
A25(5BMD_R9m 119055191886?
fircstonc TBUX NO.: M6114 or «-*4-31

CABLE AODRfSS: FIRESFONE, AKRON. (OHIO)
TEUCOPY: 216-379438*

November 19, 1990

Ms. Debra Rossi
Remedial Project Manager
U.S. Environmental Protection Agency
Region III
841 Chestnut Building
Philadelphia, PA 19107

Re: Submittal: Phase n Report and Phase in Work Plan Revisions
Woodlawn Landfill RI/FS, Cecil County, Maryland

Dear Ms. Rossi:

Enclosed are three (3) copies of each of the subject documents which are being submitted
in accordance with the project Consent Order (U.S. EPA Docket No. HI-89-05-DC,
December 28, 1988). These documents (Revision 01) completely replace the original
documents (Revision 0).

(1) Report (Revision 01) — H47ITC——9011190051 —
Phase n - Site Characterization
Dated June 5, 1990 (Revision 0); Revised November 19, 1990

(2) Detailed Work Plan (Revision 01)
Phase HI - Groundwater Evaluation
Dated June 5, 1990 (Revision 0); Revised November 19, 1990

The revisions in the subject documents have been approved as per your letter of October
18, 1990. These revisions were made on the basis of the:

• Document: Responses to Agency Comments and Revisions to Phase II
Report and Phase III Detailed Work Plan, dated October 5, 1990

• Review of additional comments in your October 18th letter and
resulting modifications to the documents

• Review of comments from the state of Maryland dated October 23
and faxed to us by the U.S. EPA on October 29, and resulting
modifications to the documents

THE FIRESTONE TIRE & RUBBER COMPANY* 1200 FIRESTONE PARKWAY • AKRON, OHIO 44317 « U.S.A.



Ms. Debra Rossi 2 November 19, 1990

Please advise us if you have any questions or comments.

Sincerely yours,

George B". Markert
Senior Environmental Consultant
Corporate Environmental Affairs

GBM:AMJ:jar
Enclosures

cc: Mr. Peter Ludzia, U.S. EPA - III (no enclosures)
Ms. Patricia Hilsinger, U.S. EPA (no enclosures)
Mr. Milton Marder, MDE (one copy of each enclosure)
Ms. Pamela Marks, Maryland Office of Attorney General (no enclosures)
Mr. Barry Belford, Cecil County (one copy of each enclosure)
Mr. Mark Grummer, Kirkland & Ellis (one copy of each enclosure)
Mr. Kevin Gaynor, Counsel to Cecil County (no enclosures)
Mr. Joseph Lewandowski, ERM (one copy of each enclosure)
Dr. Alan M. Jacobs, IT Corporation (no enclosures)

4R30//57



INTERNATIONAL TECHNOLOGY CORPORATION

REPORT
PHASE II - SITE CHARACTERIZATION

REMEDIAL INVESTIGATION/FEASIBILITY STUDY
WOODLAWN LANDFILL

CECIL COUNTY, MARYLAND

PREPARED BY:

IT CORPORATION
MONROEVILLE, PENNSYLVANIA

JUNE 5, 1990 (REVISION 0)
NOVEMBER 19, 1990 (REVISION 01)

PROJECT NO. 303486

Prepared by: Approved by: /-— \
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EXECUTIVE SUMMARY

In accordance with the project Consent Order (UJ-89-05-DC) and the approved Scope of
Work, respondents are conducting a Remedial Investigation/ Feasibility Study (RI/FS) for
the Woodlawn Landfill, Cecil County, Maryland. The RI/FS is a phased study comprising:

• Quality Assurance Project Plan (QAPP)
Health and Safety Plan

• Phase I - Preliminary Investigations
Phase n - Site Characterization
Phase m - Groundwater Evaluation
Phase IV - Additional Field Work

• RI and Preliminary FS Reports
• Final FS Report

The Woodlawn Landfill site (Site), originally a sand and gravel pit, received wastes
containing hazardous constituents from numerous parties during the period from the 1960s
to the early 1980s. In the early 1980s, waste placement on the Site ceased. To IT
Corporation's (FT) knowledge, no solid wastes are being placed at the Woodlawn Landfill.
The landfill proper remains closed to activities other than RI/FS work. Still in operation is
the Cecil County Transfer Station adjacent to the Site, which compacts mostly residential
waste and loads it for shipment to another landfill. During the course of Phase n
investigations, it was noted that liquid wastes resulting from trash compaction were
discharging onto the Site southwest of the Transfer Station. A one-time sampling of the
contents of the septic tank indicated high concentrations of volatile organic compounds
(e.g., toluene, xylenes, benzene, and acetone).

Since June 1989, IT has conducted field work beginning with Phase I. The Phase I reports
have been approved by the U.S. EPA together with work plans for Phases U, IV, and
RI/FS Methodologies. This report presents the results and findings of Phase U tasks. The
report is accompanied by a Detailed Work Plan for Phase in as a separate volume.

As approved by the U.S. EPA, Phase U tasks included:

• Data management

• Installation of 5 bedrock, 3 soil, and 3 perched monitoring wells
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• Installation of 6 piezometers

• Rock-coring of one bedrock well

• Land surveying

• Water-level measurements and construction of groundwater contour
maps

One round of groundwater sampling of modified TCL and modified
TAL chemicals using CLP protocol for 10 new monitoring wells,
19 existing monitoring wells, and 11 domestic wells

• Borehole geophysical investigation (spontaneous potential, EM
induction, full-wave sonic, and borehole television logging) of
4 wells

• Rising head slug tests on 11 wells

• Borehole television inspections on 4 previously installed monitoring
wells (installed by the state and county prior to Phase I) that were
suspected of being damaged—three of which were subsequently
considered usable for further analyses -

• Incorporation of domestic wells and usable monitoring wells into
the monitoring network and upgrading of monitoring wells by the
installation of protective casing with locking caps

>

All the foregoing tasks were performed according to the approved Detailed Work Plan
(DWP-H), the Quality Assurance Project Plan (QAPP), and the project Health and Safety
Plan.

Phase n results were used to further characterize the hydrogeology, groundwater chemistry,
groundwater flow, and solute migration at the Site. These characteristics will be discussed
under the headings Hydrogeology and Groundwater Chemistry. Several data needs were
identified, which indicated the need to collect additional data at specific Site locations as
part of Phase IV - Additional Field Work and to modify the analytical program for
Phase m. The Phase IV Detailed Work Plan (DWP-IV) will be revised and submitted
after approval of the Phase n Report and in time to satisfactorily complete Phase IV
according to the approved Schedule of Work. These data, in addition to the proposed

ES-2
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work for Phase in and completed and future work for Phase IV, are generally sufficient to
finalize the remedial investigation (including the risk assessment) and to perform a
feasibility study.

Phase n - Site Characterization findings are summarized as follows:

Hydrogeology

Soils

- The soils encountered in the borings overlying bedrock consist of
a thick granular residual soil (saprolite), that is in turn overlain
by alluvial sands and gravels with some fine sediments. In
places, the sands and gravels are mixed with hillwash
(colluvium), fill, and municipal and industrial wastes. The
materials above the bedrock are approximately 100 feet thick at
the northern landfill boundary, and thin to about 20 feet thick at
the southern boundary. Knowledge of the stratigraphic
framework is necessary for planning future drilling, estimating
volumes of soil and waste, and extrapolating hydraulic parameters
laterally across the site.

• Bedrock

- The bedrock consists of gneissic granite and metadiorite. The
mineral composition and weathering characteristics of the gneissic
granite and metadiorite may contribute to the high concentrations
of iron and manganese in the groundwater. The high
conductivity that these metals produce in the groundwater
probably accounts for some of the geophysical anomalies (EM)
that were mapped as part of Phase I. These conductivity
anomalies can be used to estimate groundwater flow directions
(i.e., in the direction of plume elongation).

- The bedrock encountered in the borings is fractured, with more
abundant and more irregular fractures in the metadiorite. Water
yields are higher at fracture zones. Remediation alternatives
involving pumping of groundwater from the bedrock would rely
on placement of wells at these fracture zones.

- The topography of the buried bedrock surface as estimated from
the boring data generally follows the surface topography.
Irregular topographic relief of the bedrock surface indicates
possible structural discontinuities (interruptions in the bedrock

ES-3
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surface caused by the presence of faults, joints, or lineaments)
with resultant preferred groundwater flow paths in the bedrock in
the west-central part of the site.

Aquifers

- The soil and bedrock aquifers are unconfined (nonartesian).
Groundwater levels and flow "directions" are similar in these two
aquifers. Contaminant migration directions should be similar in
the two aquifers. Of the two aquifers, the bedrock aquifer is
more commonly utilized for water supply in the surrounding area.
We know of only one domestic well in the area (Craft) that may
derive water from the soil aquifer.

- The water table (approximately the upper surface of the saturated
zone) is in the weathered soil above the bedrock in most of the
Site (as determined by static water levels in the wells). In the
southwestern part of the Site, the water table is beneath the
bedrock surface, resulting in a completely unsaturated soil in this
area. As a result, wells should not be planned in the soil in the
southwest part of the Site.

- The regional groundwater flow as interpolated from the well
measurements is west-southwest (towards the Susquehanna River).
Local groundwater flow directions are similar to the regional
pattern. In the northeast part of the Site along a line extending
west-southwest from the Transfer Station to the central part of
the landfill there is a groundwater divide between westerly and
southwesterly flow in the soil aquifer.

- An impermeable layer was not encountered in the borings at the
buried bedrock surface, allowing hydraulic communication
between the bedrock aquifer and the soil aquifer above. Testing
and remediation alternatives involving pumping groundwater from
the bedrock must take into consideration the danger in drawing
contaminants downward from the soil aquifer.

- Perched water zones resulting from impermeable clay layers
above the water table are present in wells south of Cells B/C and
immediately off the west-central landfill boundary. The perched
water zones cause seeps to occur where the clay layers intersect
the ground surface. For Site remediation, seeps of contaminated
water would need to be collected and treated.

ES-4
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,-5Ranges of hydraulic conductivity in each aquifer are 2.7 x 10 to
1.4 x 10"2 centimeters per second (cm/s) (bedrock aquifer);
8.6 x 10'5 to 2.8 x 104 cm/s (soil aquifer); 2.1 x 10"4 to
2.5 x 10"4 cm/s (perched aquifer). These values can be used in
the Site area as guidelines for modeling input parameters.

Hydraulic gradients range from 0.005 to 0.330 in the soil aquifer
and from 0.02 to 0.125 in the bedrock aquifer.

Groundwater Chemistry
Chemical analyses were performed using a modified Target Compound List (TCL) and a
modified Target Analyte List (TAL) within the CLP protocol for one round of groundwater
sampling. Wells sampled during this initial round included the previously existing
monitoring wells, IT-installed monitoring wells, and selected domestic wells. Analytical
data will be further evaluated in Phase HI in accordance with the approved Scope of Work.
Analyses indicate that:

• The main analytes exceeding potential ARARs in the monitoring
wells include vinyl chloride (7J-520 ppb), bis(2-ethylhexyl)phthalate
(4J-140 ppb), and manganese (5,850-13,800 ppb). Other analytes
detected sporadically in a few monitoring wells exceeding potential
ARARs include benzene (5-39 ppb), barium (1,170 ppb), and lead
(278 ppb).

• The organic analytes detected in domestic wells were acetone (7J-
10 ug/1), di-n-butylphthalate (2J-3J ug/1), and diethylphthalate (4J
ug/1). The inorganic analytes detected in domestic wells are listed
in the tables of the report. Although none of the organic and
inorganic concentrations were above chemical-specific potential
ARARs, two of the metals have concentrations above secondary
Maximum Contaminant Levels (secondary MCLs). These metals
are manganese and iron. Manganese concentrations from unfiltered
domestic samples ranged from 123 to 3,060 ug/l in the Craft,
Odom, and Hess wells and concentrations from filtered samples
ranged from 115 to 1,400 ug/1 in the Craft and Odom wells. The
iron concentration from unfiltered samples ranged from 965 to
29,200 ug/l in the Craft, Odom, and Hess wells; from the filtered
samples the concentration was 351 ug/l (Odom well). Each analyte
detected in the domestic wells was found in no more than three of
the eleven wells and, in all cases, analyte concentrations are below
potential chemical-specific ARARs for groundwater.

• No PCBs were detected in any of the analyses.

ARSON?!
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Pesticides (alpha-BHC, DDT, Heptachlor, and Endosulfan I) were
detected in only 8 of the 29 monitoring wells. These eight wells
are at random locations.

Concentrations of the main analytes are generally higher in
monitoring wells around Cell B/C and the presumed location
around Cell A. The vinyl chloride plume in the groundwater tested
is restricted to the areas around the cells. Phthalates are present in
monitoring wells in both cell and noncell areas. The cell areas
may be considered for source treatment of these chemicals.

Vinyl chloride has been detected in some of the monitoring wells
in the soil aquifer and perched water in the cell areas only
(F-Series wells). Vinyl chloride was detected in the bedrock
aquifer only in Monitoring Well ITB-1 (at the northeast boundary
of the landfill). No vinyl chloride was detected in any of the
domestic wells tested.

Bis(2-ethylhexyl)phthalate has been detected in some of the
monitoring wells in the soil, perched and bedrock aquifers, in the
cell areas, and in areas at the northwest and west-central
boundaries of the Site.

With current RI data and prior to formal feasibility analyses,
cleanup strategies center around the presence of vinyl chloride from
the cell areas and from other areas on the Site. The significance
of the presence of phthalates at the concentrations reported is still
being evaluated.

Data Needs
The following information still needs to be collected (in addition to tasks in currently
approved work plans):

• Lateral extent of vinyl chloride contamination north of Monitoring
Well ITB-1

• Vertical extent of vinyl chloride contamination in the bedrock near
Monitoring Well ITB-1

• Lateral extent of bis(2-ethylhexyl)phthalate contamination west of
Monitoring Well TTB-3

• Vertical extent of bis(2-ethylhexyl)phthalate contamination in the
bedrock near Monitoring Well ITB-3

M30I/72
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The impact of the discharges on the Site from the Transfer Station has yet to be
determined. Cecil County has been queried as to the quantities and types of chemicals
handled and possibly discharged by the Station.

/SR30I173
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1.0 INTRODUCTION

In accordance with the Consent Order entered into on December 28, 1988 among
Bridgestone/Firestone, Inc. (formerly The Firestone Tire & Rubber Company [Firestone]),
Cecil County, Maryland, and the U.S. Environmental Protection Agency (U.S. EPA), IT
Corporation (IT) is submitting a report for Phase n of the Remedial Investigation and

Feasibility Study (RI/FS) for the Woodlawn Landfill, Cecil County, Maryland. This report
follows the latest revision of the U.S. EPA-approved Detailed Work Plan for Phase n
(Revision 01), dated November 30, 1989 (DWP-H) and U.S. EPA-approved modifications.
The report satisfies data and reporting requirements consistent with the Comprehensive
Environmental Response, Compensation, and Liability Act (CERCLA), as amended by the
Superfund Amendments and Reauthorization Act of 1986 (SARA); relevant agency
guidances; and project Consent Order (U.S. EPA Docket No. HJ-89-05-DC, dated December
28, 1988), including the approved Scope of Work and the Detailed Work Plan.

1.1 OBJECTIVES OF PHASE n WORK
The RI/FS, as outlined in the Scope of Work (IT, September 30, 1988; Revision 01,
November 2, 1988), is a phased study, with Phase U comprising the Site Characterization.
The objectives of the Phase n work are to:

• Further (subsequent to Phase I - Preliminary Investigations)
characterize the hydrogeology, groundwater chemistry, groundwater
flow, and solute migration at the Woodlawn Landfill Site and
environs

• Identify additional data needs

1.2 SITE BACKGROUND
The Site background consists of the description of the Site, a brief history of the Site, and
a description of previous investigations pertinent to Phase n work.

1.2.1 Site Description
The Site is located in northwestern Cecil County, Maryland (Figure 1).
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The Site is herein defined as the approximately 38-acre property of the former Woodlawn
County Landfill. Working access to the Site is achieved through the entrance road to the
Woodlawn County Transfer Station at the intersection of Firetower and Waibel Roads. The
Transfer Station houses the temporary Site office used during this study phase. The
Contamination Reduction Zone (CRZ) is located west of the Transfer Station. Beyond the
CRZ is the Exclusion Zone (EZ), which comprises the principal data gathering area for the
project.

The Site comprises rugged terrain that slopes southward towards a westward flowing creek
(Figure 1). Approximately 50 percent of the Site area contains dense tree cover. The land
surface is relatively free of thick vegetative cover in the north-central area where most
recent landfill operations took place. Tree cover is densest in the southern and eastern part
of the site. The western edge of the site is also tree covered and slopes steeply to the
west. The central part of the Site contains few trees and is covered with grasses and
shrubs. Li the southern part of the central area there is a settling basin that was designed
to collect runoff during precipitation events.

Vehicular traffic has access to the Site area via Waibel and Firetower Roads. Waibel Road
borders the southeast and eastern landfill property boundary. The entrance to the Transfer
Station is at the intersection of Waibel Road and Firetower Road near the northeastern
comer of the Site. Also near this intersection is the junction of a former road, now a jeep
trail, which traverses the northern edge of the landfill property. No fencing exists around
the landfill perimeter to inhibit access. An unlocked gate, kept closed, is in place at the
former main landfill entrance just west of the Transfer Station.

Bedrock that underlies the Site consists of gneissic granite and metadiorite. It is overlain
by a residual soil (saprolite) developed by in situ weathering of the bedrock. Overlying
the saprolite are terrace deposits of sand and gravel. Sand and gravel were excavated prior
to the development of the landfill. The landfill operations included excavation of surface
soils and placement of waste fill, as discussed below.

AR3QI 175
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1.2.2 Site History

The Woodlawn Landfill was originally a sand and gravel pit. It received wastes containing
hazardous constituents from numerous parties during the period from the 1960s to the early

1980s. These wastes were placed wherever active landfilling operations were taking place
at the time as well as elsewhere on the Site. From 1979 to late 1980, polyvinyl chloride
(PVC) sludge was placed in each of three cells (A, B, and C). Cell A was formed by the
excavation for fill used to cover wastes at the active face of the landfill (Figure 1). Cell

C overlies Cell B and comprises waste that was placed over the area of Cell B (Figure 1).
This sludge was also placed in other sections of the Site.

Several monitoring wells were installed on site during the early 1980s by the state of

Maryland, Cecil County, and Firestone. The state of Maryland wells (B-series) were
constructed in June/Tuly 1982 and the Cecil County wells (OW- and SW-series) in March
1982. Firestone installed a total of ten monitoring wells (F-series) in 1980 and 1982.
Monitoring Wells F-l, 2, and 3 were constructed in the Fall 1980 and the remaining seven
were constructed in the Winter 1982.

All of the aforementioned wells were completed in the soil aquifer above the top of
bedrock. The bedrock well (TSTA-1) serving the Transfer Station was installed by Cecil
County in September 1977.

Cecil County continues to operate the Transfer Station, adjacent to the Site, including
unloading of refuse from resident and commercial vehicles, trash compaction, and reloading
of compacted trash onto county vehicles (for transfer to another landfill). Two
aboveground tanks outside the Transfer Station are utilized for public waste-oil disposal.
The Transfer Station also houses a dog pound. To IT's knowledge, no solid wastes are
being placed at the Site; the landfill remains closed to activities other than RI/FS work.

Since June 5, 1989, IT has conducted field work beginning with Phase I investigations as
described in the Phase I reports (Section 1.2.3). This work was "noninvasive" in that there
was no drilling or excavation of material. Phase JJ investigations began on December 5,
1989, marking the start of "invasive" work. During the course of Phase I||\jĵ>i|:0rr | 7 §
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observed the Transfer Station septic system. It was found that sewage lines, compaction
fluid lines, and floor drains all connect into one underground system outside the Transfer
Station. The system consists of an underground septic tank and drain field (leach field)
which lies to the southwest in successive downgrade positions from the Transfer Station.
IT observed waste fluid discharging to the ground surface from the cleanout manhole at the
head of the drain field. The waste fluid discharged onto the Site.

1.2.3 Previous Investigations
Investigations prior to IT's involvement are documented in Appendix D (Existing Data) of
the DWP-I. The documents include reports, boring logs and well completion data,
analytical results, aerial photographs, and maps. Previous investigations by IT are
documented in the Phase I (Preliminary Investigations) and Phase I (Addendum) Reports.
Phase I work consisted of surface geophysical surveys, a topographic survey, aerial
photograph interpretation, existing well evaluation, and the soil-gas survey (documented in
the Phase I Addendum Report). In summary, previous documents include:

• Reports by Spotts, Stevens, and McCoy (1979, 1980)— concerning
investigations pertaining to proposed sludge disposal.

• Reports by Woodward-Clyde Consultants (1982a, 1982b)~
conceming preliminary hydrogeological investigations pertaining to
Cells C and A, respectively. This report described the F-series
wells which are situated around the cell areas of A and B/C.

• Analytical Results for Water Samples ~ these include systematic
sampling of F-Series wells (installed by Firestone), B-Series wells
(installed by the State of Maryland), OW- and SW-Series wells
(installed by Cecil County), and selected domestic wells on
properties adjacent to the Site.

• Aerial Photographs— these include paired and series of photographs
taken by die federal government and private companies during the
period from 1964 to 1986.

Report by the U.S. EPA (EMSL) (1988) providing a Site analysis
using available aerial photographs.

• A topographic map by the U.S. Army Corps of Engineers (1988)
(for U.S. EPA by Surdex Corporation).
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Other documents included in Appendix D, Detailed Work Plan-
Phase I (DWP-I).

Phase I Report, Preliminary Investigations by IT (September 5,
1989; Revision 01, November 30, 1989)

Addendum Report, Phase I, Preliminary Investigations by IT
(October 10, 1989)

1.3 QUALITY ASSURANCE
Phase n work was performed in accordance with the latest version of the Quality
Assurance Project Plan (QAPP) for the Woodlawn Landfill RI/FS, dated November 30,
1989 (Revision 05). As part of the QAPP, a Quality Assurance (QA) field audit was
performed as described in the April 16, 1990 Memorandum (Appendix A, this report) by
the QA officer.

1.4 REPORT ORGANIZATION
This report is organized as follows:

The Introduction (Chapter 1.0) presents the objectives, the site
background, and the report organization.

• The Site Characterization Objectives, Methods, and Results
(Chapter 2.0) include the description of Phase JJ Tasks (data
management, access permission, monitoring well installation, land
survey, construction of groundwater contour maps, groundwater
sampling and analysis, borehole geophysics, rising head slug tests,
pumping tests [not performed, refer to Section 2.9 of the text], and
piezometers). Each task, with the exception of data management,
is described using the subheading format: Objectives,
Methodology, and Results.

The Site Characterization Findings (Chapter 3.0) present the results
of the site characterization under the headings: Hydrogeology
(3.1), Groundwater Chemical Analysis (3.2), and Additional Data
Needs (3.3).
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1.5 PHASE IV - ADDITIONAL FIELD WORK
Although Phase IV work is ongoing in accordance with the Phase IV Detailed Work Plan
(DWP-IV), none of the results are presented herein. Additional data needs (Section 3.3 of
this report) suggest revisions that are to be made to the DWP-IV to satisfy these needs.

SR30II79
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2.0 SITE CHARACTERIZATION

Phase n consists of the following tasks (as per the DWP-II):

• Data Management
• Access Permission
• Monitoring Well Installation
• Land Survey
• Construction of Groundwater Contour Maps
• Groundwater Sampling and Analysis
• Borehole Geophysics
• Rising Head Slug Tests
• Pumping Tests

Piezometers

Each task, with the exception of Data Management, is described using the subheading

format: Objective, Methodology, and Results.

2.1 DATA MANAGEMENT
The data management process, developed for the project and described in the Scope of
Work (Revision 01, November 2, 1988), and further discussed in the Phase I Report, was
continued through Phase U work. The objectives and the procedures remained the same
for Phase U work.

2.1.1 Records Management System
The documents generated by the project have been separated into the categories required
for filing into the Records Management/Document Control (RMDC) facility. This process
was detailed in the Phase I Report.

2.1.2 Analytical and Field System
The Analytical and Field System (AFS) stores on computer all analytical and field data
from Phase n tasks as described in the subsections below. In addition, hard copies of all
data are stored in the project files.

A830I180
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2.1.2.1 Boring Logs and Well/Piezometer Diagrams
Boring logs were processed and stored using the Rockware software package specially
designed with the IT format Well/piezometer diagrams were processed and stored using
AutoCAD.

2.1.2.2 Land Survey Data
Land survey data were stored on diskette on IT's AutoCAD system containing the site base
map.

2.1.2.3 Water Level Data
Groundwater level data were tabulated using Lotus software. Surfer software was used to
contour groundwater elevations.

2.1.2.4 Borehole Geophysical Data
Borehole geophysical data including SP, EM induction, and acoustic logs were stored via
hard copy in the project files. Borehole television inspections were stored on videotape
(VHS format).

2.1.2.5 Slug Test Data
Slug test data were transformed directly from the Hermit Data Logger to diskette via
portable computer at the time of testing. TimeLag-1 software was used to process the
data.

2.1.2.6 Chemical Analytical Data
Chemical analytical data were tabled and stored using dBase IV software.

2.2 ACCESS PERMISSION FOR PROPOSED MONITORING WELL
LOCATIONS

The process for obtaining access to land on or adjacent to the Site for the purpose of
conducting Phase II tasks in the field followed requirements in the Consent Order. This
process is summarized in the subsections to follow.

A R 3 G J I 8 I
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2.2.1 Objectives
The objectives of this task were to:

Gain legal access to properties where data or samples were
collected with a minimum of interference

Maintain favorable community relations with local residents

2.2.2 Methodology
The process for obtaining access permission to land on or adjacent to the Site was begun
by contacting Mr. Brian Bollender of the Cecil County Maryland Department of Public
Works. Mr. Bollender sent letters to all landowners listed by IT requesting permission to
access their property for the purpose of installing and/or sampling groundwater wells.
Once permission was granted by the landowners, IT personnel contacted them by phone
just prior to entering their property to collect data or samples.

During the course of Phase n work, it was necessary to enter private properties with
vehicles, drill rigs, and equipment. Repairs on the property of one resident to alleviate
"ruts" left by crossing the land were made by "back dragging" with a bulldozer and by
placing crushed stone on the driveway.

2.2.3 Results
As a result of following through with the carefully planned property access procedure, the
objectives of this task were fully met. Monitoring wells were installed and sampled on the
Site and on the private properties surrounding it as planned. All landowners were satisfied
with IT's operations during monitoring well installation and sampling and domestic well
sampling.

2.3 MONITORING WELL INSTALLATION

2.3.1 Objective
The objective of this task was to install monitoring wells in locations and with screened
intervals to adequately characterize the hydrostratigraphy, water levels, groundwater quality,

2-3 ,82



INTERNATIONAL TECHNOLOGY CORPORATION

and hydrologic properties of the site aquifers. In addition, the following subsurface
geological information was determined as the borings were advanced for installation of
monitoring wells:

• Thickness and character of soils and fill material (overburden)
above the bedrock

• Character of bedrock including rock type and fracture zones

• Depth to bedrock

2.3.2 Methodology
Phase n monitoring wells were located to augment the existing monitoring well network.
These wells were placed, as specified in the Phase U Detailed Work Plan (DWP-IJ), to
monitor possible contaminant plumes. Soil gas, geophysical, and site historical information
gathered during Phase I investigations were used to determine the well locations. The soil-
gas survey aided the strategic positioning of monitoring wells through the detection of
volatile organic compounds (VOCs) in the subsurface (vadose zone). The presence of
VOCs in the soils indicated the areas and potential migration directions of groundwater
contaminant plumes. The geophysical survey was also useful for this purpose by indicating
the possible presence of groundwater solutes through the detection of conductive plumes in
the subsurface. In addition, the geophysical survey seemed to identify areas underlain by
buried objects (drums, tanks, etc.) that would resist drilling penetration or that could
contain waste materials. Site historical information used for locating monitoring well
positions included historical aerial photographs, previous chemical analyses of existing
monitoring wells (prior to Phase IE installations) and disposal records.

The monitoring wells were sited in a downgradient position to the plumes and source areas
defined in Phase I. In two cases, locations for soil and bedrock monitoring well pairings
were determined based on water level information obtained following installation of soil
piezometer groups. Final locations of monitoring wells are shown in Figure 1.

Monitoring wells for Phase n work were grouped into three different types (with
numbering scheme in parenthesis):
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Perched Water Monitoring Wells (TTP-1, ITP-2, and ITP-3)

• Saturated Soil Monitoring Wells (ITS-1, ITS-2, and ITS-3)

• Bedrock Monitoring Wells (ITB-1, ITB-2, ITB-3, ITB-4, and
ITB-S)

All monitoring wells were drilled and installed according to procedures in accordance with
U.S. EPA-recommended practices as well as Maryland state regulations (Maryland Well
Construction Regulations, COMAR 26.04.04).[1] These monitoring wells were drilled and
installed by Hydro-Group, Inc., under the direct supervision of an IT project geologist.
This subcontractor was preapproved and is registered in the state of Maryland.

*

The following sections provide details regarding the installation, completion, soil sample
collection, and equipment decontamination for each type of monitoring well.

2.3.2.1 Perched Water Monitoring Wells
Two perched water monitoring wells (TTP-l and ITP-2) were installed to study the quantity
and quality of groundwater present in the two areas of perched water identified on site
(Figure 1). These wells are located upgradient of the observed seepage areas where
perched water is discharging to the surface.

An additional perched water monitoring well (TTP-3) that was not proposed in the DWP-IJ,
but approved by the U.S. EPA during Phase n investigations, was installed to the west of
the landfill boundary (Figure 1). This well was completed in a shallow, water-bearing sand
and gravel zone identified during the installation of Soil Monitoring Well ITS-3. The
purpose of this well was to sample groundwater in the soil that was not entering the
nearby Monitoring Well ITS-3 because of a confining clay layer above the planned screen
interval of that well.

Borings for perched water monitoring wells were advanced using 6-1/4-inch-inside-
diameter (LD.) hollow-stem augers. Continuous split-spoon samples were collected
according to the American Society for Testing and Materials (ASTM) Method 1586̂
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during the drilling of Monitoring Wells ITP-1 and ITP-2. Auger cuttings were logged but
not sampled during the drilling of Monitoring Well FTP-3 because samples were collected
previously from the nearby Soil Monitoring Well ITS-3.

Drilling and installation of perched water monitoring wells were supervised by the IT
project geologist on site. Information obtained during drilling operations was recorded on
the IT soil boring log forms as specified in Section 6.3.3.1 of the QAPP. Soils were
visually classified according to the Unified Soil Classification System (USCS). The
locations of the perched water monitoring wells are shown in Figure 1. Boring logs for
these wells are presented in Appendix B.

After perched monitoring well borings were drilled to the appropriate depths, the
monitoring wells were installed. Prior to installation, well screens and risers were steam
cleaned. All monitoring wells were constructed of 4-inch-I.D. Schedule 40 polyvinyl
chloride (PVC) flush-threaded (nonglued) riser pipes and machine-slotted well screens with
0.020-inch slot size. A 10-foot-long section of screen with a tight filling, threaded bottom "
cap and a sufficient length of riser pipe was lowered into the monitoring well boring inside
the hollow-stem augers. Perched Monitoring Well ITP-3 was equipped with a five-foot-
long section of screen because of its shallow (nine feet) depth. The top of the riser pipe
was fitted with a slip-on cap. As the augers were withdrawn from the hole, the annular
space around the screen was backfilled with a coarse quartz sand filter pack to a minimum
height of two feet above the well screen. Depths of well construction materials were
measured during installation using a weighted measuring tape lowered into the annular
space around the casing. Filter pack material was placed slowly into the well from the
surface and measurements were taken frequently to reduce the possibility of "bridging" of
the filter pack or bentonite seal. A one-foot layer of fine quartz sand was placed above
the screen filter pack followed by a two-foot bentonite seal using bentonite pellets. After
placement of the bentonite, approximately five gallons of distilled water were poured into
the hole to initiate the expansion of the bentonite. This procedure was necessary for these
shallow installations because the bentonite was not hi contact with sufficient groundwater to
saturate the bentonite. After allowing approximately two hours for the bentonite seal to
become saturated, the remainder of the annular space was tremie grouted to the
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with cement/bentonite grout mixture using 95 percent cement and 5 percent bentonite by
weight.

Each monitoring well installation was equipped with a six-inch-diameter protective steel
casing with a hinged locking cap. All protective casings were painted with high-visibility
paint and labeled with the appropriate well number. State of Maryland monitoring well

permit tags were bonded with stainless steel to the outside of each protective casing. An
18-by-18-by-6-inch-thick concrete pad was constructed around the base of each well after
completion. Concrete pads were sloped away from the monitoring well to drain surface
water away from the well installation. No guard posts were required for perched
monitoring wells. Monitoring well installation diagrams are presented in Appendix C.

2.3.2.2 Saturated Soil Monitoring Wells
A total of three saturated soil monitoring wells were installed to supplement the existing
monitoring well network (Figure 1). These wells were located where additional
information was needed to satisfy the objectives of the Phase U Site Characterization study."
One proposed soil monitoring well, ITS-4, was not drilled because all the soil was
observed to be dry while drilling for the installation of Monitoring Well ITB-4.

The location of the monitoring wells north of State of Maryland Monitoring Well B-l
(Wells ITB-1 and ITS-1) and west of State of Maryland Monitoring Well B-4 (Wells
ITB-3 and ITS-3) were based on the results of piezometer measurements from three new
piezometers at each location. The piezometers at each location were placed at corners of a
triangle to estimate the plane of the potentiometric surface in the saturated soil. The dip
of these planes approximated the groundwater flow directions and were used to determine
the placement of the saturated soil wells (downgradient from Cell A and areas of soil-gas
anomalies). Companion Bedrock Wells ITB-1 and ITB-3 were placed adjacent to the
saturated Soil Wells ITS-1 and ITS-3, respectively (Figure 1).

Piezometer installation followed the procedures detailed in Section 2.10. Approximately
two days after installation, water level readings of piezometers were used to site the
monitoring wells at each location as described. „ ̂  ̂
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Borings for saturated soil monitoring wells were advanced using 6-1/4-inch-I.D. hollow-
stem augers. Split-spoon samples were collected at 5-foot intervals using a 1-3/8-inch-I.D.
split-spoon sampler following the procedures in ASTM Method 1586. This drilling and
sampling method was continued until bedrock refusal was encountered.

As discussed in Section 2.3.2.1, drilling activities were supervised and all appropriate
information was recorded by the on-site IT geologist on the soil boring log forms
(Appendix B).

After saturated soil monitoring well borings were drilled to the appropriate depth, the
monitoring wells were installed as per the approved DWP-II. Prior to installation, well
screens and risers were steam cleaned. All monitoring wells were constructed of 4-inch-
I.D. Schedule 40 polyvinyl chloride (PVC) flush-threaded (nonglued) riser pipes and
machine-slotted well screens with 0.020-inch slots. A section of well screen with a bottom
cap and a sufficient length of riser pipe was lowered into monitoring well borings inside
the hollow-stem augers. Screen lengths were placed from the bottom of the saturated soil
aquifer to five feet above the water table. The screened section, with a tight-fitting
threaded bottom cap, was lowered into the monitoring well boring inside the hollow-stem
augers. The top of the riser pipe was extended approximately 2.5 feet above the ground
surface and fitted with a slip-on cap. As the augers were withdrawn from the hole, the
annular space around the screen was backfilled with a coarse quartz sand filter pack to a
minimum height of two feet above the well screen. Depths of well materials were
measured using a weighted measuring tape lowered into the annular space around the
casing. Filter pack material was placed slowly into the well from the surface and
measurements were taken frequently to reduce the possibility of "bridging" of the filter
pack or bentonite seal. A one-foot layer of fine quartz sand was placed above the screen
filter pack followed by a two-foot bentonite seal using bentonite pellets. After placement
of the bentonite, approximately five gallons of distilled water was poured into the hole to
initiate the expansion of the bentonite. This procedure was necessary for these shallow
installations because the bentonite was not in contact with sufficient groundwater to saturate
the bentonite. After allowing approximately two hours for the bentonite seal to become
saturated, the remainder of the annular space was tremie grouted to the surface $if$ 301 187
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bentonite/cement grout mixture using 95 percent cement and 5 percent bentonite by weight.
Monitoring well installation diagrams are presented in Appendix C.

Each monitoring well installation was equipped with a six-inch-diameter protective steel
casing with a hinged locking cap. All protective casings were painted with high-visibility

paint and labeled with the appropriate well number. State of Maryland monitoring well
permit tags were bonded with stainless steel to the outside of each protective casing. An
18-by-18-by-6-inch-thick concrete pad was constructed around the base of each well after
completion. Each pad was sloped away from the monitoring well to drain surface water
away from the well installation. No guard posts were required for saturated soil
monitoring wells.

2.3.2.3 Bedrock Monitoring Wells
Bedrock aquifer monitoring wells were installed as per the approved DWP-II at five
locations (Figure 1) to obtain information such as groundwater flow rates and directions,
quality of the bedrock aquifer groundwater, and bedrock characteristics. The depths of
bedrock monitoring wells were controlled by the quantity of groundwater entering the

monitoring well. Compared to well yields of bedrock wells in the local area (Appendix D
from DWP-I), a cumulative flow rate of one gallon per minute into the monitoring well
was established as a minimum monitoring well yield. Bedrock monitoring wells were
drilled to a depth so as to produce a minimum of one-half gallon per minute flow into the
borehole. This flow rate was determined by timed measurements of the water level in the
well during drilling activities.

As shown in Figure 1, all bedrock monitoring wells were located in close proximity to
saturated soil monitoring wells, with the exception of Well ITB-4. No soil monitoring well
was installed in this vicinity due to the lack of moisture in the soil. Bedrock monitoring
wells were installed using an air rotary drilling method. This method was selected because
a temporary surface casing was required to seal off the saturated soil aquifer from the
bedrock aquifer and to facilitate penetration of the bedrock.
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Bedrock monitoring well pilot borings were advanced through the soil using a ten-inch-
diameter air hammer. The borings were then enlarged with a 13-1/4-inch-diameter air
hammer. Temporary casing with a ten-inch-diameter was driven to seal off the soil aquifer
and to prevent caving of soil into the boring. Borings were advanced a minimum of five
feet into bedrock using an undersized air roller bit. An eight-inch-I.D. steel surface casing
was installed in the boring and pressure grouted in place. The ten-inch-diameter temporary
casing was back driven from the hole concurrent with pressure grouting of the steel surface
casing. Grout consisted of a cement/bentonite mixture with 95 percent cement and
5 percent bentonite by weight. Drilling operations were discontinued for a minimum of
24 hours after completion of grouting activities to allow the grout to cure.

The wells were completed in the bedrock aquifer using air rotary drilling methods, drilling
a 7-7/8-inch-diameter hole. Periodic water level measurements were taken using an
electronic water level meter to determine when sufficient water flowed into the well to stop
drilling. Bedrock wells were drilled into the bedrock aquifer a minimum of 30 feet. This
enabled the installation of the bentonite seal at least 15 feet below the top of the bedrock
surface.

After the required depth of the bedrock monitoring well was reached, a ten-foot-long
section of four-inch-I.D. Schedule 40 polyvinyl chloride (PVC) machine-slotted well screen
with a bottom cap and a sufficient length of four-inch-I.D. Schedule 40 PVC flush-
threaded (nonglued) riser pipe was lowered into the monitoring well boring inside the
hollow-stem augers. The well was completed using procedures similar to those described
for completing other on-site monitoring wells. Guard posts were installed around bedrock
Monitoring Well ITB-1. These posts were grouted in place and painted with high-
visibility paint. Monitoring well installation diagrams are presented in Appendix C. All
variances to specified well drilling or installation procedures were documented and are
presented in Appendix A.

In the case of the Bedrock Well ITB-5 (near the previously existing F-3 saturated soil
monitoring well), the bedrock was cored in accordance with the approved DWP-IJ prior to
reaming out the hole to the appropriate diameter and prior to installing tha5iSoait«nng well.>*TT,JX/J f
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Rock coring was accomplished using a soil boring drill rig equipped with an NX double-
walled core barrel with a diamond bit. Core runs were ten feet in length and all core
removed from the boring was placed in core boxes for inspection by the IT geologist.
After completion of coring operations, the boring was reamed out to a diameter of
7-7/8 inches and the monitoring well was installed as previously described. Rock core
descriptions for bedrock Monitoring Well 1TB-5 are included with the boring logs in
Appendix B.

A visual description of the bedrock materials encountered was made by the IT geologist
based on visual observations of the cuttings from air rotary drilling methods and/or rock
core samples. Information obtained during drilling operations including depths to fracture
zones was recorded on a Visual Classification of Rock Boring Log as specified in
Section 6.3.3.1 of the QAPP and shown in Figure 6-5 of the QAPP. Boring logs for
bedrock monitoring wells are presented in Appendix B.

2.3.2.4 WeH Development
New monitoring well installations were developed as per the approved DWP-n after
completion for approximately eight hours or until the water produced had a measured
turbidity of 10 Nephelometric turbidity units (NTUs) or less, whichever occurred first.

This procedure ensured that a satisfactory hydraulic connection was established between the
well and the aquifer being monitored. Well development consisted of mechanical and/or
air surging techniques, bailing, and pumping to remove any fine material remaining in the
well or filter pack. Perched water and saturated soil monitoring wells were developed
using surge blocks and bailing. Surge blocks were used to help flush fine materials from
the surrounding filter pack. After the wells were surged, the water in the well was bailed
out with PVC bailers. The bailing method was used in place of the pumping method on
perched water and saturated soil wells because of the presence of sandy material. On more
than one occasion, pumps became clogged shortly after pumping was initiated. In the case
of perched water and saturated soil monitoring wells, the 10 NTU criterion was generally
not met, and as a result, these wells were each developed for approximately eight hours.
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The wells not meeting the 10 NTU criterion (with NTU reading in parenthesis) were:
• ITS - 1 (>100 NTUs)
• rrs - 2 (>ioo NTUS)
• FTP - 1 (80 NTUs)
• ITP - 2 (>100 NTUs)

Bedrock monitoring wells were developed using only a four-inch submersible stainless steel
pump. This method was sufficient for purposes of well development because the 10 NTU
requirement was generally reached within a period of less than one-half hour of pumping.
Following development, each well was slug tested to estimate hydraulic conductivity of the
aquifers. Pumping tests were not performed on the wells as discussed in Section 2.9.

Sample purging rates were kept below well development rates in all cases. Similar pump
systems were used for well development and sample purging to preclude the possibility of
exceeding development pumping rates during sample purging.

Waste groundwater generated during well development was stored on site in 55-gallon
drums. These drums were labeled according to well number, date, and contents
(development water) and placed on wooden pallets in the area designated for wastewater
storage. These drums remain on site while various management options for
removal/disposal are being evaluated.

2.3.2.5 Soil Sample Collection
As previously described, soil samples were collected as per the approved DWP-n at five-
foot intervals while advancing the borings for saturated soil monitoring well installations.
After collection, split-spoon soil samples were screened for volatile organic compounds
(VOC) using a VOC photoionization detector (PID). A 10.2 eV lamp was contained
within the PID instrument used for screening soil samples. This lamp is capable of
detecting the volatile organic compounds identified in Table 2.1 of the QAPP. After soil
samples were visually inspected, they were then removed from the split-spoon sampler and
placed in 500 ml glass jars and covered with aluminum foil. On the same day of drilling,
samples were then permitted to sit in an area kept at room temperature (approximately 68
degrees Fahrenheit) for a minimum of 30 minutes to allow any volatile organic vapors to
volatilize into the head space of the glass sample jar. After the 30-mrnuter̂ aiang pejri§i|
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the tip of the PID probe was inserted into the head space of the glass jar by puncturing
the aluminum foil cover. Results of the PID screenings were recorded on boring logs
(Appendix B). Waste soil material brought to the surface during the drilling activities was

held on site in 55-gallon drums placed on wooden pallets. These drums were labeled
according to well number, date, and contents (soil) and placed in the area designated for
waste soil storage. Waste soil drums remain on site while various management options for
removal/disposal are being evaluated.

The decontamination procedure for soil sampling followed the procedure identified in
Section 6.3.6 of the QAPP. The description of this procedure is included in the subsection
to follow.

2.3.2.6 Equipment Decontamination
To prevent the possibility of cross contamination between monitoring well locations,
drilling equipment was decontaminated as per the approved DWP-n directly after
completing each monitoring well. This approved decontamination procedure consisted of
steam cleaning all augers, drill bits, drill rods, and other drilling equipment with a high
pressure steam cleaner at the designated site decontamination area. Water generated during
decontamination activities was held on site in 55-gallon drums placed on wooden pallets.
These barrels were labeled according to contents (decontamination water) and date. Barrels
were placed in the area designated for wastewater storage.

In addition, equipment used for collection of soil samples (split-spoon samplers, hand
trowels, sample pans, etc.) was decontaminated between collection of each split-spoon
sample. The decontamination procedure for soil sampling followed the procedure identified
in Section 6.3.6 of the QAPP. This procedure consisted of the following sequence:

• Detergent wash
• Tap water wash
• DI water rinse
• Methanol rinse
• Allow equipment time to air dry
• Final DI water rinse

4H30I192
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Sampling equipment was allowed sufficient time to air dry after decontamination before
reuse. During drilling activities, split-spoon samplers were decontaminated after collection
of each soil sample. After spoons were decontaminated, they were placed on clean

polyethylene sheeting until required for collecting additional samples. Bailers were
decontaminated after each use at a well location. After decontamination, bailers were
wrapped in polyethylene until used at the next sampling location.

2.3.3 Results
A total of 11 new monitoring wells were installed during Phase n to supplement the
existing monitoring weU network (Figure 1). Two approved changes were made in the
well program during the course of Phase n field work as described in the remainder of
this paragraph. An additional perched water monitoring well, ITP-3, was installed close to
soil Monitoring Well ITS-3. This well was installed to monitor groundwater in the
perched sand and gravel zone identified while drilling Well ITS-3. Monitoring Well ITS-3
was found to be dry shortly after its installation and has remained so as of the
measurement taken on April 10, 1990. Another change to the well program, as modified "
and approved by the U.S. EPA, involved the omission of the soil companion well to
bedrock Monitoring Well ITB-4. The decision to omit this well from the program was
based on the soil overlying the bedrock being dry in the Well ITB-4 boring. In addition,
the closest existing soil monitoring wells, OW-3 and OW-4, were also dry at this time.

The stratigraphy of soil, fill, and bedrock types encountered during drilling is presented on
boring logs in Appendix B. Boring logs include the nature and thickness of overburden
material and the nature of bedrock. Bedrock elevation contours representing the top of the
bedrock surface are depicted in Figure 2. These contours were based on surface
geophysical data collected during Phase I investigations and on boring log data collected
during Phase n.

Details of each monitoring well installation are shown in the diagrams found in
Appendix C.
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All monitoring wells (including piezometers) installed during Phase n were permitted by
the state of Maryland prior to the start of drilling operations. Table 1 summarizes
pertinent information regarding monitoring wells (and piezometers), including permit
number, ground surface elevation, well depth, aquifer designation, and screen interval.

Water level measurements for newly installed (Phase n) monitoring wells and previously
existing monitoring wells are presented in Table 2.

In addition to the installation and completion of the Phase U monitoring wells as described
above, IT made repairs where needed and provided additional protection to the following
state and county wells: OW-1, OW-4, B-2, B-3, B-4, B-5, and B-6. PVC riser pipe
extensions of like diameter were connected to the existing pipes with a coupler after
uneven damaged portions were removed. The riser pipes were extended to a level
approximately 2.5 feet above the ground surface. These wells were fitted with steel

protective casings and with concrete bases as for the monitoring wells installed by IT.

Monitoring Well B-l was determined by borehole television inspection to be blocked at a
level 32 feet below ground surface. An attempt was made to salvage this well by drilling
through the plug. However, during this operation, the PVC collapsed several feet below
the ground surface. IT classified this well as unreliable for data collection (groundwater
chemical samples and water levels) because of possible screen damage. The state of
Maryland (Maryland Department of the Environment) was notified on February 26, 1990
concerning the condition of Well B-l. This well presently awaits decommissioning.

2.4 LAND SURVEY

2.4.1 Objective
The objective of surveying the locations and elevations of monitoring wells and
piezometers was to accurately locate the wells so that representative site maps, including
stratigraphic cross sections and contour maps, were accurately drawn.

3830
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2.4.2 Methodology
Land surveying of monitoring wells, domestic wells, and piezometers was performed in
accordance with the approved DWP-n by Ludgate Engineering Corporation, approved
professional land surveyors with registry in the state of Maryland. All Ludgate personnel
entering the site were certified with 40-hour OSHA waste site worker training prior to
entering the Site. Surveying operations were supervised by the IT Site Manager. Location

coordinates were based on the Maryland State Plane Coordinate System previously
established on the site base map (during Phase I). Well elevations were tied to the
existing bench mark located northeast of the Transfer Station and based on the 1927 North
American Datum. Elevations of each well were recorded at the ground surface, top of the
inside casing, and top of the outside casing and referenced in feet above mean sea level.
Elevation measurements were made to within an accuracy of 0.01 foot. Location
coordinates and elevations were surveyed with reference points as described above utilizing
the closed traverse survey method. This method provided accuracy checks during its
performance by closing the traverse to the initial survey point. This task included the
marking of each well's inside casing with a v-notch to indicate the reference datum for all
water level measurements.

In addition to newly installed monitoring wells, domestic wells, and piezometers, all
existing state and county wells upgraded with PVC extensions and steel protective casings
were resurveyed.

2.4.3 Results
Survey data for all monitoring wells are summarized in Table 2. Survey data for domestic
wells are summarized in Table 3. Ludgate Engineering provided IT with data stored on a
diskette compatible with the IT AutoCAD system. Well coordinates were directly input to
AutoCAD via diskette.
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2.5 CONSTRUCTION OF GROUNDWATER CONTOUR MAPS

2.5.1 Objectives
The objectives of constructing groundwater contour maps were to determine Site area
groundwater flow directions and gradients in the saturated soil aquifer and in the bedrock
aquifer.

2.5.2 Methodology
To meet these objectives, groundwater level (potentiometric surface) measurements were

obtained from the bedrock aquifer wells and from the saturated soil aquifer wells as per
the approved DWP-n. The instruments used were an electronic measuring device (M-
Scope) for Site monitoring wells and piezometers and an acoustic sounding device for
domestic wells. Both instruments were calibrated and cross checked to assure reliability.
Water level measurements were converted to elevations above mean sea level using the
land survey elevations.

The contour map of the potentiometric surface of the soil aquifer was constructed using

Surfer software. Inputs included the scale (adjusted to match the site base map), site and
well location coordinates, and groundwater elevations for each soil well. The elevation
inputs were based on water levels measured during a single sampling event. Water levels
were compared to a sampling event repeated approximately one month later to confirm
results. The Surfer contour map was supplemented by hand drawing to refine the contour
representations. A variable contour interval was chosen in the northeast part of the Site
where the potentiometric surface is relatively flat.

The contour map of the potentiometric surface of the bedrock aquifer was constructed by
plotting the derived elevations on the map at the corresponding bedrock monitoring or
domestic well. Elevations were interpolated to produce a contour interval of ten feet. This
contour interval was selected based on the map scale and available data.
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2.5.3 Results
Contour maps for the soil aquifer and the bedrock aquifer are shown in Figures 3 and 4,
respectively. Arrows point towards the general direction of groundwater flow on these
maps. Gradients vary within the range of 0.005 to 0.330 for the soil aquifer and within
the range of 0.020 to 0.125 for the bedrock aquifer.

Table 2 summarizes groundwater elevations for all existing site monitoring wells.
Domestic well groundwater elevations are presented in Table 3.

2.6 GROUNDWATER SAMPLING AND ANALYSIS

2.6.1 Objective
The objective of this task was to characterize contaminants in the perched, soil, and
bedrock aquifers by sampling previously existing monitoring wells, IT-installed (Phase n)
monitoring wells, and selected domestic wells.

2.6.2 Methodology
The IT Analytical Services (TTAS) Laboratory in Export, Pennsylvania was used for all
analyses. The U.S. EPA was provided with the credentials of the JTAS laboratory,
including their Contract Laboratory Program (CLP) certification. The U.S. EPA approved
the use of ITAS for analytical work on the Woodlawn Landfill RI/FS.

The U.S. EPA-approved analytical program established for the initial sampling of all
groundwater samples included:

• VOCs on the Target Compound List (TCL) plus acrolein,
acrylonitrile, and 2-chloroethyl vinyl ether

• Base neutral/acid extractable organic compounds (BNAs) on the
TCL

• Chlorinated pesticides plus PCBs

• Inorganic analytes on the Target Analyte List (TAL) minus
selenium and antimony

^$30 I | Q7» j f
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The U.S. EPA- and the state of Maryland-approved modifications (addition of acrolein,
acrylonitrile and 2-chloroethyl vinyl ether and deletion of selenium and antimony) were
based on a review of the compounds listed in the Consent Order, compounds found on site
in previous water analyses, and compounds on Maryland's laboratory report list. Analytical
results obtained prior to IT involvement are contained in Appendix D of the Detailed Work
Plan for Phase I.

The complete list of analytes is presented in the data tables in Appendix D. These
analyses were completed using the U.S. EPA Contract Laboratory Program (CLP) protocols.
The FT QA/QC laboratory procedures are specified in the project-specific QAPP.
The appropriate number of field blanks, trip blanks and field duplicate samples were

collected to meet the requirements established in the QAPP. Duplicate samples were each
given an individual sample number or name and sent to the laboratory as "blind" samples.
This was to ensure that no special treatment would be given to QA/QC samples in the
laboratory. Samples and blanks were analyzed according to the analytical methods

identified in Tables 2.1 and 2.2 of the QAPP.

Sampling methods for the collection of monitoring well and domestic well samples are
described in the subsections below.

2.6.2.1 Monitoring Well Sampling
Monitoring wells were sampled using a Teflon bailer in all cases. Temperature,
conductivity, and pH measurements were taken at regular intervals on wells that required
the purging of "large" volumes of water and could not be drawn down to dryness or near
dryness. Monitoring Wells ITB-2 and ITB-5 recovered very rapidly (concurrent with
pumping). Readings were taken at intervals of approximately 20 gallons of purged water
until the temperature, conductivity, and pH were stabilized. For wells that could be purged
or bailed to dryness, the well was evacuated a minimum of two casing volumes and
allowed to recover prior to sample withdrawal. Except for those monitoring wells that
were pumped or bailed to dryness, a minimum of three casing volumes was purged prior to
sampling. The wells were purged according to the procedure established in Section 6.3.1
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of the QAPP. Water removed during purging and sampling activities is being held on site
pending evaluation of specific management options for removal/disposal.

After purging, monitoring well groundwater samples were collected according to the
procedures identified in Section 6.3 of the QAPP by pouring from the bailer directly into
the appropriate sample bottles. Samples designated for inorganic analyses were poured
directly from the bailer into the filtering apparatus and filtered with a 0.45 micron filter
prior to preparation for shipment to the laboratory. Each groundwater sample collected was
measured in the field for pH, specific conductance, and temperature (Table 4). These field
tests were completed with properly calibrated equipment as per Section 6.5.1 of the QAPP.
Each set of samples was labeled at the time of collection and stored in a cooler with ice to
maintain a temperature of approximately 4 degrees Celsius until final packaging was
completed for shipment of samples to the laboratory.

Sampling pumps and bailers were decontaminated after collection of groundwater samples
at each monitoring well location. The decontamination procedure consisted of pumping a
minimum of five gallons of clean tap water through the pump and discharge line and
rinsing the outside of the pump and discharge line with clean tap water. This step was
followed by a final rinse with deionized water of the outside of the pump and discharge
hose and pumping a minimum of five gallons of deionized water through the pump.
Bailers were decontaminated by steam cleaning and washing with a nonphosphate detergent
and water followed by a tap water rinse, deionized water rinse, methanol, total air drying,
and a final deionized water rinse. Field test equipment probes (pH, specific conductance,
and temperature) were decontaminated with deionized water after each use.

Groundwater samples collected were maintained by IT chain-of-custody protocol as
specified in the QAPP from the time of collection to disposal of the samples after
laboratory analyses were completed. These procedures required that each sample be
recorded on a Chain-of-Custody form. This completed form accompanied the samples after
collection to the laboratory. In addition, each sample was recorded on a Request for
Analysis form which identified the analytical program to be completed for each sample
collected. A sample collection log was completed for each sample collected̂  fffeft A°&k ̂
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were used to record specific sample collection information (including water level readings).
Sample collection logs are maintained in the project files.

2.6.2.2 Domestic Well Sampling
Domestic well samples were collected from the faucet or valve closest to the well
discharge point. Samples were collected prior to the water going through any filtering
systems. The exact locations of domestic well samples and features of the domestic water
supply systems (including holding tanks and filtration systems) are presented in Table 19 of
the revised report. Before samples from domestic wells were collected the pumps were run
a minimum of 15 minutes to ensure that fresh groundwater samples were collected. Field
parameters (pH, specific conductance, and temperature) were measured on all domestic
wells (Table 4). Samples were placed in the appropriately labeled sample jars and stored
in a cooler with ice until packaged for final shipment to the laboratory as prescribed in the
approved project QAPP. Chain-of-Custody forms, Request for Analysis forms, and sample
collection logs were filled out as described in the previous subsection (Monitoring Well
Sampling). Field test equipment probes were decontaminated with deionized water
following each usage.

Domestic water well levels were measured using an acoustic sounding device. The
acoustic sounding device was chosen to measure water levels in the domestic wells because
it requires no placement of probes into the well. Prior to using the acoustic sounding
device on each day of work, the acoustic sounding device was checked for calibration by
measuring the water level on the Transfer Station monitoring well using both the acoustic
sounder and a calibrated M-Scope (a graduated, electronic measuring tape). After results
of the two devices compared favorably, the acoustic device was used for measurement on
domestic wells.

2.6.3 Results
Results of groundwater chemical analyses of monitoring wells are summarized in Tables 5,
6, and 7. Results of domestic well analyses are summarized in Table 8. These tables
contain all detected analytes validated according to the guidelines ipf̂ anaed in the second
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paragraph of Section 2.6.3. Figure 5 shows the domestic wells sampled in terms of
groundwater chemical analyses and/or water level measurements. Three-dimensional plots
of contaminant concentrations for vinyl chloride, total phthalates and BTEX are shown in
Figures 6, 7, and 8, respectively. These figures were created using Surfer software.
Figure 9 shows concentration isopleths for total metals (iron and manganese). This figure
was created by Surfer software and overlaid on the AutoCAD site base map.

The data validation procedure for vinyl chloride and bis(2-ethylhexyl)phthalate analyses
from monitoring and domestic wells is summarized in Tables 15 and 16, respectively.

Chemical analytical data were validated according to U.S. EPA's "Laboratory Data
Validation Functional Guidelines for Evaluating Organic Analyses'̂ 3' and "Functional
Guidelines for Evaluating Inorganic Analyses."̂  The "ten times" rule has been applied to
common laboratory contaminants including acetone, 2-butanone, methylene chloride,
toluene, and phthalate esters. The "five times" rule has been applied to other TCL
compounds when found in associated blanks. Refer to Table 9 for a summary of data
qualifier (B, J, E, etc.) definitions. Average precision and accuracy were calculated
according to the methods detailed in Chapter 12.0 of the QAPP. Tables 10, 11, 12, and
13 summarize the precision and accuracy data for volatile organics, semivolatile organics,
pesticide/PCBs, and metals analyses, respectively. These tables identify the samples
analyzed in each group, associated QC samples, number of parameters analyzed,
and out-of-control precision and accuracy values. Evaluation of these results will be
made during Phase UI work (Data Evaluation). A summary of Quality Assurance/Quality
Control (QA/QC) data is presented in Table 14. The purpose of Table 14 is to give an
initial overview of the QA/QC results for groundwater sampling.

Table 17 provides the summary of data completeness for vinyl chloride and bis(2-
ethylhexyl)phthalate including the percentage of total usable data points out of the set of
total data points collected and analyzed and available. The data were evaluated against
holding times, QC Sample Criteria, ability to reanalyze the samples, and lost or broken
sample containers (as specified in Chapter 12.0 of the QAPP).
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Data comparability is a qualitative parameter expressing the confidence with which one
data set can be compared with another. This parameter was evaluated and it was
determined that the data sets were comparable based on the implementation of standard

collection procedures (i.e., bailers used to collect all samples) and analysis techniques (CLP
protocol). In addition, all analytical results were reported alike in appropriate units.
Precision and accuracy data for all the groundwater samples were acceptable (above 90
percent usable) and, therefore, the data sets of the first round of sampling can be compared
with confidence.

2.7 BOREHOLE GEOPHYSICS

2.7.1 Objectives
The objectives of the borehole geophysical survey were to further characterize the
hydrogeologic and physical site conditions and to correlate with the results of the surface
geophysical studies, where applicable.

2.7.2 Methodology
Borehole geophysical methods in accordance with the approved DWP-n include borehole
geophysical surveys and borehole television inspections. Each of these methods is detailed
in the subsections below.

2.7.2.1 Borehole Geophysical Surveys
The geophysical methods consisted of using a borehole probe and a surface console to
monitor specific subsurface conditions. The probe traversed the borehole transmitting
and/or receiving the appropriate data, while the surface unit controlled the signal parameters
and recorded the resulting responses.

Borehole geophysical surveying included Spontaneous Potential (SP) logging, velocity
(sonic) logging, and electromagnetic (EM) induction logging. Borehole television
inspections were also performed (Section 2.7.2.2). The SP devices measured the electric
potential difference between a fixed surface electrode and an electrode on the probe. The
electric potential between the two electrodes changes as the probe electrode moves
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one lithologic unit to another. The interface is indicated by the inflection point on the log
curve. SP provided supporting information regarding the permeability of surrounding
material.

Sonic logs were developed by measuring the "internal transit time" for an acoustic wave to
travel within geologic formations. The capacity of geologic formations to transmit sound
waves varies with lithology and with rock texture, notably porosity. The sonic logs
provided stratigraphic and porosity information regarding the surrounding formation.
Interfaces within natural soils and between the soils and bedrock were identified. To some
extent, the sonic logs were also helpful in identifying fractures and fractured zones, which
can represent pathways for groundwater flow. These data were correlated with the results
of surface (including seismic refraction) and subsurface studies (Section 2.7.3.1).

EM induction devices generate a primary electromagnetic field at a transmitter coil. The
primary field induces electric currents in the surrounding material, where they are detected
by their effects on a receiving coil. Strength and phase comparisons between the primary
and secondary fields indicate the conductivity of the surrounding material. EM induction
measured the electrical conductivity of the surrounding material. These data indicated the
absence or presence of electrolytes (Le., solute plumes) and were correlated with surface
EM survey data (Section 2.7.3.1).

Bedrock Monitoring Wells ITB-2 and ITB-5 and Soil Monitoring Wells ITS-2 and SW-1
were surveyed using the methods described above.

2.7.2.2 Borehole Television Inspections
Borehole television inspection was performed by lowering a waterproof television camera
with integral lighted attachments down the well bore and viewing the side of the hole with
axial (downhole) and radial (sidehole) lenses. Each view was titled and videotaped. The
method used a Westinghouse ETV-1252 black and white television inspection system.

Borehole television inspection was used to evaluate the integrity of wells, to identify
bedrock fractures, and to observe water movement at fracture zones. The
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accomplished by watching sediment particles in the groundwater as they drifted by fracture
apertures. The displacement of particles indicates turbulent groundwater flow into or out of
the borehole from the surrounding strata through the fracture. If particulates are not
displaced, this may indicate that these fractures may not produce much water or the water
flow is more laminar than turbulent.

Borehole television inspection was performed in pre-Phase n Monitoring Wells B-l, B-2,

B-3, OW-1, and OW-2 for integrity evaluation and to observe flow of water at the well
screens. Unprotected PVC riser pipes were damaged at the ground surface in these wells
prior to Phase I work.
Borehole television inspections were also performed on IT Wells ITB-2 and ITB-5.
Inspections performed on these wells were for the evaluation of fractures and groundwater
flow in bedrock and to observe the character of the bedrock. Final completion of the
bedrock borings with PVC well screens and riser pipes were delayed to accommodate
borehole television inspection. These boreholes were cased to the top of the rock before
inspections were performed.

2.7.3 Results
The results of borehole geophysical surveys and television inspections are presented in the
subsections below.

2.7.3.1 Borehole Geophysical Surveys
Geophysical survey results were presented on hardcopy as individual logs for each method
run. Interpretation of results was based on the entire suite of logs run for a particular
well. No single method stood alone as an interpretive tool.

Geophysical results from all methods were correlated with other subsurface studies (boring
log, borehole camera, seismic refraction, and surface EM survey information) to confirm
depths of lithologic units, fractures, and presence of electrolytes.

Saturated Soil Monitoring Well SW-1 (installed by Cecil County) was logged to a depth of
35.0 feet below ground surface. The water level was recorded at 21.0
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surface. The EM induction log showed a significant increase in conductivity at the water
table depth. This was apparently due to the presence of metals (Fe and Mn) in the
groundwater confirmed by the chemical analysis for this well (Table 7). This was also
supported by the relatively high conductivity value for this well taken during water
sampling (Table 4). No indication of buried metals was exhibited by the EM log. The

EM induction method is capable of detecting the presence of buried metals, i.e., drums
within a radius of approximately two meters from the well (or borehole).

Bedrock Monitoring Well ITB-5 was logged to a depth of 66.0 feet below ground surface.
The water level was recorded at 20.0 ft. below ground surface. The bottom of the steel
casing was logged at 44.0 feet below ground surface. The SP log showed a gradual drop
in electronegativity indicating increasing permeability (i.e., fractures) in bedrock towards the
bottom of the boring. The sonic log indicated the presence of fractures at depths of 45,
48, and 62 feet. It also displayed the homogeneity of the gneissic granite bedrock. EM
induction logging showed a significant increase in conductivity at a depth of 62 feet. This
was likely due to the presence of metals in the groundwater, as in Monitoring Well SW-1. -
Refer to Table 4 for the concentrations of iron and manganese in the groundwater for
Monitoring Well ITB-5. The EM log showed no indication of buried metals nearby the
well. No anomaly was defined by Phase I surface geophysical methods at the location of
either of these wells.

Saturated Soil Monitoring Well ITS-2 was logged to a depth of 61.0 feet below ground
surface. The water level was recorded at 48.0 feet below ground surface. The EM
induction log showed no significant changes in conductivity in the well. No indication of
buried metal sources was exhibited by the EM log.

Monitoring Well ITB-2 was logged to a depth of 102.0 feet below ground surface. The
water level was recorded at a depth of 47.0 feet below ground surface. The bottom of the
steel casing was logged at 70.0 feet below ground surface. The SP log showed a gradual
drop in electronegativity indicating increasing permeability (i.e., fractures) in the bedrock
towards the bottom of the boring. The sonic log indicated the presence of fractures at
depths of 76, 82, 91, and 100 feet. The EM induction log showed no
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metals around the well nor any increase in conductivity to indicate the presence of
contaminants in the groundwater.

2.7.3.2 Borehole Television Inspections
Borehole television inspections were recorded on videotape (VHS format) with back-up
copies made and stored in the project files. The description of each well in the following
paragraphs highlights the relevant findings contained within the videotapes. Saturated Soil

Monitoring Well B-l, installed by the state of Maryland, was found to be plugged at a
depth of 32.0 feet below ground surface. Debris including soil, leaves, and PVC shards
was contained in the plug. An attempt to free the blockage using a 1.0-inch-I.D. PVC
riser pipe placed inside the existing riser pipe was not successful.

Saturated Soil Monitoring Well B-2, installed by the state of Maryland, was logged
showing a total depth at 73.0 feet below ground surface, with the water level at 45.0 feet
below ground surface. Screen slots began at a depth of 69.0 feet below ground surface
down to the well bottom. Screen slots on one side appeared particularly clogged with
debris (possibly algal growth). Tree leaves were observed within the water and on the side
of the casing above the water level.

Saturated Soil Monitoring Well OW-1, installed by Cecil County, was logged as having a
total depth of 51.0 feet below ground surface. The water level was recorded at 41.0 feet
below ground surface. Screen slots began at a depth of 46.0 feet below ground surface
and extended to the well bottom. Eighteen sets of twelve slots each were noted over this
interval. Solidified lobes of adhesive extending from casing joints down across screen slots
were observed. These lobes were thought to be glue used in the connection of PVC riser
pipe and screen during the well installation.

Saturated Soil Monitoring Well OW-2, installed by Cecil County, was logged having a
depth of 70.0 feet below ground surface. Screen slots began at 63.0 feet down to the well
bottom. The water level was recorded at 46.0 feet below ground surface. As in
Monitoring Well OW-1, solidified adhesive lobes were observed at and extending down
from casing joints across the screen slots.
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Monitoring Well ITB-2 was inspected from the bottom of the steel casing at 70.5 feet
below ground surface to the well bottom at 101.5 feet below ground surface. The water
level was recorded at 46.0 feet below ground surface. The bedrock type observed was
predominantly metadiorite with minor, coarser crystalline variations at the top of bedrock
resembling the gneissic granite. Fractures were observed at depths of 82, 86, 91, 99, and
101 feet. Fractures were generally irregular, wedge-shaped widening to various sizes. The
most significant fracture, observed at a depth of 101 feet, widened to approximately one
inch at the well bottom.

Monitoring Well ITB-5 was inspected from the bottom of the steel casing at 44.0 feet to
the well bottom at 68.0 feet below ground surface. The water level was recorded at a
depth of 20.0 feet below ground surface. Gneissic granite was observed throughout the
extent of the viewed boring with occasional local variations in mineralization. A one-foot-
long vertical inclusion containing darker, fine grained minerals was observed at 48.0 feet.
Fractures were noted at depths of 55, 58, 65, and 68 feet. Fracture orientation were high
angle to near vertical and near horizontal. Fracture widths ranged in size but were less
than one inch as observed at the well bottom.

o

2.8 RISING HEAD SLUG TESTS

2.8.1 Objectives
The purpose of performing rising head slug tests was to estimate the hydraulic conductivity
of the soil and bedrock aquifers and perched water zones.

2.8.2 Methodology
Rising head slug tests as per the approved DWP-JJ were performed in each of the
following wells installed by IT: ITP-1, ITP-2, ITS-1, ITS-2, ITB-1, ITB-2, ITB-3, ITB-4,
and ITB-5. In addition, two pre-Phase n wells were slug tested, namely Soil Monitoring
Wells SW-1 and F-7.

Rising head slug tests were performed using a Hermit Data Logger, Model 2000 (HDL).
The HDL consisted of a portable, electronic console unit and a pressure
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(transducer). It was programmed to record the water level changes over time during the
test. A three-inch-outside-diameter (O.D.) PVC cylinder, a slug, with a length of ten feet
was used to displace water in the majority of the monitoring wells. A five-foot-long slug
was used for perched wells which contained a lesser standing water column. A one-inch-
diameter stainless steel slug was used to accommodate the riser diameter (two-inch I.D.) of
Monitoring Well F-7.

Prior to initiating the rising head slug test, the groundwater level in each well was recorded
using an M-scope (a graduated, electronic measuring tape). The actual rising head slug test
started with complete removal of the slug from below the water. The resulting drop in
groundwater elevation was recorded by the transducer marking the actual starting time of
the test. The gradual rise in the water level in the well was recorded periodically to the
nearest 0.01 foot, at time intervals established prior to testing. Depth-time measurements
were recorded until the water level reached equilibrium or a sufficient number of readings
clearly indicated a trend on a semilog plot of time versus depth. The time required for
slug test completion was dependent on the slug volume and the formation hydraulic
conductivity.

All data measured during slug tests were electronically transferred ("dumped") to a portable
computer at the earliest convenient time during the same day of testing. Backup copies of
data were stored on diskettes created at the end of each testing day. Diskettes containing
the raw slug test data as well as hard copies of the data are stored in the project files.

As per the approved DWP-II, precautions were taken so that the wells were not
contaminated by materials introduced during the tests. These testing materials, including
the transducer, slug, and water level probe, were decontaminated prior to and after each
slug test. The slug was fitted with new nylon rope for the testing of each well.

2.8.3 Results
The hydraulic conductivity estimates are summarized in Table 18. These estimates were
computed using TimeLag-1 Software. TimeLag-1 is a microcomputer program which
utilizes the methods of Hvorslev[51 and Bouwer and Rice[6J to determine these estimates.
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The hydraulic conductivities for bedrock aquifer wells ranged from 2.7 x 10"5 centimeters
per second (cm/s) to 1.4 x 10~2 cm/s. The hydraulic conductivities from the soil aquifer
wells ranged from 8.6 x 10"5 cm/s to 2.8 x 10"4 cm/s. The hydraulic conductivities from
the perched wells ranged from 2.1 x 10"4 cm/s to 2.5 x 10̂ * cm/s. With the exception of
bedrock Monitoring Well ITB-2, hydraulic conductivities of the soil and bedrock aquifers
lie within a similar range. The similar conductivity values are likely due to the hydraulic
connection between the two aquifers and the range in yields from the fractures in the
bedrock aquifer from well to well.

The hydraulic conductivity in the bedrock aquifer across the site depends on the specific
characteristics of the bedrock fractures. These characteristics include the number, size,
shape, and distribution of the fractures or fracture systems in the rocks. Openings in the
rock form either at the same time as the formation of the rock matrix (primary porosity) or
at a later time (secondary porosity). Crystalline rocks such as the ones found in the
bedrock beneath the site rarely exhibit significant primary porosity. Secondary porosity
occurs either as the result of dynamic earth movements (faulting) or by weathering.
Different rock types such as gneissic granite and metadiorite respond differently to faulting
and weathering and therefore different characteristic fracturing results. The difference in
hydraulic conductivity of the bedrock across the site depends on the resultant fracturing
from a combination of the above characteristics and processes.

Variations in the hydraulic conductivity across the site in the soil aquifer depend primarily
on differences in clay content in the saprolite. Variations could also occur according to the
degree to which the soils have been reworked and reconstituted by landfill operations.

2.9 PUMPING TESTS

2.9.1 Objective
The objective of pumping tests was to evaluate aquifer characteristics and parameters such
as hydraulic conductivity. However, no pumping tests were performed during Phase n to
preclude cross contamination of soil and bedrock aquifers. This U.S. EPA-approved
decision was documented in correspondence dated March 6, 1990. Rising head slug tests
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were used, as described in the previous section, to estimate characteristics of soil and
bedrock aquifers and perched water zones. As a result, no soil or bedrock piezometers
were installed to serve as pumping test observation wells.

2.10 PIEZOMETER INSTALLATION

2.10.1 Objective

The objective of piezometer installation was to better locate soil and bedrock monitoring
wells downgradient of suspected site sources of contamination.

2.10.2 Methodology

The location of the monitoring wells north of state of Maryland Monitoring Well B-l
(Wells ITS-1 and ITB-1) and west of state of Maryland Monitoring Well B-4 (Wells ITS-3
and ITB-3) were determined as per the approved DWP-JJ by the results of piezometer
measurements from three new piezometers installed at each location (Figure 1). The
piezometers at each location were positioned at comers of a triangle used to determine the *
plane of the potentiometric surface of the saturated soil aquifer. The dip directions of
these planes were used to approximate the groundwater flow directions and thus determine
the placement of the saturated soil wells downgradient from areas of suspected site
contamination (i.e., downgradient from areas with soil-gas anomalies). Companion bedrock
wells were placed adjacent to these saturated soil wells (Figure 1).

Piezometer installation followed the procedure detailed in the subsection below.

2.10.2.1 Soil Piezometer Installation
Piezometers were installed in soil using 3-1/2-inch-I.D. hollow-stem augers. The borings
were located within approximately 50 feet of the proposed monitoring wells and drilled to
auger-refusal depth. After the well was advanced to this depth, a section of screen and
attached riser pipe was assembled. The screen was a one-inch-I.D. slotted PVC screen
with length extending from the bottom of the boring to five feet above the soil aquifer
potentiometric surface. The screen and riser pipe were placed in the borehole. As the
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augers were withdrawn, the annular space around the screen was backfilled with a coarse
sand filter pack to a minimum elevation of two feet above the groundwater table in the
soil. The piezometers were completed in the same manner as the monitoring wells.

Piezometers were developed for approximately eight hours using air injection and
mechanical surging techniques. Wastewater generated during development was poured into
drums and stored in the area designated for wastewater storage pending evaluation of
specific management options for removal/disposal.

Boring logs documenting auger cuttings, moisture, air monitoring readings, and auger-
refusal points were completed for the soil piezometers. State of Maryland monitoring well
permits were acquired for all piezometers prior to drilling operations. Permit tags were
bonded to the protective casings upon completion. Steel guard posts were placed around
Piezometers ITZ-1, ITZ-2, and ITZ-3 according to specifications of the Detailed Work Plan
for Phase n work.

2.10.3 Results
The installation of soil piezometers provided a method to better locate soil and bedrock
monitoring well pairings downgradient of suspected site sources of contamination.
Locations of these piezometers are shown on the site base map (Figure 1). Pertinent
details including permit numbers, ground surface elevations, well depths, aquifer
designations, and screened intervals are summarized in Table 1. Soil Piezometer ITZ-7
was installed as a replacement for ITZ-6, which was not completed. The borehole for

Piezometer ITZ-6 remained dry after reaching its auger-refusal point. The borehole was
allowed to stand open for several hours before the decision was made to grout it to
surface. A cement/bentonite slurry mixture was used to grout the borehole.
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3.0 SITE CHARACTERIZATION FINDINGS

3.1 HYDROGEOLOGY
From the results of the site characterization tasks (Phase U) as described in Chapter 2.0,
the hydrogeology of the Site has been further characterized. Hydrogeology combines the
studies of geology and hydrology. The hydrogeologic features of the Site influence the
groundwater flow and solute transport (as discussed further in Sections 3.1.2 and 3.1.3,
respectively). These features include:

Soil (stratigraphic sequence, thickness of layers, continuity of
layers, porosity, compactness, mineral composition)

• Bedrock (rock type, fracture zones, slope and depth of the
bedrock/soil interface (bedrock surface), mineral composition)

• Groundwater (perched zones, hydraulic conductivity, confining
layers, potentiometric surfaces, unconfined and confined aquifers,
pumping yields, direction of groundwater flow, hydraulic
communication between aquifers)

The soil layers overlie the bedrock in all parts of the Site. The groundwater is found in
the soil and/or the bedrock. Specific relationships of soil, bedrock, and groundwater are
described in the following sections.

3.1.1 Soils (including fill material)
All unconsolidated materials lying above the bedrock are classified here as soils. The
stratigraphy of the soils in the borings from bottom to top can be generalized as follows:

• Residual soils derived from weathering of the bedrock (saprolite)

• Transported soils including stream derived sands and gravels
(alluvium) and hillwash (colluvium)

• Material such as waste and reworked natural soils (fill)

Knowledge of the stratigraphic framework is necessary for planning future drilling,
estimating volumes of soil, and extrapolating hydraulic parameters across the Site.
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3.1.1.1 Saprolite
From boring data, a thick residual soil overlies the bedrock throughout the Site. This soil
is also referred to as saprolite. A saprolite in the Piedmont Province of the Appalachian
region refers to a highly weathered residual soil that retains the textural features of the
rock from which it was derived. In most cases, the saprolite can be identified as to its
derivation (gneissic granite or metadiorite).

The thickness of the saprolite varies from 90 feet in the northern part of the site to 15 feet
in the southwestern part of the site.

Knowledge of the properties and thickness of the saprolite will be used to define the soil
aquifer in the groundwater modeling task (Phase DI). In most of the Site (except for the

southwest area), the water table is located in the saprolite. All "saturated soil monitoring"
wells (excluding perched zone wells) are screened in this stratum.

3.1.1.2 Alluvium and Colluvium
Lying above the saprolite in many borings are deposits of alluvium and colluvium. These
deposits were the source materials for the sand and gravel operation that predated the
landfill.

These are transported soils, in contrast to the saprolite that was formed in place. The
transporting media for the alluvium were streams during ancestral stages of the
Susquehanna River network. The alluvium consists of well sorted (poorly graded) sands
and gravels, with a small amount of fines (silts and clays).

In addition to the alluvium, there are also naturally reworked soils that were eroded and
deposited by overland runoff and small gullies. These soils are called colluvium. They
lack the higher degree of sorting (contain more fines and are more heterogeneous) of the
alluvium.
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The alluvium and colluvium in places on the Site contain layers (semicontinuous and
discontinuous) of silty clay and clay. These clay layers form confining layers and inhibit
groundwater flow vertically through the soil column. In places they form perched-water
zones and channel the perched water to the ground surface (forming seeps).

The thickness of the alluvium and colluvium varies from 10 feet in the northern part of the
site to 50 feet in the western part of the site.

Knowledge of the stratigraphy of the alluvium and colluvium permit extrapolation of
hydraulic parameters between testing points. Pertinent hydraulic parameters are used in
defining layers in the computer modeling of Phase IH.

3.1.1.3
The fill material that was sampled results from the cut and fill activities of the sand and
gravel operation and the landfill operation. Sand and gravel was removed in places leaving
irregular pits, mounds and some ridges (highwalls). The landfill operation also modified
the topography and rearranged some of the alluvium, colluvium and mounds of reworked
sand and gravel. Interpretive maps made from historical aerial photographs (Phase I
Report) describe the changing topography and site features during pit and landfill activities.

Phase IV drilling (borings in waste) wfll be described in a subsequent report. Drilling
conducted to install monitoring wells and piezometers avoided major areas of waste, so the
fill was not penetrated and described in Phase n work.

Knowledge of the fill distribution and depth, especially fill containing waste materials, is
significant to estimating volumes of materials present for source treatment of contaminated
soil. Phase IV will characterize the waste and overlying/ underlying fill materials.

3-3



INTERNATIONAL TECHNOLOGY CORPORATION

3.1.2 Bedrock
There are two bedrock formations beneath the Site: a gneissic granite and a metadiorite.
Knowledge of the composition and properties of the bedrock can be used to:

• In part, explain the presence of compounds in the groundwater
(especially metallic) that result from natural causes (exclusive of
landfill operations)

• Aid in design of well placement to take advantage of higher yields
of groundwater along fracture zones

• Determine input parameters for groundwater modeling tasks

3.1.2.1 Gneissic Granite
The gneissic granite is a pink, coarsely crystalline rock with a weak foliation. The rock is
like a granite (in mineral composition) that underwent mild metamorphism (giving it a
gneiss-like foliation). A pure gneiss would have a stronger foliation. Foliations result
when planar and elongate minerals line up in the rock matrix causing obvious planar
surfaces. Foliations can form planes of weakness in the rock and may encourage fracture
development along these planes.

This description identifies this rock as a part of a formation called the Port Deposit Gneiss.
The Port Deposit Gneiss crops out along the bluffs of the Susquehanna River at Port
Deposit, Maryland. The gneissic granite under the Site differs from the type Port Deposit
Gneiss in that it is less foliated.

The gneissic granite contains interlocking crystals of feldspar, quartz, hornblende, mica, and
accessory minerals. All these minerals are complex silicates (containing silica, iron,
aluminum, manganese, calcium, sodium, potassium, and trace elements). Upon weathering,
this rock breaks down into clay minerals, silica, and oxides of iron and manganese. The
iron and manganese oxides stain the soils and can be transported by the groundwater. This
natural source can, in part, account for the presence of iron and manganese in the
groundwater. (Landfill waste may be an additional source of these metals.)

AR30I2I5
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Based on boring log information, the gneissic granite underlies the saprolite at the soil/rock
interface in all areas of the site with the exception of the northwestern area. The

uppermost rock unit in this area is metadiorite. The gneissic granite was observed over the
entire interval penetrated in Monitoring Wells ITB-4 and ITB-5. The gneissic granite was

found to overlie metadiorite in Wells ITB-1 and ITB-3. This indicates the presence of a
contact between the gneissic granite and the metadiorite, possibly along the photo-
lineament identified during Phase I investigations. This lineament extends in the northern
part of the site approximately along an east-to-west trend. Thicknesses of the gneissic
granite were 36 feet in Well ITB-1 and 13 feet in Well ITB-3.

Planar, smooth walled fracture zones are common in the rock observed. They are
near-vertical and near-horizontal with apertures of less than one inch.

3.1.2.2 Metadiorite
The metadiorite is a black and white, finely crystalline rock with a pronounced schistosity.
The rock is like a diorite (in mineral composition) that underwent metamorphism (giving it
its schistose texture). Schistosity is a type of foliation that is dominated by mica
accumulations in the foliation planes. These planes are weak layers that cause the rock to
break apart or crumble during drilling.

The metadiorite is similar in composition and texture to another rock found in the Site
region, described as a metagabbro. A metagabbro differs slightly from a metadiorite in
mineral composition (no quartz and no hornblende).

The metadiorite contains interlocking crystals of feldspar, some quartz, hornblende and
augite, mica, and accessory minerals. These minerals are complex silicates (containing
silica, iron, aluminum, manganese, calcium, sodium, potassium, and trace elements). As
compared to the gneissic granite, the metadiorite contains less quartz, more sodium, and
less potassium. Augite is similar in composition to hornblende. Weathering by-products
are similar to those of the gneissic granite. Because of compositional differences and the
crumbly nature of the metadiorite, weathering can occur faster than in the gneissic granite.
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As a result, iron- and manganese-rich oxides can enter the environment more easily than
from the gneissic granite.

The metadiorite is the uppermost rock unit encountered in the borings at the northwest part
of the site. It was encountered in the drilling for Monitoring Wells ITB-1, ITB-2, and
ITB-3.

Although this rock was not cored, the borehole television logging revealed the nature of
the fractures. Fractures are more abundant and more irregular in the metadiorite observed
than in the gneissic granite. This results from the schistose texture of the metadiorite.

3.1.2.3 Bedrock Surface
The bedrock surface is the interface between the soil and the rock beneath. It is the
contact between:

• Relatively unconsolidated materials (soil) that can be penetrated by
augers or by a standard split-spoon sampler and hammer
(140-pound hammer, 2-inch-O.D. split-spoon, <50 blows/6-inch
penetration)

• Hard rock that must be bored by rock-drilling methods

The topography of the bedrock surface is currently buried by the overlying soils.
Subsurface data have been used to map this surface (Figure 2). The buried topography is
similar to the present-day surface topography. Thicker soils on the divide areas make the
overall slope of the present-day surface steeper than that of the buried surface.

Phase n drilling and borehole geophysics indicate that the contact between soil and
bedrock is abrupt. A thick layer of residual soil (saprolite) overlies the bedrock. The
residual soil is very granular. There is no evidence of a layer that might restrict
groundwater flow between the soil and bedrock (such as a residual layer of clayey soil).
Fractures in the bedrock that intersect this surface provide additional conduits for
groundwater flow across the contact. These conditions apply to the bedrock surface with
respect to bodi the gneissic granite and the metadiorite.
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Along the west-central boundary of the landfill, near well ITB-3, there is an irregular
bedrock surface as interpreted from differences in depths to bedrock from nearby borings.
This appears to be in or near the area of the contact between the gneissic granite and the

metadiorite and a photolinear (east-west orientation). South of this area the soil (except for
perched water zones) is unsaturated. These factors suggest that this contact zone may be a
path for groundwater flow beneath the bedrock surface.

Knowledge of the bedrock surface can be used to:

• Design future drilling programs, including those for groundwater
recovery systems

• Define input parameters for the groundwater modeling during
Phase HI

3.1.3 Groundwater
Phase n studies have further defined the Site aquifers. An aquifer is technically a body of
rock or soil that contains sufficient saturated permeable material to conduct significant
quantities of groundwater under ordinary hydraulic gradients. An aquitard is a rock or soil
unit that tends to inhibit the movement of groundwater.

There are three main aquifers. These are the bedrock aquifer (including the gneissic
granite and the metadiorite), the saturated soil aquifer (including the saprolite and
alluvium/colluvium), and the perched aquifer.

Based on water-level elevation measurements and stratigraphic information, all the aquifers
are unconfined. Unconfined aquifers have no impermeable layer above them causing the
fully saturated aquifer to build up artesian pressure. Well Clusters ITS-l/ITB-1 and
ITS-2/rrB-2, each monitoring water-level in the soil and bedrock aquifers, indicate by their
similar water-level elevations that the soil aquifer is in communication with the bedrock
aquifer. If either aquifer is pumped for a sufficiently long time, water flow may occur
between the aquifers. Hydraulic communication between these aquifers is also indicated by
the absence of a confining clay layer at the bedrock/soil interface and the presence of

* ^\ I dfractures in the bedrock near this surface. n D ̂ Q | £ f Q
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There is one principal aquitard. Clay layers (semicontinuous or discontinuous) within the
alluvium/colluvium aquifer in the unsaturated zone inhibit vertical flow downward. Clay
layers intercept infiltration water and redirect it laterally to seeps. The aquitard does not
confine the soil aquifer below because unsaturated soil is present beneath it.

Knowledge of the aquifers and aquitards help to:

• Predict movement of groundwater and solute plumes over the site
area.

• Define input parameters for computer modeling.

• Aid in design and installation of monitoring and recovery wells and
piezometers.

• Design waste treatment, removal, and isolation strategies.

• Determine groundwater yields, flow rates, solute concentrations,
flow directions, etc.

• Determine baseline risks and remediation risks for groundwater
receptors; determine source concentrations, pathways, and potential
receptors of contaminated groundwater.

3.1.3.1 Bedrock Aquifer
The bedrock aquifer includes the body of rock defined as gneissic granite and metadiorite.
It conducts ground water in fractures. There is no significant intergranular movement of
groundwater in the body of the rock exclusive of the fractures.

The gradient of the potentiometric surface of the bedrock aquifer (Figure 4) is to the
west-southwest. This indicates that groundwater flow in the bedrock is regionally in this
direction. On a local scale (tens to hundreds of feet), the groundwater should follow
fracture zones. The groundwater would travel along a fracture plane in the general
direction of the regional flow. Based on water level data compiled in "Hydrologic Data
for Cecil County, Maryland, Basic Data Report No. 16, 1987," [7] the regional groundwater
flow direction is toward the Susquehanna River to the west-southwest. At fracture
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intersections, it would adjust its pathway to maintain as an average the regional flow
pattern.

The metadiorite has a crumbly texture and its fractures are more irregular than the gneissic

granite. As a result, the local groundwater flow in the metadiorite should better
approximate the regional groundwater flow direction than in the gneissic granite.

3.1.3.2 Saturated Soil Aquifer

The saturated soil aquifer includes the body of saturated soil defined as saprolite and, in
places, the alluvium/ colluvium. It conducts groundwater through the pore spaces of the
soil matrix.

The gradient of the potentiometric surface of the soil aquifer (Figure 3) is westward and
southwestward from the groundwater divide along a line extending from near the Transfer
Station west-southwest to the central part of the landfill. The potentiometric surface is
generally in the saprolite in the northern and southeastern part of the Site. In the
southwestern part of the Site, the soil is unsaturated causing the potentiometric surface to
be below the level of the bedrock surface.

3.1.3.3 Perched Aquifer
The perched aquifer includes isolated parts of the aUuvium/colluvium and fill material.
This aquifer lies above a clay layer (an aquitard). Infiltration water percolates downward
through the alluvium/colluvium and fill (including waste and reworked soil) until it meets
the buried clay layer. Then the water flows laterally on the surface of the layer in the
direction of the dip. Where the layer intersects the ground surface, the water surfaces at a
seep.

The perched aquifer was found in two areas of the Site. These areas are not connected;
the aquitard is not continuous between these areas. The areas include:

• The central part of the landfill including Cell B/C
• The area at the west-central boundary of the landfill

HR301220
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The slope of the buried clay layer in the central part of the landfill causes seeps to occur
to the south of the central area in the sampling areas of LS-1 and LS-3 (Phase IV).

From knowledge of construction details of Cell B (Spotts, Stevens and McCoy, "Sludge
Disposal Report," September 4, 1979, Revised March 1980), standing water was found
during construction-excavation. This standing water was probably water from the perched
aquifer. Additional trenching caused this water to drain. Apparently the clay layer was
breached and the water could percolate downward through the unsaturated soil below. In
effect, a natural clay liner was punctured.

3.1.3.4 Groundwater Yields
The following average sustained yields were estimated from Phase U testing:

• Bedrock Wells - 20.0 gallons per minute (gpm)
• Soil Wells - 0.65 gpm
• Perched Wells - 0.10 gpm

These yields were estimated using the hydraulic conductivities generated in this report
(Table 18) and standard methods (Jacob's equation )I8] for determining well hydraulic
parameters. Yields in the bedrock and soil aquifers are influenced by movement of
groundwater between these aquifers.

3.1.3.5 Hydraulic Conductivity
The following ranges of hydraulic conductivity were calculated from the slug tests
conducted during Phase II:

• Bedrock Aquifer - 2.7 x 10"5 to 1.4 x 10"2 centimeters per
second (cm/s)

• Soil Aquifer - 8.6 x 10"5 to 2.8 x 10̂  cm/s

• Perched Aquifer - 2.1 x 10"4 to 2.5 x 10"4 cm/s

AR30I22!
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3.1.3.6 Direction of Groundwater Flow

The anticipated flow directions of groundwater in the soil and bedrock aquifers are similar
because of the communication between these two aquifers. Separate contour maps of the
potentiometric surface of the two aquifers have been drawn (Figures 3 and 4) and
compared. Row directions are perpendicular to the contour lines. The flow direction is
towards the lower-elevation contour lines.

Measured water-level elevations indicate that the regional groundwater flow is towards the
Susquehanna River and Chesapeake Bay (west-southwest). Local groundwater flow
directions are in part influenced by local topography (land surface and the buried bedrock
surface); flow directions are usually down slope. The local bedrock-surface topography is
shown in Figure 2. Local flow directions are also influenced in the bedrock by fracture
orientations; groundwater follows the fractures. Individual fractures cannot be mapped
across the Site or Site region using available data. Regional groundwater flow directions,
however, are more important than local flow directions to the risk assessment or feasibility
study. The geometry of contaminant plumes, as discussed in Section 3.2, also confirms
these directions of flow.

Groundwater flow directions are based on the contour configurations constructed from
water-level elevation data acquired during Phase n. Water-level elevation measurements
from additional domestic wells in the area to the north of the site will be acquired during
Phase in to better define groundwater flow directions in this area.

3.2 CHEMICAL ANALYSES OF GROUNDWATER

The results of the chemical analyses as presented in Chapter 2.0 have been compiled and
preliminary interpretations based on one sampling round have been developed. In
accordance with the approved Scope of Work, full-scale data evaluation on Phase n data is
to be performed during Phase in (refer to the accompanying document: "Detailed Work
Plan, Phase HI Groundwater Evaluation"). The concepts presented below are based on
initial data validation in terms of average precision and accuracy (Table 9). The data were
also validated in terms of the significance of qualified data (e.g., B, J, etc., values) and
were reported in accordance with U.S. EPA practices cited in Section 2.6.3 of thfcaefiO|9.| 099
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The data validation procedure for vinyl chloride and bis(2-ethylhexyl)phthalate analyses
from monitoring and domestic wells is summarized in Tables 11 and 12, respectively.

3.2.1 Summary of Results
The main analytes detected in the monitoring wells are vinyl chloride,
bis(2-ethylhexyl)phthalate, iron and manganese. In only a few monitoring wells there are
other volatile organic compounds (VOCs) that were detected at lower concentrations.
These other VOCs include chlorobenzene, ethylbenzene, benzene, total xylenes, and toluene
(Tables 5 through 7).

The organic analytes detected in domestic wells were acetone, di-n-butylphthalate, and
diethylphthalate. Acetone (7J-10 ug/l) and di-n-butylphthalate (2J-3J ug/l) were detected in
three of the eleven domestic wells sampled and diethylphthalate (4J) was detected in one of
those wells (Table 8). These concentrations are below potential chemical-specific ARARs
for groundwater (Table 20).

The inorganic analytes detected in domestic wells are listed in Table 8. The list presents
the results of all TAL elements analyzed for. All concentrations; however, are below
chemical-specific potential ARARs. Although below ARARs, two inorganic analytes were
detected above secondary Maximum Contaminant Levels (secondary MCLs) in domestic
wells. These metals were iron and manganese. The secondary MCL for manganese (50
ug/l) was exceeded in three of the unfiltered domestic well samples (123 to 3,060 ug/l) in
the Craft, Odom, and Hess wells and two of the filtered domestic well samples (115 and
1,400 ug/l) in the Craft, and Odom wells. The secondary MCL for iron (300 ug/l) was
exceeded in three of the unfiltered domestic well samples (965 to 29,200 ug/l) in the Craft,
Odom, and Hess wells and one of the filtered samples (351 ug/l in the Odom well).

No PCBs were detected in any of the 29 monitoring wells or the 11 domestic wells
sampled.
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Pesticides detected in 8 of the 29 monitoring wells included Alpha-BHC (4 wells), DDT (1
well), Heptachlor (1 well), and Endosulfan I (2 wells). No pesticides were detected in the
domestic wells that were sampled.

3.2.2 Definition of Solute Plumes
For purposes of discussion the Site is divided into regions of groundwater quality. These
regions include:

• Cell Area B/C and adjacent area to the south— includes wells F-5,
F-6, F-2, F-7, ITP-2, ITP-1

Northeast area-includes wells F-l, F-8, F-10, F-9, OW-1, ITB-1,
ITS-1, Transfer Station (TSTA)

Northwest area-includes wells B-2, OW-2, B-3, ITS-2, ITB-2

West-central area-includes wells B-4, ITP-3, ITB-3

Southeast area-includes wells F-3, ITB-5, SW-1

Southern area-includes wells B-6, B-5, ITB-4, OW-4

Monitoring Wells F-l and TSTA-1 were chosen as the preliminary site background
monitoring wells based on their upgradient positions.

The areas of highest concentrations of vinyl chloride are the on-site Cell Area B/C and the
on-site Northeast area. The area of highest concentration of bis(2-ethylhexyl)phthalate is in
the northwest part of the Site. It is possible that the on-site Northwest and West-central
areas are secondary areas of plume origination (additional source areas). Phase IV results
will be used to define the nature and extent of source areas of waste.

From these source areas the plumes extend outward in the down gradient directions as
indicated by Section 3.1.3 (Groundwater). From the Cell Area B/C this means south and
west of Cell B/C. From the Northeast area this means west-southwest of the expected
location of Cell A. From the Northwest and West-Central areas the direction of plume
elongation is to the west.
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From initial results, the migration of vinyl chloride in the groundwater remains within the
vicinity of Cell B/C. Phthalate esters, however, are present in the cell areas and in the
Northwest and West-Central areas. The extent of migration of vinyl chloride at the north
end of the Site and phthalate esters at the West-Central part of the Site has yet to be
determined.

Total iron and manganese concentrations are represented in Figure 9. The maximum total
concentration is shown to be 50,000 parts per billion (ppb) in the area surrounding
Monitoring Well ITP-1, just southwest of Cell B/C. The total concentrations decrease in
all directions away from this area. Chemical analyses from background Monitoring
Wells F-l and TSTA-1 (Transfer Station) showed only a detection of manganese
(51.7 ppb) in Monitoring Well F-l and a detection of 2 "J" of 1,2-dichloroethene in the
Transfer Station well. No metals were detected in upgradient domestic wells (to the north
and west). Although native materials (soil and rock) could contribute to the elevated levels
of iron and manganese, it appears that the source of the metals is apparently on the Site in
the region of Cell B/C.

3.2.3 Significance of the Chemical Analyses
From the results of analyses, the chemicals that may pose the most significant health risk
are vinyl chloride and bis(2-ethylhexyl)phthalate. Vinyl chloride is a Group A carcinogen
and concentration levels of vinyl chloride that are greater than 2 ug/l in drinking water are
above the MCL. Bis(2-ethylhexyl) phthalate is a Group B2 carcinogen and levels greater
than 4 ug/l in drinking water are above the proposed MCL.

3.2.3.1 Vinyl Chloride Monomer
Vinyl chloride (monomer) is suspected to be present in the PVC sludge (as an ingredient
in plastics manufacturing) and in municipal wastes (as a biodegradation by-product of other
chlorinated hydrocarbons). [9-10- "• 12«13'w-15]
The vinyl chloride plume is not detected in the groundwater far from the potential source
areas of this compound (the furthest extent of vinyl chloride to the north is undetermined).
It is possible that the compound:
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• Becomes diluted
• Biodegrades
• Degasses out of the groundwater into the vadose zone

Soil-gas results from Phase I showed that vinyl chloride was detected in the vadose zone
in the western and southwestern part of the landfill, where it was not detected in the
groundwater. This may result from the above bulleted items or from the possibility that
there are additional sources of vinyl chloride that have not migrated to the groundwater
below.

3.2.3.2 Bis(2-ethvlhexvl)phthalate
Bis(2-ethylhexyl)phthalate is suspected to be present in the PVC sludge (as an ingredient in
plastics manufacturing) and in municipal wastes (found in plastic containers).

Bis(2-ethylhexyl)phthalate is a semivolatile organic compound. This compound is
associated with plastics manufacturing; however, it can be found in municipal waste and as
a laboratory contaminant. It is not as volatile as vinyl chloride and, therefore, tends to
persist in the environment longer than vinyl chloride.

3.3 ADDITIQNAL DATA NEEDS

3.3.1 Area of Monitoring Well ITB-1
Groundwater flow direction north of Piezometer ITZ-2 should be established to determine
the northward extent of vinyl chloride contamination detected in Monitoring Well ITB-1.
(Current data indicate that the flow direction at Monitoring Well ITB-1 is westward). This
can be accomplished by measuring approximately six additional water level elevations in
domestic wells to the north of ITB-1: three on Colora Road from Firetower Road to a
point at the extension of the western boundary of the site; and approximately three on
Firetower Road between the Transfer Station and Colora Road. Then depending on the
results of these data, one additional well cluster (in soil and bedrock aquifers) can be
installed north of Piezometer ITZ-2 to confirm the northern extent of vinyl chloride
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contamination. The exact location of this well cluster will be based on groundwater
contours prepared after the water levels in the domestic wells are measured.

The vertical extent (depth) of vinyl chloride contamination should be further evaluated with
a deeper bedrock well near Monitoring Well ITB-1. This well should be sampled with a
packer unit incrementally during the drilling process.

3.3.2 Area of Monitoring Well ITB-3

The westward extent of phthalate contamination should be further evaluated (beyond
Monitoring Well ITB-3) for phthalate contamination by installing an additional well cluster
to the west of Monitoring Well ITB-3. If the soil is dry at this location, then only a
bedrock well would need to be installed.

The vertical extent (depth) of phthalate contamination should be further evaluated with a
deeper bedrock well near Monitoring Well ITB-3. This well should be sampled with a
packer unit incrementally during the drilling process.

3.3.3 Analytical Modifications
The "target" compounds of vinyl chloride and bis(2-ethylhexyl)phthalate should be analyzed
for in concentrations determined by their health risks. Chemical groups that were not
present in significant quantities to be of concern need not be analyzed for in future
groundwater analyses. These chemicals include PCBs and pesticides.

3.3.4 Transfer Station
The impact of the Transfer Station on the Site has yet to be determined. Compaction and
other liquid wastes from the Station may have been discharging onto the landfill for an
extended period of time. The quantities and types of chemicals from the Station that may
affect the results of analyses of samples from current or future sampling points should be
evaluated. We are requesting from Cecil County a review of operational procedures of the
Transfer Station and a determination of the quantity and types of chemicals that were
present at the Station that may have been released to the landfill.
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3.4 POTENTIAL CHEMICAL-SPECIFIC ARARs AND TBCs

3.4.1 Objectives and Scope of ARARs
As requested by the U.S. EPA following the original submittal of the Phase n Report,
chemical-specific Applicable or Relevant and Appropriate Requirements (ARARs) and To
Be Considered materials (TBCs) are presented here in advance of the schedule from the

approved Scope of Work. This early submittal is made to achieve the following
objectives:

• Facilitate the preparation of the final Remedial Investigation/Feasibility Study
report, and

• Reduce the potential for data gaps at the conclusion of the RI.

ARARs and TBCs are defined in the U.S. EPA CERCLA Guidance Document I17] as
follows:

ARAR is an acronym meaning: Applicable or Relevant and Appropriate
Requirements. "Applicable requirements" mean those cleanup standards,
standards of control, and other substantive environmental protection
requirements, criteria, or limitations promulgated under federal or state law
that specifically address a hazardous substance, pollutant, contaminant,
remedial action, location, or other circumstance at a CERCLA site.

"Relevant and appropriate requirements" mean those cleanup standards,
standards of control, and other substantive environmental protection
requirements, criteria, or limitations promulgated under federal or state law
that, while not "applicable" to a hazardous substance, pollutant, contaminant,
remedial action, location, or other circumstance at a CERCLA site, address
problems or situations sufficiently similar to those encountered at the
CERCLA site that their use is well suited to the particular site.

TBC materials are nonpromulgated advisories or guidances issued by federal
or state government that are not legally binding and do not have the status
of potential ARARs. However, in many circumstances, TBCs will be
considered along with ARARs as part of the site risk assessment and may be
used in determining the necessary level of cleanup for protection of health or
the environment.

ARARs and TBCs were identified on the basis of one round of groundwater sampling of
the site monitoring wells. Table 20 presents the potential ARARs (MCLs and MCLGs)
and TBCs (reference doses and cancer risks) for TCL and TAL analytes. In addition, the
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Practical Quantitation Limits (PQLs) are included as potential ARARs because they
represent a technical limitation to the determination of acceptable exposure levels. They
represent a bottom limit on the value of the ARAR for that particular constituent (in that
particular environmental medium). Proposed MCL and MCLG values are also included in
this table.

The compilation of Table 20 was achieved in the following manner:

• Summarizing the entire Target Compound List (TCL) for organic analytes
and the Target Analyte List (TAL) for inorganic analytes detected in the
on-site monitoring wells along with the concentration range and detection
frequency.

• Providing a list of potential chemical-specific ARARs (MCLs and MCLGs)
and To Be Considered (TBC) materials (reference doses and cancer risks).
This list is presented in Table 21 and contains the only potential ARARs
and TBC materials that have been identified.

• Providing TCL and TAL analytes (after data validation, detected in greater
than 5 percent of monitoring wells or detected in any frequency in the case.
of Group A carcinogens) for which there are ARARs and TBCs. The state
of Maryland potential chemical-specific ARARs for groundwater are the
same as the federal regulations and, therefore, not listed separately in Table
20.

The chemical-specific ARARs and TBCs have been tabulated according to the documents
presented in the list of References (Nos. 16 through 21).

3.4.2 Modification to Chemical Analytical Program
With the identification of ARARs, it has become necessary to modify the analytical
program to detect vinyl chloride at lower concentrations. The currently approved methods
for chemical analyses as per the project Consent Order are those required by the U.S. EPA,
Contract Laboratory Program (CLP). In comparing the ARARs with the CLP method
detection limits, it can be noted that for all chemicals, the ARARs are greater than or
equal to the detection limits except for vinyl chloride. To achieve a lower detection limit
for vinyl chloride, U.S. EPA Method 502.2 (Volatile Organic Compounds In Water By
Purge And Trap Capillary Column Gas Chromatography With Photoionization And

HR30I229
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Electrolytic Conductivity Detectors in Series) will be used. This method has a generic
detection limit of 0.02 ug/l. However, the actual detection limit for this method is based
on the calculated detection limit according to that achievable by individual laboratory
instrumentation.

An alternative analytical method to provide lower detection limits was investigated for
bis(2-ethylhexyl)phthalate (BEHP) (which has a proposed MCL of 4 ug/l and the 10"6
cancer risk concentration of 2.5 ug/l). This method (U.S. EPA Method 625) has the same
generic method detection limit (2.5 ug/l) as the CLP generic method detection limit for
base neutral acid/extractable compounds (BNAs) in aqueous samples. Therefore, the CLP
SOW will be retained as the method for analysis of BEHP because these methods are, in
theory, equally sensitive.

3.4.3 Ongoing ARAR Identification
The plan for ARAR identification during subsequent investigations to be undertaken in this
project is presented in the following paragraphs.

As a first step, all potentially applicable federal and state of Maryland regulations will be
identified, reviewed, and included as appropriate. Primary sources of such guidance
include:

Code of Federal Regulations (CFR)
• Clean Water Act (CWA)

Safe Drinking Water Act (SDWA)
Clean Air Act (CAA)

- Solid Waste Disposal Act (SWDA)
Toxic Substances Control Act (TSCA)

• RCRA regulations as amended by the Hazardous and Solid Waste
Amendments (HSWA)

• Federal Register
Federal Water Pollution Control Act (FWPCA)
Federal Insecticide, Fungicide, and Rodenticide Act (FEFRA)

• Endangered Species Act
• Fish and Wildlife Conservation Act
• Marine Protection and Sanctuaries Act (MPSA)
• Migratory Bird Act Treaty
• Marine Mammals Protection Act
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Coastal Zone Management Act (CZM)
Code of Maryland Regulations (COMAR)

In the event that any state regulations are identified which are applicable or relevant and
appropriate and which are more stringent than corresponding federal regulations, then the
state guidance will be followed. Any other pertinent information, including local
ordinances, siting criteria, etc., will also be reviewed and included in the list of ARARs, as
appropriate. Agency-published documentation will also be researched continually as part of
the ongoing identification effort. A list of the documentation consulted thus far was
included in the August 8, 1990 submittal of preliminary chemical-specific potential ARARs
to the U.S EPA.

Potential chemical-, location-, and action-specific ARARs will be identified and reviewed
based on a continuing evaluation of existing site data and future data generated during
Phases m and IV of the Remedial Investigation. A preliminary evaluation of potential
action-specific ARARs will also be performed relative to any remedial technologies which
may emerge as feasible during preliminary feasibility study activities.

The use of automated data bases, such as ENFLEX*™) and IRIS (Integrated Risk
Information System) will also be employed in order to monitor the changes taking place
within the regulations which may be potentially applicable to the Woodlawn landfill site.
ENFLEX*™* is updated quarterly and provides easy access to all federal and state
regulations and statutes. The IRIS data base will also be utilized to the extent practical;
however, the data contained in this system are more relevant to the performance of the
Risk Assessment. As a secondary source to the IRIS data base, the Health Effects
Assessment Summary Tables (HEAST) manual will be reviewed for any additional
pertinent information.

It is recognized that ARAR identification is a dynamic endeavor which requires cooperation
among all parties involved in the RI/FS process. Continual identification and review of
potentially applicable or relevant and appropriate information will require a joint effort

between Bridgestone/Firestone, Cecil County, the U.S. EPA, and the state of Maryland in
order to ensure that an effective and comprehensive listing of ARARs is developed.
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Throughout the remainder of this process, open and frequent communication must be
maintained among these parties to promote the development of acceptable and reasonable
ARARs.

AR30I232
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TABLE 1
SUMMARY OF MONITORING WELL/PIEZOMETER DETAILS

WOODLAWN LANDFILL RI/FS

MARYLAND GROUNr> SURFACE
WELL STATE V̂ ex 7*̂ x1 WELL DEPTH Ar,TTTTOD SCREEN INTERVALNO. PERMIT ELEVATION (ft)b AQUIFER (ft)b

NO. (l)

ITP-1 CE-88-0932 437.79 18.0 Perched 8.0-18.0
ITP-2 CE-88-0933 438.07 20.0 Perched 10.0-20.0
ITP-3 CE-88-1054 422.87 11.0 Perched 4.0-9.0
ITS-1 CE-88-0966 465.34 92.0 Soil 42.0-92.0
ITS-2 CE-88-0934 422.02 66.3 Soil 36.3-66.3
ITS-3 CE-88-0965 422.89 24.5 Soil 14.5-24.5
ITB-1 CE-88-0970 457.64 163.0 Bedrock 133.0-163.0
ITB-2 CE-88-0935 420.22 102.5 Bedrock 92.5-102.5
ITB-3 CE-88-0969 420.24 122.0 Bedrock 102.0-122.0
ITB-4 CE-88-0968 398.04 45.0 Bedrock 35.0-45.0
ITB-5 CE-88-0967 415.59 68.5 Bedrock 58.5-68.5
ITZ-1 CE-88-0937 458.11 84.0 Soil 44.0-84.0
ITZ-2 CE-88-0938 452.76 81.0 Soil 46.0-81.0
ITZ-3 CE-88-0936 448.44 79.0 Soil 39.0-79.0
ITZ-4 CE-88-0973 416.26 39.0 Soil 18.5-38.5
ITZ-5 CE-88-0972 410.61 47.0 Soil 27.0-47.0
ITZ-6C NAd 413.78 41.06 NA (Soil dry) NA
ITZ-1 CE-88-1052 423.50 86.0 Soil 36.0-86.0

'Elevation in feet above mean sea level.
''Measurements from ground surface.
°ITZ-6 not constructed, soil dry, and grouted to surface.
dNot applicable.
TDepth of borehole.
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TABLE 2
SUMMARY OF WATER LEVEL AND SURVEY DATA

FOR MONITORING WELLS
WOODLAWN LANDFILL RI/FS

WELL COORDINATES GROUND INSIDE PIPE OUTSIDE PIPE WATER DEPTH" WATER
™ NO?TT 2Sr ELEVApON ELATION ELEVATION ^̂ ^ WÂ <S» ELEVATION

ITZ-1 660,470 1,057,032 458.11 460.61 460.70 01-10-90 51.71 408.90
ITZ-2 660,544 1,056,912 452.76 455.12 455.27 01-10-90 47.72 407.40
ITZ-3 660,450 1,056,828 448.44 450.81 450.95 01-10-90 44.33 406.48
rrZ-4 660,048 1,056,085 416.26 417.67 418.74 01-10-90 23.14 394.53
ITZ-5 659,914 1,055,719 410.61 413.14 413.34 01-10-90 41.40 371.74
TTZrf? 659,690 1,056,017 413.78 NAd NA 01-10-90 NA NA
ITZ-7 659,864 1,055,887 423.50 425.95 426.29 01-10-90 44.32 381.63

mP-1 659,756 1,056,769 437.79 440.07 440.43 01-10-90 11.38 428.69
ITP-2 659,798 1,056,968 438.07 440.15 440.43 01-10-90 16.43 423.72
ITP-3 659,884 1,056,071 422.87 425.37 425.54 02-19-90 7.65 417.72
ITS-1 660,392 1,057,023 465.34 467.62 468.00 02-19-90 58.10 409.52
ITS-2 660,512 1,056,051 422.02 424.69 424.80 01-10-90 50.25 374.44
ITS-3 659,889 1,056,072 422.89 425.31 425.38 02-19-90 Dry Dry

ITB-1 660,482 1,056,960 457.64 460.13 460.18 02-19-90 51.00 409.13
ITB-2 660,488 1,056,054 420.22 422.92 423.11 01-10-90 48.60 374.32
ITB-3 659,788 1,056,042 420.24 422.77 422.97 02-19-90 53.15 369.62
ITB-4 659,277 1,056,421 398.04 400.75 400.95 01-10-90 33.43 367.32
ITB-5 659,513 1,056,914 415.59 418.30 418.50 02-19-90 21.75 396.55

F-l 660,215 1,057,073 473.63 474.28 474.28 07-11-89 64.48 ~409.80
F-2 659,891 1,057,051 429.74 430.54 430.54 07-11-89 24.68 405.86
F-3 659,568 1,056,958 420.58 420.88 420.88 07-11-89 22.60 398.28

F-5 659,994 1,057,098 445.30 447.06 447.16 07-11-89 39.63 407.43
F-6 659,899 1,056,996 436.00 437.25 437.41 07-11-89 29.90 407.35
F-7 659,858 1,056,909 441.90 443.94 444.08 07-11-89 35.96 407.98
F-8 660,273 1,057,030 471.10 473.47 473.55 07-11-89 63.54 409.93
F-9 660,344 1,057,026 470.20 471.61 471.73 07-11-89 61.87 409.74
F-10 660,297 1,056,981 467.00 468.81 468.90 07-11-89 58.99 409.82

B-le 660,408 l,056,976f 459.25 461.49 461.27 02-19-90 NA NA
B-2 660,522 1,056,516* 444.28 446.60 446.82 02-19-90 46.76 399.84
B-3 660,682 l,056,128f 425.70 428.24 428.38 02-19-90 53.15 375.69
B-4 659,980 1,056,159* 432.66 434.56 434.80 02-19-90 38.15 396.41
B-5 658,891 l,056,444f 359.50 360.82 361.18 03-19-90 4.20 356.62
B-6 659,115 1,056,736 394.05 395.78 396.18 02-19-90 24.60 371.18

OW-1 660,389 1,056,844 447.23 449.54 449.76 02-19-90 42.49 407.05
OW-2 660,539 l,056,248f 433.75 436.43 436.60 02-19-90 47.04 389.39
OW-3 659,666 1,056,149 393.89 396.14 396.46 03-19-90 Dry Dry
OW-4 659,468 l,056,321f 415.24 417.33 417.58 03-19-90 36.59 380.74

SW-1 659,510 l,056,941f 414.79 417.18 417.66 03-19-90 22.00 395.18

TSTA-1* 660,182 1,057,321 470.66 467.93 472.05 02-19-90 66.38h 405.67

'Elevation in feet above mean sea level.
"Water depth measured in feet below top of inner casing.
TTZ-6 not constructed, soil dry, grouted to surface.
dNot applicable.
"B-l deemed unreliable for data collection, well is pending decommissioning. ft R 3 0 I £• ** *
'Coordinates surveyed on 08/24/90.
transfer Station well.
bWater level measurement taken from top of outside pipe.
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TABLE 3
SUMMARY OF WATER LEVEL AND SURVEY DATA

FOR DOMESTIC WELLS
WOODLAWN LANDFILL RI/FS

WELL COORDINATES GROUND INSIDE PIPE OUTSIDE PIPE DA_ WATER DEPTH WATER
SSffi iSŜ SSr F̂0* ELEVATION ELEVATION ^̂  WA™ ™» ELEVATION

S. Harvey 660,732 1,055,255 446.24 443.59 447.59 03-27-90 73.1 374.44
D. Haywood 661,856 1,057,230 387.72 385.25 388.97 03-27-90 22.7 366.27
Hess 660,401 1,054,940 390.26 NA 391.94 03-27-90 35.72 356.22
E. Jackson 659,836 1,058,326 458.30 455.83 459.18 03-27-90 53.6 405.58
C. Odom 658,495 1,056,989 387.91 385.33 388.76 03-27-90 14.8 373.96
C. Sexton 660,660 1,055,598 425.37 422.72 427.33 01-10-90 55.4 371.93

Note: Groundwater samples only (no water level measurements) were taken from the following domestic wells: Barton, Bullock, Catalina,
Craft, Flaherty, and J. Jackson.

"Elevation measured in feet above mean sea level.
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TABLE 4
SUMMARY OF FIELD PARAMETER MEASUREMENTS

MONITORING AND DOMESTIC WELLS
WOODLAWN LANDFILL RI/FS

^^ T ̂  „ SPECIFIC CONDUCTANCE TEMPERATURE DATE OF
WELLID PH (uS/cm)' °C MEASUREMENT
ITP-1 6.8 1.680 13.4 3/09/90
ITP-2 8.0 0.561 12.4 3/08/90
rrP-3 6.0 0.158 8.4 3/08/90
ITS-1 6.5 0.078 14.4 3/12/90
ITS-2 6.4 0.231 15.9 3/12/90
ITB-1 6.5 0.411 17.3 3/14/90
ITB-2 6.3 0.397 13.1 3/12/90
ITB-3 6.0 0.300 13.4 3/08/90
ITB-4 6.1 0.695 17.1 3/14/90
ITB-5 6.2 0.548 13.4 3/15/90
F-l 6.5 0.036 17.6 3/13/90
F-2 5.3 0.245 15.6 3/14/90
F-3 6.4 0.810 18.0 3/13/90
F-5 6.7 0.055 16.6 3/14/90
F-6 6.0 0.318 15.3 3/14/90
F-7 6.9 0.600 17.9 3/13/90
F-8 6.0 0.146 16.0 3/13/90
F-9 6.0 0.147 15.1 3/12/90
F-10 6.0 0.110 15.0 3/12/90
B-2 6.8 0.074 12.0 3/09/90
B-3 5.5 0.090 8.3 3/07/90
B-4 5.5 0.982 15.6 3/15/90
B-5 6.5 q.088 14.1 3/15/90
B-6 6.0 0.368 15.9 3/15/90
OW-1 6.4 0.055 12.0 3/09/90
OW-2 7.0 0.366 10.1 3/07/90
OW-4 6.3 1.107 16.9 3/14/90
SW-1 6.1 0.850 18.0 3/13/90
TSTA-lb 6.0 0.076 12.8 3/08/90
W. Barton 5.7 0.082 18.0 3/14/90
H. Bullock 5.7 0.114 16.6 3/14/90
S. Harvey 5.9 0.082 14.6 3/14/90
D. Haywood 5.9 0.099 15.1 3/14/90
J. Jackson 5.5 0.045 17.6 3/14/90
C. Sexton 7.5 0.134 12.6 3/09/90
J. Craft 6.1 0.153 14.5 3/15/90
J. Flaharry 6.5 0.053 14.4 3/15/90
C. Odom 6.1 0.110 17.1 3/14/90
Catalina 8.3 0.880 17.2
Hess 6.9 0.990 21.1

"Units of Specific Conductance in microSiemens per centimeter (uS/cm).
'Transfer Station well.

AR30I239



ft.

II

CO

f I

!t
m

INTERNATIONAL TECHNOLOGY CORPORATION

52 -SS

js •

3333333333333333 33333
|2

^301240 I. I . 11 „ I !



e

Q o.

mi

TECHNOLOGY CORPORATION

ooooooooooooooo______„_.« __U-,_H______ —— „__

01
2 ' ' <n SI So

Sin ' '

3333333



1

i ̂2

ii§

82
C50

INTERNATIONAL TECHNOLOGY CORPORATION

<o in 10

> 03 o t H o!3n<=>S i t-.

,§ .-

in '-' >n fj.cf "̂  o

33 33333333333333333

ll

2 S S Sj. e-i!oi SS rj -S
2 Mr 3 » >no f-.- °° w* «-* «-> «n M

a

0 3 0 3 O vc03c?cnffioBQua ng i T? i °°. • i i <5 S 35 oo ' ° """I S ~ g

S S . «-, Sg fflS C-- w

•<»

E
!O

, t* 1-1 |H (H»lt-4M^lvHt-ltH«<4>H^>Hl^t-4tHlHM ""

1

ffe <ra i

iiii>M u



•* INTERNATIONAL TECHNOLOGY CORPORATION
I
V)

i

I
T3

S,1* Q =1

11 i a 3
"f* _. ̂ J USoo ,S fc u

89 •« K
^ S| «
* !] 8

•scoff-^ i -
J""l ™ g B) ^ f•- ,sl

813 81*11 I
3 S'a B

fl^lli ^*1-§^£*1 -



INTERNATIONAL TECHNOLOGY CORPORATION

I

^

g*Jg> *

g** 1

glsSl 1
Si 3 EH J • Cd2 *C 2 c uH oilt 1
IP !
5> P

eg

!R30l2tft

iQ E
Pjj u2

a<

Q a.

all

H

SSI

El

\OI Otf
' 1

1

J

?2I

H

fcl

M

° ° <n >r> % <r»n <n >r> <r> \n in °, 2 2 ^^ 9 S S m S 2
00 Q *"* m"

R -?J3 - 525 • • 23 • 38 • ̂  ' | ' 1 '

.... . . . . . . . . .„ ,. ,|,|.

B) o
S ' ' ' ' . i i i i i . 'corN '* > 0 ^ i ! ^ i

ro *o

i n - 2 - - -S5.f5-. §-S 1- .g.|.
o ^ 55 fc

a •
— . "*" cs r~ S '

~ ca 8• i i i . i a ' s • • • ..I i . - 2 • 5 •
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z I j j 1 ' 5 ' l * l 3 § 3 ' 8 l 2 3 l
CB" of r-" to"

_ LU0 CD m m CD
1 1 1 I L L I N - I I C J I I I I I O I A I Q I Q I I

S S E « 1 R
eo Ol *- 1O

z ' g ' ' 1 ' ' S 2 ' 1 3 ' | ' | 3 '

LU

t v 1 O I L L i r s - I I O I l l l l O r - I O I O I I

k S* n ** - 2

CQ CO CQ

LL J I • 1 I . - 1 I | t I | I g 1 I

r- «- v to

5 LU

* ~ ^ o ^ ^ S ^ ^ l S

a. a. a. a. 0.0.0.0.0.0,0.0.0.0.0.0.0.0.0.0,0.0.
d dd d d d d d d d d d d d d d d d d d d d

5 s m

if lilt jh.ijii.i \Ll.il1 1 il il 1? iilJliiijIiHiiilJ

g
s
8
|
|
|
^

!
1
E
1
8
£
§

}

i
I

-_
I'l
T •

d l j

HI

S » 1
^ i* Q TJ x

•̂  o •§ * S 'S** g 3 5 §• S5Ml*i
sg 5 |||

f|lil|
^ •** 5 ~^ S
|||pd
| e I co f & »

"* il^i- !
3 ••Br'Hc-aS •-

ai*lf«»| ^

IliPi i- +iWfiii !!tri ||g § • I • 5^.zs
'"SS.jIoSZs ^ ol riS-2Se?-fi£18E si£ao;D3o.Eo |
M A u - o w v - o i x : Z



< COQ LU

— _j
go

I *o ... o
m o 2 §

O UJ
0 S-

"

<| s?
j|§|g

o § ̂  m

s u §
O 5 Q Q
O S m

cc
>• LU

||Q|

1 £ cc |
s § s

CM

,

Z
8z y
T 2
0 =•

S

I- UJ f
t m Q 5M88~" !§ o

DE
TE
CT
ED
 ̂

 A
NA
LY
TI
CA
L

PA
RA
ME
TE
RS
jr
- 

ME
TH
OD
S
 d

VJ
O

(A
QU
IF
ER
 T
AP
PE
D)

£

Q U0~ UO »b" UJ"

mm CD CQ LU m

r̂" of to CM »V *~
C\l CM

co m m LU
i i i i L U i c g i i o i i i i i o v i o i o i i

09 S 0 ^ 8 * *

g ">' *" -" <

CQ CO CQ CO CQ LU

LU i •- CM i Q i ® i i i o o» i Q i o i i
Z o> CM § •*' 8 2 8 S

n to* CM* of

CO CO CO CO CO LU

1 I I I U . I - C M I O I D I I I O C Q I O I O I I

R 5" 5 S

CO CO CQ CO
L U I O ) f l O l l l O I Q t O I O I Q « 0 l
2 03 g 5 ^ S - S * C M -

CM" •-" co" »-" to

CO CO CO CQ

t I I I L L I I I I O l l O ' - t g L O t O I O I t f J

CO CO CM <O

CQ CQ CO CQ CO CQ

L L l O I I O I I I O I O R I g l C I I I
Z *- ^ ffi io ̂ S N

*" U3~ *-" -̂"

l u . . ! . ^ , , ! . . " " , " , 0 " "1 :• ' ' | ' ' i ' ' 1 3 ' I ' g 3 5

CQ CQ CQ

^ • Q CM W IA CO ̂ 9* U> ^ JM Al
*• "» S C J C O ^ O O CO (D«^

8 «»" "" -" *•'

-5 CO CQ CQ CO CQ

i I C M i L L « » > i i o i i < q g l o o i o i g n n
' s | S e f. £ =. £ ~ S

CO CQ CQ

LL t fO t IOI I ^ I A N Q Q I Q I Q O J C O

"" T-* "~ » CO r-* |C "̂
CM

m m
i i c o i u . n r ^ i i o i ! < o t x i o o i o l Q m e o

22 8 g g 8 § IS * " 8
2 » " - ' • ' »

d dd d d d d d d d d d d d d d d d d d d d

.§ 1 si o |i | „
o | § i f ^ l E e E i |1| E
1 i llP HilfHiilnIhliJIt> < CO O QO Q _ | - < c 3 m o o o O O £ * Z 2 z a : w c S > N i

CO

g
|
§

rf
|
5
n
ts
(9

S
—
£
2»

T3

1
0 ̂

§ i^
a »j= «c -a

? »
— «

3 *

x -^

H*
III

Islll-
"5 i • -S ̂  8
H o *" w- — 2

•3 "̂  ̂ O rtJ •s g d ~ *
I1* •§ 5 s d
| 0 o "J - <
s i S 5 1 "J

b 
Fo
r d

om
es
ti
c 

wel
l l

oc
at
io
ns

 re
ler

 to
 Fi

gu
re
 S.

Ml
cr
og
ra
ms

 pe
r l

ite
r o

r p
ar
ts
 pe

r b
ill

ion
.

d 
Pa
ra
me
te
rs

 d
et
ec
te
d 
ar
e 
In
cl
ud
ed
 I
n t

his
 ta

bl
e;
 1

U.S
. 
EP
A 
Co
nt
ra
ct
 La

bo
ra
to
ry
 P
ro
gr
am
. 
St
at
em

( 
Jo
hn
so
n 
sa
mp
le
 I
s 
a 
du
pl
ic
at
e s

am
pl
e 
ta
ke
n 
at
 t

CR
QL

 -
 Co

nt
ra
ct

 R
eq
ui
re
d 
Qu
an
tl
ta
tl
on

 L
im
it
, 
t

JJ 
In
di
ca
te
s 
pa
ra
me
te
r 
no
t d

et
ec
te
d;

 l
or
 de

te
ct
io
n

CR
OL

 -
 Co

nt
ra
ct

 R
eq
ui
re
d 
De
te
ct
io
n 
Li
mi
t,
 U
.S
. I

2

03 ®
Q.-> 9 P £

S fa?
3 -n w
D- c 5

S I ca £ 3
•D U. "f

1-" c\i c5



S g S £ rt-| s * •§
s1"5 § -a §
-S S3 ^TJ S c2

I* l! II i8-2 3! S! l
w S "̂  S "° "°

I* l! il 1

S g S . 8*j« 5>bO • t i E - ' C ' t - ' Octi > J3 >S^ ol S s5 IT!

l| iS ill SIiii m 11

-a ̂  a f
.- I e I 8 I g .S c g ^ ^-a -a |.̂|! iti

I
'

a



1 1 §, 3 •§.S «3 F-i eS 53
gS si ££

*•̂s |~ s § fee «, -° b SP ° w
S?—̂
8 1

Si fc«S ^B ^•° "E * 2 1 « b— - o '5 ™ c2
S

•§

s 1-89 »1 '
1 U II !

,. «> 4>.^ Os g .c s &, °
-S^ H-S Og

§ s jj l *
l I lltl I'r-

S "g S tS >: S2

n -i
I.& |g £lllo pg

4J S>3 -S
CQts"

/*"v w oi O

^Donioco S B30125



INTERNATIONAL TECHNOLOGY CORPORATION

TABLE 10
SUMMARY OF PRECISION AND ACCURACY*

VOLATILE ORGANIC ANALYSES
MONITORING/DOMESTIC WELL SAMPLES

WOODLAWN LANDFILL RI/FS

SAMPLE ID CORRESPONDING PRECISION ACCURACY
QC SAMPLE ID

PARAMETER OUT OF PARAMETER OUT OF
ANALYZED CONTROL ANALYZED CONTROL

F-l, F-2, F-3, ITB-1 5 0 10 0
F-5, F-6, F-7,
F-8, F-10, F-ll,
ITB-1, ITB-4,
SW-1, Barton,
Bullock, Harvey,
Haywood, Jackson

B-2, B-3, F-9, F-9 5 0 10 0
TTB-2, ITB-3,
P-l, ITP-2, ITP-3,

ITS-1, ITS-2, OW-1,
OW-2, Sexton, TSTA-1

B-4, B-5, B-6, Flaharty 5 2 10 0
ITB-5, Odom, OW-4,
Craft, Flaharty,
Johnson

Hess and Catalina Catalina 5 0 10 0

Total 42 4 20 2 40 0

"Precision and accuracy data were determined using matrix spike and matrix spike duplicate analysis.

NOTE: ITP-2DLRE was analyzed with F-9 QC sample.
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TABLE 11

SUMMARY OF PRECISION AND ACCURACY"
SEMIVOLATBLE ORGANIC ANALYSES

MONITORING/DOMESTIC WELL SAMPLES
WOODLAWN LANDFILL RI/FS

SAMPLE ID CORRESPONDING PRECISION ACCURACY
QC SAMPLE ID

PARAMETER OUT OF PARAMETER OUT OF
ANALYZED CONTROL ANALYZED CONTROL

F-l, F-2, F-3, ITB-1 11 4 22
F-5, F-6, F-7,
F-8, F-10, F-ll,
ITB-1, ITB-4,
SW-1, Barton,
Bullock, Harvey,
Haywood, Jackson

B-2, B-3, F-9, F-9 11 0 22
TTB-2, ITB-3,
IP-1, ITP-2, ITP-3,
S-l, ITS-2, OW-1,

OW-2, Sexton, TSTA-1

, B-5, B-6, Flaharty 11 0 22 3
ITB-5, Odom, OW-4,
Craft, Flaharty,
Johnson

Hess and Catalina Catalina 11 0 22 0

Total 42 4 44 4 88 15

Precision and accuracy data were determined using matrix spike and matrix spike duplicate analysis.

NOTE: ITP-2DL was analyzed with F-9 QC sample.
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TABLE 12
SUMMARY OF PRECISION AND ACCURACY8

PESTICIDE/PCB ANALYSES
MONITORING/DOMESTIC WELL SAMPLES

WOODLAWN LANDFILL RI/FS

SAMPLE ID CORRESPONDING PRECISION ACCURACY
QC SAMPLE ID

PARAMETER OUT OF PARAMETER OUT OF
ANALYZED CONTROL ANALYZED CONTROL

F-l, F-2, F-3, ITB-1 6 0 12 1
F-5, F-6, F-7,
F-8, F-10, F-ll,
ITB-1, ITB-4,
SW-1, Barton,
Bullock, Harvey,
Haywood, Jackson

B-2, B-3, F-9, F-9 6 0 12 0
ITB-2, ITB-3,
TP-l, ITP-2, ITP-3,
i-s-i, rrs-2, ow-i,
OW-2, Sexton, TSTA-1

B-4, B-5, B-6, Flaharty 6 1 12 0
TTB-5, Odom, OW-4,
Craft, Flaharty,
Johnson

Hess a n d Catalina Catalina 6 0 1 2 0

Total 42 4 24 1 48 1

'Precision and accuracy data were determined using matrix spike and matrix spike dupicate analyses.



TABLE 13 INTERNATIONAL TECHNOLOGY CORPORATION

SUMMARY OF PRECISION AND ACCURACY*
TAL-METAL ANALYSES

MONITORING/DOMESTIC WELL SAMPLES
WOODLAWN LANDFILL RI/FS

SAMPLE ID CORRESPONDING PRECISION ACCURACY
QC SAMPLE ID

PARAMETER OUT OF PARAMETER OUT OF
ANALYZED CONTROL ANALYZED CONTROL

Filtered Samples

F-l, F-2, F-3, ITB-1 15 0 17 1
F-5, F-6, F-7,
F-8, F-10, F-ll,
ITB-1, ITB-4,
SW-1, Barton,
Bullock, Harvey,
Haywood, Jackson

B-2, B-3, F-9, F-9 10 1 17 2
ITB-2, ITB-3,
ITP-1, ITP-2, ITP-3,
TS-I, rrs-2, ow-i,
W-2, Sexton, TSTA

B-4, B-5, B-6, Flaharty 9 1 17 2
ITB-5, Odom, OW-4,
Craft, Flaharty,
Johnson

Hess and Catalina Catalina 16 1 17 2
and (NF Catalina)b

Unfiltered Samples

NF Barton, NF NF Flah 12 3 17 0
Bullock, NF Craft,
NF Flaharty, NF
Harvey, NF Haywood,
NF Jackson, NF
Johnson, NF Odom,
NF Sexton

Total 53 5 62 6 85
" *» 30 I ? £? crecision and accuracy data were determined from duplicate and spike sample anafyie*. w D

bNF Catalina has been included with Filtered Catalina QA sample.
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TABLE 14
SUMMARY OF QA/QC DATA8

MONITORING AND DOMESTIC WELL SAMPLES
WOODLAWN LANDFILL RI/FS

SAMPLE" AVERAGE AVERAGE gd
s>ABfirm PARAMETER PRECISION0 ACCURACY0 WPn <7

(% RECOVERY) /0 '°

F-9 Volatile organics 2.6 102-99.6 11-14 61-145
Acid extractables 30.2 23.2-17.4 40-50 9-123
Base neutrals -5.7 40.5-42.7 28-38 24-127
Pesticides/PCBs -2.3 92.7-95 15-27 38-131
Metals6 6.6 98.2 20 75-125

ITB1 Volatile organics 4.6 112.2-107.4 11-14 61-145
Acid extractables -71.4 26.6-47.6 40-50 9-123
Base neutrals -5.8 83.2-88.5 28-38 24-127
Pesticides/PCBs -2.3 98.2-100.5 15-27 38-131
Metals6 3.2 100.8 20 75-125

Flaharty Volatile organics 11.6 99.8-89 11-14 61-145
Acid extractables -17.4 63.8-74.2 40-50 9-123
Base neutrals 2 78.8-81.5 28-38 24-127
Pesticides/PCBs 12.2 102.7-91.8 15-27 38-131
Metals6 26.6 103.4 20 75-125

Catalina Volatile organics 0.6 99.8-99.2 11-14 61-145
Acid extractables 1.8 63.4-62.4 40-50 9-123
Base neutrals 20.5 65.3-80.3 28-38 24-127
Pesticides/PCBs 2.7 101-98.3 15-27 38-131
Metals6 5.7 101.4 20 75-125

*QA/QC data are generated pursuant to U.S. EPA CLP protocol. The data package is
stored at IT's Monroeville, Pennsylvania office.
'indicates samples were included in the QA/QC Program.
cAverage precision (% RPD) and average accuracy (% recovery) data were calculated using
matrix spike and matrix spike duplicate data.
dQC limits are taken from U.S. EPA CLP, SOW, February 1988.
eQC limits for metals are from U.S. EPA CLP, SOW, September 1988. ^ $ 3 0 I 2 5 6
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TABLE 18
SUMMARY OF HYDRAULIC CONDUCTIVITY ESTIMATES

WOODLAWN LANDFILL RI/FS

WELL HYDRAULIC CONDUCTIVITY3

ITB-1 2.7 x 10'5 (0.08)
ITB-2 1.4 x ID'2 (39.4)
ITB-3 2.8 x 10"4 (0.79)
ITB-4 1.4 x 10-4 (0.40)
ITB-5 1.5 x 10-3 (4.30)

ITP-1 2.1 x 10-4 (0.60)
ITP-2 2.5 x 10̂  (0.71)

ITS-1 8.6 x 10'5 (0.24)
rrs-2 1.4 x 10̂  (0.40)
SW-1 2.8 x 10"4 (0.79)
F-7 7.7 x 10'5 (0.22)

"Hydraulic conductivity units in centimeters per second with feet per day in parenthesis.

SR30I26Q
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TABLE 19
LOCATION OF DOMESTIC WELL SAMPLES AND

FEATURES OF DOMESTIC WATER SUPPLY SYSTEMS
WOODLAWN LANDFILL RI/FS

DOMESTIC EXACT SAMPLE
WELL ID LOCATION FEATURES OF WATER SUPPLY SYSTEM

W. Barton Back spigot - 25-50 gallon holding tank. No filtration
East side of house system.

H. Bullock Kitchen tap - 10 gallon holding tank. No filtration
system.

S. Harvey Side spigot - 25 gallon holding tank. No filtration
West side of house system.

D. Haywood Back spigot NR
North side of house

J. Jackson Side spigot ~ 25 gallon holding tank. No filtration
Northwest side of house system

C. Sexton Back spigot No holding tank. No filtration system.
South side of house

J. Craft Back spigot NR
South side of house

J. Flaharty Back spigot - 20-30 gallon holding tank. No filtration
Northeast side of house system.

C. Odom Front spigot - 40 gallon holding tank. No filtration
North side of house system.

Catalina Kitchen tap ~ 30 gallon holding tank. Filtration system,
iron conditioner (by-passed during sampling).

Hess Well in yard NA
North of main structure

NOTES:

NA = Not applicable.
NR = Not recorded.
Information on this table obtained through telephone correspondence.

W3QI26
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TABLE 21 INTERNATIONAL TECHNOLOGY CORPORATION

POTENTIAL ARARs AND TBCs
FOR GROUNDWATER AT THE WOODLAWN LANDFILL SITE

CHEMICAL-SPECIFIC ARARS

REQUIREMENTS APPLICATION TO THE
WOODLAWN LANDFILL SITE

I. Resource Conservation and RCRA-related regulations are generally
Recovery Act (RCRA) as amended action specific. However, RCRA provides
by Hazardous and Solid Waste MCLs as part of groundwater protection
Amendments (HSWA) (42 USCA standards (40CFR264.94). Table 6 lists
7401-7642) (40CFR260-280) chemicals and RCRA MCLs where

available.
(RELEVANT AND APPROPRIATE)

n. Safe Drinking Water Act (SDWA) (A) Establishes MCLs which are
[42 USCA 3000(f)] (40 CFR enforceable standards for chemicals in
Parts 141-149) (54FR22064, public drinking water supplies. They not
Federal Register, May 22, 1989) only consider health factors, but also

economic and technical feasibility of
removing a chemical from a water supply
system.

(APPLICABLE)

(B) Establishes MCLGs which are
nonenforceable health goals for public
water systems. MCLGs are set at levels
that would result in no known or
anticipated adverse health efforts with an
adequate margin of safety.
(RELEVANT AND APPROPRIATE)

TO BE CONSIDERED MATERIALS

I. National Contingency Plan (NCP) Baseline Risk Assessment (BLRA) will
(55 FR 8666, Federal Register, determine safe levels for those chemicals
March 8, 1990) (40CFR300) without Maximum Concentration Levels

(MCLs), and will judge whether MCLs
are sufficiently health-protective. The
BLRA utilizes Reference Doses (RfDs)
and cancer risks as a measure of safe
levels.

n. Groundwater Protection Strategy of » Ŵ e not potential ARARs, the
U.S. EPA (40CFR264.94) « |r̂ |̂&eg classification guidelines are

considerea in the Baseline Risk
Assessment and Feasibility Study.



TABLE 21 INTERNATIONAL TECHNOLOGY CORPORATION
(Continued)

TO BE CONSIDERED MATERIALS

REQUIREMENTS APPLICATION TO THE
WOODLAWN LANDFILL SITE

Establishes three categories of
groundwater protection standards:
background, RCRA MCLs and Alternate
Concentration Limit (ACLs). CERCLA
Sec. 121(d)(2)(B)(ii) list three additional
conditions limiting use of ACLs at
Superfund sites.
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* BY CECIL COUNTY ° 200 400 FEET
B-6 SOIL MONITORING WELL INSTALLED SITE BASE MAP

BY THE STATE OF MARYLAND
BEDROCK WELL (TSTA-1 INSTALLED BY CECIL COUNTY) PREPARED FOR

ITS-Xk BEDROCK WELL INSTALLED BY IT CORPORATION
ITS?-* SOIL WELL INSTALLED BY IT CORPORATION WOODLAWN LANDFILL RI/FS

PERCHED WATER WELL INSTALLED BY IT CORPORATION
11*4® SOIL PIEZOMETER INSTALLED BY IT CORPORATION

« ® ISM IT CORPORATION f T t CORPORATION
-1 All COPYRIGHTS RESERVED ______________________________________________________

*D« tut Sod* Ihta Cmhf* _



ouotoo—ooa/oi

DRAWN IB.A.KUMPFI CHECKED Bi

HAL££ HAMVNGTON
£TAL

(SO. 43 ACRES) MONTGOMERr BROTHERS /NC.
(S ACRES}

ABANDONED, PENDING
DECOMMISSIONING

APPROXIMATE SIZE AND
LOCATION OF CELL A

c

TRANSFER
STATION-'

APPROXIMATE LIMITS
PROPERTY

APPROXIMATE SIZE AND
LOCATION OF CELLS B&C

WOODLAHN
LANDF7LL

(37.O6 ACRES} ̂

HMDER
(4.0 ACRES)

WA/0EL
(45.0J2 ACRES)

(4&6J ACRES.

INTERPOLATED
SOIL MONITORING WELL INSTALLED ~̂  .T°P OF BEDROCK ELEVA-nON CONTOUR
BY FIRESTONE NOTE: IN FEET ABOVE MEAN SEA LEVEL FIGURE 2
SOIL MONITORING WELL INSTALLED REFER TO APPENDIX B THIS REPORT, FIGURES
BY CECIL COUNTY 9-13 OF PHASE I REPORT. AND APPENDIX D OF TOP OF BEDROCK ELEVATION

Cft 8-6 SOIL MONITORING WELL INSTALLED PHASE ' WORK PLAN TOR DATA USED T0 OREATE CONTOURS
• BY THE STATE OF MARYLAND Wls FIGURE.
© BEDROCK WELL (TSTA-1 INSTALLED BY CECIL COUNTY) PREPARED FOR

IJB-1 C BEDROCK WELL INSTALLED BY IT CORPORATION
/JS-» • SOIL WELL INSTALLED BY IT CORPORATION WOODLAWN LANDFILL RI/FS
I7P-1 (f) PERCHED WATER WELL INSTALLED BY IT CORPORATION _____

ITZ-1 ® SOIL PIEZOMETER INSTALLED BY IT CORPORATION F73 'IffiCHiTOLOGy*1'
® 19B4 IT CORPORATION LJCJ CORPORATION

AU- COPTHGHTS RESERVED



2S1 DRAWN IB.A.KUMPFI CHECKED BY \rtVH- IU> -f~~H* DRAWING 3Q3486-B65
OO/!} 9B| BY | 30MAY90 I APPROVED BY |Q

HALEE. HARR/NGTON
ETAL

(SO. 43 ACRES} MONTGOMERY BROTHERS /NC.
(5 ACRES}

ABANDONED, PENDING
DECOMMISSIONING

/7Z~' APPROXIMATE SIZE AND
LOCATION OF CELL A 1:3

ITS-1

390

APPROXIMATE LIMITS

«"""
OFpROpERTY

APPROXIMATE SIZE AND
LOCATION OF CELLS B&C

WOODLAWf
LANDF7LL

(J7.OS ACRES}
DRY. NOT COMPLETED,

PLUGGED

H/NDER
(4.O ACRES}

(45.012 ACRES}

MGP
ENTERPR/SES, /NC.
(4&ffJ ACRES}

\ CRAFT
(2.9J ACRES}

INTERPOLATED
CONTOUR LINES IN FEET
ABOVE MEAN SEA LEVEL

APPARENT DIRECTION
OF GROUNDWATER FLOW POTENTIOMETRIC SURFACE

SOIL AQUIFER

SOIL MONITORING WELL INSTALLED
BY FIRESTONE

SJK-J SOIL MONITORING WELL INSTALLED
« BY CECIL COUNTY
B-e SOIL MONITORING WELL INSTALLED
® BY THE STATE Of MARYLAND

Js« © BEDROCK WELL (TSTA-1 INSTALLED BY CECIL COUNTY) NOTE:
f̂e-f €> BEDROCK WELL INSTALLED BY IT CORPORATION "?EFER ™ ™BLE 2 THIS
CO REPORT FOR WATER LEVEL WOODLAWN LANDFILL RI/FS
fffS-1 • SOIL WELL INSTALLED BY IT CORPORATION DATA FOR THE WELLS ''

'-' <§) PERCHED WATER WELL INSTALLED BY IT CORPORATION SHOWN
® SOIL PIEZOMETER INSTALLED BY IT CORPORATION

r~x • • • AttVrfjuiiL/iA/ur i
ML IT CORPORATION ULJ CORPORATION

s
All COPYRIGHTS RESERVED



\t DRAWINGHAM CHECKED BY \f1Vtf I ie-1-\t
I24SEPT90I APPROVED BY I &n f> lu -4-̂  c NUMBER

I S

z S -^^ PI ° £

cm ai

K•z.
O DO nl . . , — - . &
r m z
I , So:;!: .15

d b=



\DRHW I NAM | CHECKED BY \HJH I /O-ftOl DRAWING 7niylOC
I BY I24SEPT90J APPROVED BY IflW lio-4-g|NUMBER J03486-

•§ o „_ » •
o 2

•D O T|
-n -n —TI

O

Fin

CJl

V) 21/)
Rso fio so-9=f

Si

Si S

S

AR30I27



DRAWN I D.E.S. I OfECKED BY \#f» I 4///f*|flRAWIMft ,n,_ofi RRR
BY Is/JO/gol APPROVEO BY IjttAlf. !•///ClNUMBER JO-3486-B66

sit'•al

»i

Z OD
0>

o §^3 • i
•- — 3>̂  IT

i i i P iif to ^H g
'rf 71 Saj z

gag , s '4* * > il °wo3 > 5, iSrn aj z Ow rHEtin ^ ni r~ W s f^ O I-IFI
r\V*0 O O Q ̂ ™ Z ZHas- -n _ :̂dO o> -< ^-l g(/> 3oo ' J

o

:s F s §>? 53 «" o-I § "is i 1 i"• w o,.

AR30I272



P.E.S. I CHECKED BY I IWf- \**/1
BY [S/'ao/'gol APPROVED BY l<2»l O-l t//̂

ZOJ
0>

CD
- I

3

I
P! f

" {/)

| 1" 1

AR30I273



I DRAWN I D.E.S. I CHECKED BY I MJff- I t/t/*>\nBMHK
I BY 15/30/901 APPROVED BY IO»M1 U6//'/TalNUMBER 303486-B68

a
N

zq
§5 ' '
H° v -?

•• -g o
m ^

§ co n Smsi s c g§
Pz M -n SiSo § l 3-H
=J$ m - i*l3

* ^ _ Fli s|I 3 oS _, p «
I 1 ^li 1 I gig S
p i *P • g ^ i 1
2 ^o,•c °Y^ zi m

55 3 3
o



DRAWN B.A.KUMPFI CHECKED BY
00_t IB I BY | 30MAY90 | APPROVED BY _. Q»V» (C- 110-1-

HALE E. HARR/NGTON
ETAL

(30.43 ACRES} MONTGOMERY BROTHERS /NC.
(5 ACRES}

ABANDONED, PENDING
DECOMMISSIONING

APPROXIMATE SIZE AND
LOCATION OF CELL Alt!

APPROXIMATE LIMITS
OF PROPERTYSEXTON

(f6 ACRES}

APPROXIMATE SIZE AND
LOCATION OF CELLS B&C
N

WDODLAHN
LANDFJLL

(J7.0ff ACRESU 30,000
DRY, NOT COMPLETED.

PLUGGED

H/NDER
(4.0 ACRES}

m/BEL
(45.012 ACRES}

MGP
ENTERPR/SES,
(4&ffJ ACRES}

'AFT
(2.91 ACRES}

INTERPOLATED
GROUNDWATER CHEMICAL
CONTOUR

GROUNDWATER CHEMICAL ISOPLETHS
TOTAL IRON AND MANGANESE

rgGEND
C

BY'TTREStONE
C/T* SOIL MONITORING WELL INSTALLED
<3P
— ~ SOIL MONITORING WELL INSTALLED
(V* BY CECIL COUNTY

SOIL MONITORING WELL INSTALLED 1n nnn
BY THE STATE OF MARYLAND 10,OOO

© BEDROCK WELL (TSTA-1 INSTALLED BY CECIL COUNTY)
ITB-1 C BEDROCK WELL INSTALLED BY IT CORPORATION
ITS-1 • SOIL WELL INSTALLED BY IT CORPORATION WOODLAWN LANDFILL RI/FS
ITP-1 (f) PERCHED WATER WELL INSTALLED BY IT CORPORATION ____
ITZ-1® SOIL PIEZOMETER INSTALLED BY IT CORPORATION IT^ li£S$88£8£v̂

m mm II TECHNOLOGY
> 1984 IT CORPORATION b_U CORPORATION
ALL COPYRKSHTS RESERVED



INTERNATIONAL TECHNOLOGY CORPORATION

APPENDIX A
QUALITY ASSURANCE AUDIT



A13AMJNFA9004160302

From:

Memorandum
To. N. Alien, D. Troxell, D. Brunner Date, April 16, 1990

A. M. JaSbbs/M. J. HardSer Project No. 303486

QUALITY ASSURANCE FIELD/AUDIT AND RESPONSES
COMPLIANCE DOCUMENTATION
BRIDGESTONE/FIRESTONE - WOODLAWN LANDFILL RI/FS
PHASE H FIELD WORK

As per the requirements of the subject field audit conducted on February 15 and 16, 1990 by
Dennis Brunner, we are documenting actions taken as prescribed in these documents. Attached
herewith are:

• Field Audit Report (March 5, 1990)
Responses to the Field Audit Report (March 16, 1990)
Variance togs

AMJ:MJH:jit
Enclosures

Distribution:
N. Alien
J. Broscious
D. Brunner
L. Haser
M. Jordan
T. Sole

AR301277
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EQ INTERNATIONAL
TECHNOLOGY
CORPORATION Memorandum
Alan M. Jacobs Date March 5, 1990

~ Dennis E. Brunnei

ect QUALITY ASSURANCE FIELD AUDIT, BRIDGESTONE/FIRESTONE - WOOOLAWN LANDFILL
PHASE II AUDIT REPORT: REVISION 00

DATE AND LOCATION

The Quality Assurance (QA) field audit of the Phase II work for
Bridgestone/Firestone Woodlawn landfill project was conducted on
February 15 and 16, 1990 at the project field site in Cecil County,
Maryland. An opening meeting was held with Michael Jordon (Site
Manager) on February 15, 1990 at the field site to discuss the
objectives and procedures required for conducting the audit.

AUDIT PARTICIPANTS

ENGINEERING OPERATIONS

Auditor
Alan M. Jacobs Dennis E. Brunner
Michael K. Jordan
Robert Nies
Neville F. Alien .,,
Activities Audited
The audit was based on the requirements of the IT Engineering Operation
(ITEO) QA Manual, Revision No. 1; QA Project Plan (QAPP), Remedial
Investigation/Feasibility Study, Woodlawn Landfill, Revision No. 05
dated November 30, 1989; Health and Safety (H&S) Plan, Revision No. 5
dated Novetfcer 30, 1989; Phase II Site Characterization Detailed Work
Plan, Revision No. 2 dated November 30, 1989 and the Phase IV Additional
Field Work Detailed Work Plan, Revision No. 02, dated November 30, 1989.
The QAPP 1s the controlling document for the Bridgestone/Firestone -
Woodlawn project activities. Other project documents supplement the
QAPP. .The project activities and quality practices audited Included:

• Project Procedures
• Field Investigation Documentation
• Field Equipment Calibration and Control an«n } />-?o
• Variance Logs ft R 3 u i L I v



Alan M. Jacobs 2 March 5, 1990

This audit'was conducted before all Phase II field activities had been
completed. All field documentation was not available at the time of the
audit.

AUDIT RESULTS

The results of this audit indicate the Firestone Project Team is
applying the provisions of the QAPP and Detailed Work Plan in an
acceptable manner.

Findings and observations along with the recommended corrective actions
are described below.

PROJECT PROCEDURES

Finding No. 1 - Failure to Document Notification to Regulatory
Agencies of of Relocation of Piezometers ITZ 1, 2, and 3 and Perched
Monitoring Wells ITP 1 and 2 (Phase II Detailed Work Plan,
Section 2.3.1, Page 2-4).

No written documentation was found on site to verify that regulatory
agencies had been informed of well and/or piezometer location
changes.

Corrective Action: It is not specified 1n the Detailed Work Plan
when the agencies should be notified but it is
implied that this would be completed prior to
installation of the wells,*' Formal documentation
should be obtained which Indicates to the
agencies that these well locations have been
changed and show the new locations in the
appropriate figure and/or drawing of the site.

Finding No. 2 - Failure to obtain approval fro* State of Maryland
representative for variances fro* the State of Maryland Monitoring
Well Specifications (Phase II Detailed Work Plan, Section 2.3.2,
Page 2-4).

Several variances froni the above referenced State of Maryland
Monitoring Well Specifications were identified. The variances are
referenced to the paragraphs as numbered in the referenced
specifications.

3R30I279



Alan M. Jacobs 3 March 5, 1990

PARAGRAPH NO. VARIANCE IDENTIFIED

3. Several wells have screen length greater than
10 feet in length

5. Centralizers were not used in all monitoring
well installations

6. ITP 1 and 2 were not constructed with a fine
sand installed above the well screen sand pack

9. Soil wells did not meet the 10 NTU requirement
for well development

10. One hour pump tests have not been completed on
monitoring well installations to determine yield

13. Well completion reports have not been completed
by the well driller within the 30 day
requirement

19. Well ITB-4 does not have a companion soil well
in near proximity

Corrective Action: The State of Maryland representative should be
notified in writing of the variances in well
construction and/or well development
procedures. This letter should contain the
justification for the variances. In the case of
No. 10 it should be explained why slug tests
will be substituted for the required .pump test.
As for the completion of Well Completion Reports
by the driller, these reports should be
completed as soon as possible and the State of
Maryland notified as to the schedule for
completion of the forms.

Finding No. 3 - Changes 1n well development methods (Phase II
Detailed Work Plan, Section 2.3.2.4, Page 2-13).
Several wells were developed using surging and balling Instead of
pumping as specified in the referenced section of the Detailed Work
Plan.
Corrective Action: This change 1n development methodology requires

the Issuance of a variance log to docuiien£Jhje|
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change. Justification for the variance must be
included on the variance log form.

Finding No. 4 - Changes to waste groundwater storage facilities
(Phase II Detailed Work Plan, Section 2.3.2.4, Page 2-14).

Waste groundwater from drilling, well development, and
decontamination activities is being stored on site in 55-gallon
closed top drums. The above-referenced section of the Detailed Work
Plan specified an aboveground storage tank.

Corrective Action; A variance to the work plan must be
documented. Included in the variance log should
be justification for the referenced change.
This change also requires a variance for the
prepared sampling procedure for this water. The
new prepared sampling methodology for waste
groundwater must be described in the variance
log documentation.

FIELD INVESTIGATION DOCUMENTATION

The documentation for all Phase II field activities was not complete
because certain Phase II field activities are still ongoing. The
following forms were reviewed for completeness:

• Driller's Equipment Log
.-»

• Field Activity Dally Logs (FADL's) (12/4/89
through 1/19/90)

• Tailgate Safety Meeting (12/7/89 through 1/19/90)

• Telephone Conversation Logs
• Soil Boring Logs (llt-l through 7, ITP-1, ITS-2,

and ITB-4)
• Rock Boring Logs (ITB-4)
• Well Completion Diagrams (for wells/piezometers

specified above)
• Chain of Custody

• Request for Analysis $f?30 f
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• Sample Collection Logs

• Piezometer Data Sheets

Finding No. 5 - In general field documentation has been completed
according to the QAPP and associated documents. In some cases
information is missing from the field forms. The type of form and
information to be completed are described below:

• Driller's Equipment Log - Two drill rigs were
mobilized to the site but only one Driller's
Equipment Log was in the field files.

• FADL's, Tailgate Safety Meeting Forms - All forms
inspected were complete.

• Telephone Conversation Logs - Three logs
inspected were not on the proper form. It is
suspected that more than three phone calls have
been made during the field program. Additional
telephone logs were not available.

• Soil and Rock Boring Logs - One or more of the
logs inspected were missing the following pieces
of information:

- USCS symbols-
- Water levels, dates, and times ' •*
- Auger sizes
- Completion dates for borings'
- Strata separations

• Well Completion and Piezometer Installation
Sheets - One or more of the forms inspected were
missing the following pieces of Information:
- Groundwater levels after installation
- Installation sheets not checked

- No note documenting the use and/or quantity of
potable water used to hydrate the bentonite
pellet seal

• Chain of Custody, Request for Analysis, and
Sample Collection Logs - None of these forms were
available for review. Aft30 I 282
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• Piezometer Data Sheet - No documentation existed
indicating the reference used for measuring water
depths. No surveyed elevations for well casings
are recorded.

Corrective Action; In most cases field forms can be completed by
project personnel by reviewing existing field
documentation forms and filling in the missing
information. In the case of telephone logs,
information with regard to telephone calls is
usually documented on FADL's. This should be
transferred to the appropriate telephone record
log forms.

If groundwater information after installation of
monitoring wells or piezometers is not
available, a variance must be completed
including justification for not including this
information on the piezometer Installation
sheet.

Observation No. 1

On-site personnel all carried metal clip boards containing several
days of FADL's and boring log information. All field documentation
should be transferred from field personnel to on-site files at the
earliest possible date to prevent the possibility of losing field
information. .*

FAOL's are prepared by each on-site field team member
independently. This can cause problems when numbering FADL's and
keeping track of each days activities. It 1s suggested that
one person be responsible for completion and signing of FADL's. If
Individuals prepare specific sections of FAOL's this 1s acceptable
but only one person should be responsible for preparing one complete
FAOL for each day's activities.

FIELD EQUIPMENT CALIBRATION AND CONTROL

Findings - None. All equipment calibration forms reviewed (12/4/89
to 1/19/90) was complete.

•

Corrective Action; None.
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VARIANCE LOGS

Findings - No variance logs have been prepared for field activities
completed to date, although several variances have been recognized
by project personnel.

Corrective Action; Variance logs must be completed for all
variances recognized by project personnel and
identified in this report at the earliest
date. Variance log reports should contain
justification for each variance and the proper
signatures of the appropriate project
personnel. After completion, variance reports
should be reviewed by the project QA
representative.

SUMMARY

The results of this project field ajdit indicate the Firestone Project
Team is generally complying with the ITEO QA Program, QAPP, H&S Plan,
and Phase II and PHASE IV Detailed Work Plans. The project team has
adhered to sound QA practices with the exception of the instances noted
above.
The Firestone Project Team is commended on their compliance with ITEO QA
Program and other related documents while completing a large and
difficult field sampling program. They are encouraged to continue their
outstanding performance for the remaining tasks required to complete
this project.

DATES FOR COMPLETION

A written response to this report by the project manager should be
submitted to N. Alien by March 16, 1990. This response must address the
recommended corrective actions suggested herein or alternative
corrective measures prepared by the Firestone Project Team. This
response should also Include a schedule for all prepared corrective
measures.
DISTRIBUTION

N. Alien, Pittsburgh
J. Broscious, Pittsburgh
D. Brunner, Pittsburgh
L. Haser, Pittsburgh
M. Jordo*, mtstergh
T. Sole, Pittsburgh
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Memorandum

To: N. Alien, D. Troxell, D. Brunner Date: March 16, 1990

From: A< M> jacobs/M. K. Jordan Project No. 303486

Subject: QUALITY ASSURANCE FIELD AUDIT
BRIDGESTONE/FIRESTONE - WOODLAWN LANDFILL RI/FS
RESPONSE TO PHASE II AUDIT REPORT

This memorandum is in response to the Findings of the Phase II Audit
Report Revision 00 dated March 5, 1990, a copy of which is attached.

SUBJECT ACTIVITY; PROJECT PROCEDURES
Response to Finding No. 1:
Failure to Document Notification to Regulatory Agencies of the
Relocation of Wells

Piezometers ITZ - 1, 2, and 3 and Perched Monitoring Wells ITP-1 and 2
were located more than 20 feet from positions indicated in the Phase II
Detailed Work Plan (DWP-II). These changes were made to better
characterize water levels (piezometers) and to intersect perched
groundwater zones that were producing seeps downgradient (perched
monitoring wells). Relative to other wells and site landmarks, these
changes were minor, and did not compromise other well/piezometer
installation objectives. As per Section 2.3.1 of the DWP-II, regulatory
agencies were informed from the field of these minor well and piezometer
location changes and had given their verbal approval. These
communications were not documented in writing.

AR3QI285
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In the future, notifications to agencies of minor changes in well
locations that may deviate from project work plans will be noted on the
appropriate Field Activity Daily Logs (FADL) or Telephone Record. Final
locations of all wells and piezometers will be given to agencies in the
Phase II Report.

Response to Finding No. 2:
Failure to Obtain State of Maryland Approval for Variances from the
State of Maryland Monitoring Well Installation Specifications

Several variances from the State of Maryland "Specifications for Design
and Installation of Groundwater Monitoring Wells at Solid Waste Disposal
Facilities, May 1989" were noted (e.g., screen length greater than 10
feet, substitution of rising head aquifer tests for pump tests, etc.).

The State of Maryland representative will be notified in writing of the
variances in well construction and the justification for these
variances. The drilling contractor, Hydro-Group, has been notified that
the Well Completion Reports should be completed as soon as possible.
The IT project staff will assist the drilling contractor as necessary to
facilitate the prompt completion of the Well Completion Report to the
State of Maryland.

Response to Finding No. 3:
Justification of Changes in Well Development Methods

A variance log will be issued to document and justify the bailing of
wells instead of pumping as specified in the Phase II Detailed Work
Plan.



Response to Finding No. 4:
Justification of Changes in Waste Groundwater Storage Facilities

A variance log will be issued to document and justify the storage of
waste groundwater in SB-gallon drums instead of an aboveground storage
tank as specified in the Phase II Detailed Work Plan. The procedures
for disposal of waste groundwater will also be specified in this
variance log.

SUBJECT ACTIVITY: FIELD INVESTIGATION DOCUMENTATION
Response to Finding No. 5:
Failure to Complete Field Forms

In general, field documentation has been completed according to the QAPP
and associated documents. In some instances field forms are incomplete
and information is missing. In these instances, field forms will be
completed to the highest degree possible. In the case of Telephone
Records, it is felt that the telephone documentation provided on FADLS
is sufficient.

Response to Observation No. 1
Changes in the Completion and Signing of FADLs

During future phases of work, one person should be responsible for the
collection, completion and signing of FADLs to document site work. This
would eliminate possible problems in the maintaining of documentation of
site activities.

AR3QI287



SUBJECT ACTIVITY: VARIANCE LOGS
Response to Findings No. 6:
Failure to Complete Variance Logs

Variance logs and justification for variances will be completed and
submitted for review by the QA officer or QA project representative.

Recommended actions for Findings and Observations prescribed above will
be taken by April 16, 1990, and documented in project files.

On behalf of the members of the project staff, I wish to express my
appreciation for the helpful work of the quality assurance team. Their
work has improved the quality and safe-,y of this project.

Distribution:
N. Alien
J. Broscious
D. Brunner
L. Haser
M. Jordan
T. Sole

SR30I288
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GENERAL NOTES AND LEGEND
Symbols to ba used for designation of subsurface materials on all boring toga and subsurface sections

f.'.V.jSLAQ I.," I GRAVEL Egg LIMESTONE SHci! DOLOMfTE

FILL IS! SAND BSSILTSTONE _̂g CONGLOMERATE

(CONCRETE SANDSTONE ROCK FRAGMENTS

VOID (INDICATES Rŝ CLAY Eggl MASSIVE MUDSTONE F~*l ASPHALT
SIZE OF VOID) -v£d Baa OR CLAYSTONE ' * '
WATER ^̂ j METADIOfllTE h_-_-| SHALE IKSl ̂P1̂ 01-0"

APPROXIMATE |,-:-;-;-;-| GRANITE ______COAL r̂ TT! TOPSOIL
EXISTING GROUND \--:'*'"'-\ Ĥ l^-^-l
APPROXIMATE TOP
OF ROCK _____^

" SPLIT BARRa SAMPLE

75/0.5- |*™™ "P"8" ""STANCE AND FRACTONAL INCREMENT
INCH O.O. SPLIT BARREL SAMPLER 12 INCHES UHIVBN in ns_ i
USING A 140 POUND HAMMER FALLING FREELY .... QROUNO WATER LEVEL AND DAT*THROUGH » INCHES. THE SAMPLER WAS ^_i SHOUNO WATER LEVEL AND DATE
DRIVEN 1 8 INCHES AND THE NUMBER OF BLOWS W_
RECORDED FOR EACH 8 INCH INTERVAL.

U.S.C.S. UNIFIED SOL CLASSIFICATION SYSTEM
CAPITAL LETTERS INDICATE LAB TEST CLASSIFICATION.
LOWER CASE LETTERS INDICATE VISUAL FIELD CLASSIFICATION

r ————————— ROD (ROCK QUALITY DESIGNATION PERCENT)
THE BORING LOGS AND RELATED INFORMATON \

(60) |

I -L
DEPICT SUBSURFACE CONDITIONS ONLY AT THE (60)
SPECIFC LOCATIONS AND DATES INDICATED.
SOIL CONDITIONS AND WATER LEVELS AT OTHER
LOCATIONS MAY DIFFER FROM CONDITIONS
OCCURRING AT THESE BORING LOCATIONS. ^ ——————— INDICATES PERCENT OF CORE RECOVERED (LENGTH OF CORE
ALSO. THE PASSAGE OF TIME MAY RESULT IN A RECOVERED DWOED BY LENGTH OF CORE RUN)
CHANGE IN THE CONDITIONS AT THESE BORING
LOCATIONS. TRACE - INDICATES PRESENCE OF 5 TO 12% OF SUBJECT MATERIAL BY WEIGHT

SOME • INDICATES PRESENCE OF 12 TO 30% OF SUBJECT MATERIAL BY WEIGHT
AND - INOCATES APPROXIMATELY EQUAL PORTIONS OF SUBJECT MATERIAL BY WEIGHT

CONSISTENCY OF COHESIVE SOILS DENSITY OF GRANULAR SOILS TERMS USED TO DESCRIBE BEDDING THICKNESS

CONSISTENCY

VERY SOFT
SOFT
FIRM
HARD

VERY HARD

UNCONFINED COMPRESSIVE
STRENGTH TONS PER SQUARE FOOT

LESS THAN 0.25
0.2S TO O.SO
0.80 TO ZO
2.0 TO 4.0

MORE THAN 4.0

DESIGNATION BLOWS PER FOOT

VERY LOOSE
LOOSE

MEDIUM DENSE
DENSE

VERY DENSE

0-4
5-10
11-30
3140

OVER SO

VERY THICK BEDDED
OR MASSIVE
THCX BEDDED
MEDIUM BEDDED
THIN BEDDED

VERY THIN BEDDED
THINLY LAMINATED
MICRO LAMINATED

THICKER THAN 3.3 FT.
1-3.3 FT.
4-12 IN.
1-4 IN.

2/5-1 IN.
1/32-1/8 IN.

THINNER THAN 1/32 IN.

CLIM UfVf
U I STMOMO MVC

"I———————I" I I I———————I

SJITMOCI-V

USCS CLASSIFICATION FOR SOILS

I0ui0i« COHli

•OJ.3&B*

MftM.1

Muri CLAVfTOM «•• MM4.C

WENTWOMTH SCALE FOR MOCK

TERMS USED TO DESCRIBE THE RELATIVE DEGREES OF ROCK CORE HARDNESS
DESCRIPTIVE

TERMS
^ SOFT

FIRM

HARD

VERY HARD

DEFMNQ CHARACTERISTICS

CRUSHES UNDER PRESSURE OF FINGERS ANOOR THUMB
CRUSHES UNDER PRESSURE OF PRESSED HAMMER

BREAKS 6A81Y UNDER SmOLE HAMMER BLOW BUT W(TH CRUMBLY EDGES
BREAKS UNDER ONE OR TWO STRONG HAMMER BLOWS BUT WITH RESISTANT

BREAKS UNDER SEVERAL STRONG HAMMER BLOWS BUT WITH VERY RESISTANT
SHARP EDGES AND MAY SPALL LEAAfiNG COflpUBK "

——i \*\ >

THE 8P*CWQ OF THE DtSCONTlNUDES IN THE
ROCK MAY BE DESCRIBED BY ONE OF THE

FOUOWNQ TERMS ____
OESCRPnVE TERMS

VERY BROKEN
BROKEN

SLIGHTLY BROKEN
UNBROKEN

SPACING
LESS THAN 1 IN.

1 IN. TO 3 IN.
9 IN. TO g IN.

• IN. AND GREATER



o

BORXNO NO ITP-1 ____________ "HOJCCT NrtMC BBIOOE«TONE/riBElTONC !
1

CO j.a-ia-«3 ______ nci_o CNOXNCC— n K JOBOAN _____

ORIL.L.CH i J **NCTT. 0 3MINEH N i 659, 7S7 • _______ C . X, OS4.

GROUND *unr-ACC CL.CV • *ST 79 • _______ OWL. OWTEXTXI-IE > zxixqo _______ out. OC~TH . 10

O«IL

CON1

CLCv
irrt

. 1350

. 000
2-1-90

T

. 1250

. 1200

•

-UINO

r— rtCT

OCPTV*
IFTP

n m ...
'

•

-500 .

•

-1000 .

.

-1500 .

•

•

I-ICTHOC

3K •

tffH£
TTPC
MO NO

\!/
XN\v
X2\

/̂xN
NKXK
\XxK

"̂ KXGVX8\

^̂x'K

) • 6 1'4

MTO«O

»T
•LOUS
PER
K 0-1

1-8-
8-4

2-1"C. J

3-5

17-49-
11-3

7-18-
12-10

NR

50/ 1

28-40-

-̂/n

-

- ID h

OBOUf

we
1INI

I 7

n q

i i

0 5

n i

NR

0 3

1 1

1 3

<aLL.OU

'. INC

~OFH.E

mm

^̂ %
•iHH

ĵjslSJK

•
^̂̂̂
Hi i
$£&§& !
ssssss:xxSocy tIII1ĝ gg

STEM AU3ER

OCSCTIFTICH

FILL, (7 5yr-5/6, strong brown.
med i um dense s i 1 Ty sand w i fh some

TILL, (10yr-4/l, dark gray, loose, rubbish,
moist)

FILL, (10yr-4/l dark gray, very dense, sand
and rubbish, wetl

FILL, tlOyr- 4/1. dark gray, medium dense, sand

NO RECOVERY

FILL, (10yr-5/l, gray, very dense, sand andrubbish, Net)

FILL (10yr-5/8, yellowish-brown, very dense,
sana and gravel, moist)

FILL, (2 5y-6/2. light brownish-gray, stipp.

BOTTOM OF BORING AT 18 0'
ESTIMATED SUSTAINED YIELD •• 0.13 gpn

Aft30l3Ql

u
3
C
S

NA

COL

CMCC

t
I 1

f

A

JZ^HCNT > aus ^CCH - antr ĵ B̂ ^̂ H

KIVWI

HNU READING • 0 5 ppm i

HNU READING « 0 1 ppm
1

HNU READING • 32 0 ppm
NO ODOR K

HNU READING • 28 0 pom
NO ODOR

HNU READING « <M ppnt
NO DOOR HP
HNU READING » NA
WET RODS
DOOR OF GARBAGE

HNU READING • 20 0 ppm 1
SPOON WET i

HNU READING =3 6 ppm _______nnnmi iiFf rr ______i

HNU READING • 3 6 ppm
!

NOTES

HNU HEAD SPACE READINGS j

SPLIT SPOON SAMPLES COLLECTED
USING STANDARD ASTM METHODS
2 0" I D SPLIT-BARREL SAMPLES
DRIVEN 21 0" USING ft 110 LB
HAMMER DROPPED 30 0" i
COLORS AS PER MUNSELL COLOR CHART

I

•



P»(*OC J.___ Of ±___

~«OJCCT NO i 3O3^«6___________ BORXNa NO > XTP-2____________ "RO-JCOT NAME • BHTOOESTONE/riBESTQNC

DATE BCOAN . J.a-7-89____ DATE riNIBMCO ' JZ-3-B9_________ rXCL-D CNOINCCR i n K JORDAN_____

DRXl_<_ER . J ARNETT. D SHINER N , SS9. 799'_______ C • J.. 056. 969-

OROUMO BURP-ACE CU.EV . *3a QT______ OUIL. OATEX'TIME • z/i/90_________ QUL. DC~TH > 17 2'
ORII_l_INO METHOD ' 6 JL̂ *" IP HOLLOU STEM iMJOER COUXFMENT . GUS PECH - BBOT ggR |

CONTRACTOR > HYDRO BROUP. INC______________ CHECKED -V . n J HARONE» '

ELEV
[fTl

. 1350

. 1300
i

. -250

k .-90

. 1200

f

KPTH
(FT)

dm

-500 .

-1000 .

1500 .

•

ai nn

.
•

•

.

„

.

,

•

•

TTPE
*HO NO

xK
xK
xK
xK

xK
Xr "•

X̂ 9\\

xC

srt

fCB
Ib 0-1

6-6-
6-8

10-5-
2-3

3-9-
7-4

9-8-
3-3

2-2-
3-8

18-7-
11-18

5-6-
7-5

50/0

4-4-
12-24

8-10-
12-24

REC
[INI

1 0

1 0

0 8

1 4

n 6

NR

MR

0 3

1 5

1 5

PKOTILE

s
§s&8&

1Hrarae
§S»£S^ i
^b« x

III
OQQQ j>
^_S «m i
^^ S

ww 39OCw w
^^ s

OC9C8XPTION

FILL, t7 5yi — "V2, dark brown,
dense, poorly sorted sand, moist)
FILL, (10yr-4/4, dark yellowish-brown, loose,
poorly sorted sand, moist)

FILL, (10yr-5/3, medium dense, poorly sorted
sand, wet]

FILL, (5y-5/3, soft si It and clay, wet)

FILL, (lOyi — 5/3, poorly sorted, loose, sond

NO RECOVERY

NO RECOVERY

FILL, (5y-5/3, olive very dense, poorly sorted

FILL, (lOyi — 5/3, brown s i l t with some sond,
moist)

FILL, (5yr-4/1, medium dense, silty sand, dry)

BOTTOM OF BORING AT 20 0'
ESTIMATED SUSTAINED YIELD: 0.05 gpm

^301302

u
s
c

NA

T

r

NA

i

BCnMKS

HNU READING = 0 0 ppm
LEL ' 02 W

HNU READING = 0 0 ppm
LEL = 02 YV

HNU READING = 30 0 ppm
LEL = 02 VV

HNU READING = 9 0 ppm
LEL =02 YV

HNU READING = 10 0 ppm i
LEL =02 PH j

LEL = 0%

LEL = 01

HNU READING = 13 0 ppm
LEL = 0% rr

HNU READING = 30 0 ppm
LEL = OX pp

HNU READING = 13 0 ppm
LEL = 02 PP

NOTES

HNU HEAD SPACE READINGS

LEL * LOUER EXPLOSIVE LIMIT
MEASUREMENT

SPLIT SPOON SAMPLES COLLECTED
USING STANDARD ASTM METHODS
2 0" I D SPLIT-BARREL SAMPLER
DRIVEN 21 0" USING A 140 LB
HAMMER DROPPED 30 0"
COLORS AS PER MUNSELL COLOR CHART

i



PROJECT NO . 303*«- ___________ •ORINO NO . ITf-3 ____________ RROJECT NAME .

DATE BEOAN . g-t-*0 _____ DATE rXNZBHCO . Z/*/<iD ________ riEUO ENOXNEER n j H*«ONE»

ORXL.L.ER ' .J HHNETT. r CORNELL. N 653. 08-* ' _________ C 1. OS6. Q7J. '

ROUND BURP-ACE EUEV • -IgZ »7 • __________ 3UL. OATEXTIMC 2-6-3OX1.ZOO _____ QUL. DERTH S Q' ________

DRXL.UZNO METHOD • S I/**" IO MOLLOU STEM AU3EB

CONTRACTOR

tltv
tru

. -200
:-6-90

. 1150

OC'TO
irri

firm

-500 .

-1000 .
11 0

•

TTfC
MO NO

NA

HYO«O

K.M

It O'l

NA

GROUP
-

ICC
(INI

NA

, INC

•MTH.E

SISi
Mi

ittWB
liiii

EnUTRMCNT , Qua (iCCH - BHftT r̂ ^̂ M̂

CHECKED BT • a NIC1

DCKKIFTION

Strong brown (7 5yi — 5/6), SAND and
GRAVEL, some clayey to silty, dry

5 0'

Y e l l o w (2 5y-7/6), s i l t y CLAY, dry
Strong brown (7 5yi — 5/6), SAND and
GRAVEL, clayey to s i l t y , moist 80'

White tlOyr-8/2), CLAY
i nter 1 am i noted with strong brown
(7 5yr-5/8), SILT, moist

BOTTOM OF BORING AT 11 0'

u /? *3 A t
*' <J U j '•J/lo

U
S
c
*

9C

cl

gc

cl

T

r
,̂

\

GRAVEL MEDIUM TO COARSE GRAINED

NOTES

COLORS AS PER HUNSELL COLOR CHART

HOLE LOGGED BY AUGER CUTTING ̂ J
EXAMINATION

^̂



RAOe i____ Or 3____

RROJECT NO i 303^86___________ BORXNO) NO . TTS-J.___________ ^RO-JCCT NAME aflIDOg3TONE/rIHESTONC

DATE BEOAN . 1-Z3-9O_____ DATE rXNXSHEO 1-Z5-3O__________ FXEL-O ENOXNEER • n J H*aoNEB

OR.IL.L.ER i J ARNETT. r CORNELL N 66O. 39Z •________ E ' 1. OST, OZ3 •

3ROLJND SURTACE EL.EV ' *6S 3^'__________ OUIL. DATexTXME' ZXl/qO___________ OUL. OCRTH . S3 OS'

1 DRI1_I_INO METHOD i & 1/M" ID MOLLOU STEM 1UGEP

1 CONTRACTOR

D.CV
irri

. 450

. WO

. $50

k 10

. 4150

. TttO

. -050

. •000

>

DEPTH
(FT!

nm

-500 .

-1000 .

1500 .

2000 .

2500 .

3000 .

3500

•

41 m

SWH.E
TYPE
MO NO

\̂XN

>̂/xK

/̂xK

"̂XN

K̂XN

x̂/XN

Mxx̂ N

X̂N

HYDRO GROUP. INC

9>T
flLDUS
eCR

it o-i

11-23-
65-67

23-21-
24-18

7-6-
8-17

7-8-
14-18

6-10-
14-18

13-12-
17-20

13-15-
21-25

8-10-
16-23

rare
IINI

17

10

18

18

17

17

21

19

PBOTILE

fĉ ~
1̂ . 1̂

l̂ s
^̂ ĝfz

î ŝ!ni

1
•

i

i

OCSCTIFTIOH

Surpace topsoi 1 ^ ̂
Medium dense, brown (2 5yr-5/8),
red, s i l t y GRAVEL, coarse quartz
boulder, dry to moist

5 0'

Medium dense. (2 5yr-6/8I, redd i sh-
ye 1 low, si Ity GRAVEL, quartzose,
some SAND, moist

10 0'

Stipp, multicolored (red, orange,
1 i ght to medium gray), si Ity
clay, (SAPROLITE), some quartz
sand, si i g h t l y moist

15 0'

Medium dense, multicolored,
(white, red, li g h t gray, green),
clayey s i l t (SAPROLITE), some
quartz sand, si ightly moist

Medium dense, multicolored, lola), clayey, silt
(SAPROLITE), some quartz sand, (pine to coarse
grained, angular), iron stained in part, moist

27 0'

Medium dense, multicolored, (a la),
clayey s i l t (SAPROLITE! some quartz
groins, (a la), iron stained,
v i s i b l e practures. moist

Dense, multicolored, 1 white omk, red, brown,
block), clayey s i l t (SAPROLITE), some angular
quartz groins, trace mica, moist

Medium dense multicolored (white Dink, red,
brown, block), clayey si It' (SAPROLITE), some
angular quartz groins, trace mica, moist

COUX»"MCNT , OUS PECM - BR»T ZZB

CHECKED Br B C NIES j

U
S
C
s

pt

gm

gm

cl

ml

ml

c
o
N
•
I '
• •
r '
C

C

1 5

i
KKUKS

SURFACE TOPSOIL ~1 0' THICK

GRAVEL PEA SIZE

HNU READING = 0 0 ppm

i

HNU READING = 0 0 ppm

HNU READING = 0 0 ppm

HNU READING = 0 0 ppm

HNU READING = 0 0 ppm

HNU READING » 0 0 ppm

HNU READING * 0 0 ppm '

^Ql3Gk
HNU READING ' 0 0 ppm



PROJECT NO i

DATE BEOAN.

ORXL.L.ER •

3O34B6 BORING) NO > ZTS-1

l-23-«0 DATE riNXBHED . 1-ZS-9O

J ("iRNETT, r CORNELL N> 66O. 392*

OROUNO BURTACE EL.EV i

ORXL.L.XNO) METHOD > t IS*

CONTRACTOR

O.CV
irn

. t5 u

. -eoo

. 1150

00

M-90
•x

. 4)50

. TOO

. 3950

. 3900

acfx
irii

-4i rm
•

-600 .

-5000 .

•5500 .

-60 00
.

-65 00 .

-7000 .

•7500 .

•m m

vms:
rrre
MO NO

^
/*\

x̂
^̂\

/̂̂

^̂ /

^

X̂̂ N

N<^
\̂

•̂ 63 3̂ ' OWl_ DATEXTXP1E ZXl/^O

" ID HDLLOU STCn AUSER

HYDRO amour. INC

VT
IUX*
Kf

tt a-i

24-26-
29-31

9-16-
21-21

22-18-
20-35

10-23-
42-53

7-17-
21-31

8-10-
17-21

8-9-
29-15

15-25-
39-66

KCC
CINI

22

20

22

17

17

17

20

14

menu:

1

I
1

1

•

R

i

OC3CTIFTIOX

Very dense, multicolored (white, pink, orange,
brown), clayey si It (SAPROLITE). micaceous.

15 0'

St i pp, multicolored, (a la), si Ity
clay, (SAPROLITE), micaceous,
1 i tt 1 e angular quartz grains,
practure traces mo i st

50 0'

Very stipp, multicolored, (a la),
s i l t y clay. (SAPROLITE), some
angular quartz grains, mica, moist

57 0'

Very st i pp, multicolored, (a la),
s i l t y clay (SAPROLITE), mica,
quartz groins, trace practures, ̂g Q-
mn i «^t

Very dense, (7 5yr-^/6), strong
brown, clayey s i l t (SAPROLITE). wet

Dense, multicolored, (white,
orange, ye 1 1 ow, gray, b 1 ack ) ,
clayey silt, (SAPROLITE), mica
some quartz grains

Mediu* dense, multicolored, (ala), clayey si l t
(SAPfiOLITE) some quartz grams, moist

Dense, multicolored, lola), clayey s i l t
( SAPROLITE 1, some angular quartz, nwist to wet

Very dense, mu 1 1 1 co 1 ored, I ye 1 1 ow. gray, oronge
white), clayey s i l t (SAPROLITEI quartz groins,
iron oxidation bands, moist To wet

RAOE 2 or- 3

RROUECT NAME . •RIOOE»YONETmE«TONC

riCUD ENOXNEER > M j HAflONCK

OUL,
E • 1, 03T. Of 3'

OERTH 38 03 — i !

EQUIPMENT GUI PECH - (HAT Ĵ ^̂ B̂

CHECKED BT •» a NIE« ^̂ ^̂

U
3
C
S

ml

cl

cl

cl

ml

ml

T
•
r

0

2 25

2 5

KIVMC!

1

HNU READING • 0 0 ppm

HNU READING • 0 0 ppm

HNU READING * 0 0 ppm

+

HNU READING - 0 0 ppm

WET ZONE AT 60 0' TO 61 Or

HNU READING - 0 0 ppm

UET ZONE AT 66 0'

HNU READING * 0 0 ppm

HNU READING « 0 0 ppm
UET ZONE AT 75 O1

fl«30/30^
HNU READING « 0 0 ppm



^AOC 3 or 3

PROJECT NO' 303*86 BORXNd NO' ITS'1 RRO-ICCT NAME BRIOGESTONC/riHESTONC

DATE BEOAN f 1-23-4O DATE FXNXBHED • 1-33-90 rxci-O CNOXNECR > n -J HARONEB

ORXL.L.ER' J ARNETT. F CORNELL N. 6&O, 392 • E' 1. O57. OZ3"

3ROUNO BURTACE CL.CV ' ̂ 65 34' OU1_ OATEXTXME . 2/1/9O OUL. OCRTH . SB OS'

IDRXUUXNO) MCTHOO ' 6 i/̂ " IO HQLLOU STEM AUOER EOUXRMENT • OUS PECM - BRAT ZZH. ..

CONTRACTOR • HYDRO BROUP. INC CHECKED »f R C NIES

irn

-3851-

. 3800

. 3750

f

>

irn

•mm,.

-8500 .

9000 .

•

•

•

WflPLC
TYPt
MO NO

f̂rC

SPT
BLOUS
ren

(6 o-i

21-61

BEd
IINI

12

pBonu;

W$
^̂ i

^̂
NVVvWSl!1

»̂

1
•

1

oexnipTioN

Hard, multicolored, (red, white.
l i g h t gray, orange, black), s i l t y
clay, (SAPROLITE), trace quartz
grains, moist

SAPROLITE, a la

BOTTOM OF BORING AT 92 0'
ESTIMATED SUSTAINED YIELD: 1.13 gpm

c

cl

cl

fiR

c
0

M

r r
c

c
V

30

HCrvsmcs

HNU READING = 0 0 ppm
SPOON REFUSAL AT 84 0'

NOTES
SPLIT SPOON SAMPLES COLLECTED
AS PER ASTM STANDARDS
COLORS AS PER MUNSELL COLOR CHART

1
1

^306

i



RAOE i___ or z_____

PROJECT NO' 3O3^«t__________ BORZNOJ NO' IT8-Z___________ RROJECT NAME BRIOOEIYONCT IRCgTQNC

DATE BEOJAN . I—<-<0_____ DATE rXNXBHEO • J.-B-9O_________ rXEI_D ENOJXNEER • R_ 8 Hits_______

ORXL.I-ER . j ARNETT, R REHINOER N . 66O. S1Z"________ E . 1. 036. OS1 •

3ROUNO SURFACE EUEV i -̂ Zg O2"_________ OWL- DATEXTXME 1-H-^O_________ OUL. OE»"TH 3fl_«J. • ^^

DRXL.UXNO METHOD ' 6 J./*" ID KOULOU STEM AUGER

CONTRACTOR

acv
irTi

. -200

. 1150

. -UOO

. D50

. «)0

. 3950

. 3900

•o

OC-TH
irn

nm

-500

•10 00

•1500 .

•2000 .

-2500 .

-3000 .

•3500 .

-4t m

vmi
TTK
MO M}

X
NX/*\

\ssX

\!X

X
X
>K

HYDRO 3ROUR. INC

IFT
UUS
FEU
l( 0-1

3-7-
7-9

6-7-
8-H

1-6-
8-15

6-12-
12-17

10-16-
17-21 .

12-20-
57-57

31-100

«tc-
(IN)

13

11

16

12

21

19

12

KOFTLC

!

1
i

OC9CXIPTION

^Medium stipp. 7 ~>y< ~~ ̂/2, dark
Srown, organic SILT with roots
and stems g 5-
\

Very sopt, 7 5yr-5/8, strong brown.
clayey SILT trace medium to pine

•xSAND with mica p lakes, moist
\.
Very sopt 7 5yr-6/8. reddish-
ye 1 1 ow, SILT, trace clay

Very sopt, 10yr-6/5, brown ish-
ye 1 1 ow s i l t trace p i ne sand and
clay with pink ish hue, (SAPROLITE)
mo ist

1
Very sopt, 10yr-6/6, brown i sh-
ye 1 1 ow, s i l t , trace c 1 ay w i th
m i co p lakes and black streaks,
(SAPROLITE), moist

'
si
vi

NO SAMPLE TAKENi>
vivi!Ĵ
^

v̂>i! —————————————————————————————————
Very sopt, lOyi — 6/8, brown i sh-
ye 1 low silt, trace clay with
mica and black streaks
(SAPROLITE)

Very sopt. 7 5y-5/8, strong brown,
s i l t trace clay, (SAPROLITE),

| trace quartz pragments with white
and black streaks and patches,
laminated, moist

Medium stipp, lOyi — 6/8, brownish-
yellow silt, (SAPROLITE), l i t t l e
clay, moist with block streaks

1

EOUXRMENT OUS RECH - 1RAT 2̂ _̂ _̂ _f

CHECKED BT n J HAHONCK ^̂ B̂

U
9
C
S

ol

ml

ml

ml

ml

ml

ml

&R
ml

0
N
•

t "
r r

H

5

25

< 25

< 25

< 25

< 5

?0

«CIV*<«

HNU READING • 0 0 ppm '

i

HNU READING * 0 0 ppm i

UEATHERED ROCK

•
i

1

I

\

HNU READING « 0 0 ppm

1

HNU READING « 0 0 ppm

JS<? -SPOON REFUSALr v?a/ ^



PROJECT NO'

DATE BEOAN <

ORXL.U.ER'

3O34K BORXNO) NO . ITS-2

l-*-*0 BATE rXNIBHED . 1-S-4O

J ARNETT. H REX8INGEH N. 66O. S1Z •

3ROUNO BURrACE CL.CV ,

(ORXUUXNO METHOD > S L/*

CONTRACTOR '

D.EV
IFT)

. 3300

. 3750

1-19-9
I

. 3700

T3650

. 3600

>

DEPTH
irri

-iinn

-1500 .

j
-50,00 .

-Tim

HI no

6500
.

-

&*f>U
TTPE

ftC NO

>K

>K

Ĉ TnC

>r<:

>fc;

S-1J
S-11

4ZZ O2- OUt. OATEXTXME . 1-19-9O

" ID HO-LQU «TEM AUGER

HYDRO 3ROUR. INC

SPT
ILOUS
PC«

16 0-1

100/6"

100/5"

100/5"

100/1"

100/3"

ol-lUU^.
100/5"

fee
UN)

NR

S

S

1

NR

1U
1

HWTH.E

i\Ii
B

OE9CKIPTION

NO RECOVERY

Very dense, SAPROLITE, MOIST

Very dense s i l t , (SAPROLITE), wet

Very dense, SAPROLITE, wet

NO RECOVERY

Jt̂ ry dense, lOyi — 5/8, yellowish-
brown s i I t (SAPROLITE), l i t t l e
clay with mica p lakes

BOTTOM OF BORING AT 66 1'

ESTIMATED SUSTAINED YIELD: Q.-qs gpm

RACIE z or z

PROJECT NAME • aRIOOESTONExriBESYONE

rxEuo Er̂ OXNEER • R C NICS

E ' 1. 056. OSJ.'

OUl_ DEPTH, SO S3-

CHECKED BY* <-t J HARONCR

U
S
C
s

ml

ml

ml

ml

c
o
N

I '
• •
T '
C

c

KtnwKS

GRAVEL BLOCKING NOSE OF SPOON

i

HNU READING = 0 0 ppm

HNU READING = 0 0 ppm
LEL = OX

f

1

HNU READING = 0 0 ppm

!

i

AUGER REFUSAL AT 66 1'

NOTES
ALL SAMPLES COLLECTED BY ASTMI
STANDARD PENETRATION TEST

COLORS AS PER MUNSELL COLOR CHART

W3QI308



PAOE J.__ or 4__

PROJECT NO ' 3O3*«6___________ BORXNO) NO ' ITg-3_________ PROJECT NAME > •RIOQE«TONE/riRE»TONC

DATE BEOAN • Z-1-3O______ DATE rXNXBHEO' Z-Z-3O___________ rXEl_O EN9XNECR • n K JOROAN_____

ORXL.UER' J ARNETT. F CORNELL N> »53. 88* •_________ E' 4, O3t. OTZ •

IROUNO BURTACE EL.EV i 1ZZ M'________ 3Ul_ DATEXTXME • Z/l/^O________ dUIL. DEPTH ZQ O'______

DRXUL.ZNO) METHOD • 6 I/I" ID HOLLOU STEM AUGER

CONTRACTOR

aEv
irti

. -200

. 1150

. 1100

. 4)50
:-i-90
x

. «MO

ocpm
irTi

nnn

-500 .

-1000 .

-1500

-2000 .

-Kffi

•

vmjt
TT«
fH3 NO

\sX

\sX

X

^

HYDRO OROUF. INC

SPT
mjMC
K*

It 0-1

5-6-
12-11

"oTfqT"0 1 J

13-16

18-26-
11-31

50/2 1"

tec
UN)

21

17

17

2 1

wnu:

i l
i ^ils

:

Ĥ
^̂ a
^̂ ffl
afW]

OC9CMZ-TION

fled i um dense. 7 5yr-5/6, strong
brown, poor 1 y sorted coarse
gra i ned SAND w i th trace s i l t
and GRAVEL, moist

7 0'

Medium stipp ye 1 lowish-brown
lOyi — 5/6 SILT trace clay and

15 0'

Very dense, 1 i ght ye 1 1 ow i sh-
brown, 2 5y-6/*1, poor 1 y sorted,
coarse grained SAND with some
s i l t and c 1 ay. h i gh ang 1 e
practures, moist

22 0'

Hard, 1 ight ol ive brown, 2 5y-5/1
SILT with trace sand, wet

BOTTOfl OF BORING AT 25 0'

EQUIPMENT . auS RECH - IRAT Z-̂ -̂̂ M

CHECKED BT n J HARONCR ^^^

U
S
C
9

gm

ml

sm

ml

T
•
r

ncrwwt

NO ODOR
HNU READING « 0 0 ppm !
LEL • OX

NO ODOR
HNU READING • 0 0 ppn>
LEL -• OX

NO ODOR ^H
HNU READING » 0 0 ppm I
LEL « OX

NO ODOR
HNU READING = 0 0 ppm
LEL • OX
NO ODOR
HNU READING « 0 0 ppm
in 3 nt

NOTES
SPLIT SPOON SAMPLES COLLECTED
BY STANDARD ASTM METHODS

COLORS AS PER MUNSELL CHART

WELL DRY FROM 2-3-90 TO 1-10-90

^30/309 M



PAOE j.__ or s_____
PROJECT NO . 303*86_________ BORXNO NO • ITB-1__________ PROJECT NAME • BRIOOESTONE/riBESTONC

DATE BEOAN' 1-Ẑ -̂ O OATC rXNXBHED• Z-T-9O_________ rXEL,p ENSXNCER . R G NIES_____ _j_

ORXL.L.ER ' J MATNARO, R RECK N i 66O. *OZ •________ C ' 1, 056. <6O' i

OROUNO BURrACE EL.EV , • *3T »«•________ OUIL. OATEXTXME Z/T/9O_________ O)UI_ DEPTH • so Q-______

ORXL.L.XNO METHOD i 1O" AIR m*inf1EH AND 13" AIR ROTARY EDUXPMENT INCERSOl. RANO

CONTRACTOR i HYDRO GROUP, INC_______________ CHECKED BT n J HARONCH

Q.EV
trTI

3WPLC
nre
MO NO

9U3US
KK

It 0-1

. -650

-500 .

-1000 .

r150

1500 .

. 1350

. T«0

•2000 .

2500 .

. -030

30M .

3500 .

in

NA

SAPROLITE NQ SPLIT SPOON SAMPLES COLLECTED

See ITS-1 log for
strati graphic detoiIs and
USCS symbols

NA

10 0" AIR HAMMER TO 102 C

NA NA

DRILLING EASY



PAOE z__ or 3_____

PROJECT NO' 3Q3-««t___________ BORXNO NO' IT8-1____________ PROJECT NAME' •RjOOElTONE/riRCtTONC

DATE BCHAN. 1-Z«-»0 DATE rXNXBHED . Z-7-3O_________ rXEL.D ENOXNEER • R B NIE»_______

ORXL.L.ER • J flAYNARO. R RECK N . fctO. <OZ'_________ E ' i*-33*. »»O '

GROUND BURrACE EUEV ' ̂ 37 t«-_________ O)Wl_ DATEXTXME ZX7/9O________ OWL, DEPTH 3O 0'_____

ORXt-UXNO) METHOD ' 1.O" AIR HAnnER AND 13" iMR ROTARY EQUIPMENT INgER»OL RANO TM-'

CONTRACTOR t HYDRO OROUR. INC______________ CHECKED BT H J HABQNE*

rm
MO HO

m-c-a
PCT
0-1 *

C

SAPROLITE
HI

L 1150

-•BOO .

. 1100
2-7-90

•5000 .

115 ° VMIVV™ DRILLING EASY

-5500 .

. -COO

. 3950

-6000 .

•6500 .

. 3900

•7000 .

. 3350

iBOJIL

NA NA

13 0" AIR ROTARY TO 60 0'

NA

•7500 .

• *_-„..
//



PAHS: 3__ or s__ . ...__

PROJECT NO ' 303*86___________ BORXNO NO ITB-J.____________ PROJECT NAME BRiaOEaTONe/riRESTONC

DATE BCOAN . 1-Z«-9O DATE rXNXBHED . Z-7-9Q___________ riEUO ENOTNCCR • R O NICS______

ORXL.U.ER ' J MAYNARO. R RECK N i 66O. *OZ •_______ E . J.. OS6. 9&O'

3ROUNO BURTACC Ct-EV ' 1ST 61'__________ OUL. DATEXTXME Z/-T/-3O___________ auL. OCPTH 3O Q-_______

ORXI_l_XNa METHOD i 1O" AIR MAHnER AND 13" AIR ROTARY EOUXPMENT INGCHSOL. RANO TH-6O

CONTRACTOR i HYDRO 8ROUP. INC_______________ CHCCKEO BT n J MARONEB

Q.CV
IfTI

DEPTH
irn

i-snnn

TTPE
AK> NO

iLOUS
rep.

16 0-1

I

[. 3600

•9500 J

100 00 J

3550

105 00 J

3500

110 00 J

L 3€0

115 00 J

3750

iOO J

not i i i rassss ' ' ' DRILLING "ORE DIFFICULT

-9000 J

3650

NA NA
TOP OF BEDROCK AT 102 0'

Bedrock, pink, GRANITE, very
weathed, iron-stained

NA :NA
10 0" TEMPORARY CASING TO 101 C' I
8 0" CASING SET TO 102 0'

7 7/8" AIR HAMflER TO 161 7'

HARD flRTI I TMC,



PROJECT NO •

OATC BEOAN >

ORXI.L.ER >

3O3116 BORXNO NO ITB-l

l-ZH-90 DATE rXNXBHEO . Z-7-flO

J nAYNARO. R RECK N' S6O. ̂OZ'

JROUNO BURrACE EUEV , *37 61" OUIL. OATEXTXME 2/T/^O

ORXUUXNO METHOD ' 1O" AIR HAMMER AND 13" AIR ROTARY

CONTRACTOR

O.CV
tm

. 3350

. 33C5

. 3250

. 3200

, 3150

. 3100

. 3050

0

OC"TH
irn

•mm.

-12500.

•

•1X00.

•13500.

•HO 00.

-11500.

•150 M.

•155 00 .

-iHi m

SMVLE
TYPE
MO NO

NA

HYDRO GROUP. INC

»T
«LCUS
ft*

It 0-1

NA

•ec '
IINI

NA

PHOTTU

>,»,»,»,»,»
*,*,».».»,'>,•<•»',',•
,'»I»'»̂ »̂»,»,«..,»,*
wssss
',',»,*,*»»
»,*,«,. ,.,J

.,»,',»,»,»

:;:;:;:•:::
*,*,«.»,»/*

:;:::;:;:;:

:::::•:•:•:

::::::':•:•:
*.*.***.».̂
»I»*» *»»»*»

•*»*»,»»».*

:::s;::W

•.**»."»*»»

»,**».»/**•

:•:•:•:::•:

•
XŜ S:s«5i5:Sftftft

•333S
^
-̂V̂ w-«tâ .

>̂ AM̂ >*M
-i,i->«fn~H

5«R«

^̂

r̂a
^mm
ssss
^̂̂
N>M*>̂ >Mi
»SS8

Men

DtSCfllPTION

GRANITE

138 0'

Bedrock, dark greenish-black,
METADIORITE

115 0'

Bedrock, GRANITE, banded with
METADIORITE

155 0'

Bedrock, METAOIORITE. grayish-green, with
quartz Fragments

PAOE _• __ or a..

PROJECT NAME BRIDOClTONE/riRESTONC

rXE_O ENQXNEER R O NIES

O)WI_

C. • 1, OSk ««O'

DEPTH 30 0' -̂ ^ .

EOUXPMENT INCER9OI. RANO T«-̂ ^̂ B̂

CHECKED BV " J H*RONC» ^^^

U
S
C
<

NA

NA

NA

NA

0
N
•

\ *
T r

H

NA

•CIWKI i

1

j
1

r-

1
SOFT AREA, MAY HAVE BEEN CONTACT
BETWEEN THE 2 FORMATIONS

I

AR30I3I3 m



*
PAOE 5 or s

PROJECT NO ' 3O34«ft BORXNd NO ' ITB-i PROJECT NAME < BRIOGESTONE/TIRESTONC

DATE BCBAN ' 1-Ẑ -«O DATE rXNXBHEO ' Z-T-9O rXEUO ENUXNEER ' R 0 NIES

DRXUL-CR • -J MAYNARO. R RECK N • 66O. -1OZ ' E ' 1. O5&, 96O '

JROUND BURrACE EI_CV ' ̂ ST &*• OUL. OATEXTXME ' ZX7XOO OUL. DEPTH . 50 O'

B ORXI-UXNCS METHOD ' 1O" AIR HAMMER AND 13" AIR ROTARY EQUIPMENT INGERSOL RANO TH-60

CONTRACTOR ; HYDRO .OROUR. INC CHECKED BY M J HARONER

. 2950

'

'

(FTJ

-iHim

.

•

-

s*m£
TYPE
MO NO

NA

BLOWS
PC*

16 0-1

NA

-

KC
(INI

NA

PBOTILE

I

OCSCfllPTIQN

METADIORITE

BOTTOM OF BORING AT 161 T
ESTIMATED SUSTAINED YIELD: 3.7 gpm

u

NA

Sff

C
0

T
•

NA

30

HCHMKS

NOTES !

LITTLE UATER ACCUMULATING IN HOLE
THEREFORE DRILLED DEEP TO OBTAIN
ENOUGH QUANTITY, DECIDED TO PUT
30 0' OF SCREEN IN HOLE

I

W | O



PACIE _._____ or 3_____

PROJECT NO ' 3O3<«6__________ BORXNO NO ITB-2___________ PROJECT NAME ' aRlgaElTONE/riRE«TONC

DATE BEOAN , J.-B-3O_____ DATE rXNXBHED 1-17-9O________ rXEl_D ENOXNEER n K JOROAN_____

DRXL.UER i J MAYNARO. R RECK IM 66O, 188 _________ E 1. 03t. CB*'

ORDUNO BURrACE EI-CV i ̂ ZO ZZ___________ OUl_ DATE^TIME 1-J.3-3O__________ OUIL. DEPTH

ORXL.L.XNO) METHOD •- 1O" AIR HAMMER AND 13 1./+" AIR ROTARY EQUIPMENT INgER«Oi. RANO rt.

CONTRACTOR HYDRO OROUP. INC___________^^^ CHECKED BY n J HARONCH

Q.E»
irr. np£

MO NO
•LOW
PEP

16 0*1

-500 .

. 1100 1000 .

150 -1500 .

•COO -2000 .

3350 -2500 .

3300 -3000 .

3850 •3500 .

NA NA

SILT NO SPLITSPOON SAMPLES
COLLECTED

REFER TO BORING LOG NUMBER
ITS-2 FOR DESCRIPTION OF SOIL

•JJ50 MUU J minium ml
HNU READING * 0 0 ppm
LEL « OX

10 0'

SAPROLITE

NA



I DO 0

__
I

P»«O»JCCT NO - 3Q3*t& •O'tZNO NO ITB-a P»RO*JCCT fMi-iMC BRTDGCSTQNCxrIRCSTQNE '__________ _________ ————————— !
DATE BEQAN ' 1-8-3O______ DATE rXNXBHCO • 1-J.T-gO_______ rXEUO EN9XNCER n K -IQBQAM_____ I

ORXI-I_ER ' J MAYNARO. R RECK N ' 66O. 188 _________ C 1. OS6. OS1 • j

SROUNO BURr ACE E—EV . • 1ZO ZZ___________ Q)Wl_ DATEXTXME • 1-19-go__________ OUIL. DEPTH 19 Z'_______ '

ORXUUXNO METHOD • 1Q- AIR HAMMER ANO 13 1X1" AIR nOTABY

CONTRACTOR' HYORO OROUR, INC____________

u

c
s

c

SAPROLITE

HNU READING = 0 0 ppm
LEL * 0%

. 3T50 -SOO .

-19-9)
f

3701 -5000 .

-5500 .

L 3600 6000 . NA NA NA NA

3550 6500 .
TOP OF BEDROCK 65 O1

Weathered rock, light olive, brown
(2 5y-5/1, sandy s i l t with some
clay, moist, (METADIORITE)

HNU READING = 0 0 ppm
LEL = OX

8" STEEL CASING GROUTED IN
PLACE TO 70 O1

3500 700° -I

75 00 . NA

01

80 OIL



PABC 3__ or 3__

PROJECT NO' 3O3^«&_________ BORXNO NO' IT8-Z____________ PROJECT NAME aRIOOEBTONE/rIRE!TONE

DATE BEOAN i 1-a-qO_______ DATE rXNXBHCD . J.-17-9O__________ rxCI_O ENQXNEER M K -IQRDAN_____

ORXUL-ER • J HAYNARO. R RECK N . &&O. laa'_________ E ' 1. Q3fe. OS-*'

CtROUND BURrACE EUEV . 1ZO ZZ__________ OUI_ DATEXTXME l-H-^O_________ OUIL. DEPTH "1 C________ f̂ĵ

ORXL.1.XNO METHOD • IO" AIR HAMMER AND 13 1/-1" AIR ROTARY

CONTRACTOR

EUV
(FT)

. 3350

. 3300

1250

. 3200

DEPTH
irTi

-Him

-8500 .

-9000 .

-9500 .

•10000.

-

TTPE
MO NO

NA

HYORO OROUP>. INC

SPT

PER
It 0-1

NA

KCC
UN)

NA

PPWILE

•**̂ *̂ \_s+*.
^̂ "Ŝ N̂ W.
-*-̂ \̂r~**

53SSmSA
3?y&:
•*̂\Ŝ.r\*

~̂
3~Szfy&z

V̂SX5:zzzz:^̂̂s
5555:
-\̂ ^̂ >-Nrf_̂ %̂
-V̂ x_̂ _*-v
•̂ N̂X%̂ ^tyzzz:
&£&
2«««:
VWJA
ŜS««5:

2£Z&Z
WZZ:
*̂ ^̂ N̂̂ Vrf5SSS5:
•̂•N.'-X——N-———

WS«5:5«ftS:
Ŝ
®̂

'-k>%rf"Srf"N_
•̂ ^̂ ^̂ ^̂•iŜ Ŝ :

P̂-wÂ î-̂ N.'•W"*rf-\̂ ».
Sî î :.̂ .̂̂.̂^

OE9C8IPT10K

90 Q-

Medium crystalline METAOIORITE

100 0'

Cuttings, hard dork gray, medium
crystalline METADIORITE, wet

BOTTOM OF BORING AT 102 6'
ESTIMATED SUSTAINED YIELD = 51.0 gpm

...

COUXPMENT INQe»»O<- RANO Tt̂ ^̂ B̂

CHECKED BY n J MARDNER ^B^

u
S
C
s

NA

,

O

r

r

NA

3

\

i

i

VERY HARD DRILLING i

%

NOTES

ALL ROCK IS MEDIUM CRYSTALLINE

•



PROJECT NO:
DATE BEGAN:
ORILLER'

303486 BORING NO: ITB-2BC
1-13-90

JROUND SURFACE ELEV.
1 DRILLING METHOD'
f CONTRACTOR =

•B.O

• 35D.O

3fi.O

F3D.O

•335.0

•330.0

•3S.O

P

•e.00 -

-70.00 -

-75.00 •

-90.00 •

•

-85.00 -

•

.

•

;
-95.00 -

103.00-

SAMPLETYPE
AND NO.

DATE FINISHED: 1-13-90
N' 660,488'

420.22' GUL DATE/TIME' 1-13-90

PAGE J __ OF J __
PROJECT NAME: BRIDGESTO>£/FIRESTONE

FIELD ENGINEER: HARDNER/ JACOBS
E = 1, 056, 059

GML DEPTH' 46.0'
EOmPMENT' BOREHOLE CAMERA
CHECKED BY: n.J. HARDIER

SPT

(6.0")

REC
(FT)

O-OrOU-H-ILd

DESCRIPTION

BOREHOLE TELEVISION INSPECTION LOG

Greiaaic granite, coarse
crysta 1 1 i ne, 1 i gnt and dark
m i nera 1 s, quartz, Pe 1 dspar.
Metadiarite, medium crystal 1 i ne,
darker minerals and quartz, same
fine cryeta 1 1 ine zones

Fine to coarse grained material.
Fracture or i nf i 1 1 ed ve i n 1 et

Fracture at 82.5', wedge shaped
~2" wide, fracture parr i a 1 1 r i l l e d
on one end

Fracture at 86.5'

Rock smooth at 87 '-91'

Fracture at 91' -91. 5', irregular,
rock broken up

Rock smooth at 92 '-99"

Snail Fracture at 99'
Metad i or i te, F i ne gra i ned, darkPo 1 ored
racture at 100.5', rock broken,

i rregu 1 or, vo i d

BOTTOM OF BORING AT 101.5'

1; H
k
.

OOZVHII-UZD)-

REMARKS

WATER CLOUDY
UATER LEVEL AT 16.0'
STEEL CASING AT 70,5'

CONTACT AT 72.0'
CONTACT 08LIOUE

HETAOIORITE FROM
72.0' TO TO

—

ROCK BROKEN UP AT
83.0' -81.0'

^5 LJ J Fj f /^ 1 jf*̂fcl jr* Tr c f f ^ f \rJr*T_ f_f_ kj t. » ^i_ . j f /™|
VM i M fi r^ iTi r^ ̂ r *^



PAQE J. Or •«

PROJECT NO' 3O3*B* BORXNO NO ITB-3 PROJECT NOME BBIOOCmTONCTI-CSTOMC

DATE BCOAN • 2-B-4O DATE rXNXBHEO ' 2-12-9O rXCUO CNOXNEER X O NIC« '

DRXUI-ER J MAYNABD. B BECK N' 635, 7SB' E X, OS6. O-"Z •

OROUNO »URrAce EUEV -«zo z^ OWL. OATEXTXME i-iz-goxo^z3 owi_ DEPTH io» o ^̂ ^̂

ORXI.L.XNCX METHOD • IO" AIB HArinCR AND 13" AIB ROTABY EOUXPnENT INOC««tX- »»>.a -»̂ ^̂ l̂

CONTRACTOR • HYOBO OBOUP. INC CHECKED BV « j MABONC" ^̂ ^̂ .

acv

. 1150

. 4100

T50

. DOO

. 3950

. 3500

. 3650

DCPTM
irn

nnn

-500 .

-1000 .

.

-1500 .

-2000 .

-2500 .

-3000 .

-3500 .

-4i no

£W*UE
TTPC

A»C re

NA

T̂
BLCUS
PEfl

It 0"!

NA

«CC
UN)

NA

WOflLt

^̂

«
«̂

^̂

ililii
•
«iîwB
•
II
11
:j: •::::*

OCSCSI'TION

Brown i sh-ye 1 low. 10yr-S/6,
gravelly SAND, trace medium to
p i ne sand and si l t , damp

l 0'

Light red. 2 5yr-6/6 CLAY, aamp
Very pale brown. 10yr-7/1, clayey
s i l t (SAPROLITE), trace pine sand.
with mica p lakes, white weathered
pe 1 dspar, dry to moist
Yellow, 10yr-7/8, s i l t (SAPROLITE). trace
clay ond pine sand with mica flakes, dry

Very pale brown iOyr-7/4, silt, (SAPROLITE)
trace to little clay, dry

Yellow brown, 10yr-5/6silt (SAPROLITE) l i t t l e
clay, moist

As above with coarse SAND rock pragments

TOP OF BEDROCK 37 0'

GRANITE

u
s

gw

cl

ml

NA

a

j T

4 "

H

C

NA

\R

WrtMKt

:

NO SPLIT SPOON SAMPLES
COLLECTED !

i
1

EASY DRILLING i

10" AIR HAMMER TO M5 C

13" AIR ROTARY BIT TO 15 G

i
I

•

;

i

;

Boi3!9 m



PROJECT NO

DATE BC3AN'

DRXL.L.EP. :

303̂ 86 BORXNO NO ITB-3

2-S-«O DATE F-XNX»HED 2-1Z-9O

J MAYNABO. R RECK N S3S. TaS'

GROUND SURrACE E1.EV +ZO 21 OUII_ OATEXTXnE 1-12-9OXO9Z3

IDRXL.L.XNQ METHOD i 1O" AIB HAMMCB AND 13" AIB BOTAHY

CONTRACTOR '

ELEV
irTI

Hee-6-

. 3750

. 3700

T650

. 3600

. 3550

. 3500

. J60

'

DEPTH
(FTJ

-nm

-•600 .

5000 .

5500 .

6000 .

6500 .

7000 .

7500 .

mm

S*V»LC
rrrc
WC NO

NA

HYDRO QBOUP. INC

SPT
9UUS
KR

It 0-1

NA

RCC
IINI

NA

Menu

,\,\,*,\,\,*

»»**»*»'*»/'
.' f*,*. >*>-.•*>,*,»»»**.«

;:;;;:;;;:;:

;;*;;;:;;;;

;;;;;;;;,;;

»-«,>.*."/*

«-',»,*,»,'

'f**l**y>̂ »

:̂!:;̂:

»;%'#;
;,>--,',<,;

-̂̂ _̂ *̂ .
%̂ SiX>̂ -̂

^̂ -w-s_̂ .r̂ r̂ s**r>*.
F̂ -0̂ %̂ ,̂mi-b«<v%.n.
î ŝ ^̂ s,

»̂>_̂ W-W--
'Ŝ ĥ ŝ N,
•Ŝ N̂ ^̂ Vn

M
«•̂ N̂̂ N̂ N.
'Ŝ Ŝ N̂ V.p̂ j-̂ -.Â

Ŝ
>-u-VSNs*V.^̂ ^̂ -̂ ^̂

-̂W*̂ --~-
-*̂ -̂*-̂ W
"•̂•̂•"̂•̂ l̂sasaPN-̂ -̂ Ŵ ,•̂ r̂v̂ — w"os«aa•*--W--PV
Ŝrf̂ w ̂.̂ Ww
H

ocsotiprioN

GRANITE

58 0'

Gray and white, METADIORITE, quartz

PASS: Z OF- "

PROJECT NAME OPIOGCSYONE/riRESTONC

»-XEl_O Ef•JOXNECR • 0 NIC5

E J.. 036, O^Z1

ClUIL. DEPTH 1O8 O'

EQUIPMENT , INGCRCOU RANO TM-6Q

CHECKED BY n J MAHONEB

u
S
C
s

NA

NA

T
«
r

NA

1

NCrtMKS j

i

1

8 0" CASING SET AT" 45 0'
I

i

i

j

HB30I32G



PAOIE 3__ or 2__

PROJECT NO- 3O3^«6_______ BORXNO NO ITB-3____________ PROJECT NAME BBIOOCtTONC /r IKCm TONC

DATE BEOAN> 2-B-9O______ DATE rXNXBHEO 2-12-90__________ rXEL.O ENOXNEER B O NIEg_______

ORXI-L.ER • J MAYNABO. R RECK N 659. 78S'_______ C i. 056. Q«Z'

GROUND BURr ACE EUEV - <*ZO Z^___________ SWL. DATE/TXME l-lZ-9OXOgz_3____ C3UIL. DEPTH 1OB O _̂ ĵ _t

DF-.I1.

ELEv
iri)

.3*0

L 3350

. 3300

„

. 3200

. 3150

. 3100

. 3050

.t-XNO

TRACT

OCHM
irn

-flnm

•8500 .

-9000 .

•

•9500 .

-10000.

-10500.

-110 00 .

-11500.

-i?n m

METHOC

DR

TIft
MO NO

NA

MYOBO

sri
n.ous

it o-i

NA

GBOUf

KCC
IIHI

NA

'. INC

PKOF1LE

:•:: :•:

::: : :::
_̂̂ \̂ ^̂ \_~*̂ ^̂ _r*_s.z.2.2:
r\S\Ŝ *̂
^̂ -̂ -ŵ _^̂ s:
^̂ ./-̂ _f~̂ _̂
•̂ ŷ — ̂̂ _̂zzyyz
->̂ ^̂ N---

^̂ S

r-̂ ^̂ ^̂ %-
-x̂ ŷ̂ ŷ .
'̂ Ŝ̂ Nrf̂ .-̂ ^̂ v̂̂ ,̂t̂ ŝ*̂ .̂
•%ŷ %̂̂ *̂
-N̂ Ŝ V̂

:̂ Ŝ

^̂ _̂ ;̂

^̂«̂ »i
«5»ft
5S«A_̂-̂ \̂̂ s,5̂55.=:

^̂
•
5̂ASS5:
^̂ ^̂ N̂,
•>̂ Nj*W%*
^̂ ^̂ Ŝ V.
5««̂
««Wi
^
S233
5S«?3
5K«»

»
'N̂ S.rN̂ WI
•>̂ X̂ ^̂ ^5«»5:
^
^̂
•X̂ Nrf̂ Ŝrf"̂ •̂ "̂ y-w

^̂̂>̂ ^̂ v-

OCSOIIPTION

GRANITE

87 0'

METADIORITE, gray and white
quartzose

•

$8301321

U

c
s

NA

NA

COL

CWEC

0
N

i •

N

NA

XPMENT INGC-»0_ RAND TĤ ^̂ Ĥ

:KED BT n j MABONCH

HCIWKS

i
1
1

1

!i
^^1

1

1

SOME HATER AT 108 0'
NO OUST

BOREHOLE MAKING APPROXIMATE^^
0 5 TO 1 0 GALLONS PER MINÛ ^



PAOC <____ or -___

PROJECT NO ' 3O3^a6___________ BORXNQ NO . IT9-3____________ PROJECT NAME BRIDGESTONE/

DATE BE3AN. 2-B-9O_____ DATE rXNXBHEO ' Z-1Z-9O__________ rXEI-O ENOXNECR a O NIES___

Df«XI_l_ER : J I-IAYNARO. R RECK N SB9. 798 •_________ E _, OS6. O*Z •

OROUNO BURrACE EI_CV i +ZO Z*___________ OUl_ DATE/'TXMC J.-J.Z-gQ/-oag3 dUL. DEPTH . J.OB O"

(DRIUL-INO METHOD • LO" ATR HAMMER AND J.3" AIR ROTARY CQl.

CONTRACTOR s

ELEv
(FT)

. 3QQQ

_

OCPTH
in)

-i?n mi

•

•

-

-

-

•

TYPE
AND NO

NA

HYOBO QBOUP*. INC

SFT
SUMS
PCR
16 0-1

NA

-

BCC
(IN)

NA

^

8̂

•a-™,

METAOIORITE, a/a

BOTTOM OF BORING AT 122 0'
ESTIMATED SUSTAINED YIELD: 13.5 gpm

/̂?30| 32

JXr-rtCNT , INGERSQL. RANQ TM-&C

CMKCKCO m*f n j HARONCR j

u
5
c
s

NA

•»

s
r

NA

1

I

1

NOTES
t

COLOR AS PER flUNSELL COLOR CHART !

-•

i



r*A9C X Qf 2

r»ROJECT NO- 303̂ 86 •O«INO NO • ITB-- « ^RO-JECT N^HE • ORrOOI_*TONE' ri*E»TONC

DATE MEOAN ' 1Z-Z6-89 DATE rXNZSHCO ' !.»-«•-•« riCUO ENOZNEER . « J HA*ONCr»

D~IIL.L.E~» • J MAYNAHO, * RECK N • &S9, Ẑ T' C , i. QSfc, •"*! '

O-eOUND SURFACE EL.EV 393 O« SU1_ Oi-iTEXTZME IS-ZS-Bg/'OTIB OWL. OEr*TH 33 O' .̂ flĤ '

O~ril_l_INCI METHOD i AI« HOT ART, 7 TX8" TRI-CONE ROT ART (ROI.UER 9XT) EaU_C~»MENT INOCHCOU *ANO ̂ Ĵ ^̂ V̂

CONTRACTOR ' HTORO QWOUP. INC CHECKED -IY « O NIES ,

ELEV
irn

. 3350

. 3500

. 3850

. 3600

. 3750

. 3700

12-29-

•ssn

. 3600

OtPTM
IfTI

n nn

-500 .

•

-1000 .

-1500 .

.

-2000 .

-2500 .

-3000 .

39

•3500 .

-4i nn

SWPU:
TYPE
fta NO

NA

S*T
mjjus
PC*

it o-i

NA

REC
IINI

NA

fwrrtc

I
mi iff iff
1
tnflffi
[jilJtff

tiltii8iffff̂ ff
Ĥ B̂

1̂
w
wili-i:

l'I*I;»'«'»

ilill

II
lijiifl
:::;:;::::

Iliil
111
•;;:•;•:•:•
•ll-i-i-
•:-:!:|:::

::•:•:;:::•

;:ji;:|:j

iiijiiiii
;I;I;1;Î ;

;';I;.;';t;

OCXHIPTION

Reddish-brown 2 Sy-'l/'1), clayey
SILT, dry

5 0'

Light gray 5yr-7/l, sandy SILT,
dry

12 0'

Redd i sh-brown 2 5yr-1/1, sandy
clay (SAPROLITE), dry 110'

GRANITE, gne i ss i c, wh i te, orange.
black, medium crystal I me,
abundant quartz and pe I dspar
content, hard, si ightly
weathered, dry

GRANITE, one i 99 i c, wh i te, orange,
same b I QCK, dry

AR30I323

u

c
s

m l

sm

cl

NA

a
N

I
T

I 1r

H

C

NA

KCrwx!

NO SPLIT SPOON SAMPLES
COLLECTED
LITHOLOGY DETERMINED BTEXAMINATION or DRILL CUTTINGS
HNU READING • 0 0 ppm i
LEL « OX

HNU READING « 0 0 ppm
LEL « OX i

HNU READING « 0 0 ppm
LEL « OX ;

!

TOP OF BEDROCK AT H 0'

HNU READING * 0 ppn ^J
LEL « OX

B" CASING SET AT 18 5'

i

'
HNU READING « 0 ppm
LEL « OX

!

APPROX DRILL RATE « IVium

HNU READING « 0 ppti ^\
LEL * OX ^B

MAKING WATER AT 10 0'



P*RO<JECT NO ' 303̂ 66 BO^ZNQ NO ITS--* _________ RRO.JECT N^SME BRIOGE.STONE'-P'IRES TONE j
)

DATE aEO*«iN > iz-zs-ae DATE rzNzsweo iz-aa-89______ F-ZEL.O ENGINEER • M j HAHQNEF* !

DRXt-UER ' .j MAT N ARO. R fflECK N 659. 2?T' E ' 1. OS6. ̂Zl'

C3r?OUNO BURF-r^CE EL.EV • 39B O-^___________ 3UL- OATEXTIME 13-29-89X07*5 OUL_ QCRTM • 33 O'

»DRI1_I_INO METHOD' AIR ROTARY. 7 TXS" TRI-CONE ROTARY 1ROULER 9IT1

CONTRACTOR '

O.CV
IFTI

.3550

>

*
——

OCPTH
IFT)

-*nn

-i"inn

-

wm.c
TYPE
NO NO

NA

HYDRO GROUP. INC

SPT
SUMS
TO!

IB 0-1

NA

-

we
IJNI

NA

PKOFILE

,',».»,'.*,»

J«'.'»̂ »'»I«

OCSCTIPTIOH

GRANITE, gne i ss i c, wh i te, p i nk
orange, black, abundant quartz
and peldspar, net

BOTTOM OF BORING AT 45 0'

ESTIMATED SUSTAINED YIELD; 0.29 gpm

^301 32k

EQUIPMENT , INGCRSOL RANQ TM-.O !

!
CHECKED WT R G NICS i

u
S
C
s

NA

T
•
T

NA

MCnVKS

i

HNU READING = 0 ppm j
LEL = Q% \

NOTES i
SOIL COLORS AS PER MUNSELL ',
COLOR CHART

1

i

i



RROJECT NO ' 3O3H8& ___________ BORXNO NO • ITB-5 ____________ f»RO»JECT NAME ' SftlDGESTONEx

DATE BEt»AN . 12-1.9-99 DATE fXNXSMEO • J.-J.7-9Q __________ PZEUD EN3XMCCR • n K JORDAN

D*HXL.L.E~I ' J MATNARD. R RgCK N . SS9. S1.3 ' E l̂ OSS. 91*'

SROUNO SURFACE CI_CV . ^X3 59" __________ OWL. O^TEXTXne 1 Z -19 -89X1320 C3UL. DE^TH Z3 O'

ORXUL.XNO METHOD AIB BOTART AIR HAHnEPt. CQHING EOUXI*nENT INGER8OU RANO TH-6Q i

CONTRACTOR MTORO OBOUP. INC _______ CHECKED BT n J MAPQNER !——

acv
IFTI

. 1150

. 1100

. D50

k MO

. 3950

x

. 3900

. 3850

. 3600

>

OCPTM
ITTI

n m

-50) .

-mfm

•

1500 .

•

-2000 .

•

•

•

3000 .

•

,

3500 .

•
-4) nn

nrpr.
WC NO

NA

SPT
BLOWS

PER
16 O'l

NA

REC"
UN)

NA

PHOTILE

SS&IKOOOOoOCvSSSSSeS
xXXwooo
?5§$§SSS

Hisiisss3

•sracSSl

•'>•._:•*;

DtSCAIPTZON

FILL, (brown i sh-ye 1 low, 5yr-6/6,
s i l t y sand with trace pebbles,
dry)

9 0'

L i ght brown i sh-gray.
2 5y-6/2, s i l t y SAND with trace
pebb 1 es, mo i st to wet

Cuttings, grayish-brown, 2 5y-5/2, SAND with
some s i l t and tace pebb 1 es, wet

TOP OF BEDROCK AT 38 0' PI p Q ft f <_ .-, ,
r\ S\ tt f J * ** ff ^

(GRANITE) - « vsn

u
s
c
s

NA

sm

*
) ———

T

F

NA

i

NO SPLIT SPOON SAMPLES TAKEN '
LITHOLOGY DETERHINED BY ',
EXAhlNATION OF DRILL CUTTINGS i

HNU READING = 0 0 ppm
LEL = 0%

i
I

HNU READING = 0 0 ppm
LEL = OX

-

>

GROUNDUATER LEVEL AT ~25 0'

HNU READING = 0 0 ppm
LEL « OX

BEDROCK CORED FROM 38 0' TO 66 6



RRO-IECT NO

DATE BEOAN .

DRXL.1.ER •

3D3-"«* BORXNO) NO ITB-5

12-H-B9 DATE rXNXBHEO • l-i7-9O

J MAYNABO, R RECK N ' 653. 313"

OROUND BURTACE EUEV •'IS S3' OUl_ OATEXTIME IZ-lS-Bg/lSZO

DRZl_l~ZNa METHOD • AIB BOTABY. AIB HAMMER. COBINO

CONTRACTOR

Q.CV
irn

. 3750

. 3700

, 3650

/dfl

. 3550

. 3500

•

OCPTM
irTi

-»i m

-•600 .

-

-5000 .

-5500 .

-6000 .

-6500 .

-

NUN NO,

2

3

1

MYDBO GROUP. INC

%BQO

90 0

90 0

90 0

..

86 0

98 0

LOO 0

rnaras.

•?•',•'.'(•','

«;*i»iv^*
I;:;;::;:;:

ill
;;;•;;;;;;;

J:;;:;:;.*;;

gg:.;:,;

igggj:
:;:;%W
:;;;:;;;:̂
:;;::::;:;:
:;:;»;*;;;-

>.*,».».«,*
*.«,'.*.»»*
;..,;,;,;..

**I».«**̂ »̂ '

,',.,!,*,»,*

::;:;::%:
»»*.«/•*•.*

:;::;:;:;:?
i::::|::::
.*,»,»/*...•

ocscniPTion

GRANITE, gne i ss i c, wh i te, p i nk i sh-
orange, black, hard, broken to
massive, very slight to slight
weathering, high angle fractures,
feldspar -rich, approximately
20% amphshole and mica, poorly
developed oanding

GRANITE, gne i ss i c, wh i te, p i nk i sh-
oronge, black, hard, broken to
massive, very slight to slight
weathering, poorly developed banding

GRANITE, gne i ss i c, wh i te, p i nk i sh-
orange, black, hard, broken to
massive, very slight to slight
weather i ng

BOTTOM OF BORING AT 68 5'
ESTIMATED SUSTAINED YIELD ' 32.1 gpm

®$3Q j 3p£

RAOE z or z

(PROJECT NAME aBiaOCSTONC/riBCSTONC

rZEL-D ENOZNEER > n K JO" DAN

E , i, 036, *!•«•

OUL. OEP*TH . 23 O' f̂l̂

COUZRMENT INOCBSOU BANO TĤ ^̂ ^̂ V

CHECKED BY1 M J MARONC*

JO NT

MAX-
UH-
AVO

—
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—
 1'~—
LO'CMtD
—
 4
O
O

1 
1

q-— 103
— too

1 2-

0
N
1
t T
I «
r *"

M

NA

•CrMMII

CORE RUN NUMBER 1 TO 39 6' ALL
GROUT
HNU READING * 0 0 ppm
LEL « OX

1
I

1

•

1

NOTES
COLORS AS PER MUNSELL COLOR CHART
CORE SIZE 1 7/8" DIAMOND ROTARY
CORE

€



PAGE: j _ of j _
PROJECT NO: 303186 BORING NO: ITB-5BC PROJECT NAME: BRIDGESTOte/FIRESTONE
DATE BEGAN: 1-11-90 DATE FINISHED: 1-11-90 FIELD ENGINEER: HCflONER/ JACOBS
FILLER : N: 659.513' E' 1,056,911'

^JROUND SURFACE ELEV.= 115.59' GUL DATE/TIME = 1-14-90 GUL DEPTH; 20.0'
PDRILLINB METHOD: EQUIPMENT' BOREHOLE CAMERA
1 CONTRACTOR: CHECKED BY= 11. J. HARONER

ELEV
(FT)

• 375.0

•370.0

• 365.0

TaEP.O

•35.0

•33.0

•tt.O

P..O

DEPTH(FT)

HfrflB-

H5.00 -

-50.00 -

-55.00 -

•

-60.00 -

.

•65.00 •

•

.

70.00 -
•

75.00 •
•

.arm

SAMPLE
TYPE
AND NO.

SPT
BLOWS
PER
16.0")

REC
(FT)

P
g
T
fe

DESCRIPTION

BOREHOLE TELEVISION INSPECTION LOG

Gran i te, gne i ss i c, Pe 1 dspar,
quartz, some darker minerals,
coarse crystal 1 ine

Vertical dike with low angle
Practure ~l.Poot in length, dark
minerals. Pine grained

Fracture, IOH angle, at 55' located
at contact with minor change to
darker minerals

Fracture at 58' vertical

Fracture at &5' rock broken

Rock broken at 65 '-67. 5'
Fracture at 68', oblique Practure
widens Prom microsize to ~1"

BOTTOM OF BORING AT 68.0'

^8301327

y:
a
a
N

ZT-
a*.-rr-.
e
N
0
f

REMARKS

UATER LEVEL AT 20.0'
STEEL CASING AT <H.O'

MICRO FRACTURE AT 15.0'
OBLIQUE, HIGH ANGLE

DIKE AT 18.0'

POSS. VOID ON ONE SIDE

AIR BUBBLES ON BORING
UALL



P»AOE i or a
RRDJECT NO i 3O3̂ «* BORXNO NO > ITZ-1 P»ROJCCT NAriE > -BIOOCBTONC/riBCSTONC

DATE BEOAN . 12-13-M OATC rZNZBHEO ' 1Z-13-M rZEUD ENOZNCCR > " K JOBOAN

OWXL.L.ER, J ABNETT. O SHXNCB N' 66O, nO- C- 1, OST. O31 •

PtOUNO BURrACC CL.EV r ̂ a* 11' OWL. OATEXTZriE IZ-i^-B-XiOOO OWL. OCP»TM . SO O' ^«

DRZUL-XNO METHOD > 6 1X4" ID HOLLO- STEM AUGEB 1O" OO EQUIPMENT . OU1 fern - CBAT ̂ :̂ Ĥ

CONTRACTOR . HTOBO OBOUB. INC CHECKED BT i n J HAJtONEI" ^™*

acv

. -650

. -600

. ffiO

. WO

. 1350

. flOO

. too

DCPTM

n nn

-500 .

•

-1000 .
.
.

•

•1500 .
•

•

-2000 .

-2500 .

•3000 .
.
•

.
-3500

-«i m

umc
TTPC

<va NO

NA

&R

wr
•UM
PER
(6 a-i

NA

301

•cc
IIKI

NA

32

PWFIU

SSW

^̂ ®
ill
wssws

1H
•

iS
WSwSvi
MSv«8«8

111

iw>wW

1
\XN&N!
p̂̂s

OtJCTtPTIOH

Cuttings red (2 5yi — 1/8),
medium groined SAND with trace
s i l t and quartz pebbles, dry

5 0'

Cuttings brown i sh— ye 1 low
(10yr-&/8), pine grained sand and
s i l t , (SAPROLITE), dry

Cuttings red (lOyi — 1/6), pine grained sand
and silt, (SAPROLITE), dry

35 0'

Cuttings weak red (lOyi — 1/1),
s i l t some c I ay and trace p i ne
grained sand (SAPROLITE), dry

u
s
c
s

gm

sm

a
N

T

• *
r T

N

T

KOVMO

HNU READING » 0 0 ppm

HNU READING • 0 0 ppm
NO ODOR

HNU READING • 0 0 pp*
NO ODOR

-

HNU READING " 28 0 ppm ^
NO ODOR •

HNU READING • 1 1 ppm
NO ODOR

HNU READING • NA
NO DOOR

HNU READING - 0 0 ppm
NO ODOR

HNU READING - 0 0 ppm
NO ODOR M

CONTINUED AIR MONITORING
UTTH HMI AKTI I Fl Nfl RFAnTNfiS



P>ACIE a__ or 3__

PROJECT NO • 303^86__________ »O«XNO NO . ITZ-1___________ RRO-ICCT NAME ' aBIDOESTONE/riRCSrONC

DATE SEOAN . 1Z-13-S9 DATE rZNZBHEO i 1Z-15-B9_______ riEUO ENOXNEER . M * JOBQAN_____

ORZL.I-ER i J ABNCTT. Q 3HINER N i 66O. ^7O •_________ E i 1. 057. 031'

3ROUND SURFACE EL.EV i 13B IX'__________ OUI_ OATEXTZI1E J.g-l-1-B9^1OOO OUU OERTM so o-______

DRIUUINO METHOD i 6 ls+~ ID HOLLDU 3TEH AUSEB 1O" OO EOUZ~MENT •• Gus PECM - «BAT zza

CONTRACTOR i MTOHO OBOUP. INC_______________ CHECKED BT • n J MABONEB

•41 (fl

euais
PER

16 O'l

UTTH HMII ANH I Fl NO RFAf1TMf;S

. 1150

fiOO .

-UOO „
2-11-85

-5000 .

D50

-5500 .

•TOO

-6000 .

6500 .

m l

Cuttings reddish-brown (5yi—1/11 s i l t and
clay (SAPROLITE). dry

Cuttings reddish-brown 15yi—5/3) s i l t some
clay and trace sond (SAPROLITE\, wet

^301329

ABOVE BACKGROUND IN BREATHING
ZONE

NO ODOR

HNU READING = 0 0 ppm
NO ODOR

ISMS
3950

HNU READING = 0 0 ppm
NO ODOR

3900

•7000 . \\vxsmwi
HNU READING * 0 0 ppm
NO ODOR

3650

•7500 .
KvXSXSXVWl

HNU READING = 0 0 ppm
v NO ODOR

rJ800

-mm



RAOE 3____ OP" 3____ I

P'ROJCCT NO • 303*86__________ BORZNO NO ITZ-1__________ PROJECT NAME aBIDOC»TONE/TIBC»TONC ,

DATE BEGAN' 12-13-83 DATE rXNXBHEO • 1Z-1S-89________ riEL-O ENOZNECR n K _OBDAN_____

DRXt-L.ER> J ABNETT. D 8MINEB N' 66O. *TO •_________ E 1. 037. Q31' |

GROUND BURP-ACC EUEV i ̂ 38 11'_________ OUIU OATEx-TZHE IZ-H-B^IOOO OWL. DEP»TH SO O'_______ t̂̂ L

ORZLUZNa rtETHOO • 61 LSI* ID HOL.LOU STEM AUGER 1O" OO

CONTRACTOR '

acv
irn

. 3750

OCPfM
IFTI

-mm

vm.c
rm
HO NO

HYOBO OBOUP, INC

»T
•Loua
PC*

it o-i

nee
IINI rramt

BB

ccscfliPTirjN

Cuttings reddish-brown (5yr-5/3). si It some
clay and trace sand ( SAPROLITE 1. wet

BOTTOM OF BORING AT 81 0'

^301330

EQUIPMENT au« -*CCH - o-^T ẑ ^̂ Ĥ

CHECKED «T M J MA»aNC« '

u
8
c
8

m l

0
N
•
z T

• *T r

N

wrwwi !

!

HNU READING » 0 0 ppm
NO ODOR

NOTES !
l

HNU READINGS ARE ABOVE
BACKGROUND

COLORS AS PER MUNSELL COLOR CHART)

NO SPLIT SPOON SAMPLES
SAMPLES LOGGED VIA ORJLL CUTTINGS i

«

•



RRO

OAT

ORXI

»ROI

t DRIl

f CON-

cm

. 150.0

. tfi.O

-Ttl.fl

[ 135.0

. •oo.o

.«*

.mo

r

JEOT

C BBB

_I_CR>

JNO B

.I_XN«

fRAOT

DEPTH
im

nm

-5 01 .

-10.00 .
•

•

-15.00 .

•

-20.00 .
.
.
•

-25.00 .
.
•

30.00 .

.

-35.00 .
.

:
•tin

HO <

AN*

unrnoc
MCTHOC

o->

SttfU
rrpe
MO NO.

NA

4/? *

3O348

ie-11
0. AM

CUEV.

>. •* 1A*

HYWW

•FT
•LOUt
PCX

NA

0/c

(
-8-

»(CTT.

1SB

" XO 1

SHOO

rtc '
(INI

NA

'31

O. 8H

T*-

HOULOU

•- INC

—————

|

1̂ 1

i
vwN1

•OHXN« NO i ITZ-2

DATE rXNX*HCD> i£-H-8«

INCB N . «SO. SS4-

BUL. DATC/TZnE > l--l-<-8SX1̂ 13

•Ttn Auacn 8- oo

OQCKZPmN

Cutt i ngs : dark ye 1 1 ow i sh-brown
(lOyr— 'I/S), clayey SAND and
GRAVEL, dry

5.0*
Cuttings^ red (2.5yr-̂ /8),
clayey s i l t (SAPROLITE), trace
sond, dry

Cuttings- red (iOyr-1/6), pine grained sand
and silt, (SAPROLITE), dry

Cuttings; yellowish-red (5yr-4/6), clayey
silt (SAPROLITEI, trace pine grovel, dry

Cuttings: yellowish-red (5yr-1/6) clayey
silt (SAPROLITE), trace pine gravel, dry

-n
rzri

u.
i.
c.
I.

gc

ml

"ABE

OJEC

.0 Ch

•Ul_

COL

OHCI
a

T.

F

_. __ of o __
T NAME r 8RIDOC»TO»ICxriBC«TOMC

IBZNECR • n , 0 HABONCB

c ' i. os«. *ie-

OffTH • i* s •

JXOMCMT • OU» BCCH - «BAT CBB

3KCB BY • B G NIC*

«-

HNU READING * 0.0 ppm

.

HNU READING « 0.0 ppm
NO ODOR

HNU READING > 0.0 ppm
NO ODOR

HNU READING • 0.0 ppt.
NO ODOR

i



RHOJCOT MO i 303««« _________ BOKXHO NO i ITZ-8 __________ p»ROJEOT NAME i 8P.IoaC8TOMCxriPtc.TWJC

DATE BEBAN . ie-l«-8» DATE rZNZBHCD • ie-l»-8< _______ rXCUO ENBZNCCR ' n J HABOMCB

ORZL.L.ER • J. ABMCTT. D. tHIMCPi N • ««O. 331" ________ f , 4, Qg«, .lie*

ROUND BURP-AOC EL.EV . • ̂ ae.TC- ________ BUL. OATr^TXMC • lg-H-88/1̂ 3 BUU DCPTM • *t 3- _____

DKZL.L.XN9 nCTHOO • ̂  1X̂ - IP HOC.LOU «TEn AUdCB »~ OD EOOZRHENT i OU8 BCCH - BBAT

CONTRACTO-. MTO-0 »PlOUr. IMC _______________ CHECKED B«T • B 8 NIC8

orv
irri

CXPTH
CfT)

-4im

TtK
NO HO, ._ t

c.

. 1100

MI-8 H5.00 .

. USD

-50,00 .

-55,00 .

-60,00 .

330,0

-75.00 .

.4.6

Cuttings; ye 11 OHish-brown l5yr-5/6), clayey
silt (SAPROLITE), trace very pine sand, dry

A I

Cuttings- yt11owish-brown (10yr-5/1), clayey
silt (SnPROLITEJ, wet to moist

HNU READING • 0 0 ppn
NO ODOR

3950 ' '

HNU READING * 0.0 ppi
NO ODOR

3900

-65,00 .
CUTTINGS UET AT 70'

J ^
3650

-70.00 .
HNU READING « 0 0 pp»
NO ODOR

RETIKAI AT SI fV



(•RO.

OATI

ORXI

BROI

1 DRXl

f CON-

OEV
crn

»

'

JCOT

C BE«

_I-C— '

JND B

.UXNB

r««OT

OCPTN
cm

-aim

MO>

AN-

URP-AOC

IfETHOI

OR-

«M»IE
TT— ;
MO NO.

NA

303̂ 8

ie-i»
0. AB

cucv.
3 • ̂  1X^

HTOWO

•n
ILDUt
PCR
ct.0'1

NA

c

>-8»

«CTT.

tae.

- xo
OPtOCI

•EC
cm

NA

O. 8H

T*-

•IOCLOU

•. INC

PKJfTLC

M1

BORZNB NO i ITZ-Z

OATC rXNXBHCO' lt-l»-8»

INCR N • 8*0. 33̂ '

VUL. DATKXTSrie i J.C-H-8»/1̂ 3

•TEH rtUOEB 8- OO

ULJUUPIXON

BOTTOM OF BORING AT 61.0'

fiR30!333

P»H

rxci

u.
i.
c.
1.

ml

•ABC

o_iec
.0 o

BUL
EOl

OHCI

T.
• .
r.

r

3 or 3
IT KMMC i BKIDaOTOMC/TXPlCSTONC

40JXNCCR ' n , J , HABDWCB

E > i. osc. »ie-
DEPTH' ^43-

JXP*nCNT > OU8 BCOM - BBAT _EA

3KEO BY' B.S NIC*

ADWMCi

AU6ER REFUSAL AT 81.0'

NOTES:

HNU READINGS ARE ABOVE
BACKGROUND

COLORS AS PER HUNSEU. COLOR CHART

NO SPLIT SPOON SAMPLES TAKEN
SAMPLES LOGGED VIA DRILL CUTTINGS



—AOE _.___ OP" 3

PROJECT NO I 30348»___________ BORZN9 NO > IT2-3____________ PROJECT NATtE I 8BIDOE8TP>4C/riBE8TOHC

DATE BEBAN • ie-gl,-8» DATE rXNXBHEO • lg-ei-8*_______ rZEUD ENBXNCER • n. g HABOMCB

DRXI_1_ER • g A-NCTT. O. 8HINCP) N • »«O. 4gQ-_________ f • 1. O38, 888"

OROUNO BURrAOE EUEV . • 44«. 44"________ BWL. OATEXTXME • lg-eg-8^XO813 BUI_ DEPTH • 4* Q-_____

ORXU1.XNB METHOD • 4 1X4- ID HOL.L.OU «TEn AUQCR 8" OO EOUXPT1CNT . OU8 BECH - JBAT

CONTRACTOR • HTOHO aBOUr. INC.____________ CHECKED BT • B a NIE8

ELEV
cm

OCPTM
cm

nm

POt
It,0-1

C.

Cu~ft i ngs ye 1 lowish— red
(5yr-5/8), clayey GRAVEL, dry

. H5.0
CĜ l—C

5.0'
-500 .

-1000 .

135,0

-15,00 .

1300

-2000 .NA

125,0

-25.00 .

-30,00 .

115.0

-35,00 .

.110.0

go

NA

Cuttings: reddish-brown (2.5yr-5/'l), clayey
silt, (SAPROLITEI, dry

Cuttings: reddish-brown (2.5yr-'i/1), clayey
s i l t (SAPROLITE), dry

ml

Cuttings: reddish-brown (2 5yr-5/"!), clayey
silt (SAPROLITE), dry

Cuttings: red (2.5yr-1/6l, clayey silt
(SAPROLITE), dry

HNU READING • 0 0 pp«

Cuttings: reddish-brown
(2,5yi—5/11, clayey s i l t
(SAPROLITE), dry „,,,„ REftoIN_ , 0 0 pp|,

•MOO ' '

HNU READING • 0 0 pp*

HNU READING * 0.0 pp*

4



PROJECT NO ' 3O34JB__________ BORXNO NO ' TT2-3____________ PROJECT NAME i BBIOOCCTOMC/TTBCCTONE

DATE BEOAN • IC-El-M DATE rXNXBHEO • xg-g.1-8*_______ rXEI_D ENBXNCEM • n.o. MABOMCB

DRU-UER • J. H-MCTT. D. 1HINCP1 N • »«O. 43Q-_________ C • J- OS«. 8g8"

JROUNO BURrACE EI-EV . • 44«. 44-________ OUL. DATEXTXME • lC-ge-8»XO8X3 -ul_ DEPTH • 4»,Q-_____

OMXUUXNH METHOD • 4 1X4" IP HOULOW BTEH HUOEB B" OO EOUXPMCNT • OU8 FECH - BBAT ggB

CONTRACTOR • HTB-0 aROUP. IMC ._____________ CHEOKEO »T . B.S, NIE»

an
cm

DEPTH
cm

-fl nn.

TTPt
MO NO.

50.00 .

395.0

55.00 .

-60.00 .

385.0

-SS.OO .

380.0

70.00 .

375.0

75.00 .

Cuttings1 yellowish-red (Syr-'VGi, clayey si It HNU READING - 0,0 ppm
(SAPROLITE), dry

KWI
135,0

-15,00 .

L2-22-

ml

18.0'

Cuttings redd i sh-yeI Iow
(7.5yr-6/8) silty clay,
(SAPROLITE), moist

cl
HNU READING • 0.0 ppm

390,0
NVAVI

60.0'
NA NA

Cuttings: yellowish-brown
(10yr-5/8), s i l t (SAPROLITE),
some sand, mo i st

HNU READING * 0.0 ppm

*l
Cuttings: yellowish-brown llOyr-5/8), silt
(SAPROLITE), some clay, net HNU READING * 0.0 ppm

370.0 |
BOTTOn OF BORIN6 AT 79.0'



PABE 3___ Or 3____

PROJECT NO i 3034««,__________ BORXNO NO i ITI-3__________ PROJECT N*W»E i 8BIDOC8TONC/TIPJC1TCNC

DrVTE -E*AN< l«-e4-8» OATE rXNXBHEO- lg-gl-8«_______ rXEl_D ENBZNEER • n , y, HAHSNCB

DRXL.L.EP* • J, A*NCTT. O. 8MINCB N • t*O, 43O' f • 1, O3fc 8C8"

(ROUND BURr AOE EUEV . • 44«. 44'________ BUL. OrtTEXTXME • lg-eg-8»/0813 BUL. OCPTH • 49 Q-______

D~ZI_t_ZNB METHOD > 4 1X4- 10 HOL.I.OU *TCn AUOCP1 8- OO

CONTRACTOR i

arv
cm

OCFTM
crr>

iwru
TTPC
MO M

HYDRO QROUP, INC .

wr
turn
rat
H.fl

•EC '
to* Htnuc OOCKCPTZM

ECMJXPMENT • OU« BCCH - »"-T "̂ ^̂ H

BHEOKED BIT i Pt S NIC« ^^H

U.
t.
c.
I

T.

r

CUTTINGS UET AT 70.0' TO 75 0'

NOTES

HNU READINGS ARE ABOVE
BACKGROUND

COLORS AS PER MLNSELLP COLOR CHAR

NO SPLIT SPOON SAMPLES
SAMPLES LOGGED VIA DRILL CUTTINGS

i

AR30I336 f



PRO

OAT

DRX

IRO

m oi-xi
CON

DXV
cm

.115.0

.110.0

. 105.0

"•010

.395.0

1-19-9

.390.0

. 365.0

180.0

L

JEDT

C BEB

-L.ER'

JNO B

_I_ZN»

TRACT

OCPTH
CFT)

-5.ro j

-in in .

-15.00 .

-20.00 .

25.00 .

30.00 .

35.00 .

-4i m

MO-

AN >

URP-AOC

METHOI

OR.

VTKJC

MO NO,

NA

3O348

Xg-gl

U. MB

CL.EV.

3 • 4 1^4

HTOmj

IPT

PC*
C6.0-)

NA

Qi:

«
-89

«CTT.

4JL8

- ID

OBOOI

MX
CZN)

NA

O "
v/ ^

3.

C**

NOLL.

P. I

PWTD.

id^
J333
J P-JN] Nfl

i -aN ««*222
??>̂
SE*1
T̂ ^

SSohli

55̂ 2
^Es

ilTi
JH*̂

!

IM

3M

1C

c

K

"i
si

^^

SJ

^

R

-J

"J

1
1

BORZHB NO < ITZ-4

DATE rXNXBHED • J.-4.1-3O

AU N i (CO, O48-

BM_ DATEXTZHE • 1-X4-9O

BTEn AUGCM •" OO

OCatMZPTXON

Cuttings; strong brown (7yi — 5/8),
SILT li t t l e sand and clay, moist

10.0'

Cutt i ngs : brown i sh-ye 1 1 ow
(lOyr-6/8), silt (SAPROLITE),
trace pine sand and gravel and
c 1 ay, dry

Cuttings: 1 i ght ye 1 1 OH i sh-brown (10yr-6/1),
silt (SAPROLITE), little clay, trace pine
sand, mo i st

Cuttings: 1 i ght ye 1 1 o« i sh-brown (2.5y-6/̂ l,
silt (SAPROLITE), little clay, trace pine to
coarse sand. Moist

Cuttings: light yellowish-brown (2.5y-6/11,
silt (SAPROLITE), little cloy, trace pine
sand, «oi3t, wet at 32.0' to 33.0'

Cutt ings : 1 i ght ye 1 1 on i sh-brown (Z . 5yr-6/1),
silt (SAPROLITE), little clay, trace pine
sand and grovel, wet

BOTTOM OF BORING AT 38.0'

PP
rxEl

u.
t.
c.
t.

ml

ml

PAAE

IOJEC

.0 El>

•WL

EDI

OWE

T.

r.

A __ or i __

IT NAT1E • •BIOaCCTONC/riPICCTONC

4BXNEER > P> 0 NICC

E > i, 034. 083-

DEPTH' BS.1T-

JIPMENT i OU8 PCCH - BBAT EEK

3KED BY < n . j HAMONCB

POVMCI

HNU READING • 0,0 ppi»

HNU READING * 0 0 ppm

HNU READING ' 0.0 pp»

HNU READING ' 0.0 ppm

AUGER CHATTER AT 25.0'
DRILLING DIFFICULT

NOTES:

HNU READINGS ARE ABOVE
BACKGROUND

COLORS AS PER MUNSELL COLOR CHART
NO SPLIT SPOON SAMPLES

SAMPLES LOGGED VIA DRILL CUTTINGS

«



PROJECT NOi

DATE BEBAN <

DRZL.L.ER •

30348« BOP.XMB NO> ITZ-3

A-1--80 DATE rXNXBHEO' J.-XC-4O

O. A-HCTT. O, 8HINCB N- •S4.81.4-

JROUNO BURP" ACE EUEV . '

ORXL.L.XNB METHOD • 4 1X4

CONTRACTOR •

cun
crn

. 1100

.U5.0

. UO.O

JO

.3900

. 365,0

.380.0

.275.0

L-1S-9

arm
cm

nm

-5.00 .

-10.00 .

-15.00 .

-20,00 .

-25.00 .

-30,00 .

-35.00 .

kinn

vmjt
TTPC
MO HO.

NA

SB

•UO . H- »WL- OATCXTXMC * J.-J..-9O

• xo HOUUOU -Ten Auacn •" oo

HYOKtl «ROUP, IMC.

IfT
•UM
rat
C4.0-)

NA

301

M£
(B»

NA

*wrm:

•5«lr5-J
W -J N ̂
K Hi H 1^1

N -1 ̂  ̂

H H) «J h| 1^ _j _j _j
N ^1 H N

33..3!!
1̂̂ 7̂ 11"̂ !

Cutt i ngs : strong brawn
(7.5yr-5/8), clayey SILT l i t t l e
pine sand and gravel, moist

5.0'

Cutt i ngs ' brown i sh-ye 1 1 aw
(10yr-&/8), sil t (SAPRQLITE),
1 i tt 1 e c 1 ay, trace p i ne sand,
dry to moist

Cuttings-- brownish-yellow llOyr-6/8), silt
(SAPROLITE). little clay, dry

Cuttings: 1 ight ol ive brown 12 5y-5/6), silt
(SAPROLITE), little clay, moist

Cuttings; 1 ight ye 1 low brown (2.5y-6/6), silt
(SAPtaiTE), little cloy, dry

Cuttings: oliveyellc* (2.5y-6/6), ailt
tSAPROLITE), little cloy, dry

PABE i or z
PROJECT NAnE 1 BBIOOE8TONC/riBC8TONC

rXEL.O EM

BUL.

BXNCER • B O NIE8

E • 4, 033, T1V

DEPTH' 41 8g' .̂^̂.

EOUXPnCNT • OU8 -ecu - --AT r̂ ^̂ H

OHEDKED BT- n,j HAMCINC"

U.
t.
c,
t.

9«

•1

T
i ••r,

N

DOWM

HNU READING ' 0 0 pp*

EASY AUGERIN6

" 4
HNU READING • 0 0 pp™
LEL • OX

EASY AUGERIN6

HNU READING • 0.0 pp*.
HARDER AUGERING AT 35.0'

«



*

€

PABE e or -

PROJECT MO > 30348* •OHZM* MO > ITZ-3 PROJECT NAME • 8HIoaeETONC/riBCCTONC

DATE BEBAN' 1-1B-8O OATE rXNXBHED' i-lB-SO rXEL.O ENOZNCER • B.O Nice

DRZL.L.ER • J. AMMCTT. O. tHINCB N< «3». »14- C< X O33. Tl»-

IROUNO BORrAOE EUEV . • 4JL.O.H- BUL. DATCXTZME « J.-J.8--O BUI_ DEPTH- 41.8C-

k DPTXUUXNCJ METHOD • 4 1X4- ID HOLLOW 8TEH AUOEB 8" OO EOUXPnCNT • OU» P-CCH - BRAT ==R

* CONTRACTOR i HYCmO CIBOUF. INC . CHCOKED BT • n . o . MABONCPJ

nrv

. 370,0
z

. 365,0

»

»

DOTH

-urn

-15.00 .

Mf̂ X

WO NO. pot
n,o-i

•cc
cm)

\\\\\
WvwSb
MWAS

OUWV1XON

Cuttings^ olive yellow (2.5y-6/6), silt
(SAPROLITE), little clay, dry

80TTOM OF BORING AT 17.0'

U.
t.

ml

0
0
N
*
1 T.
• *•
T r>
C

c
Y

MCItMCI

HNU READING • 0.0 ppm

NOTES:

HNU READINGS ARE ABOVE
BACKGROUND

COLORS AS PER MUNSELL COLOR CHART

NO SPLIT SPOON SAMPLES

SAMPLES LOGGED VIA DRILL CUTTINGS



PROJECT MO I

DATE BCBAN >

DRIL.L.ER >

3034>JC BOKXNB NO ' ITZ-t

1-11-»0 DATE rZNZBHED' 1-1E-4O

J . ABNCTT. 0 . 8HAU N • «3% HO-

• ROUND BURrAOE EL.EV . •

DRXL.L.ZNB METHOD* 4 1X4

CONTRACTOR i

CLEV
IFT)

. 110.0

. 1350

. «0 0

.335,0

.390,0

. 365.0

.mo

4/
.315.0

DEPTH
cm

nm

-5.00 .

-10.00 .

-15,00 .

-20.00 .

-25,00 .

-30.00 .

-35.00 .

'36
-41 nn

wnr
TTH:
MO NO.

NA

13 it

413, -•• BUL. 0<VTEXTXHE' NA

- ID HOLL.OU 8TCH AUdCM 8" OO

HTOMO CROUP. INC.

irr
•KM
pa
l( 0->

NA

9

tts'
(INI

NA

fOTRL

i*ti
H^MS

3 hj HI !!!

MWS-I

33«-i
SNN N
N^H H

COEKZPTION

Cuttings: strong brown
(7.5yr-5/8), clayey SILT l i t t l e
pine gravel, moist

5,0'

Cuttings: brownish-yellow
(10yr-6/8), s i l t (SAPRQLITE),
l i t t l e c 1 ay, trace p i ne sand,
mo i st

Cuttings: brown i sh-ye 1 1 ow (10yr-6/8), silt
(SAPROLITE), little cloy trace pine sand,
BOISt

Cuttings' bronnish-yelloH (10yr-6/8), silt
(SAPROLITE), little cloy, dry

Cuttings; brownish-yellow llDyr-6/8), silt
(SAPROLITE), little cloy, -oist

PABE 1 or -

PROJECT NAME i 8HIpqc»TOIC/riPlC8TOMC

rXEI_O ENBXNEER • " 0 NIEI

•Ul_

E' J. 03«, OJ.T-

DEPTH < NA .̂ .̂

EDUZPnCNT i OU8 P>ECH - BBAT r̂ ^̂ B

CHECKED BT • n J HABOMCB ^"^

U.
1.
C.
t.

Ml

Ml

T
t,
r

•own

EASY DRILLIN6

HNU READING • 0 0 ppin

_

EASY AUGERIN8 î L

LEL • OX
HNU READING ' 0 0 ppi»

EASY AUGERIN6

HNU READING * Q Q pp*

HARD DRILLING

«



PRO

DAT

DRXI

»ROt

i ORX1

| CON-

OCY
CFT)

>

>

JEOT

B BE*

_I_ER-

JNO B

-L.XNO

TRACT

OCPTH
CFT)

-4i nn

•

.

MO-

AN-

URrAOE

METHOt

DR.

•WWJE
TTTC
WO NO.

3O348

1-11-

U. AM

EL.EV.

J • 4 1X4

HTOWO

•rr
mam
rat
n.o-i

8

80

NCTT.

413

" ID 1

BPWXJI

CJX)

a. 8H

-••

4OI.LOM

». INC

PMRU

\\\\\'

BORXMB NO • XTZ-ft

DATE rXNZBHCO • JL-ie-80

*U N > «9-. HO-

BM. OATCXTXnC - NA

•TEH AUGCP) B" OO

coo"-™

BOTT01 OF BORING AT 11.0'

i
PR

rXEL

u.
t.
c.

>ABE

OJEO

.O EF<

BUL.

EOL

OHEI

T.

r .

e __ or 5 __

T NAME - •BIOaC8TOMC/-riBC8TONC

IBXNEER • BO NICC

c • i, as*. OIT-

DEPTH • NA

JXPtlENT • 8U» PCCH - BP1AT BE*

3KEO BT • n.J HABONCB

POX-J

BEDROCK AT 10.0'

NOTES:

HNU READINGS ARE ABOVE
BACKGROUND

COLORS AS PER MUNSELL COLOR CHART
NO SPLIT SPOON SAMPLES
SAMPLES LOGGED VIA DRILL CUTTINGS
HOLE GROUTED TO THE SURFACE
I BENTONITE AND PORTLAND)

NO rELL CONSTRUCTED



PROJECT MOi

DATE BEBAN •

DRZL.L.ER •

aO34«« ... .. ,. BORZNB NO i ITZ-T

1-1T-KJ

_. AUNCTT.

•ROUND BLWrACE EUEV . •

DRXL.L.XNB METHOD > 4 1X4

CONTRACTOR: >

OJEV
crn

. 1200

. 1150

. 110 0

. 1)5,0

.1000

.395.0

.380.0

L 305.0

OCPTH
CFT)

nm

-500 .

'

-10,00 .

•

-15.00 .

-20,00 .

-25.00 .
.

-30.00 .

-35.00 .

-4i rm

TTPC
MO NO.

NA

1H3,

DATE rXNXBHED • 1-18-vo

PABE _. _____ Of 3 ____

PROJECT NAME i 8*IEXJG»TONCXriBE8TONC

r ZEL.D ENBXNEER • n . J HABONCB

r . CO-NCLJ- N l «3». 8C4-

4C3 . SO' BUL. DATCXTZP1E • 1-18-«OX1OSO

* ZO HO-l-OU 8TEM AUdCB 8" OO

HTOKO •WOO*. INC.

8LO*
PEP.

It 0-)

NA

MSI

ICC'
(IN)

NA

'2

p«cniE

SM&*
î

?,4̂ <
§t>̂

i
1}\W
M
M
H
M
1M

1

1
1
1

COmPTXGH

Cuttings: yellowish-red (5yi — 5/8),
sandy GRAVEL, sone silt, dry

5.0'
Curt i ngs : yellowish-red (5yi — 5/8),
s i l t (SAPROLITE), some clay,
trace sand, dry

Cuttings: yellowish-red (5yr-5/8), clayey
silt (SAPROLITE), trace sond, dry

Cutting*: y_l lowish-red (5yr-5/S), clayey
silt (SAPROLITE 1, trace sond, occasional
gravel (p«a-sizel lenses

Cutting*: strong brown (7yr-5/8), cloyty
•ilt CSAPROLITEI, dry
so«e silty cloy layers, strong brown
(7.5yr-5/6), dry to slightly »oist

BUL.

E • 4. 039. 88T-

DEPTM- 43 0- .̂ f̂ej

EOUZPHENT • CKJ« BCCH - BBAT ̂ ^̂ B

OMCCKED BT • m a NIE» ^̂ ^̂ 1

u.

e.
1,

9*

Ml

0
H

1
; T

r.

N

———————————————————————————————————————

MDVMC*

HNU READING • 0 0 pp«
NO ODOR OR STAIN

HNU READING « 0,0 ppm
NO DOOR OR STAIN

-

Ĵ

Ĥp
HNU READING • 0 0 pp* 1
NO ODOR OR STAIN

HNU READING * 0.0 pOM

HNU READING • 0,0 pp-

HNU READING • 0 0 pp-
NO ODOR OR STAIN

HNU READING • 0 0 pp.
NO ODOR OR STAIN

J



PABE 2____ C*r 2____

PKOJECT MO C 3OJ48*___________ BORXNB NO > TTZ-T____________ PROJECT NAME 1 8BIOOE8TOMCXriBE8TONC

DATE BE8AN • 1-1T-8O DATE rXNXBHEO • 1-18-«Q________ rXEUO ENBXNEER • n.o, HABOMCB

DMXUL.EM' J. *m«TTT. T. eORNP-L. N. 88-. 8»4-_______ f, I. O3S. 88T-

3ROUNO BURrAOE EUEV . • 4-3.30"_______ »UU OATEXTTXHE • 1-18-8O/1O3O BUU OEPTH ' 43 Q-_____

DRXL.I-ZNB METHOD • 4 1X4- ID HOULOU 8TEM AUgCH 8- OO EOUXPnCNT • OU8 PECH - 1BAT CCrt

CONTRACTOR- HTOfTO a-QUP. INC.______________ OHEOKED BT • B.6. NIC»______

CLEV
(FT)

i nn

•WPU
TTPt
MO NO. rat

ct.o*>

PWFTU i.
c.
t.

-̂ 5.00 .

375.0

-50,00 .

-60.00 . NA NA

70.00 .

75.00 .

T

Cuttings: strong brown (7.5yr-5/8), eloyey
silt (SAPROLITE), dry to slightly Moist

Cuttings: browi/strong brown !7.5yr-1/1),
clayey silt (SAPROLITE), local cloy layers,
trace pea size gravel, moist

Cuttings: strong brown (7.5yr-5/6), clayey
silt (SAPROLITE), trace sand, trace pine
gravel, wet

Ml

Cuttings: dork grayish-brown (10yr-5/2)(
clayey silt (SAPROLITE), trace pine sand,
trace pine sand, wet

Cuttings: Iight olive brown IZ.Syr-S/l),
clayey silt (SAPROLITE), trace pine sand, wet

hrrmn f?

HNU READING " 0.0 ppo
NO ODOR OR STAIN

HNU READING * 0.0 pp-
NO ODOR OR STAIN

N*M
370.0

-55.00 .

° V1V1V CUTHNGS WET AT 60.0'

HNU READING • 0.0 ppn
NO ODOR OR STAIN

MINOR UET ZONE AT "60.0'
KXSXS1-a.oo.

HNU READING • 0.0 pp»
NO ODOR OR STAIN

J RSS9 '
l 355.0

HNU READING > 0.0 pp-
NO ODOR OR STAIN

•• 35D'D "̂" WET ZONE AT 70.0'



PABE 3 or a
PROJCDT MOl 30348* BOMXMB NO i ITZ-T PROJECT NAME I 8BIO8C8TO*ie/-riBC8TO4C

DATE BEBAN- 1-1T-*O DATE rXNXBHEO- 1-18-«O rXEL-O ENBXNEER • n J HAMONCB

DRXL.L.ER- J, ABtJCTT. r. COMNEU. N- «-«, M4- E- 1, O33, 88f

•ROUND BURrAOE EUEV . •

DRXL.L.XNB METHOD- 4 1X4

CONTPfAOTOH •

OTY

. 3D.O

arm

-mm
.

•
•

-85.00 .

•

•

•

MO NO.

NA

483,30- BU_ OATEXTXnCi l-l«-*O/iO3O

* ID HOL.LOU 8TEn AO8EB 8" OO

HYDRO •HOOT, INC,

PCX
It. 0-1

NA

tec
cnn

NA
1w

m̂

Cuttings; olive brown (2.5yr-1/1), clayey
silt (SAPROLITE I, itoist, trace weathered
bedrock pieces with iron stained, dark colored
Minerals, low quartz content

BOTTOM OF BORING AT 86.0'

BUt. DCPTH* -T5.0' .̂ î l

EQUIPMENT > «J8 PCCM - (HAT ̂ Ĥl

OHEOKED BT • B U NIE8 |

U.
*.

Ml

T,

—— ——————————————————————————————

KfWMCJ

HNU READING • 00 pp.
NO DOOR OR STAIN

BEDROCK AT 86.0'

NOTES:

HNU READINGS ARE ABOVE
BACKGROUND

COLORS AS PER MUNSELL COLOR CHART

NO SPLIT SPOON SAMPLES
SAMPLES LOGGED VIA DRILL CÛ W

P̂f

•



INTERNATIONAL TECHNOLOGY CORPORATION

APPENDIX C
MONITORING WELL/PIEZOMETER INSTALLATION DIAGRAMS



PROTECTIVE RISER CASING (6.5~x5.O')

APPROXIMATE EXISTING
GROUND SURFACE;
EL. 437.79'

BOTTOM OF BORING
NOTES:
1. RISER PIPE IS 4 IN. I.D. SCHEDULE 40 PVC INSTALLATION DETAILS

PIPE, THREADED. FLUSH-JOINTED. 1Mb IALLATION DETAILS
MONITORING WELL ITP-1

2. SCREEN IS 4 IN. I.D. PVC SLOT
SCREEN (0.020 IN. SLOT SIZE). PREPARED FOR

3. LOWER END OF SCREEN IS CAPPED.-
4. ELEVATION OF WATER LEVEL 429.1$ 3 0 f 3 f* £ WOODLAWN LANDFILL RI/FS

5. WATER LEVEL READING ON 2-1-90. ______
INTERNATIONAL

• H H
® 1984 IT CORPORATION "MOT TH

ALL COPYRIGHTS RESERVED (NU ' lu



PROTECT!̂  RISER CASING (6.5"x5.O')

NOTES:

APPROXIMATE EXISTING
GROUND SURFACE
EL. 438.07'

yfc&iFZ&V'

BOTTOM OF BORING—'

1. RISER PIPE IS 4 IN. I.D. SCHEDULE 40 PVC INSTALLATION DETAILS
PIPE. THREADED. FLUSH-JOINTED.

MONITORING WELL ITP-2
2. SCREEN IS 4 IN I.D. PVC SLOT

SCREEN (0.020 IN. SLOT SIZE). PREPARED FOR

3. LOWER END OF SCREEN IS CAPPED.
4. ELEVATION OF WATER LEVEL 422.»8j?/? JQ , „ ( __ WOODLAWN LANDFILL RI/FS

S. WATER LEVEL READING ON 2-1-90. " ' ̂  7 ^^ JNTEENATIONAL
I |J U TECHNOLOGY

J^copYSSn^OTVEP____________"NOT TO SCALE"______EJJ CORPORATION
t)e Not Sari* ThU Ornfag'



PROTECTIVE RISER CASING (6.5"x5.O')

EXISTING

BOTTOM OF BORING
NOTES:

1. RISER PIPE IS 4 IN. I.D. SCHEDULE 40 PVC INSTALLATION DETAILS
PIPE. THREADED, FLUSH-JOINTED.

MONITORING WELL ITP-3
2. SCREEN IS 4 IN I.D. PVC SLOT

SCREEN (0.020 IN. SLOT SIZE). PREPARED FOR

3. LOWER END OF SCREEN IS CAPPED.
4. ELEVATION OF WATER LEVEL 417.87'. flft-jg WOODLAWN LANDFILL RI/FS

5. WATER LEVEL READING ON 2-6-90. f ̂ ̂  O __^__
CT̂ l INTERNATIONAL
I • • TECHNOLOGY

® 1984 IT CORPORATION "MOT Tn CI->AI c" E_X_3 CORPORATIONALL COPYRIGHTS RESERVED NOT T0 SCALE ••̂•J lUKjVUKAliUfl
1>e MM (Ml* Thto Dmtag*



PROTECTIVE RISER CASING (6.5"x5.0')

NOTES:

i<TH-ui.z</>*
UJ —
CD UJ

EL 467.62'
coesi
CN "XX;**JK r:*:*:• rF.K.(r.JT p .- APPROXIMATE EXISTING

CEMENT COLLAR / GROUND SURFACE
EL 465.34'

?>>?>>&>?>. •̂
V $">, ^1g

%

1

^
\S
\Ni
^

77
77
7,

^

•̂  ••
\^
N^
S^

^

1
x\

/
/
/
/
/
;

\

<̂<<?<<<̂

!
1 .y ®
1!
i

K^

b
COn

^Rp i
II ,
I
g

kX
-T ————————— ̂

!3 ^

/) ^

>̂

-

^

w

b
<D

fi

Gf\<t

b
<N
Ol

iY
$ TIP EL 373.34' '

^

b
cvi
0)

fWW&<<X<<̂

g r7?

,̂,̂ /r, w, «_-„„»_.

1. RISER PIPE IS 4 IN. I.D. SCHEDULE 40 PVC INSTALLATION DETAILS
PIPE. THREADED, FLUSH-JOINTED.

MONITORING WELL ITS-1
2. SCREEN IS 4 IN I.D. PVC SLOT

SCREEN (0.020 IN. SLOT SIZE). PREPARED FOR

3. LOWER END OF SCREEN IS CAPPED.
4. ELEVATION OF WATER LEVEL 409 / Q ̂  g WOODLAWN LANDFILL RI/FS

5. WATER LEVEL READING ON 2-1-90.

1984 IT CORPORATION „ „
ALL COPYRIGHTS RESERVED _____NOT TO SCALE_____
"Do Not Soak Ihli Drowln/



PROTECTIVE RISER CASING (6.5"x5.O')

APPROXIMA TE EXISTING
GROUND SURFACE
EL 422.02'

BOTTOM OF BORING
NOTES:
1. RISER PIPE IS 4 IN. I.D. SCHEDULE 40 PVC INSTALLATION DETAILSPIPE. THREADED. FLUSH-JOINTED. INSTALLATION DETAILS

MONITORING WELL ITS-2
2. SCREEN IS 4 IN I.D. PVC SLOT

SCREEN (0.020 IN. SLOT SIZE). PREPARED FOR

3. LOWER END OF SCREEN IS CAPPED.
4. ELEVATION OF WATER LEVEL 373.̂ ' ^ . WOODLAWN LANDFILL RI/FS

5. WATER LEVEL READING ON 1-19-90. ̂  « I 3 5/1 —————u u nm INTERNATIONAL
| • • TECHNOLOGY

® 1984 IT CORPORATION -.,.-- T- -- . _- ^̂ Ĵ CORPORATIONALL COPYRIGHTS RESERVED________________NOT TO SCALE •"*••••• vw«_-v*wniv«
tn H*t SM!« Thto Dmrini*



O)
ro

, PROTECTIVE RISER CASING (6.5"x5.0')
oo

•..
(j_3oz

ST
CM
I

NOTES:

APPROXIMA TE EXISTING
GROUND SURFACE
EL 422.89'

>7>K

BOTTOM OF BORING — '

1. RISER PIPE IS 4 IN. I.D. SCHEDULE 40 PVC INSTALLATION DETAILS
PIPE, THREADED. FLUSH-JOINTED. INblALLAFION DE.IAIL5

MONITORING WELL ITS-3
2. SCREEN IS 4 IN I.D. PVC SLOT

SCREEN (0.020 IN. SLOT SIZE). PREPARED FOR

3. LOWER END OF SCREEN IS CAPPED. M p ̂
4. WELL DRY AS OF 4-10-90 MEASURÊ .0 / 35 / ^OODLAWN LANDFILL RI/FS

PT̂ l INTERNATIONAL
| M • TECHNOLOGY

© 1984 IT CORPORATION _ _ ^̂ Ĵ CORPORATIONALL COPYRIGHTS RESERVED ___ NOT TO SCALE mmWmmmmWm WV/JVrw«AliU«
•Do Nat Safe Dili Drew(n/



NOTES:

PROTECTIVE RISER CASING (6.5"x5.O')

CEMENT COLLAR
APPROXIMA TE EXISTING
GROUND SURFACE

13 1/4"0
BORING
(0.0-0.601)

UJ

10"0 STEEL CASING

8"0 STEEL CASING
7 7/8"0 BORING
010-164.2')

7'

.—— ,,w „, ~_*,.,..v,

1. RISER PIPE IS 4 IN. I.D. SCHEDULE 40 PVC INSTALLATION DETAILS
PIPE. THREADED, FLUSH-JOINTED.

MONITORING WELL ITB-1
2. SCREEN IS 4 IN. I.D. PVC SLOTTED

SCREEN (0.020 IN. SLOT SIZE). PREPARED FOR

3. LOWER END OF SCREEN IS CAPPED. -

4. ELEVATION OF WATER LEVEL 4O9.01̂ /> ' ~ - W°°DLAWN LANDF'LL R'/FS

5. WATER LEVEL READING ON 2-16-90.
ff || TECHNOLOGY

© 1984 IT CORPORATION "MAT Tn or-Ai c" ^̂ ^̂| CORPORATION
ALL COPYRIGHTS RESERVED INU ' lu
•D* IM lMt« Thto Dmtng*



*1
SI

•

UJ

N

O

O)

/——PROTECTIVE RISER CASING (6.5"x5.O')

CEMENT COLLAR

APPROXIMA TE EXISTING
GROUND SURFACE
£L 420.22'

PUIz(/>ui —
ODuU
Z
U-'

13 1/4"
BORING

(0.0-62.01)
8"0 STEEL CASING

7 7/8"0 BORING
(70-102')

BOTTOM OF BORING

NOTES:

1. RISER PIPE IS 4 IN. I.D. SCHEDULE 40 PVC INSTALLATION DETAILS
PIPE, THREADED. FLUSH-JOINTED.

MONITORING WELL ITB-2
2. SCREEN IS 4 IN I.D. PVC SLOTTED

SCREEN (0.020 IN. SLOT SIZE). PREPARED FOR

3. LOWER END OF SCREEN IS CAPPED

4,

5. WATER LEVEL READING ON 1-19-90.

. LOWER END OF SCREEN IS CAPPED,,

. ELEVATION OF WATER LEVEL 37«l/?30 / 35 , ^^ ^^ RI/FS

INTERNATIONAL
TECHNOLOGY

® 1984 IT CORPORATION »KinT Tn O/^AI r" bU CORPORATION
ALL COPYRIGHTS RESERVED N(J ' ' u
•Do N.t Seal* ThU Dmtog*



NOTES:

PROTECTIVE RISER CASING (6.5"x5.O')

CEMENT COLLAR
APPROXIMA TE EXISTING
GROUND SURFACE
EL. 42O.24'

13 1/4"0BORING——•

I
UJ

I

<
ui
CQ LU

7 7/8"0 BORING
(45.0-122.0')

1
b
d
CM

$
^

n-l
'.'.' •'•'

< iX •II
| TIP EL 298.24'

ĉ t̂ ĉ îCsS&cvc

X̂x̂ xSW

BOTTOM OF BORING—'

1. RISER PIPE IS 4 IN. I.D. SCHEDULE 40 PVC INSTALLATION DFTAII <?
PIPE. THREADED. FLUSH- JOINTED. INblALLAllON DETAILS

MONITORING WELL ITB-3
2. SCREEN IS 4 IN I.D. PVC SLOTTED

SCREEN (0.020 IN. SLOT SIZE). PREPARED FOR

3. LOWER END OF SCREEN IS CAPPED. ft D

4. *"ELEVA-HON OF WATER LEVEL 370.03'. * * 3 0 / 3 5 ̂  WOODLAWN LANDFILL R./FS

INTERNATIONj
TECHNOI.OGY

5. WATER LEVEL READING ON 3-2-90. ______ INTERNATIONAL

® 1984 IT CORPORATION »,.,-.,. Tn ^^A, c- ^̂ .mm̂ m CORPORATION
ALL COPYRIGHTS RESERVED NU ' IU
*D« IM to** 1M* Drwwtaj"



•=fi§Em

02
•̂i

A

m - - . 1 3

(0.0-18.5')i - v 'o
5*

U
O

LU

I——PROTECTIVE RISER CASING (6.5"x5.O')

CEMENT COLLAR
APPROXIMATE EXISTING
GROUND SURFACE
EL. 398.04'

g*HUJ
UJm

w

BORING

8"0STEEL CASING-?

7 7/8"0 BORING
(18.5-45.0')

Q
2

O
d

BOTTOM OF BORING
NOTES:
1. RISER PIPE IS 4 IN. I.D. SCHEDULE 40 PVC INSTALI ATION DFTAII S

PIPE. THREADED, FLUSH-JOINTED. IN5TALLAI1ON DETAILS
MONITORING WELL ITB-4

2. SCREEN IS 4 IN I.D. PVC SLOTTED
SCREEN (0.020 IN. SLOT SIZE). PREPARED FOR

3. LOWER END OF SCREEN IS CAPPED.

4. ELEVATION OF WATER LEVEL 365.04'. 3̂0 | 355 W°°DLAWN LANDRLL R'/FS

5. WATER LEVEL READING ON 12-29-89. I I I INTERNATIONAL
• • • TECHNOLOGY

© 1984 IT CORPORATION . . LU CORPORATION
ALL COPYRIGHTS RESERVED NOT TO SCALE
T>o Not Seal* Th- Drmrtng*



NOTES:

PROTECTIVE RISER CASING (6.5"x5.O')

CEMENT COLLAR
APPROXIMA TE EXISTING
GROUND SURFACE
EL. 415.59

y?>f,

BOTTOM OF BORING—'

1. RISER PIPE IS 4 IN. I.D. SCHEDULE 40 PVC INSTALLATION DFTAILS
PIPE. THREADED. FLUSH-JOINTED. INblALLAIION DETAILS

MONITORING WELL ITB-5
2. SCREEN IS 4 IN I.D. PVC SLOTTED

SCREEN (0.020 IN. SLOT SIZE). PREPARED FOR

3. LOWER END OF SCREEN IS CAPPED.

4. ELEVATION OF WATER LEVEL 395.35'. «»---- W°°DLAWN LANDRLL R'/FS

5. WATER LEVEL READING ON 1-19-90.
TECHNOLOGY

© 1984 IT CORPORATION Ĵ̂ J CORPORATION
ALL COPYRIGHTS RESERVED

EDI
De H*t tat* ThU


