP. CONDUCT. Do Turb ORP

TIME (bloc) | (gal/min) (gal} (°c) (nSfcm} mgly | pH | N TU mv)

13:03 22.46 0.5 4 16.02 1.56 | 16.16 | 8.05 999

13:08 0.5 5 15.9 L.16 7.33 999

13:20 0.5 12 14.2 £.03 7.1 999

13:27 025 7 14.2 1.02 7.16

13:38 0.5 11 14.8 1.03 7.19

13:48 0.5 10 153 1.03 6.87

13:54 0.75 6 17.8 0.94 6.76

14:04 0.5 10 17.3 0,925 6.69

14:07 0.5 3 168  0.885 6.67

Note: Condition of the well: See STATIC WATER LEVEL FORM
Field Personnel: AR




EQM MONITOR WELL PURGING FORM

PROJECT NAME: RVAAP PROJECT NUMBER: 030174.0016.001
LOCATION: FACILITYWID DATE:  3/22/2012 START TIME: 8:55
WELL ID:  FWGmw-008
WELL DEPTH: 22.05 INITIAL WATER LEVEL: 522
WELL DIAMETER 2 in, SCREEN INTERVAL: 10 -20
PUMP/PURGING DEVICE: BP - BLADDER PUMP PUMP INTAKE DEPTH; 18.0
PUMP READINGS: Throttle: 0 Recharge: 0 Discharge: 0
COMMENTS gray, surge overpurge 17 gal. Final WL = 545 twd=22.05 Odor:
WATER | PURGE | VOLUME SPECIFIC .
LEVEL | RATE | PURGED | TEMP. |CONDUCT. | DO Turb ORP
TIME (bloc) | (gal/min) (g2l C) (mSkem) | (ogl) | pH | NTU) mv)
9:35 5.20 0.45 0 11.8 0.486 | 15,12 | 7.48 999
10:00 0.4 25 | 12.1 0.004 6.93 999
10:05 0.5 5 11 0.004 6.96 999
10:08 0.45 3 11.9 0.004 6.86
16:13 545 0.45 5 11.4 0.004 6.92

Note: Condition of the well: See STATIC WATER LEVEL FORM

Field Personnel: AR



http:twd=22.05

EQM MONITOR WELL PURGING FORM

PROJECT NAME: RVAAP PROJECT NUMBER: 030174.0016,001
LOCATION: FACILITYWID DATE:  3/22/2012 START TIME: 12:20
WELL ID: FWGmw-009
WELL DEPTH: 204 INITIAL WATER LEVEL: 1
WELL DIAMETER 2 in. SCREEN INTERVAL: §-18
PUMP/PURGING DEVICE: BP - BLADDER PUMP PUMP INTAKE DEPTH: 16.0
PUMP READINGS:  Throttle: 0 Recharge: 0 Discharge: 0
COMMENTS tan, surge overpurge 19 gal. Final WL = 2.60 twd=20.5 Odor;
WATER | PURGE | VOLUME SPECIFIC

™E | G0 |G | b | GO | s | el | o | o1t | o

12:24 1.00 0.45 0 143 0.557 7.28

12:28 051 4 12,9 0.558 | 1645 7.24 769

12:31 04 3 13.3 0.56 7.21

12:37 0.45 6 13 0.566 7.29 485

12:45 0.45 8 12.9 0.553 7.16 452
| 12:49 0.45 4 12.6 0.561 7.2 431

12:51 0.45 2 12.7 0.562 7.12

12:54 045 3 13.6 0.566 7.19
_l;SS 2.60 045 4 13 0.564 7.16

Note: Condition of the well: Se¢ STATIC WATER LEVEL FORM
Field Personnel: AR




EQM MONITOR WELL PURGING FORM

PROJECT NAME: RVAAP PROJECT NUMBER: 030174.0016.001
LOCATION: FACILITYWID DATE:  3/23/2012 START TIME: 10:06
WELL 1D:  FWGmw-010
WELL DEPTH: 18.7 INITIAL WATER LEVEL; 8.72
WELL DIAMETER 2in. SCREEN INTERVAL: 6-16
PUMP/PURGING DEVICE: BP - BLADDER PUMP PUMP INTAKE DEPTH: 14.0
PUMP READINGS: Throttle: 0 Recharge: 0 Discharge: 0
COMMENTS surge overpurge 8.5 gal. Final WL = 16.6, hwd= 19.21 slight rust color Odor;
WATER | PURGE | VOLUME SPECTFIC
LEVEL | RATE | PURGED | TEMP. |CONDUCT. | BO Turb ORP
TIME (blo) | (gal/min) {al) ¢C) {mSfem) mgl) | pit | o {mV)
10:20 8.72 04 0 12.4 0.14 | 154 573 450
10:34 0.25 4 11.7 0.11 5.74 999
10:49 0.4 15 12.1 0,126 5.75 7.53
it:16 0.2 27 12.1 0.161 59 624
11:25 0.3 9 12.6 0.165 5.91 308
[1:32 0.4 7 12.8 0.175 5.93 139
11:41 0.35 9 13.1 0.166 5.98 127
11:50 | 16.60 04 9 13.6 0.176 6.03 137

Note: Condition of the well: Sce STATIC WATER LEVEL FORM

Field Personnel: AR




EQM MONITOR WELL PURGING FORM

PROJECT NAME: RVAAP PROJECT NUMBER: 030174.0016.001
LOCATION: FACILITYWID DATE:  3/23/2012 START TIME: 8:55
WELL ID: FWGmw-011
WELL DEPTIH: 18.1 INITIAL WATER LEVEL: 1.64
WELL DIAMETER 2 in, SCREEN INTERVAL: 6-16
PUMP/PURGING DEVICE: BP - BLADDER PUMP PUMP INTAKE DEPTH; 14.0
PUMP READINGS: Throttle: 0 Recharge: 0 Discharge: 0
COMMENTS surge overpurge 27.5 gal. twd= Odor:
WATER ] PURGE | VOLUME SPECIFIC
LEVEL | RATE | PURGED | TEMP. |CONDUCT. | po Turb ORP
TIME {btoc) | (galiimin) (gal) °C) (mSfem) | (mgL) | pH | (NTU) {mv)

9:01 .64 0.75 0 10.7 0.469 | 16.98 | 7.98 999

9:05 0.7 4 9.4 0.469 7.76 999

9:09 0.7 4 9 0.459 7.4 999

9:14 0.8 5 9.1 0.453 7.28

9:18 0.6 4 93 0.452 7.13

9:22 0.7 4 9.5 0.451 7.29 525

9:26 0.7 4 9.5 0.442 7.18 421

9:30 0.75 4 9.6 0.448 7.25 403

9:34 0.7 4 93 0.447 7.27 389

9:38 0.7 4 9.7 0.452 7.29

Note: Condition of the well: See STATIC WATER LEVEL FORM

Field Personnel: AR




EQM MONITOR WELL PURGING FORM

PROJECT NAME: RVAAP PROJECT NUMBER: 030174.0016.001
LOCATION: FACILITYWID DATE:  3/29/2012 START TIME: 15:25
WELL ID: FWGmw-012 ,
WELL DEPTH: 42.44 INITIAL WATER LEVEL: 0.1
WELL DIAMETER 2 in, SCREEN INTERVAL: 29.5-39.5
PUMP/PURGING DEVICE: BP - BLADDER PUMP PUMP INTAKEDEPTH: 375
PUMP READINGS: Throttle: 0 Recharge: 0 Discharge: 0
COMMENTS surge overpurgedt gal, final WL = 0.4, twd=42.44 Qdor:
WATER | PURGE | VOLUME SPECIFIC
LEVEL | RATE | PURGED | TEMP. |CONDUCTL. | DO Turb ORP

TIME (btoc) | {galimin) (gal) ) {mS/em) mgl) | pH | o9TU {mV)

15:32 0.10 0.8 0 9.9 0.213 | 16.54 | 7.06 999

15:37 0.75 5 9.9 0.211 6.6 999

15:42 0.6 5 9.9 0.213 6.48 999

15:47 0.8 5 9.7 0.223 6.21 999

15:52 0.8 5 10 022 | 1526 | 6.18 925

15:57 0.75 5 9.9 0.218 | 6.16 463

16:03 0,30 0.6 6 9.8 0.219 6.18 999

16:08 0.75 5 10.1 0.22 6.18 586

16:13 0.8 5 10 0.221 6.22 286

16:18 0.75 5 10 0.222 6.22 [18

16:23 0.7 5 10,1 0.222 6.22 15

16:28 0.40 0.7 5 10 0.226 6.26 126

Note: Condition of the well: See STATIC WATER LEVEL FORM

Field Personnel: ) AR



http:twd=42.44

EQM MONITOR WELL PURGING FORM

- PROJECT NAME; RYAAP - PROJECT NUMBER: 030174.0016.001
LOCATION: FACILITYWID DATE: . 4/18/2012 START TIME: 12:50
WELL ID:  FWGmw-013 ,

WELL DEPTH: 36.75 INITIAL WATER LEVEL: 1705
WELL DIAMETER 2 in, SCREEN INTERVAL: 24-34
PUMP/PURGING DEVICE: BP - BLADDER PUMP PUMP INTAKE DEPTH:
PUMP READINGS: Throttle: 0 Recharge: 0° Discharge: 0
COMMENTS surge overpurge 18 gal. Final wl = 26.41 twd= 36.77 Odor:
WATER | PURGE | VOLUME SPECIFIC
LEVEL | RATE | PURGED | TEMP. |CONDUCL. | DO Turb ORP
TIME {btoc) | (gal/min) {gal) °C) {mSfem) (mgl) | pH | (NTU} mv)
13:04 | 17.05 0.9 0 13.2 0.443 | 1594 | 7.76 999
13:07 1 3 12.2 0.482 7.67 999
13:10 1 3 12.8 0.447 7.73 201
£3:13 1 3 125 0.446 7.7 94
£3:17 1 4 123 0.447 7.73 65
[3:20 | 2641 1 3 12.4 0.448 7.66 42

" Note: Condition of the well: See STATIC WATER LEVEL FORM

Field Personnel: AR




EQM MONITOR WELL PURGING FORM

PROJECT NAME: RVAAP | PROJECT NUMBER: 030174.0016.001
LOCATION: FACILITYWID DATE:  4/18/2012 START TIME; - 11:06
WELL ID:  FWGmw-014
WELL DEPTH: 20.79 INITIAL WATER LEVEL: 329
WELL DIAMETER 2in. SCREEN INTERVAL: 8.25-18.25
PUMP/PURGING DEVICE: BP - BLADDER PUMP PUMP INTAKE DEPTH: 16.3
PUMP READINGS: Throttle: 0 Recharge: 0 Discharge: 0
COMMENTS surge overpurge 26 gal. Final WL = 6.24, twd=21,25. Good for QC. Color = dark geay to a really It brown. Qdor.
WATER | PURGE VOLUME SPECIFIC
LEVEL RATE PURGED |* TEMP. CONDUCT. DO Turb ORP

TME | (btoc) | {gal/min) | (gal) o) (wSfem) | (mglly | pH | NTU) | (uV)

11:15 3.29 l h 10.6 0.417 | 16.52 | 7.88 951

11:18 { 3 10.3 0411 7.8 986

11:21 0,7 3 10.7 0.413 7.73 999

{1:25 1 4 10,5 0.413 7.73 999

11:30 1 5 10.4 0.414 .75 599

11:34 0.5 4 104 0415 7.8 999

11:38 1 4 103 0.413 7.77 999

11:42 0.7 4 10.3 0.414 119 999

11:46 0.8 4 10.3 0414 1.76 602

11:50 6.00 i 4 10.3 0414 1.8 417

11:53 0.9 3 104 0413 777 370

11:56 1 3 10.3 0414 | 1325 7.8 341

12:00 1 4 10.3 0413 7.82 327

12:04 6.24 0.9 4 10.3 0.413 7.82 312

Note: Condition of the well: See STATIC WATER LEVEL FORM
Field Personnel: AR



http:twd=21.25
http:8.25-18.25

EQM MONITOR WELL PURGING FORM

PROJECT NAME: RVAAP PROJECT NUMBER: 030174.0016.001
LOCATION: FACILITYWID DATE:  3/28/2012 START TIME: 11:20
WELL 1D:  FWGmw-015
WELL DEPTH: 26.3 INITIAL WATER LEVEL:  4.44
WELL DIAMETER 2in, SCREEN INTERVAL: 13.5-235
PUMP/PURGING DEVICE: BP - BLADDER PUMP PUMP INTAKE DEPTH: 215
PUMP READINGS: Throttle: 0 Recharge: 0 Discharge: 0
COMMENTS surge overpurge 18 gal, final WL = 24,66, twd= 26.38 silty well Odor:
WATER | PURGE | VOLUME SPECIFIC
LEVEL | RATE | PURGED | TEMP. | CONDUCT. | DO Tuzb ORP

TIME (btoc) | (gal/min) {gal) C) (mSfcm) (mgl) | pH | (NTL) (mV)

11:25 4,44 0.61 0 12.9 0.572 7.34

11:30 0.6 5 12.4 0.578 16.59 7.33 999

11:35 0.6 5 13.1 0.58 7.56 999

11:40 0.6 5 13.4 0.572 7.5 999

11:45 0.5 5 13.6 0.577 7.45 999

11:50 0.7 5 13.8 0.577 7.44

11:55 0.6 5 14,1 0.571 7.36

12:00 0.6 5 14.3 0.571 7.34

12:05 | 24.66 0.6 5 14.2 0.571 733

Note: Condition of the well: See STATIC WATER LEVEL FORM

Field Personnel: AR




EQM MONITOR WELL PURGING FORM

PROJECT NAME: RVAAP PROJECT NUMBER: 030174.0016.001
LOCATION: FACILITYWID DATE:  4/19/2012 START TIME:  "15:20
WELL ID: FWGmw-016
WELL DEPTH: 67.5 INITIAL WATER LEVEL: 16.5
WELL DIAMETER ~ 2in. _ SCREEN INTERVAL; 54.5 - 64.5
PUMP/PURGING DEVICE: BP - BLADDER PUMP ' PUMP INTAKE DEPTH: 62.5
PUMP READINGS: Throttle: 0 Recharge: 0 : Discharge: 0
COMMENTS surge overpurge 44 gallons, final WL = 17.43, twd= 67.53 clear Odor:
WATER | PURGE VOLUME SPECIFIC
LEVEL RATE PURGED TEMP. CONDUCT. DO Turb ORP

TIME (btoc) | (gal/min) (=) 0 Sfem) | (mgk) | pH | MNTU) mv)

1527 | 16.50 0.9 0 154 0.674 12 | 7.31 293

[5:32 i 5 13.9 0.719 7.34 355

15:37 i 5 3.5 0.731 7.37 516

15:42 09 5 3.3 0.904 7.36 ' 88

15:47 | 5 13.3 1.13 7.35 333

15:52 0.9 5 4.1 1.14 | 14.75 | 7.38 211

15:57 I 5 134 1.14 7.36 67

16:02 0.5 5 134 1.09 7.39 10

16:07 | 17.40 I 5 13.2 1.16 7.38 8

16:12 | 1743 | 5 13.3 1.16 7.36 6

Note: Condition of the well: See STATIC WATER LEVEL FORM-

Field Personnel: AR




EQM MONITOR WELL PURGING FORM

PROJECT NAME: RVAAP PROJECT NUMBER: 030174,0016.001
LOCATION: LOADLINE 1. DATE:  3/27/2012 START TIME: 14:35
WELL ID: LLImw-086
WELL DEPTH: 77.08 INITIAL WATER LEVEL:  6.01
WELL DIAMETER 2in, SCREEN INTERVAL.: 64.5 - 74.5
PUMP/PURGING DEVICE: BP - BLADDER PUMP PUMP INTAKE DEPTH: 72.5
PUMP READINGS: Throttle: 0 Recharge: 0 Discharge: 0
COMMENTS surge overpurge 59 gal. Final WL = 6.12 twd=77.89 gray Odor;
WATER | PURGE | VOLUME SPECIFIC
LEVEL | RATE | PURGED | TEMP, |CONDUCT. | DO Turb ORP

TIME {btoc) | (palimi) (gal) ¢C) mSfemy | gy | pH | (NTU) {mv)

14:46 6.01 0.65 0 11.7 0.533 | 16.81 | 10.1 999

14:51 0.65 5 11.6 0.508 9.35 999

14:56 0.65 5 112 0.505 8.68 999

15:00 0.6 4 11.3 0.53 8.06 999

15:05 0.5 5 114 0.516 7.72 999

15:10 0.65 5 11.3 0.521 7.66 999

15:15 0.65 5 11.4 0.53 7.64 999

15:20 0.7 5 11.3 0.522 12| 7.48 900

15:25 0.65 5 11.1 0.52 7.54 875

15:30 0.65 5 11.2 0.521 7.49

15:35 0.65 5 11.1 0.515 8.87

15:40 0.6 5 11.3 0.516 7.72

15:45 0.6 5 11,1 0.509 7.56

15:50 0.6 5 11,1 0.508 7.54

15:55 0.6 5 11.2 0.51 | 126 7.57 760

16:00 0.65 5 11.2 0.506 7.55 734

16:05 0.65 5 11.5 0.519 7.58 721

16:10 0,75 5 11.3 0.502 7.49

16:15 0.65 5 11.3 0.509 7.49

16:20 0.65 5 11.3 0.519 7.51

16:25 6,12 0.65 5 113] 051 7.54

Note: Condition of the well: See STATIC WATER LEVEL FORM

Field Personnel: AR




EQM MONITOR WELL PURGING FORM

PROJECT NAME: RVAAP PROJECT NUMBER: 030174,0016,001
LOCATION: LOADLINE 1 DATE:  3/29/2012 START TIME:  14:01
WELL I LLImw-087
WELL DEPTH: 18.34 INITIAL WATER LEVEL: 442
WELL DIAMETER 2 in. SCREEN INTERVAL: 7-17
PUMP/PURGING DEVICE: BP - BLADDER PUMP PUMP INTAKE DEPTH: 15.0
PUMP READINGS: Throttle: 0 Recharge: 0 Discharge: 0
COMMENTS surge overpurge initial purge of 60 gal., then 5 wall volumes. Final WL = 11.51, twd=18.8 gray Odor:
WATER | PURGE VOLUME SPECIFIC
LEVEL RATE PURGED TEMP, CONDUCT. Do Turb ORP

TIME {btoc) | (galimin) (gal) °C) (mSfem) | (mg} | pH | (NTU) (mv)

14:06 442 0.5 0 9 0.561 | 17.59 | 7.67 999

14:09 0.45 3 10 0.521 1.5 999

14:18 0.5 9 9.4 0.561 7.56 755

14:21 0.4 3 9.6 0.568 7.57 963

14:24 0.45 3 10.1 0.549 7.42 699

14:27 0.5 3 9.8 0.569 | 1425 | 7.5 §99

14:30 0.5 3 G4 (.562 749 699

14:33 0.5 3 9.6 0.569 7.51 999

14:39 0.45 6 9.7 0.573 7.45 999

14:42 0.4 3 9.2 0.566 7.52 999

[4:45 1151 0.45 3 9 0.574 7.51 999

Note: Condition of the well: See STATIC WATER LEVEL FORM

Field Personnel: AR




EQM MONITOR WELL PURGING FORM

PROJECT NAME: RVAAP PROJECT NUMBER: 030174.0016.001
LOCATION: LLOADLINE3 DATE:  3/22/2012 START TIME: 15:20
WELL ID:  LL3mw-244
WELL DEPTH: 46.9 INITIAL WATER LEVEL: 9.3
WELL DIAMETER 2in. SCREEN INTERVAL: 34.5-445
PUMP/PURGING DEVICE: BP - BLADDER PUMP PUMP INTAKE DEPTH: 42.5
PUMP READINGS: Throttle: 0 Recharge: 0 Discharge: 0
COMMENTS surge overpurge 34 gal. Final WL = 9.31, twd= 47.5 clear Cdor:
WATER | PURGE VOLUME SPECTFIC
LEVEL RATE PURGED TEMP. CONDUCT. DO Turb ORP

TIME (btoc) | (gabimin} |  (gal) ¢C) mSfem) | (ugLy | pH | NTD) | @V)

15:27 9.30 0.7 0 16.7 0,196 | 15.78 | 6.45 545

15:31 0.7 4 13.1 0.19 5.77

15:36 0.6 5 127 0,189 6.65

15:40 0.5 4 13 0,188 5.72

15:45 0.7 5 13 0.189 5.87

15:50 0.75 5 12.5 0.19 5.85

15:55 0.71 5 12.2 0.189 5.88

16:00 0.7 5 12.9 0.19 591 | . 265

16:05 0.7 5 12.9 0.19 | 12.6| 595 255

16:10 0.7 S 12.3 0.189 5.94 242

16:15 931 0.7 5 124 0.189 5.95

Note: Condition of the well: See STATIC WATER LEVEL FORM
Field Personnel: AR




EQM MONITOR WELL PURGING FORM

PROJECT NAME: RYAAP PROJECT NUMBER: 030174.0016.001
LOCATION: LOADLINE 3 DATE:  4/17/2012 START TIME: [3:58
WELL ID: Li3mw-245
WELL DEPTH: 48.9 INITIAL WATER LEVEL:  11.18
WELL DIAMETER  2in. _ SCREEN INTERVAL: 36.5 - 46.5
PUMP/PURGING DEVICE: BP - BLADDER PUMP . PUMP INTAKE DEPTH: 44.5
PUMP READINGS: Throttle: 0 Recharge: 0 Discharge: 0
COMMENTS surge overpurge 31 GALLONS, FINAL WL =12.66, twd=48.92. good for QC Odor:
WATER | PURGE | VOLUME SPECIFIC
LEVEL | RATE | PURGED | TEMP. |CONDUCT. | DO Turh ORP

TIME | (boc) | (galimin) | (gal) ¢C) @Sken) | (mgl) | pH | NTU) | (mV)

14:10 | 11.18 0.9 0 12,4 0.811 | 1537 | 7.64 402

14:15 0.75 5 12 0.796 7.54 117

14:20 0.75 5 12 0.797 | 1426 | 7.51 27

14:25 0.75 5 11.8 0.798 7.47 15

14:30 0.8 5 11.8 0.796 7.5 176

14:35 0.7 5 11.8 0.796 7.47 14

14:40 0.0 5 12.1 0.794 7.44 8

14:45 0.75 5 11.8 0.796 748 8

14:50 | 12.60 0.7 5 11.7 0.796 7.48 7

14:55 12.66 0.75 5 11.7 0.797 7.46 7

Note: Condition of the well: See STATIC WATER LEVEL FORM o
Field Personnel: AR



http:vd=48.92

EQM MONITOR WELL PURGING FORM

PROJECT NAME: RVAAP PROJECT NUMBER: 030174.0016.001
LOCATION: LOADLINE 4 DATE:  4/17/2012 START TIME:  15:30
WELL 1D: LL4mw-201
WELL DEPTH: _ 69.89 INITIAL WATER LEVEL: 8.8
. WELL DIAMETER 2 in. SCREEN INTERVAL:  56.5 - 66.5
PUMP/PURGING DEVICE: BP - BLADDER PUMP PUMP INTAKE DEPTH: 64.5
PUMP READINGS: Throttle: 0 Recharge: 0 Discharge: 0
COMMENTS surge overpurge final depth 69.89 Odor:
WATER | PURGE VOLUME SPECIFIC
LEVEL RATE PURGED TEMP, CONDUCT. DO Turb aRrp
TIME (btoc) | {gal/min) (zal) °C) (mSfem) (ng) | pH (NTU) (mv)
[5:32 8.80 0.5 0 13.1 0.634 | 1423 | 7.75 114
15:37 1 5 12.2 0.639 7.72 110
15:42 0.75 5 12 0.641 7.69 79
15:47 0.75 5 12.4 0.642 7.7 32
15:52 0s| 5| ns| o6 77| 20
15:57 i 5 11.7 0.641 7.72 16
16:02 0.75 5 11.7 0.641 7.67 9

Note: Condition of the well: See STATIC WATER LEVEL FORM

Field Personnel; AR




EQM MONITOR WELL PURGING FORM

PROJECT NAME: RVAAP PROJECT NUMBER: 030174.0016.001
LOCATION: LOADLINE 6 DATE:  3/28/2012 START TIME: 13:47
WELL ID:  LL6mw-008
WELL DEPTH: 202 INITIAL WATER LEVEL: 1221
WELL DIAMETER 2 in. SCREEN INTERVAL.: 72-1772
- PUMP/PURGING DEVICE: BP - BLADDER PUMP PUMP INTAKE DEPTH: 15.2
PUMP READINGS: Throttle: 0 Recharge: 0 Discharge; 0
COMMENTS surge overpurge 14 gal, final WL = 15.22, twd= 20.2 Odor:
WATER | PURGE VOLUME SPECIFIC

vz | oo | | D | o | oS | el | a | om | v

13:55 12.21 0.4 0 13.7 0765 | 1721 | 7.71 999

13:58 0.45 3 13.5 0.76 7.27 999

14:01 0.45 3 12.9 0.755 | 12.56 | 7.18 999

14:04 0.5 3 12.5 0.771 7.05

14:07 0.45 3 13 0.767 7

14:10 0.4 3 12.6 0.766 6.95

14:13 0.45 3 12.6 0.771 6.89 999

14:16 0.5 3 12.6 0.772 6.82

14:19 0.45 3 12.9 0.771 6.73

14:22 0.45 3 12.5 0.771 6.74

14:25 0.45 3 [2.5 0.771 6.77

14:30 1522 0.4 5 [2.% 0.771 6.71

Note: Condition of the well: See STATIC WATER LEVEL FORM
Field Personnel: AR ‘




EQM MONITOR WELL PURGING FORM

PROJECT NAME: © = RVAAP PROJECT NUMBER: 030174.0016.001
LOCATION: LOADLINE 6 DATE:  4/18/2012 START TIME: 15:26
WELL ID:  LL6mw-009
WELL DEPTH: 414 INITIAL WATER LEVEL: 14
WELL DIAMETER 2in. SCREEN INTERVAL: 29-39
PUMP/PURGING DEVICE: BP - BLADDER PUMP PUMP INTAKE DEPTH;: 37.0
PUMP READINGS: Throttle: 0 Recharge: 0 Discharge: 0
COMMENTS surge overpurge 23 gal., final WL = 14.01, twd= 41.41, good for QC Cdor:
WATER | PURGE | VOLUME SPECIFIC
EEVEL | RATE | PURGED | TEMP. | CONDUCT. | DO Turb ORP

TIME (bloc) | (gal/min) {gab) C) (mSfem) gy | pH | (NTD) (mV)

15:35 14.00 1 0 13.6 0.676 6.74 955

15:40 1 5 12.8 0.676 6.89 629

15:45 0.75 5 12.6 0.679 6.98 497

15:50 1 5 12.8 0.679 6.95 229

15:55 0.8 5 12.5 0.676 6.93 71

16:00 | 3 12.9 0.677 6.91 85

16:05 14.0t 0.8 5 13.2 0.677 6.87 86

16:10 1 5 13 0.677 6.89 64

16:15 14,01 1 5 13 0.677 6.9 55

Note: Condition of the well: See STATIC WATER LEVEL FORM

Field Personnel: AR




EQM MONITOR WELL PURGING FORM

PROJECT NAME: RVAAP PROJECT N{UMBER: 030174.0016.001
LOCATION: LOADLINE (! DATE: '_3]29/2012 START TIME: 9:14
WELLID: LL1lmw-011
WELL DEPTH: 20.2 INITIAL WATER LEVEL:  7.25
WELL DIAMETER 2in. SCREEN INTERVAL: 78-178
PUMP/PURGING DEVICE: BP - BLADDER PUMP PUMP INTAKE DEPTH: 15.8
PUMP READINGS: Throttle: 0 Recharge: 0 Discharge: 0
COMMENTS surge overpurge 21 gal, final WL =7.81,twd=20.44 Odor:
WATER | PURGE VOLUME SPECIFIC
LEVEL RATE PURGED TEMP, CONDUCT, DO Turb ORP
TIME (btoc) | (ealmin) | (gal) e (mSfem) | mgA) | pH | NTU) (mV)
9:20 7.25 0.8 0 10 0.431 7.93 999
9:23 0.75 3 10.3 0.419 7.9 999
9:26 0.6 3 10,3 0418 7.79 999
9:29 . 0.8 3 9.7 0418 7.74 999
9:32 0.8 3 9.8 0.42 7.65 999
9:35 0.8 3 10 0419 7.57 999
9:38 0.75 3 10 0.42 | 13.58 | 7.52 643
9:41 0.6 3 16 0.421 7.51 436
9:44 0.8 3 10 0.421 7.5 424
9:47 7.81 0.8 3 10 0.426 7.49 394

Note: Condition of the well: See STATIC WATER LEVEL FORM

Field Personnel: AR



http:7.81,twd=20.44

EQM MONITOR WELL PURGING FORM

PROJECT NAME: RVAAP PROJECT NUMBER: 030174.0016.001
- LOCATION: LOADLINE 11 DATE:  4/19/2012 START TIME: 12:46
WELL ID:  LL11mw-012
WELL DEPTH: 117.35 INITIAL WATER LEVEL:  20.1}
WELL DIAMETER 2 in, SCREEN INTERVAL:  104.5 - 114.5
PUMP/PURGING DEVICE: BP - BLADDER PUMP PUMP INTAKE DEPTH: L12.5
PUMP READINGS: Throttle: 0 Recharge; 0 Discharge: 0
COMMENTS surge overpurge 80 gal, Final WL = 20.4, twd= 117.41 QC worthy QOdor:
WATER | PURGE | VOLUME SPECIFIC ‘
LEVEL | RATE | PURGED | TEMP. |CONDUCT. | DO Turb ORP

TIME {bloc) | (eal/min} {gal) Q) (mS/em) (mp/L) | pH (T} {m¥)

13:05 | 20.11 t 0 14.4 0.517 1 1435| 8.1 198

13:15 0.7 10 14.3 0.517 ;) 15.27] 7.82 227

13:20 0.6 5 14.1 0.517 7.74 85

13:28 0.6 8 13.5 05171 134|771 36

13:35 0.8 7 132 0.517 7.69 98

13:44 0.9 9 132 0.517 7.1 15

13:51 0.8 7 12.9 0.517 7.68 9

14:00 0.5 9 12.8 0.517 7.62 7

14:10 0.6 10 12.7 0.517 7.63 7

14:20 0.7 16 12.9 0.517 7.62 64

14:30 0.7 10 12.9 0.517 7.68 7

14:40 0.7 10 13.2 0.517 7.58 7

14:50 0.9 10 13,5 0.517 7.58 7

15:00 | 2040 0.6 10 13.5 0.517 7.55 7

Note: Condition of the well: See STATIC WATER LEVEL FORM ) e _
Ficld Personnel: AR




EQM MONITOR WELL PURGING FORM

PROJECT NAME: RVAAP PROJECT NUMBER: 030174.0016.901
LOCATION: LOADLINE 12 DATE:  3/23/2012 START TIME: 12:18
WELL ID: LLI12mw-182ss
WELL DEPTH: 38.55 INITIAL WATER LEVEL:  8.05
WELL DIAMETER 2 in, SCREEN INTERVAL: 25.25-35.25
PUMP/PURGING DEVICE: BP - BLADDER PUMP PUMP INTAKE DEPTH.:
PUMP READINGS: Throttle: 0 Recharge: 0 Discharge: 0
COMMENTS surge overpurge 31 gallon, final WL = 31.61, twd= 38.44 clear Odor:
WATER | PURGE | VOLUME SPECIFIC
LEVEL | RATE | PURGED | TEMP. |CONDUCT. | DO Turb ORP

TIME (btoc) | (gal/imin) (gal) ) (mS/ca) (mgL) | pH NTU) (nv)

12:25 8.05 0.51 0 14.7 1.07 7.5 254

12:30 0.6 5 4.1 0.984 7.64

12:35 0.5 5 14.3 0.988 7.66

12:40 0.5 5 14 0.968 13| 7.69 400

12:45 0.5 5 14.6 0.961 7.58 346

12:50 0.75 5 14.2 0.958 7.58 339

12:55 04 5 13.8 0.935 7.55 324

13:00 0.5 5 14,6 0.928 7.58

13:05 0.5 5 14,3 0.936 7.56

i3:10 0.4 5 14,1 0.933 7.59

13:15 0.5 5 14.6 0.929 7.58

£3:20 0.5 5 15.1 0.922 7.55

13:25 0.5 5 14.1 0.938 7.53

13:30 | 31.61 0.5 5 14.4 0.987 7.53

Note: Condition of the well: See STATIC WATER LEVEL FORM

Field Personnel: AR



http:25.25-35.25

EQM MONITOR WELIL PURGING FORM

PROJECT NAME: RVAAP PROJECT NUMBER: 030174.0016.001
LOCATION: LOADLINE 12 . DATE;. 3/22/2012 START TIME: 13:48
WELL ID:  LL12mw-247
WELL DEPTH: 22.7 INITIAL WATER LEVEL: 44
WELL DIAMETER 2 in. SCREEN INTERVAL: 10-20
PUMP/PURGING DEVICE: BP - BLADDER PUMP PUMP INTAKE DEPTH: 18.0
PUMP READINGS:  Throttle: 0 Recharge: 0 Discharge: 0
COMMENTS surge averpurge 21 gal twd= 22.73 final water level = 19.77 clear Odor:
WATER | PURGE VOLUME SPECIFIC
LEVEL RATE PURGED TEMP. CONDUCT, Do Turb ORP

TIME (btoc) | (gab/min) (gab) {°C) {mS/en) (rg/ly | pH | (NTU) (V)

13:54 4.40 0.5 0 15.1 0.833 | 1647 | 6.81 543

13:59 0.5 5 13.7 0.838 6.8

14:03 04 4 12.7 0.841 6.82

14:07 0.6 4 11.8 0.848 6.87 324

14:11 0.45 4 12,7 0.87 6.86
74:15 0.5 4 12.8 0.888 6.93

14:24 0.5 9 13.5 0.831 6.95 74

14:32 0.5 8 13.8 0.871 7.02 67
. 14:45 | 22.73 0.5 13 143 0.856 7.03 50

Note: Condition of the well: See STATIC WATER LEVEL FORM

Field Personnel: AR




PROJECT NAME:

EQM MONITOR WELL PURGING FORM

RVAAP

LOCATION: NACA TEST A

WELL ID: NTAmw-[19

WELL DEPTH:
WELL DIAMETER
PUMP/PURGING DEVICE: BP - BLADDER PUMP

103.3

2 in.

DATE:

PROJECT NUMBER:
4/19/2012

030174.0016,001

START TIME: 10:00

41

INITIAL WATER LEVEL: 11

SCREEN INTERVAL:
PUMP INTAKE DEPTH:

90-100

98.0

PUMP READINGS: Throttle: 0 Recharge: 0 Discharge: 0
COMMENTS surge overpurge 150 initial removal +75 gal. Final WL = 11.72twd= 103.6. Good for QC Odor:
WATER | PURGE VOLUME SPECIFIC
LEVEL RATE PURGED TENP, CONDUCT. DO Turb ORP
TIME (btoc) | (gab/min) {gal) €0 {mS/em) (mg) | pH | (NIU) (mV)
10:20 11.41 1 0 12.5 0.624 | 1524 | 8.47 45
10:30 1 10 12.2 0.6 8.4 13
10:40 11.56 1 10 12 0.597 8.32 10
10:50 1 10 12.2 0.594 8.41 S A
11:00 1 10 12.2 0.587 | 1423 | 84 17
11:10 11.62 1 10 11.9 0.589 8.35 8
I1:15 1 5 1.9 0.585 8.3 5
11:20 11.70 I 5 12 0.588 8.25 7
11:25 [ 5 1.9 0.588 8.2 6
11:30 [ 5 IL9 0.584 8.16 7
11:40 11.72 1 10 11.8 0.582 8.17 6

Note: Condition of the well: See STATIC WATER LEVEL FORM

Field Personnel;

AR




EQM MONITOR WELL PURGING FORM

PROJECT NAME: RVAAP PROJECT NUMBER: 030174.0016.001
LOCATION: WINKLEPECK DATE: 6/27/2012 START TIME: . {I:33
WELL ID:  WBGmw-018
WELL DEPTH: 24.78 INITIAL WATER LEVEL: _ 2138
WELL DIAMETER 2 in, ' SCREEN INTERVAL: 13.5-235
PUMP/PURGING DEVICE: BP - BLADDER PUMP PUMP INTAKE DEPTH: 215
PUMP READINGS: Throttle: 0 Recharge: 0 Discharge: 0
COMMENTS surge overpurge twd= 24.92, soft muck at start,0.5 gal/min, brown, 12 gal. Odor:
WATER | PURGE | VOLUME SPECTFIC
LEVEL | RATE | PURGED | TEMP. |CONDUCT. [ DO Turb ORP

TIME (btoc) | (galimin) (gal) °C) (mS/eam) {mg/Ly pH (NTU) (mv)

12:44 0.5 | 12.5 0.097 | 1331} 74 999

12:47 0.5 L5 12 0.093 | 13.67; 6.57 999

[2:51 | 2140 0.5 2 12.1 0.09 | 1347 6.22 999

12:55 | 2140 0.5 2 12.6 0.092 13| 5.97 999

12:59 | 2140 0.5 2 12.5 0091 13.12| 5.9 999

13:03 | 2140 0.6 2 124 0.089 | 13.31 | 5.93 999

13:06 | 2140 0.5 L5 124 0.089 | 13.37 | 5.92 999

13:10 | 21.40 0.5 2 12.3 0.089 | 13.38 | 5.86 959

13:13 | 21.40 0.5 1.5 12.5 0.089 | 13.1| 5.84 959

Note: Condition of the well: See STATIC WATER LEVEL FORM

Field Personnel: CAL




EQM MONITOR WELL PURGING FORM

PROJECT NAME: RVAAP PROJECT NUMBER: 030174.0016.001
LOCATION: WINKLEPECK DATE:  6/27/2012 START TIME: 11:40

WELL ID: WBGmw-019

WELL DEPTH: 50.61 INITIAL WATER LEVEL: 179

WELL DIAMETER 2 in. SCREEN INTERVAL:  39.55 - 49.55
PUMP/PURGING DEVICE: BP - BLADDER PUMP ' PUMP INTAKE DEPTII: 47.6
PUMP READINGS: Throttle: 0 Recharge: 0 Discharge: 0

COMMENTS surge overpurge twd=50.58, 28 gallons tolal, clear Odor:

WATER | PURGE YOLUME SPECIFIC
11:50 | 18.41 0.9 1 15.7 0.44 13 | 6.81 600
11:54 | 18.59 0.75 4 12.9 0412 ) 15,09 | 7.21 59
11:58 | 18.59 0.85 4 12.2 0.408 | 1549 | 7.18 73
12:02 | 18.58 0.91 4 12 0.407 | 147 7.21 35
12:09 | 18.54 1 7 12.2 0.406 | 13.97 | 7.24 128
12:13 | 18.58 1 4 12.1 0.404 | 1407 | 7.22 45
12:17 | 18.57 1 4 12 0.404 | 14.1| 7.23 44
12:21 18.57 1 4 12.1 0.4006 | 139 7.25 41
12:26 | 18.57 1 5 [1.7 0.408 14 | 7.23 43
12:30 | 18.57 1 4 1.6 ¢.4006 | 13.85] 7.21 44
12:35 18.57 1 5 12.1 0.404 | 13.56| 7.14 44
12:40 18.57 I 5 12 0.404 | 13.67 | 7.13 44
12:44 [ 18.57 1 4 11.8 0406 | 13.8] 7.14 44 |

 Note: Condition of the well: See STATIC WATER LEVEL FORM
Field Personnel: CAL



http:lwd=50.58

EQM MONITOR WELL PURGING FORM

PROJECT NAME: RVAAP PROJECT NUMBER: 030174.0016.001
LOCATION: WINKLEPECK DATE:  7/17/2012 START TIME:  9:07
WELL ID: ' WBGmw-020
WELL DEPTH: 43.8 INITIAL WATER LEVEL: 14,02
WELL DIAMETER 2 in. : SCREEN INTERVAL: 32.9-42.9
PUMP/PURGING DEVICE: BP - BLADDER PUMP PUMP INTAKE DEPTH: 40.9
PUMP READINGS: Throttle: 0 Recharge: 0 Discharge: 0
COMMENTS surge overpurge 41 gat, twd=43.8 Odor:
WATER | PURGE | VOLUME SPECIFIC
LEVEL | RATE | PURGED | TEMP. |CONDUCL. | DO Tub ORP
TIME (btoc) | (galfmin) (eal) ) (mSfem) | (mgiLy | pH | (NTU) (mv)
9:27 | 15.03 ] 1 16.3 0.195 | 1496 | 7.23 999
9:31 14.53 1 4 16.8 0.189 | 15.22 | 6.91 999
9:35 | 15.00 i 4 15.6 0.182 | 16.17 | 6.86 560
9:39 1 1517 1 4 154 0.187 | 16.61 | 6.87 999
9:43 1 15,60 1 4 14.9 0.189 | 17.06| 6.9 999
9:47 | 15.69 I 4 14.9 0.189 | 16.97 | 6.91 778
9:51 15.75 1 4 14.5 0.19 | 16.66| 6.9 498
9:55 | 1572 | 4 15.6 0.189 | 15.28 | 6.92 330
9:59 | 15,69 1 4 15.7 0.19 | 15.02 | 6.94 230
10:03 | 1567 1 4 15.5 0.191 | 152 6.94 213
10:07 | 15.68 1 4 15.3 0.19 | 15.09 | 6.94 233

Note: Condition of the well: See STATIC WATER LEVEL FORM -

Field Personnel: CAL




EQM MONITOR WELL PURGING FORM

" PROJECT NAME: RVAAP PROJECT NUMBER: 030174.0016.001
LOCATION: WINKLEPECK DATE:  7/17/2012 START TIME;: 8:04
WELL ID:  WBGmw-021
WELL DEPTH: 43.08 INITIAL WATER LEVEL: 10.65
WELL DIAMETER 2in. SCREEN INTERVAL: 32-42
PUMP/PURGING DEVICE: BP - BLADDER PUMP PUMP INTAKE DEPTH:
PUMP READINGS: Throttle: 0 Recharge: 0 Discharge: 0
COMMENTS surge over purge 35 gal,, twd=43, 08 Odor:

WATER | PURGE | VOLUME SPECIFIC
LEVEL | RATE | PURGED | TEMP. |CONDUCT. | DO Turb ORP
TIME (bioc) | (gal/min) (zal) °C) (mS/em) (mgfly | pH (NTU) (mv)
8:18 10.94 | 5 15.1 0404 | 139] 7.6 330
8:23 10.95 1 5 14.6 0.383 | 134 735 597
8:28 | 10.94 1 5 13.9 0.385 | 13.73 | 7.29 114
8:32 | 10.94 1 4 13.3 0373 | 14.19| 7.13 65
8:36 | 10,94 I 4 13.1 038 | 1421 | 7.08 52
8:40 | 1094 I 4 13.2 0379 | 14.15 | 7.02 41
8:44 | 1094 | 4 13 0381 (43| 698 43
.8:48 10.94 | 4 134 038 14| 6.95 38

Note: Condition of the well: See STATIC WATER LEVEL FORM

Field Personnel; CAL
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John Milier

From: Deppisch, Vicki <Vicki.Deppisch@epa.state.oh.us>

Sent: Thursday, March 08, 2012 6:27 AM

To: JOHN MILLER

Cc: Nichter, Mark W LRL (Mark.W.Nichter@usace.army.mil); Mohr, Eileen; Mark Patterson;

Fisher, Todd; Katie Tait (kathryn.s.tait@us.army.mil} (kathryn.s.tait@us.army.mil); Kinder,
Derek S LRL (Derek.S.Kinder@usace.army.mil)

Subject: RE: Approval Form for Filter Pack
Importance: lLow
John

Looks good to me, go ahead with the requested change. | also agree we do not need a technical change order, Thanks
vicki

From: John Miller [ mailto:imiller@egm.com]

Sent: Wednesday, March 07, 2012 2:04 PM

To: Deppisch, Vicki

Cc: Nichter, Mark W LRL {Mark.W.Nichter@usace.army.mil); Mohr, Eileen; Mark Patterson; Fisher, Todd; Katie Tait
(kathryn.s.tait@us,.army.mil) (kathryn.s.tait@us.army.mil); Kinder, Derek S LRL (Derek.S. Kinder@usace.army.mil)
Subject: Approval Form for Filter Pack

Vicki: due to the field conditions encountered during well installation we are requesting a change in the type of sand
used for the wells. Attached for your review is our request and associated backup documentation. As described in the
request EQM does not believe that this is a technical change order as the sand alternatives are already referenced in the
Facility Wide Sampling and Analysis Plan for Environmental investigations (SAIC, 2011). If you have any questions please
let me know.

Thanks, John

Jotun M. Milleyr

Environmental Quality Management, Inc,
1800 Carillon Boulevard

Cincinnati, Ohio 45240

513.825.7500

Cell 513.673.4065


mailto:Derek.S.Kinder@usace.army.mil
mailto:kathryn.s.tait@us.army.mil
mailto:kathrvn.s.tait@us.army.mil
mailto:Mark.W.Nichter@usace.army.mil

Environmental Quality Management, Inc.

1800 Carillon Boulevard
Cincinnati, Ohio 45240

{513) 825.7500
March 7, 2012 FAX {513) 825.7495

WWW.eqm.com

Mr. Mark Nichter

U.S. Army Corps of Engineers
600 Martin Luther King Jr. Place
Louisville, Kentucky 40202

Regarding: Additional Approval Form for Well Material (No. 5 sand) at RVAAP

Dear Mr. Nichter:

Environmental Quality Management, Inc. (EQM) has been contracted by the United States Army
Corps of Engineers (USACE), Louisville District, to install 39 new monitoring wells on the
former Ravenna Army Ammunition Plant (RVAAP) facility property. In accordance with the
Facility Wide Sampling and Analysis Plan for Environmental Investigations (SAIC, 2011) EQM
provided approval forms for filter pack, bentonite, and water. EQM requests approval of an
additional filter pack. We are requesting the approved filter pack, No. 7 sand, be replaced with
No. 5 sand in thick water columns. The No. 7 sand in current conditions has a tendency to float
on the water column and has a propensity to try and bridge or form a natural filter pack. The
heavier No. 5 sand should descend through the water column at a more acceptable rate. This
material will be used for well installation activities. The attached approval forms document the
manufacturer, source, and quality of the downhole material to be used on site. Please note that
this is not a technical change order as the Facility Wide Sampling and Analysis Plan for
Environmental Investigations (SAIC, 2011) indicates that No. 7 sand is acceptable based on site-
specific conditions encountered during drilling (sce attached pages 5-11 and 5-12 from the above
referenced plan).

Thank you for your consideration in this matter.

Sincerely,

Envir /nmental Quality Management, Inc.
) ”
M

Colleen A. Lear, LG

cc:  Ms. Vickie Deppisch, Ohio EPA

Attachments

Salving Problems, ., Crecting CosHffective, Sustainable Solufions!
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GRANULAR FILTER PACK APPROVAL

Project for Intended Use: RZ Wel! Instal latson, Kav ensia OH.

Filter Material Brand Name: 8¢ /ica. Dry /adu 3fria/ Setrc!

Lithology: &/ ca Send

Grain Size Distribution: 99.3%, 10, No.5 Sand (Seeattached )

Source/pit or quarry of origin: SMmﬂ.@ﬂgfbM€rf1ft ; '7/”7})&1,05@’7 Pl g, O B
Manufacturer: £/, gfcf"(’/‘f

Manufacturer address: 7423 A4l Som K 5 Tha fps '-Dﬂj 0717/ FAOE G
Processing method: ({ja5/¢d, (ff'i;“.cjl and SO“MM{/_

Slot Size of intended Screen: &, 7)( 0 inches

SUBMITTED BY:
Company: &ni; ron prends, ! Qva /ity M@ﬂdjﬁmw
Person: Collee s A Ly

Telephone Number: Cé_/é?_) 8257 7500

Date .3-7 520/9.\

FOR APPROVAL (A)DISAPPROVAL (D) ‘ {circle one)
Project Officer/Date: g A D
Project Geologist/Date: : A D
U.S. Army Project ManagerlD'ate: A D

Figure 5-2. Granular Filter Pack Description and Approval Form
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R.W. SIDLEY, INC.
LABORATORY SIEVE ANALYSIS

DATE

27-Apr-09

E.S. u.c AF.S.

0.874 1.772  0.000

JEFF

SAMPLE# 600
LOT #
GM.WEIGHT %RET. CUM%RET, CUM%PASS SPEC.
11.9 2.4% 2.4% 97.6%
34.5 7.0% 9.4% 90.6%
84.3 17.0% 26.4% 73.6%
133.0 26.9% 53.3% 46.7%
89.2 18.0% 71.3% 28.7%
59.1 11.9% 83.3% 16.7%
39.6 8.0% 91.3% 8.7%
24.0 4.9% 96.1% 3.9%
11.3 2.3% 98.4% 1.6%
59 1.2% 99.6% 0.4%
1.1 0.2% 99.8% 0.2%
0.9 0.2% 100.0% 0.0%
4948
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5.4.2.21 Casing/Screen

The casing, screen, and fitting materials to be used for monitoring well construction during the
AOC-specific investigations will be composed of new, pre-cleaned, 5.0-cm (2.0-inch) rigid Schedule
40 or Schedule 80 PVC. Screen sections will be commercially fabricated and slotted with openings
equal to 0.025 cm (0.010 inches). Screen and casing seciions will be flush threaded, and thermal or
solvent welded couplings will not be used. Gaskets, pop rivets, and screws will not be used during
monitoring well construction. Pre-packed screens will be used for intervals that cannot be filter-
packed conventionally. -

All materials used for monitoring well construction will be as chemically inert as technically practical
with respect to the environment, All PVC screens, casings, and fittings will conform to National
Sanitation Foundation/American National Standards Institute Standard 14 (NSF 2009) for potable
water usage or the Arnmual Book of ASTM Standards (ASTM 1995) and will bear the appropriate
rating logo. Additional specifications are provided in the Handbook of Suggested Practices for the
Design and Installation of Ground-Water Monitoring Well (USEPA 1991).

The well caps and centralizers used for monitoring well construction will be composed of new,
pre-cleaned PVC. The tops of all new monitoring well casings associated with well installations will
be covered with water-tight expandable-flange locking well caps. The caps will be fitted to the
casings and will be designed to preclude binding to the casing resulting from tightness of fit, unclean
surface, or frost and to allow for equilibration between hydrostatic and atmospheric pressures. The
caps will be designed to fit securely enough to preclude debris and insects from entering the
monitoring well.

Well centralizers will be used in construction of all monitoring wells that are installed within open
boreholes exceeding approximately 6.1 m (20.0 ft) in depth to prevent the PVC well casing from
deforming. Well centralizers will be attached to the well casing at regular and equal intervals with
stainless steel fasteners or strapping. Centralizer placement will be determined in the field at the time
of monitoring well installation based on the total depth of each well. Centralizers will not be attached
to well screens or to portions of wéll casings exposed to the granular filter pack or bentonite seal.
Centralizers will be oriented to allow unrestricted passage of the tremie pipe used to place monitoring
well construction materials within the annular space between the well and the borehole wall,

5.4.2.2.2  Well Installation Materials: Filter Pack, Bentonite, And Grout

The granular filter pack used during the AOC-specific investigations for monitoring well installation
will comply with requirements defined in the Mownitoring Well Design, Installation, and
Documentation at Hazardous and/or Toxic Waste Sites (USACE 19982) and will be approved by the
U.S. Army Project Manager prior to beginning fieldwork (Figure 5-2), A 500-cm’ (1-pint)
representative sample of the granular filter pack material proposed for use will be submitted to the
USACE, Louisville District; RVAAP; or other U.S. Army Project Manager for approval, if requested.
Based on the screen slot size of 0.025 cm (0.010 inches) to be used for monitoring well construction,
the granular filter pack material used will generally be Global Supply No. 7 (size equals 0.047 cm

Facility-Wide Environmental Docunents Field Sampling Plan Page 5-11



[0.0188 inches]) sand. Global Supply No. 5 alternately may be used with prior approval from the %\J

The granular filter pack material will be visually clean (as seen through a 10-power hand lens), free of
material that would pass through a No. 200 sieve, inert, siliceous, and composed of rounded grains.
The filter material will be packaged in bags or buckets by the supplier and delivered. Filter pack
material in pre-packed screens also will meet these criteria.

Bentonite will be used during the AOC-specific investigations for one or more of the following
purposes:

e Creation of an annular seal during monitoring well construction between the granular filter pack
and the grout seal;

e Additive in the grout mixture used to create the upper grout seal during monitoring well
construction;

e Additive in the grout mixture used to abandon boreholes not converted into monitoring wells;
and/or

o Abandonment of surficial boreholes and pilot holes.

Facility-Wide Environmental Documents Field Sampling Plan Page 5-12



ENVIRONMENTAL QUALITY MANAGEMENT, INC.
TECHNICAL CHANGE ORDER

Subject: Remedial Investigation] Well Completion at Winklepeck Buming Grounds
Ravenna Army Ammunition Plant

File: GSA Contract Number GS-10F-0293K
Date; February 24,2012
Distribution List: V. Deppisch - OEPA K. Elgin - OHARNG

T. Fisher — OEPA M. Patterson - BRAC
M. Nichter - USACE E. Mohr —- OEPA

Pursuant to the Final Sampling and Analysis Plan for Environmental Investigation Services
Addendum (EQM, January 2012), which is Part [ of the Final Facility-Wide Groundwater
Monitoring Program Plan RVAAP-66 Facility-Wide Groundwater Addendum (EQM, January
2012), Environmental Quality Management, Inc. (EQM) will be installing four new monitoring
wells in the Winklepeck Burning Grounds (WBG) to define the horizontal and vertical extent of
contaminants of potential concern (COPCs) within this area of concern (AOC) at the former
Ravenna Army Ammunition Plant (RVAAP) in Ravenna, Ohio. At the request of the Ohio
Army National Guard (OHARNG), the four new wells are to be completed in such a fashion as
to prevent potential ricochets during firing range activities. As a result, the wells must either be
completed as flush-mount wells or with above-ground protective casings that are surrounded by
soil berms. Because flush-mount wells are susceptible to surface water accumulation around the
wellhead, EQM recommends completing each well with a short stickup (i.e., about 1 foot above
grade) coupled with a soil berm. The soil berm will take the place of bollards Wthh are
typically used for additional well protection at RVAAP.

Specifically, the 6-in. to 8-in.-diameter steel protective casing typically used for above-ground
completions will be adapted for the shorter stickup by simply inserting most of the casement
below ground (approximately 5 feet). The grout will be inserted to within 12 inches of the
ground surface and topped with concrete. The top of the polyvinyl chloride (PVC) well casing
will be sawed off so that approximately 8 inches of the PVC well pipe extends above the ground
surface. The gap between the top of the PVC well and the lid of the protective casing will be
about 4 inches; this will allow room for the expandable well cap to be placed on the well. The
attached schematic shows the proposed well completion scenario for the new WBG wells.

This requested change will not impact cost or schedule for this project.

#% %/ Sund WA

Jghn M. Miller Mark Nichter
QM Project manager USACE Technical Manager




Top of

PVC Steel Protective Casing
Riser w/ Locking Cover (or
w/Cap\ Locking Cap)
L~
11t
8in. . Ground
Surface
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Environmental Quality Management, Inc,

1800 Carillon Boulevard
Cincinnati, Ohio 45240
(513) 8257500

FAX {513) 8257495

April 11,2012 www.eqm.com

Mr, Mark W. Nichter, PG

Environmental Compliance (CELRL-ED-E-C)
Room 921

U.S. Army Corps of Engineers

P.O. Box 59

Louisville, KY 40201-0059

Reference:  Contract No. GS-10F-0293K
Delivery Order No. W912QR-1-F-0266

Subject: Facility-Wide Groundwater Monitoring Program Plan
RVAAP-66 Facility-Wide Groundwater
Soil IDW Letter Report — Draft

Dear Mr. Nichter;

Drilling activities were conducted for the Facility-Wide Groundwater Monitoring Program at the
Ravenna Army Ammunition Plant (RVAAP), Ravenna, Ohio, resulting in the generation of
investigation-derived wastes (IDW). The RVAAP-66 Remedial Investigation (RI), installation
of monitoring wells, approved per the Facility-wide Groundwater Monitoring Program Plan
RVAAP-66 Facility-wide Groundwater Addendum, EQM, Jan 2012 (Addendum) began on
February 27, 2012, These activities resulted in the generation of IDW consisting of soil from
drilling operations. The purpose of this letter is to characterize and classify IDW for disposal
and to propose methods for disposing the IDW. This report includes a summary of IDW
generated and its origin (Table 1), a summary of the analysis and methods (Table 2), a summary
of detected analytical results compared to regulatory characteristic levels (Table 3) and
recommendations for disposal. The laboratory data sheets are included in Attachment 1.

This document follows guidance established by the United States Atmy Corps of Engineers
(USACE) and the Ohio Environmental Protection Agency (EPA) regarding IDW disposition at
RVAAP, including the IDW disposition sections of the Facility-Wide Sampling and Analysis
Plan For Environmental Investigations SAIC 2011 (FWSAP), and the Addendum. All
environmental media were managed in a manner that minimized potential risk to human health
and the environment. Investigation-derived waste was handled as nonhazardous material

Solving Problems. ..Crealing CostElfective, Sustainable Solutions!
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pending waste characterization and classification based on analytical results. The FWSAP and
the Addendum describe approved procedures used for containerizing and handling IDW.

Soil IDW Discussion

Accumulated IDW soil cuttings are containerized in 55-gal drums on site pending transport and
disposal to an offsite disposal facility. A summary of the drums of IDW generated and its origin
are presented in Table 1. Composite sampling for disposal characterization was performed using
a composite grab sampling technique. The composite sample was collected from 23 drums of
soil. The drums were opened and screened with a PID, Grab samples of the drums were
collected using a hand auger or by manually driving a decontaminated split-spoon sampler to the
bottom of each container. The retrieved sample was placed in a decontaminated stainless stecl
bowl or aluminum pan for homogenization. Rocks and loose twigs were removed and discarded.
Clumps of soil were broken down using a gloved hand and mixed in the bowl. The mixture was
collected using a gloved hand and placed directly into the laboratory pre-cleaned container. The
composite sample was sealed, labeled, and placed in a cooler with ice. For the volatile organic
compound (VOC) analysis the location of the highest screened PID level was collected and
transferred directly from the IDW waste container into the sample container with minimum head
space for laboratory analysis for VOC characterization.

All stainless steel bowls, hand augers, and split-spoon samplers were decontaminated in
accordance with Section 2.13 of the Addendum after collection of each composite sample.

The indigenous IDW contained in drums were characterized for disposal on the basis of
composite samples collected and submitted for the RVAAP full suite totals analysis and Toxicity
Characteristic Leaching Procedure (TCLP) analysis as presented in Table 2. A trip blank was
submitted with the samples and analyzed for VOCs. Upon receipt from the laboratory, the
analytical results were compared to the TCLP criteria presented in Table 8-1. Maximum
Concentration of Contaminants for Toxicity Characteristic (40 CFR 261.24), and Table 8-2.
Maximum Concentration of Hazardous Waste Characterization Analytes (40 CFR 261.21-23), as
presented in the FWSAP; and USEPA Risk Screening Levels (RSLs) for residential soils and/or
site specific background criteria for RVAAP. Table 3 presents the detected results compared to
the regulatory characteristics for hazardous wastes as per the FWSAP. Attachment 1 presents
the analytical laboratory data for TCLP and RVAAP full suite analysis for IDW soil cuttings.

Summary of the IDW containers shown is as follows:
e None of the concentrations exceeded the TCLP regulatory levels for characteristically
hazardous wastes. The flashpoint was greater than 140 degrees F. Reactive sulfide and

reactive cyanide were not detected above the reporting limit.

o Arsenic was the only concentration to exceed the USEPA RSLs for the RVAAP full suite
totals composite sample. :

e Only Sodium exceeded background criteria, although this result has no USEPA RSL.

Solving Problems.. . Creating CostElfective, Sustainable Solutions!




Recommended Disposal Pathways for IDW

After comparing the analytical data results generated from field activities to contaminants and
their regulatory levels, the data indicated that no regulatory criteria for Resource Conservation
and Recovery Act (RCRA) hazardous waste determinations were exceeded. It is recommended
that the 23 drums containing soil be classified as contaminated, but non-hazardous and that it be
sent offsite for disposal to a permitted facility in accordance with Section 8.0 of the FWSAP.
Upon RVAAP and Ohio EPA concurrence with the preliminary characterization and that no
RCRA listings apply, we will proceed with the appropriate waste disposal. If you have any
questions, please call me at (513) 825-7500 (email - jmiller@egm.com).

Sincerely,

ENVIRONMENTAL QUALITY MANAGEMENT, INC.

P

ohn M. Miller, CHMM
Project Manager

ce: Vicki Deppisch — Ohio EPA

Mark Patterson - RVAAP
EQM PN -030174.0016.001.02

Solving Problems. . .Creating Cost-Effective, Sustainable Solutions!
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Client: Environmental Quality Mgt., Inc.
Project/Site: RVAAP (OH) - IDW
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Partnering with you for success

May 30, 2012

Mr. Mark Patterson

Ravenna Army Ammunition Plant
8451 State Route 5

Ravenna, Ohio 44266

Reference: Contract No. GS-10F-0293K
Delivery Order No. W9120QR-1-F-0266

Subject: Facility-Wide Groundwater Monitoring Program Plan
RVAAP-66 Facility-Wide Groundwater
Soil IDW Letter Report — Draft

Dear Mr. Patterson:

Drilling activities were conducted for the Facility-Wide Groundwater Monitoring Program at the
Ravenna Army Ammunition Plant (RVAAP), Ravenna, Chio, resulting in the generation of
investigation-derived wastes (IDW). The RVAAP-66 Remedial Investigation (RI), installation
of monitoring wells, approved per the Facility-wide Groundwater Monitoring Program Plan
RVAAP-66 Facility-wide Groundwater Addendum (FWGWMP Addendum; EQM, January 2012)
began on February 27, 2012. These activities resulted in the generation of IDW consisting of
soil cuttings and rock chips from drilling operations. The purpose of this letter is to characterize
and classify the second batch of drummed IDW comprising 98 drums of solids for disposal and
to provide recommendations for disposing of the IDW.

This document follows guidance established by the United States Army Corps of Engineers
(USACE) and the Ohic Environmental Protection Agency (EPA) regarding IDW disposition at
RVAAP, including the IDW disposition sections of the Facility-Wide Sampling and Analysis
Plan For Environmental Investigations (FWSAP; SAIC, 2011), and the FWGWMP Addendum.
All environmental media were managed in a manner that minimized potential risk to human
health and the environment. Investigation-derived waste was handled as nonhazardous material
pending waste characterization and classification based on analytical results. The FWSAP and
the FWGWMP Addendum describe approved procedures used for containerizing and handling
IDW.

Environmental Quality Management, Inc. | 1800 Carillon Boulevard | Cincinnati, OH 45240 | TEL 513.825.7500 | FAX 513.825.7495



Soil IDW Discussion

Accumulated IDW soil cuttings are containerized in Department of Transportation (DOT)-
approved 55-gal drums on site pending transport and disposal to an offsite disposal facility. A
summary of the drums of IDW generated and its origin are presented in Table 1. Composite
sampling for disposal characterization was performed using a composite grab sampling
technique. The composite sample was collected from 98 drums of soil. The drums were opened
and screened with a photoionization detector (PID). Grab samples of the drums were collected
using a decontaminated trier inserted through the bung to the bottom of each container. The
retrieved sample was placed in a decontaminated stainless steel bowl for homogenization. Rocks
and loose twigs were removed and discarded. Clumps of soil were broken down using a gloved -
hand and mixed in the bowl. The mixture was collected using a gloved hand and placed directly
into the laboratory pre-cleaned container. The composite sample was sealed, labeled, and placed
in a cooler with ice. For the volatile organic compound (VOC) analysis, a discrete grab sample
was collected from the drum with the highest PID screening level (i.e., drum EQM-079s) and
transferred directly from the IDW waste container info a separate 4-oz glass sample jar with
minimum head space. The sample was immediately placed on ice for delivery to the laboratory.

All stainless steel bowls and triers were decontaminated in accordance with Section 2.13 of the
FWGWMP Addendum after collection of each composite sample.

The indigenous IDW contained in drums were characterized for disposal on the basis of
composite samples collected and submitted for the RVAAP full suite totals analysis and Toxicity
Characteristic Leaching Procedure (TCLP) analysis as presented in Table 2. A trip blank was
submitted with the samples and analyzed for VOCs. Upon receipt from the laboratory, the
analytical results were compared to the TCLP criteria presented in Table 8-1 — Maximum
Concentration of Contaminants for Toxicity Characteristic (40 CFR 261.24) and Table 8-2 —
Maximum Concentration of Hazardous Waste Characterization Analytes (40 CFR 261.21-23), as
presented in the FWSAP, and the USEPA Risk Screening Levels (RSLs) for residential soils
and/or site-specific background criteria for RVAAP. Table 3 presents the detected results
compared to the regulatory characteristics for hazardous wastes as per the FWSAP. Attachment
1 presents the analytical laboratory data for TCLP and RVAAP full suite analysis for IDW soil
cuttings.

A summary of the IDW containers shown is as follows:

e None of the concentrations exceeded the TCLP regulatory levels for characteristically
hazardous wastes. The flashpoint was greater than 180 degrees F.

e Arsenic was the only concentration to exceed the USEPA RSLs for the RVAAP full suite
totals composite sample.

¢ Only sodium exceeded the background criteria for subsurface soil. There 1s no USEPA
RSL for sodium.

Partnaring with you for success



Recommended Disposal Pathways for IDW

After comparing the analytical data results generated from field activities to contaminants and
their regulatory levels, the data indicated that no regulatory criteria for Resource Conservation
and Recovery Act (RCRA) hazardous waste determinations were exceeded. It is recommended
that the 98 drums containing soil be classified as contaminated, but non-hazardous, and that the
drummed soils be sent offsite for disposal to a permitted facility in accordance with Section 8.0
of the FWSAP. Upon RVAAP and Ohio EPA concurrence with the preliminary characterization
that no RCRA listings apply, we will proceed with the appropriate waste disposal. If you have
any questions, please call me at (513) 825-7500 (email - jmiller@eqm.com).

Sincerely,
ENVIRONMENTAL QUALITY MANAGEMENT, INC.

ohn M. Miller, CHMM
Project Manager

cc: Vicki Deppisch — Ohio EPA
Mark Nichter — USACE
EQM PN - 030174.0016.001.02

Parinering with you for success
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Table 1. IDW Inventory of Drums

| Generation -

Headspace

DrumID | Type&Sie | Comtents | Date | Gnerstion | Heabpace
EQM-024s | 55-gallon Steel | Soil Cuttings | 03/13/12 FWGmw-012 0.0
EQM-025s | 55-gallon Steel | Soil Cuttings | 03/13/12 FWGmw-012 0.0
EQM-026s | 55-gallon Steel | Soil Cuttings | 03/13/12 FWGmw-012 0.0
EQM-027s | 55-gallon Steel | Soil Cuttings | 03/12/12 FWGmw-012 0.0
EQM-028s | 55-gallon Steel | Soil Cuttings | 03/09/12 FWGmw-007 . 0.0
EQM-029s | 55-gallon Steel | Soil Cuttings | 03/09/12 FWGmw-007 2.5
EQM-030s | 55-gallon Steel | Soil Cuttings | 03/13/12 FWGmw-001 28.5
EQM-031s | 55-gallon Steel Grout 03/12/12 RVAAP-66 0.0
EQM-032s | 55-gallon Steel | Soil Cuttings | 03/13/12 FWGmw-015 0.0
EQM-033s | 55-gallon Steel | Soil Cuttings | 03/13/12 FWGmw-015 0.0
EQM-034s | 55-gallon Steel | Soil Cuttings | 03/14/12 | LL12mw-182ss 0.0
EQM-035s { 55-gallon Steel | Soil Cuttings | 03/12/12 FWGmw-004 0.0
EQM-036s | 55-gallon Steel | Soil Cuttings | 03/14/12 | LL12mw-182ss 0.0
EQM-037s | 55-gallon Steel | Soil Cuttings | 03/12/12 FWGmw-004 1.5
EQM-038s | 55-gallon Steel | Soil Cuttings | 03/14/12 | LL12mw-182ss 0.0
EQM-039s | 55-galion Steel | Soil Cuttings | 03/15/12 LL3mw-245 1.1
EQM-040s | 55-gallon Steel | Soil Cuttings | 03/15/12 LL3Imw-245 0.0
EQM-041s | 55-gallon Steel Grout 03/15/12 | LL12mw-182ss 0.0
EQM-042s | 55-gallon Steel | Soil Cuttings | 03/16/12 CBPmw-009 0.0
EQM—O433 55-gallon Steel | Soil Cuttings | 03/16/12 CBPmw-009 0.0

| FWGmw-002
EQM-044s | 55-gallon Steel | Soil Cuttings | 3/13-20/12 | FWGmw-012 0.0
BQM-045s | 55-gallon Steel | Soil Cuttings | 03/20/12 FWGmw-002 0.0
EQM-046s | 55-gallon Steel | Soil Cuttings | 03/22/12 FWGmw-002 0.0
EQM-047s | 55-gallon Steel | Soil Cuttings | 03/20/12 FWGmw-002 0.0




Table 1 (continued). IDW Inventory of Drums

EQM-048s | 55-gallon Steel | Soil Cuttings | 03/20/12 FWGmw-002 0.0
EQM-049s | 55-gallon Steel | Soil Cuttings | 03/20/12 FWGmw-002 0.0
EQM-050s | 55-gallon Steel | Soil Cuttings | 03/20/12 FWGmw-002 0.0
EQM-051s | 55-gallon Steel | Soil Cuttings | 03/22/12 FWGmw-002 0.0
EQM-052s | 55-gallon Steel | Soil Cuttings | 03/22/12 FWGmw-002 0.0
EQM-053s | 55-gallon Steel | Soil Cuttings | 03/20/12 FWGmw-002 0.0
EQM-054s | 55-gallon Steel | Soil Cuttings | 03/26/12 CBPmw-009 0.0
EQM-055s | 55-gallon Stecl | Soil Cuttings | 03/27/12 CBPmw-009 0.0
EQM-056s | 55-gallon Steel | Soil Cuttings | 03/26/12 CBPmw-009 0.0
EQM-057s | 55-gallon Steel | Soil Cuttings | 03/26/12 CBPmw-009 0.0
EQM-058s | 55-gallon Steel | Soil Cuttings | 03/27/12 CBPmw-009 0.0
EQM-059s | 55-gallon Steel | Soil Cuttings | 03/30/12 LL3mw-245 0.0
EQM-060s | 55-gallon Steel | Soil Cuttings | 03/30/12 LL3mw-245 0.0
EQM-061s | 55-gallon Steel | Soil Cuttings | 03/30/12 LL3mw-245 0.0
EQM-062s | 55-gallon Steel | Soil Cuttings | 03/30/12 LL3mw-245 - 0.0
EQM-063s | 55-gallon Steel Grout 03/06/12 RVAAP-66 0.0
EQM-064s | 55-gallon Steel | Soil Cuttings | 04/03/12 LL4Amw-201 0.0
EQM-065s | 55-gallon Steel | Soil Cuttings | 04/04/12 LL4mw-201 0.0
EQM-066s | 55-gallon Steel | Soil Cuttings | 04/03/12 LLAmw-201 0.0
EQM-067s | 55-gallon Steel | Soil Cuttings | 04/03/12 LL4mw-201 0.0
EQM-068s | 55-pallon Steel | Soil Cuttings | 04/03/12 | LL4mw-201 0.0
EQM-069s | 55-gallon Steel | Soil Cuttings |  04/03/12 LLAmw-201 0.0
EQM-070s | 55-gallon Steel | Soil Cuttings | 04/03/12 LL4mw-201 0.0
EQM-071s | 55-gallon Steel | Soil Cuttings | 03/27/12 CBLmw-005 0.0




Table 1 (continued). IDW Inventory of Drums

Beis.
EQM-072s | 55-gallon Steel | Soil Cuttings | 04/02/12 FWGmw-017 0.0
EQM-073s | 55-gallon Steel | Soil Cuttings | 04/02/12 FWGmw-017 1.4
EQM-074s | 55-gallon Steel | Soil Cuttings | 04/02/12 FWGmw-017 0.0
EQM-075s | 55-gallon Steel | Soil Cuttings | 03/27/12 CBLmw-005 0.0
EQM-076s | 55-gallon Steel | Soil Cuttings | 04/02/12 FWGmw-017 5.5
EQM-077s | 55-gallon Steel | Soil Cuttings | 04/04/12 CBLmw-005 0.0
EQM-078s | 55-gallon Steel | Soil Cuttings | 04/02/12 FWGmw-017 0.0
EQM-079s | 55-gallon Steel | Soil Cuttings | 04/03/12 FWGmw-014 30.7
EQM-080s | 55-gallon Steel | Soil Cuttings | 03/30/12 LL3mw-245 0.0
EQM-081s | 55-gallon Stecl | Soil Cuttings | 04/05/12 B12mw-013 0.0
EQM-082s | 55-gallon Steel | Soil Cuttings | 3/21-22/12 | LLI11mw-012 0.0
EQM-083s | 55-gallon Steel | Soil Cuttings | 03/23/12 LL11mw-012 0.0
EQM-084s | 55-gallon Steel | Soil Cuttings | 03/21/12 LLIImw-012 0.0
EQM-085s | 55-gallon Steel | Soil Cuttings | 03/27/12 LL11mw-012 0.0
EQM-086s | 55-gallon Steel | Soil Cuttings | 03/27/12 LL11mw-012 0.0
EQM-087s | 55-gallon Steel | Soil Cuttings | 03/21/12 LL11mw-012 0.0
EQM-088s | 55-gallon Steel | Soil Cuttings | 04/04/12 CBLmw-005 0.0
BEQM-089s | 55-gallon Steel | Soil Cuttings | 04/10/12 FWGmw-005 0.0
EQM-090s | 55-gallon Steel | Soil Cuttings | 04/10/12 FWGmw-005 0.0
EQM-091s | 55-gallon Steel | Soil Cuttings | 04/10/12 FWGmw-005 0.0
EQM-092s | 55-gallon Steel | Soil Cuttings | 04/10/12 FWGmw-005 0.0
EQM-093s | 55-gallon Steel | Soil Cuttings | 4/12-13/1 2 | LL1imw-012 0.0
EQM-094s | 55-gallon Steel | Soil Cuttings | 04/12/12 LL11mw-012 1.4
EQM-095s | 55-gallon Steel | Soil Cuttings | 03/28/12 NTAmw-119 0.0
EQM-096s | 55-gallon Steel | Soil Cuttings | 03/29/12 NTAmw-119 0.0




Table 1 (continued). IDW Inventory of Brums

Date il Generation: s

‘Headspace

DrumID Type & Slze COlltents Location {ppm)
EQM-097s | 55-gallon Steel | Soil Cuttings | 04/10/12 NTAmw-119 0.0
EQM-098s | 55-gallon Steel | Soil Cuttings | 04/09/12 NTAmw-119 0.0
EQM-099s | 55-gallon Steel | Soil Cuttings | 04/09/12 NTAmw-119 0.0
EQM-100s | 55-gallon Steel | Soil Cuttings | 04/12/12 FWGmw-016 0.0
EQM-101s | 55-gallon Steel | Soil Cuttings | 04/13/12 FWGmw-016 0.0
EQM-102s | 55-gallon Steel | Soil Cuttings | 04/12/12 FWGmw-016 0.0
EQM-103s | 55-gallon Steel | Soil Cuttings | 04/13/12 FWGmw-016 0.0
EQM-104s | 55-gallon Steel | Soil Cuttings | 04/13/12 FWGmw-016 0.0
EQM-105s | 55-gallon Steel | Soil Cuttings | 04/12/12 FWGmw-016 0.0
EQM-106s | 55-gallon Steel | Soil Cuttings | 04/13/12 FWGmw-016 0.0
EQM-107s | 55-gallon Steel | Soil Cuttings | 04/11/12 LL6mw-009 0.0
EQM-108s | 55-gallon Steel | Soil Cuttings | 04/11/12 LL6mw-009 0.0
EQM-109s | 55-gallon Steel | Soil Cuttings | 04/11/12 LLomw-009 0.0
EQM-110s | 55-gallon Steel | Soil Cuttings | 04/12/12 LL6mw-009 0.0
EQM-111s | 55-gallon Steel | Soil Cuttings | 04/11/12 LL6mw-009 0.0
EQM-112s | 55-gallon Steel | Soil Cuttings | 03/20/12 LLomw-008 0.0
EQM-113s | 55-gallon Steel | Soil Cuttings | 03/20/12 FWGmw-013 0.0
EQM-114s | 55-gallon Steel | Soil Cuttings | 04/05/12 FWGmw-013 0.0
EQM-115s | 55-gallon Steel | Soil Cuttings | 03/20/12 FWGmw-013 0.0
EQM-116s { 55-gallon Steel | Soil Cuttings | 04/05/12 FWGmw-013 0.0
EQM-117s | 55-gallon Steel | Soil Cuttings | 04/05/12 | FWGmw-013 0.0
EQM-118s | 55-gallon Steel | Soil Cuttings | 04/16/1 2 FWGmw-016 0.0
EQM-119s | 55-gallon Steel | Soil Cuttings | 04/13/12 FWGmw-016 1.3
EQM-120s | 55-gallon Steel | Soil Cuttings | 04/17/12 LL1Tmw-012 0.0
Hydraulic | 55-gallon Steel | Soil Cuttings | 2/28/12 LLImw-086 0.0




Table 2. Summmary of Analytical Suite of Chemicals

Constituents

TCLP mercury

EPA Method SW;846 1311/ 7470A“

TCLP metals (silver, arsenic, barium,
cadmium, chromium, lead, and selenium)

EPA Method SW-846 1311/6010B

TCLP semivolatile organic compounds
(SVOCs)

EPA Method SW-846 1311/8270C

TCLP volatile organic compounds (VOCs)

EPA Method SW-846 1311/8260B

TCLP pesticides EPA Method SW-846 1311/8081A
TCLP herbicides EPA Method SW-846 1311/8151A
Total cyanide EPA Method SW-846 9012A
Sulfide EPA Method SW-846 9034
Flashpoint EPA Method SW-846 1010

pH EPA Method SW-846 9040B

Polychlorinated biphenyls (PCBs)

EPA Method SW-846 8082

Pesticides

EPA Method SW-346 8081A

Base/Neutrals and Acids (SVOCs)

EPA Method SW-846 8270C

Volatile Organic Compounds (VOCs)

EPA Method SW-846 8260B

Nitroguanidine (Propellant)

EPA Method SW-846 8330 modified

Nitroaromatics & Nitramines (Explosives)

EPA Method SW-846 8330

Nitrocellulose as N (Propellant)

General Chemistry (WS-WC-0050)

Nitrate/Nitrites

General Chemistry (353.2)1

Metals (Magnesium, Manganese, Barium,
Nickel, Potassium, Silver, Sodium,
Vanadium, Chromium, Calcium, Cobalt,
Copper, Arsenic, Lead, Selenium)

EPA Method SW-846 6010B

Metals (Antimony, Iron, Beryllium,
Thallium, Zinc, Cadmium, Aluminum)

EPA Methﬁd SW-846 6020

Mercury

EPA Method SW-846 7470A

1 EPA Methods for Chemical Analysis of Water and Waste.




Table 3. Detected Analytical Results Compared to Regulatory Characteristic Levels

Analyte . Lab Lab | USEPA | Background | Miauimum
Gml};p Analyte CAS# Units Results | Qualifier RSL Crigteria Co:c(:axt:ggion
VOCs 2-Butanone (MEK) 78-93-3 | mg/Kg | 0.033 28000 NA NA
VOCs Acetone 07-64-1 mg/Kg | 0.034 B 61000 NA NA
VOCs Carbon disulfide 75-15-0 | mg/Kg | 0.0024 J 820 NA NA
VOCs Methylene chloride 75-09-2 | mg/Kg | 0.0020 LB 11 NA NA
VOCs Toluene 108-88-3 | mg/Kg | 0.100 5000 NA NA
SVOCs Anthracene 120-12-7 | mg/Kg | 0.011 17000 NA NA
SVOCs Benzo(a)anthracene 56-55-3 | mg/Kg | 0.015 0.15 NA NA
SVOCs Benzo(b)fluoranthene | 205-99-2 | mg/Kg | 0.018 0.15 NA NA
SVOCs Benzo(k)fluoranthene | 207-08-9 | mg/Kg | 0.0072 J 1.5 NA NA
SVOCs Fluoranthene 206-44-0 | mg/Kg | 0.036 2300 NA NA
SVOCs Fluorene 86-73-7 | mg/Kg | 0.0085 2300 NA NA
SYQOCs Chrysene 218-01-9 | mg/Kg [ 0.018 15 NA NA
SVOCs Dibenzofuran 132-64-9 [ mg/Kg | 0.0054 J 78 NA NA
SVOCs Benzo{g,h,i)perylene 191-24-2 | mg/Kg | 0.012 NA NA NA
SVOCs Benzo(a)pyrene 50-32-8 | mpg/Kg | 0.014 0.015 NA NA
SVOCs Indeno{1,2,3-cd)pyrene | 193-39-5 | mp/Kg | 0.0083 I 0.15 NA NA
SVOCs 2-Methylnaphthalene 91-57-6 | mg/Kg | 0.0087 310 NA NA
SVOCs Pyrene 129-00-0 | mg/Kg [ 0.029 1700 NA NA
SVOCs Phenanthrene 85-01-8 | mg/Kg | 0.049 NA NA NA

Bis(2-ethylhexyl)

SVOCs phthalate 117-81-7 | mg/Kg | 0.042 I.B 35 NA NA
Total Metals Aluminum 7429-90-5 | mg/Kg | 7300 77000 19500 NA
Total Metals Antimony 7440-36-0 | mg/Kg | 0.072 J 31 0.96 NA
Total Metaly Arsenic 7440-38-2 | mg/Kg 12 0.39 19.8 . NA
Total Metals Barium 7440-39-3 | mg/Kg 36 15000 124 NA
Total Metals Berylliom 7440-41-7 | mg/Kg 0.39 160 0.88 NA
Total Metals Cadmium 7440-43-9 | mg/Kg | 0.062 ] 70 0 NA
Total Metals Calcium 7440-70-2 | mg/Kg 8800 NA 35500 NA
Total Metals Chromium 7440-47-3 | mg/Kg 14 120000 272 NA
Total Metals Cobalt 7440-48-4 | mg/Kg 7.2 23 23.2 NA
Total Metals Copper 7440-50-8 | mg/Kg 15 3100 32.2 NA
Total Metals Iron 7439-89-6 | mg/Kg | 19000 B 55000 35200 NA
Total Metals Lead 7439921 | mg/Kg | 97 ' 400 19.1 NA
Total Metals Magnesium 7439-95-4 | mp/Kg | 3600 B NA 8790 NA
Total Metals Manganese 7439-96-5 | mg/Kg 290 1800 3030 NA
Total Metals Mercury 7439-97-6 | mg/Kg | 0.023 J.B 10 0.044 NA
Total Metals Nickel 7440-02-0 | mp/Kg 13 1500 60.7 NA
Total Metals Potassium 7440-09-7 | mg/Kg 1400 B NA 3350 NA
Total Metals Sodium 7440-23-5 | mg/Kg 269 B NA 145 NA




Table 3 (continued). Detected Analytical Results Compared to Regulatory Characteristic Levels

Analyte ) Lab Lab | USEPA | Background |  JaXimum
Grm{p Analyte CAS# Units Results | Qualifier RSL Cri’a::eria Cogc(;:ﬂtc;gion
Total Metals Thallium 7440-28-0 | mg/Kg 0.10 iB 0.78 0.91 NA
Total Metals Vanadium 7440-62-2 | mg/Kg 13 390 37.6 NA
Total Metals Zinc 7440-66-6 | mg/Kg 48 B 23000 93.3 NA
TCLP-Misc Cyanide (total} 57-12-5 mg/Kg 0.14 J 47 0 0.66
TCLP-Misec. Flashpoint (376 °F >180 NA NA <180
TCLP- Metals Barium 7440-39-3 | mp/L 0.43 J.B NA NA. 100
TCLP- Metals Cadmium 7440-43-9 | me/l. | 0.00077 J NA NA 1.0
TCLP- Metals Chromium 7440-47-3 | mg/l. 0.0023 J NA NA 5.0
TCILP- Metals Lead 7439-92-1 mg/L 0.0023 NA NA 5.0

Notes:

* The Maximum Toxicity Concentration is the TCLP eriteria presented in Table 8-1 - Maximum Concentration of Contaminants for Toxicity Characteristic (40 CFR
261.24), and Table 8-2 - Maximum Concentration of Hazardous Waste Characterization Analytes (40 CFR 261.21-23).

Bold concentrations exceed a regulatory limit.

J = estimated result. Result is less than reporting limit,

B = method blank contamination,

NA = not applicabie.
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Definitions/Glossary

Client: Environmental Quality Mgt., Inc. TestAmerica Job 1D: 240-10866-1
Project/Site: RVAAP (OH) - IDW

Qualifiers

GCIMS VOA

Quafifier Qualifier Description

u Indicates the analyte was analyzed for but not detected.

B Compound was found in the blank and sampie.

J Result is less than the RL bui greater than or equal to the MDL and the concentration is an approximate value.
GC/MS Semi VOA

Qualifier Qualifier Description

u Indicates the analyte was anaiyzed for but not detected,

J Result is Jess than the RL but greater than or equal to the MDL and the concentration is an approximate value.
* LCS or LCSD exceeds the controf limits

B Compound was found in the blank and sample.

GC Semi VOA

Qualifier Quatifier Description

U indicates the anaiyte was analyzed for but not detected,

J Result is [ess than the RL but greater than or equal to the MDL and the concentration is an approximate value.
HFLC

Qualifier Qualifier Description

u Indicates the analyte was analyzed for but not detected.

Metals

Qualifier Qualifier Description

" ICV,CCV,ICB,CCB, iSA, ISB, CRI, CRA, DLCK or MRL standard: Instrument related QC exceeds the control limits.
J Result is less than the RL but greater than or equal o the MDL and the concentration is an approximate value.
B Compound was found in the blank and sample.

U Indicates the analyte was analyzed for but not detected,

General Chemistry

Qualifier Qualifier Description

U Indicates the analyte was analyzed for but not detected.

J Result is less than the RL but greater than or equal to the MDL and the concentration is an approximate value.
N Spike sample recovery is outside conirol limits.

Glossary

Abbreviation These tcommonly used abbreviations may or may not be present in this report.

13 Listed under the "D* coturnn to designate that the result is reported on a dry weight basis
%R Percent Recovery

CNF Contains no Free Liquid

DL, RA, RE, IN indicates a Dilution, Reanalysis, Re-extraction, or additional Initial metals/anion analysis of the sample
EDL Estimated Detecticn Limit

EPA United States Environmental Protection Agency

MDL Method Detection Limit

ML Minimum Leve} {Dioxin)

ND Not detected at the reporting limit {or MDL or EDL if shown)

PQL Practical Quantitation Limit

Qc Quatity Conirol

RL Reporting Limit

RPD Relative Percent Difference, a measure of the relative difference between two points
TEF Toxicity Equivalent Factor (Dioxin)

TEQ Toxicity Equivalent Quotient {Dioxin)

TestAmerica Canton
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Case Narrative

Client: Environmental Quality Mgt., Inc. TestAmerica Job [D: 240-10866-1
Project/Site: RVAAP (OH) - IDW

Jobh 1D: 240-10866-1

Laboratory: TestAmerica Canton

Narrative

CASE NARRATIVE

Client: Environmental Quality Mgt., Inc.
Project: RVAAP (OH) - IDW

Report Number: 240-10866-1

With the exceptions noted as flags or footnoles, standard analytical protocols were foliowed in the analysis of the samples and no
problems were encountered or anomalies observed. In addition all laboratory quality confrol samples were within established control
limits, with any exceptions noted below. Each sample was analyzed to achieve the lowest possible reporting limit within the constraints of
the methed. In some cases, due to interference or analyles present at high concentrations, samples were diluted. For diluted samples,
the reporting limits are adjusted retative fo the dilution required.

The 8330 Explosives, Nitrocellulose as N, and UV/HPLC-SOP Nitroguanidine analysis were performed at the TestAmerica West
Sacramento Laboratory.

TestAmerica North Canton attests to the validity of the taboratory data generated by TestAmerica facilities reported herein. All analyses
performed by TestAmerica faciliies were done using established laboratory SOPs that incorporate QA/QC procedures described in the
application methods. TestAmerica's operations groups have reviewed the data for compliance with the laboratory QA/QC plan, and data
have been found to be compliant with laboratory protocols unless otherwise noted below.

The test results in this report meet all NELAP requirements for parameters for which accreditation is required or available. Any exceplions
to NELAP requirements are noted in this report. Pursuant to NELAP, this report may not be reproduced, except in full, without the written
approval of the laboratory.

Calculations are performed before rounding fo avoid round-off errors in calculated resuits.

All holding fimes were met and proper preservation noted for the metheds performed on these samples, unless otherwise detailed in the
individual sections below. :

All solid sample results are reported on an "as received” basis unless otherwise indicated by the presence of a % solids value in the
method header.

This fahoratory report is confidential and is intended for the sole use of TestAmerica and its client.

RECEIPT
The samples were received on 05/02/2012; the samples arrived in good condition, properly preserved and on ice. The temperature of the
coolers at receiptwas 1.0 C.

TCLP VOLATILE ORGANIC COMPOUNDS (GC-MS)
Sample FWG-IDW-SBCOMP2-SO (240-10866-3) was analyzed for TCLP volatile organic compounds (GC-MS) in accordance with EPA
SW-846 Methods 1311/8260B. The samples were leached on 05/09/2012 and analyzed on 05/10/2012.

No difficuliies were encountered during the VOCs analysis. All quality control parameters were within the acceptance limits.
VOLATILE ORGANIC COMPOUNDS (GC-MS})

Sample FWG-IDW-SBCOMP2-S0 {240-10866-3) was analyzed for volatile organic compounds (GC-MS) in accordance with EPA SW-846
Method 8260B. The samples were analyzed on 05/04/2012.

Several analyles were detected in methed blank MB 240-42797/7 at levels that were above the method detection imit but befow the
reporting limil. The values should be considered estimates, and have been flagged “J”. if the associated sample reported a result above

TestAmerica Canton
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the MDL andfor RL, the result has been “B” flagged. Refer to the QC report for details.
Due to poor purging problems, there was no MS/MSD associaied with QC Batch 42797.
No other difficuities were encountered during the VOCs analysis. All other quality control parameters were within the acceptance limits,

VOLATILE ORGANIC COMPOUNDS (GC-MS}
Sample TRIP BLANK (240-10866-2) was analyzed for volatile organic compounds {GC-MS} in accordance with EPA SW-846 Methed

8260B. The sampies were analyzed on 05/09/2012.

No difficulties were encountered dusing the VOCs analysis. All qualify control parameters were within the acceptance limits.

TCLP SEMIVOLATILE ORGANIC COMPOUNDS (GC-MS)
Sampie FWG-IDW-SBCOMP2-50 (240-10866-1) was analyzed for TCLP semivolatile organic compounds (GC-MS) in accordance with
EPA SW-846 Methods 1311/8270C. The samples were leached on 05/07/2012, prepared on 05/08/2012 and analyzed on 05/10/2012.

Surrogates are added during the extraction process prior to ditution. When the sample is diluted, surrogate recoveties are diluted out and
no corrective action is required,

No difficulties were encountered during the SVOCs analysis. Al quality control parameters were within the acceptance limits,

SEMIVOLATILE ORGANIC COMPOUNDS {GC-MS5}
Sample FWG-IDW-SBCOMP2-SO (240-10866-1) was analyzed for semivolatile organic compounds {GC-MS) in accordance with EPA

- SW-846 Method 8270C. The samples were prepared on 05/03/2012 and analyzed on 05/07/2012,

Surrogates are added during the exdraction process prior to dilution. When the sample is diluted, surrogate recoveries are diluted out and
no corrective action is required.

Bis(2-ethylhexyl) phthalate was detecled in method blank MB 240-42667/10-A at a level that was above the method detection limit but
below the reporting fimit. The value should be considered an esiimate, and has been flagged "J". if the associaied sample reported a
result above the MDL and/or RL, the result has been “B" flagged. Refer to the QC report for details.

Benzoic acid failed the recovery criteria low for LCS 240-42667/1%-A. Benzoic Acid has been identified as a poor performing anatyte when
analyzed using this method; therefore, re-extraction/re-anatysis was not performed. These results have been reported and qualified.

Mo other difficulties were encountered during the SVOCs analysis. All other qualitﬂ{ conirol parameters were within the acceptance limits.
JCLP CHLORINATED PESTICIDES

Sample FWG-IDW-SBCOMP2-50 (240-10866-1) was analyzed for TCLP chlorinated pesticides in accordance with EPA SW-846 Methods
1311/ 80B1A. The samples were leached on 05/07/2012, prepared on 05/08/2012 and analyzed on 05/09/2012.

Surrogates are added during the extraction process prior to dilution. When the sample dilution is 5X or greaier, surrogale recoveries are
diluted out and no corrective action is required.

No difficulties were encountered during the pesticides analysis. All quality controt parameters were within the acceptance limits.
CHLORINATED PESTICIDES

Sample FWG-IDW-SBCOMP2-S0 (240-10866-1} was analyzed for chlorinated pesticides in accordance with EPA SW-846 Method 8081A.
The samples were prepared on 05/08/2012 and analyzed on 05/11/2012.

Surrogates are added during the extraction process prior {o dilution. When the sample dilution is 5X or greater, surrogate recoveries are
diluted out and no corrective action is required.

Sample FWG-IDW-SBCOMP2-SO (240-10866-1}[2X} required dilution prior to analysis due to the nature of the sample matrix. The
reporting limits have been adjusted accordingly.

TestAmerica Canton
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No difficuities were encountered during the pesficides analysis. All quality conirol parameters were within the acceptance fimits.

POLYCHLORINATED BIPHENYL S {(PCBS}
Sample FWG-IDW-SBCOMP2-50 (240-10866-1) was analyzed for polychlorinated biphenyls {PCBs) in accordance with EPA SW-846

Method 8082. The samples were prepared on 05/08/2012 and analyzed on 05/10/2012.

Surrogates are added during the extraction process prior to difution.  When the sample dilution is 5X or greater, surrogate recoveries are
diluted out and no corrective action is required.

The following sample required a tetrabutylammonium sulfite (TBA) clean-up fo reduce matrix interferences caused by sulfur:
FWG-IDW-SBCOMP2-S0. Lot # 565830

No difficuities were encountered during the PCBs analysis. All quality control parameters were within the acceptance limits.

TJCLP METALS (ICP)
Sample FWG-IDW-SBCOMP2-S0 (240-10866-1) was analyzed for TCLP metals (ICP} in accordance with EPA Sw-846 Methods 1311/
6010B. The samples were leached on 05/07/2012, prepared on 05/08/2012 and analyzed on 05/09/2012.

Barium was detected in leach blank LB 240-43074/1-C and method blank MB 240-43166/2-A at levels that were above the method
detection Jimit but below the reporting limit. The values should be considered estimates, and have been flagged “J”. if the associated
sample reporied a resuit above the MDL and/or RL, the resuli has been "B” flagged. Refer to the QC report for details.

No other difficulties were encountered during the metals analysis. All other quality control parameters were within the acceptance limits.

TOTAL METALS (ICP} -
Sample FWG-IDW-SBCOMP2-S0 (240-10866-1) was analyzed for tofal metals (JCP} in accordance with EPA SW-846 Method 6010B. The

samples were prepared on 05/07/2012 and analyzed on 05/08/2012.

Magnesium and Potassium were detected in method blank MB 240-43033/1-A at levels thal were above the method detection limit but
below the reporting limit. The vaiues should be considered estimates, and have been flagged “J°. 1f the associated sample reported a
result above the MDL and/or RL, the result has been “B” flagged. Refer to the QC report for details.

No other difficulties were encountered during the metals analysis. All other quality control parameters were within the acceptance limits.
TOTAL METALS (ICPMS)

Sample FWG-IDW-SBCOMP2-S0 {240-10866-1) was analyzed Tor total metals {ICPMS) in accordance with EPA SW-846 Method 6020.
The samples were prepared on 05/07/2012 and analyzed on 05/09/2012,

Iron was detected in method blank MB 240-43033/1-A at a level exceeding the reporting limit. If the associated sample reported a resuit
above the MDL and/or RL, the resuit has been "B” flagged.

Sodium, Thallium and Zinc were detected in method blank MB 240-43033/1-A at levels that were above the method detection Timit but
below the reporting limit. The values should be considered estimates, and have been flagged *J". if the associated sample reported a
resuit above the MDL and/or RL, the result has been “B” flagged. Refer to the QT report for details.

The continuing calibration verification (CCV) for Antimony associated with batch 43264 recovered above the upper control limit. The
samples associated with this CCV were non-detects for the affected analytes; therefore, the data have been reporied.
FWG-IDW-SBCOMP2-S0O

No other difficulties were encountered dusing the metals analysis. All other quality controt parameters were within the acceptance limits.
TCLP MERCURY

Sample FWG-IDW-SBCOMP2-50 (240-10866-1) was analyzed for TCLP mercury in accordance with EPA SW-846 Methods 1311/7470A,
The samples were leached on 05/07/2012, prepared on 05/08/2012 and analyzed on 05/09/2012,

TestAmerica Canton
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No difficutties were encountered during the mercury analysis. All quality conirol parameters were within the acceptance limits.

TOTAL MERCURY
Sample FWG-IDW-SBCOMP2-SO (240-10866-1) was analyzed for total mercury in accordance with EPA SW-846 Method 7471A. The
samples were prepared on 05/08/2012 and analyzed on 05/09/2012.

Mercury was detected in method blank MB 240-43185/1-A at a level that was above the method detection limit but below the reporting limit.
The value should be considered an estimate, and has been flagged “J". If the associated sample reported a resuit above the MDL and/or
RL, the result has been “B" flagged. Refer to the QC report for details.

No other difficulties were encountered during the mercury analysis. Afl other quality control parameters were within the acceptance limits.
FLASHFOQINT

Sample FWG-IDW-SBCOMP2-SO (240-10866-1) was analyzed for flashpoint in accordance with EPA SW-846 Method 1010. The samples
were analyzed on 05/08/2012.

No difficulties wese encountered during the flashpoint analysis. All quality control parameiers were within the acceptance limits.

TOTAL AND AMENABLE CYANIDE
Sample FWG-IDW-SBCOMP2-S0 {240-10866-1) was analyzed for total and amenable cyanide in accordance with EPA SW-846 Method
9012A. The samples were prepared and analyzed on 05/03/2012.

No difficulties were encountered during the cyanide analysis. All quality control parameters were within the acceptance limits.
SULFIDE

Sample FWG-IDW-SBCOMP2-S0O (240-10866-1) was analyzed for sulfide in accordance with EPA SW-846 Method 9034. The samples
were prepared and analyzed on 08/03/2012,

No difficulties were encountered during the sulfide analysis. All quaiity control parameters were within the acceptance limits.

PERCENT SOLIDS
Samples FWG-IDW-SBCOMP2-S0 (240-10866-1) and FWG-IDW-SBCOMP2-SG (240-10866-3) were analyzed for percent solids in .
accordance with EPA Method 160.3 MOD. The sampies were analyzed on 05/03/2012.

No difficuities were encountered during the % solids analyses. All quality control harameters were within the acceptance limits.

TestAmerica Canton
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TestAmerica West Sacramento Project Number G2E040501

SOLID, Nitrocellulose

Sample(s): 1

There was insufficient sample volume to prepare a matrix spike/matrix spike
duplicate (MS/MSD} pair with this batch.

Sample(s}): 1
The matrix spikes, which were performed on sample 1, have low recoveries due to

possible matrix interferences. Since the laboratory control sample met acceptance
criteria, no corrective action was performed.

There were no other anomalies associated with this project.
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Method Method Description Protocol Laboratory
B260B Votatile Organic Compounds (GC/MS) SWB46 TAL NC
8270C Semivolatile Organic Compounds (GC/MS) 5We46 TAL NC
BOB1A Organochiorine Pesticides {GC) SWeB46 TAL NC
8082 Polychlorinated Biphenyls (PGRs) by Gas Chromatography SWB46 TAL NC
B330 (Modified) Organic Compounds by UVHPLC 5WB46 TAL WSC
83308 Nitroaromatics & Nitramines: Explosives {8330B) SWe46 TAL WSC
6010B Metals (ICP) SWwa4e TAL NC
6020 Metals (ICP/MS) SWa46 