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1.0 INTRODUCTION

•

•

This Final Cover Work Plan (FCWP) outlines the construction methods and procedures to be
followed for the Final Cover Construction (FCC) at the Supply Side Landfill, Great Lakes,
Illinois. The FCWP shall be used as a comprehensive reference document for the requirements
of the various construction aspects of the FCC. It does not present all the details of the FCC
requirements, but rather references the previously approved Plans and Drawings for the Supply
Side Landfill FCC. Further details, as necessary, can be found in the referenced documents in
each section of the FCWP. The plan has been prepared to be consistent with the documents in
the FCWP References portion of this plan. Overall, this FCWP, including the Project Plans and
Report and Drawings in Appendix A and B, respectively, form the comprehensive requirements
for the FCC at the Supply Side Landfill.

All documents listed in the FCWP References and other documents that pertain to construction
activities, including revisions to the documents, are to be maintained, used and followed as part
of this FCC/FCWP. Unless noted specifically otherwise, the requirements of the Project Plans
and Report (Appendix A) and Drawings (Appendix B) will govern the construction
requirements.

1.1 Background Information

The Supply Landfill is a 18.0-acre, former Department of the Navy (Navy) base sanitary landfill.
It is located within the Naval Station in Great Lakes, Illinois, approximately 40 miles north of
Chicago, along the western shores of Lake Michigan. The site was used for a short period of
time in the mid-1960s. In addition to typical sanitary landfill wastes, concrete and other
demolition debris have been found during various construction activities in the area of the
landfill.

Investigations were performed in 200I to determine the presence ofmethane and volatile organic
compounds in the landfill gas. In late 2002 and early 2003, an investigation was conducted to
determine the thickness and properties of the existing soil cap and to collect samples of
groundwater from the waste mass.

In August 2003, a Project Plan and Report Final Cover Study was prepared for the Navy by
Versar, Inc. (Versar). This Report forms the basis for the construction requirements outlined
herein.

The location of and the existing site plan for the Supply Side Landfill are shown on the drawings
in Appendix B.
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•
The key elements of the FCC for the Supply Side Landfill include:

• Permitting;

• Installation of erosion control measures and site fencing;

• Installation ofpassive landfill gas collection system;

• Placing/compacting cover material;

• Placing topsoil and seeding;

• Long-term maintenance; and,

• Implementation of land use controls that allow for the future use of the open land space
on the landfill surfaces while preventing potentially adverse/damaging activities and
allowing unrestricted limited use of the adjacent areas.

1.3 Final Cover Work Plan Organization

•
The remainder of this FCWP is dedicated to orgamzmg the requirements and presenting
procedures to be followed during construction of the FCC at the Supply Side Landfill. The
FCWP has been organized to present in a logical, chronological order, the requirements for the
FCC beginning with Environmental Protection Requirements and Pre-Mobilization and ending
with Post Construction.

The FCWP presents the required information in the following sections:

• Section 2 - Environmental Protection Requirements -This section defines the
procedures to ensure adequate environmental protection from potential releases at the site
during FCC construction, and includes the following plans:

Spill Control Plan

- Dust Mitigation Plan

- Decontamination Plan

Stormwater Management Plan

Erosion Control Plan

•

• Section 3 - Pre-Mobilization Requirements - The Pre-Mobilization Requirements
define plans and procedures that need to be addressed prior to conducting the FCC on
site, and include:

- Permitting Plan

- Pre-Construction Survey

- Health and Safety Plan

2



Section 4 - Final Cover Construction Requirements - The fieldwork associated with
the construction activities is described in this section, which defines the requirements for
the implementation of the FCC, and includes the following sections:

- Landfill Gas Venting System

- Final Cover

- Additional Features

•
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•
• Section 5 - Post Construction Requirements - Post construction requirements included

in the FCC are as follows:

Site Restoration (finish grade, topsoil seeding, erosion control, and access road
removal)

- Post-Construction Survey

- Demobilization and Project Closeout

- Maintenance Plan

•
1.4 Project Organization

The TolTest, Inc. (TolTest) Project Manager, Mr. Jeff Tinney will be the day-to-day manager on
site. The Project Manager will be on site regularly and will mange all aspects of the project,
including regulatory, scheduling, construction, subcontract management, and Health and Safety.
All other site personnel will report through the respective chain up to the Project Manager.

All Contractors employees on site have the authority to stop work if they feel there is a threat to
worker safety or a potential negative impact to the environment.

1.5 Schedule

The anticipated schedule for construction of the FCC at the landfill is found in Appendix C.
Further refinement of schedule will be an on-going process throughout construction, and updates
to the schedule will be distributed to the project team on an as-needed basis.

1.6 Meetings and Reports

TolTest will provide the Navy with daily reports detailing the work activities performed.
Minutes from any meeting regarding the FCC of the Supply Side Landfill will be developed by
TolTest and provided to the Navy for review and approval.

1.6.1 Preconstruction Meeting

•
Prior to the field mobilization, and following Notice to Proceed, a preconstruction meeting will
be held to discuss the major site construction activities, introduce the project team and coordinate
administrative requirements. The meeting will be attended by Navy representatives, Versar, the
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Navy's third party consultant, TolTest's Project Manager, and other project team members, as
necessary. The meeting will be held at the site.

1.6.2 Progress Meetings

Progress meetings will be held as needed at the site during periods of major construction
activities. Meetings will be attended by the Navy representatives, Versar representatives,
TolTest's Project Manager, major Subcontractors, vendor representatives, and other project team
members as necessary. The purpose of the meetings will be to update all parties on the progress
of the work, review schedule and upcoming tasks, and to discuss issues relative to the work.

An agenda will be prepared for the meetings by TolTest, and TolTest will preside at meetings,
record the minutes, and reproduce and distribute copies of minutes to the meeting participants.
The minutes will also be distributed to parties affected by decisions made at the meeting.

1.6.3 Post-Construction Meetings

Following substantial completion of the construction activities, a pre-final inspection and final
inspection meeting will be held to review the status of the construction, and perform a final
inspection for acceptance of the installed facilities. The pre-final inspection will be held
following installation of the majority of the equipment and facilities. A punch list will be
developed and documented for resolution of incomplete items, items that need repair, or items
that need replacement. Following completion of the punch list items, the final inspection
meeting will be held and by that time, the construction activities will be verified as complete.

1.6.4 Daily Reports

Daily reports will be prepared that summarize the field activities being performed. A list of all
on-site personnel, equipment list, materials, etc. will be included in each report. The report will
also provide a description of any problems, the corrective actions taken, and the effectiveness of
the corrective actions. The TolTest Project Manager will be responsible for the preparation of
the report, and will sign and submit the report at the end of each day. The report will be provided
directly to the Navy.

4
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•
2.1 Spill Control Plan

The Spill Control Plan summarizes spill and discharge control procedures and methods for
construction activities associated with the FCC at the Supply Side Landfill, Great Lakes, Illinois.

2.1.1 Sources ofPotential Spills

Most fueling and routine maintenance of construction equipment (excavators, dozers, loaders, off
road trucks, compaction equipment, etc.) will be performed at the site. On-site equipment may
be fueled directly from fuel delivery trucks that visit the site on an on-call basis during periods
when fewer pieces of equipment are required for the work.

2.1.2 Spill Prevention Measures

•

All fueling of the mobile construction equipment will be at the fuel delivery trucks. Spill
containment and control measures will be provided at the tanks. The measures will include, but
not necessarily be limited to, storing shovels, sorbent pads, plastic bags, buckets, drip pans, and
other similar material at the tank locations for use in containing any minor spills that may occur.
Any equipment leaking or spitting fuel will be removed from the site or fixed prior to further
work.

2.1.3 Others

Liquids and solid chemicals that may be used at the site or for other reasons, will be transported,
stored, and handled following the manufacturer's recommendations and applicable regulations.

2.2 Spill and Discharge Response

Spills are generally defined as incidental spills or emergency spills under 29 CFR 1910.120 as
follows:

• Incidental Spills - Leaks, spills or discharges that can be safely absorbed, neutralized or
otherwise controlled by employees in the immediate release area

• Emergency spills - Leaks spills or discharges that require a response effort by employees
from outside the immediate release area or by other designated responders (HAZMAT
Team)

The definitions are based on hazards to workers responding to and/or cleaning up the spill.

•
Sources ofpotential spills anticipated at the site should result in incidental spills under the above
definitions. The following discussions of spill and discharge response procedures are for
incidental spills.

5
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2.3•
All site workers are responsible for conducting their assigned duties in a manner that will prevent
spills. The Project Manager, Health and Safety Officer, and Supervisor will be responsible to
instruct and train each worker to the specific duties the worker should perform to prevent spills
and discharges, and will be responsible to monitor worker performance and site conditions to
reduce the chances of spills and discharges.

The person discovering a spill or discharge, will take such immediate actions that can be safely
made to stop the spill or discharge. Persons near the spill or discharge will be warned. No
actions will be made that will jeopardize the workers safety. That person will then notify the
appropriate supervisor (Supervisor, Project Manager, Health and Safety Officer), who will
arrange for further notifications and will assist in evaluating the spill or discharge and remedial
actions. Individuals and agencies to be notified, and the timing of further notifications will
depend on the type and location of the spill or discharge. All notifications should be made in a
timely manner. Ultimately, the Project Manager, Health and Safety Officer, and Supervisor are
to be informed.

•
In the event of an emergency spill, as previously defined, the Navy will be immediately
contacted. Ifregulatory investigations are warranted, the Navy will conduct them.

The following information should be included in spill or discharge incident notifications:

• The name of the person making the notification

• Facility name, location of spill, and phone number

• A briefdescription of incident and time discovered

• Material(s) spilled, source, and approximate quantity

• Areas affected

• Possible hazards to human health or the environment

• Weather conditions

•
6
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Table 2.1 Emergency Phone Numbers

Steve Nichols, Navy Project Manager - Cell Phone

Steve Nichols, Navy Project Manager - Office Phone

Jeff Tinney, TolTest Project Manager - Cell Phone

(847) 366-7328

(847) 688-2600 X 481

(847) 812-8200

•

•

In the event that the spill or discharge is reportable under local, state, or federal laws, the Project
Manager will prepare a detailed incident report which describes events that lead to the spill or
discharge, corrective actions taken to contain and remove materials, decontamination procedures
utilized, and any follow-up actions taken. A copy of the report will be provided to the Navy and
will be maintained as part of the site records.

An assessment will be made of all spills and discharges to determine the source of material
spilled or discharged, proper actions to be taken to stop or control the spill or discharge, methods
to reducing hazards, and actions to remediate affected areas. The detail of the assessment and
the type ofactions to be taken will vary depending on the severity of the spill.

7
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•
The actions and procedures of this plan will be started upon the discovery of any spill or
discharge. Immediate actions will be taken to locate the source of any petroleum product spills
and to stop the flow of the product. The following measures are among those that will be used to
stop the spills and discharges:

• Isolate Source of spill

• Stop the flow of the liquids by closing valves, shutting off pumps, isolating plugs, and lor
other appropriate methods

Possible ignition sources, including motors, electrical equipment, electrical circuits, open flames,
and other possible sources of sparks or fire will be shut off, as appropriate. Remedial measures
to mitigate the affects of spills and discharges will be started after stopping the source of the spill
and discharge and taking the appropriate safety measures. The remedial measures used will be
developed based on the liquids spilled or discharged. Measures will be implemented to contain
the spill or discharge to as small of an area as practical. Earth berms or absorbent booms may be
used to temporarily contain the spills ofdischarges.

•
All petroleum product spills that occur will be contained and collected, regardless of their source
or size. That includes containing spills that may result from broken or damaged hydraulic hoses
on construction equipment. Free liquids will be collected using buckets and/or sorbent materials.
All soils contaminated by the petroleum product spills will be excavated and placed into buckets,
bags or sacks or other appropriate containers for temporary on-site storage and eventual off-site
disposal at an approved disposal facility.

2.5 Dust Mitigation Plan

This Dust Mitigation Plan summarizes dust control procedures for construction activities
associated with the FCC at the Supply Side Landfill, Great Lakes, Illinois.

The following methods will be used to control dust during construction activities at the site:

• The work will be planned and conducted to reduce the size and number of areas being
actively worked.

• Roads and work areas will be sprinkled with water, as required, to prevent excessive dust.

• Construction vehicles will be cleaned, as needed, before they are driven on to Great
Lakes streets from work areas.

• Vehicles will not be permitted from work areas onto Great Lakes streets when the work
areas are wet and muddy to prohibit tracking excessive soil materials onto the streets.

•
Water used for dust control will be from the Great Lakes fire water system. Water will be
sprinkled or sprayed using hoses and/or equipment such as water trucks. The rate of water
application will be controlled to provide complete coverage and to avoid creating overly wet,
muddy conditions and runoff.

8
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Dust monitoring as specified in the HASP will document the dust levels at the work area as well
as at the perimeter fence.

2.6 Decontamination Plan

The Decontamination Plan summarizes vehicle and equipment decontamination procedures for
constructions activities associated with the FCC at the Supply Side Landfill, Great Lakes,
Illinois.

2.6.1 Vehicles to be decontaminated

Construction activities that are currently identified to require decontamination are excavation of
passive landfill gas vent pipe trenches. The methods discussed in this plan are to be used for
cleaning vehicles used in these activities.

Other planned construction activities do not appear to involve industrial hygiene concerns that
require decontamination of equipment used to perform the work. If activities are later
determined to require vehicle decontamination, specific vehicle decontamination procedures for
those vehicles will be developed.

2.6.2 Decontamination methods

The construction equipment used for the passive vent pipe trench construction will be washed on
a temporary decontamination pad set up on the surface of the Supply Side Landfill.

Areas with a slight slope that will allow drainage across the pads will be selected for the
locations of the temporary decontamination pads. Some fill placement and/or excavation of the
subgrade may be used to grade the selected site to drain. Maximum depths of fill or excavation
will be about one foot. Sticks, rocks, sharp vegetation, and other items that could puncture the
geomembrane material to be used to cover the area will be removed from the subgrade. The area
to be prepared will be sized to be sufficient to contain the largest vehicle to be washed.

The area to be used for the decontamination pad will be enclosed by a soil berm, rock cribbing,
sand bags or similar materials of sufficient height to retain wash water within the enclosed area
and to create a sump at the low end of the area from which wash water can be pumped. The
enclosed area will then be lined with a heavy geomembrane material. The geomembrane lining
will extend over the berm or enclosure materials and will be anchored in place using sand bags
or other appropriate methods.

2.6.3 Decontamination Procedures

The excavators (backhoes), off-road trucks, dozers, track loaders, or other construction vehicles
used to excavate, haul and/or spread soil from the landfill gas trenches will be cleaned at the
work areas before moving the vehicles to the temporary decontamination pads. All pieces of
waste debris and large soil clumps will be removed from the equipment parts of the equipment
that are contaminated using shovels and pry bars. To the extent practical, soils caught in the

9
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Soils and trash removed from the vehicles used for the trash excavation work will be collected
and spread over the landfills.

2.7 StormwaterManagement

Stormwater management practices implemented at the Naval Station Great Lakes in conjunction
with the FCC will be in accordance with the provisions of the Stormwater Pollution Prevention
Plan (Appendix E) of this Supply Side Landfill Final Cover Work Plan. Prior to initiation of
construction activities, the site will be assessed to identify surface water run-on and run-off
routes. Stormwater management facilities and Best Management Practices required at the site is
also included in the Appendix E Stormwater Pollution Prevention Plan.

2.7.1 Care ofWater

All water from construction areas including groundwater and precipitation runoff will be
controlled and handled using ditches, basins, sumps, site grading, silt fences, straw bales, pumps,
tanks, and other similar devices to divert, collect and remove it from work areas. To the extent
practical, runoff across areas not disturbed by construction will be diverted around construction
area, and runoff from undisturbed areas and construction areas will not be allowed to
intermingle.

Water from undisturbed areas (existing grassed and paved areas) and water from areas disturbed
by construction (exposed earth, etc.) will be controlled to reduce intermingling of those waters.
All runoff water (from disturbed areas) will be temporarily detained to allow sediments to settle.
Discharge of site runoff water will be at locations and by methods approved by the Project
Manager.

Drainage features will be constructed to have sufficient capacity to provide for continuous
removal ofwater so that flooding of work areas does not occur. The features will be so arranged
to avoid degradation of the ground surface around construction areas.

10
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•
3.1 Permitting

This section describes the permits and other regulatory requirements that potentially apply to the
implementation of the FCC for the Supply Side Landfill.

The selected site remedy for the Supply Side Landfill will be accomplished on Federally owned
properties, thus is it not anticipated that permits and requirements under county and city
ordinances, related to construction and site development activities, will be required.

3.2 Preconstruction Survey

•

TolTest will have an Illinois licensed land surveyor perform a site wide survey to document
preconstruction grading, and layout the construction staking. The Contractor will be responsible
to protect the original stakes or replace any markers removed. The preconstruction survey will
serve to verify the existing conditions, and establish a 1DO-foot grid, beginning at the southwest
comer of the site. TolTest's surveyor will return to the Site as needed throughout construction, to
document grading, pipe placement, and elevations.

3.3 Health and Safety Plan

The comprehensive set ofhealth and safety concerns and documentation forms are located in the
Health and Safety Plan prepared by TolTest and contained in Appendix D to this Plan. This
document describes the health and safety guidelines developed for performance of all activities
of the FCC. The plan is designed to provide measures necessary to protect on-site personnel,
visitors, and the public from physical harm and exposure to the work to be conducted. Where
appropriate, specific Occupational Safety and Health Administration (OSHA), Environmental
Protection Agency standards and the United States Army Corps of Engineers Safety manual 385
1 are cited and applied to the Health and Safety Plan.

3.4 Site Security Plan

This plan summarizes security procedures and methods for construction activities associated
with the FCC at the Supply Side Landfill, Great Lakes, Illinois.

3.4.1 Personnel

•

A list of employees authorized to work at the site will be maintained at the site office. The list
will include the names of each employee and their work classification. The list will also
summarize employee training (health and safety, first aid, respirator fit tests, etc.) relative to the
work to be performed, Only those employees on the list will be allowed on-site.

11
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3.4.2 Site Access

All personnel will report to a staging area at the start of each work shift. The Project Manager
and crew foremen will assemble the work crews, prepare a daily log with the names of the
personnel on each crew, and will arrange for transportation of the crews to their work areas. No
personal vehicles will be allowed on the site.

No employees will be allowed on the site unless they have the minimum level of personal
protective equipment (PPE - hard hat, safety glasses, steel-toed boots, and safety vest). No
personnel will be allowed to enter or work in an area requiring special training or upgraded
levels ofPPE unless they have that training and the additional PPE is available at the work area.

The Supervisor will arrange for transportation of employees from the work site to the staging
area at the end of the work shifts. If the employee needs to leave the work site early, the
employee will report to the Supervisor, who will then transport the employee to the staging area.
The crew foremen will include when each employee leaves the site on the daily log.

All visitors will be briefed with respect to site safety and hazards before being allowed on the
site. All visitors will be required to wear the minimum level of PPE (hard hat, safety glasses,
steel-toed boots, and safety vest) when on-site. Visitor access to work areas requiring special
training or upgraded levels of PPE will not be allowed unless the visitors have the required
training, provided documentation of that training, and have read site-specific Health and Safety
Plan. Unescorted visitors will not be allowed on-site. A log of visitors on the site will be
maintained. The log will include the time of entry and exit from the site.

Unauthorized personnel and vehicles will not be allowed on the site. All employees will be
instructed to report to a supervisor if they notice any unknown person or vehicle on the site. The
Supervisor will determine if the unknown person of vehicle is authorized to be on the site. If not,
the Supervisor will escort the person and vehicle from the site.

3.4.3 Site Security

Signs will be placed on the existing fencing around the Supply Side Landfill indicating the area
is a construction area and that unauthorized access is prohibited. The signs will also direct
visitors to the site office.

Access to the site will be controlled as previously discussed. Access into specific work areas
will also be controlled following requirements detailed in the site-specific Health and Safety
Plan.

All equipment and site offices will be secured and locked at the end of each working shift. Fuel
oil tanks, water tanks, etc. will also be secured and locked when not in use and when
construction personnel are not at the site.

12
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•
Following site preparation, the final cover will be constructed at the site. The final cover
construction will consist of the following tasks: clearing and grubbing, scarification and grading,
landfill gas trenching and pipe installation, placement and compaction of clay cover, placement
of topsoil and seed, and construction of additional cover features. The following sections
describe these components in detail.

4.1 Landfill Gas Collection System

The landfill gas (LFG) produced within the landfills will be controlled by installing a passive
LFG collection and venting system. The components of the LFG system will include a network
ofperforated shallow pipe laterals and a wind-powered turbine ventilator cap.

4.1.1 Perforated Pipe Laterals

•

Prior to placement of final cover, perforated shallow pipe laterals and transport piping will need
to be installed. Perforated pipe will be constructed of corrugated and perforated HDPE pipe.
Perforated pipe laterals will be installed in trenches through the existing soil cover and waste
mass layers and backfilled with pea gravel (ASTM size #6) and 6 inches of clay, as shown in the
Project Drawings. LFG pipe headers will be constructed of 6-inch diameter solid wall HDPE
piping. The header piping will be installed in trenches of varying depth and backfilled with sand
and excavated trench material. Details of the LFG pipe laterals and headers are shown on
Drawing No. 14.

4.1.2 Vent System

A stack-type vent with a turbine ventilator will be installed. Under any wind, the ventilator will
induce a small vacuum in the pipe laterals and header.

4.2 Final Cover

Cover placement will include the following:

• Clearing, grubbing, and scarification of existing soil

• Placement and compaction of low permeability fill

• Placement of topsoil and seeding

In order to prepare the landfills areas for cover placement, a number of other earthwork tasks
will be necessary. Borrow of soils and subgrade preparation are all to be implemented prior to or
during the construction of the caps.

•
4.2.1 Borrow Soils

The soil components of the cover construction will require suitable borrow soils. Soils capable
ofproviding the necessary stability for each layer will be imported from an off-Site source. The
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borrow source(s) soils will be utilized to provide the low permeability cover and topsoil
necessary to complete the landfill cover.

Clay borrow sources will be tested by a geotechnical laboratory to determine if the soil is
appropriate to use as landfill cover material.

Suitability ofpotential borrow sources will be evaluated during excavation activities and prior to
construction of the landfill caps. Off-site borrow soils used will have properties that meet the
selection criteria listed in the Project Plans.

4.2.2 Subgrade Preparation

Existing soils within the Supply Side Landfill footprint will be lightly graded to promote positive
surface water drainage prior to engineered cover construction. In addition, the areas surrounding
landfill will be graded, where necessary, to improve stonnwater control. Following grading, the
soil will be scarified prior to placement of the impermeable layer.

4.2.3 Low Penneability Soil

Low permeability soil will be placed in 9-inch maximum lifts up to the grades shown on
Drawing C-4. The lifts will be compacted by mechanical means to not less than 90% relative
compaction and from -1 % to 3% of the optimum moisture content. Relative compaction and
optimum moisture will be confirmed once per lift at the IOO-foot grid centers using ASTM
D2922 and ASTM D3017.

4.2.4 Topsoil

A 6-inch layer of topsoil will be loosely placed atop the low permeability soil layer. The topsoil
layer will not be compacted.

The topsoil shall be clean and free of roots, debris, subsoil, and will contain less than 5% by
volume of cobbles and rocks. Fertilizer will be applied to the topsoil prior to seedbed
preparation at the rate of270 lb/acre at a 1:1:1 ratio.

Seedbed preparation will consists of working the soil with a disc tiller to a depth of 3 inches, as
necessary. Seed will be applied at the following rates, as specified:

• Kentucky Bluegrass 90 lb/acre

• Red Top 10 lb/acre

• Perennial Ryegrass 60 lb/acre

• Creeping Red Fescue 40lb/acre

Seeding will be by hydroseeding or by a mechanical seed drill. Within 24 hours after seeding,
straw mulch will be applied at a rate of2 tons/acre.

14
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• 4.3 Additional Cover Features

•

•

Following final cover construction, additional features, including a footpath and additional
vegetation, will be constructed at the site.

The footpath will be 10 feet wide with l8-inch sloped shoulders. The path will be constructed of
a 3-inch thick aggregate base course ofCA-6 gravel screenings and a 3-inch thick aggregate FA
21 surface (no limestone). The location of the path will be as determined by the Navy.

A seven acre area of the Supply Side Landfill will have shrubs planted in berms constructed from
on site topsoil the site. The shrub areas will be planted at locations along the footpath on the top
of the landfill.

15
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•
Following completion of the FCC construction activities, the following tasks are anticipated.

5.1 Vegetative Cover

It is anticipated that, during the first year following construction, approximately 5% of the
surface will require additional topsoil and seeding.

5.2 Erosion Control

Erosion control measures, such as silt fencing, will be removed once turf has established at the
site.

5.3 Access Roads

Any temporary access roads will be dismantled or demolished, and Final access roads will be
installed. Further definition of the access roads is found in Specification 02220 - "Access
Roads."

•
5.4 Demobilization and Project Closeout

Following the completion of the site restoration activities, the contractor and subcontractors will
demobilize from the site. Required activities as part of demobilization include removal of stored
materials, removal ofequipment and temporary facilities, and final cleaning.

5.5 Project Documentation

5.5.1 Construction Surveys

Prior to the start of the project, TolTest will survey the existing elevations of the landfill to
establish baseline elevations. Following construction of the low permeability layer and again
following construction of the topsoil, TolTest's surveyor will perform a topographic survey and
prepare drawings to a l-foot contour. Drawings will be submitted within 15 days of completion
of each layer.

5.5.2 Soil Testing

If soil is required to be imported to the site to construct the cap, TolTest will submit the name and
location of proposed sources for each type of imported material and will provide certified source
quality control test results for each type of material. An independent geotechnical testing
laboratory will be retained and approved by the Owner. Tests shall be conducted at the following
frequencies for low permeability fill:

• Gradation and Atterberg Limits: 1 sample per 500 cubic yards.

• • Hydraulic Conductivity: 1 sample per 1,000 cubic yards.
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• • Standard Proctor Determination: I sample per 1,000 cubic yards or when soil properties
visibly change.

•

•

All fill materials will be tested for Standard Proctor as specified above. Copies of all certified
test results will be provided to the owner.
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EXECUTIVE SUMMARY

Project Scope

)

This report presents the results of various site investigation activites conducted at the Supply Side

Landfill (SSL or Site) conducted by Versar, Inc. at Naval Station Great Lakes (NSGL) to document

existing conditions of SSL. This report also presents recommendations to modify the existing

landfill cover system to achieve regulatory compliance and promote reuse of the Site by ·the Navy,

a discussion ofpermit requirements, construction specifications and quality assurance requirements,

and operations and maintenance requirements. This report is accompanied by detailed plans for

construction of the modified landfill cover system.

An aerial survey was conducted to establish current topography ofthe main landfill as well as a fill

area north of the main iandfill referred to as the "Panhandle Area". A digital topographic map was

generated to serve as the base map for all other SSL maps and design drawings.

Existing Site conditions were investigated by drilling and sampling 33 soil borings in and around

the landfill. Soil borings advanced inside the landfill were conducted to establish the existing soil

cover thickness and depth to waste. Soil borings ranged in depth from 8 feet bgs to a maximum

depth of20 feet bgs. Select soil samples were test~ to determine Atterberg limits, moisture content, ,

soil classification, 'and hydraulic conductivity.

,Five temporary monitoring wells (TMWI through TMW5) wereinstalled during investigation

activities to determine the depth to leachate and conduct leachate sampling and analysis to

characterize the leachate within the landfill. Leachate samples were analyzed for indicator

'parameters used during the quarterly groundwater monitoring program, and TMWI was analyzed

for volatile organic compounds (VQCs).

Landfill gas screening was conducted at 23 locations to determine landfill gas concentrations and

pressures below the landfill cover and another 10 locations outside the recognized area of the

•

•
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landfill. The landfill gas screening was conducted in conjunction with soil borings drilled as part

of the landfill cover thickness evaluation. Attempts were also made to obtain landfill gas readings

from existing gas vents located across the landfill.

Summary

Field investigation activities verified that a suspected area located northeast of the main landfill

contained buried refuse (this area was identified as the "Panhandle Area"). It is recommended that

waste/refuse in the'Panhandle Area be exhumed and consolidated with the main landfill.

In order to optimize enduse possibilities, it is recommended that the existing landfill surface be

regraded to create a flat plane surface with a gradual slope from west to east across the top of the

landfill. A 3 percent slope is designed for the top surface of the landfill for drainage and erosion

• protection. Regrading operations shall notcut into existing waste in the main landfill.except as may

') be necessary around the perimeter of the landfill to key the final cover into the native clay soils of

the project area. Excavated waste materials shall be placed on the lowest areas of the existing

landfill and under the new final cover system.

•)

Final cover design is based on proposed end use for the Supply Side Landfill Site, available cover

materials, material grading and placement costs, and schedule. Consistent with standard practices

and engineering standards, the final cover should consist of 18 inches of.low permeability clay with

6 inches of topsoil to promote vegetation. The final cover will be increased to 24 inches of low

permeability clay with 6 inches of topsoil around the perimeter of the landfill where the slopes key
, '

into the existing ground surface to help protect against erosion. A geotechnical investigation has

determined the proposed borrow materials near the Site are suitable as 'low permeability soil for the

modified cover system.

Based on the field investigation and general site observations, the existing methane gasvent system

has limited effectiveness since many of the vents do not appear to extendthrough the existing cover

system into the underlying waste. In addition, the existing vent system is obtrusive and inconsistent
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with proposed end use. It is recommended the existing gas vents be removed (or cut back below

grade) and a new passive methane gas venting system be designed to remove landfill gas passively

from the main landfill area. The new passive gas venting system will consist of shallowjrenches

excavated within the waste material, with horizontal collector pipes in granular bedding leading to

passive vents. A minimum number ofvents will protrude through the ground surface and be located

along a roadway on the west side of the landfill.

Section 7 presents Construction Plans and Specifications for the proposed landfill cover system

modifications. Section 8 presents an Operations and Maintenance Plan for the modified cover

system. Section 9 presents a construction cost estimate and schedule to implement the proposed

landfill cover system.modifications.

•

•
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1.0 INTRODUCTION

1.1 Purpose

This report presents the results ofvarious site investigation activites conducted by Versar, Inc. at the

Supply Side Landfill (SSL or Site), Naval Station Great Lakes (NSGL) to document existing

conditions ofSSL. This report also presents reconunendations to modify the existing landfill cover

system to achieve regulatory compliance for reuse of the Site by the Navy, a discussion of permit

requirements, construction specifications and quality assurance requirements; and operations and

maintenance requirements. This report is accompanied by detailed plans for construction of the

modified landfill cover system.

This report is prepared 'in accordance with the with the requirements outlined in the Revised

StatementofWork, Supply Side Landfill Cover Study,NTC Great Lakes (S<;lW), dated 4 September

2002 and Versar's Proposal No. Q02-5059, dated September 13,2002. as approved by NSGL on

September 24, 2002. Versar was assisted on this project by Earth-Tech, which prepared the design,

drawings, material and construction specifications, operations and maintenance plan, and other

associated plans.

The scope of the Site investigation was expanded to .include: (1) the area between Building 3503

and Skokie River (referred to as the "Panhandle Area", located northeast of the main landfill); (2)

provide for additional subsurface efforts due to the existing cover system being substantiallythicker

than originally anticipated; and (3) geotechnical evaluation of the proposed cover materials. The

, expanded scope ofthe Site investigation and additional drilling efforts were conducted in accordance

with Versar Proposal No. Q03-5153, dated December-s, 2002, as approved by NSGL on January 14,

2003. The geotechnical evaluation of the proposed cover materials was conducted in accordance

with Versar Proposal No. Q03-5188, dated January 24. 2003, and approved by NSGL on February

. ' 5,2003.

}
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1.2.1 Site Description

SSL is located on NSGL in the Northeast 1/4 of Section 18, Township 44 North, Range 12 East,

Shields Township, Lake County on the United States Geological Survey (USGS) Waukegan, Illinois

7.5-minute topographic map (USGS, 1993)-. Drawing I, Cover Sheet presents a vicinity map which

depicts the Site location with respect to NGSL and the surrounding area.

SSL was designed as a trench and fill landfill. The north portion was filled first, and then the

southeast portion (i.e., south east ofthe former rail spur) was designated as landfill expansion (U.S.

Navy, undated). The southeast portion and part of the north portion were built on an existing

lagoons and filter beds (presumably used for wastewater treatment).

SSL received waste approximately from 1969 to 1983. Waste reportedly consisted of primarily

mixed office waste and some food waste (Rogers, et. al., 1986); although, residential waste and

construction/demolition debris was also reportedly disposed (K.-Plus, 1995a).

In 1985, the Naval ConstructionBattalion graded the final cover (Rogers, et. al., 1986). The landfill

was described as two cells separatedby an inactive railroad spur bending southeast through the Site.

In 1999, the NSGL removed the railroad track ties. In 2001, NGSL filled the valley depression with

imported soil, creating a smooth contiguous .cover between the two cells. The soil fill was also

placed on top of the main landfill to provide additional cover protection.

•

According to NSGL Environmental Department, a landfill wasteboundarr delineation has.not been

conducted. Versar used an existing report (STS, 1983) to determine the approximate landfill

boundary, as shown on Drawing 1. The landfill is bounded by high-voltage transmission lines over

railroad right-of-way to the west, road and warehouses to the north, Skokie River to the east, and a •

. small drainage ditch to the south. A 14-inch underground water main is located east of the buried

rail spur along the north part of the main landfill. The Site is enclosed by 6-foot high chain link

t,..\JOB\110684\OOO3.001U'iual\Final.wpd 2 August 14,2003
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fence along the north, west and south perimeter. The Panhandle Area is bounded by a fence along

the west, south and north and by SkokieRiver along the east side."Skokie River bounds the east side

of both the main landfill and Panhandle Area.

The area surrounding the Site is mixed residential, commercial, and industrial. Vacant land and

large warehouses exist to the north, a residential trailer park is located east across Skokie River, a

former wastewater treatment plant is located to the south (currently operatedas wastewater overflow

detention area), with wetlands, railroad tracks and industrial properties located to the west.

Site elevations range from 677 to 698 feet above Mean SeaLevel (MSL). The Site currently drains

via sheet flow in all directions. Skokie River runs .adjacent to SSL and flows south. . Based on

groundwater level data taken from landfill monitoring wells in September 1998, groundwater flow

direction is to the southeast (Toltest, 1999).

. "

Review of published geologic information indicates NSGL is underlain by glacial till ranging in

thickness from approximately 170 to 210 feet, below which is bedrock (limestone). The till consists

of predominantly clayey.soil with thin, irregular, discontinuous lenses of sand and silty sand.

Discontinuous lenses ofsand are a potential source ofgroundwater. Two discontinuous groundwater

zones were reported at various NSGL locations at depths of 10 and 15 to 30 feet below ground

surface (bgs) (Halliburton NUS, 1992).

1.2.2 Summary of Previous Reports and Findings

Versar reviewed NSGL files and files and documents obtained 'from the illinois Environmental

Protection Agency (!EPA) through the Freedom of Information Act (FOIA). Versar submitted a

FOIA Request to lEPA on October 14,2002 for file and permit information for Supply Side Landfill

(U.S. Naval Training #2 Landfill No; 09781100()2). IEPA letter dated November 6,2002 provided

copies of the public record totaling 540 pages of paper and 22 microfilm jackets. Versar reviewed

this information to gain a further understanding of history and regulatory activities associated with

SSL.

L:\JOB\ll0684\0003.001\Final\Final.wpd 3 AUR\Jst 14.2003
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Following is a summary of major documents reviewed and significant fmdings:

Final Reportfor Technical Services Being Provided to Develop a Closure Plan (S'[S, 1983)

documents a subsurface investigation, and recommendations for landfill closure. The closure

plan addressed landfill cover requirements, groundwater and gas migration controls, and

included material specifications for closure.

According to the reviewed documents, the STS Closure Plan was apparently implemented,

and closure activities were completed as of July 23, 1985.

On December 20, 1988 the IEPA issued a letter to the Navy stating Certification of Closure

requirements had been met in accordance with Title 35 of the Dlinois Administrative Code

(35 IAC) Subpart G, Section 807.508. The IEPA letter stated the facility must continue to

comply with post-closure plan requirements for 5 years following closure.

Technical Memorandum - Immediate Response Action (SEClDonohue, 1992)t was prepared

to determine possible immediate health and safety issues, and make recommendations for

corrective action. The report stated several observations regarding the condition of SSL

including deterioration of the landfill cap and presence of leachate seeps. The report

concluded high water levels have rendered gas vents ineffective, the existingcapping system

was inadequate, and high leachate head may result in seepage to surrounding groundwater.

Supplyside Landfill Investigation Work Plan (Halliburton NUS, 1992) proposed leachate

sampling, gas sampling, landfill cover thickness evaluation, and geotechnical testing. There

is no ,record that the work commenced.

•

)

Landfill Assessment Report (K-Plus Environmental, 1995a) was prepared to identify

environmental concerns related to SSL. The report recommended installation of new •

monitoring wells, and suggested an area north of the landfill as a possible filled area and

possible source of leachate to Skokie River.
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Landfill Cover Specifications (K-Plus Environmental, 1995b) were prepared as part of the

proposed cover repairs. These repairs were not implemented.

Delivery Order Completion Report (Toltest, 1999) was prepared to document installation of .

new monitoring wells QM.W-A through MW-F}, repair of gas vents, and other landfill

maintenance activities.

Plan ofAction - Repairs to Supply Side Landfill and Forrestal Landfill (Toltest, 2000) was

prepared to scope out repair work, including regrading a soil stockpile at SSL to fill in the

old railroad track depression, and re-seeding bare soil areas.

(According to NSGL Environmental Department, additional soil was added to rill the old

railroad track depression and across the top plateau of the landfill in 2001).

Delivery OrderCompletion Report - Sampling and.Anaiysis o/Volatile Organic Compounds

at Supply Side Landfill (Toltest, 2001) documented collection and analysis of soil gas

samples from 40 points. The report concluded that methane gas readings were variable

across the landfill and that VOCs were present in subsurface although low in concentration,. .

and that shallow groundwater and methane was observed in the "Panhandle" area north of

the main landfill.

1.2.3 Regulatory History

Versar's review ofNSGL files and IEPA files obtained through FOIA revealed no correspondence

referring to a permit; however, the files received from the NSGL contained the following documents

and correspondence regarding SSL regulatory closure activities: ...

•)

• A closure plan was developed by STS Consultants, Ltd., titled "Final Report for . the

Technical Services Being Provided to Develop a Closure Plan for the Naval Base" (STS,

1983).
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On September 9, 1983 the IEPA issued a letter to the Navy approving the STS closure plan.

On December 9, 1987 the IEPA issued a letter to the Navy requiring landfill closure

certification.

On October II, 1988 the Navy issued a letter to IEPA documenting closure activities

completed as of July 23, 1985.

On December 20, 1988 the IEPA issued a letter to the-Navy stating Certification of Closure

requirements had been met in accordance 'with 35 IAC Subpart G, Section 807.508, and that

the facility must continue to comply with post-closure plan requirements for 5 years .

following closure.

)

On April l l, 2003 a meeting was held between representatives ofNSGLEnvironmental Department,

Versar, and IEPA to discuss the regulatory status of SSL. During the meeting it was determined that

the landfill is not a permitted facility by the IEPA. The lEPA subsequently stated landfill cover

modification, Panhandle excavation activities, and fmal closure shall be coordinatedunderthe IEPA

Federal Facilities program.

..

•

•
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2.0 . FIELD INVESTIGATION ACTIVITIES

2.1 General

The scope of the SSL field investigation included both land and aerial surveying, soil borings and

grid-based sampling to obtain existing soil cover thickness and soil gas measurements, geotechnical

analysis ofexisting cover, installation of temporary monitoring wells, and sampling and analysis

to determine depth and chemical make-up ofleachate. Field investigation activities are summarized

in Table 1. The original scope was expanded to: (1) include the area between Building 3503 and

Skokie River (referred to as the "Panhandle Area", located northeast of the main landfill) because

it was suspected as containing waste and (2) add depth to soil borings because the existing cover of

the main landfill was substantially thicker than originally anticipated.

Existing Site conditions were investigated by drilling and sampling 33·soil borings in and around

the landfill, conducting geotechnical testing on the existing landfill cover materials, installing five

temporary monitoring wells within the landfill, collecting leachate/groundwater samples from the

temporary wells, and analyzing leachatefgroundwater samples for contaminants of concern.

2.2 Aerial Survey

An aerial survey was conducted to.establish current topography of the main landfill aswell as the

Panhandle Area. The aerial survey was obtained from an elevation of 1,800 feeton November 23,

2002. Versar subcontracted the 'services of Chicago Aerial Survey to conduct the aerial survey of

SSL and vicinity.

Vertical black and white aerial photographywas acquired to produce a topographic contourmap with

a vertical accuracy of a two feet. Horizontat and vertical field control was performed using

• convention land surveying techniques to tie in the aerial survey. Horizontal control was relative to .

) North American Datumas updated«NAD) 83 (1997) lllinois State Plane Coordinates - East Zone),

and vertical control was relative to North American Vertical Datum (NAVD) 1988. A digital
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; . .

topographic map was generated to serve as the base map for an other SSL maps and design

drawings.

2.3 Soil Borings

Grid-based sampling was conducted to establish the existing soil cover thickness and depth to waste.

Soil borings GP":1 through GP-23 were advanced using truck-mounted Geoprobel'" (direct push

technology) equipment was used to minimize generation ofinvestigative-derivedwaste and expedite

the drilling process.

Prior to the start offield exploration activities, the landfill was divided into approximately one acre

grids. Exploratory soil borings were drilled at a frequency ofone per acre. Soil borings ranged in

depth from 8 feet bgs to a maximum depth of 20 feet bgs. Soil boring locations are shown on

Drawing 2 (see Section 7.1). In general, soil borings were continuously sampled until waste/refuse

was encountered. Upon completion, borings were converted to temporary groundwater monitoring

wells or abandoned by filling with bentonite grout.

Versar's field geologist logged all borings and obtainedrepresentative undisturbed andbulk samples

of the subsurface materials encountered. The soils were classified in accordance with the Unified

Boil Classification System (USCS), as described in the American Society for Testing and Materials

. (ASTM) D-2487 TestProcedure, Classification ofSoils for Engineering Purposes. TheBoringLogs

.are presented inAppendix A. Versar subcontracted the services ofMid-AmericaDrilling to advance

soil borings and install gas probes.

2.4 Temporary Monitoring Wells

•

}

Five temporary monitoring wells (TMWI through TMW5) were installed during investigation

activities for the landfill cover evaluation. Temporary monitoring wells.(TMWs) were installed to •

determine the depth to leachate and conducted leachate sampling and analysis to characterize the

leachate within the landfill. TMW locations are shown on Drawing 2 (see Section 7.1).
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TMWs were constructedby inserting the well casing into the annular space ofthe hollow-stem auger

prior to auger removal. Each well consisted of 2-inch ID. PVC materials utilizing 10-foot section

of 10-slot (0.01" opening) PVC machine-slotted screen and PVC riser centered within the annular

space of the boring. The screen and riser material have threaded, flush-joint fittings (ASTM F480).

The top ofthe well screen was positioned just above the interfacebetween the waste/refuse and the

underlying native clay soils, and was sealed at the bottom with a threaded flush-joint cap.

Filter packs-were installed around the well screens consisting ofclean, uniform, siliceous sand (#5

.fil ter sand). The filter pack extended from the bottom ofthe well screen to approximately 1.5-feet

above the screened interval. The remaining portion of the annular space was filled to grade with

bentonite pellets. The top of the well casing was capped with a well plug to protect the integrity of

the well. Construction of TMWs was supervised by Versar's field geologist.

• TMWs were developed by bailing to remove materials introduced into the well during construction

and insure properly functioning. TMWs 1 and 2 were developed by removing leachate from each

well until they became dry. TMWs 3 and 4 were developedby removing approximately 40 gallons

of groundwater from each well. TMW5 was developed by removing approximately 40 gallons of

leachate from the well. Purge water was placed into 55-gallon drums. Top ofcasing elevation and

vertical coordinates were tied to the topographic survey by Jacob and Hefner Associates using

conventional land surveying equipment. ,

Temporary monitoring wells were abandoned by removing casing to two feet below ground surface,

filling the remaining casing with bentonite, and filling the top of the open borehole with bentonite

oil February 6, 2003.

2.5 Geotechnical Sampling and Testing

. '
)

Geotechnical samples were collected from the cover materials during the cover thickness

investigation. A total of 28 soil samples ' were collected for possible geotechnical ' testing.

Geotechnical sample depths ranged from 1 to 8 feet, depending on the thickness of cover. Soil
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. samples were collected in clear acetate liners using a Geoprobe", Soil samples were inspected in the

field for soil staining, discoloration and odors, and were logged by Versar's field geologist.

Representative samples were retained from the landfill cover materials, and where different soil

layers were encountered. No samples were collected from the top foot ofloose sandy/clayeymaterial

and/or topsoil for the geotechnical evaluation of the landfill cover soils. Selected samples were

analyzed for geotechnical parameters. One sample was collected from the native clay below the

landfill at a depth of 30 feet (bgs).

•

The laboratory testing program consisted of Atterberg limits, moisture content, soil classification,

. and hydraulic conductivity performed on selected samples. Geotechnical test results are discussed

in Section 3.2~ and included on soil boring logs in Appendix A.

)

2.6 Leachate Head Measurements and Sampling •
Water levels were allowed to stabilize for a minimum of 24 hours, then leachate or groundwater

level measurements were conducted using an electronic water level indicator. Each well was

carefully opened to release any gas pressure.and the top ofthe well was screened for organics using

aPID. Waterlevels were measured on two occassions, November25, 2002 andDecember 13,2002.

On November 25, 2002 leachate samples were collected from each TMW. Leachate samples were

analyzed for the following landfill indicator parameters used during the quarterly groundwater

monitoring program: pH, phenols, total organic carbon, ammonia, chloride, sulfate, total dissolved

solids, iron, manganese, and lead. In addition, TMWI was analyzed for VOCs, since this boring

exhibited the highest PID readings. Liquid samples were collected into laboratory-supplied, clean,

pre-preserved sampling containers, and placed on ice. Sample results for the leachate evaluation are

discussed in Section 3.3.

•
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•

•)

Landfill gas screening was conducted at 23 locations to determine landfill gas concentrations and

pressures below the landfill cover. Landfill gas measurement were obtained at GP-l through GP-8,

and GP-l1 through GP-23 within the main landfill, GP-9 and lOin the Panhandle Area, and another

10 locations (GP-24 through GP-33) outside the recognized area of the landfill. The landfill gas

screening was conducted in conjunction with soil borings drilled as part of the landfill cover

thickness evaluation.

A gas probe was inserted and sealed into the completed borehole, and landf.t.ll gas measurements. .

were conducted (pressure and concentration). Soil gas samples were collected using a post-run-

tubing system (sample drawn through point and into sample tubing). Sample tubing was connected

to GA-90InfraredGas Analyzer (and sample pump). Each sample was analyzed for methane, carbon

dioxide, and oxygen, and static pressure.

ill addition, Versar attempted to obtain landfill gas readings from existing gas vents located across

the landfill. Gas measurements were obtained by inserting a length of tubing past the top elbow of

the vent (to minimize ambient air intrusion), which was connected to the GA-90. Seventeen of the

24 vents were tested; the remaining vents were inaccessible due to their height. Sample results for

the gas probe and gas vent testing is discussed in Section 3.4.

L:\JOB\l10684\OOO3.00 l\Final\Final.wpd 11 August 14, 2003



Existing Conditions Investigation and Proposed
Modifications to Landfill Cover System

Supply Side Landfill •
Naval Station Great Lakes, Illinois

3.0 INVESTIGATIONRESULTS

3.1 Existing Conditions and Cover Thickness

Soil borings encountered cover material ranging from 2 to 12 feet thick. Cover material primarily

consisted of silty clay soils with varying amounts ofgravel. The existing top ofwaste was mapped

from the field investigation data, and is shown on Drawing3 (see Section 7.1). Cover thickness/top

ofwaste data and observations are shown in Table 2. Existing cover thickness was interpreted from

the field investigation data and is shown as an isopach on Drawing 4 (see Section 7.1).

Mostborings encountered several layers ofdaily cover s~paratedby refuse or refuse mixed withthe

soil. At some locations, primarily in the east part of the landfill, crushed limestone was interbedded

with silty clay. Site reconnaissance indicated the presence of occasional construction demolition

debris at the ground surface in the southeast part of SSL. Refuse was also encountered at the surface
. .., "

in the Panhandle Area where there was little or no cover material. Specific soil conditions are

depicted on the boring logs in Appendix A.

The southern part of the landfill is characterized primarily by. construction debris (fill soils

interlayered with broken concrete, brick, etc.). Construction rubble was encountered in southernpart .

. oflandfill in borings GP19, GP20, GP32, and GP33. Industrial grit material was observed in borings

GP31, GP33, and MW3. The industrial grit may have been associated with the filter bed as shown

in Navy Public -Works Sanitary Landfill construction drawing for SSL (U.S. Navy, undated).

The bottom of the landfill (native gray silty clay) was encountered. 30 feet bgs at TMW2 (or

approximately elevation 659 feet msl). This is consistent with investigation findings ofothers which .

reported w.asteas deep as 19 feet bgs (approximately elevation 654). The bottom of the landfill in

the Panhandle Area was 12 feet bgs (approximately elevation 665).

Pockets of trapped (or perched) water and saturated conditions were encountered at various depths

within the landfill,as discussed in Section 3.3.

•

•
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•

The laboratory testing program consisted of moisture content, Atterberg limits, soil classification,

and flexible wall permeability testing (hydraulic conductivity). All tests except hydraulic

conductivity were performed on bulk disturbed samples. The hydraulic conductivity test was

performed on undisturbed shelby tube samples. Geotechnical testing results are summarized in

Table 3-.Complete geotechnical test reports are provided in Appendix B.

Geotechnical testing of the existing cover materials indicates those materials meet the original

material specifications in the implemented Closure Plan (STS, 1983) and constitute an adequate

cover over the entire main landfill area. Laboratory permeabilities (hydraulic conductivities) ranged

from 8.0 x 10-9 em/sec to 1.4 X10-8 em/sec. Plasticity indices (PIs) ranged from 8 to 20 with liquid

limits of 31 to 43. Moisture content tests indicate the existing cover materials are gerierally on the

dry side·of the rr range (between 7.3 and 22.4 percent) .near the surface and moisture content

increases with depth;

3.3 Leachate Head Analysis

TMWI and TMW2, located in the deepest part of the main landfill, encountered leachate

approximately 12 feet below the landfill surface. TMW3 and TMW4 are located in 'southern part

of the landfill in an area.topographically lower than the main landfill; both were located near the

edge of the estimated landfill boundary. TMW3 encountered leachate (or groundwater)
, .

approximately 12feet bgs. TMW4 encountered an abundant water-bearing sand seambelow' the fill

soils 12 feet bgs. TMW5 encountered leachate at a depth of about 2 feet bgs in the Panhandle.

Saturated soil conditions'were observed in the soil borings at varying depths from 2 feet to 16,feet

bgs in the main landfill area. Static water levels taken from the temporary monitoring wells (TMWI

• through TMW4) are shown in Table 4. Water level data is determined to be too variable to construct

a representative isopach map. Leachate elevations ranged from 676 to 685, and groundwater

elevations were lower (667 to 671). The leachate appears to be mounded within the waste/refuse.
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Basedon water level data from the current permanent monitoring wells, the water table southeast

of the landfill (natural water table) is approximately 8 feet bgs (elevation 665). This is consistent

with observations at TMW4, where depth to water was at elevation 667.

Leachate level observed from TMW5 in the "Panhandle Area" was less than 2 feet bgs, indicating

bath-tub effect of surrounding clay soils. Also, the Panhandle Area is topographically lower than

the main landfill and is adjacent to Skokie River.

,1

.Leachate/groundwateranalytical results have been tabulated and compared to both !EPA Class I and

Class n Groundwater Quality standards, and General Use (Surface) Water Quality standards.

Leachate and groundwater analytical data is shown on Table 5.. The highest concentrations were

found at TMWl, TMW2 and TMW3. Leachate results were within the range of common sanitary

landfill leachate (Corbitt, 1998). TMW4, which was installed just outside of the estimated landfill

limits, encountered groundwater. TMW5 installed in the Panhandle Area exceeded most criteria.

VOCS detected in the sample collected from TMW1 are summarized on Table 6 and include:

toluene, ethylbenzene, xylenes, l,2,4-trimethylbenzene, p-isopropyltoluene, l,4-dichlorobenzene,

and naphthalene. The detected VOCs were below groundwater remediation objectives, as defmed

in TACO. Laboratory test data is included as Appendix C.

3.4 Landfill Gas Evaluation

•

The information collected during the Site investigation was used to assess the migration pathways

and the number and location offuture gas vents. Methane gas was detected at all sampling locations,

and concentrations ranged from 0.3 to 73.8 percent. Landfill gas results are presented on Table 2.

Elevated gas readings (above 50% methane) were generally found along the west side of the landfill,

although high readings were also found in the southeast part of the landfill. High gas concentrations

and pressures are anticipated in areas of the landfill which were not probed during the field . •

investigation. For example, lower explosive limit (LEL) .readings were recorded during the

installation of TMW1 and TMW2 and exhibited pressure build-up on multiple occasions. Both
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TMWI and TMW2 are located in the central part of the landfill, Methane gas concentrations of

64.1 % were recorded in the Panhandle Area. The Toltest 2001 study .concluded methane gas is

present in the subsurface environment sporadically throughout the Supply Side Landfill, and that the

existing gas vents appear to be succeeding in removing the methane from the subsurface in most

areas ofthe landfill. The investigation results appear to.confirm the general gas concentration ranges

reported from the previous study (Toltest, 2001). Otherwise, there is no correlation between the

previous (Toltest, 2001) 'gas study and the current investigation results.

As a result ofelevated readings, additional probes were set around the perimeter of the main landfill

and the Panhandle. Only GP-24 and GP-25 along the west side ofSSL indicated significant levels

of methane. Methane in this area may be related to natural organic decomposition due to wetland
- . . .

deposits. None of the other probes along the perimeter indicated significant levels of gas, and there

does not appear to be off-site migration of methane gas from the landfill.

Generally little to no elevated methane gas concentrations were detected in the existing gas vents.

Only four vents Indicatedthe presence ofmethane, and one only indicated carbon dioxide. Results

, are presented in Table 7. It appears as though many of the existing gas vents do not extend through

the existing cover system or have been "watered out". The "operational vents" were located along

the east and west sides of the landfill (see Figure 1).

3S Surlace VVarer Evwuation

. . ~ ~

Based on the topography ofthe Site, surface water runoffis directed to the wetlands area to-the west,

and Skokie River to the east via sheet flow. Some direct runoff may occur from well established

vegetative side slopes adjacent to the River. Minimal runoff occurs from the grassey areas in the

southeast part of the landfill where grades are gentle and vegetation is well ~tablished. Minimal

runoff is expected from the "Panhandle Area";due to the flat ground surface.

As part of the quarterly groundwater monitoring program, surface water samples S101 (upstream)

and S301 (downstream) were collected from 1985 to 1996. Locations ,are shown on Figure 2.
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Surface water results have been tabulated and compared to IEPA General Use Water Quality

Standards as presented in Appendix D. The tables include average and maximum values of each

parameter. and samples exceeding the IEPA water quality standard are highlighted. For calculation
, '

purposes, one-half the laboratory detection limit was used for values less than the detection limit.

Since the data was generated from multiple laboratories under different regulatory standards, some

of the calculated detection limits exceed the surface water standard. as noted on the table.

As,ail indicator of determining which samples are impacted, the data was evaluated by comparing

the average and maximum concentrations, number of sample exceedances, and downstream to

upstream values.

Upstream and downstream concentrations of each parameter were similar. The number of

exceedances by parameter for each location is shown on Table 8. As shown on the table, the

upstream sampling location had a slightly greater number of exceedances than the downstream

location. The upstream location is immediately upstream of the Panhandle Area. The upstream

. Iocation is downstream of Forrestal Landfill. These exceedances may be due to natural or,

anthropogenic sources, and mayor may not be the result of Supply Side Landfill activities.

3.6 Groundwater Monitoring System Evaluation

3.6~1 ' Groundwater Classification '

,A groundwater classification of Class I is assumed since the Site has not been classified as having

Class II groundwater. However, tables show both Class I and Class II standards for comparison with

current and ' historical groundwater data. In any event, a Land Use Control Memorandum of

Understanding (LUC-MOU) for NSGL prohibits the use of shallow groundwater for potable
, '

purposes.

•

•
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3.6.2 Groundwater Monitoring Well History

Historical quarterly groundwatermonitoring data obtained through the NSGL project and POIAme

review spans the period from November i983 to October 2002 and includes both original and
,

replacement monitoring wells. The original wells were installed in 1983 and consisted of GI01~

GI02, GI03, and GI04, as shown on Figure 2. These wells were sampled until 1996 (except that

GIOI was not sampled after 1992 due to damage). Off-site gas monitoring wells were sampled as

part of the quarterly monitoring in 1995 and 1996; these wells were designated GI05, GI06, and

G107. No data was available for 1997 and 1998 for any of the original groundwater monitoring

wells.

Because the original wells were no longer functional, six replacement wells (MW-A, -B, -C, -D, -E

and -F) were installed by Toltest in September 1998. The locations ofthe replacement monitoring

wells are shown on Drawing 1. The relationship between the original and replacement wells is
. . ~

shown in Table 9.

The new monitoring wells were completed in silty clays and clays. MW-Cwas completed in sand

seams and clay. Well depths ranged from 13 to 15 feet deep. Static water level data generated by

Toltest is shown on Table 10. These wells have been sampled quarterly from 1999 to present.. Static

waterlevels were measured intermittantly during this period. For both the original and replacement

wells, groundwater has been analyzed for 'the parameters specified by the IEPA.

3.6.3 'Analytical Results Summary

Groundwater results for the 1983-1996 period have been tabulated as presented in Appendix E.

Groundwater results for the 1999-2002 period have been tabulated and are included in Appendix. F.

Thetables include average and maximum values ofeach parameter, and samples exceeding theIEPA

Class I groundwater 'standard are highlighted. For calculation purposes; one-half the laboratory

detection limit was used for values less than the detection limit. Since the data was generated from

multiple laboratories under different regulatory standards, some of the calculated detection limits
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exceed the groundwater standard, as noted on the table. Due to improvement in detection limits, data

quality is expected to improve over time.

As an indicator of determining which wells are impacted, the data was evaluated by comparing

number of sample exceedances, the average concentrations, and downgradent to upgradient values

of indicator parameters. Overall concentration trends of each well were also evaluated, where

applicable. Since the number and locations of the replacement wells differs from the original well

placement, each data set has been treated separately:

Original Monitoring Wells

The number of exceedances by parameter for each well is shown on Table 11. Downgradient wells

have a significantly greater number of exceedances than GIO} (upgradient wen). On average,

downgradient well G}02 indicated'the.highest concentrations ofchloride, sulfate, IDS, TOe, iron,

lead, and manganese, and downgradient well G103 indicated highest concentrations of ammonia.

Upgradient well (G101) reported the highest concentration of phenolics. The exceedances in the

upgradient well may be due to natural or anthropogenic sources. For example, the presence of

phenolics in G101 is likely from a man-made source. The downgradient exceedances are likely the

result of landfill operations.

Groundwater data for the off-site gas monitoring wells (also used for groundwater monitoring) is

included in Appendix E. In general, the off-site monitoring wells indicated lower concentrations

than the downgradeint wells. Wells MW6 and MW7 indicated higher concentrations and number

ofexceedances for some ofthe indicatorparameters (chloride, sulfate and TDS) than MW5, possibly

because MW6 and MW7 are closer to the landfill area.

Replacement Monitoring Wells

The number ofexceedances by parameter for each well is shown on Table 12. Downgradient wells,
. .

particularly MW-B, have a significantly greater number of exceedances than MW-C (upgradient

•

•
!-.:\JOB\110684\0003.001\Fmal\Final.wpd 18 Anrnst 14. 20m



•}

Existing Conditions Investigation and Proposed
Modifications to Landfill Cover System

Supply Side Landfill
Naval Station Great Lakes, Illinois

well). The exceedances in the upgradient well may be due to natural or anthropogenic sources. The

downgradient exceedances are likely the result of landfill operations.

On average, downgradient well MW-A exhibited the highest concentrations of ammonia and iron.

The highest average concentration of chloride, IDS, TOC, and lead was reported in MW-B. The

highest average concentration of phenolics and manganese were reported in MW-F. The highest

average concentration of sulfate was reported in MW-C (upgradient well).

The off-site wells (MW-D and MW-E) indicated fewer exceedances and lower concentrations than

those detected in the downgradient wells.

3.6.4 Conclusions

• Concentrations in the downgradient wells appear to be decreasing, as evidenced by the generally

lower concentration than those reported in the original monitoring wells. This seems to indicate a

trend of decreasing impact from the landfJ.ll. The off-site wells do not appear to be impacted, as

concentrations are in the range of those reported in the upgradient well.

In addition, MW-C appears to be adequate as a background monitoring well, due to the few number

ofexceedances. Certain parameters (ego manganese) were detected in all monitoring wells, and may

be naturally occurring and not indicative of landfill contamination.

No groundwater monitoring wells are located in the vicinity of the "Panhandle Area". Ir is not

possible to assess the possible impact to groundwater.

•}

Potablewater supplied to the Naval Basecomes from Lake Michigan and is treated at the Naval Base

Water Treatment Plant. Therefore, groundwater consumption is not a public health concern.
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4.0 END USE

4.1 General Considerations

NSGL plans to redevelop the landfill for beneficial use, due in part to open space limitations on the

Naval Base. The Navy Moral Welfare and Recreation (MWR) unit plans to use the property for

outdoor recreational use. Possible end uses discussed with NSGL include BM.X biking, hill

roller/snow boarding, walkinglhiking trails, and camping sites.

Any property development will occur above the final cap, so that the integrity of the cap is

maintained. NSGL will enter a land-use restriction with IEPA to assure construction does not

impact the integrity of the final cap or any of the related components.

Landfill cover modification plans have .considered the end-use in the following ways:

• cover slope (flat gentle slope), utilizing maximum extent ofland surface

• gas management with minimum. obtrusiveness (all vents protruding surface placed on west

side of landfill)

• . majority of sheet runoff flow to Skokie River (no detention basin)

. • provision for access by roads on the south and north sides

• extent of regraded area to be above elevation 674 (flood plane elevation).

4.2 End Use Concepts

••

•

)

The regrading and landfill cover modification plan also includes vegetating the cover soils' with a

typical vegetation seed mixture consisting ofbluegrass and fescue, creating a simple grassed area.

At a minimum, the area will be a typical natural grassland area, but with a few additions, it can.also

be a recreational use area for the public. •
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In concept, the basic end use designs envisioned for placement on top of the cover system at the

Supply Side Landfill area consist of any or all of the following features:

•

•)

•

•

•

•

•

•

•

A system of gravel or paved walkways winding through the resulting nature area. The

walkways can serve as a system of paths and trails for biking, hikin~, running, walking,

horseback riding, and/or cross-country skiing..

Soil berms or landscape mounds, with native prairie grass and wildflower plantings on the

mounds, placed in various locations to enhance the beauty of the area.

Picnic, campground, and/or playground areas associated with the path system.

A star gazing hill as an offshoot of the path system

Sport fields and athletic areas for soccer, softball, baseball, football, volleyball, and/or

batting cage practice areas.

A rugged mountain-bike and/or dirt-bike course or trail

A skateboard park

A golf chipping practice area with a green, fringe, and sand traps

... .
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5.0 PERMITS

. 5.1 General Review

Versar has reviewed regulatory requirements to determine applicable construction or development

permits and approvals at the local, state and federal levels. The review covered the areas of air,

water, solid waste, other environmental concerns.

As a government entity, NSGL is generally not required to obtain permits from state and local

agencies. However, regulatory standards are still applicable. NSGL will coordinate applicable

regulatory correspondance with appropriate local, state, and federal agencies. NGSL will provide

the IEPA Federal Facility Section opportunity to review the engineering.

.The permit review assumed certain design factors for the fmal cap:

• Passive gas venting system

• Final grade will slope majority of stormwater to Skokie River.

• Construction near and possible filling-in of wetlands.

• Construction near or in floodway

• No leachate collection

• No stormwater detention

5.2 Federal Permit Issues

•

Due to the close proximity of the landfill to Skokie River, construction in the floodplain and/or

floodway becomes a special concern. The current Flood Insurance Rate Map (FIRM) Lake County,

Illinois, Panel 186 of 295 indicates the area inundated by the IOO-year flood includes the southeast

portion of the landfill. Apparently the map is out of date and requires revision. The FIRM also •

shows the Regulatory Floodway extending toward the landfill approximately 50 feet from Skokie

River. The FIRM is one ofthe factors used in determining watershed permit requirements. To avoid
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floodway/floodplain issues, the regrading area has been limited to elevation 674, which is above the

current floodplain.

Additionally a Section 404 (Dredge and Fill) permit may be required by the Corps ofEngineers for

activities impacting wetland or drainage areas. Certain federal projects may be exempt from permit

requirements.

5.3 State Permits

No permit is required by lllinois Department of Natural Resources/office of Water Resources

(ID:NR/OWR), for land disturbance outside of the floodway.

5.4 Local and County Permits

.The East Skokie Drainage District (ESSD) requires review of plans before construction. EsDD is
. .

concerned with construction within their easement and any material modifications to the River.

.NS~Lwill address watershed permit requirements with the ESDD.

No permit is required byLake CountyStormwaterManagement Commission (SMC), butNSGLwill

address the conditions of the SMC Ordinance.
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6.0 LANDFILL CLOSURE SYSTEM MODIFICATIONS

6.1 Excavation and Consolidation of Panhandle Area Waste

Field investigation activities verified that a suspected 'area located northeast of the main landfill

contained buried refuse (this area was identified as the "Panhandle Area"). Based on data collected

during the field investigation, this irregular-shaped area contains approximately 5,700 cubic yards

of waste/refuse, and is between Building 3503 and Skokie River. Soil borings indicated the

wastelrefuse is approximately 12 feet deep. The Panhandle Area is not contiguous with the main

landfill.

It is recommended that waste/refuse in the Panhandle Area be exhumed and consolidated with the

main landfill for the following reasons:

. • Refuse is saturated and in close proximity to Skokie River, and poses a potential leachate

source to the River,

•

•
•

•

•

Refuse is exposed at the surface, and there is no soil cover;

Buried waste, in its current form, presents a potential future environmental liability; .and

The refuse can be efficiently consolidated within the main landfill during regrading

operations, prior to installation of the fmal cover.

Drawing No.9 illustrates the excavation plan and fmal grading plan for the Panhandle.Area. The

cut volume is approximately 5,700 cubic yards and the subsequent fill volume is 5,460 cubic yards.

6.2 Landfill Regrading

Based on the aerial survey, the crown of the landfill configuration runs north-south approximately

in the middle of the landfill. In order to optimize end use possibilities, it is recommended that the •

existing landfill surface be regraded to create a flat plane surface with a gradual slope from west to

east across the top of the landfill. The new crown ofthe regraded landfill will be constructed along
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the western edge of the landfill. The regrading plan requires approximately 34,586 cubic yards of

cut (including 5,700 cubic yards from the Panhandle Area) and 31,206 cubic yards of fill volume.

Regrading plan details are shown on Drawing 5 (see Section 7.1). Approximately 3,500 cubic yards

of clean fill from the cut volume is planned for use as fill in the Panhandle Area.

A 3 percent slope will be used on the top surface of the landfill for drainage and erosion protection.

A 3.0 (horizontal) : 1.0 (vertical) slope will be used around the perimeter of the landfill to tie into

existing grade. Drawings 6 and 7 (see Section 7.1) present fmal grading plan details for the low

permeability soil layer and the vegetative soil layer. Cross sections are shown on Drawing 10.

Regrading operations will not cut into existing waste in the main landfill, except as may be necessary

around the perimeter ofthe landfill to key the final cover into the natural clay soils. Excavated waste

materials will be placed on the lowest areas of the existing landfill and under the new final cover

system.

Waste material in the' Panhandle Area will be exhumed and consolidated with the main landfill.

Exhumed waste from the Panhandle Area will be placed in the lowest possible areas of the existing

landfill to ensure adequate cover under the new final cover system.

Monitoring wells MW-F and MW-G will be protected during regrading operations and extended to

3 feet above top of final grade to permit continued use of these wells.

6.3 Landfill Cover System

The field investigation indicated that existing cover material overlying refuse includes a variety of ,

silty sand and low permeability soils. The existing cover material complies with sanitary landfill

requirements and original design standards (STS, 1983). However, the field investigation indicated

that some areas of the landfill lacked adequate impermeable soil cover thickness.

Final cover design is based onproposed end use for the Supply Side Landfill Site, available cover

materials, material grading and placement costs, and schedule. Other design considerations include
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the footprint of the existing landfill, existing Site conditions, flood way restrictions, and applicable

state and local regulations.

Consistent with standard practices and engineering standards, the final cover will consist of 18

inches of low permeability clay with 6 inches oftopsoil to promote vegetation. The final cover may

be increased to 24 inches of low permeability clay with 6 inches of topsoil around the perimeter of

the landfill where the slopes key into the existing ground surface to help protect against erosion.

A borrow source has been identified near the Site which will provide sufficient quantities of silty

clay soils. A geotechnical investigation has determined the proposed borrow materials are suitable

as low permeability soil for the modified cover system (see Appendix G). A borrow source has also

been identified for the topsoil required for the Site. NGSL is stockpiling up to 22,000 cubic yards

of topsoil for the project Site.

General backfill material will be placed in the Panhandle excavation and covered with 6-iriches of

topsoil to match existing grade. Topsoil will be seeded with a mixture of bluegrass and fescue to

establish vegetation and provide erosion control.

. The subgrade portion of the gas management system will be installed, as detailed in Section 6.4, as

part of cover construction

HELP Modeling Evaluation

•

•

The Hydrologic Evaluation ofLandfill Performance (HELP) Modeling was conducted to compare

precipitation through existing surface andproposed final cover systems. HELP Model Version 3.07

was developed by US Army Corps ofEngineers for USEPA. HELP computer program is a quasi

two dimensional hydrologic model of water movement across, into, through, and out of landfills.

The model accounts for the effects of surface storage, runoff, infiltration, evapotranspiration (ET), •

) vegetative growth, soil moisture storage, lateral subsurface drainage, unsaturated vertical drainage,

and leakage through soil liners. Model inputs include weather, soil characteristics, cover thickness, .
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cover slope, and vegetation. Model outputs are amount ofrunoff, ET, drainage, leachate, and liner

leakage.

Boring logs, topographic map and Site reconnaissance were used to determine soil characteristics

and thickness of the existing cover. Due to the variability of existing soil cover thickness, the

existing cover was divided into a 12-inch top layer ofloose topsoil/sandy clay and a 24-inch bottom

layer of silty clay. This is also consistent with the landfill specifications (STS, 1983). The barrier

clay layer thickness was assumed less than actual field conditions to account for the nonuniformity

of different materials encountered (eg, silty clay with gravel, crushed limestone, etc.) during the

subsurface investigation. Landfill slope and length of the existing cover were determined from the

topographic map and the cross-section drawings. A poor stand of~ass and evaporative zone depth

of 6 inches was assumed.

For modeling the proposed cover, borrow soil geotechnical data (Versar, 2003) and the proposed

cover criteria were used for the landfill soil and thickness characteristics. Landfill slope and length

of the proposed cover were determined from the final grading plan and the cross-section drawings.

A good stand ofgrass and,evaporative zone depth of6 inches was assumed. Both model simulations

used ET and weather data obtained for Chicago, lllinois.

,
The detailed assumptions of soil profile in HELP model are listed as follows:

• Existing cover consists of 12 inches topsoil/clayey sand with hydraulic conductivity (k) on

the order of ~.2xI0-4em/sec, underlain by 24 inc~es silty claywi~ hydraulic conductivity

on the order of3.3xl0-5 em/sec.

The HELP model was run for the existing cover as well as the proposed cover simulating a 30-year

"period. Results are printed out and included as Appendix H. Model data inputs and outputs are

summarized in Table 12.
•)

• Proposed cover consists ofa 6-inch topsoil layer with hydraulic conductivity on the order of

1.2xlO-4 em/sec, underlain by a 18-inch well compacted clay layer with hydraulic

conductivity on the order of 1.Oxl0-7 em/sec.
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Based on HELP Model results, the existing cover has an average annual percolation (leakage through

cover) of 9.04 inches (28%), 4.7 inches (14%) runoff, and 18.9 inches (58%) ET. The proposed

cover has an average annual percolation of 0.86 inches (3%), 8.5 inches (26%) runoff, and 23.3

inches (71%) ET. Therefore, the proposed design indicates the new landfill cover system reduces

infiltration by an order of magnitude. In addition, runoff and ET are increased through improved

vegetative cover.

6.4 Gas Management System

Based on the field investigation and general site observations, the existing methane gas vent system

has limited effectiveness since many ofthe vents do not appear to extend through the existing cover

system into the underlying waste. In addition, the existing vent system is obtrusive and inconsistent'

with proposed end use.

The Toltest (2001) and Versar gas investigations concluded that elevated gas concentrations exist

throughout the landfilled area. Since the existing gas vents are generally ineffective at this time and .

will be in the way during regrading of the landfill, it is recommended they be removed (or cut back

below grade) and a new passive methane gas venting system should be designed and installed to

cover the main landfill area.

The new passive gas venting system consists of shallow ·trenches excavated within the waste

. material, with horizontal collector pipes in granular bedding leading to passive vents. The design

(i.e., vent spacing, depth and location of trenches, diameter of collector pipes, gradation of pipe

bedding, etc.) of the gas vent system will be based on the landfill and waste characteristics. A

minimum number ofvents will protrude through the groundsurface and be located along a roadway

on the west side of the landfill. The layout ofGas Management System is shown on Drawing 13 (see

Section 7.1). Details of the gas management system are shown on Drawing 14 (see Section 7.1).

The gas extraction trenches consist ofperforated HDPE horizontal pipes within a gravel backfilled

trench. . Gravel filled bores will also be placed along the trench spaced at approximately 100 feet

•

•

•
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apart. Each trench is also equipped with a top sheet of flexible geomembrane to protect the gravel

pack from surface water infiltration. Based on typical gas extraction trench radius of influence, the

trenches are spaced at approximately 185 feet apart.

Each gas extraction trench is equipped with a gas extraction trench vent assembly that terminates

above groundwith a stainless steel wind driven rotary ventilator. The gas extraction vent assemblies

are located on the west end of the gas extraction trenches. A vacuum will be induced on the gas

extraction trench from the ventilators. Positive pressure from the landfill gas is also used to push

gas through the gas extraction vent. A control valve is installed below the ventilator for isolation of

the gas vent during gas vent maintenance periods.

The east end of the gas extraction trenches (the low point ofthe gas extraction trench piping system)

is equipped with a trench cleanout riser. These cleanout risers can be used to pump out any liquids

that accumulate at the trench low points. All of the gas extraction trenches are sloped from west to
;.

east, consistent with the cover slope.

6.5 Surface Water and Erosion Controls

The l00-year floodplain currently depicted on the FIRM (FEMA, 2000) does not reflect actual Site

conditions. The location of the l00-year flood plain for Skokie River needs to be determined and/or

adjusted in conjunction with the design ofthe final cover modifications. NSGL has agreed to pursue

this issue with FEMA and Lake County. The area of regrading has been limited to areas above

elevation 674, to avoid construction within a flood plain.

The Erosion Control Plan during construction of the SSL cover. modifications is presented in

Appendix 1. Erosion controls will include silt fencing around the perimeter of the regrading limit,

and placement of straw bales at locations subject to gully erosion, as shown on Drawing 8 (see .

Section 7.1).
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The gentle top slope of the landfill will permit the continued use of the existing stonnwater

management approach of sheet drainage coupled with improved erosion control methods along the

south ditch and Skokie River.

6.6 Groundwater Controls

The existing groundwater monitoring networkshouldcontinue to be used for monitoring the landfill.

The landfill is not regulated by an IEPA solid waste permit; however, quarterly monitoring data bas

been collectedsince 1983. Upon completion offinal cover modiftcationconstruction activity,NSGL

will discontinue groundwater monitoring based on concurrence with tbe IEPA Federal Facility

Section.

•

The existing monitoring wells will be unaffected by construction, except MW-F and MW-G which

will be extended, as previously discussed in Section 6.2. .Groundwater monitoring is discussed •

.further in Section 8.3.

•
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7.0 CONSTRUCTION PLANS AND SPECIFICATIONS

7.1 Construction Plans

Construction plans and details covering waste consolidation and regrading, construction of the

modified landfill cover system, the gas management system accompany this report:

•

Drawing 0

Drawing 1

Drawing 2

Drawing 3

Drawing 4

Drawing 5

Drawing 6

Drawing 7

Drawing 8

Drawing 9

Drawing 10

Drawing 11

Drawing 12

Drawing 13

Drawing 14

Title Sheet

Existing Site Conditions Map

Field Investigation Locations

Existing Top of Waste Contours

Existing Cover Soil Thickness Isopach Map

Proposed Regrading Plan (Top of Waste/Soil)

Proposed Top or"18" Low Permeability Soil Layer Plan

Proposed Top of 6" Vegetative Soil Layer Plan

Erosion Control and Vegetation Plan

PanhanillekeaCo~buction

Cross Sections

Isopach Map - Existing Topo to Regraded WastelSoil Surface

Isopach Map - Existing Top of Waste Surface to Regraded Waste/Soil

Surface

GasManagement System. Plan

Gas ManagementSystem Details

7.2 Material Specifications

Material' and placement specifications for general fill in the Panhandle .Area, subgrade, low

• permeability soil layer, vegetative soil layer, geotextile material and road aggregate are presented in

AppendixJ.
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7.3 Material Quantities

Construction material quantities have been developed for regrading, cutting and filling and

construction of the gas management system. These quantities are included in Appendix K.

7.4 Construction QualitY Assurance

Construction Quality Assurance is necessary part of to assure the work is conducted in accordance

with engineering plans and specifications and to provide documentation of the work. Construction

quality assurance activities will confirm that construction is done in accordance with the design

through random testing of materials, verification that materials meet design specifications, and

documenting that specified construction procedures are followed: The Construction Quality

Assurance (CQA) Manual is provided in Appendix L.

.j..

•

•

•
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8.0 OPERATIONS ANDMAINTENANCE

The following information describes the long-term operations and maintenance (O&M) activities

to be performed at the Supply Side Landfill. The maintenance and inspection activities will begin

upon completion ofregrading and cover application.' At no time will additional refuse be accepted

.' at the Site during the long-term O&M period.

At aminimum, long-term O&M activities will consist of the following:

• maintaining the integrity and effectiveness ofthe fmal cover, including any required repairs;

• maintaining and operating the landfill gas management system; and

• maintaining the groundwater monitoring systems.

The following section provides a description of each facet of the long-term O&M plan.,

8.1 Landfill Cover System

Semi-annual inspections will be performed on all vegetated surfaces during the long-term O&M

period. The final coverwill be repaired in areas where rills, gullies and crevices six inches ordeeper

have been identified. Areas of fmal cover which are identified as being particularly susceptible to

soil erosions will be repaired. Also, anyholes or depressions which had been created by differential

settling and may promote ponding of surface water will be repaired. Excessive' differential

settlement of the final cover is not anticipated. Rather; settlement of waste and final cover is

expected to be generally uniform in nature. The repairing of final cover defects will involve

regrading ofthe fmal cover to continue to promote positive surface water drainage and management.

All areas of the final cover which have been repaired due to erosion, scouring, desiccation,

settlement or other causes will be re-vegetated. Mowing ofthe landfill area will be performed twice

per year.
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Long-term erosion and soil loss is anticipated to be minimal following the regrading, cover

application activities, and vegetation establishment due to the presence of a very gradual top slope

over the vast majority of the landfill and good stand ofvegetation. For cost estimating purposes, it

is assumed that repairs to the cover will be performed at a rate of approximately Y2 a'?Ieper year.

The cost estimate for the landfill cover system O&M is provided in Table 14.

8.2 Landfill Gas Management System

•

A landfill gas management system will be installed during cover application and will continue to be

operated throughout the long-term O&M period, or until approval is obtained from the IEPA to

cease operations. Semi-annual inspections will be performed on the above ground portions of the

gas system. .Inspection work will include checking to see that the gas venting system ventilators

operate properly; that bird nests or other debris have not collected and clogged the ventilators; that

the valves operate properly; that the pipe caps are intact; and that no pipe cracks are present. •

It IS anticipated that minor repairs may be necessary to assure the proper operation ofthe landfill gas

management system. These repairs may entail cleaning out collected debris, maintaining or

replacing ventilators and valves, or replacing cracked pipe sections. Dewatering ofliquids from the

landfill gas management system cleanout risers may also be performed as necessary during the semi

annual inspections. Dewatering, when necessary, is anticipated to be performedviause ofa vacuum

truck. The cost estimate for the landfill gas system O&M is provided in Table 14.

8.3 Groundwater Monitoring

SSL has a. groundwater monitoring plan which is currently being utilized. The groundwater

.. monitoring plan may.be modified at a future date. Modifications to the plan willbe reported to and

negotiated with the IEPA Federal Facility Section. The current system of ground water wells will

be inspected on a semi-annual basis and repairs to the system will be performed as needed pursuant •

to the semi-annual inspections. The cost estimate for the landfill groundwater monitoring O&M is

provided in Table 14.
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•

Minor repairs may be necessary throughout the long-term O&M period to ensure the integrity of

other site features such as fencing and roads. Determination of the need of these repairs W'ill be

made during the routine inspections of the final cover. Repairs will be made as warranted. The cost

estimate for miscellaneous repairs is provided in Table 14.

All site inspections will be documented and records will be kept at the NSGL Environmental

Department office. The documentation will address-problemsfound and corrective actions taken .
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9.0 CONSTRUCTION COST ESTIMATE ANDSCHEDULE,

9.1 Cost Estimate

Two construction cost estimates have been prepared for the proposed SSL landfill cover system

modifications as described in Sections 6.0 and 7.0. One estimate assumes the required cover soils

will be available from NSGL sources and stockpiled at the Site, and one estimate is based on

importing the necessary cover materials.

. The estimated cost to construct the proposed landfill cover modifications outlined herein using soils .

available from NSGL sources is $896,758. The estimated cost to construct the proposed landfill

cover modifications using imported soils from off-site sources is $1,415,508.

Both engineering cost estimates are included in Appendix. M.

9.2 Construction Schedule

Versar estimates approximately 12 weeks will be required to construct the landfill cover system

modifications described in this report. A proposed bar chart construction schedule is presented in

AppendixN.

•

•

•
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Table 1
FIELD INVESTIGATION SUMMARY

Supply Side LandfIll
Naval Station Great Lakes

Great Lakes, lllinois

i~-,~~ ,,: :'.,,' ~" ,~- ~~~:~~:'~~;~ ~~~:~: ;~~:~t~-,:, -:~~,:~-~t;l~:~~~~~:~~~~~~~>:~~:l~~~L~':~~~:-~--~; ,;L~:~:~~-· ~~ -,~" ~ :;,:::.,' ,~~~ ;.~(:~~1
Soil Borings (cover thickness) 23 Soil classification

Soil Borings (outside oflandfill) 10 Soil classification

Geotechnical Samples 2& Moisture, Atterberg limits, hydraulic
conductivity; and soil classification;

Gas Probes Samples (both inside
33 Methane, carbon dioxide, oxygen, andand outside of landfill) pressure

Gas Samples (from existing vents) 17 Methane, carbon dioxide, and oxygen
Leachate/Groundwater Samples

5 Leachate indicator parameters, and VOCstemporary monitoring wells)
'.

Notes:

Leachate indicator parameters include ammonia, chloride, sulfate, total dissolved solids, total organic carbon,phenolics, iron, lead, manganese, and pH.

, VOCs=Volatile Organic Compounds

.......
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Table 3
GEOTECHNICAL TEST RESULTS

Supply Side Landfill
Naval Station Great Lakes

Great Lakes, Illinois •
lX13 ·S' 11/14/02 16.6

GP3-4' 1lI18/02 13.3
GP40-18" IlI18/02 15.7 34 18 16 1.70E-08GP4-4' 1lI1S/02 S.3
GP5-3' 11/1S/02 17.2
GP6 1.5-3.5' 11/19/02 Die.brown & gray siltycIa vel 20.1 37 19 18 8.00&09GP7-3' 11119102 . 15.1
GP7-6' 11I1W02 Dk. brown sit cia 22.4 40 20 20GPS-2' 11/19/02 Die.brown sit cIa wI If. gravel 21 40 21 19GPS-6' 11119102 73
GPll-3' 11119/02 15.2
GP11-S' 11/19/02 · 15
GPI2-3' nil9/02 15.6
GPI2-S' 11/19/02 17.1
GP13-3' 11/19/02 17.7
GP142-4' 11/19/02 15.4 35 19 16GPI4-S' 11/19102 20.6 35 27 8GPI51-2' 11119/02 15.9

•GPlS2-4' 11/19102 15.9 34 19 . 15 I.40E-082110-12' 11/14/02 18.2 43 2S 18 ·0·32' 11114102 19.4 39 23 16311-3' 11/15/02 14.9 37 20 17

GP18-22" 11120/02 15.8 31 15 16GP19-3' 11120/02 Dk, brown sil 133
GP21-2' 11120/02 IS .7
GP22·15' 11120/02 17
GP23-6' 11120/02 175

Notes:

MW7J3().3Twas collectedfrom native claybelowtbe landfilL
Geoteclmical data alsoreported on Soil BoringLogs(AppendixA)

,

r ,

•
)

l'job\110684\0003 .001\geolechresults
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MW1 690.36 692.38 13.3 679.08 11.3 681.08 LeachateMW2 689 .82 691.90 7.3 684.60 15.4 676.50 LeachateMW3 " 6~1.49 684.73 14.0 670.73 14:0 670.73 GroundwaterMW4 677.74 678.74 11.5 667.24 11.6 667.14 GroundwaterMW5 676 .65 679.36 4.2 675.16 3.9 675.46 Leachate

•)

•)

Table 4
LEACHATE/GROUNDWATERLEVELS
TEMPORARY MONITORING WELLS

Supply Side Landfill
Naval Station GreatLakes

Great Lakes, Illinois

Notes:

DTW=Depth to Water

TOC=Top of Casing

'.~::'

...

.;

•)

l\job\110684\0003.001\leachlevels
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•
Table 6

VOCSUMMARY~LEACHATE

Supply Side Landfill
Naval Station Great Lakes

Great Lakes, lllinois

1,4-Dichlorobenzene
thylbenzene

p-Isopropyitoluene
Naphthalene
1,2,4-Trlmethylbeniene .
Toluene
m&p-Xylenes
o-Xylene

0 .075
0.7
NS

0.14
NS
1
10
10

0.375
1

NS
0.22

NS
2.5
10
10

0.01
0.01
0.01
0.01
0.01
0.01
0.02
0.01'

TMWl·

11125/02
0.045
0.023
0.011
0.030
0.022
0.031
'0.044
0.022

Notes:

• NS=No standard established by IEPA
Tier 1 Groundwater Remediation Objectives for Class I and Class Il groundwater (Illinois EPA.
Tiered Approach to Corrective Action Objectives, 1977) .

•
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Table 7
GAS VENT SURVEY
Supply Side Landfill

Naval Station Great Lakes
Great Lakes, 'lllinois

b ~;'~ ~--.--T.;; :- :i: ~~~-, _.,-: -~-}-: 7' :l-" ~::, ~;.:- ~·;-f~.::---; ~ ,---;:~:~·:;: ::- :: -~~ ;----; ~-~', -~~-0:~ :::--> --"_- - ;-_._-:;t ~ f... ,<:_; ~';>~" ~ \1 :,; l r' V" '"1 ~'\::'1d: ~\4 '"1~ ii (? ~ /'(~~. , ~,\L/~) 11$1:) !,J ~Jli>:'<: r~ (" xI '< , M .~J':h,<.. ·if ~( 'H.' v " 1
'( ~<'~' ~ ! ~ ./j<7 " ;""~ ,,' "" ''\.>"""j.". ' \, ~ <,l. ::; '':>.''')~,,~ .. ~ '11~;', {i, ~ f;,· ~ \ ;.>, '/ <' ;r ;:~/: ,'J' '-x: 'l~:f· ,.H.> 't~, {f' ~~~~)~(~" ~\j ;,:"d<'~ ~F 1; ~1 I,v~~ ".{~ 4~~: .~ :~~"~ 111' kk ' ....,1. :..: ' )~,,' !f_ ,- ...,~« ; j(,...-", d ' ", ' :'; ~ ~'\'.it:, (~,~_;,""_:........$., ,....,'\;2' i1 IS ..u-.~ -:; ;; ..>:: ~'\' ~<, ;;/C; ' . A ..; "'-", ~ ~ ' .. "', ,,.n ....-"- ..... ': ..:.:,' ~ _ ..' ~} .l

1 -- - -
2 - - -
3 -- - -
4 0.7 1.2 20.2
5 I '1 I
6 1 1 I
7 I 1 1 .
8 1.5 1.8 19.3
9 - - -
10 - - -
11 - -- -
12 - - --
13 1 ' 1 I
14 - - --
15 25 NA NA
16 - -- -
17 -- - -
18 1 I 1
19 - -- -
20 I I 1
21 2.7 6.7 16
22 0 2.8 0
23 - - -
24 - .... -

Notes:

Vents tested on 11/26/02, except Vent No. 15 tested on 11120102.
--=No measureable gas concentrations.

I=Inaccessible (vent too high to sample).

Nob\11068410003.001lfielddataWe~t~

•

•

•
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S 101 (upgradient)
S 301 (downgradient)

Table 8
SURFACE WATER SAMPLE EXCEEDANCES

1985-1996
Supply Side Landfill

Naval Station Great Lakes
Great Lakes, ·lllinois

•,)

•)

~ote: .
Concentrations compared to Title 35, Part 302, Subpart B General Use WaterQuality Standards.

I~ob\110684\0003.001 \SurfaceWaterexceedance

..-



Table 9
COMPARISON OF ORIGINAL TO REPLACEMENT WELLS

Supply Side Landfill
Naval Station Great Lakes

Great Lakes, lllinois

r;-~ -:-::: ;:.v;~;:. ~. ;:.; -.:; :: ::;::::-:~?:.-:; - -;- .,~i7~':";=-:~""": ::?~";;-: - -:: ; :: ~...; : :;::~~;;:;;-;.";:;:~i;;.,.;,<:~,,; n':-~-:"..,... ;'_("7~; ~ "'~--:-7-;;-- ~ ;'~ -:. .\"-;: ..~,;-;r-:r~ :;-: ~. '':L.'I ~\lf11:1 ;'tt~;~\:\:··X\? f~·/" ;.'~ ~~'~j (, ~"~<:__1:'. <: ~ !-;~fi,lr~l'~~~!:ct~}l:.~~~~Jj}:,,~ .">~.· . ~ ~~, "~b _ _ .' : \~~~~1 . >.' ~~ :
GIOI None (MW-G* is closest) Upgradient
G102 MW-A Downgradient
G103 MW~B ' Downgradient
GI04 MW-F Downgradient
G 105 (Gas Well MW5) MW.;D and E are across Skokie River Off-Site

and roughly coincide with G1OS,
GI06, and GI07.

G106 (GasWellMW6) Off-Site
GI07 (Gas Well MW7) Off-Site
lNone MW-C Upgradient

Notes:
MW-G not installed as part of Supply Side Landfill project.

I\job\110684\0003.001\wellrelationship

j ' ;,.. .
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Table 10
GROUNDWATER LEVELS

(REPLACEMENT MONITORING WELLS)
Supply Side Landfill

Naval Station Great Lakes
Great Lakes, Illinois

.~ ...... .

I\job\110684\0003.001\toltestlevels
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Table 11
GROUNDWATERANALYTEEXCEEDANCES

(ORIGINAL MONITORING WELLS)
1983..1996

Supply Side Landfill
Naval Station Great Lakes

Great Lakes, lllinois

:- .-:~::..,,;;. =:;--:-~- :...-~':y;-;:: ~;;': -. , r- :;,;:; ~::-:--: -;.. ;-.A :' • -;;:':;,., ; -; C,- - -:: .-: '{~- ::-~ ,--;:~~ --:::1f": -:: ,:;;./- --:-:~---~- -:::-::-:-:-" :;-: -;';iir---;-,;,.::- -,,-::,~- ::~-: -- ~:.; ' 0-:':, - j- -, ~ ''''' ,·i ~..t~ -;;-;.~)r:::-7~:."}~ L ~ t~~; c 'r " i~': ~\;'';~1{1~\1{;jh /' ' ~i fl~ f~\1, it , ~r~qj;) <' l B·hAi)((intf\"'''''',I ~ :: '<~t~~ 1i~;' ~~; ~ l ~r:~ t(; ~i : ;;j ~;)IT(~:)ti~:k'1 ~\~~: " ~Ui~\~ ~:/k ~
,l< ~;;,z' 'y~" ' .' ", ,~ ,.~ •• H~) •• ~r " '" • ,, > , __ .. ~,"""~ '" _ ~~'~~~_'" ~.~ ......~ .. ~,, ~~. ~~). " .. ~,' . "' _ > . , ~ .i\~ 'l;. _.1l. _ . ~. _ §, u 1. -"G101 (upgradient) 8 2 12 2 0 15 8 47Gi02 (downgradient) 22 5 41 5 14 29 20 136G103 (downgradient) 10 5 \ 18 3 14 20 25 95G104 (downgradient) 5 10 17 2 15 '29 . 25 103

Note:

Concentrations compared to Class I Groundwater Quality Standards (Title 35. Part 620. Subpart D).

I\job\110684\OO03.001\MWexceedance\Original
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Table 12
GROUNDWATERANALYT~EXCEEDANCES

(REPLACEMENT MONITORING WELLS)
1999·2002

Supply Side Landfill
Naval Station Great Lakes

Great Lakes, lllinois

l';:\"'ryr~"""''''''y~7~-~::-r~~~:J'~;;'''T7::;,-' r·~~..,1.7} "~y:~-r- ,-;:-~-~:: ,:.. j'" "1 ~-·" ·.\ '- • ""'1 .'"'" J~N"7'"':;':7 ,::~~::'"'FI"(7- ;;?7 -; r:l I 7Q' " - ::~- ~I ':..." ,-.,-~-:;;-) ~- H~_':' -;"' - -... --:----;: '--:~~~~~:tJJ~,~/,'.~/'~ _·,~ 1.. ;'. t / A-;'; ,,'~:;,t~~~fAl:,~ l ~ }~L~~ ?f}~l~: ! !f,,; e) t ~,~~-~~1J~~ ~.<J:~~, tt:·JJt\.t~~~~, ,tH).J~ji~!k ./''::'·:f';l~l,J.,1:~'{; " " jf)~~-{:~;~t.t~}~jJ;0';:;J. , I. ~} r:~J ; . ~MW A (downgradient) 0 0 0 1 10 0 13 24MW B (downgradient) 10 0 11 1 12 1 5 40MW C (upgradient) 0 0 2 0 0 0 2 4'MW D (cross-gradient) 0 0 1 .2 0 0 11 14Mw E (cross-gradient) 0 0 0 3 0 0 11 14MW F (downgradient) 0 2 1 3 0 0 10 16

Note:

Concentrations compared to Class I Groundwater Quality Standards (Title 35. Part 620. Subpart D).

•)

I\job\110684\0003.001\MWexceedance\Replacement
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Table 13
HELP MODEL SUMMARY RESULTS

Supply Side Landfill
Naval Station Great Lakes

Great Lakes, IL
•

Efficiency =72%
(14% runoff, 58% En
Percolation =9.04 in (27.7%)

24 inches
HELP Soil Type=13

k=3.3 x 10-5 em/sec

12 inches
HELP Soil Type=10

k=1.2 x 10-4 cmlsec

Poor stand of grass
Slo e=3%/Length=150 feet

1. Existing Cover

2. Proposed Cover 6 inches
HELP Soil Type=lO

k~1.2 x to-4cri1fsec

Good stand of grass
Slope=4%/Leilgth=520 feet

18 inches
HELP Soil Type=16 (well

compacted clay soil)

k=1.0 x 10-7 cmlsec

Efficiency = 97%
(26% runoff, 71 % En
Percolation =0.86 in (2.6%)

•

•
)

l\job\110684\0003.001\HELPSummary
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Table 14
ANNUAL OPERATIONS AND MAINTENANCE COSTS

Supply Side Landfill
Naval Station Great Lakes

Great Lakes, Dlinois

. :-:

•

•).

1. Cover/Gas System Inspections
4 hours x $75/hrx 2 times/yr $600

2. Cover Maintenance
0.5 acres x 2 feet x $5.50/cy $8,873

3•. Vegetation Maintenance
0.5 acres x 2,000 acres $1,000

4. Mowing
15 acres x $25/acre x 2 times/yr $750

S. Gas System Maintenance
Labor - 4 hours x $75/hr x 2 times/yr $600
Materials - $1000 x 2 times/yr $2,000

6. Ground Water Monitoring
Labor - 8 hours x $75/hr x 2 times/yr $1,200
Analytical- $I80/sample x 6 samples x 2 times/yr $2,160

7. Miscellaneous Repairs

Labor - 4 hours x $75/hr x 2 times/yr $600
Materials - $1000 x 2 times/yr $2,000

TOTAL ESTIl\1ATED ANNuAL O&M COST $21,943

1\job\110684\0003.001\O&M cost estimate table
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. BORING LOGS



"e'·RI"~c.
\ ',--------

Client

Project

Locatl()n

BORING LOG
US Navy

supplY side landfill

, Borlng No. ' GP1 .
Surface Elevation _

Job No. 1106840003002
Sheet 1 of 2

SAMPLE

REMARKSVISUAL DESCRIPTIONCI) Ree PID
No. (ft) (ppm)

CD

t---...--r--r"'----r----t ~
Depth a.
(ft.)

.~..~~ .
I, .>l~

C.lay and Sand with gravel (Fill)

•

•

Set the gas probe at 7 ft. just
above the first layer of
saturated silty clay fill.
CH4=2.3',
CO2 =2.5
O2 =19.6
VP =0.0

'WATER LEVEL DATA
While Drilling ,
At Completion of Drlllfng
Time After Drilling
Depth to Water
. • a:tra c:a ~. --- --.- - - - _ . -"

Silty CLAY (Cl) with some sand and gravel (Fill) ,

Silty CLAY (CL) with gravel (Fill)

Topsoil

GENERAL NOTES

.~:
"0 ' •

5

10

e'ginDnlling . 11/19/02 Complete Drilling 11/19/02
rllling Contractor ' Mid America Drill Rig Not AppJicable

Driller NA Logged ByTFreudenrlch ReviewedBy
, Drilling Method ..:::G."e""o:J:;~~ro~b::.>e=--_~ hi~~~;;;:;-;;=::;~:=;::::=F.::F-~.".,.."..,?';=====--L



GP1

Job No. 1106840003002

Sheet 2 of 2

Boring No. __---.:==-..:.-.__

Surface ElevationUS Navy

supply side landfill

BORING LOG
Client

Project

Location

."e'·RII':~
l _

15

REMARKSVISUAL DESCRIPTION

Organic stained silty CLAY (Cl) with waste

SiltYCLAY (Cl) with isolated waste

SAMPLE

Ree pro
I- (ft.) (ppm)

Q)

I----.-.----.----,-----i~
Depth a-

(ft.)
. No.

.,
EOBat 19.5 feet

. WATER LEVEL DATA

' ; ,

GENERAL NOTES

20

)egin Drilling 11/19/02 Complete Drilling 11/19/02
brilllng Contractor Mid America Drill Rig Not Appticable
Driller NA Logged ByTFreudenrlch Reviewed By
Drilling Method =G=e...;:;0.cp.:..;ro:;.:b:..;:e=--________________ 1-..;;;;~,;;;.;;;;;;~===:':E"::=:s=:e=E~="i~""='=":"5r.====-:.



"el·_;I'~c.
l__..---,.._

Client

Project

Location

BORING LOG
US Navy

supply side landfill

Boring No. GP2.
Surface Elevation _

Job No. 1106840003002
Sheet 1 . of 2

SAMPLE Q)

<---......--,.--,---1 ;;:.- 2
Ree pro Depth D-

No. F- (ft.) (ppm) (ft.)

VISUAL DESCRIPTION REMARKS

.'L.f::' Clay and Sand with gravel (Fill)

Silty CLAY (CL) with some gravel.

Silty CLAY .(Cl ) with organics. SaturatEld zone.

•
5

•
)egin Drilling 11/18102 . Complete Drilling 11/18/02

1>rilllng Contractor Mid America Drill Rig Not Applicable
Driner NA Logged ByT Freudenrlch Reviewed By
Drilling Method .:G,-=e""o.l:<.pr"-"o:.::b~e,--- --,-_ ~~;;';'~~==:F.C'::=:==r.:::F.iE::::r.::!'eE~!!!!'f'i!~---I

10

GENERAL NOTES



GP2

2 of 2

1106840003002Job No.

Sheet

Boring No. __--==-=-__
Surface ElevationUS Navy

supply side landfill

BORING LOG
Client

Project

Location

"e'·R;I'~c.
l _

SAMPLE CI)

1----r-1r---.----.,-----f~
N I.g· Ree PlD Depth a.

o. F- (ft.) (ppm) (ft'.)

VISUAL DESCRIPTION REMARKS ·
. ,~.'

EOB at 16 feet

I--

I--

-

WATER LEVEL DATA
While Drilling
At Completion of Drilling
Time After Drilling .
Depth to Water
Th~ stratJllcatJon Jines represent the nooro)[m :"lh")~ r" .n ri ·" ..... i- . .- t

- 20

GENERAL NOTES
'egin Dnlling 11118/02 Complete Drining 11/18/02

Jrilling Contractor Mid America Drill Rig Not Applicable
Driller NA Logged ByTFreudenrich Reviewed By
Drilling Method .=G:.=e:.=o:.J:p:..:..r=-o=-b=-e ~_____________ h~~;;';:~:;"""'=~n:':"==:=2~~~'i'=.'~=:':'T.'f=' =--"-- .--<



"el·R;"~~
~------

Client

Project

Location

BORING LOG
US Navy

supply side landfill

Boring No. GP3 •
Surface Elevation _

. Job No. 1106840003002
Sheet 1 of 1

SAMPLE G)

1-- ---,,..,- -.-- -,- - , iE218 Ree PID Depth 11.
No. I~ (ft ) ( )• ppm (ft.)

VISUAL DESCRIPTION REMARKS

"~t.;.

;·.tJ. . '

Topsoil

P ,c Silty CLAY (Cl) with little gravel {Fill}.

Pc

a ~c

a

•
Saturated

w=13.3%

Organic stained silty CLAY (Cl) with isolated waste
inclusions.

P1ra

-

-

-

'-.

f-
1'--

-
~
~
~-

-
~-

-
f-
f-
f--
f---

f-
f-- 5.;..f- - .

1'-_-
1--

.-
-
-
-

'--

--=--
-

-=-~
f-
1-

1-

f:-
r:..:-
1--

-

-

•
-

-- 10

EOB at B feet Install GeoProbe continuous
sample to 8 ft. SSG, and set
gas probe .at base of run with
daily cover material.
CH4=67.3

CO2 =37.9
O2=0.2
YP =·2B.9

GENERAL NOTES .WATER LEVEL DATA
While Drilling
At Completion of Drining'
Time After Drilling
Depth to Water
~~~~ linea raprsaent 1118 apprOlClmata -.nOlllV _ .

1egin.Drilling 11118102 Complete Drilling 11/18/02 .
6rilllng Contractor Mid America Orin Rig Not Applicable
DriDer NA Logged ByTFreudenrlch Reviewed By
Drilllng Method .;::G=e=o;cp..:.;ro:::.:·b:::.:e::....... ~ 1-:~;;,;~;;;;;~=:=rn~==r.::::i':'E'=='~r===ifE=='--I



GP4

1106840003002
1 of 1

Job No.

Sheet

Boring No. __--=;:..:.....-=--__
surtace ElevationUS Navy

supply 'side landfill

BORING LOG
Client

Project

location

""'-R;I':c.
)
""'-...._-----.--

. SAMPLE Q)

'--.,..,--.r---.---;~
Ree prD Depth a-

No. F- (ft.) (ppm) (ft .)

5

VISUAL DESCRIPTION

Topsoil

Silty CLAY (Cl) with gravel (Fill).

Interbedded silty CLAY (CL) and crushed limestone.
at 4.5ft. a transition into interbeded organic material
becomes present (Fill).

Waste matrix mixed in with organic stained silty clay.

REMARKS

Shelby tube at 1 to 1.5 ft. hit
gravel.
w=15.7%

. LL=34, PL=16, PI=18 .

w=8.3%
Wet

Set gas probe @ 6 ft. BSG.
CH4 =62.2
CO2 = 34.6
O2 = 14.6

EOB at 8 feet Watertable at 8 fJ.

10

GENERAL NOTES
gin Drilling 11118/02 Complete Drilling 11118/02

rilling Contractor Mid America . Drill Rig Not ADDlicable
Driller NA Logged ByT Freudenrich Reviewed By
Drilling Method Geoprobe .

WATER LEVEL DATA
Whne Drilling .
At Completion of Drilling
Time After Drllfing
Depth to Water '



'~el·R:II~c.
)
""'--..._-------,.

Client

Project

Location

BORING LOG
US Navy

supply side landfill

Boring No. GP5.
Surface Elevation _

Job No. 1106840003002
Sheet 1 of 1

SAMPLE CI)

l---.-r---r--..,.---f~
l:g Rec PIDDepth a,

.No. .> (ft.) (ppm) (ft.) .

VISUAL DESCRIPTION REMARKS

Silty CLAY (Cl) with gravel (Fill).

u:· Topsoil»:,... .""-;1---------------------

-

"-

Crushed limestone and silty clay (Fill).

l-

. w=17.2%
I-

Refuse/waste I-

, •l-

) I-

- 5
EOB at5 feet Set gas probe at 5 ft.:

CH4 =67.3
.CO2 = 32.1
O2 = 0.7

I- VP=.-0.2

-

-

'-- 10 •GENERAL NOTES WATEI=I LEVEL DATA}gln Drilling 11118/02 Complete Drlllil\g 11118/02 .'

l
arllling Contractor ' Mid America . Drill Rig Not Applicable
Driller NA Logged ByTFreudenrich Reviewed By . .

. DriUlng Method Geoprobe . .

While Drtlling
At Completion of Drilling
Time After Drllnng
Depth to Water



••••,e"el,. Client_"tL" ft. INC. ' Project

GP6

1106840003002
1 of 1

Jo" No.

Sheet

Boring No. __--=::.:.....;=--__
Surface ElevationUS Navy

supply side landfill

BORING LOG

Locationl _
SAMPLE Q)

J---r-i-----.---,,....-----1 ~
121 Ree PID Depth a-

No. ,I~ (ft.) (ppm) (ft.)

VISUAL DESCRIPTION REMARKs

.' t:, Topsoil/Clay and Sand with gravel (Fill).' "

'~" ''i::... :tQ:
" , . .
~':~

I-- .,'\i; .
,~ '

I~: ~
c:
'--,., ,

~;.~

f- ".- ~ :.

Silty CLAY (CL) with some gravel (Fill). Shelby tube: 2 to 3.5 ft.
w:;:20.1%...
LL=37. PL=18. PI=19

f-

...
Waste matrix with stained silty clay.

I--

) l-

I-- 5-

1-

-

-

-

,-.

'-,
f--

EOS at 8 feet Set gas probe at 8 ft:
CH4 =0.3
CO2 =0.4,
O2= 19.8

'- VP = 0.1

I-- 10

GENERAL NOTES WATER LEVEL DATA
While DriDing
At Completion of Drilling
Time After Drilling
Depth to Waler
ins strabflCAt nn 11n4:l~ "Ar"" A~""'" I"......__.......1__. _ • ..



'~el·RI"':c.
L_~_

Client

ProJect

Location

US Navy '
supply side landfill

Boring No. GP7.
' Surface Elevation -
Job No. 1106840003002
Sheet 1 of 1

SAMPLE G)'

I---r-.---r--.,-----t~
~ Rec PID Depth Q.

No. (ft.) (ppm) (ft.)

VISUAL DESCRIPTION REMARKS

Topsoil

Silty CLAY (Cl) with gravel (Fill).

~: .

i,·."B
'~:'

~:.~
~'\ i;"'
rrr :
,;.. ~\i
:."i"=".,.-.--::o..,.,---:::-~:-:-:=:-~~--~=::----------

-
w=15.1%

.....

1-- Organic stained silty CLAY (Cll (Fill).I--=-
- -

-:-

--
) - -=--

...:..... 5- -
-

1--

i- t:.--
':..:--- -.:-:.-
-=-----
--

..... ...:---
I- ...:-

~-

I-- 1--

EOB at 8 feet
I

-

- 10

•
w=22.4%
ll=40. PL=20, PI=20
Set gas probe to 6 ft. BSG:
CH. =6.1
CO2 =3.4
Or 18.8
VP=O.7

•GENERAL NOTES WATER lEVEL DATA
While Drilllng
At Completion of Drilling
Time After Drilling
Depth to Water
In.sntillCllDOn nn_ ......a_' 'ft. __

.l egln Drilling ,11/19/02 Complete Drilling 11/19/02

\

"Drilllng Contractor Mid America Drill Rig Not Applicable
Driller NA Logged ByTFreudenrich Reviewed By
Drilling Method .:=G~e:.::o:.l:Dc:.;ro::..:b::.:e=--' '- 1-~~;.c;c;a=_==::i'iE'==:.s=3'!."i!'~,.,.,,=;_=====---1



GP8

1106840003002

1 of 1

Job No.

Sheet

Boring·No. __-=:.:...;=--__
Surface ElevationUS Navy

su~ply side landfill

, '

BORING LOG
Client

Project

Location

" 'e'·R;" ~c.
l_' _

REMARKSVISUAL DESCRIPTION

SAMPLE

Ree PID
(ft.) (ppm)

No.

Q)

1---r-1.---.----.------J~
Depth 0-

(ft.)

Wet

w=21.0%
LL=40, PL=19, PI=21

Organic stained sandy-silty CLAY (CL) (Fill).

Crushed limestone (Fill).

Silty CLAY (Cl) with gravel (Fill).

:~-!'.. . Interbedded topsoil and crushed limestone (Fill)..

5 _

w=7.3%
Set gas probe at 6 ft.:
CH..=69.3
CO2 =29.4
O2 = 0.6
VP = 0.6

EOB at 8 feet

,WATER lEVEL DATA
GENERAL NOTES

10

)egln DrilUng 11119/02 Complete Drilling 11119/02
6rilling Contractor Mid America ' D~II ,Rig Not Applicable
Driller NA Logged ByT Freudenrich Reviewed By
Drilling Method ."G:::e:.:o:..o::p,-,-ro~b~e~ h';;~~~~~=;;;T.i~~;r.:::;~7:=::o:=r'';=====



Job No. 1106840003002
Sheet 1 of 1

"el·R;I'~c.
l _

Client

Project.

Locaflon

BORING LOG
US Navy

supply side landfill

Boring No.

Surface Elevation
GP9 •

REMARKSVISUAL DESCRIPTION

SAMPLE

No.

CD

I---,-,.----r---,----f~
Rae PIO Depth a-
(ft.) (ppm) . (ft.)

.~ .1".~ . Topsoil
I/. ~l of

5

Silty CLAY (CL) (Fill).

TIll, yellowlbrown CLAY (Cl) with gray silt varves.

EOB at 8 feet

•Set gas probe at 3.5 ft, just
above saturation zone
C04 =0.4·
CO2 = 1.0
O2=19.4
VP = 0.4

No refuse observed.

10

WATER LEVEL DATA
GENERAL NOTES

\agin DrIWng 11/19/02 Complete Drilling 11/19/02
..&rilllng Contractor Mid America Drill Rig Not Applicable
Driller NA Logged ByT Freudenrteh Reviewed By
.Dnl l1ng Method -=G::.::e,-"o,..,p:.:..ro::;b~e:..- ...:.- 1-~~~~~====rn:=,==:s=~c:::::r.::;~~==;=;===--1



BORING LOG
Boring No; GP10

'~e'·R;I'~c.
Client us Navy Surface Elevation
ProJect supply side landfill Job No. 1106840003002

'l Location Sheet ' 1 . of 1

SAMPLE
~
<;::

VISUAL DESCRIPTION . REMARKSe
No. I.g Rec PID Depth a..

F- (ft.} (ppm) (ft.)

Refuse to surface, wet.

I-

-

-

-
Set 'gas probe at 2 ft.:
CH. = 64.1
CO2 =29.3
O2 =1.8- VP=O.5

-

--- .
- -}

--- 5~

l-

i-
4 EOB at 6 feet

-

WATER LEVEL DATA
While Drilling
At ,Completion of Drilling
Time After Drilling
Depth to Water
The strattticat nn 1"0::0'- ,..,. , .h .. - - _. - ' .

I-- 10~ GENERAL NOTES
)agin Drilling 11/19/02 Complete .Drilling 11119/02

, 6rlliing Contractor Mid America Drill Rig Not Applicable
Driller NA Logged ByT Freudenrich Reviewed By
Drilllng Method -=G,-"e,-"o,,",p:!.-ro~b~e=-' ---- ...,..- 1-..;.;;~~:r=;:;~=::::::::;F.i:':'~':=.""==-- -===,~__



Job No. 1106840003002
Sheet , 1 of 2

"e'·R;I':~'l _
Client

Project

Location

BORING LOG
US Navy

supply side landfill

Boring No.

Surface Elevation

GP11.

•

REMARKS

w=15.2%

VISUAL DESCRIPTION

Organic stained silty clay interbedded with layers ofgravelly silty clay (Fill).

Gravelly silty CLAY (Cl) (F~I).

Clay and Sand with gravel (Fill)

, Organic stained silty CLAY (Cl) (Fill).

SAMPLE

5

Ree PID
(ft.) (ppm)

No.

Q)
I ---r-T---,.--,----t er- e

Depth a,
(ft.)

Set gas probe at 8.5 ft.
C04 = 67.1
CO2 = 37.5
O2=0.0
VP =-0.2
Wet •10

GENERAL NOTES WATER LEVEL DA A
While Drilling
At Completion of Drilling
Tnne After DrllIlng
Depth to Water.....

leg!n Drilling 11119/02 Complete Drillfng 11119/02Drilling Contractor Mid America ' Dnll Rig Not ApplicableDri~er NA Logged ByTFreudenrich Reviewed By
Drilling Method ..:::G:.:::e=o.-::p.:..;ro=b=e~' ---------------- 1--T;;;S;~r=;;==_==,........;;====~~.



Boring No. GPl1
Surface Elevation

SAMPLE

""'·SII'~c.l _

CI>
I ----r-...--...---r---f ia.- e

.~ Rec "PfD Depth 0-
No..> (ft.) (ppm) (ft.) "

Client

ProJect

Location

BORING LOG
US Navy

supply side landfill

VISUAL DESCRIPTION

Job No.

Sheet

1106840003002

2 of 2

REMARKS

)

-

-

-

- 15

-

....-=
1--
1-.
1-
1-...,
1-
~

-......:

-
-=--=--:~LA'U9-kh~ ~-....-----=------=- No refuse observed.EOB at 12 feet

r- 20

GENERAL"NOTES
"legin Drilling " 11119/02 Complete Drilling 11/19/02"ldrilling Contractor " Mid America . Drill Rrg Not Applicable '
Driller NA Logged ByT Freudenrich Reviewed By
Drlmng Method Geoprobe .

WATER lEVEL DATA
While Drilling
At Completion of Drilling
Time After Drilling
Depth to Water
The strati fication line,; Mnr"SAnt t lit p"nr'" .... ,." ..



'''e'·S:I'~c.l __
Client

Project

Location

BORING LOG
US Navy

supply side landfill

Boring No. 'GP12.
~urfaceElevation _

Job No. 1106840003002
Sheet 1 of 2

REMARKSVISUAL DeSCRIPTION

SAMPLE

,~Ree PID
i= (ft.) (ppm)

No.

.!!!
I----r..----r---,----t '§

Depth a.
(flo)

WATER LEVEL DATAGENERAL NOTES

),i:t.: .
~"..~
:i!!:

~::~
i-- ~1;; ...-.."

,~. ~\;

i-
: •.::=:-
~".

!~:~
f- ...\.~.:

~..~
#t:
~ .~

- "~;{

" ",I'
... : ":;::

"8 :
>~,..... ~ .

-
-

) f- --r:...:-
i--

- 5-~-
f--
f-_-

--
-:-

;- --
-
....,.

- ---
'--

f- 1-_-
1--
1---

~
~-

~ '-

~-

- ~- -
~---

-
----- =--

'--

I--

:- '--

-
--

r- 10-1--

Clay and Sand with g'ravel grading into silty CLAY with
gravel (CL) (Fill).

Interbedded organic stained silty CLAY (CL) with
graver and sand (Fill).

Organic stained silty CLAY (CL},(FiIl).

w=15.6%

Wet

•
w=17.1%

•
'egin Drilling 11/19/02 Complete Drilling 11/19/02

,-b rilling Contractor Mid America Drill Rig Not APplicable
Driller NA Logged ayT Freudenrich Reviewed By
Drilling Method Geoprobe "

While Drilling
At Completion of Drilling
Time After Drilling
Depth to Water
Ina &lJaPllC8lIOllun...""- • ...--



GP12

Job No. 1106840003002
Sheet 2 of 2

Boring No. __-=..:.....::.=.__

Surface ElevationUSNavy

supply side landfill

BORING LOG
Client

Project

Location
""'·_'II~c.L _

VISUAL DESCRIPTION

SAMPLE

Ree PIO
(ft.) (ppm)

No.

e
1-- ---r-r-- -.-- --r- - -4 e:eDepth Q.

(ft.)

15

Gray silty CLAY (CL).

EOB at 18.5 feet

Set gas probe at 12 ft.
CH.= 5.6
CO2 =7.4
O2 = 14.1"
VP. =-0.2

',"

20

GENERAL NOTES WATER LEVEL DATA
While Drilling
At Completion of Drilling "
Time After. Drilling
Depth to Water

e strad ication nes rep resent I A annrnvlm",,'n " ~", ,,,,, ,,,,,, -, ..._.•...



''''''-RIII:c.
l _

Client

ProJect

Location

BORING LOG
US Navy

supply side landfill

Boring No. GP13 •
Surface Elevation -=_
Job No. 1106840003002
Sheet 1 of 1

Wet

•
Shelby tube at 3 to 5 ft.
w=17.7%

Refuse.

Silty CLAY (CL) with gravel, seams of silty CLAY (CL)
with water (FiJI).

5

0.58

SAMPLE .!!:;:
VISUAL DESCRIPTION REMA~KSe

No. Ree PID Depth D-
". .1,(ft.) (ppm) (ft.) .. ..

1 .). :1..: . Clay and Sand with gravel (Fill).
I~':l~

:~:
, . 4 .

t,.. ',11 '

~':
,~: ~~;
:Ii:
~

0.16 Silty CLAY (CL) with gravel (Fill).

EOB atB feet

10 •GENERAL NOTES WATER LEVEL DATA'Jagln Drilling 11/19102 Complete DriIHng 11/19/02
lrilling. Contractor Mid America Drill Rig Not ADDlicable
Driller NA Logged ByT Freudenrich RevieWed By
Drilling Method Geoprobe .

While 'Drilling
At Completion of Drilling
Time After Drilling
Depth to Water

e stra n ..~....aftt th_ --



BORING LOG

"el~R;II~c.
Client

Project

t Location

SAMPLE
~

~.
PID Depth "-

No. Ree D..

(ft.) (ppm) (ft.)

1 .~ .t.~ . Topsoil.

US Navy

supply side landfiIJ

VISUAL DESCRIPTION

Boring No. GP14
Surface Elevation

Job No. 1106840003002.
. Sheet 1 of 1

REMARKS

5

Brown silty CLAY (Cl) with gravel (Fill).

Silty CLAY (el) with crushed stone (RIl).

Refuse.·

Gravelly silty CLAY (el).

EOB at 8 feet

w=15.4%
. LL=35, Pl=16, PI=19

Wet .

w=20.E)OIo
ll=35, Pl=8, PI=27
Set gaf;> probe at 5.5 ft.:
CH4 = 63.4
CO2 =41.2
O 2=0.0
VP= 0.3

t -

10

GENERAL NOTES WATER LEVEL DATA
While Drilling
At Completion of Drilling
Time After DrllUng

. Depth to Water
he st ra.1I ~ IV't ftA.. r_.....·...··· ."-----

)egin Drilling · 11/19/02 CompleteDrilling 1.1/19/02
DrillfngContractor Mid America Dnll Rig Not Applicable
Driller NA . LoggedayT Freudenrlch Reviewed By
Drilling Method :=G~e~oCJ::p.:.::ro~b~e=-.~ ~~~~~~=::;:::;=;r:==':'===;====---=



""'·R;J'~c.l_.....:.-- _
Client

Project

Location

BORING LOG
US Navy

supply side landfill

Boring No. GP15.
Surface Elevation

Job No. 1106840003002
Sheet 1 of 1

SAMP~E
~F--.,...,.----,.---.---I e

No. III Ree PID" Depth Q.
(ft.) (ppm) (ft.)

5

VISUAL DESCRIPTION

Topsoil

Silty CLAY (CL) with gravel (Fill).

Silty CLAY (CL) with small amounts of sand "andgravel (Fill).

Organic stained silty CLAY (CL) with small amounts ofcrushed limestone (Fill).

REMARKS

w=15.9%

Shelby tube at 2 to 4 ft.
w=15.9%
LL=34. PL=15. PI=19

Wet •

EOB at s feet

Set gas probe at 7 ft.:
CH.= 22.3
CO2 = 10.6
O2 = 13.4"r--;---==-=-=:--:"~---:'--------------+ VP = -0.4

•10 "

GENERAL NOTES WATER LEVEL DATA
While DriRlng
At Completion of Drilling "
Time After Drilling
Depth to Water

A ,... - -- - ----- - ••

}agln Dnlling 11/19102 Complete Drilling 11/19/02. Drilling Contractor " Mid America Drill Rig Not ADDlicableDriller NA Logged ByTFreudenrich Reviewed ByOriHing Method -=G:.::e,-=o""p.:...:ro~b::<:e,"---
~ ~~~~~==-5"i?"===~ _



GP16

1106840003002
1 of 3

Job No.

Sheet

.Boring No. __-=~~__
Surface ElevationUS Navy

supply side landfill

BORING LOG
Client"

Project

Location

"",eRII':c;
)
"""---------

SAMPLE CIl

1---..--...--...--~--1~
II> Ree PID Depth e,

No. ~ (ft.) (ppm) (ft.)

VISUAL DESCRIPTION REMARKS

WATER LEVEL DATA

Silty CLAY (CL) with some.gravel and isolated organic
stains (Fill).

Topsoil

Clay and Sand with gravel (Fill).

GENERAL NOTES

o

10

0.5

5 .

0.83

0.66

While Drilling
At Completion of Drilling
Time After DrilOng
Depth to Water

e stra on lin "". "onr."~' ..... - -_.-. .--



"e'·R;I'~~
l _

Client .

Project

Location

BORING LOG
US Navy

supply side landfill

Boring No. GP16 •
Surface Elevation _

Job No. 1106840003002
. Sheet 2 of 3

SAMPLE
~

lS . VISUAL DESCRIPTION REMARKS"-
No. I~ Ree PID Depth CL.

l"- (ft.) (ppm) (ft.)

Waste matrix.

~

-
set gas probe at 12 ft. BSG:
CH..=O.5:..

CO2 = 4.0
O2 = 11.2r- VP=OA

r-

r- •- . l-)
r- 15-

r-

-

-
r-

l-

f-:-

r-

r-

-

•- 20
I-NAytP~~

GENERAL NOTES WATER LEVEL DATAJegin Drilling 11/20/02 Complete Drilling 1-1120102 While Drilling. rililng Contractor Mid America . Drill Rig Not ADDlicabJe At Completion of Drilling.. Driller NA Logged ByT Freudenrich Reviewed By TIme After DrillingDrilling Method Geoprobe Depth to Water
"Th~ !tralillcatlon lines represent theIlDDrOXlmata·_mna...........- --" ~---



GP16

1106840003002
3 of 3

Job No.

Sheet

Boring No. __-=:.-.:c..::...__

Surface ElevationUS Navy
supply side landfill

BORING LOG
Client

Project

Location

'~e'·R:JI~c.
)
---...._--------

SAMPLE CD
l---r-.---.----,,..---! '§

~ Rae PIO Depth c,
NO'2 (ft.) (ppm) (ft.)

VISUAL DESCRIPTION REMARKS

EOB at 20 feet

-

-

-

)
- 25

-

-

. f-

WATER LEVEL DATA
While Drilling
At Completion of Drilling
Time After Drilllng
Depth to Water
.n~ ~trauncauonunes represent the annroxtmete M l lnrtArv ....~'u, ....:a . .. ....01 .._- ~

- 30.t GENERAL NOTES
)egln Dnlling 11/20/02 Complete Drilling 11/20/02
Drilling Contractor Mid America Drill Rig Not Applicable
Driller NA Logged ByT Freudenrich Reviewed By
Drilling Method ..:::G=e"",o""p.:..:roo:<.:b,,-,e~ 1-';';~~;;;~====nE'::=':=F.==E':~:'e~~'E:':::d=-I



"e'·R;I'~c.
l ...-

Client

Project

Location

BORING LOG
US Navy

supply side landfill

Boring No, GP17 •
Surface Elevation _

Job No, 1106840003002
Sheet 1 of 1

SAMPLE

REMARKSVISUAL DESCRIPTIONNo. ~ Rae PID
(ft.) (ppm)

Q)

l---...,.,.-----,---,--..,r---1 ~
Depth 0..'

(ft,)

Silty CLAY (CL) with gravel (FiJI).

Topsoil'~',
"

{L"Y-J. ,.
:~:'.

,j-=---:::-:-::-:-:--:-=~~:-----:--==------'----- ~

-

-

-
I

I-

Refuse. Wet
-

- . •
EOB at 5 feet

-

-

'- 10 •GENERAL NOTES WATER LEVEL DATA. flegin Dri16ng11/20/02 CompletE! Drilling 11/20/02
Drilling Contractor Mid America Drill Rig Not Applicable
Driller NA LoggedByT Freudenrlch Reviewed By
Drilling Method Geoprobe .

While Drinlng
At Completion of Drilling
Time After Drilling
Depth to Water



"e'·RIII~c.
l _

Client

Project

Location

BORING lOG
US Navy

supply side landfill

Boring No. GP18
Surface Elevation

Job No. 1106840003002

Sheet 1 of 1

SAMPLE Q)

t--~---,.----,,----t '§
III Rae PID Depth 0-

No. r- (ft.) (ppm) . (ft.)

)

5

VISUAL DESCRIPTION

Silty CLAY (CL) with gravel.(FiII).

Organic stained silty CLAY (CL) (Fill).

Refuse.

EOB at4 feet

REMARKS

w=15.8%Wet

Set gas probe at 30 in.
CH4 = 34.2
CO2 = 12.8
O2 =11.9
VP =0.1

10

GENERAL NOTES WATER LEVEL DATA
While Drilling
At Completion of Drilling
Time After Drilling
Depth to Water

e strati t"!In n.ll fAnl'''' ''A"' .h .,1 - .. _ .• . • -, . -



""'·R;JI~c.
l. _

Client

Project

Location

BORING LOG
US Navy

supply side landfilt

Boring No. GP19 •
Surface Elevation _

Job No. 1106840003002
Sheet 1 of 1

SAMPLE

REMARKS

Attempted Shelby tube at 2 to
3.5 ft., rejected by rock.

•
w=13.3%
ll=31, Pl=16, PI=15
Wet

.VISUAL DESCRIPTION

Organic silty CLAY(Cl) (Fill).

Silty eLAY (el) with gravel (Fill).

CIl
1---.........--,.---,---+ iEeRee PID Depth 0-

No. F.-(ft.} (ppm) (ft.)

Set gas probe at 5 ft. SSG.
CH4 =25.1
CO2 =8.7
O2 = 16.1
VP=0.2

Refuse.
5~~--=:--:--------------------

Eo.S at 8 feet

10 •GENERAL NOTES · WATER LEVEL DATA
While Drilling
At Completion of DritUng
Ti"1eAfter Drilling
Depth to Water

stra on .. rBDrMllnt t ••"'........ _....... _ .- - - -

egln DriRing 11/20/02 . Complete Drillll)g 11/20/02
. Drilling Contractor Mid America Drill Rig Not Applicable
Driller NA . Logged ByT Freudenrlch Reviewed By
Drilling Method -=G:..:::e,-=o.cp.:.;:ro~b~e~ ~ -,--_ ~~~~;;;';~~;rr.:===:::::;:::=2'i~~;=.=====--l



Boring No. GP20
Surface Elevation"eleRII':c.

l _

Client

Profect

Location

BORING LOG
US Navy

supply side landfill Job No.

Sheet

1106840003002
1 of 1

SAMPLE

REMARKSVISUAL DESCRIPTIONNo• ., Ree PID
(ft.) (ppm)

CD

I---..,.....,.----..----.---t '§
Depth a..

(ft.)

.~ .,-~ . Topsoil.
/ .;..,

Mixed silty CLAY (Cl) with construction rubble
(asphalt) (Fill). .

5

Gravelly CLAY (Cl) with crushed limestone and
construction debris (Fill).

Set gas probe at 4.5 ft. BSG.
CH4 = 7.1
CO2 =4.2.
O2 =15.2
VP= 0.1

EOB at8 feet

....

legIn Drilling 11/20/02 " . Complete Drilling 11/20/02
drilling Contractor Mid America Drill Rig Not Applicable
Driller NA Logged ByT Freudenrich Reviewed By
Drilling Method ~G"-"e:.::o,.,,p,-,-ro:cb:.e::...-- .,..-

10

GENERAL NOTES WATER LEVEL DATA
While DrilJing
At Completion of Drilling
lime After DrilUng
Depth to Water

he str ati leat on IlneB rAnt"ClAnl th . ..........,. ... ...l .... d ••



GP21_ •.
1106840003002

1 of 1

BorIng No. __--=-=-==...:.._
Surface Elevation

Job No.

. Sheet

US Navy

supply side landfill

BORING LOG
Client

Project

Location
"e'·R;"~c.
l _

SAMPLE

REMARKSVISUAL DESCRIPTION91 Rec PID·No. 2 (ft.) (ppm)

G)

I---...,.....,.---.---.----f~
Depth a-

(ft.)

•
Set gas probe at 5.5 ft. SSG.
CH4 =64.1
COr 41.2
O2=0.8
VP 0.1

Wet

w=18.7%Silty CLAY(CL)with some sand and gravel (Fill).

Refuse.
Between 4.5 to 5.5 ft. lens of soft refuse.

EOB at 8 feet

U:· Topsoil
1~ ·:>i4. .:-:
#:0.
~.:~
. . . --:-----.,......,....,.....,....,~-:---:-:-----------:-=---

-

-
'--

f-

l-

i-

-

-
}

-, 5-

~

.1-

i-

-

,..

- .

-

f- 10 •GENERAL NOTES WATER LEVEL DATA
WhneDnlling
At Completion of Cnlling
Time After Drilling
Depth to Water
~~tmea~on un.. represent tne SI'OFO)QtNlt'A ftnIwwt_.u"-"- - _••

)agin CrilUng 11/20/02 Complete Dnllin~ 11120/02
. Jrilling Contractor Mid America Drill Rig · Not APplicable

Driller NA . Logged ByT Freudenrich Reviewed By
Drilling Method -=G:.::e'-=o""p"-'ro....,b:=..:e~---'-_______________ 1-..;,:;~,;;;;.;;;;;;;;,.===:;;E=:::=.:s==:'i==::=:-:'Er:==':':F.'F-"';=--J



"el·R:J'~c.
l _

Client

Project

Location

BORING LOG
US Navy

supply side landfill

Boring No. GP22
Surface ElevatIon

Job No. 1106840003002
Sheet 1 of 1

SAMPLE
~

t---r-r--r---.,-----ie
Ol Ree pro Depth 0-

No. F- (ft.) (ppm) (ft.)

VISUAL DESCRIPTION

" Silty CLAY (Cl) with some sand and gravel (Fill).

Refuse. "

REMARKS

w=17.00/0 Wet

Set gas probe at 2 ft. SSG
CH4 =48.1
CO2 = 7.1
O2 = 13.9
VP=-O.1

EOB at 4 feet

5

WATER LEVEL DATA
GENERAL NOTES

10

leg'n Drilling 11/20/02 Complete Drilling " "11/20/02
Drllfing Contractor Mid America Drill Rig Not Applicable
Driller NA Logged ByTFreudenrlch Revie~edBy
Drilling Method ;:::.G:.:::e~o:l:'p~ro~b~e~ \-;~;:;';;~:;;;;'===.'lt~==~::=C:~~~~7;=:'=.="--I



•''''·_;II~c.
l-=-__

Client

Project

Location

BORING LOG
US Navy

supply side landfill

Boring No. GP23 •
. Surface Elevation _

Job No. 1106840003002
Sheet 1 of 1

SAMPLE

REMARKSVISUAL DESCRIPTIONGl Ree PID
No. (ft.) (ppm)

lD

1---..,.-,--.--.---1 ~
Depth a.

(ft.)

5

Clay and Sand with gravel (Fill)..

Crushed limestone (Fill).

Gravelly silty CLAY (Cl) (Fill).

Silty C~Y (Cl) with some gravel (Fill).

Crushed limestone (Fill).

Silty CLAY (CL) with some coarse sand (Fill).

Refuse.

•
w=17.5%

EOS at 8 feet Install GeoProbe continuous
soil sample to 8 ft. SSG, set ga
probe at 8 ft. near landfill vent.
CH4=7.1

CO2 = 1.6
O2 =13.6
Vp··O.1 .

10 •
tv .an_ -

WATER LEVEL DATA
GENERAL NOTES

pegln Drilling 11/20/02 Complete Drilfing 11/20/02
'Drilling Contractor Mid America · Drill Rig Not Applicable
Driller NA Logged ByTFreudenrlch Reviewed By
Dnlling Method ..;:::G=e=oc::.pr:..;:o:.=b:.=e:.....-_______________ 1-;~~~;;;;~=7.'1E:===:=r.:='EiE'::':::==EE:=::''5''I:===-_J



GP24

Job No. 1106840003002

Sheet 1 0' 1

Boring No. __=-=...:..-__

Surface Elevation_ USNavy

supply side landfill

-BORING LOG
Client 

ProJect

Location

SAMPLE CD
i;:1---..,--,---,,..---.----1e

Ree PID Depth D...
No. r- (ft.) (ppm) (ft.)

VISUAL DESCRIPTION REMARKS

5

~: . Vegetation and soil mix.

Topsoil.

Silty CLAY (CL) (Fill).

Crushed limestone (Fill).

Crushed limestone and silty CLAY (CL) mix (Fill).

Green/Gray silty CLAY (CL) with decomposing
organics (swamp sediinents).

Gray silty CLAY (CL).

EOB at 8 feet

Set gas probe at 6.5 ft.
CH. =37.2
CO2 = 18.6
-0 2 = 9.1 -
VP = 0.1

WATER LEVEL DATA
GENERAL NOTES

10

)egin Drilling 11/20/02 Complete Drilling 11/20/02
6rllling Oontractor Mid Am-erica Orin Rig Not ADDlicable
Driller NA Logged ByT-Freudenrich Reviewed By
Drilling Melhod ..:G:.:eo:::o:c:p~ro~b:.::ee..- ~~~~~==~;=;;;;;~~~:=72F:===?='=



SAMPLE

""'·R:',:c.
) .

'-..._------
~

J---r-r---,.----,,.----1 e
.~ Ree PID Depth 0-

No. (ft.) (ppm) (ft.)

I-

Client

ProJect

Location

BORING LOG
US Navy

supply side landfill

VISUAL DESCRIPTION

Boring No. GP25 •
Surface Elevation _

Job No. 1106840003002
Sheet 1 of 1

REMARKS

I--

I--

I-

I--

I-- 5

-

I--

c- 10

Gray silty CLAY (Cl).

EOB at 4 feet

Set gas probe at 14 in. depth.
CH4 =27.6
C02=8.8°2 ::: 14.6
VP=O.1

•

•GENERAL NOTES WATER" ~EVEL DATA
While Drilling
At Completion of Drilling
Time After DriUlng
Depth to Water
The str.um;euon I ntW nw'IUM......t ""••P!o~__. _ -_ . -



BORING LOG . GP26

Job No. 1106840003002
Sheet 1 of 1

REMARKS

Surface Elevation

BorIng No. __-=.:-=.:=--__

US Navy

supply side landfill

VISUAL DESCRIPTION

"e'·_;I'~c.
Client

Project

l Location

SAMPLE II>;;

Ql Rac PID Depth
e

No. Q..

(ft.) (ppm) (ft.)
W 'o Topsoil.. :

Silty CLAY (CL) with some gravel (Fill).

Organic stained silty CLAY (CL) (Fill).

Set gas Probe at 3 ft. SSG.
CH4 = 3.4
CO2 =1.9
O2 =18.6
VP =0.0

s'
Gray silty CLAY (CL).

EOB at 8 feet

)eglo Drilling 11/21/02 Complete Drilling 11/21/02
6rilling Contractor Mid America Drill Rig Not Applicable
Driller NA Logged ByT Freudenrich Reviewed By
Drilling Method Geoprobe .

10

GENERAL NOTES WATER LEVEL DATA
While Drilling
At Completion of Drilling
Time After Drilling '
Depth to Water

e stratI on ines reores,ant t A :u·..n r t\ y lt "f.. - _ - _.- -



"e'·R;"~c.
l _

Client

Project

Location

BORING LOG
US Navy

supply side landfill

Boring No. GP27 •
Sur1ace Elevation _

Job No. 1106840003002
Sheet 1 of 1

•

REMARKS

Set gas probe at~ location:
CH4=0.0
CO2 =0.1
O2 = 20.1
VP =0.2.

VISUAL DESCRIPTION

EOB at4 feet

Gray silty CLAY (CL).

Topsoil.

SAMPLE

Rae PID
(ft.) (ppm)

No.

e
!----r-r---r----._---t ~

Depth a..
(ft.)

. .,

. ,

' S

10 •GENERAL NOTES WATER LEVEL DATA



1 of 1

1106840003002,'~e'·R:" ~c.
l _

Client

Project

Location

BORING LOG
US Navy

supply side landfill

Boring No.

Surface Elevation

Job No.

Sheet

GP28

SAMPLE
~

I---...--r----r---,---; '§
Ree PID Depth 0-

No. I'- (ft.) (ppm) (ft.)

VISUAL DESCRIPTtoN REMARKS

.~ .f~~ .

1/.;'.'
Topsoil.

EOB at4 feet

Gray silty CLAY (Cl).

Set gas probe at 3 ft.
CH4 = 0.0
CO2 = 0.4

, O2 = 20.1
"'I_---::~=----".....,--~------------_+' VP = 0.0 '

5

WATER LEVEL DATA
GENERAL NOTES

10

'pegin Drilling 11/22102 'Complete Drilling 11/22102
'brilllng Contractor 'Mid America Drill Rig Not Applicable
Driller NA Logged ByT Freudenrich Reviewed By
Dnlling Method ..=G::.;::e=o:.c,p;.:..ro=b=e:..· 1-...;;~~~~~===rn~==;:;;;:;:::T.:'~~~~s=;:=.:;;;:=:=-/



"eleRII':c.
l _

Client

Project

Location

BORING LOG .
US NaY'{

supply side landfill

Boring No. GP29.
Surface Elevation _

Job No. 1106840003002
Sheet 1 of 1

SAMPLE Ql

f--.,...,r--r----r---4~
CD Rec ?ID Depth D-

No. f- (ft.) (ppm) (ft.) '

VISUAL DESCRIPTION REMARKS .
. .... .

.~:'c: •., Topsoil.

Sandy loam.
. .:i--:=-----:---:-------------------

Organic stained CLAY (CL) with little refuse.

Organic stained clay with some sand and gravel. Set gas Probe at 2.5 ft.:
CH4 =0.0
CO2 = 3.3
O2 = 18.2

•
5

Gray silty CLAY (CL).

EOB at 8 feet

10 •GENERAL NOTES WATER'LEVEL DATA

........

While Drilling
At Completion of Drilling
TIme After Drilling
Depth to Water

str. on nes represent Ill. appr_.. ""-~-_ ....- - . -

legin Drilling 11/22102 Complete Drilling 11/22102
brilling Contractor Mid America Drill Rig Not Applicable
Doller NA Logged ByTFreudenrich Reviewed By
Drilling Method ..::G=e=·oCl:p~ro:.:b::.;e=__________________ J.--;~~~;;;;::~===rr.~==r.=t:=E::0=~~====~:==_=_J



Boring No. GP30
Surface Elevation"e,·s;'i~c...~::j::t

l Location

BORING LOG
US Navy

supply side hindfill Job No.

Sheet

1106840003002
1 of 1

REMARKS

Set gas probe at 5 ft. depth.
CH4 =0.0
CO2 =2.5
O2 =19.3

VISUAL DESCRIPTION

EOBat8 feet

Gray silty CLAY (CL).

Topsoil.

CLAY (CL) with little sand and gravel.

Topsoil.

CLAY (CL) with sand .and gravel inclusions.

Topsoil.

5

SAMPLE Q)

...--.,..-y---.----,r---f ~
Ree pro Depth !l.

No. F- (ft.) (ppm) (ft.)

10

GENERAL NOTES WATER LEVEL DATA
While Drilling
At Completion cif Drilling
Time After Drilling
Depth to Water

e stra lcalfon nes reores.8nt thA 2 n"""'W lr,,"~ I ~, ~ • . •- ~ ~. . . ..

JeginDrilIing 11/22102 Complete Drilling 11122102
6r1lnng Contractor Mid America Drill Rig Not Applicable
Drillei' NA Logged ByTFreudenrich Reviewed By
Drilling Method .",G~e~OC2!P"-.;ro~b~e,"--~· '-- I-~~:,,;;;.;.;;;;;..,,~=:_:~"'=~~~=~====;;==--I



.-,,-,eQe'Je.Client
• ~ "'. INC. Project

l locallon

BORING LOG
. US Navy

supplY side landfill

Boring No. GP31 •
Surface Elevation _

Job No. 1106840003002
. Sheet 1 of 1

REMARKS

•
Set gas probe at 2.5 ft.:
CH4=0.0
C02~0.0
O2 = 20.5
VP = 0.1

VISUAL DESCRIPTION

Void, Drain tile?

Gravelly CLAY (Cl).

Industrial grit, red (Fill).

Silty CLAY (Cl) (Fill).

5

SAMPLE

.. Rae PID
No. (ft.) (ppm)

CD

f---".-~-~r----; ~
Depth a..

(ft.)

Silty CLAY (el).

EOB at 8 feet

WATER LEVEL DATAGENERAL NOTES

10

Jagin Dnlling' 11/22102 Complete DrRnng 11/22102
-Drilling Contractor Mid America Drill Rig Not Applicable
Drillar NA Logged ByTFreudenrich Reviewed By
Drilling Method ...:;G=e...:;o....p"-'ro=-:b=.;:eO-_______________ nhi'ii~iir.i~iiiiiresei~:'iPP~Diiii~diiY~~~;;;=--j



Client

Project

. Location

GP32

1106840003002 .
1 of 1

Job No.

Sheet

Boring No. __-='::"-::'-=-__

Surface'ElevationUS Navy

supply side landfill

BORING LOG

"el-R:I':c.
l_---,. _

SAMPLE GI

1-----r-1,...---.,,...---.....----f~
CD Rae PID Depth 0..

No. 1'-(11.) (ppm) (ft.)

5

VISUAL DESCRIPTION

Silty CLAY (Cl) with construction rubble (All).

Organic layer.

Silty CLAY'(CL) with gravel (Fill).

Blue/gray silty CLAY (Cl).
EOB atB feet

REMARKS

. :~-

.Set gas probe at 6 ft. depth.
CH4 =0.4
CO~=4.6

O2=16.4
VP =0.0

10

GENERAL NOTES WATER 'LEVEL DATA
While Drilling
At Completion of Drilling
Time After Drilling
Depth to Water
__~ ~r.a.. .c:a~:", nes reprasenllha appro. mate

13egln Dnlling 11/21/02 Complete Drilling 11/21/02
'orilllng Contractor Mid AmeriCa Drill Rig Not Applicable
Driller . NA Logged ByTFreudenrich Reviewed ~y
Drilling Method ...::G=e=o.."p.:..;ro=b=e=- .....:.,....____ 1-..;;;~,;;;,;;;;~=:-=:'~~:s::~2';:=:;~~=5rE::;:=_-J



"eleRIII:c.
l__--.__

Client

Project

Location

BORING LOG
US Navy

supply side landfill

Boring No. GP33 •
Surface Elevation _

Job No. 1106840003002
Sheet 1 of 2

GENERAL NOTES

SAMPLE

•

REMARKS

•

WATER LEVEL DATA

VISUAL DESCRIPTION

Mixed CLAY (CL) with constuction rubble (Fill).

5

10

<II
I--..,.-y--r--,---j ~

Rec PID Depth Q.
No. Fo (ft.) (ppm) (ft.)

~egin'Drilllng 11/21/02 Complete Drilling 11121102
'Drilling Contractor Mid America Drill Rig Not Applicable
Driller NA Logged ByT Freudenrich Reviewed By
Drilling Method .::::G~e~o~p:.!.:ro~b~e~_~-- __:_-------

While Drilling
At Completion of Drilling
Time After Drilling
Depth to Water

.__~ _ _•._ _ ~. -, .. represenllhe appro mate bou aN



GP33

2 of 2

·1106840003002Job No.

Sheet

Boring No. __~=""":='-=-__

Surface ElevationUS Navy

supply side landfill

BORING LOG
Client

Project

Location

"el·S;II~c.
l _

REMARKS

Set gas probe at 13 ft.:
CH4=0.7
CO2 = 0.7
O2 = 0.5
VP =0.5

VISUAL DESCRIPTION

Silty CLAY (CL) with gravel (Fill).

Organic stained CLAY (CL).

8 inch seam of industrial grit, red (Fill).

Organic muck (FitI).

SAMPLE

CD Ree PID
r- (ft.) (ppm)

No.

. ~

I---y-r--.----r---t'§
Depth a..
(ft.)

15

Silty CLAY (Cl) with gravel.

EOB at 16 feet

20

GENERAL NOTES WATER LEVEL DATA
While Drllnng
At Completion of DrilUng
Time After Drilling
Depth to Water

e stiatlf ton Jnes reoresent Ih iP hf·,n r-nytrn !'ll t~ 1 " "" , - _.' •. .. -

Begin DriUlng 11/21/02 Complete Drilling 11/21/02
. Drilling Contractor Mid America Drill Rig Not ADPlicable
Driller NA Logged ByT Freudenrich Reviewed By
Drilling Method ..=G,."e:.:=:oCEP"-'ro"'-'b::.:e=--- --,- 1-~~;.;:;,;;;~====RE~5::~E~~~~7.'?~=--I



MW1--Job No. 1106840003002
Sheet 1 of 4

Boring No. __-==...:..:...~

Surface ElevationUS Navy
supply side landfill

BORING LOG
CUent

Project.

Location

-'fA,.•..,.• ..., ~,•• INC.

'l _

REMARKSVISUAL DESCRIPTION

SAMPLE

., Ree PID
f- (ft.) (ppm)

No.

. CD
~---r-'I----.----,r----+ ~

Depth Q.

(ft.)

Clay and Sand with gravel (Fill) .
. . '

:i!!:
" .. ,
~. ',tl

5

Silty CtAY (CL) with some sand and gravel (Fnt).

•

Organics and refuse·in silty CLAY (CL) daily cover.

10

GENERAL NOTES '
)agin Dnlling 11/18/02 Complete Drilling 11/18102

'Drilling Contractor Mid America Drill Rig Not ADDlicable
Dnller NA Logged ByT Freudenrich Reviewed By
Drilling Method Hollow Stem Auger '

•WATER LEVEL DATA

••1PVV'ft __t- _ •• - -_ . . '



Boring No. MW1
Surface Eleva,lon

SAMPLE

"e'·R;I'~c.
l_.....-- _

Q)

I--'""T"""...---,.---,-----I~
l~ Rec PID Depth a..

No. I~ (ft.) (ppm) (tt)

, f- '

Client

Project

Location

BORING LOG
US Navy ,

supplV side landfill

VISUAL DESCRIPTION

Job No.

Sheet

1106840003002
2 ot 4

REMARKS

GENERAL NOTES

f- 15-,

f-
ooo

l-

f-

l-

f-

l-

f-

I-

~

- 20-

Difficult drilling, foam rubber and metal

. 1\1..... Paoe

" Dry

WATER LEVEL DATA)egin Drilling 11/18/02 Complete Dnlling 11/18/02

1

'6r1l1ing Contractor Mid America Drill Rig Not Applicable
Driller , NA Logged ByT Freudenrich Reviewed By
Drilling Method Hollow Stem Auger '

While Drilling
At Completion of Drilling
Time After Drilling

, Depth to Water ,



GENERAL NOTES

I.fCI-Slll:c. Client

Project

) Location

"-

SAMPLE
~

II PID Depth
e

No. Ree a.
f- (ft.) (ppm) . (ft.)

r-

r-

r-

-

-

-
"""

~

\ r-
J

r- 25-

-

-

-
,..

'-- :

l-

i-

I-

i-30- .

BORING LOG
US Navy

supply side tandfill

VISUAL DESCRIPTION

Next Pa.ne

Boring No. MW1 •
.Surface Elevation _

Job No. 1106840003002
Sheet 3 at 4

REMARKS

•
Elevated methane discharge
(lEL>10%)

•WATER LEVEL 'DATA,-egin Drilling 11/18102 Complete Drilling 11/18/02

I
DrillingContractor~id America Drill Rig Not Applicable
Driller NA Logged ByTFreudenrich Reviewed By
Drilling Method Ho/tow Stem Auger . '. '

While Drilling
At Completion of Drilling
TimeAfterDrilling
Depth to Water



Boring No. MW1
Surface Elevation"e,eR:":c.

l _
Client

Project

Location

BORING LOG
US Navv

supply side fandfilt Job No.

Sheet

1106840003002
4 of 4

SAMPLE

REMARKSVISUAL. DESCRIPTION.~ Ree PID
No. ~ (ft.) (ppm)

a>
I--.,...,--.---.,.---f'§

Depth c,

(ft.)

-
EOB at 32 feet

Set temporary monitoring well, 2- diameter, 5' screen,
32' to 27' BGS.

-

-

:-- 35

-

.. ~.~.

~ 40

GENERAL NOTES WATER LEVEL DATAlegin Drilling 11N 8/02 Complete Drilling 11118/02
. I Drilling Contractor . Mid America Drill Rig Not Applicable

II Driller NA Logged ByT Freudeni'lchReviewed By
Drilling Method Hollow Stem Auger

While Drilling
At Completion of DrUllng
TIme After Drilling
Depth to Water

~===================-------



l.'el·~;II~c.
)
'-...._------:--

Clleryt

Project

Location

BORING LOG
US Navy

supply side landfill

Boring No. MW1X • .
Sur1ace Elevation _

Job ~o. 1106840003002
Sheet 1 of. 3

SAMPLE Gl

1---...........----.-----,.---1 ~
GI Ree PID Depth a.

No. t- (ft.) (ppm) (ft.)

VISUAL DESCRIPTION REMARKS

.~: . Clay and Sand with gravel, loose to firm, dry (RII)

,\-,,':
~. '

; :.',

GENERAL NOTES · WATER LEVEL DATA •

w=16.6%
LL=39, PL=17, ·Pf=22

Soft and very. moist

•

Silty CLAY (CL) with organic mottling, very plastic with
varying velnsot gray sllt and .some organic mottling
(Fill).

" . ...
Ii. ~r l

. .. ...
4':.
~ .1.\ 4

';'\.~:.

I; ' ,\. 1

.~t ~~: .

5

10

Begin Drilling 11/14/02 Complete Drilling 11/14/02
D.ri/lingContractor Mid America Drill Rig Not Applicable
Driller NA Logged ByTFreudenrich Reviewed By
Drilling Method Hollow Stem Auger

While Drilling
At Completion of Dritting
TIme After'Drllllng .
Depth to Water .
__.~ . C81!~ nesl8pftlSent lIle appro al6 tween SOl tvoac



Surface Elevation

MW1X

2 of 3

1106840003002Job No.

Sheet

Boring No. __.:::...~~__
US Navy

supply side landfill

BORING LOG
Client

Project

Location

"el-S:II:'c.
)
"'--...._----_.........

REMARKS

Matrix becomes very dry

After auger was removed belo
16 feet caved in

1~14 ft. ·stiff and dry

VISUAL DESCRIPTION

\

Refuse, refusal at 25 ft.

SAMPLE

<6

15

CIl Rae PID
(ft.) (ppm)

No.

CD

I---r;r----;r--,----t~
Depth 0-

(ft.)

20

GENERAL NOTES
, egin [)rilllng ·11114/02 Complete Drilling 11/14/02
Drilling Contractor Mid America ' Drill Rig Not Applicable
Driller . NA Logged ByTFreudenrich Reviewed By
Drilling Method Hollow Stem Auger

WATER LEVEL DATA
While Driiling
At Completion of Drilling
Time After Drilling
Depth to Water

~ ~atl ..~n nes ~epre$ent the approximate oun ary between 501 tvoe:s



SAMPLE

'~e'·R:":c.
l..... .,---_

CD
1--.........--...--...---1 ~

l.~ Ree PID Depth a..
No. I- (ft.) (ppm) (ft.)

I-

I-

t-

Client .

ProJect

location

BORING LOG
us Navy .

supply side landfill

VISUAL DESCRIPTION

Boring No. MW1X •
Surface Elevation _

Job No. 1106840003002
Sheet 3 of 3

REMARKS
~{

- .,.

18-22 ft. dry, no recovery below
22 ft.

LEL: 10%

•

I-

-

~ 30

EOB at 25 feet I abandoned hole.

•GENERAL NOTES
)egln Drilling 11/14/02 Complete Drilling 11114102

I
6rilllng Contractor Mid America Drill Rig Not Applicabte
Driller NA logged ByT Freudenricb Reviewed By
Drilling MethOd. Hollow Stem AUQer

WATER LEVEL DATA
While Drilling
At Completion of Drilling
Time After Drilling
Depth to Water



MW2

1106840003002

1 of 4

Job No.

Sheet

Boring No. __--:.::c:....:.::..=. _

Surface ElevationUS Navy
supply side landfill

·BORING LOG
Client

Project

Location

"e'·R:I'~c.
l _

SAMPLE CD

I-----r-.-----.-.........---.----i~
I~ Ree PID Depth Q.

No. If- (ft.) (ppm) (ft.)

VISUAL DESCRIPTION REMARKS

w=18.2% .
LL=43, PL=18. PI;;'25

Moist

Wet

WATER LEVEL DATA
While Drilling
At Completion of Drilling
Time After Drilling

.Depth to Water

. NFlyf PAnA

Soft to firm brown silty CLAY (CL) with some organic
lenses (Fill) .

Very soft topsoil layer

Very loose Clay and Sand with gravel (Fill).

Loose Clay and Sand with gravel (Fill).." ."~: '
t/.t:!. .

- :4..:
~.:~

- :~y.
~ .. . '
,;- ':\i

'- 1":'.::;-
, \ t~.

fi:4!;..... 1;t1;.:.. .'.
I/.."tj

i-
i"-• •• •
-~\ Ii.:

~'.#--- .~ '~:

!!: ~
i- < »:

.~..

ti:~
f-

~: .
'~' . ;i..f

.~-
} i-

'# .:.
~.:#

r- 5- ~;<:
,~: ~

- :,.,....
~

~;"~1'"••• •- f.:::::..••
i-_-
r-~

,.. ~-
.:--
r--

r- r-
e=----

r- ~-

~-

- -
r- -

-
-.-

r- r -
':..--
f- -

--- .:--
.:--

E.'
f---

- ---
-

--- 10- -
GENERAL NOTES

legill Drilling 11/14/02 Complete Drilling 11115/02
.Drilling Contractor Mid America Drill Rig Not Applicable

.. Driller ' NA .Logged ByT Freudenrich Reviewed By
Drilling Method . Hollow Stem Auger



SAMPLE

"e'·R:I'~c.
l _

Ql

1---.,....,r---r---,-----4~
1!Ii Ree PID Depth Q.

No. ~ (fL) (ppm) (ft.)

Client

. Project

Location

BORING LOG
US Navy

supply side landfill

VISUAL DESCRIPTION

Boring No. MW2
Surface Elevation . •

Job No. 1106840003002
Sheet 2 0' 4

REMARKS

-

I-

I-

I-

-
- '. ::....

1--

~
1-
1-_
1-_
1:--

-
-
--
-
-
-
-
------------------------Waste matrix, clay with refuse, including plastic, wood,

metal, poly
Water transition
LEL: 0-4%

Wet •
2.6 r- 15-

-

-

I-

I-

I-

- 20-

GENERAL NOTES
legin Drilling . 11/14102 Complete Drilling 11/15/02

{

b rilling Contractor Mid America · Drill Rig Not Applicable
Driller NA LoggedByT Freudenrlch Reviewed By
Drilling Method Hollow Stem Auger

WATER LEVEL DATA
. While Drilling

At Completion of Drilling
Time After Drilling
Depth to Water

•
lhe slraDlIcaUon lines represenl lhe apprOXImateboundary between sOq types ./-A th..............- -_.. ~ ... -~_.



3 of 4

1106840003002• "e'·SI"~c.'l _

Client

Project

l.ocatlon

BORING LOG
USNaw

supply side landfill

Boring No.

Surface Elevation

Job No.

Sheet

MW2

._-------...,..---r----------------------;-----------...... ...SAMPLE CD

r--,...,r---r--.---;~
18 Ree PID Depth 0..

No. I':: (ft.) (ppm) (ft.)

VISUAL DESCRIPTION REMARKS

Wet

-

-

-
,..

'--

r-

r0-

o _

r-
.I

f- 25-

-

-

-

-

i-

f-

f-

I-

-

- 30
Nex Paoe

GENERAL NOTES
)egin Drilling 11114102 Complete Drilling 11115/02

t
·b rilling Contractor Mid America ' Drill Rig Not' Applicable·
Driller NA Logged ByT Freudenrlch Reviewed By
Drilling Method Hollow Stem Auger .

f-

WATER LEVEL DATA
While Drilling'
At CompletIon of D:rilfing
Time After Drilling
Depth to Water.
111e straUncalion lines represe"l ttle approXimate boundary between soil types /liliAn , ..... tl,o ... .~ l .' ...__...... - _ .. _ ~ ,,'



Boring No. MW2
Surface Elevation II
·Job No. ' 110684000300 .

. -'faleQe"e, . ~ ~,. INC.

t _
Client

Project

location

BORING lOG
US Nayy ,

supply side landfill

Sheet 4 of 4

-

SAMPLE Q)

I---,...,----,r--,----i~
18 Rec PID Depth , 0-

No. I~ (ft.) (ppm) (ft.)

-

-
I-

I-

I- 35

-

-

I- 40

VISUAL DESCRIPTION

Silty CLAY (CL), hard, gray.
refusal at 32 ft. '

EOB at 32 feet
Set temporary monitoring well, 2- diameter, 10'
screen, 31' to 21' BGS

REMARKS

w=19.4%
LL=39, PL=16, PI=23

Refusal at 32 ft.

•

•WATER LEVEL DATA
GENERAL NOTES

)egin Drilling 11/14/02 Complete Drnllng 11/15/02

l
'Orilling Contractor Mid America ,DrllI'Rig Not Applicable
Driller NA Logged ByT Freudenrich Reviewed By

, Drilling Method HoUowStem Auger .

While Drilling
At Complellon of Drilling
Time After DrllUng
Depth to Water
The slraUfiCatlcn\Illesrepfesenllhe approxlmate . , tween soillypes ./



Boring No. MW3
Surface ElevaUon

SA MP.LE

'~e,·_;,,:c.
)
"'-....._------

Q)

1----r-T--..--..---4 ~
CIl Rae PID' Depth a.

No. f-' {ft.} (ppm) (It.)

Client

ProJect

Location

BORING LOG
us Navy

supply side landfill

VISUAL DESCRIPTION

Job No.

Sheet

1106840003002
1 of 2

REMARKS
0 . : '\

5

10

CLAY (CL) with grave} (Fill).

Refuse including paper. metal. plastic, not
decomposing.
void between 10.5-12 ft.

w=14.9%
ll=37. PL=17. PI=20

Dry

GENERAL NOTES
)agin Drilling 11/15/02 Complete Drilling 11/15/02

6rilling Contractor Mid America Drill Rig Not Apclicable
Driller NA Logged ByT Freudenrich Reviewed By
Drilling Method Hollow stem Auger

WATER LEVEL DATA



Boring No.

2 of 2

Job No.

Sheet

MW3.
Surface Ele~aUon _

1106840003002

US Navy

supply side landfill

BORING LOG
Client

Project

Location

·'~e'·R;II~c.
l _

SAMPLE Q)

1-- ---,r-T""- --,-- --,..- - -1 ;;:e
I.~ Ree PID Depth a..

No. (ft.) (ppm) (ft.)

VISUAL DESCRIPTION REMARKS
....':"'

-

-

I-

I--
Layer of dark red/brown medium grit (industrial
material).

-
Oversaturated

- •.-

_15_

I--

EOB at 15.5 feet
Below is very stiff moist silty etAY (CL).

Moist

-

I--

I-- 20

. Set temporary monitoring well, 2- diameter, 10'
screen, 15.5' to 5.5' BGS •GENERAL NOTES ' WATER LEVEL DATA)aginDrilling 11/15/02 Complete Dr'l/Iing 11/15/02

I
O~l1Ing Contractor Mid America Drill Rig Not ADDlicable
Driller NA Logged ByT Freudenrich Reviewed By
Drilling Method Hollow Stem Auaer

While Drilling
At Completion of Drilling
Time After Dnlllng
Depth to Water



Boring No. MW4
Surface Elevation

SAMPLE

"e'·R;I'~c.
~-----

II)

1--..........-----.----,.----4 ]
Ree PID Depth Q.

No. F- (ft.) (ppm) (ft.)

Client

Project

Location

BORING LOG
US Navy

supply side landfill

VISUAL DESCRIPTION

Job No.

Sheet

1106840003002

1 of 3

REMARKS

&~••~.~ .
I/.)H

Mixed layers of soft CLAY (Cl), gravelly CLAY (CL),
GRAVEL (GW), ash/cinders (Fill).

5
CLAY (Cl) becomes less gravelly and more plastic
and stiff/firm

CLAY (Cl) with slight amounts of gravel and organic Moist
lenses.

water present at 12 ft. and clay becomes soft

WATER LEVEL DATA
10

GENERAL NOTES
)egin Drilling 11/15/02 Complete Drilling 11115/02
Drilling Contractor Mid America .. Drill Rig Not Applicable
Driller . NA Logged ByT Freudenrich Reviewed By
Drilling Method HolloW Stem Auger



Boring No. MW4
surface Elevation~

Job No. 11068400030~-"fa,.•..,. ,
' . ~ ~,•• INC.

L _

Client

Project

Location

BORING LOG
US Navy

supply side landfill ,
Sheet , ' 2 of 3

SAMPLE
REMARKS

Wet

VISUAL DESCRIPTION
No. CD Ree PID

F- (ft.) (ppm)

(I)

is1---...,......,---,-----,,----1e
Depth Q.

(ft.)

Water presents at 12 tt, and
clay becomes soft.

•
Medium dense gray sandy SILT (ML) becoming silty
fine SAND (SM) to fine SAND (SP) with increase
depth.

15 -+.-,.;.,.-jl--...,.-----'--------,-----...,.---

:~: ~~ ::.
. : .'

::. ~:: ~:.
.. .. .'

. .. " 0 "

:". ~ ~:.
.. .. . ."... ."

Silty CLAY (CL), very soft, gray.

20

GENERAL NOTES

-.~

Moist

WATER LEVEL DATA
)eginDrilling 11/15/02 Complete Drilling 11115/02

·6ruilng Cootractor Mid AmerIca Drill Rig, Not Applicable
Driller NA ' Logged ByTFreudenrich RevIewed By
Drilling Method Hollow' Stem Auger

While Drilling

At CompleUon pf Dn1lln~

Time After Drilling
,Depth to Water

8. S en nes represent



Boring No. MW4
Surface Elevation

"el·R;I'~c.
L _

Client

Project .

Location

-BORING LOG
US Navy

supply side landfill Job No.

Sheet

1106840003002

3 of 3

SAMPLE CD

I---,-,,..--r---.---l~
I.~ Ree PID Depth 0-

No. F- (ft.) (ppm) (ft.)

-

-

I--

)

I-- 25

f-

f-

I--

f- 30·

VISUAL DESCRIPTION

EOB at 20 feet
Set temporary monitoring well, 2" diameter, 10'
screen, 22 ! to 12' BGS '

REMARKS

GENERAL NOTES
)agln Drilling 11/15/02 Complete Drllllng 11115/02

6rllnng Contractor Mid America Drill Rig Not Applicable
Driller NA Logged SyT Freudenrich Reviewed By
Drilling Method Hollow Stem Auger

WATER LEVEL DATA
While Drilling
At Completion of Drilling
Time After Drilling

Depth to Water
The st,adUcatlon -Dnes represent tne ~pproximBte boundary between soli typ"" /

.........==========================-L.ll!lllltlLtIlW!Il!l~IQn!lJm~el1.v bblleCSlQralll!d!!l!i!uaIL ._ .



Boring No. MW5
Surface Elevation •
Job NO.' 110684000300

2of._-=__1Sheet

US Navy
supply side landfill

BORING LOG
Client

.Project

Location

•~e'··R;I'~c.
l_-,-_

SAMPLE CIt
I---r-.----.----r-----f ~

'.§ Ree PID Depth a..
No. I'- (ft.) (ppm) (ft.)

VISUAL DESCRIPTION .REMARKS

Interbed layers of clay, landscape waste and general
refuse.

-
Water present and continues
down to '15 ft.

; -

i- •.
"

"
" .....~)

2·6 i- 5-

1-

i-

LEL: 0 to 4%

GENERAL NOTES

-

'-

'-

~

i-

~

I- 10- . . Neyt Paoe •WATER LEVEL DATA)egln Drilling 11/15/02 Complete Drilling 11115102I 'b rilling Contractor Mid America Drill Rig Not ADDlicable
Driller NA Logged ByTFreudenrich Reviewed By

I DrillilJQ Method Hollow Stem Auger

While DrlUing
At Completion of Drilling
Time After Drilling
Depth to Water
I ne stranlll:a?onlinea repreaenllha apprOXImate boundarybetweensoil types /__==========================-L..iilldJli~lIlSlIIan...mavbet'J"dlJaL



Boring No. MW5
Surf~ce Elevation

"el·.:I'~c.
)
'--...._-------

Client

Project

Location

BORING LOG ·
. US Navy

supply side landfill Job No.

Sheet

1106840003002

2 of 2

SAMPLE
RE.MARKSVISUAL DESCRIPTION

No. ' ., Ree PID
I'- (ft.) (ppm)

~

I----,-,r----,r----r----!~
Depth a..

(ft.)

15

Silty CLAY (CL), stiff.

EOB at 15 feet
Set temporary monitoring well, 2- diameter, 10'
screen; 15' to 5' BGS .

20

GENERAL NOTES
pegin Drilling . 11115/02 . Complete Drilling 11/15/02
nrilling Contractor Mid America Drill Rig Not Applicable
.Driller NA logged ByTFreudenrich Reviewed By
DrillIng Method Hollow Stem Auger
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GEOTECHNICAL TEST DATA
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Great Lakes Soil & Environmental Consultants Inc.
333 Shore Drive; Burr Ridge, 1160527 Ph: (630) 321-0944 Fax: (630) 321-0945

Moisture Content
& .

Classification •
Project Supply Side Landfill ·

Client Versar, Inc. 200 West 22nd Street, Ste. 250, lombard. IL 60146 Altn.:Mr. John Angstmann

I 1 tTestedByI NP I QCBy I :
.'

5BFileNo. 2555 . Date Tested 12J2J2002

SamplelD sample Type' Moisture Cont (%) Liquid Limit Plasticity Index Class. (see note)

MW1XJ#2 Jar 16.6 39 22 Ct.

GP3-4' Jar 13.3 CL

GP40-16" Shelby 15.7 34 16 CL

GP4-4' Jar 8.3 - SP

GP5-3' Jar 17.2 CL

GP61.5-3.5' Shelby 20.1 37 19 CL

GP7-3' Jar 15.1 CL

GP7-6' Jar 22.4 40 2Q CL

GPs:..Z Jar 21.0 40 21 CL

GP6-6' Jar 7.3. CL

GP11-3' Jar 152 CL

GP11-8' Jar 15.0 CL

GP12-3' Jar 15.6 CL

GP12-5' Jar 17.1 CL

GP133-5' Shelby Hold Cl

GP13-3' Jar 17.7 CL ,

GP142-4' Jar 15.4 35 19 CL

GP14-5' Jar 20.6 35 27 CL

GP151-Z' Jar 15.9 CL

GP152.,4' Shelby 15.9 34 19 CL

MW2I5 Jar 18.2 43 25 CL

MW2I9 Jar 19.4 . 39 23 CL

MW31#1' Jar 14.9 ' 37 20 Cl

GP18-22" Jar 15.8 CL

GP19-3' Jar 13.3 31 15 CL

GP21-2.' Jar 16.7 CL

GP22-1.5' Jar 17.0 CL

GP23·6' Jar 17.5 CL

Remarksl

ClasSification Is based on visual observatlon and/or Atterberg limits tests. No g~ln size analyses were performed.

••

•
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Great Lakes Soil & Environmental Consultants, Inc
. 333 Shore Drive. BuIT Ridge. ~ 60521 Ph: (630} 321.Q944 Fax: (630) 321-D945

COEFFICIENT OF PERMEABILITY. •
ASTM 05084

(FLEXIBLE WAlL)

•

•)

Project Supply Side landfill

Client Versar, tnc. 200 West 22nd Street, Ste. 250, lombard, Il 60148 Attn.: Mr. John Angstmann

Fiie# 2555 1 Date Tested I 121912002 'l Tested by:t NP I QCby: 1 sa
Sample I[): . GP-1~ (2-4) IDaie Reed.1 11/27/0Z I location /2'-4' in depth .:r »

Sample Brown silty clay
'OescriDtion

Specimen Data
Init/al

Diameter: 7.26 em Area. A: 41.4 sqem

Height.L: 6.80 em Volume. V: 281.5 cucm

Massof Sample: 606.7 9 Moisture Content 15.9 %

Wet Density 134.5 pet
Dry Density 116.t pcf

Final

Diameter. 7~ em Area, A: 41.3 sq cm

Height.L: 6.87 em Volume, V: 283.6 cucm

Mass or"Sample: 611.90 9 Moisture Content: 17.8 ".
WelDensity 1.34.6 pet

bryDenslty 114.2 pef

Degof Saturation 97:1

Test Data
. ':' ~"i .

Penneant De-aired Tap Water

Cell Pressure 80.0 psi

Top Pressure '75.0 psi

Bottom Pressure 78.0 psi

Gradient 31.0

8apsed Cumulative BUf"!llteReadings

Date Time Time Time Outflow Innow
OutIlowlln1low FluidTemp. Permeability

(Sec) (Sec) Ratio oC anlsec
ce cc

1219/2002 9:15AM 0 0 2.94 5.99 20.0 -
1219/2002 10:15 AM 3600 3600 3:01 5.90· 0.8 20.0 1.77E.Q8

121912002 11:15 AM 3600 7200 3.07 5.83" 0.9 20.0 1.36E.Q8

1219/2002· 12:25 PM 4200 11400 3.13 5.75 Q.8 20.0 ' .36E.QS··

1219/2002 1:25 pM '3600 . 15000 3.18 . 5.69 0.8' 20.0' . 1.20E.Q8
;

..

'.

Average Perme~bility= 1.4E-oS cmlsec

f:{emarks~

Quality, Service & Commitment



Great.Lakes Soil &EnvironlTleotal Consultants, Inc
333 Shore Drive, BUlTRidge, IL 60521 Ph: (630) 321'{)944 FalC'(630) 321'{)945

COEFFICIENT OF PERMEABILITY
ASTM 05084

(FLEXIBLE WALl)

Project Supply Side Landfill

Client Versar, Inc.200 West 22nd Street. Ste. 250, Lombard, IL60148 Altn.: Mr. John Angstmann

File # 2555 ( OateTested I 121912002 .(Tested by:1 NP I QCby: T· S8

Sample 10: GP~ (1.5-3.5) . (Date Reed.! 11127/02 I Location 11 .5' to 3.S in depth .... : ~.

Sample ,
Dark brown ~ ,gray silty day with traces of gravelOescriDtion

Specimen Data
Initial
Diameter: 7.26 em Area,A: 41.6 sqem

Height, L: 6:68 an Volume, V: 278 .1 .cuan

MasS of Sample: 834.3 9 Moisture Content: 20.1 Y.

Wet Density 187.2 pef

Dry Density 155.9 pef

Rnal

Diameter: . 7.24 em Area,A: 41.2 sqan

Height, L: . 6.70 ern Volume. V : 275~8 euan

Mass of Sample: 835.40 9 Moisture Content: 17.3 %

Wet Density 139.0 pef

Dry Density 161.1 pcf

Deg of Saturation 729.9

.) Test Data
Penneant: .0000ired Tap Waler

Cen Pressure 80.0 psi

Top Pressure 75.0 psi

BotlomPressure 77.0 psi

Gradient 2U

Elapsed Cumulative
Burette ReaolOgs

outftownnftow AuidTemp. PermeabUlly
Date Time TlOl8 Tllne OUtllow ' Inflow

Ratio' DC anlsec
(Sec) (Sec)

ce cc

121912002 9:15AM , 0 0 2.95 6.02 20.0

121912002 10:15AM 3600 3600 2.98 5.99 1.0 20.0 8.25E..Q9

1~9/2002 11:15AM ' 3600 7200 3.01 5.96 1.0 20.0 8.2i3E.Q9

12/9/2002 12:25 PM. 4200 11400 3.04 5.93 1.0 26.0 7.11E.Q9

' 1219/2002 1:25 PM 360Q 15000 3.07 5.90 · 1.0 20.0 s:d32E-09

Average Permeal;lility =

Remarks:

)
A big piece of gravel was found in the sample when the test'was completed during moisture:coritent determination.

'Quality, Service & Commitment
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Great Lakes SoU & Environmental Consultants, .lnc
333'Shore Drive, BurrRidge.IL 6052t Ph: (630) 32t-0944 Fax: (630) 321-0945

. COEFFICIENT OF PERMEABILITY •
ASTM.05084 .

(FLEXIBLE WALL)

e·
)

e
)..

Project Supply Side.Landfill

Client Versar, Inc. 200 West 22nd Street, Ste. 250. Lombard, Il60148 Attn.:Mr. John Angstmann

File # 2555 \ OateTested I 121912002 ..ITested by:1 NP ~ QC by: I SB

Sample 10: GP4 «()"18) \Date Recd.] 11/27/02 I Location I .-:'

Sal1lple
Brown silty clay with traces ofgravel

Descriotlon.

Specimen Data
Initial ,
Diameter: 7.31 em Area, A:. 42.0 sqan .

Height, l : 6.92 em Volume, V: '290 .4 cuan

Mass or Sample: 624.1 9 Moisture Con~8nt: 15.7 %

Wet Density 134.1 pet
Dry Density 115.9 pef

Final

Diameter: 7.34 em Area,A: 42.3 sqem

Height, l : 6.90 em ' Volume, V: 292.0 cuem
Mass or Sample: 627:80 9 MolsltJre Content: 17.0 ""to

Wet Density 134.2 pet
Dry Density 114.7 pef

Deg of Saluratlon 94.2.
,

Test Data
P.ermeant DfHlired Tap Water

Ce. Pressure 80.0 psi

TopP~ure 75:0 psi

Botlom Pressure 77.0 psi

Gradient. 20.3

Elapsed Cumulative
Burette Read'mgs

Date rime TIme 11me Oulftow Inllow
OUt1\ownnftow Auld Temp. t'~bllity

(sec) (Sec)
Ratio oC cmJsec

ce . cc

1219/2002 9:15AM 0 o 2.89 5.93 20.0 -
1219/2002 10:15 AM 3600 3600 2.95 5.86 0.9 20.0 1.98E.,oS

12/.912002 11:15AM 3600 7200 3.00 0.80 0.8 20.0 t .71E-OS

121912002 12:25 PM 4200 11400 3.05 5.74 0.8 20.Q 1A7E-08

1219/2002 1:25 PM . 3600 15000 3.10 5 .68 0.8 2<l.O · 1.73E-Q8

\

Average Permeability = 1.7E-o~ cmfsec
\

Remarks:

. Quality, Service & Commitment



Great lakes Sell & Environmental Consultants Inc.
333 Shore Drive,Burr Rldge,lL 60521 Ph: (630) 321-0944 Fax: (630)321-0945

Atterberg Liml~ .

(ASTM04318)
•

" Project Supply Side landfill

Client Verser, Inc. 200 West 22nd Street, Ste. 250, Lombard, IL 60148 Attn.: Mr. John Angstmann ,:,.?-

FUe No. 2555 "tSample #1 MW1xJ#2 I. Date Te~ted t- 1215/2002 Tested By NP

QcBy SB

Date Sample Reed.

Sample Location

11/2712002

Sample Description Brown sUtyclay with traces of gravel

"LIQUID LIMIT DETERMINATION '

:

:

:
:
:
:-- ... :
: -. ..:
:

:
:

:

·:
: -

·:
:
·

)

60
58
56"
54
52
50

~ 48

~~
~ 42

- 40
~ 38
-36C 34o 32
o 30
... 28
oS 26
eu 24

~~
18
16
14
12
10

10 25

No. of blows, N

100

•

.Results

)IRemarl<sI

39 " Plastic Limit. P 17 Plasticity Index, PI 22



Great Lakes Soil.& l:nvironmental Consultants Inc.
, 333 Shore Drive, Burr Ridge, IL 60521 Ph: (630) 321-0944 Fax: (630) 321-0945

Atterberg Limits

(ASTM 04318)

.Project Supply Side Landfill

Client Versar, Inc. 200 West 22nd Street, Ste. 250. Lombard, IL 60143 Attn.: Mr. John Angstmann ,d.,'

File No. 2555 ' l samPle ~1 GP4 (0-18) I Date Tested I 121412002 ' . . Tested By NP

. QcBy' sa
Date sample Reed. . 1112712002

sample Location

Sample Des.cripti~n Brown silty clay with traces of gravel

LIQUID LIMIT DETERMINATION
:

·:
·.:
: ,
:
: ..
:

:
:

··
:

·:
·:
:

·:
:

·:
·

60
58
56
54
52
50

~ 4
468:t44

- 42
.... 40
C 38CD
.... 36
CM
o 32
CJ 30
.... 28
.! 26
eu 24
3:,~

18
16
14

. 12
10

10 25

No. of blows; N
100

Results

34 Plastic Urnit, P 16 Plasticity Index, PI ' 18

1



)··11 Great Lakes Soil & Environmental Consultants II)C.
333 Shore Drive, Burr Ridge. Il60521 Ph: "(630) 32~-0944 Fax: (630)321-0945

AtterbergLimits

(ASTM 04318)
•

PrC?ject Supply Side Landfill

Client Versar, Inc. 200West 22nd Street, Ste. 250, lombard, IL 60148 Attn.: Mr.John Angstmann l' "

File No. 25$5 IsamPle~#t GP.-Q (1.5-3.5) I Date Tested I 121512002 Test~By "NP

QcBy S8

Date Sample Reed. 11/2712002

Sample Location 1:5' to 3.5' in depth

Sample Description Dark brown & gray siltyday with traces ofgravel

LIQUIO LIMIT DETERMINATION

•

10025

:

·:

·
~

:
:

:
:
·
:
:

:
:

:

·:
:

·:
:
·

60
58
56
·54
52
50

......0 48

~~
...r 42"
C 40
(1)38
-36
C 34
o 32
e -30
... 28
~ 26
eu 24

~~
18
"16
14
12
10

10 .

) .

No: of blows, N

Results

37 Plastic Umit, PL 18 Plasticity Index, PI 19



e·
) iI Great Lakes Soil & l:nvironmental Consultants Inc.

33.3Shore Drive, BurrRidge, Il60521 Ph: (630) 321-0944 Fax: (630)321-0945

Atterberg Limits

(ASTM 04318)

Project Supply Side Landfill

Client Versar, Inc. 200 West 22nd Street, Ste. 250, lombard, Il60148 Attn.: Mr. John Angstmann
..:1..'1

~ .. ~ .

File No. 2555 ISample #1" GP-7 (6) I Date Tested t 12/512002. . Tested By'· NP

QcBy SB

Date Sample Reed. . 11/27/2002

Sample Location 6' in depth

Sample Description Park brown silty clay

LIQUID LIMIT DETERMINATION

··:
·:
:

·: :

:

··
:

:
:

·:
·
:

:
t

·:
:
·

·e
}.

60
58
56

. 54
52
50

'0 48
0", 46
:t44
. - 42

- 40
; 38
-36
C 34
o 32
o 30
... 28
.! 26
eu 24

3:~
18
16
14
12
10

10 25

No. of blows, N
100

Results

40 Plastic Umit, PL 20 Plasticity Index. PI

I
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.~
Great Lakes Soil & Environmental Consultants Inc.
333 Shore Drive. Burr Ridge.ll60521 Ph: (£30) 321:.0944 Fax: (630) 321-0945 .

Atterberg Limits

(ASTM 04318)

e
Project Supply Side landfill

Client Versar, Inc. 200 West 22nd Street. Ste. 250. lombard, 1160148 Attl~.: Mr. John Angstmann
~~ e.

File No. 2555 {samPle#l · GP-8 (2) 1 Date Tested l 121512002 T~ted .BY· · NP

. . ..QC? By S8
·Date Sample Reed. 11127/2.002

Sample Location 2.' in depth

Sample Description Dark brown silty clay with traces of gravel

LIQUID LIMIT DETERMINATION

·:

·:
:

---..: :--- --: --· --:
:

:
:
:
:

·:
:

·:
:
·

60
58
56
54
52
50

~ 48

~~
.... 42.
C 40
CD 38

..., 36
C34
o 32
·0 30
; 28
+J 26as 243: 22

20
18

. 16
14
12
10

10 25

No. of blows, N
100

e

Results

40 . Plastic Limit, PL 19 Plasticity Index, PI . 21

Ie



." ..)-iI Great Lakes Soil & Environmental Consultants Inc.
333 ShoreDrive, BurrRidge, JL 60521 Ph: (630) 321-0944 Fax: (630) 321-Q945

Atterberg Limits

(ASTM 04318)

Project Supply Side Landfill

Client Versar, tnc. 200 West .22nd Street. 81e.·250; Lombard, IL 60148 Attn.: Mr. John Angstmann ,.1"';/

File No. 2555 . IsamPle#l GP-14 (2-4) 1 Date Tested , , 12/4/2.002 Tested By NP .

QcBy S8

Date Sample Reed. . 11/2712002

Sample Locatron 2'-4' in depth

. Sample Description Brown silty clay with traces of gravel

LIQUID LIMIT DETERMINATION

:

:

: '.
:

:
:

·
:

·: :

·:
:

.'
:

:
:
·

60
58
56
54
52
50

~ 48

~~
- 42

.... 40;38

.... 36
C 34
·0 32
O. 30
... 28
$ 26
eu 24

3:~
18
16
14
12
10

10 25

No. of blows, N

100

Results

35 Plastic LImit, PL 16 Plasticity .lndex, PI 19



·Great Lakes Soil & Environmental Consultants Inc.
333 ~hore Drive. Burr Ridge. IL 60521 Ph: (630) 321-0944 Fax: (630) 321-0945

Atterberg Limits

(ASTM'04318)
-

Project SupplySide Landfill

Client Versar, Inc. 200 West 22nd Street, Ste.250, lombard, 1160148 Attn.: Mr. John Angstmaoo

File No. 255S . [samPle t4 GP-14 (5) I Date Tested I 1214/2002 Tested By NP

QcBy S8

DateSampleReed. 11127/2002

Sa~ple Location 5' in Depth

Sample Description Dark brown silty clay withorganic content

:

·:
:
:
:

:
: .:~

·:
:

·
:

:

·:
:

·:
:

:
:
·

6()
58
56
54
52
50

~ 48

~~
- 42..., 40;38

..., 36
C 34
o 32
03()

G; 26
- .26
CIS' 24

~~
18
16
14
12
10

10

LIQUID LIMIT DETERMINATION

25

No. of-blows, N
100

-

Results

35 Plastic Limit, PL 8 Plasticity Index, PI 27

I-



•')
Great Lakes Soil&'Environmental Consultants Inc.
333 Shore Drive, Burr Ridge, IL 1)0521 Ph: {630)'321-0944 Fax: (630) 321-0945

Atterberg Limits

(ASTM 04318)

Project Supply Side landfill

CUent Versar, Inc. 200 West 22nd Street, Ste. 250, Lombard, tL 60148 Attn.: Mr. John AngstmElo!l , .;.',! "

file No. 2555 IsamPle#1 GP-15 (2-4) I Date Tested I 121412002 .Tested By . NP

QcBy SB

Date Sample Reed. 11127/2002

Sample Location 2'-4' in depth

Sample Description Brown snty day

LIQUID LIMIT DETERMINATION

:

·:
·:
:

:
:

·:
:- :
:

· -:

·:
:

·:
:

·:
:
·

•)'

60
58
56.
54
52
50

......0 48
et' 46
$44
~ 42
s::40
G) 38
+'" 36
e34
o 32
°30
Lo 28
.! 26
cu 24

3:~
18
16
14
12
10

10 25

No. ofblows, N

160

Results

,. '-'

34 Plastic Umit, PL 15 Plastlcity Index, PI



iI Great Lakes Soil & Environmental Consultants Inc.
333;Shore Drive,Burr Ridge,Il60521 Ph: (630) 321-0944 Fax: (630) 321-{)945

Atterberg Limits

(ASTM 04318}
•

Project Supply Side Landfill

Client Versar, Inc. 200 West 22nd Street, Ste. -ZSO, lombard, Il60148 Attn.: Mr. John Angstmann .~..-
, , '

File No. 2555 ISample #1 wm2JS t Date Tested I. 1215/2002 Tested By NP

QeBy S8
Date Sample Reed. 11127/2002

Sample Location S in depth

Sample Description Brown ~nty clay

LIQUID LIMIT DETERMINATION
:

:...
"""""

:

""""" :
.

"""""
: " ,

X
'. """"":

""""": ........

"':
""""": .........

·: "'

:

·:
~

·:
:
·

)

60
58
56
54
52
50

'-0 460' 46
'~ , 44

• 42
'. - 40; 38
-36. ,r;: 34
o 32
e 30
'- 26
,S 26
lV 243: 22

20
16
16
14
12
10

10 25

No. of blows, N
100 ,

•

Results

43 Plastic Limit, PL 18 Plasticity Index, PI 25

'.j
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Great Lakes Soil & Environmental Consultants.Inc.
333'Shore Drive. Burr Ridge, IL 60521 Ph: (630) 321-0944 Fax: (630) 321-~945

Atterberg ·Limits

(ASTM 04318)

Project Supply Side landfill

9lient Versar, Inc. 200 West ~nd Street, Ste. 250, Lombard, Il60148 Attn.: Mr. John Angstmann _• • i :

File No. 2555 .'ISample #1 MW219 t Date Tested t 1215/2002 Tested By NP

QcBy S8

Date Sample Reed. 1112712002

Sample location 9' in depth

Sample Description Gray silty clay with traces of gravel

LIQUID LIMIT DETERMINATION

:
:
:

·:
~

:
:
: ~

·:

·:
:

·:
:

·:
·:
:

·:
:
·

•
60
58
56
54
52
50

~ 48
:::.. 46
~ 44
~ 42

... 40
; 38
... 36
C 34
o 32
o 30
:; 28
... 26

~~
20
18
16
14
12
10

10 25

~o. of blows, N

100

Results

39 Plastic limit; PL 16 Plasticity Index, PI 23



)··iI Great Lakes.Soil & Environmental.Consultants·Inc.
333 ShoreDrive.BurrRidge,lL 60521 Ph: (630) 321-0944 Fax: (630) 321-0945

Atterberg Limits

(ASTM D4318)
•

Project Supply Side landfill

Client . Versar, Inc. ~OO West 22nd Street. ste. 250, Lombard, ll60148 Attn.: Mr: John Angstmann ."

.Fne No. 2555 lsample#) MW31#1 I Date Tested t 121412002 Tested By NP

QcBy SB

Date Sample Reed.

Sample Location

11/27/2002

. Sample Description Ught brown & brown snty sandy clay with ·traces gravel

.LIQu iD LIMIT DETERMINATION

·:
:
:
:

: .
:

·:
:
:

·
·: ,

:
:

.'
:

:..

) .

60
58
56
54
52
50

~ 48
" ~ ~

- 42
..... 40
~ 38
1: 36
O ' 34
(J 32
I. 30
CD 28
..... 26
eu 243:22

20
18
16
14
12
10

10 25

No. of blows, :N

10()

•

Results

37 PI.astlc Limit. Pl 17 P!astic1ty Index, PI . 20



•)
Great Lakes Soil & E:nvironmental ,Consultants Inc.
333 Shore Drive,Burr Ridge.IL 60521 Ph: (~O) 321-0944 fax: (630) 321.Q945

Atterberg Limits

, (ASTM D4318)

"

Project 'Supply Side landfill

Client Versar, Inc. 200 West 22nd Street, Ste. 250, Lombard;IL 60148 Attn.: Mr.,John Arigstmann

AleNa. 2555 IsamPle #1 GP-19'(3) t Date Tested I 121412002 Tested By NP,

QcBy SB

Date Sample Reed. 11/2712002

Sample Location 3'in depth

Sample Description DarkBrown silty sandyclaywith traces of gravel

LIQ,UID LIMIT DETERMINATION

:

·:
:

·:
:
: :1>-

·:
:

·:
:
:
:

·:
:

·:
:

·:
:

'.
60
58
56
54
52
50

'-0 48
0..... 46
== 44
- 42

C ,40
CI) 38 ,

.... 36
C 34
0 , 32
o 30
... 26
oS 26

~~
,20
18
16
14
12
10-

10 25

No. of blows, N

100

Results ,

31 Plastic Urnit, PL 16 Plasticity Index, PI

.1L--·..:
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ANALYTICAL DATA
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SEVERN

TRENT
SERVIC ES

STLChlcago •

•

Date
, ,

Name: ' 'Nanc y S. McDonald'

Title: Project Manager

E~Mail: nmcdonald@stl-inc.com

STL Chicago ,
2417 Bond Street
University Par:k',' IL 60466

)

PHONE: , ( 70 8 ) 534-5200
'FAX. ,.: (70S) 53'4-'5211

BTL Chicag~ is part of Severn Trent Laboratories, Inc.

sn, ChIcagois a Part ofSevern Trent laboratorles, tnc. ,

•



•}

•

Severn Trent Laboratories Chicago
GCIMS Case Narrative

Versar
Great Lakes NS Supply Side Landfill
Job# 413781
VOADATA:

1. The water sample was properly analyzed within the 14-d.ay required hold time from date collected.

2. All Method Blank target compounds were below reporting limits.

3. The LCS (Laboratory Control Sample) sample had all spike recoveries.within the in-house generated
QC limits.

4. Matrix Spike/Matrix.Spike Duplicate analyses were not performed on this sample set.

5. The volatile-sample had surrogate recoveries within the in-house generated QC limits.

6. The water sample was prepared using Method 5010B and analyzed following SW~46 Method 8.260B
and 8000B. All calibration criteria were met per method or SOP (for miriimum R values for certain
compounds). The low point in the initial calibration verifies the base reporting limits. The target:
compounds were quantitated using the initial calibration. .

7. All ofthe internal standard areas and retention times were witmn SOP acceptancelimits as compared
to the corresponding calibration verification standard.

8. The water sample wasanalyzed using a 25-mL purge volume. An initial dilution was required .on
sample 4 due to a foaming matrix. The results and reporting limits were adjusted to account for the
dilutions performed.
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Jo ~truszak
GC/MS VOA. Dept.
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STL Chicago is part of Severn Trent labQratories, Inc.

Project Number•••••• ••• : 20002823
Customer Project 10 •••• : SUPPLY SIDE LANDfiLL
Project Description•••• : Great Lakes NS,Supply s\~e Landfill

•
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Job Number: 21378\
T EST RESULTS

Date: 12/12/2002

Customer Sarrple ID: HIJ4
Date·Sampled•••••• : 11/25/2002
Time Sarrpled••• ••• : 08:30
Sample Mat..5x••••• : Water

laboratory Sarrple 10: 213781-1
Date ~eceiv~••••••• : 11/26/2002
Time Received••••••• : 09:45

350.2 Nttro9~, Ammonia (Oist.iNessler.)
Ammonia(NH3+NH4>,as N 48 10 ~/l 12/03/02 jmlc

9056 Ion Chromatography Analysis
Chloride 320 25 mg/l 12/03./02 cvw

. Sl.llfate 4.6 0.'20 ~/L 12/03/02 cvw

420.2 Phenolics, Tot-Ill Recoverable
Phenolics, Total Recoverable <0.0050 0.0050 mg/l 11/27/02 ltd

150'.1 pH (Water)
pH 6.76 0.20 pH Units. 11/26/02 nrp

160.1 Solids, Total Dissolved (TDS)
Solids, Total Dissolv~ (TnS) 1400 10 ~/l 12/02/02 imlce 415.1 Organic Carbon
TOC Average Duplicates 23 2.0 lIl9(l 12/06/02 ltd

} 60108 Metals Analysis (ICAP 'Trace)
I..on . 140 . 0.050 IIIg/L 12/05/02 tds
lead 0.1\ 0.0050 mg/l 12/05/02 tds
Hanganese 4.1 0.010 ~/L 12/05/02 tds

e-
)

In Description = Dry Wgt . , Page 2
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Date: 12/12/2002

RES 1:1 l T ST ESTLABORATORY
Job Humber: 213781

lL Chicago is part of ~evern Trent laboratories, Inc.

).------------------------------------.

C~tomer Sa~le 10: M\I3
Date Sampled•••••• : 11/25/2002
Time S8l11'ted•••••• : 09:45
Sample Matrix••••• : Water

laboratory Sample 10: '213781-2
Date Received : 11/26/2002
time. Received••••••• : ' 09:45

350.2 Nitrogen; Ammonia eDist./Hessler.)
Ammonia(NH3+NH4),as H 20 5.0 mg/L 12/03/02 jmle

9056 Ion Chromatography Analysis
Chloride 330 25 IIl9/L '12/ 03/02 cw
Sulfate 1'.9 0.20 mg/l 12/03/02 cw

420.2 PhenolIes, Total Recoverable
Phenoltes, Total Recoverable 0.49 0."D050 mg/L 1t/27102 led

150.1 pH (Water)
pit 6.65 0.20 pit Units 11/26/02 nrp

160.1 Solids, Total Dissolved (TDS)
Solids, Total Dissolved (TDS) 2200 10 mg/L 12/02/02 jmk

415.1 Organic Carbon
TOC Average OuplIeares ' 350 25 mg/L 12/06/02 kd

) 6010B Ket~ls Analysis (leAP Trace)
Iron 410 i 0.050 \I19/l 12/05/02 tds
Lead 9.0 0.0050 mg/l 12/05/02 ~ds
Manganese 7.5 0.010 mg/l 12/05/02 tds

* In Description.: Ory Wgt. Page 3
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Date~ 12/12/2002
RES U L T ST ESTLABORATORY

Job Nunber: 213781

~STL Chicag~ 'i s part of Severn 1rent Laboratories, Inc.

)~------------------...:--_------~

Customer Sanple . ID: M\l2
Date Sampled•••••• : 11/25/2002
Time Sampled•••••• : 10:15
Sample Matrix ••••• : ~ater

~.

laboratory Sample ID:"2"13781-3
Date Received••••••• : 11/26/2002
Time Received••••••.•: 09:45

350.2 Nitrogen, Ammonia .(Dist./Nessler.)
Ammonia<NH3+NH4),8s N 46 10 mg/L 12/03{02 j"",

9056 . Ion Chromatography Analyiis
Chloride 1500 50 mg/L 12/03/02 c'VW
Sulfate 1100 5D mg/L 12/03/02 c'VW

420.2 Phenolfcs, Total Recoverable
Phenolics, Total Recoverable 0.28 0.0050 mg/l 11/27/02 led

t.50.1 pH (\Jater)
pH 6.13 0.20 pH Units 11126/0~ nrp

160.1 Solids, Total Dissolved eTOS)
Solids, Total Dissolved (TOS) . 14000 10 mg/L 12/02/02 jrnlc

~: 415.1 Orgalli.c Carbon
~OC Average Duplicates 5600 500 mg{L 12/06/02 led

6010B Metals Analysis (ICAP Trace)
Iron 270 0.25 mg/L 12/05/02 tds
Lead 0.17 0.025 mg/L 12/05/02 tds
Manganese 17 0.050 mg/L 12/G5/02 tds

e·
)

In Oescriptfon = Dry \Jgt. Page 4
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Date: 12/12/2002

RESULTST ESTLABORATORY
Job Number: 213781

STL Chicago is part of Severn Jrent 'Laboratories, Inc.

)

Customer slIIIple.ID: MY1
Date Sampled•••••• : 11/25/2002
Time Sampled•••••• : 10:45
sample Matrix ••••• :·Yater

.' ; . ~

Laboratory Sample ID: ~13781-4

Date Received••••••• : 11/26/2002
Time Received••••••• : 09:45

350.2 Nitrogen~ Ammonia eDist./Nessler.)
AmmoniaCNH3+NH4),as N 120 10 mg/L 12/03/02 jmle

9056 Ion Chromatography Analysis
Chloride 1800 10Q mg/l ·12/03/ 02 cvw
sulfate 15 5.0 mg/L 12/03/02 cvw

420.2 Phenolics, TotaL Recoverable
Phe~olics, Total Recoverable 0.25 0.0050 mglL 11/27/02 led

150.1 pH (Yater)
pH 7.36 0.20 pit Units 11/26/02 nrp

160.1 Solids, Total Dissolved CTDS)
Solids. Total Dissolved (lDS) 4000 10 mg/L 12/02/02 jmlc

415.1 Or-ganic Carbon
Toe Average Dupl Icates 330 25 Illg/L 12/06/02 ltd

6010B Metals Analysis (ICAP Trace)
Iron 13 0.050 mg/L 12/05/02 tds
lead 0.53 0.0050 mg/L 12/05/02 tds
Manganese 0.24 0.010 mg/L 12/05/02 tds

8260& Votatile Organics
Dichlorodifluoromethane ND 10 ug/L 1~/O6/02 jdn
Chloromethane ND 10 ug/L 12/06/02 jdn
Vinyl ch-loride ND 10 ug/L 12/06/02 jdn
Bromomethane ND 10 ug/L ;2/06/D2 jdn
Cnloroetliane I:l0 10 ug/L 12/06/02 JOO
Trichlorofluorometnane ND 10 ug/L 12/06/02 jdn
1.1-0ichloroeth~ ND 1U ug/L 12/06/02 jdn
Carbon disulfide NO 50 ugiL 12106/02 jdn
Acetone NO 50 ug/t 12/06/02 jdn
Methylene chloride NO 10 uglL 12106/02 jdn
trans-1.2-Dichloroeth~ne ND 10 ug/L 12/06/02 jdn
Methyl-tert-butyl-ether (MTBE) ND 10 ug/l 12/06/02 jdn
1,1-0ichloroethane NO 10 ugll 12/06/02 jdn
2,2~Oichloropropane NI> 10 U9lL 12/06/02 jdn
cis-1,2-Di~hloroethene NI> 10 us!l .. .. 12/06/02 jdn
2-BUtanone.CMEK) ND 50 ug/L 12/06/02 jdn
BromOchloromethane ND 10 ug/L 12/06/02 JOO
Chloroform ND 10 ug/L 1~/06/02 jdn
1,1, '-Trich loroethane NO 10 ug/L 12/06/02 jdn
1,1~Dichloropropene ND 10 ug/L 12/06/02 JOO
~rbon tetrachloride NO 10 . ug/l 12/06/02 JOO
Benzene NO 10 ug/l 12/06/02 JOO
1,2·0ichtoroethane ·NO 10 ug/l 12/06/02 JOO
Trichloroethene NO 10 ug/t:.. 12/06/02 jdn

* In Descrip1:ion = Dry \Jgt. Page 5
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Date: 12/12/2002
~E$UlTST ESTLABORATORY

is part of SeVern Trent laboratories, Inc.

Job Number: 213781

~;Tl Chicago

) .,---------------~-----------.

Customer Saq>le JO: MI./1
Date Saq>led•••••• : 11125{2002
Time Sampled•••••• : 10:45
Sample Matrix ••••• : Yater

Laboratory Sample 10: 21l78t-4 .
Date Received. : ••••• : n{26/200Z
Time Received••••••• : 09:45

1,2-0ichloropropane NO 10 ug/L 12/06/02 jdn
Oibromomethane NO 10 ug/L ' .2/06/0Z idn
Bromodichloromethane NO 10 ug/l 12/06/0Z jdn
cis-1,3-Dichloropropene ND 10 ug/L 12/06/0Z' jdo
4-Methyl-2-pentanone (MIRK) NO 50 uS/l 12/06fOZ jdn
TO[l,Ierie . 31 10 ug/l 12/06fOZ jdn
trans-1,3-0ichloropropene NO 10 ug/L 12/06/02 jdn
1,1,2-Trichloroethane · 110 10 ug/L 12/06/02 jdn
Tetrac~loroethene NO 10 ug/l 12/06/02 jdn
1,3-0ichloropropane NO 10 ug/L 12/06/02 jdn
2-Hexanone NO 50 ug/L 12;06/02 100
Oibromochloromethane NO 10 ug/l 12/06/02 JOO
1,2.-Dibromoetbane (EDB) NO 10 ug/l 12/06/0Z jdn
Chlorobenzene NO 10 ug/l 12/06/02 jdn
1,1,1;2-Tetrachloroethane . NO 10 ug/L 12/~/OZ jdn

~
Ethylbenzene 2! 10 ug/L 12/06/02 jdn
m&p-Xylenes 44 20 . ug/L 12/06/02 jdn
o-Xylene 22 10

~..: .:.
·12/ 06/ 02 JOO

Styrene .ND 10 1zjd6102 JOO
Bromoform ND 10 ug/l 12/06/02 JOO
lsopropytbenzene NO 10 ug/L 12/06/0Z JOO
Bromobenzene . NO 10 ug/L 12/06/02 jdn
1,1,Z,2-Tetrachloroethane NO 10 ug/L 12/06/02 JOO
1,2,3~Trichlpropropane NO 10 ug/l 12/06/02 jdn
I)-Propyt benzene NO 10 ug/L 12/06/02 JOO
2-Chldrotoluene NO 1.0 ug/L 12/06/02 }OO
1,3,5-Trlmethylbenzene NO 10 ug/l 12/06(02 jdn
4-Chlorotoluene NO 10 ug/l 12/06/02 JOO
tert-Buty~benzene NO 10 ugl.L 12/06/02 JOO

.. .1, 2,4-Tr imet hylbenzene 22 10 ug/l 12/06f02 JOO
sec-Butylbenzene ND 10 ug/L 1-2/.06/0Z Jdn
1,3-oichlorobenzene NO 10 . ug/L 12/06fOZ jdn
p-Isopropyltoluene 11 1O ug/l 12/06/0Z jdn
1,4-Dichlorobenzene 45 1G ug/l 12/06/02 Jdn
n-Butylbenzene No 10 ugfL t.2J06/0Z Jdn
1,2-Dichlorobenzene ' NO 10 ug/l 12/06/0? JOO
1,2-0ibromo-3-chloropropane NO 10 Ug/l 12/06/02 JOO
1,2,4-rrichlorobenzene NO 10 ug/L .12106/0a jdn
Hexachlorobutadiene NO 10 . uS/.l - v •: 12/06/02 jdn

. Naphthalene 30 10 . ugif 12/06/02 jdn
1,l,3-Trichlorobenzene NO 1G ug/L 12/1)6/02 Jdn

~ In Description: Dry ~gt. Page 6
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•
Date: 12/12/2002

RES U l T ST ESTLABORATORYJob Humber: 213781

STl Chicago is part of Severn Trent laboratories, Inc.
)

Customer Sample ID: HY5
Date Sampte~•••••• : 11/25/2002
Time Sampled•••••• : 11:30
Sample Matrix••••• : ~ater

labOratory ~ample 10:~213781-5
Date Received••••••• : 11/26/2002
Time Recetved••••••• : 09:45

~~0.2 Nitrogen, Ammonia .(Dist./Nessler.>
Arrmonhi(NH3+NH4>,as N. 58 11} ms/l 12/03/02 jmk

9056 Ion Chromatography Analysis
Chloride 660 . 25 mg/l 12fl}3/0t cvwSulfate 4.3 0.20 mg/l 12/03/02 cvw

420.2 Phenolics, Total Recoverable
Phenolics, Total Recoverable 0.32 0•.0050 mg/l 11/21/02 l:d

150.1 pH (Water)
pH

6.46 0.20 pll Units 11/26/02 nrp
160.1 Solids, Total Dissolved (lOS)

Solids, Total Dissolved (TOS) 1900 10 mg/l 12/02/02 jml:
415.1 Organic Carbon

TOC Average Duplicates 330 25 :mg/ l 12/06/02 l:d-,60108 Metals Analysis (leAP Trace)
Iron 130 0.050 Il)9/L 12/05/02 tdslead 0.13 0.0050 mg/L 12/05/02 tdsManganese 0.89 0.010 ms/l 12/05/02 tds

* In Description = Dry Wgt. Page 7

)



Date: 12/12/2002
C H'R 0 N I C l ELABORATORY

Job Number: 213781

~TL'ChiC~90 is part of Severn Trent Laboratories, Inc.

)r-------------------------------.

Lab ID: 213781-1 Cti ent 10: M\l4 Date Recvd: 11/26/2002 Sample Date: 11/25/2002
METHOD DESCRIPTION RUN# BATCH# PREP BT #(S) DATE/n ME ANALYZEO DILUTION

3010A Acid Digestion (ICAP) 1 70593 12/03/2002 0450
9056 Ion Chromatography Analysis 1 70784 70784 ' 12/0~/2002 104Q 1.00

' 9056 [on Chromatography Analysis 1 70784 70784 12/03/2002 1131 5.00
6010B Metals Analysis (ICAP Trace) 1 71059 70593 12/05/2002 1819
350.2 Nitrogen, Ammonia (Dist./Nessler.) 1 70633 ' 70633 '12/ 03/ 2002 '0947 50
415.1 Organic Carbon 1 71283 71283 12/06/2002 1408 2
'420.2 Phenolics, Total Recoverable 1 70337 70337 11/27/2002 1528 1
160.1 Solids, Total Dissolv~ (TDS) t 70630 70630 12/02/2002 1535
150.1 pH (Uater) 1 70217 70217 ' 11/26/2002 1514

lab 10: 213781-2 Client 10: MU3 Date Recvd: 11126/2002 Sample Date: 11/25/2002
METHOD DESCRIPTION RUN# BATCHf# PREP BT #(5) DATE/Tl~E ANALYZED DILUTION

3010A Acid Digestion (ICAP) 1 70593 12/03/2002 0450
9056 Ion Chromatography Analysis 1 70784 70784 '12/03/2002 1050 1.00
9056 Ion Chromatography Analysis 1 70784 70784 12/03/2002 1t41 5.00
60108 Metals Analysis (ICAP Trace) 1 71059 70593 1Z/05/2002 1825
350.2 Nitrogen, Ammonia '(Dist./Nessler.) 1 70633 70633 12/0312002 0948 25
415.1 Organic Carbon 1 71283 71283 12/06/2002 1427 25
420.2 Phenolics, Total Recoverable 1 70337 70337 11/27/2002 1528 1
160.1 Solids, Total Dissolved '(TOS) 1 70630 70630 1'2/02/2002 1537

, 150.1 pH (Uater) 1 70217 70217 11/26/2002 1515

Lab 10: 213781-3 C~ient 10: MII2 Date Recvd: 11126/2002 Sample Date: 11/25/2002• METHoD DESCRIPTION RUN# BATCHII PREP BT ItS) DATE/TIME ANALYZED DILUTION
3010A Acid Digestion (ICAP) 1 70593 12/03/2002 0450
9056 ron Chromatography Analysis 1 70784 70784 1Z/0312002 : : , , 1~ 10.00

)
6010B MetaLs Analysis (ICAP Trace) 1 71059 70593 12/05/2002 0' ' 1832 '5
350.2 Nitrogen, Ammonia (Dist./Nessler.) 1 70633 70633 12/03/2002 0949 50
415.1 Organic Carbon 1 71283 71283 12/1'1612002 1600 500

,420.2 Phenolics, Total Recoverable 1 70337 70337 11/27/2002 1529 1
'160. 1 SQlids, Total Oissolved (TDS) 1 70630 70630 12/02/2002 1540
150.1 pH (Uater) 1 70217 70217 11126/2002 1517

Lab [0: 213781-4 Cll ent II): H1J1 Date Recvd: 11/26/2002 Sample Date: 11/25/2002
METHOD DESciUPTION RUN# BATCHf# PREP 8T #(S) DATE/TIME ANALYZED DILUTION

50308 5030 25 mL Purge Prep 'I 71152 1?/06/2002 2024
3010A Acid Digestion (ICAP) , , 70593 12/03/2002 0450
9056 Ion Chromatography Analysis 1 70784 70784 12/03/2002 1110 1.00
9056 Ion Chromatography Analysis 1 70784 70784 12/03/2002 1232 20.00
60108 Metals Analysis (ICAP Trace) 1 71059, 70593 12/05/2002 1M8
350.2 Nitrogen, Ammonia (Dist./Nessler.) 1 70633- 70633 12/03/2002 0949 50,
415.1 ' Organic Carbon 1 71283 71283 1Z/06/200l 1617 25
420.2 Phenolics; Total Recoverable 1 70337 7033T 11127{20OZ 1529 1
160.1 Solids, Total Dissolved (TDS) 1 70630 70630 12/02/2002 1542
82608 Volatile organics 1 7'\533 71152 12/06/2002 2024 10.0000
150.1 pH (llater) 1 70205 70205 11/26/2002 1450

, l;ab ro: 213781-5 cu ent ID: M\f.i Date Recvd: 11/26/2002 Sample Date: .11/25/2002
METHOD DESCRIPTION RUN# BATCH# PREP BT #(S) OATE/TIME ANAlYlED DILUTION

3010A ,Aci d Qigel;tion {(CAP) 1 70593 12/03/2002 0450
9056 Ian Chromatography Atlalysis 1 70784 70784 12/03/2002 1121 1.00
9056 Ion Chromatography Analysis 1 70784 70784 12/03/2002 1447 ' 5.00
60108 Metals Analysis (ICAP Trace) 1 71059 70593 12/05/200a 1844
350~2 Nitrogen, Ammonia (Dist./Nessler.) 1 70633 70633 12/03/2002 0950 50
415.1 Organlc Carbon 1 71283 71283 12/06/2002 1636 25

•)

Page 8



LABORATORY

STL Chicago Is part of Severn Trent Laboratories, Inc.

)
Job Number: 213781

C H RON I C L E
Date: 12/12/2002

•

)

)

Lab ID: 2U781-S
HETHOO

420.2
160.1
150. ,.

Client tD: MW5
PESCRIPTION

Phenolics, Total Recoverable
Solids, Total Dissolved (lDS) .
pH (Yater)

Date Recvd: 11/26/2002 Sa~le Date: 11/25/2002:
RUN# BATCHi PREP 8T #(S) DATE/TIHE ANALYZED

1 70337 70337 11/27/2002· 1530
1 70630 70630 12/0l/2002 1545
1 70217 · 70217 11/26/2002 1518

. i ·...,

Page 9
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•) STl Chicago is part 6f Severn Trent 'l~boratories~ Inc.

SURROGATE RECOVERIES REPORT
Job Number.: 213761 Report Date.: 12112/2002

Method•••••••• : Voliltite Organics
Method Code••• : 8260B

Lab 10 OT SaqJle 10 . Date 1?DCED BRFLBE DBRFLM TOlDa-----------------------------

•)

lCS
NB
213781- 4

Test

12DCED
BRFlBE
OBRFLM
TOL08

M\l1

Test Description

1,2-0ichloroethane-d4 (surr)
4-Bromofluorobenzene (surr)
Oibromofluoromethane (surr)
Toluene-d8 (surr)

12/06/2002
12/06/2002
12/06/2002

Limits

61 • 131
73 • 122
66 - 132
.78 - 128

121
105
115

108
102
100

117
103
109

10a
104
105

•)

Page 10



Job Number.: 213781
Q'U A liT yeO N T R 0 l RES U l T S

Report Date.: 12/12/2002

•

Parameter/Test Description Units Qt Result QC R!!sult True Value Orig. Value QC Calc . • Limits ·FDichlorodifluoromethane ug/l 9.968 10.000 1.000 U 10a X 56-136Chlaromethane ug/l 10.379 1b.ooo t.OOO U 104 " 56-129Vinyl chloride ug/l 10.162 10.000 1.000 U 102 X 67-137'Bromomethane ug/l 14.053 10.000 1.000 U 'f41 " 51-152eMoroethane uil/l \1.239 10.000 1.000 u 112 " 68-135Trichlorofluoromethane ug/l. 10.996 10.000 \.000 U 110 " 62-1411,1-0ichloroethene ug/l 9.566 10.000 1.000 U 96 " 54-127carbon disulfide ug/L 9.331 10.000 5.000 U 93 " 29-136Acetone ug/l 7.143 10.000 5.000 U71 " 43·150Methylene chloride ug/l '10.023 10'.000 \.000 U 100 " 52-133't r ans - l , 2-0i chloroet hene ug/l 10.032 10.000 1.000 U 100 " 64-119Methyl-tert-butyl-ether (HTBE) ugll 11.789 10.000 '.000 U 118 " 52-1561,1-0ichloroethane ug/L 11.809 10.01l0 1.000 u 118 " 69-1272,2-Dichloropropane ug/l 13.032 10.000 1.0.00 U 130 " 56-141 •cis-1,2-Dichloroethene ug/l ".031 10.000 1.000 U 110 " 78-1262-Butanone (M~) ug/l 10.830 10.000 5.000 U 108 " 54-.1458romochloromethane ug/l 11.470 10.000 1.000 U .115 . " 57-133
)

Chloroform ug/l 12.067 10.000 1.000 U 1Z1 ·:~.. " . "'., 74-1281,t,1-Trichloroethane ug/l 12.039. 10.000 t.ooo U 120 " 66-129'1,'-Oichloropropene ug/l' 10.748 10.000 1.000 U 1a7 " 70-128Carbon tetrach{oride ug/l 10.948 10.000 1.000 U 109 " 66-1368enzene ug/l 10.043 10.000 .1. 000 U 100 " 74-1161,Z-Oichloroethane ug/l 11.940 10.000 1.000 U 119 x 63-133'Trichloroethene ug/l 9.369 to.ooo 1.000 U 94 x 70-1201,2-~lchloropropane ug/l' 10.519 10.000 ' t.ooo U 105 " 71-132oibromomethane ug/l 10.466 10.000 1.000 U 105 X 66-131Bromodichloromethane ug/l . 11.476 10.000 1.000 u 115 " 76-129cis-1,3-0ichloropropene ug/l 11.081 10.400 LOGO U 107 x 75-1234-Methyl-2-pentanone (HI8K) ug/l 9.911 10.000 5.000 U99 " 66-147Toluene ug/l 10.054 10.000 · 1.000 U101 x 71-122trans-1,3-0ichloropropene ug/l 10.740 9.600 . 1.000 U 112 " 76-1261~1,2-Trichloroethane ug/l H.045 10.000 1.000 U 110 X 69-138Tetrachloroethene ug/L 9.460 10.000 1.000 U95 " 69-1281,3-Dichloropropane uglL 10.826 10.000 1.000 U 108 X 71-133'2-Hexanone ug/l ·9.850 10.000 5.000 U99 " 70-144Oibr.omochloromethane ug/l 10.692 10.000 1.000 U'11)7 " 74-137. 1,2-01bromoethane (ED9) ug/l 10.448 10.000 1.000 U.104 Yo. 71-;35Chlorobenzene ug/l 10.054 10.000 1.000 U 101 " 76-1241,1,1.2-Tetrachloroethane ug/l 10.662 10.000 1.000 U 107 x 70-134Ethylbenzene- . ug/l 10.627 10.000 1.000 U106 X 74-121Iil&p-Xy lenes ug/l 21.562 20.000 2.000 11 108 Yo 71-125o-Xylene ug/l 10.638 .10. 000 1.(l00 U 106 . " n-124Styrene ug/l 10.638 10.000 1.000 11106 % 80-125Bromoform ug/L 10.261 10.000 1.000 U 103 .X 73-139rsopropylben~ene ug/l 11.464 10.000 1.000 II 115 " 67-123'1Jromobenzene ug/l 10.591 10.000 . 1.000 11 106 "- n-121' 1, 1, 2, 2-Tet rachloroet hane ug/L 11.332 10.000 ' 1.000 II 113 x n-1271,2,3-Trichloropropane ug/l 11.933 10.000 1.000 U 119 -Yo 71-126n-Propylbenzene ug/L 11.246 10.000 1.000 U 112 " 67-123.2-Chlor.otoluene ug/l H.907 10.000 1.000 U 119 Yo 69-120•Page 11 * ,,=% Ree, R=RPO, A=ABS Diff., D.=% OiH.
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Job Number.: 213781
QUA lIT Y COM T R 0 l RES U l T S

Report Date.: 12/12/2002

•

Parameter/Test Description Units - QC Result QC Result True Value Orig. Value QC Calc. * limits

1,3,5-Trimethy~benzene ug/L 11.635 10.000 1.000 U 116 X 69-123
4-ChlQrotoluene ug/L 11.178 10.000 1.000 U 112 X 68-120
tert-Butylbenzene ug/l 11.388 10.000 1.000 U 114 X 69-123
sec-Butylbenzene ug/l 11.439 10.000 1.000 tJ 114 " 69-;21;
t,3-0ichlorobenze~e ug/L to.192 10.000 1.000 Ut02 x 73-121
p-Isopropyltoluene ugfL 11.439 10.000 . t .OOO ' U 114 " 67-126
t,4-Dichlorobenzene ug/l 10.242 10.000 1.000 u 102 " 74:'121
n-Butylbenzene \Ig;l 11.221 10.000 1.000 U 112 " 71-1t8 .
1,2-Dic/llorobenzene ug/L 10.050 10.000 1.000 U 100 " 74-119
1,2-Dibromo-3-chloropropane ug/L 11.834 10.000 1.000 U 118 " 66·123
1,2,4-TrichlorObeOzene ug/L 8.401 10~000 1.00Q U84 " n-123
Hexachlorobutadfene ugfl 9.520 10.000 ·1.000 U 95 " 56-147
Naphthalene ug/L 6.752 10.000 1.000 U 68 X. 69-125
~,2,3-Trfchloroben~ene ugfL 7.983 10.000 1.000 U 80 " 75-123

F

*

•)

Page 12 * X=% REe, R=RPD, A=ABS Diff., 0=% D'ff.



Job NuOOer.: 213781
QUALITY CONTROL RESULTS

Report Date.: 1Z/12/2002

•

Parameter/Test Description Units QC Result QC Result True Value Orig. Value ac Cale. * limits F

Dichlorodifluoromethane
chloromethane
Vinyl chtoride

' Sromomethane
Chloroethane
Trichtorofluoromethane
1,'-Dicbloroethene
Carbon disulfide
Acetone .
'Met hylene chloride
trans-1,2-Dichloroethene
Methyl-tert-butyl-ether (MTSE)
1,1-Dichloroethane
Z,Z-Dlchloropropane
cis-1,Z-Dichloroethene
Z-Sutanone CMEK)
Bromochloromethane

, Chloroform
) 1,1,t-Trichloroethane

1,'-Dlchloropropene
Carbon tetrachloride
Benzene
1,Z-Dichtoroethane
Trichloroetllene
1~Z-Dichloropropane'

Oibromomethane
Bromodichtoromethane
cis-t,3-Dlchtoropropene
4-Hethy(-Z-pentanone ~MIBK)

Toluene
trans"t,3-biehloropropene

" , 1,Z-Tr ichloroethane
Tetracbloroethene
t,3-Dicbloropropane
Z-HeXanone
Dibromochloromethane

, 1,Z-Dibromoethane (ED8)
Chtorobenzene
t,t,1,Z-Tetrachloroethane
Ethylbem:ene
m&p-Xylenes
o-Xylene
Styrene
Bromoform
Jso'propylpenzene
8romobenzene
1,1,Z,Z-Tetrachloroethane
1,Z,3-Trichtoropropane
n-Propy1benzene
2-Chlorototuene

)

ug/L
ug/l
ug/L
ug/L
ug/L
ugll
ug/l
U!I/L
ug/L
ug/L
ug/L
ug/L
ug/l
ug/L
ug/L
ugll
ug/l
ugll
U91l
ug/L
ug/l
ug/L
ug/L
ug/L
ug/L
ug/l
ug/L
ugll
ug/[

.ug/ L
U91L
ug/L
ug/L
ugll
ug/l'
ug/l
ug/l
ug/L
ug/L
ug/L
ugJl
ug/l
ug/l
ug/l
U9/l
u9/l
ug/L
ug/l
ug/l
ug/L

1.000 U
1.000 U
1.00l} U
,1.000 U
1.000 U
1.000 U
1.000 U
5.000 U
5.000 U
1.000 U
1.000 U
1.000 U
1.000 U
1.000 U
1.000 U
5.000 U'
1.000 U
1.000 U
1.000 U
1.000 U
1.000 U
1.000 U
1.000 U
1.000 U
1.000 U
1.000 ' U
1.00Q U
1.000 U
5.000 U
1.00l} U
1.000 U
1.000 U
1.000 U
1.000 U,
5.000 ·U
1.000' U
1.00B U
1.000 U
1.000 U
1_000 u
2.000 U
1.000 ,U
t .000 Ii
1.000 U
1.000 U
1.000 U
1.000 U
1.000 U
1.000 U
1.000 U

Page 13 * X=~ REC, ' R=RPD, A=ABS Ditt., D~% Diff. '

•
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Job Humber.: 213781

QUAL TY COHTWOL RESULTS
Report Date.: 12/12/2002

•)

Parameter/Test Description Units QC Result QC Result , True Value Orig. Value QC Calc. '" limits F

1,3,S-Trimethylbenzene ug/L 1.000 U
4-Chlorotoluene ug/l 1.000 U
tert-Butylbenzene ugjL 1.000 U
1,2;4-Tr imet hYlbenzene ug/L ' 1.000 U
sec-Butylben~ene ug/L 1.000 U
1.3~Oichlorobenzene ug/L 1.000 U

,p- Isopropyl t oluene ug/L 1.000 U
, 1,4-DichlQrobenzene ug/L 1.000 U

I'I-Butylbenzene ug/l ' 1. 000 U
1,2-0ichlorpoenzene u.g/L 1.000 U
1,2-Djbromo-3-chloroprop~ne t1g/L 1.000 U
1,2,4-Trichlorobenzene tJg/L 1.000 U
Hexachlorobutadiene, ug/L 1.000 U
Naphthalene ug/L 1.000 U
~,2,3-Trichlorobenzene ug!L 1.000 U

•)

Page 14 * X=X REC, R=RPD, A=ABS Difl., D=X 'Oiff.



Job Nuni:ler.: 213781
o U A LIT yeo N T R 0 L RES U l T S .

Report Date.: 12/12/2002

•

Parameter/Test Descripti~n . Units ' ec Result QC Result Tru.e Value Orig. Value QC Calc. * limits F

Iron mg/L 0·.93261 1.00000 0.03960 U 93 x 80-120
lead mg/L 0.09975 0.1000l} 0.00290 U100 " 80-120
Manganese mg/l ().48~4 · 0.50000 0.00071 U 98 x 80·120

)

Parameter/fest Description

Iron
~ead

Hangane!!e

Units

mg/t
mg/l
mgll

QC Result

0.96179
0.10156
0.50069

cc Result True Value

1.00000
0.10000
0.5000a

oris. Value QC Calc.

0~03960 U 96 .
0.00290 U 102
0.00071 U 100

* limits

" 80-120
" 80-120
" 80-120

F

•

* X=X REe, R=RPD, A=A8S Diff., D=X Diff.. Page ,5 ••
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Job Number.: 213781

QUA LIT Y ·C 0 N T R 0 L RES U L T S
Report Date.: 12/12/2002

Parameter/Test Description

·I ron
lead

."anganese

Units

mg/l
ms/L
mg/l

QC Result

0.03960 U
0.00290 U
0.00071 U

QC Result True Value Orig. Value ac Calc . * .Limi t s f

fTrue ValueQC Result Orig. Value QC Calc. * limits----------0.03960 U
0.00290 U
o.ooon U

QC Result

mg/l
mg/L
mg/l

UnitsParameter/Test Description

Iron
Lead
Hanganese

•

•}

Page 16 * %=X REC, R=RPD, A=ABS Diff., D=X Diff.



•
Job Nurrber.: 2U7a1

' Q U A lIT Y tON T R 0 L RES U l T S
Report Date.: 12/12/2002

Qt Lab 10 Reagent Units 'QC Result cc Result True Value Orig. Value Qt Calc. F ... limits Date Time

KB 70633 -004 mg/l
lCS 70633 -005 102KSTTK2 mg/L

0.11000 U
2.44400 2.50000 98

12/03/2002 0933
X 80-120 12/03/2002 093~

KB 70784 -004 mg/L
LCS 70784 -DOS I0211NIC18 mg/L
LCS '70784 ·006 102LINIC1A mg/L
MS 213781·1 102l1NIC1S 'mg/l
~SD 213781-1 I02LINIC1B mg/l

QC . Lab 10 Reagent Units QC Result

0.12400 U
50.54590

, 3.12920
813.88600
814.97000

QC Result True Value Orig. Value QC Cille. F ... limits Date Time

12/03/2002 1008
50.00000 3.10000 IS 101 " 80-120 12/03/2002 1019
3.00000 104 " 80·120 12/03/2002 1029

) 2500.00000 316.13650 100 x 75·125 12/03/2002 1457
813.88600 ~2500.00000 316.13650 100 " 75-125 12/03/2002 1508

~J-pr,s; \. 0;0 R 20

lC'-Ai ....

KB 70784 -004 mg/L
LCS 70784 -005 I02lINIC1B mg/L
lCS 70784 -006 I02LINIC1A mg/l
~ 213781-1 102lINtC,A mg/L
MSD 213781-1 102llNrC1A mg/l

True Value Orig. Value QC Calc. F ... Limits

12/03/2002 1008
12/03/2002 1019
12103/2002 11129
12/03/2002 1457
12/03/2002 1508

TimeDate

X 80-120
" 80-'20
" 75-125
" 75-125

' R 20

97
107
104
104

0.0

50.00000 1.22500 U
5.00000

< 250.00000 4.57050

C
' ~ 250.00000 4.57050

,pL[.;¥c.. c:;)(:'
,. . '"""",

56.34800

QC ResultQC Result

. 0.04900 U'
48.56740

5.33530
56.34800
56.67900

UnitsReagentQC Lab ro

QC Lab ID Reagent Units QC Resu~t QC Result True Value Orig. Value QC Calc. f ... Limits Date Time

MB 70337 -004 mgtl
lCS 70337 -005 IOZICSTPE2 mg//'"

'0.00330 U
0.0934G 0.10000 93

11/27/2002 1526
X 80-120 11/27/2002 1526

KB .7C630 -001 mg/l
lCS 70630 -002 I02KStTS1A mg/l

TimeDate

12/02/2002 .1530
" 80-120 12/02/2002 153294250.00000

QC Result True Value Orig. Va~ue QC 'Ca lc . F * limits
-----

QC Result

, 4.80000 U
236.00000

UnitsReagentQC lab 10

Page 17 * X=X REC, R=RPD. A=ABS 0111., O=x Dift. •)
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Job Number.: 213781
QUA LIT Y CON T R 0 L RES U L T S

Report Date. : 12/12/2002

MB 71283 -004 • . mg/l
LCS 71283 -005 102KSTTC2B mg/L

True Value orig. Value QC calc. F * Limits

12/06/2002 0958
X 80-120 12/06/2002 1014

QC Lab 10 Reagent Units QC Result

. 0.57000 B
5.09800

QC Result

5.00000 102

Date Time

•

•)

Page 18 '

"' i " •

* X=X REe, R=RPD, A=ABS Diff ., 0=% Diff.
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REPORT COMMENTS
. 1) All pages of this report are Integral parts of the analyticaL data. Therefore, this report should

be reproduced only in its e~tirety.

2) Soil, sediment and sludge sample results are reported on a "dry weight" basis except when anaLyzed f()r
landfill disposal or incineration parameters. All other saUd matrix s-amples are reported on an "as
-received" basis unless noted differently.

3) Reporting limits are adjusted for sampLe size used, dilutions and moisture content i·f applicable.
4> The test results for the noted analytical methodes> meet the requirements of NELAc. Lab Cert. lOft 100201

. 5) Arizona Envi rOl11lentaL Laboratory License nlIIber AZ0603. . .
6) ~ccordlng to 40CFR Part 136:3, pH, Chlorine Residual and Dissolved Oxygen anaLyses are to be performed

inmediately after aqueous sanple collection. Yhen these parameters are not i~icated as fieLd (e.g.
pH Field) they were not analyzed immediately. but as soon as possible on laboratory receipt.

*
+
4

E
H

H
1
H

A
a
8
o

Glossary of flags. quaLifiers and abbreviations (any nUl1lber of which may appear In the report)
Inorganic QuaLifiers (O-Column)
U AnaLyte was not detected at or above the stated limit.
< Not detected at or above the reporting limit. .
J ResuLt is tess tha~ the Rl, but greater · than or equal to the method detection limit.
8 Result is less than the CROL/RL, but greater than or equal to· the IDL/MDL.
S Result was detenmined by the Method of Standard Additions.
F AFCEE: ResuLt is less than the Rt, but greater .than or equal to the method detection Limit.
Inorganic Flags (Flag Column)
• ·ICV,CCV,IC8,CC8,ISA,ISB.CRI,CRA,MRL: Instrument related QC exceed the·.upper or lower

controL limits~

lCS, LCD, MD: Batch QC exceeds the upper or lower control limits.
MSA correlation 'coefficient is. less than 0.995.
MS, MSO: The analyte present in the originaL sample ·is 4 times greater
than the matrix spike concentration; therefore, controL limits are not applicable.
so: Serial dilution exceeds the control limits.
~B, Ea1. E8Z•. EB3: Batch QC is greater than reporting limit or had a
negative instrument reading lower than the absolute value of the reporting l imit.

N MS, MSO: Spike recovery exceeds the upper or lower control limits.
~ AS(GFAA~ Post-digestion spike was ·out s ide 85-115% control limits.
Organic Qualifiers {O - Column)
U Analyte ·was not detected at or above the stated limit.
Nil COIJlXlund not detected.
J Result is an estimated value ~elow the r~portin9 li~it or a tentatively

identified compound (lIC).
Q Resultwas quatitatively .confirmed. but not quantified.
C Pesticide identification was confirmed by GC/MS.
Y The chromatographic response resembles a typical ·fuel pattern.
Z. . The chromatographic response does 'net .resemble a typical fuel pattern.
E Result exceeded calibration range, secondary dilut ion reqUired.
F AFCEE:R·esult is an estilll8ted value below the reporting limit or a tentatively identified ~1,Ind (TIC) .
Organic flags (Flags Column)
8 MB: Batch QC is greater than reporting limit.
* .l CS, lCD, ELC, fLO. ·CV, MS, ~SD, Surrogate: · Batch QC exceeds the upper or lower control limits. -.

EB1. EB2. EB3, MLE: ·Bat~ Qt is greater than reporting limit
Concentration exceeds the instrUnent calibration range
Concentration is below the method Reporting limit" CRl)
C~und was found .in the blank .and saD1>le.
Surrogate or matrix spike recoveries were.no~

obtained because the 'ext ract was.diluted for
analysis; also compo~ analyzed at a dilution wiLL be flagged with · a D.
Alternate peak selection upon anaLytical review .
lndicates the presence of an-interfenee. recovery is not calculated.
Manually integrated compound. '

Page t9
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LCD
lCS
MG
MD
MDl'
'Ml E
MRL
MSA
MS
MSO
ND
PREPF
PDS
RA
A'
A2
A3
RD
RE
RC
Rl
RPD
RRF

•}

•

The lower of -the two values is reported when the X difference between the results of two GC columns is
greater than 25X.

Abbreviations
AS Post Digestion Spike (GFAA Samples - See Note' below)
Batch Designation given to identify a specific extraction, digestion, preparation set, or analysis set
CAP Capillary Column CCB Continuing Calibration Blank
CCV Continuing Calibration Verification
CF Confirmation analysis of original
C1 Confirmation linalysis of At or -D'
C2 Confirmation analysis 'of A2 or 02
C3 Confirmation analysis of ,A3 or D3
CRA low level Standard Check , GFAA; Mercury
CRI low level Standard Check - [CP
CV Calilbration Verification ,St andard
Oil Fac Dilution Factor - Secondary dilution analysis
01 Dilution 1
02 Dilution 2
D3 Dilution 3
DLFac Detection Limit Factor
DSH Distilled Standard· High level
DSL Distilled Standard - low Le~e(

DSM Distilled Standard · Medium Level
ES' Extraction Blank 1
EB2 EXtraction Blank 2
EBl ~1 Blank
ELC Method Extracted lCS
ELD Method Extracted LCD
ICAL Initial calibration
rCB Initial Calibration Blank
ICV Initial Calibration Verification
IDl Instrument Detection limit
ISA Inter-ference Check Sample A • ICAP
[SB Interference,Check Sample B • lCAP
Job No. The first six digits of the sample 10 which refers to a speciflc,client, p~oject and' sample group

lab ID'An 8 number unique laboratory identification '
Laboratory Control Standard Duplicate
laboratory Control ,St andanj with reagent grade water or a matrix free from the analyte of Interest
Method Blank or (PB) Prepara~ion Blank'
Method Duplicate
Method Detection ,l imi t
Medh.lll level 'ExtractI on:-B tank
Methpd Reporting limit Standard
Metliod ' of Standard Adeli tlons
Matrix Spike
Matrix Spike Duplicate
' Not Detected '
Preparation factor used 'by the laboratory's Information Management System ,(~lHS)
Post Digestion'Spike (ICAP)
Re-analysis of original
Re-analysis of D'
Re-analysis of D2
Re-analYsis of .D3
Re-extraction of dilution
Re-extraction of original
Re-extractlon Confirmation
Reporting limit
Relative Percent Difference of duplicate (unrounded) analyses
Relative Response Fact.or '



•
RT Retention Time
RTW Retentjon Time Wind~w 'Sample 10 A 9 digit number unique for each sample, the firs~

six digits are referred. as the job 'number
SCB Seeded Control Slank
SO Serial Dilution (Calculated when sample concentration exceeds 50 times the· MOL)
UCB Unseeded Control .Blank 0

SSV Second Source Verification Standard
SLCS Solid Laboratory con~rol Standard(LCS)
PHC pH Calibration cneck LCSP pH Laboratory Control Sample
LCDP pH Laboratory Control Sample Dupl icate
MOP" pH Sample Duplfcate .
MOFP Flashpolnt SamPle Duplicate
LCFP flashpoint lCS
G1 Gelex Check Standard Range G-'
G2 Gelex Check' Standard Range 1-10
G3 Gelex Check Standard Range 10-100
G4 Gelex Check Standard Range 100-1000
Note 1: The Post Spilce Designation on Batch QC for GFAA is designated with an "S" added to the current
abbreviation used. EX. LCS S=LCS Post Spike (GfAA); MSS=MS Post Spike (GFAA)
Note 2; The MO calculates an absolute difference (A) when the sample concentration is less than 5 times the
reporting limit. The co~trol limit is represented as +/- the RL.

)
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APPENDIXD

SURFACE WATER DATA



Surface Water Monitoring Data (1985-1996)
SUPPLY SIDE LANDFILL •

Sampling Date Iron pH

27·Feb-85 6.5

27-Aug-85 0.1 7

19-NoY-85 0.4 7

24·Feb·86 0.78 7;8

7.Jlil-86 0.88 7

26·Aug-86 3.2 7.8

24·NoY-86 <1 <.2 <.2 7.4

26-Feb-B7 <0.1 <0.2 8.1

19-May-87 0.08 <0.2 7.4

2o-Aug-87 1.2 <0.2 <0.2 7.1

3o-Nov-87 0.08 <0.2 <0.2 7.5

28·Feb-88 <5 NA <0.2 7.5

28-May-88 <0.1 <0.2 <0.2 7.5

1-Sep-88 0.73 <0.5 <0.2 8

3O-Nov-88 <0.5 <0.2 <0.2 7.3

28-Feb-89 1 0.23 0.15 7.8

31-May-89 2.1 0.1 <0.05 8

31·Aug-89 1.5 0.03 0.08 7.5

3O-Nov-B9 1.5 0.33 0.08 7.5

28-Feb·90 2.5 0.07 0.02 7.5

zg·May-90 0.5 0.1 <0.01 7.5

28-Aug-90 " 6.7 <1 0.07 0.03 7 •30·NoY-90 4 0.039 0.01 7.5

26·Feb-91 <1 0.04 0.03 8.2

31·May-91 3..18 0.03 0.01 8.2

3O·Aug-91 0.23 0.02 0.14 8.19

26-NoY'91 14;5 0.05 0.08 6.92

28-Feb-92 1.36 <0.01 0.02 9

28·May-.92 1.3 0.03 <0.1 7.24

31-Aug-92 " 0.7 <0.01 <0.01 8.2

30·0ec-92 0.3 0.07- <0.01 7.63

25-Feb-93 4.6 <1 0.04 0.11 7.2

21-May-93 0.24 295 <1 <0.05 0.18 7.3

31-Aug-93 0.21 95.3 410 <0.2 <0.050 0.07 7.4

7-Mar-94 NA 220 500 <0.1 0.0092 0.14 7.6

16-May-94 0.19 310 970 <0.03 0.011 0.34 8.3

15.Jul-94 <0.1 180 1000 <0.03 <0.005 0.23 7.8

23·Sep-94 0.24 260 780 <0.03 0.0066 0.11 7.8

24-Feb-95 0.3 370 870 <0.03 0.011 0~2 "" 7.9

5-May-95 0.17 150 420 <O.D3 0.016 0.09 ... , 8.2

1O-Jul·95 1.5 280 850 <0.1 <0.0075 0.13 7.8

5-Ocl-95 0.17 190 640 <0.03 0.71 0.19 7.8

1-May-96 <.10 44 1000 <0.05 0.065 8.1

24.Jun-96 0.29 7 36 <O.D3 <0.005 0.15 7.6

17·Sep-96 0.34 150 760 <0.03 <0.005 0.045 8.3

19-Nov-96 0.15 200 670 "<0.03 <0.005 0.13 8

Ave 1.7 305.1 3212.7 0.3 0.07 0.1

Max 19 2181 107000 2.73 0.71 " 2.2
Genera/Use •Waler auallty
Standards 15 500 500 " 1000 NA 0.1 1 1 6.5-9.0

Concentrations InmgIL

Bold and Shaded =Exceeds Water Quality Standaid

General Use Water Quality S~ndan:ls (TItle 35, Part 302, Subpart B}

Lead standard based on hardness calculation



Surface Water Monitoring Data (1985-1996)
SUPPLY SIDE LANDFILL

.Phenoflce Iron Lead Manganese pH

6.5-9.0

7.9

8.1

7.9

7.5

8.2

B

7.9

8.2

8

7.7

7.8

8.2

7.6

7

8.1

7.5

NA

7.24

7.6

6.6

8

7

B

7.1

7.4

8.8

7.9

7.5

6.8

7.8

7.7

7.9

7.61

7.47

7.8

7.8

1.3

7.3

7.8

7.5

8.3

7.8

7

7.7

7

6.7<0.1

<0.1

<0.1

0.01

<0.1

<0.2

<0.3 <0.2

<0.2 <0.2

<0.2 <0.2

<0.2 <0.2

<0.2 NA

<0.2 <0.2

<0.5 <0.2

<0.2 <0.2

0.25 0.17

<0.05 <0.05

<0.01 0.01

0.34 0.05

0.19 0.03

0.12 <0.01

0.1 <0.01

0.058 0.D16

0.05 0.07

0.03 0.Q1

0.04

0.02- 0.09

<0.01 0.Q1

0.07 <0.1

0.01 0.01

0.04 <0.01

NA ' NA

<0.05 0.15

0.06 0.01

<0.005 <0.1'

0.0085 <.10

<0.005 0.11

<0.005 <0.05

0.013 0.15 "

<0.005 0.073

<0.0075 0.14

<0.005 0.061

<0.05 0.066

'<0.005 0.16

<0.005 ' 0.081

<.005 0.19

0.06 0.2

0.34 1.9

<0.2

<.2

<0.2

<0.3

<0.3

<0.1

9.06

0.51

, 0,8

<1 0.06

<1 0.08

<1 0.09

<1 0.19

<1 0.24

NA NA
<1 0.48

<0.2

<0.1

<0.03 0.7

<0.03 0.78

<0.03 0,42

<0.03 0.84

<0.03 0.91

<0.1 0.36

<0.03 0.29

<0;03 0.83

0.83

<0.03 0.8

<0.03 , 0.85

0.7 0.8

10 5.8

0.1 1

0.01

<0.01

<0.01

0.025

<0.1 <0.2

<0.5 <0.2

0.0049 0.16

<1 <0.05

0.1 0.13

<1 0.05

<1 0.04

<1 0.11

<1 0.1

<1 0.77

<1 0.3

<1 0.15

<0.001

<0.019

0.00364

0.00156

<0.00313
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. APPENDIXE

GROUNDWATER MONITORING DATA.(1983-1996)



)
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Quarterly Groundwater Monitoring Data (1983-1996)
SUPPLY SIDE LANDFILL

G101
Sampling Date Ammonia Chloride Sulfate TOS TOC Phenolics Iron lead Manganese pH Depth to Water Comments

22·Nov·83 0.11 -

•
285 NA 43 <O.ot 0.2 <0.1 NA NA

t ·Mar-84 <0.1 323 NA 50 0.013 0.2 NA NA

27·Feb-85 22.6 50.36 14 0.0075 <0.1 <0.1 <0.1 5

27·Aug-as 0.15 149 236.7 1060 226 <0.00313 <0.1 <0.1 6.9 6

19-Nov·as 0.4 .70- 267 930 23 0.00352 0.16 <0.1 <0.1 7 3

24-Feb-86 0.26 78 206 943 27 O.~ 1.2 7.7 2..75

7.Jul·86 0.64 127 150 785 11 <0.019 0.1 0,01 7 4

26·Aug-86 30

~
0 <0.001 3 <0.05 <0.1 NA

24-Nov'86 2 <5 <0.01 <2 <2 <2 .. NA

26-Feb-87 <0.1 33 - 16 265 14 <0.01 - <0.3 <.03 <0.3 NA

10-May-87 0..Q3

== ~I
11 0.05 <0.3 <02 <0.2 7.2 NA

2o-Au!tll7 264 7.4 128 <0.0025 <0.2 <0.2 <0.2 7 ' NA

3o-Nov-87 0.02 6.4 42 <0.01 <02 <0.2 <0.2 7.4 NA

28-Feb-88 <5 90.8 5.5 612 - 10 <0.2 NA <0.2 7.3 NA

29-May-88' <0.1 5.5 ' _5 3.4 <02 <0.2 7.3 NA

1-Sep-88 0.42 105 44.71 32.3 <0.1 <02 <0.5 <02 7 NA

3O-Nov-88 <0.5 26 1028 6.3 <0.5 <0.2 <0.2 <0.2 7.1 NA

28-Feb-89 <1 l 62 16.3 785 23.1 6.5 1

I
7_1 NA

31-May-l!9 2 345 560 36.52 <1 <O.OS <O.OS 8.1 NA

31-Aug-89 1.8 170

~
21 <1 0.31 0.01 ~.9 NA

3o-Nov-89 2 - 95.7 47.44 <1 0.03 O.ot 1.5 NA

26-Feb-90 1.8 92.2 15.4 <1 0.08 8.2 NA

29-M8y-90 0.9 28.5 150 700 15.2 <1 0.15 <0.01 O.ot 7 NA

28-Aug-90 NA NA NA NA NA NA NA r NA NA NA NA

3o-Nov-90 0.6 57 387 32 <1 0.02 - 0.032 7.7 NA

26-Feb-91 NA NA NA NA NA NA _ NA NA NA NA NA

31-May-91 1.6 142 222

~
14.2 <1 0.16 0.03 1.8 NA

3o-Aug-91 7.23 142 350 29.5 <1 3.1 0.11 8.64 NA

26-Nov-91 0.6 35.5 130 109 <1 0.02 <0.01 7.68 NA

28-Feb-92 0.9 35 230 960 26.9 <1 0.04 <0.01 7.5 NA

28-May-92. <0.5 _ 24 135 11.73 <1 0.09 7.21 NA

31-Aug-92 0.7 72.1 290 862 25.8 <1 1.95 1.6 NA

3~ee-92 02 53 220 740 18 <1 0.13 0.02 7.23 NA

25-Feb-93 NA NA NA NA NA NA NA NA NA NA NA

21·May-93 NA NA NA NA NA NA NA NA NA NA NA

31-Aug-93 NA NA NA- NA NA NA NA NA NA NA NA

7-Mar-94 NA NA NA NA NA NA NA NA NA NA NA FrozenWell.

16-May-94 NA NA NA NA NA NA NA NA NA NA NA Obstrucled well

15.Jul-94 NA NA NA NA NA NA NA NA NA NA NA Obslnlc:tectwell

23oSep-94 NA NA NA NA NA NA NA NA NA NA NA Obstructed wen

24-Feb-95 NA NA NA NA NA NA NA NA NA NA NA Obstructed well
5-May-95 NA NA NA NA NA NA NA NA NA NA NA - Obstructed well

1O.Jul-95 NA NA NA NA NA NA NA NA NA NA NA well
. 5-Oct-95 NA NA NA NA NA NA NA NA NA NA NA QbslnJcled well

l-May-96 NA NA NA NA NA NA NA NA NA NA NA . - , Obstructed weD

24.Jun-96 NA NA NA NA NA NA NA NA NA NA NA Obstrucled well

17-8ep-96 NA NA NA NA NA NA NA NA NA NA NA Obstructed well

19-Nciv-OO NA NA NA NA NA NA NA NA NA NA NA Obstructed well

Ave 11.1 169.0 190.7 2951.1 _ 35.3 0.7 O~ 0.08 0.2

Max 264- 603 580- 54000 228 8.5 3.4 0.26 1.6

Class IGOS(mgIl) NS 200 400 1200 NS 0.1 5 0.0075 0.15 8.5-9.0 -
ClassII GQS(m~) NS 2ilo 400 1200 NS 0.1 5 0.1 10 6.5-9.0

Concentratlons In mgIL

Boldand Shaded. Exl:eeds Class I GroundwaterQuaDly Standard(GQS)

ClassI and Class\I Groundwater Quality Standards(Tl\ht 35, Part 620, Subpart D)

NA.-Not Avalable

Ns-No Standard eatabIlshed by IEPA

l\job\110684\(003.001 \GWtobles\G101
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Quarterly Groundwater Monitoring Data (1983-1996)
SUPPLY SIDE LANDFILL

•} Sampiing Date Ammonia Phenolics Iron pH Depth to Water

18-Jul-83 13 0.04 <0.1 NA NA

22:NoY-83 16.8 0.01 NA NA

1-Mar-84 16.5 0.032 NA NA

27·Feb-85 28.8 0.01857 6.5 5
27-Aug-85 13.4 <0.00313 7.1 . 7

19-NOv-85 15.5 0.0055 7 5

24-Feb-86 63.1 0.004 7.3 S.75

7-Jul-86 11.25 0.029 7 10·

26-Aug-86 13 <0.001 7.2 NA

24-NoY-86 10 <0.01 <.2 7.1 NA

26·Feb-87 0.1 <0.3 <0.2 7.7 NA

19-May-87 0.14 <0.3 <0.2 7.2 NA

2o-Aug-87 14.4 <0.2 7.1 NA
3O-Nov-87 <0.02 <0.2 7.1 NA

28·Feb-S8 30 <0.2 6.9 NA

28-May-88 <0.1 ' 6.9 NA

1-Sap-88 0.73 6.S NA

3O-Nov-88 2.5 7.3 NA

28-Feb-89 1 7.3 NA
31-May-89 14.4 <1 7.6 NA
31·Aug-89 9.2 <1 7 · NA

3O-Nov-89 8 <1 7.3 NA

28-Feb-90 6.5 <1 8.2 NA

29-May-90 15 <1 7 NA

• 28-Aug-90 is <1 7;1 NA

30·NoY-90 2 <1 7.2 .NA

26-Feb-91 21.9 <1 7.6 NA

) 31-May-91 1.5 7.1 NA

.30-Aug-91 2 8.5 NA

26·NoY-91 0.9 7.73 NA

28·Feb-92 rasa 7.2 NA
28·May-92 9.03 6.89 NA

31·Aug-92 9.5 7.2 NA

20-Dec-92 15 7.42 NA

25-Feb-93 4.3 7.26 NA

21-May-93 2.8 6.7 NA

31·Aug-93 10.6 <0.2 7.2 NA
7-Mar-94 12 <0.1 . 7.2 NA

16-May-94 21 <0.03 7:1 NA

15-JuI-94 4.2 <:0.03 . 7.1 NA

23-Sep-94 16 <0.03 7.3 NA

24-Feb-95 13 0.06 7.3 NA

5-May-95 19 <0.03 7 NA
1o-Jul·95 19 <0.1 7.1 NA

S-Ocl·95 21 <0.03 . 7.3 . NA

1-Mey-96 18 0.09 7 NA

24-Jun-96 19 0.042 6.9 NA

17-5ep-96 36 NA NA <.03 NA NA

19-Nov·96 11 55 NA !>.09 7.8 NA

Aye 11.6 250.4 5052.9 0.4 2.0

Max 36 1418 145000 5.25 25

Class I GaS (mgll) NS 200 1200 0.1 0.15 6.5-9.0• Class II GaS (mgll.) NS 200 1200 . 0.1 10 !i.5-9.0

) Concentrations tn mgIL

Bold and Shaded =Exceeds Class' Groundwater Quality Standard (GaS)

Class I and ClasS II Groundwater Quality Standards (nile 35, Part 620, Subpart D)

NAooNot Avaftabte

NS=No Standard established by IEPA





Quarterly Groundwater Monitoring Data (1983-1996)
SUPPLY SIDE LANDFILL

• G104

) Sampling Date Ammonia Chloride TOC Phenolics Iron pH . Depth to Water

22-Nov-S3 0.26 40 33 <0.01 NA NA

1·Mar-M 0.23 43 51 <0.01 NA NA

27-Feb-S5 NA NA f'oIA NA ·NA

27-Aug-85 0.08 130 24 7 4

19-Nov-S5 0.5 109 43 7 2

24-Feb-66 0.53 8S 17 7.6 . .,::/ 4.5

7..Jul-86 0.94 110 '15 <0.019 7 . . 6

26-Aug-66 3.2 108 6 <0.001 ·7.2- NA

24-Nov-86 1.5 <5 <0.01 <.2 <.2 7.6 NA

26-Feb-87 <0.1 12 0.05 <0.3 ' <0.3 7.7 NA

19-May-87 0.06 9 <0.01 <0.3 <0.2 7.4 NA

2D-Aug-87 56.4 45.3 0.01 <0.2 <0.2 <0.2 7.6 NA

3o-Nov·87 0.07 10 <0.01 <0.2 <0.2 <0.2 7.3 . NA

28-Feb·86 <5 9 <0.5 <0.2 NA <0.2 7.1 NA

28-May-6S <0.1 20 <0.1 3.2 . <0.2 <0.2 7.1 NA

1-Sep-68 0.42 11.6 <0.1 <0.2 <0.5 <0.2- 7 NA

3D-Nov-86 0.5 14.7 <0.5 <0.2 <0.2 <0.2 7.1 NA

28-Feb-69 NA NA NA NA NA NA NA NA
31-May-69 2.4 36.22 <1 <0.05 <0.05 7.7 NA
31-Aug-89 3.6 43 9.2 <1 0.12 7.5 NA
3D-Hov-69 3 39 28.3 <1 0.43 7.4 NA
28-Feb-90 6.3 186 6.7 <1 0.05 7.B NA
29-May-90 1.4 35.4 1100 12.3 <1 0.07 6.9 NA
28-Aug-90 2.5 130 <1 340 19.2 <1 0.01 7_1 NA

3o-Nov-90 3 43 29 1000 66 <1 0.09 7.4 NA

• 26-Feb-91 2.47 43 353 1000 7 <1 0.3 7.6 NA
31-May-91 2.2 26.4 222 570 12.1 <1 0.13 7.5 NA

3O-Aug-91 NA NA NA NA NA NA NA NA NA

28-Nov-91 0.3 191 160 710 73.7 <1 0.1 7.96 NA

28-Feb-92 0.93 4G 150 1150 12.fl <1 0.01 7.5 NA

28-May-92 <0.5 43 100 6.18 <1 0.05 7.09 NA

31·Aug-92 1 . 42.6 130 7.66 <1 0.08 7.3 NA

3D-Dee>-92 0.2 53 170 8.4 <1 7.38 NA
25-Feb-93 0.72 40.9 200 7.9 <1 7.2 NA

21-May-93 0.7 35 . 230 7.2- <1 6.6 NA

31-Aug-93 0.96 41.7 73.8 9.44 <0.2 7.3 NA
7-Mar-94 NA 50 220 11 <0.1 7.2 NA

16-May-94 2.2 36 99 26 <0.03 7.8 NA
15-JuI-94 0.27 35 69 68 <0.03 7.1 NA

23-Sep-94 1 30 200 17 <0.03 7 NA

24-Feb-95 1 38 130 13 <0.03 7.2 NA

5-May-9.5 2.1 40 150 NA 0.00049 7 NA
1CNu1-95 1.3 38 110 150 <0.1 7 NA

5-0ct-95 1.1 ·42 85 <0.03 7.1 NA
'-MaY-96 2.3 170 52 6 <.03 6.9 .' , . NA
24-Jun-96 2.2 <1.1 78 6 0.069 6.9 NA

17-Sep-96 1.7 47 110 1100 30 0.034 7 NA

19-Nov-96 0.53 36 36 1000 160 <0.03 7.1 NA
Ave 2.6 101.2 218.9 3263.4 28.0 0.2 26.6 1.3
Max 56.4 575 QO 88000 160 0.5 380 8.2

Class I GaS (mWl-) NS 200 400 1200 NS 0.1 5 0.15 6.5-9.0

Class II Gas (mWl-) NS 200 400 1200 NS 0.1 5 10 6.5-9.0

Concentrations In mgIL

• Bold and Shaded .. Exceeds Class I Groundwater Quality Standard (GaS)

ClasS I and Class II Groundwater aUallty Standards ('l1Ue 35; Part 820, 'Subpart 0)

NA=Not Avanable

) NS=No Standard established by IEPA

l\job\ 110684\lXX>3.(X}l \ GWtobles\Gl04



Off Site Gas Monitoring Wells (1995-1996)
SUPPLY SIDE LANDFILL •)

MW5
Sampling Date Ammonia Chloride Sulfate lOS TOC pH

24·Feb-95 0.12 150 56 880 6.4 7.3

5-May-95 0.24 80 30 420 NO 7.2

1o-Jul-S5 0.2 80 32 530 12 NO 7.1

5-0ct·95 NO 75 53 600 8 NO 7.4

1-May·96 0.17 39 87 640 1.2 <.03 7.3

24-Jun-96 <.10 <1.1 56 86 <1 <.03 7.2

.17·Sep-96 0.37 98 110 880 11 <.03 7

19-Nov-96 <.1 160 78 820 4.6 <.03 7.2

Class I GOS (mgIL) NS 200 400 1200 NS 0.1 0.0075 6.5-9.0
Class II GaS (mgIl) NS 200 400 1200 NS 0.1 0.1 6.5-9.0

MW6
Sampling Dale Ammonia Chloride TOS TOe Phenolics pH

24-Feb-95 0.33 49 150 41 0.06 7.6

5-May-95 0.42 80 610 NO NO 7.3

1Q.Jul·95 0.48 190 12 NO 7.1

5-0cl-95 0.54 180 5.9 NO 7.1

1-May-96 0.42 65 2. <.03 7.1 .

24-Jun-96 0.23 5 2.3 <.03 7.1

17·Sep-96 0.69 170 4.2 <.03 7.1

19-Nov-96 0.12 150 340 1200 3.3 <.03 7.3 •Class I GaS (m9'\-) NS 200 400 1200 NS 0.1 6.5-9.0
Class II GaS (mgIL) NS 200 400 1200 NS 0.1 6.5-9.0

MW7
Sampling Date Ammonia TOC Phenolics Iron H

24·Feb-95 0.11 NO NO 0.88 7.8

5-May-95 0.22 NO NO 2.4 7.4

1o-Jul·95 0.12 4 NO 2.2 7.3

5-0ct-95 0.11 7.7 NO 2 7.2

'·May-96 0.15 3.4 <.03 7.2

24·Jun-96 0.16 2.9 0.039 7.1

17"Sep-96 0.56 4.6 <.03 7.3

19-Nov-98 <.1 1.8 <.03 '7;5

Class t GaS (m9'\-) NS IiIS 0.1 0.0075 6.S-9.0
Class" GaS (m9'\-) NS NS 0.1 0.1 6.5-9.0

Concentralfons In mgIL

Bold and Shaded =Exceeds Class .1 Groundwater Ouallty Standard (GaS)

Class I and Class QGroundwater Ouallty Standards (Tllle 35. Part 620, Subpart 0) .

~Az,Not Available

N5=No Standard established by tEPA

•
)

I\Job\110684\0003.001\GWtables\Offslte Gas Wells
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APPENDIXF

GROUNDWATER MONITORING DATA (1999-2002)



Quarterly Groundwater Monitoring Data (1999-2002)
SUPPLY SIDE LANDFILL •

Sa Rn Date Ammonia Chloride Sulfate TOS TOC
JuI-99 12.B 55.2 50.8 683 22.B
Ocl-99 7.5 4B.1 102 679 25.7
Jan-oo B.B6· 47.9 112 414 13.5
Apr-QO 110 10 190 700 19 0.036
Jul-QO 0.4 4.94 50.5 717 34 <0.005
Ocl-QO 6 44.3 2.84 706 11 <0.005 .. ""

Jail-Ol 13.9 61.2 12.6 ns 12 <0.005 B.1
'-01 0.0336 53.2 135 B23 15 <0.005 9

JuI-01 20.4 50.4 66.2 795 20 <0.1
oe-oi 14 12.1 106 509 16 <0.1
Jan-<l2 20.3 47.2 71 n3 9 <0.005
Apr-<l2 31 35 92 7BO 14 <0.005
JuI-02 9.9 57 no 13 0.005 9.96
Oct-02 17 63 110 740 13 0.005

Ave 19.4 40.8" 82.7 704.8 17.0 0.04
Max 110 63 190 823 34 0.27

Class I Gas NS 200 400 1200 NS 0.1
CI~ "Gas (mgIL) NS 200 400 1200 NS 0.1

S fi Date Ammonia TOC
Jul.S9 5.5 24.4
Oct-99 B.38 38".8
Jan-OO 4.95 25.8
Ar-oD 76 35
JuI·OO 0.96 36
oe-oo 10.8 19 <0.0001
Jan-01 5.6 28 0.0127 0.117 8.1 •-<l1 <O.02n 23 0.00794 0.104 B.6
Juf-<l1 8.7 21 <0.1 0.145
0cI-<l1 5.6 32 . <0.1 0.12B
Jan-02 97 20 0.01 '0.133 '. -
Apr-02 2 23 <0.005 0.0028
JiJI-02 8.7 21 0.005 <0.002 0.11
oe-oa 3.9 22 0.093 <0.002 0.13

Ave 16.9 26.4. 2.8 0.020 0.14
Max 97 38.8 38.1 0.097 0.32

Class I GaS m NS NS '0.1 0.0075 0.15 6.5-9.0
Class II GaS (mgIL) NS NS 0.1 0.1 10 6.5-9.0

MW-C
Samclino Dele Ammonia Chloride Sulfate I TOS I TOC PhenciIlcs IlOIl

Lead IiIiIIlH Depth 10 Waler
Jul-99 0.14 138 342 I 1150 I 5.5 . <G.10 0.676 <0.001 728 -
Oct·99 0.34 137 279 11.7 <0.10 <;0.100 <0.001 7.2 -
Jan-OO <0.10 175 291 I 1040 I 5.5 <0.10 <0.100 <G.OO3 0.05 726 -
ADr-<lO 46 150 3BO I 1100 5.6 0.078 0.21 <0.003 <0.10 7.19 -
Jul-OO 0.8 13.1 160 <9 <0.005 <0.0044 <0.005 <0.0001 7.5 -
Ocl-<lO <0.02n 140 15.2 1070 <6 <0.005 <0.0044 <0.004 <0.0001 1.32 ·
Jan-01 <O.0Z77 151 15.2 1070 <9 <0.005 0117 <G.OO5 <0.0001 724 4
Allr-<l1 <O.02n 160 203 1100 <6 <0.005 <0.0044 <0.004 <0.15 6.5 3.05
Jul-01 <0.4 137 318 1100 . <6 <0.1 <0.075 <0.003 <0.042 6.91 '. ·
oe-oi <0.4 123 340 1160 <6 <0.1 <0.116 <0.171 <0.042 7.48

' . -
Jan-<l2 <0.4 124 331 1130 <6 <0.005 <0.118 <0.171 <0.042 6.96 -
ADr-<l2 0.94 140 300 1000 2.3 <0.005 <0.1 0.035 6.9 ·
JuI-02 O.oa . 300 1100 3 0.005 0.25 <0.002 0.07 7.06 7.17
Oct-02 024 110 210 1100 2.6 0.005 0.05 <G.OO2 0.017 6.98 ·

Ave 3.7 130.6 248.9 1148.4 4.3 0.03 0.11 0.013 0.05
Max 48 175 380 1650 11.7 0.078 0.676 <G.171 0.19

. Class I GOS (m!J'L) NS 200 400 1200 NS 0.1 5 0.0075 0.15 6.5-9;0
Class II GaS (mgIL) NS 200 400 1200 NS 0.1 5 0.1 10 6.5-9.0

Concentrations Inmgll.

Bold and Shaded .. ExceecIS cillS$ I Groundwater auaJJly Standard (GOS)
crass IandClass IIGroundwater Quallly Standards (ntle 35, Part 620. SUbpart C)
NA=Not Available
NS=No Standard established by IEPA •

. l\Job\1106B4\00l3.00l\GWfobIes.'replocemenfwells\All
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Quarterly Groundwater Monitoring Data (1999-2002)
SUPPLY SIDE LANDFll..L

MW-D
SampUrTQ Date Ammonia Chloride Sulfate TOS TOC I Phenolics I Iron Lead I ManQa/\9S9 I oH Deoth to Water

Jul·99 0.16 42.1 59.9 589 23.6 JItiI:<0.100 <0.001 . 7.4 0

Oel·99 0.24 49.6 217 . 811 25.4 0.113 <0.001 0.119 7.17 0

Jan-OO <0.10 '38.1 286 1130 9.5 0.399 <0.002 7.2 ·
Apr-OO 44 90 310 940 3.7 <0.005 1.1 <0.003 7.15 0

Jul-OO 0.3 13.1 125 1110 6 <0.005 0.58 <0.005 7.5 ·
Oct-oO <0.0277 74.5 11.3 1019 <6 . <0.005 0.592 <0.004 7.26

,
0

Jan-01 <0.0277 50.5 8.09 <9 <0.005 1.21 <0.005 ·7.3 6.6
Apr·01 <0.0277 31.9 58.1 429 <6 0.0381 1.78 <0.004 7 U
JuI-01 0.8 61 92.8 602 <6 <0.1 0.61 <0.003 7.03 ·
oe-or <0.4 14.8 19.8 399 <6 <0.1 0.259 <0.171 0.054 7.22 -
Jan-02 <0.4 39.2 52.6 515 <6 <0.005 1.36 <0.171 7.G4 0

Apr-<l2 0.92 30 110 490 1.7 0.002 ' 0.26 <0.001 7 0

Jul-02 0.05 . - 0 0 - 0.05 <0.002 0.13 0 11.03
Oel-<l2 0.26 48 140 770 2 0.005 0.048 <0.002 7.01 ·

Ave 3.4 44.8 114.7 908.0 7.0 0.044 0.6 0.013 0.4
Max 44 90 310 3000 25.4 0.2 1.78 <1>.171 1.04

Class t GaS (maILl NS 200 400 1200 NS 0.1 5 0.0075 0.15 6.5-9.0
Class II Gas (mgIL) NS 200 400 1200 NS 0.1 5 0.1 10 6.5-9.0

MW·E
SeJnPIlrTQOate Ammonia Chloride Sulfate TOS TOC t PhenorlCS Iron Lead Man esa oH Denth 10Weter

Jul-99 0.14 20.4 45.9 530 5.5~0'476 <0.001 7.38 0

Oct·99 0.24 40.8 81.3 <10.0 24 0.909 <0.001' rsr ·
Jan-oo <0.10 136 65.2 652 5.8 0.788 <0.001 <0.001 7.34 0

Apr-oD 53 35 130 4SO 4 0.042 0.71 <0.003 7.28 -
Jul-OO 0.4 2.63 19.5 240 13 <0.005 3.67 <0.005 7.5 0

Oa-OO <0.0277 23 4.73 518 <6 <0.005 0.619 <0.004 <0.0001 1.41 ·
Jan-01 <0.0277 37.2 5;78 529 <3 <0.005 0.878 <0.005 7.31 6.5
Apr·01 <0.0277 31 81.7 488 <6 0.0964 1.09 <0.004 7 7.15
JuJ.()1 0.6 26.6 54.5 489 <3 <0.1 0.641 <0.003 7. 0

Oct-01 0.6 14.4 45.6 352 7 <0.118 <0.171 <O.D42 727 • 0

Jan-02 <0.4 23.6 SO.3 469 <6 <0.005 1.54 <0.171 6.98 0

Apr-<l2 1.& 3() 290 470 - <0.171 0.56 <0.001 7 0

Jul-02 0.17 0 72 750 2.4 0.005 0.84 <0.002 7.11 7.79
Oct-02 1.2 31 120 550 2 0.0035 0.88 <0.002 7.04 -

Ave 4.2 34.8 74.8 463.7 5.8 0.6 ' 1.0 0.013 0.3
Max 53 136 290 7SO 24 7.27 3.67 <0.171 1.66

Class I GaS fmall...l NS 200 . 400 1200 NS 0.1 5 0.0075 0.15 6.5-9.0
Class \I GaS (mgIL) NS 200 400 1200 NS 0.1 · 5 0.1 10 6.5-9.0

MW·F{G104}
SampllrTQOal& Ammonia Chloride I Sulfate I TOS I TOC I Phenollcs I Iron' Lead Man e oH DeDth10Water

Jul-99 1.93 18.7 - 7SO . 22.6 I <0.10 I 1.58 <0.001 7.13 ·
oe-ss 3.13 21.3 1170 \ 38.4 I <0.10 I 2.68 <0.001 7.02 0

Jen-OO 2.13 32.8 21.2 0.271 <0.001 7.42 ·
Apr-OO 77 10 290 1100 11 I 0.078 I 0.11 <0.003 <0.10 7.13 0

Jul-OO 2.8 9.98 12.4 ,854 17 I <0.005 I 0.663 <0.005 7.5 0

Oct·OO <0.0277 24.8 15.2 1063 <6 0.685 <0.004 7.21 ·
Jan-01 <0.0277 17.7 9.98 85 '<3 I <0.005 I 0.027 <0.005 <0.0001 7.28 8.8
Aor-01 <0.0277 15.1 162 675 <6 0.101 <0.004 I ossrr . I 7 7.2
Jul-01 2 60.2 142 735 10 <0.1 0.153 <0.003 6.78 ·
Oct-D1 0.4 2M 130 465 8 <0.1 <0.116

4"'.7.~ ·
Jan-02 1.8 34.7 249 880 <6 <0.005 2.15 <0.171 6.88 · .
Apr-D2 1.9 36 310 860 5.9 0.011 0.2 <0.001 8.9 ·
JuI-02 1.8 0 250 840 7 0.005 1 <D.OO2 7.m 11.55
Oct·02 1.8 19 210 820 7.9 0.005 4.2 <0.002 6.98 -:

Ave 6.9 24.7 219.1 845.5 11.4 6.2 1.0 0.013 0.6
Max 77 60.2 688 1540 38.4 86,4 4.2 <0.171 1.5

Class I GaS (mQ/l.) NS 200 400 1200 NS 0.1 5 0.0075 0.15 8.5-9.0
: Class II Gas (m!¥L) NS 200 400 1200 NS 0.1 5 o:i 10 6.5-9.0

ConcentraUcins In mgIL.
Boldand Shaded.= exCeeds Class IGroundwater auallty Standard (GaS)
Class I andClass II Groundwater CluaIlty Standards (nUs 35,Part 620, Subpart D) .
NA=NotAvailable
NS=Nostandard establishedby t~A

I\Job\ 110684\(0)3.001\GWtabIes-repiocemenlwells\A11
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M·EMORANDUM

DATE:

TO:

FROM:

February 28, 2003

Blayne Kirsch, P.E., P.G:

Gary Goodheart, P.E.

. .
SUBJECT: · Geotechnical Evaluation of Proposed Cover Materials

Supply Side Landfill
Versar Project No. 110684.0006.001

This memorandum summarizes Versar's geotechnical evaluation of proposed borrow material
available from the Veteran's Administration. (VA) site for use as cover material for Supply Side
Landfill at Naval Training Center Great Lakes (NTC). Thisevaluation has been conducted n
accordance with Versar Proposal No. Q03-5188" dated January 24, 2003, and authorized by NTC
Contract Modification No. P00004, 'dated February 5, 2003.

BACKG;ROUND INFORMA-TION

Versar has-been engaged by NTC to perform a Final Cover Study for the Supply Side Landfill at
.NTC. As ·a result of the project meeting on December 23, 2002, ·we understand there may be up to
55,000 cubic yards of silty clay material and top soil available at NTC for use as final cover or for
general grading for Supply Side and Forrestal Landfills.

NTeprovided Versartechnical specifications for the construction ofMultiple Recruit Barracks and
Infrastructure at the former V~ golf course (Site). Versar reviewed the Foundation Engineering
Report (prepared by others) which characterizes subsurface conditions at the Site. 'Thegeotechnical
borings taken across the Site identify the presence of-a glacial till'(below the topsoil/fill layer) that
ranges approximately 9 to 23 feet below existing ground surface. The glacial till material is
described as brown to gray very fine sandy clayey silt or silty clay with traces ofcoarse sand and
small gravel.

FIELD OBSERVAnONS AND SAMPLING

••

Versar conducted a Site visit ·on February 6, 2003 to observe field conditions and to identify
sampling locations prior to conducting field sampling at potential borrow locations atthe recmit •
barracks construction site. Part of the top soil had been stripped off and stockpiled on site. The

). L:VOB\1l0684\0006.0011Geo~vaI.wpd



•} Memo to Blayne Kirsch, P.E.,P.G.
Geotechnical Evaluation of ProposedCover Materials
Versar Project No. 110684.0006.001

February 28, 2003
Page 2

•)

•)

majority of current excavation activity consists of underground utility construction. .Limited
excavation has also occurred at the Site, including construction ofa retention pond and.some ofthe
'building pads. Versar observed that gray clay (presumably excavated from the retention pond) was
used as fill under the proposed building slabs. 'No large stockpiles ofclay soils were observed at the
Site. .

A second proposed borrow' source consists of a half-mile long water line trench located north of
Buckley Road. The water line trench "zig-zags" around several existing facilities and crosses under
several paved parking areas; subsurface conditions likely vary along the utiltiy alignment. No
excavation activities were occurring at the time ofVersar's site visit.

On February 7, Versar conducted field sampling at the primary borrow 'site at four locations as
indicated on attached Figure 1. Field observations are documented on photos included as Appendix
A. Samples were collected from existing stock piles (Locations 1 and 2), and test pits excavated to

. approximately 10 feet deep (Locations 3 and 4). The test pits revealed silty clay to clay soils,
.consistent with the previous soil boring logs. In general, a layer of brown clay is underlain by gray
clay to the maximum depth investigated. Samples of brown clay were collected from Location 1
and Location 4, gray clay from Location 2, and a mixed brown and gray clay from Location 3 .. The
soil samples were submitted to GreatLakes Soil& Environmental Consultants, Inc. for geotechnical
te~~ .

GEQTRCHNICAL TEST RESULTS

The laboratory testing program consisted of Atterberg limits, grain size analysis, standard Proctor,
and hydraulic conductivity, The tests were performed on bulk disturbed samples. Soils were re
molded to 95 percent standard Proctor density for the hydraulic conductivity tests. Geotechnical
testing results are summarized in Table 1. Complete geotechnical test reports are presented in
AppendixB, .

Soils data indicates that all three materials are similar, and contain in excess of70 percent fines (silts. . -
and clays) . The brownandgray material had a higher fraction of silt. Laborartory permeabilities
(hydraulic conductivities) ranged from 1.3 x 10-8 cmIsec to 1.8 x 10-7 cm/sec. .

CONCLUSIONS AND RECOMMENDATIONS

'Based on Versar's visual inspection, geotechnical analysis, and review of available subsurface
information, it is anticipated that all silty clay materials from the potential borrow source area
(Recruit Barracks construction site) will meet the technicalrequirements for landfill cover material.

L:\JOB\110684\OOO6.001\GeoleCbEval.wpd



) Memo to Blayne Kirsch, ·P.E.,.P.G.
GeotechnicalEvaluation of Proposed Cover Materials.
Versar Project No. 110684.0006.001

February 28. 2003
Page 3

•
We understandthese materials will beexcavatedand stockpiled at a location westofthe warehouses
on the north side of Supply Side Landfill.

Versar recommends that periodic inspections be conducted as the excavations proceed at both the
primary and secondary borrow source areas. Additional geotechnical testing should be conducted
if subsequentexcavations encounter materials other than as.described herein to evaluate whether

.those materials are suitable for landfill cover. Versarrecommends'that proposed cover material also
be tested for chemical analysis prior to its 'use.

~..

L:\JOB\1106841OOO6.001\GeorechEvaI.wpd
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Appendix A. Pictures Taken at the 'Recruit Barracks Construction Site

Fig . 1 Ongoing co~struction at the Site

Fig. 2 Ongoing construction at the Site



Fig. 3 Soil stockpiled at Location 1

Fig. 4 Soil stockpiled at Location 2
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•

•
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Fig. 5 Mixed soils at location 3 (test pit)
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Fig. 6 Soil at Location 4 (test pit)
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Great Lakes SoU & Environmental Consultants, Inc

333 Shore Drive, BUFr Ridge, IL 60521 Ph: (630) 32Hl944 Fax: (630) 321-ll945

COEFFICIENT OF PERMEABILITY 
ASTM 05084

(FLEXIBLE WALL)

•)

,'.
)

Project Supply Side Landfill

Client Versar, Inc. 200 West 22nd Street, Ste. 250. Lombard, Il60148 Attn.: Mr. John Angstmann

File it 2555 I Date Tested r 2/25/2003 ITested by:1 NP I QCby: 1 ' SB
Sample 10: too-t IDate Reed.1 217/03 rLocation 1#1

Sample
Brown silty clay

DA~erintlon

Specimen Data
Initial
Diameter: 9.90 em Area,A: n.o sqcm
Height. L: 5.14 em Volume, V: 395.7 cucm
Mass of Sample: 784.8 g Moisture Content: 11.0 "'.

Wet Density 123.8 pet
OryDensity 111.5 pet

Final

Di~eter: 9.97 em Area, A: 78.1 sqem
Height, L: 5.03 em Volume, V: 392·7 eucm

Mass of Sample: 798.50 9 Moisture Conlent: 17.7 '". Wet Density 12ii.9 pef
DryOenslty 107.8 pel

Oeg of Saturation ' 82.2

Test Data -
Permeant: De-arred TapWater

CellPressure 80.0 psi

TopPressure 75.0 psi

BottomPressure 77.2 psi

Gradient: 30.1

Elapsed Cumulative Buiette Realfings
PenneabllltyOutllowllnllow RuidTemp.

Dale Tune lime Jime Outflow Inflow RaUo oC ~sec
(Sec) (Sec)

co co

2/25/2003 10:30 AM 0 0 3.38 5.48 20.0 --
2/25/2003 11:14 AM 2640 2640 4.00 4.80 0.9 20.0 1.0"4E-07

2/25/2003 11:50AM 2160 4800 4.43: 4.36 1.0 20.0 8.64E-08

2/25/2003 12.:20 PM 1800 6600 4.78 3.99 0.9 20.0 9.04E-Q8

2/25/2003 12:40 PM 1200 7800 4.99 3.78 1.0 20.0 i.91E-08

..

Average Permeability = 9.0E-08 em/sec

Remarks:

"

Quality, Service & Commftment



Great Lakes Soil & Environmental Consultants, Inc
333 Shore Drive. BurrRidge, lL 60521 Ph: (630) 321~944 Fax: (630) 321~45

COEFFICIENT OF PERMEABIUTY 
ASTM 05084.

(FL.EXIBL.EWALL)

Project Supply Side Landfill

Client Versar, Inc. 200 West 22nd Street, Ste. 250, lombard, lL60148 Attn.: Mr. John Angstmann

Fileil 2555 I .Date Tested I 2/25f2003 ITested by:1 NP I QCby:. 1 S8

Sample 10: loc-2 . IDate Reed. I 2/7f03 . I L.ocation 1#2
Sample

Gray silty clay with traces of gravelOe!U:rintinn

Specimen Data
Initial
Diameter: 10.16 em Area, A:- 81.1 sqem

Height, L: 5.15 em Volume, V: 417.5 cuem

Massof Sample: 869.4 9 MoIstureConten~ 11.0 "
Wet Density 129.9 pet
Dry Density 117:i pet

Final
Diameter: .10.24 em Area, A:. 82.4 sCi em

Height, L: 5.10 em Volume, V: 420.0 cucm

Mass of Sample: 880.00 9 MoIstureContent: 17.2 "
Wet Density 130.7 pet
Dry DensIty . 111.5 pet

Deg of.Satu ratron 88.0

Test Data
Penneant: De-aired Tap Water

Ceu Pressure 80.0 psi

Top Pressure 75.0 psi

B~ttom Pressure 77.2 psi

Gradient 30.0

Elapsed Cumulative Burette Readings
Fluid Temp . Pe"'!9abllityOuIflow/lnfloW

Date Time Time Time Outflow Inllow Ratio oC cmlsec
(Sec) (Sec)

cc cc

2/25f2003 10:31 AM 0 0 3.64 4.82 20.0

2/25]2003 H:14AM 2580 2580 4.80 3.64 1.0 20.0 1.88E-07

2125/2003 11:50 AM 2160 4740 5.68 2.79 · 1.0 20.0 1.78E-07

2/25/2003 12:20 PM 1800 6540 6.34 2.12 1.0 20.0 1.82E-07

2/25/2003 12:40 PM 1200 n40 6.n 1.76 1.0 . 20.0 1.5SE-'07

)

'.'.

Remarks:

Quality, SeNice & Commitment

Average Permeability =. 1.8E-Q7 em/sec,



•')
Great Lakes Soli & Environmental Consultants', Inc

333 Shore Drive, Burr Ridge;Il60521 Ph: (630) 321-()944 Fax: (630) 321-0945

COEFFlCIENT OF PERMEAsILIlY
ASTM 05084

(FLEXIBLE WALL)

•)

'.')

Profect Supply Side Landfill

Client Versar, Inc. 200 West 22nd Street. Ste. 250, Lombard, IL 60148 Attn.: Mr. John Angstmann
Aiel 2555 I Date Tested I 2/25/2003 ITested by:1 NP I QCby: I SB

SampJeJD: tee-a IDate RecdJ 217/03 I Location 1#3 , "

Sample
. ,

DAs~rintlon
Brown & Gray silty clay

Specimen:Data
Initial

Diameter: 10.16 em Area, A: 81.1 sqem

Height, L: 5.24 em Volume, V: 424.8 cucm

Mass of Sample: 854.5 9 Molstur. Content: 11.0 '%

WelDenslty 125.5 pcf
Dry Denstty 113.1 pet

.FInal
Diameter: 10.18 em Afea,A: 81.4 sqcm

Height, L: 5.26 em Volume, V: 428.1 cuem

Mass of Sample: 875.50 9 Molstur. Content:· 21.5 '%

WelDenstty 127.6 pet
Dry Density 105.0 pef

Deg of Saturation 93.4

"

Test Data
Permeant: De·alredTapWater

Cell Pressure 80.0 psi

TopPressure 75.0 psi

Bottom Pressure 77.2 psi

Gradient 29.5

Elapsed Cumulative BurlltleReadings
PermeabiHtyOutIIowJ1nl1ow FluidTemp.

Date TIme Tune llme Outflow Inflow Ratio DC cnVsec
(Sec) (Sec)

ee ee

2/25/2003 10:39 AM 0 0 2.92 5.75 20.0 -
2/25/2003 11:14AM 2100 2100 3.00 5.65 O.S 20.0 1.nE-QS

2/25/2003 11:50AM 2160 4260 3.07 ,5.58 1.0 20.0 ' 1.21E-08

2125/2003 12:20 PM 1800 6060 3.12 5.53 1.0 20.0 1.04E-QS

2/25/2003 12:40 PM 1200 7260 3.16 5.49 1.0 20.0 ·,1..26E-08

' .'

Average Permeability = 1.3E-08 cmlsec

Remarks:,
.'

Quality, Service & Commitment



•
2/7/2003Date Sample Received:

iI Great Lakes 5011 &.Environmental Consultants, Inc. GRAINSIZEANALYSIS
333 Shore Drive, Burr Ridge, IC60S21 Ph: (6;10)321-0944 Fax: (630) 321-0945 (ASTM D422)

Project Supply Side Landfill

CUent Versar, Inc. 200 West 22nd Street. 8te. 250, Lombard. IL 60148 Attn.: Mr. John Angstmann

FileNo. 2SS5 Sample #1 . Loc-l IDate Tested I 2/14/2003 Tested by NP

. Qcby SB.
Sample Location #1

Sample Description Brown silty clay

*15z

--
I'-.... ....
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PARTICLE SIZE IN MIWMETERS

0.01 0 .001 •
Fines

%+3" % Gravel % Sand %811t % Clay

0.0 . 0.0 14.6 32.7 52.7

For coarse-grained D60{mm) D30(mm) D1Q(mm) Cu Cc
solis with <12%Fines

•I
_____1_· -- ~ _

Sieve Size Percent Passing .Uquld Umlt, It. PIasUe Urnlt, PL Plasticity Index, PI
3.0· 100.0

16 19··1.S" 100.0 3S

· 1.0" 100.0
3/4· 100.0

SoU Classlflcatlon~ CL1/2" 100.0
3/S" 100.0

Soli Description: LeanclayNo.4 100 .0.
. No. 10 99.9

No•.40 9S.2 System~ uses
. No. 100 88.9

No. 200 8S.4

)



•) iI Great Lakes Soil Be EnvIronmental Consultants, Inc, GRAIN SIZE ANALYSIS
333 Shore Drlv.e. Burr Ridge . IL 605Z 1 Ph: (630) 3Z1-0944 Fax: (630) 3Z1.0945 (ASTM ~22)

Project Supply Side Landfill

Client Versar, Inc. 200 West 22nd Street, Ste.250, Lombard, IL60148 Attn.: Mr. John Angstmann

File No. 2555 Sample'\ Loc-2 IDate Tested \ 2/14/2.003 Tested by NP

Qcby .'. S8

Date Sample ReceIved:

Sample location

Sample Description

217/2003

#2

Gray silty claywith tracesof gravel
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PARTICLE SIZE IN MIWMETERS

0.01 0 .001 ·

Flnes
%+3" % Gravel % Sand %SUt % Clay '

0.0 13.6 17.1 26.7 42.6

For coarse-grained O60(mm) 030 (mm) O10(mm) Cu Co

solis with <12% Fines

Quantity of Sample was not of required size.

Sieve Size Percent Passing Uquld Umlt, LI. Plastic Umlt, PL Plasticity Index, PI

3.0· 100.0 · 2.6 13 13..
1.5" 100.0
1.0" 87.0
3/4" 87.0

Soli ClassUlcation: CL1/2" 87.0
3/S" 87.0

5011' Description: Sandy leanclayNO.4 86.4
No:10 83.5

System: USCSNo. 40 78.3
No. 100 72.6
No. 200 69.3

••• ••)

Remarks: I



II ·Great Lakes Soli & Environmental Consultants, Inc. GRAIN SIZE ANALYSIS

333 Shore Drive, Burr Ridge, Il·60521 Ph : (630) 3Z.100944 . Fax: (630) 321.0945 (ASTMD422)

Project Supply Side Landfill

Client Versar, Inc. 200West 22nd ~treet, Ste. 250, Lombard, IL 60148 Attn.: Mr. John Angstmann

File No. 2555 Sample #1 Loc-3 IDate TestedT 2/14/2003 Tested by NP

Qcby . : SB

•
Date Sample Received:

Sample Location

Sample Description

2/7/2003

#3

Brown & Gray silty clay with traces of Graver
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PARTICLE SIZE IN MIWMETERS

0.01 0.001 •

)

Fines
%+3" % Gravel % Sand % Slit % Clay·

0.0 3.6 20.8 36.9 38.7

For coarse-gralned D60(mm) D30(mm) D10(mm) Cu Cc
solis with <12~·Flnes

S!eveSlze Percent Passing Uquld Urnlt, l.t. Plastic Urnlt, PL Plasticity Index. PI
3.0" 100.0 · 25 14 H1.5" 100.0 -..
1.0" 100.0
3/4" 100.0

son Classification: CL1/2" 100.0
3/S" . . 99.6

Solf Description: Lean clay with sandNo.4 96.4
No. 10 . 93.2
No. 40 S6.8 System; uses
No. 100 79.6
No. 200 75.6 •



•) . ,iI Great Lakes Soil & Environmental Consultants, Inc. GRAINSIZEANALYSIS
333 Shore Drive, Burr Ridge,/L6052t Ph: (630) 321·0944 Fax: (630) 321·0945 (ASTM D422)

Project , Supply Side landfill

Client Versar, Inc. 200 West 22nd Street, Ste. 250, Lombard, IL 60148 Attn.: Mr.John Angstmann

File No. 2055 Satrlple #\ Loc·4 IDate Tested I 2/14/2003 Tested by .. NP
Qcby SB

Date Sample Received: 217/2003

Sample location #4

Sample Description Brown silty clay with traces of Gravel
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PARTICLE SIZE INMILLIMETERS

0.01 0.001

••• •)

Fines
0/0 + 3· 0/0 Gravel % Sand 0/0 Slit %ctay

0.0 11.5 '18.0 22.9 47.6

For coarse-gralned O60(mm} 030(mm) O10(mm) Cu Co
solis with <12%Anes

Sieve Size Percent Passing Uquld Umlt, It. Plastic Umlt,' PL Plasticity Index. PI

3.0· 100.0
38 18 20·-:1.5- , 100.0

1.0· 93.8
3/4" 90.9

Soli Classification: CL1/2- 90.3
3/8- 89.5

Soli Description: Lean claywith sandNo.4 88.5
No. 10 86.8 .

System: USCSNo. 40 82.5
No. 100 74.8
No. 200 70.5 '

I, .



)··iJ Great Lakes Soil & Environmental Consultants Inc.
333 Shore Drive, Burr Ridge. IL 60521 . Ph: (630) 321-0944 Fax: (630) 321·0945

MOISTURE - DENSITY
RELATIONSHIP CURVE

ASTM 0698-91
•

Project Supply Side Landfill

Client Versar, Inc. 200 West 22nd Street, Ste. 250, Lombard, IL 60148 Attn..: Mr. John Angstmann

File No. 2555 Loc-1 Date Tested 2/11/2003 Tested By MT

QcBy SB

Date Sample Reed. 2/7/03 I
Sample Location #1

Sample Description Brown silty clay

Type of Proctor Standard Method:I A I Mold 4 Hamm~1 5.5 I Drop, In.I 12~17A in Wetaht. lb.
No. of Layers 3 No. o~ ~Iows per Layer 25

110

90

•

80
o 2 4 6 6 10 12 14 16 16 20 22 24 2S . 28 30

Moisture, %

Zero Air Void Curve Specific Gravity: 2.65

)

Results I
Maximum Optimum Natura~ 15.7

Dry Density, pc1
102.3

Moisture Content, %
19.9 Moisture Content, %

Corrected Max. Corrected Optimum
Dry Density, pcf Moisture Content, %

Remarksl
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•) ..iI··." . ....
Great Lakes Soli & Environmental Consultants Inc.

333 Shore Drive; Burr Ridge, JL60521 Ph: (G30)321-0944 Fax: (630) 321-0945

MOiSTURE - DENSllY
RELATIONSHIP CURVE

ASTM 0698-91

Project Supply Side Landfill

Client Versar, Inc. 200 West 2200 Street, Ste. 250, Lombard, Il60148 Attn.: Mr. John Angstmann.

FileNo. 2555 Loc-2 Date Tested 2/12/2003 Tested By MT

•)

Qc By S8

Date Sample Reed. 2/7/03 . I
Sample Location #2

..

Sample D~crlptlo~ Gray silty clay with traces of gravel

Type ot Proctor Standard Method:1 A I Mold 4 Hamme~1 5.5 I Drop, in~ 12
Size. in. Welaht.lb.

No. of Layers 3 No. of Brows per Layer 25

120

'ti
Co

f
~ 110
~ .

~
Q

100

o
o 2 4 6 10 12 14 16 18 20 22 24 26 28 30

Moisture, %

. : ...

Zero Air Void Curve Specific Gravity: 2.70

••)

Results I
lMaximum Optimum Natura~l 4.7

Dry Density, pet
117.3

Moisture Content. %
16.0 Moisture Content, %

Corrected Max. Corrected Optimum -,
Dry Density, pef Moisture Content, % t •

Remarksl



Great Lakes Soil & Environmental ·Consultants Inc.
333 Shore Drive, Burr Ridge, IL 60521 Ph: (630) 321-0944 . Fax: (630) 321-0945

MOISTURE - DENSITY
RELATIONSHIP CURVE

ASTM 0698-91 •
Project Supply Side Landfill

Client Versar, Inc. 200 West 22nd Street. Ste. 250, Lombard, IL 60148 Attn.; Mr. John Angstmann

FOe No. 2555 Lee-a Date Tested 2/11/2003 Tested By MT

QcBy SB

Date Sample Reed. m/03 I
Sample Location #3

Sample Description Brown & Gray silty clay with traces of Gravel

Type of Proctor Standard Method:I A I Mold 4 Hamme~1 5.5 I Drop~ In.\ 12
Size. in. Welaht lb.

No. of Layers 3 No. of Blows per Layer 25

120

100

•

2 4 6 8 10 12 14 16 18 20 22 24 26 28 30

Moisture. %

:; :, .

Zero Air Void Curve Specific Gravity: 2.70

Results I
Maximum

114.5 Optimum Natura~1
Dry Densilv. pcl Moisture Content, % . 16.7 Moisture Content, % 15.8
Corrected Max. Corrected Optimum

. Dry Density, pcf Moisture Content, %

RemarksI •



•) iI .Great Lakes Soil & Environmental Consultants Inc.
333 Shore Drive, Burr Ridge, IL60521 · Ph: (630) 321-0944 Fax: (630) 321-0945

MOISTURE - DENSITY
REL6.TlONSHIP CURVE

ASTM 0698-91

Project Supply Side landfill

Client Versar, Inc.200 West 22nd Street, Ste. 250, Lombard, IL 60148 Attn.: Mr. JohnAngstmann

File No. 2555 Loc-4 Date Tested 2114/2003 Tested By . MT

•

QeBy SB

Date Sample Reed. 2f7/03 I
Sample LocatIon #4

. Sample ·Descripti on Brown silty claywith traces of Gravel

Type of Proctor Standard Method: \ A I Mold 4 Hamme~1 5.5 I Drop,ln·l 12
Size In. Welaht lb.

No. of Layers 3 No. of Blows per Layer 25

120

110

- 90

,

80

o 2 4 6 8 10 12 14 16- 18 20 22 24 26 28 30

Moisture. %

Zero PJrVoid Curve Specific Gravity: 2.65

•) .

Results I
Maximum

101.0 Optimum
21.1 Natura~118 5

Dry Density, pef Moisture Content, % MoIsture Content, % •

Carrected Max. Corrected Optimum
Dry DensIty, pcf Moisture Content, %

Remarks \
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SUPPLY SIDE LANDFILL
EROSION CONTROL ANDVEGETATION PLAN

1.0 EROSION 'CONTROL ANDVEGETATION PLAN

This narrative presents the erosion control and vegetation plan for the regrading and cover

application activities at the Supply Side Landfill. The plan addresses short-term and long-term

erosion controls, and surface water management plans for the landfill.

1.1 Long-Term Erosion Controland Surface Water Management Measures

The upper layer of the cover system will be a 6-inch thick layer of soil capable of supporting

vegetative growth. The vegetation shall be a typical seed mixture, appropriate for the area,

consisting of bluegrass and fescue as indicated in the project specifications.

•

Disturbed portions of the site where construction activities permanently cease will be stabilized no •

later than 14 days after the last construction activity. The seed will be applied to the disturbed areas

via a hydroseed application with fertilizer and mulch. A coconut fiber or straw erosion control

blanket-willbe applied to steeper sideslope areas.

In addition to the vegetated surface, the regrading contoured landform is planned in such a way as

to minimize erosion andprovide surfacewatermanagement, The extentof steep sideslope areas have

been minimized and the Yoast majority of the landfill area (i.e., top slope area) will .be at" a very

gradual slope. Surface water runoff resulting from precipitation over the vast majority of the site

area will be sheet flow. Even though the slope is relatively short, the addition of a bench has been

incorporated into the west and south steeper sideslope area to break-Upthe surface water flow down

this slope.

Existing drainage ways located at the south and east perimeter of the landfill will collect and convey

.runoff from the site. Runoff to the west will .be directed to an existing natural drainage collection •)
L:\JOB\110684\OOO3.001\ERAVEG.WPD 1 July 2003



• area, while runoff to the north from a very small contributing side slope area will be directed to

) existing vacant land and driveway area.

Erosion control measures such as straw bales, silt fence, or other features will be utilized as

necessary.

1.2 Short-Term Erosion Control Measures

.Prior to development activity, silt fencing will be installed along all downslope sections ofthe limits

of construction disturbance to prevent sediment from leaving the site. In addition, erosion control

measures such as straw bales, silt fence, diversions, or otherfeatures willbe utilized where necessary

to prevent sediment from leaving the site (Drawing 8).

•}

":..

•)
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Specification ofMaterials
Proposed Modifications to Landfill Cover System

MATERIAL AND PLACEMENT SPECIFICATIONS FOR FINAL COVER SYSTEM
SUPPLY SIDE LANDFILL

NAVAL STATION GREAT LAKES
GREAT LAKES, IL

GENERAL FILL FOR PANHANDLE AREA: Soil obtained from on-site sources, and off- site
sources ifnecessary. The soil obtainedshould be free of organic material and other debris such as
waste, cinders, glass etc. Maximum particle dimension should be 3 inches.

SUBGRADE & SITE REGRADING: The subgrade shall be capable of supporting the
construction or the cover system without excessive deformation and shall be stable under the
loading 'applied by the filling operations. Grade to lines and grades shown on the Drawings.
Finish grade should have a gentle slope and ensure free drainage as shown on Drawings.

COMPACTED LOW PERMEABll.ITY FINAL COVER SOIL: Place a minimum of 18 inches
of cover material. The low permeability [mal cover soil shall meet the following specifications:

•

A. The soil shall be free of organic material and other debris. No frozen material.
B. Maximum particle size shall be 4 inches.
C. Prior to placement of first lift of soil, ensure vegetation and debris has been removed

from the surface and the work area has been scarified and ready for low permeability soil
~~emem. •

D. Compaction andremolding of soils shall be performed using a sheep foot compactor with
compactor feet at least as long as the compacted lift thickness to facilitate bonding
between lifts. Additionally, prior to the placement ofa successive lift, the surface of the
constructed liner shall be prepared by scarifying to facilitate bonding between lifts. The
constructed cover shall have a maximum permeability,of Ix10-7 em/sec.

E- . Areas not meeting the specified requirements, such as density or moisture content tests
, that do not fall within the acceptable zone, and areas which have become too wet due to
precipitation shall be scarified and reworked and replaced.

,F. Place cover soils such that percent compaction and moisture content are within the
acceptable zone.

G. When construction joints in the low permeable final cover are necessary, "stepping" or
"keying" the segments of the layer together will be required. All vertical soil joints shall
be kept to a minimum.

H. Grade to lines and grades shown on the Drawings.

VEGETATIVE FINAL COVER-SOIL: Place'a minimum of 6 inches of soil capable of
supporting vegetative growth. Do not compact the topsoil during placement. Grade to lines and
grades shown on the Drawings ensuring 'free drainage. '

SEED~G: Seeding should not be done prior to application of vegetative soil. D<? not seed on
saturated or frozen soil. Seeding shall be accomplished via a hydroseed application. Seed mix •
shall consist of 20 Ibs/acre of bluegrass and 20 lbs/acre of fescue. Hydroseed application of seed
shall be accompanied by,fertilizer and mulch.

GEOTEXTILE: Provide a non-woven product comprised of polyester or polypropylene.

1 JUry 2003
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Specification ofMaterials
Proposed Modifications to Landfill Cover System

Geotextile shall have a nominal mass per unit area of 8 ozJsy. Meet ASTM D~5261.

ROAD AGGREGATE: Place a minimum 12" thick layer of a clean round or crushed coarse
aggregate to build the road surface. Placement shall be accomplished in one lift. Check the sub
grade for soundness. grade. and cross-section. Construct crushed aggregate road to the lines and
grades shown in the Drawings.

GAS SYSTEM COMPONENTS:

HDPE PIPE: HDPE SDR 17 Pipe and HDPE SDR 11 Fittings shall be used for the gas
system trench piping.. Meet ASTM D-3350. The HDPE perforated. pipe sections shall be
installed with the perforated face down. The pipe shall be perforated with ·approximately
3/8" diameter holes spaced 45 degrees apart for ~ of the pipe circumferenc~.

PVC PIPE: PVC Schedule 80 Pipe and Fittings shall be used for all gas system trench
risers. Meet ASTM D-1784. PVC Bell End Pipe shall be used.

FLEXIBLE MEMBRANE LINER: Provide a flexible membrane liner comprised of
ILDPE, HOPE, or equivalent. Membrane liner shall have a nominal thickness of 40

.mils. Meet ASTM D-5199. Overlap at seams a minimum of 18"; welding of seams is
not required.

CMPCASING: Provide corrugated metal pipe (CMP) casing for all gas system pipe
casings under roadway crossings. The CMP shall be constructed of 12 gauge steel with a
.diameter of 12".

OTHER SYSTEM COMPONENTS: Refer to construction drawings for further detail
and specifications pertaining to other system components.

SURVEY CONTROL: Record surveys of top of each layer of final cover system. including top of
regraded existing surface. Provide an as-built verification survey for the following layers within five
working days after construction of the layer has been completed:

a. Regraded existing surface,
b. Top ofcompacted low permeability soil layer, and
c. Top of vegetative soil layer.

2 July 200J
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TableK-l
Construction Materials Calculations

Supply Side Landfill
Naval Station Great Lakes

Great Lakes, IL

- . ~ '"

•
!,~ . ,j ~ I h, A ",0 v.': " d r·..l.. J '?-1 d U s1 ~tf} : t '; ' .. ~ . " ~ ',, " J t ",,~,,"i<tH "X. j 7\,~ C ).: ~ t ~ d H:l, < .~ :' >"~ . ,, ~A ~~ ~l , "-, " '~ (/ \ I

;".: ~ ~" .-~. 'i.>" .~~ ,',::>:? :~ .,'~:~ ,:~ _>:'~: ~ _~; [~ , ,i::~~_»~:. · ~_ ~"'~~~ ~>. _~ -: :_:__~~~;:: >~>_:~;v.;_, ._. ~:-.:. _..:··-j~L:~_~:"· :_~~ . '·L':~ .. :_· >.__.~, .~~ ~;~ .~. _~ ':'.: ~:':~ "~" 2~:~~~!
Regrading Area . 14.6 acres
Regrade Existing Surface (Fill Volume) 31,000 cy

Regrade Existing Surface (Cut Volume)* 34t500 cy

Panhandle Area (Fill Volume) 5,500 cy

Compacted Low Permeability Soil 35,400 . cy
Vegetative Soil 11,800' . cy
Gas Collection Trenches 2,500 LF
Gravel Filled Bore Holes 450 LF
Corrugated Metal Pipe Casing 260 LF
Road Surfaces 926 cy

Notes:

) Includes 5,700 cy cut volume from panhandle area.

Nob\110684\0003.001\FinaI\Supply Side Construction Materials Calculations
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Construction Quality Assurance Manual
Modifications to Landfill Cover System

CONSTRUCTION QUALITY ASSURANCE MANUAL
SUPPLY SIDE LANDFILL

NAVALSTATION GREAT LAKES
GREAT LAKES, IL

1.0 INTRODUCTION

Development and construction of [mal cover improvement will be monitored in accordance with the
requirements of the construction quality assurance (CQA) program described in the following '
sections. Performanceof CQA activities will confimi that the construction is done in accordance
with the design through random testing of materials, verification that materials meet design
specifications, and documenting that specified construction procedures are followed.

2.0 PEngONNEL

•

)

Prior to initiation ofconstruction activities, a CQA Officer will be designated. The CQA Officer will
be a professional engineer registered in the State of Illinois, who is a person other than the operator
'or an employee of the operator, and who will supervise and be responsible for all inspection, testing,
and other activities requiredto be implemented as a part of the CQA plan. The CQA Officerwill also
be responsible for, and will provide direct supervision to, a staff of engineers and/or engineering
technician (inspectors) who will perform the testing, sampling, and inspection and testing of the
construction/installation of all structures, as described more specifically in Sections 3, 4~ 5, and 6 , •
of this document, The CQA Officer must be present at the outset of major undertakings and at ,
critical times during the construction', The time that the CQA Officer must be at the landfill will be
dependent upon the type of construction being conducted. The CQA Officer must exercise his/her
own professional judgment to be present at the landfill as required to assume full responsibility for
the inspection and testing performed by those persons under hislher direct supervision. The CQA
Officer's staff will be on-site full-time for all of the construction activities specified herein.

If the CQA Officer is unable to be present to perform duties as outlined, then the CQA Officer will
provide, in writing, reasons for his/her absence and a designation of the person who will exercise
professional judgment in carrying out duties as the designated CQA Officer-in-absentia, A signed
statement will be provided and recorded that the CQA Officer assumes full responsibility for all

,inspections performed and reports prepared by the designated CQA Officer-in-absentia during any
absence of CQA officer.

The operator may. at his/her discretion, appoint a separate CQA Officers for the construction of
different facility components,. for example. a different CQA Officer for installation of the
geomembrane or a different CQA Officer for the construction of the gas management system.

3.0 INSPECTION ACTIVITIES

At a minimum, it is required that the CQA Officer, or his/her designated representative, be present
to observe and documentthe following construction activities: •

• Excavation and grading activities.
• Placement of final cover materials.

1 July 2003
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• Installation of gas control facilities.

4.0 PRECONSTRUCTION TESTING PROGRAM

Prior to the construction of a final cover system barrier, preconstruction testingshall be
performed to evaluate the materials and confirm the adequacy ofearthen materials from.e,ch onsite or off-site source area. Testing to confirm the adequacy of the low permeability cover .
materials shall be performed on each material from each source area. All tests shall be
doclimented, and the materials shall be accepted or rejected by the CQA Officer, or his/herdesignated representative, based on the criteria specified in Table L-I - Material Testing
Requirements and Frequency.

4.1 ' Low Permeability Soil Cover Materials

Potential borrow sources for use in the cohesive soil cover will be tested and evaluated for '
suitability prior to construction. Materials shall be classified according to the Unified SoilClassification System.

After identifying cover sources, a family of moisture-density curves and permeabilities will bedeveloped for use as a field reference. These data will be compiled from the laboratory test data andwill correlate soil densities to permeabilities. By compiling these data, the need for continuous.borrow source testing is reduced. The family of curves can be used as a reference to compare thefield results to known changes in materials. Ifborrow materials change relative to .the referencedfamily of"CUrves and lab data, a sample of the new material will be sent to the laboratory forevaluation. New test results will be added to the family ofdata, thereby updating the -referencecurves. The appropriate testing criteria for cover acceptance are shown on Table L-l.

4.2 Landfill Gas Management System

The Iandfill gas management system design provides specifications for piping material. Thesematerials may be substituted with other piping material which possesses properties meeting orexceeding the materials specified in the design. The CQA Officer, or hislher designatedrepresentative, shall ensure the piping material delivered to the facility have been conformance.tested and certified by the.manufacturer as meeting the manufacturer's specifications, and willobtain testing certifications from the manufacturer. The CQA Officer, or hislher designated
representative, shall verify that the piping material and installation conforms to the designplans,

4.3 Geotextiles

As specified in Table L-l - Material Testing Requirements, the CQA Officer, or hislher .
designated representative, shall verify that the geotextile property valuesmeet the manufacturer'sspecifications,and that the geotextile and; installation conforms to the design plans.

2 July 2003



)

Construction Quality Assurance Manual
Modifications to Landfill Cover System

5.0 CONSTRUCTION SAl\1PLING PROGRAM AND TESTING REQUIREMENTS

5.1 General

. Sampling and testing requirements for the various materials and activities have been summarized in
Table L-I. Frequencies listed in Table L-l are based on the volume ofmaterial used in construction
and are to be considered'minimums. Frequencies may be increased .depending on .:tite actual

. construction techniques implemented. The CQA Officer, or hislher designated representative, will
exercise professional judgment to ensure that testing and sampling fairly represent construction.

5.2 Grad:e:;Verification Plan .

Following regrading of the existing surface, a registered professional-land surveyor will survey the
complete surface to certify that actual elevations and grades are in accordance with the .engineering
plans. Elevations will be surveyed based on the grid points indicated on the Drawings. The
documented grades will be included on construction documentation drawings.

5.3 Compacted Low Permeability son Sampling Requirements

Testing methods for the compacted low permeability soil liner are referenced in Table L-l.
Frequency of testing is based on the volume of material incorporated. The CQA Officer, or his/her
designated representative, will choose random test locations throughout the construction area.

5.3.1 Material Thickness Testing

Elevations will be surveyed at the construction control data points indicated on the Drawings for a
given surface both before and after cover construction to verify thickness and to verify proper
drainage slopes. To obtain the specified design thickness for a given cover layer, additional cover
material will be placed and compacted in areas where the as-built thickness is less than the design
thickness for the given cover layer.

'5.3.2 MoistureIDensity Testing

Moisture and density testing by nuclear methods will be conducted at a minimum frequency as stated
in Table L-l. The range of moisture content will be determined inaccordance with the "acceptable
zone" method, which is discussed in Appendix Lel. A moisture test will be considered failed if the
result indicates that the moisture content does not lie within the "acceptable zone". Failing material
will be dried or wetted until satisfactory moisture content is achieved. A density test will be
'considered failed ifthe result indicates a dry density outside the "acceptable zone", The material will
.be compacted until a passing test is achieved. Increased testing frequency will be required when
different soil types are used in cover construction. To ensure accuracy and reproducibility of testing,
all density gauges will be certified by annual calibration. '. .

5~3.3 Hydraulic Conductivity Testing

) A sample will be obtained and tested for hydraulic conductivity at a minimum frequency as shown
in Table L:-l.. Two samples may be collected at a given test location for the purpose of retesting in .

3 July 2003
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the event of unacceptable hydraulic conductivity results from the initial sample. A test will be
considered failed if the results indicate a hydraulic conductivity greater than 1.0 x 10-7 em/sec. Ifthe
test for an area fails, the soil will be removed and/or recompacted and retested until a passing result .
is obtained.

5.4 Vegetative Cover Soil Layer

The upper surface of the compactedlow permeability cover will be dimpled with 'a soil compactor
or some other appropriate means to achieve binding with the overlaying vegetative soil layer; The
thickness ofthe vegetative soil layer shall be documented by comparing the finished elevation of the
compacted low permeability soil layer with the fmal surface elevation. The minimum thickness of
the vegetative soil layer will be placed as soon as practicable after placement of the compacted low
permeability soil layer.

Finalized area will be prepared and .seeded as soon as practicable to prevent erosion and
deterioration. The soil sample testing shall be done at a minimum frequency as specified in Table
L-I. The CQA Officer, or his/her designated representative, shall review the test results" determine
amendments needed, and document application ofrequired soil amendments.

, ,

5.5 Gas Management System

Testing methods for the gas management system granular materials are presented in Table lr1. Prior
to installation of granular materials and other gas system components, material evaluation tests shall
be performed by the supplier or the CQA Officer, or his/her designated representative, to confirm
the adequacy of the material from on-site or off-site source areas. The test frequencies will be as
specified in Table L-1. The material will be accepted or rejected by the CQA Officer, or hislher
designated representative, based on design requirements presented in the design and on the design .
drawings.

All materials used to construct the gas system will be inspected by the 'CQA Officer, orhis/her
designated representative. The inspection will include suchcharacteristics as required to show
compliance with the approved plans and specifications, Pipe used in gas system construction will
be inspected for proper diameter and material. Granular bedding and backfill for gas system
components will be sampled and tested for gradation and hydraulic conductivity at a rate ofonce per
material source, as indicted above and in Table I.r1. Gas system components' material that does not
conform to manufacturer or design specifications will be repaired or removed and replaced to meet
design and manufacturer's specifications.

The CQA Officer, or bislher designated representative, shall observe and document installation of
the ,gas system, including excavation of trenches, pipe''system installation, and granular material
'placement, for conformance with thedesign, design drawings, and manufacturer's recommendations.
The CQA Officer, or his/her designated representative, shall observe and ensure placement of general
backfill is ,performed in such a manner th.at damage to gas system components does not occur.
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5.6 Geotextile

Incoming rolls of the geotextiles shall be inventoried and inspected by the CQA Officer, or hisJher
designated representative, as they are unloaded. Holes, tears. or other visible defects shall be dearly
marked on the geotextiles for identification of necessary repairs. The CQA Officer, or hisJher
designated representative, shall observe and document geotextile placement such that installation
is performed in conformance with the design, design ' drawings. and manufacturer's ·
recommendations.

•
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TABLEL-l

MATERIAL TESTING AND FREQUENCY

PRECONSTRUCTION / PREQUALIFICATION TEsTING
Material Test Requirement FreqUency

Particle Size (ASTM Dl140)
Atterberg Limits (ASTM 04318) USCS Classification

Compacted Low Classification (ASTM 02487) 1 per 20,000 cy
Permeability Soil Hydraulic Conductivity 1 x 10-1 em/sec

Standard Proetor (ASTM 0-698) Verify Soil
Characteristics

Develop Acceptable Zone Verify Soil Per Soil Type
Characteristics

Gas System Piping Material Certification.by manufacturer
ASTM D- 3350 - For HOPE Design Specifications 1 per Source

ASTM 0-1784 - For PVC
Geotextile Material Certification by manufacturer Design Specifications 1 per Source

ASTM 0-5261 (mass per unit area) 8 ozIsq yd 1 per Source
Geomembrane Material Certification by manufacturer De~gnSpecificatiQns 1 per Source

ASTM D-5199 (thickness) 40miIs 1 per Source

CONSTRUCTION TEsTING
Material Test Reauirement Freotiency

Field Moisture Content Percent compaction and
(ASTM 02216 or D3017) moisture content within

. the "Acceptable Zone" 5 per acre per lift
Field Density Percent compaction and

Compacted low (ASTM D2922, D1556, D2937. D2167) moisture content within
permeability soil the "Acceptable Zone"

Density ( Sand cone, Balloon Test, or Check Nuclear Gauge 1 per week of
Drive Cylinder) construction

Verify Soil
Standard Proctor- (ASTM D-69&) Characteristics 1 per 10,000 cy

. Hydraulic ConductivitY (ASTM 05084) 1 x 10-:1 cmIsec
Thickness * Design Thickness Grid Points on

Drawings
pH (ASTM 04972) Verify Soil

1 per:~urcC .Vegetative Soil Organic Content (ASTM D-2974) Characteristics
Thickness * Design Thickness Grid Points on

Drawings
Gas System Particle Size (ASTM D1l40, D422) Design Specifications

Granular Material 1 per source
v Hydraulic Conductivity ( ASTM 02434) Verify Soil

Characteristics

* Thickness can be checkedby surveying or othermethodacceptable to the certifyingengineer.
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6.0 DOCUMENTATION

6.1 General

The CQA Officer will be responsible for the overall administration and control of the project
construction observation documents.

.;;

Construction observation. documentation. drawings, and acceptance reports for an components
associated with construction of the landfill will be included as part of construction documentation
reports for the landfill,

6.2 Daily Summary Reports
I

Each day ofconstruction will be documented by a daily summary report. The report will be prepared
by the CQA Officer or his designated representative and contain the"following information:

1. Date
2. Summary of weather conditions.
3. Summary of locations where construction is occurring.
4. Equipment and personnel on the project.
5. Summary of any meetings held and attendees.
6. Description of an materials used and references or results of testing and documentation.
7. Calibration and recalibration of test equipment. " "
8. Daily inspection summaries from each inspector, Including:

• Summary of locations where construction is occurring.
• .Type of Inspection.
• Inspection procedure used.
• Test data.
• Results of the activity.
• Personnel involved in the inspection and sampling activities.
• Signature of inspector.
• Photographic records asappropriate.

6.3 Photographic Documentation

Construction documentation "may be recorded with photographs. as appropriate. Photographs may
be utilized to document construction observation activities. project progress, and work acceptability.
Any photographs will be maintainedby the CQA Officer.All CQA personnel will be required to

"identify the following information for each photograph "recorded: .

1. Location of work, date and time.
2. "The name and signature of the photographer.
3. Description of activity.

•

•

•
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6.4 Acceptance Reports

Upon completion of the work or of a major phase of the work, the CQA Officer shall submit an
acceptance report. The report shall summarize the activities of the project and document all aspects
of the quality assurance program that were performed in accordance with the requirements of the
CQA plan. The CQA Officer shall state in the report that the installation has proceeded in accordance
with the CQA Program. At a minimum, the report shall contain the following: ,'"

1. A certification by the CQA Officer that the construction has 'been prepared and constructed
in accordance with the engineering design;

2. Record drawings; ,
3. All daily summary reports;
4. Documentation forms; and
5. Photographic logs .

t a
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APPENDIX L-l

PROCEDURE FOR DETERMINATION OF
ACCEPTABLE ZONE

FOR SOIL AND MOISTURE CONTENT

1.0 .INTRODUCTION

One important factor affecting the performance of compacted soil cover liner is adequate control of
water content and dry unit weight during construction. Because a cover is meant to be a hydraulic
barrier, hydraulic conductivity requirements are the primary factor affecting the criteria of
compaction specification.

For soil construction work, a typical requirement will be that the soil be placed at 90% Standard
Proctor dry density (ASTM D698) with a moisture content of optimum to -5 points wet of optimum.
But for Supply Side Landfill final cover construction, the governing specification for-placement will
be testing of the cover liner soils to determine its acceptable zone for a maximum hydraulic
conductivity of 1.0xlO-7 em/sec. Research work performed by Benson and Daniel (1990) indicates
that the acceptable zone can be expected to parallel a "line of optimums". This procedure should be
performed when a new source of soil is selected for liner construction or when the Standard Proctor
density changes by 10 pounds per cubic"foot or more.

2.0 PROCEDURE

The following steps will be performed during prequalificationof a soil source for liner .construction.
Prequalification also includes the performance ofsoil index testing. Such as Grain Size distribution
analysis and Atterberg limits, and the determination of Standard Proctor densities, Once the testing
is completed, the following steps will be followed to establish the acceptable zone.

Compact three soils samples at a controlled moisture content of ±1 point of optimum moisture at ..
.approximately 95. 90 and 85 % maximum dry density. These samples should be tested for hydraulic
conductivity using ASTM D5084. Ifall samples pass. it can be assumed as conformation that 90 %
is an appropriate lower density.

Ifall three initial hydraulic conductivity test results are > LOx! 0-7 em/sec, then three more.samples
. should be prepared to confirm the moisture content range. Using approximately 85 to'~7% dry
density, prepare one sample at -2 points (dry of optimum), one +3 points and one at +8 points of
optimum. These samples should then be tested for hydraulic conductivity using ASTM D 5084. If
all sample pass, it can be assumed as confirmation that optimum to +5 points is an appropriate
moisture content.range.

If the first two steps do .not confirm the hydraulic conductivity window, then CQA Officer will
.determine if the soil will be used for construction: If it will be used, then further testing will be
performed to define a smaller acceptable zone. A smaller zone will significantly increase the
construction effort and material testing.

In some cases, so~ borrow sources may be 50 variable that comp05ting of the soil will be required

9 Ju0/2003
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for testing. In these cases, 3 or 4 Standard Proctor tests should be performed to determine the range
ofmaximum dry density. lithe range of dry densities is less than 10pcf a composite can be tested
as outlined above..Ifthe range of maximum dry densities is greater the highest and lowest soil values
should be tested to determine an acceptable range. Selectionof density values will be based upon
identification of soil percentages. Prequalification testing will assure the conformance by hydraulic
conductivity.

3.0 USE OF ACCEPTABLE ZONE

During construction, the acceptable zone will be verified by the specified frequency of construction
soil sampling. Each sample obtained ( 1 per 10,000 cubic yards of soil placed) will be tested for
Standard Proctor density, grain size, Atterberg limits and hydraulic conductivity testing. The results
can than be compared to the prequalification testing to verify soil consistency and passing hydraulic
conductivity. These tests can also be plotted on the Standard Proctor as documentation of the
acceptable zone of as demonstration that the zone can be enlarged.

- .
4.0 REFERENCES

Daniel, D.E and C.H. Benson (1990), "Water Content-Density Criteria for Compacted Soil Liners,
" Journal ofGeotechnical Engineering, American Society of Civil Engineers, New York, Vol 116,
No. 12, pp 1181-1830.
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1.0 INTRODUCTION

•

•

TolTest, Inc. (TolTest) is responsible for the safety, health, and emergency response provisions
for each task order under this contract. These provisions are provided through the development
and implementation of TolTest's Corporate Health and Safety Plan and this Site Health and
Safety Plan (HASP). All personnel, visitors, contractors, and subcontractors will be informed of
this plan and any potential health and safety hazards of the operation.
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2.0 APPLICABILITY

This plan will be followed during all site activities starting with site mobilization through site
demobilization. This plan incorporates the requirements of the following regulations and/or
appropriate guidance:

• Federal Acquisition Regulation clause 52.236-13, Accident Prevention

• Occupational Safety and Health Administration (OSHA) Construction Industry
Standards, 29 CFR 1926

• OSHA General Industry Standards, 29 CFR 1910 (including, but not limited to,
29 CFR 1910.120, Hazardous Waste Site Activities)

• OPNAVINST 5090.1B and the Naval Station Great Lakes Hazardous Waste Management
Plan

• United States Army Corps of Engineers Health and Safety Manual EM385-1-1

• Other applicable federal, state, and local safety and health requirements

The implementation of the Supply Side Cap Construction Work Plan includes the necessary tasks
that will be performed to construct the new landfill cap at the Supply Side Landfill.
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3.0 SITE SAFETY AND HEALTH

This section addresses the responsibilities for safety and health oversight, personal protection
equipment (PPE), and site-specific control measures and operating procedures.

3.1 Key Personnel

The Site Safety and Health Officer (SSHO) for this project has the overall responsibility for
ensuring that the provisions of this HASP are implemented in the field. The SSHO will be
present during the period that heavy equipment is operating and will observe and document the
activities. The SSHO is responsible for conducting daily tailgate safety meetings and site
inspections to ensure the effectiveness of this plan. As field conditions change, decisions will be
made regarding additional protective measures. Personnel assigned to this project are
experienced, meet the supervisory training requirements specified by OSHA in 29 CFR
1910.120, and have First Aid training.

3.2 Personal Protective Equipment

PPE is to be used by employees for each of the site tasks and operations being performed. The
type of PPE will depend upon the level of potential exposure to hazards. TolTest personnel will
be equipped, at a minimum, with the PPE listed below:

• Working uniform

• Coverall suit (use depends on site conditions)

• Steel-toe boots/shoes

• Hardhat

• Safety glasses

• Hearing protection ifnoise level exceeds 85 dB

• Work gloves

Level C PPE may include:

• Level D PPE, minus safety glasses (eye protection supplemented along with breathing
protection (See next entry)

• Full Face, Negative Pressure Respirator equipped with filters specific to the contaminant
ofconcem.
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3.3 Site Control Measures

Control procedures will be implemented to prevent unauthorized access to the work area.
Orange, plastic safety fencing and/or barricades may be installed around the work area, if
needed. The SSHO will ensure that all personnel entering the site have the necessary training
and medical approval documentation. Personnel entering the site will be given a thorough
briefing on the site hazards and safe work procedures prior to proceeding. A safety meeting will
be conducted on a daily basis and will be documented. The topics of discussion will include
potential physical and chemical hazards involved in the excavation activities. This HASP will be
used as a reference to discuss in detail the pertinent topics that are applicable for each days work
activities.

All visitors will be expected to comply with applicable regulatory OSHA requirements as well as
the requirements of this HASP. Visitors will also be expected to provide their own PPE. In the
event visitors do not adhere to the provisions of the HASP, they will be requested to leave the
work area. All non-conformance incidents will be recorded in the site log. The SSHO will
document a written record of all personnel entering and exiting the site.

3.4 Site Standard Operating Safety Procedures

The following safety rules will be adhered to during all site activities:

• At least one copy of this HASP will be available at the project site in a location readily
available to all personnel, including visitors.

• Personnel will practice contamination avoidance.

• No food or beverages will be present or consumed in the work area.

• No tobacco products will be used on the project site.

• No alcohol or drugs will be present or consumed on site or in any vehicle or worksite
equipment.

• No personnel will be permitted to work while under the influence ofalcohol or drugs
while on site or operating a vehicle or worksite equipment.

• Emergency equipment consisting of fire extinguishers, a first aid kit, and a mobile
telephone will be located in a company vehicle in a readily accessible location.

• Visual contact will be maintained between crew members at all times, and crew members
will be required observe each other for signs of exposure to chemical, biological, or
physical agents. Indications ofadverse effects include, but are not limited to:

Changes in complexion and skin coloration

Changes in coordination

Changes in demeanor

Excessive salivation and pupillary response
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• All personnel will inform their partners or team members ofvisible or non-visible effects
ofoverexposure to chemical, biological, or physical agents. General symptoms of
overexposure and specific overexposure symptoms for petroleum hydrocarbons and
metals may include:

From Inhalation:

• Headache

• Drowsiness

• Dizziness/lack of coordination

• Nausea

• Weakness

• Blurred vision

• Cramps

• Irritation of the eyes, skin, or respiratory tract

From Ingestion:

• • Abdominal pain

• Stomach pain

• Thirst

From Contact:

•
•

Dry skin

Redness

•

From Absorption:

• Redness

• Stomach Pain

3.5 Site-Specific Respiratory Protection

During this project, respiratory protection is not anticipated to be required. In the case that a
respirator will be required, TolTest will submit a copy of medical documentation for the
personnel expected to wear respirators to the Department of the Navy (Navy). A copy ofTolTest
personnel's current respirator fit test will also be submitted to the Navy. The respirator fit test
will be conducted in accordance with 29 CFR 1910.134. TolTest personnel will wear full-face
negative air purifying respirators.
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TolTest personnel will be required to perform fit checks of their respirators prior to engaging in
any activity in which the use of a respirator is required. The following procedures for respirator
fit checks will be adhered to in accordance with 29 CFR 1910.134:

• Perform positive pressure fit checks. Positive fit checks are performed by sealing the
exhalation valve and exhaling gently. The check is considered to be successful if a slight
positive pressure can be built up inside the face piece without any evidence of outward
leakage ofair at the seal

• Perform negative pressure fit checks. Negative pressure fit checks are performed by
placing the palm of the hands over the respirator cartridge off the air inlet. Once the inlet
is sealed, personnel will gently inhale so that the face piece slightly collapses, then hold
their breath for 10 seconds. The fit check will be considered successful if the seal
remains in the slightly collapsed condition with no inward leakage of air detected.

• Perform manufacturer's recommended user seal checks.

TolTest personnel will be responsible for the maintenance and upkeep of their respirators.
Cleaning and maintenance procedures will be adhered to in accordance with 29 CFR 1910.134 as
follows:

• Step 1.

Step 2.

Step 3.

Step 4.

Step 5.

Step 6.

Step 7.

Remove respirator cartridges after each day's use.

Rinse the respirator and respirator components in warm water.

Wash the respirator and respirator components with warm water and a cleaning
solution with a disinfecting agent that is approved by the manufacturer.

Rinse the respirator and respirator components in warm water.

Hand dry the respirator and respirator components.

Replace all respirator components including the cartridges.

Place the respirator in a plastic bag and store in a safe area.

•

3.6 Material Safety Data Sheets

A material safety data sheet for petroleum can be found in Appendix A.
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4.0 INCIDENT PREVENTION

Daily safety inspections, incident reporting, excavation safety, and liquid/soil handling safety are
discussed in the following paragraphs. In addition, this section includes a list of Activity Hazard
Analyses (AHAs), documents that describe the work activity, probable hazards related to the
work, and proactive or precautionary measures that will be taken for safeguarding against and
minimizing or eliminating each particular hazard.

4.1 Daily Safety Inspections

All machinery and equipment will be inspected daily by the Site Supervisor/SSHO to ensure a
safe operating condition. Inspections will be in accordance with the manufacturer's
recommendations and will be documented. Records of inspections will be maintained at the site,
will be made available upon request, and will become part of the project file.

In addition to daily inspections, the SSHO will conduct a daily safety meeting. The SSHO will
discuss safety topics relevant to the hazards involved in that day's work. All employees and
visitors will review and sign the safety log, which documents the topics of discussion. The
safety log will be submitted to the Navy with the Contractor Quality Control Reports.

4.2 Incident Reporting

All incident reporting and record-keeping requirements will be followed. TolTest forms will be
completed for all incidents, including personal injury, safety incident, equipment damage and
vehicle incident reports. (Copies of these forms are provided in Appendix B) All reports will be
submitted to the Navy representative within 24 hours of any incident.

4.3 Excavation Safety

All excavating work will be conducted, at a minimum, in strict conformance with 29 CFR
1926.650 through 29 CFR 1926.652, including requirements for continuously sloping
excavations, if required. Excavation and trenching procedures are outlined in Appendix C.

It is not anticipated that shoring or bracing of the excavations will be required; however, shoring
and sheeting of the excavation will be used, if necessary, to prevent personal injury, damage to
structures, injurious caving, and erosion. If used, the shoring, sheeting, and bracing will be
carefully removed, as the excavation is backfilled.

Excavation work will not commence until TolTest has contacted the Base UtilitiesIPWC a
minimum of 72 hours prior to excavation activities. TolTest will visually survey the area to
ensure that clearances to overhead utility lines will be sufficient for the movement of vehicles
and operation of excavation equipment. The requirements stated in OSHA 29 CFR 1926
General Construction Industry Standard will be followed by TolTest and its subcontractors.
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During periods when the work site is unoccupied (i.e., overnight, weekends, and similar off
periods), barricades and orange construction fencing will be placed around the excavations in
such a manner as to alert personnel to the danger and prevent them from entering the work area if
additional protection is needed.

4.4 Activity Hazard Analyses

The protective measures to be implemented during completion of the tasks/operations associated
with this work are identified in the AHAs provided in Appendix D. Tasks/operations for which
AHAs have been developed are:

• Site Preparation/Layout

• Soil Excavation

• Backfill and Site Restoration

• Equipment Decontamination
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5.0 EMERGENCY RESPONSE

This section addresses work zones and evacuation procedures, decontamination, emergency
medical treatment and first aid, emergency response procedures, and spill and discharge control.
TolTest will implement emergency response and contingency procedures in accordance with
OSHA standards 29 CFR 191O.l20(L).

5.1 Work Zones and Evacuation Procedures

Daily safety meetings will identify the work zones for excavation activities. The three general
work zones that will be established at the site are the Exclusion Zone, Contamination Reduction
Zone, and Support Zone.

The Exclusion Zone is defined as the area where contamination is either known or likely to be
present, or, because of activity, will provide a potential to cause harm to personnel. Entry into
the Exclusion Zone will initially require the use of PPE. Downgrading PPE requirements will be
made by the SSHO. Barricades will surround this zone.

The Contamination Reduction Zone is defined as the area where personnel conduct personal
and equipment decontamination should contact with contaminated soil or concrete be suspected.
It is essentially a buffer zone between potentially contaminated and clean areas.

The Support Zone is defined as a clean area where the chance to encounter hazardous materials
or conditions is minimal. PPE is, therefore, not required in this zone.

Safe Distances are outside the Exclusion Zone, and Places of Refuge are outside the
Contamination Reduction Zone.

In the event of an emergency that necessitates evacuation of the site, all personnel will be
expected to leave the work zone and mobilize at a safe distance to an area designated by the
SSHO using the prescribed evacuation routes. Personnel will remain at that area until the SSHO
provides further instructions.

5.2 Decontamination

All site personnel should minimize contact with contaminants in order to minimize the need for
extensive decontamination. The SSHO is responsible for monitoring decontamination
procedures and determining their effectiveness. Eye wash stations will be available in the work
area.

5.3 Emergency Medical Treatment and First Aid

There are no anticipated hazards on site that require specific medical attention or protocols. If an
injury/illness or exposure occurs, employees must seek medical attention immediately.
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5.3.1 Cold Stress

Cold and/or wet environmental conditions can place workers at risk of cold-related illness. Most
cold-related worker fatalities have resulted from failure to escape low air temperatures, or from
immersion in low temperature water.

Frostbite is the freezing of body tissue, ranging from superficial freezing of surface skin layers
to deep freezing of underlying tissue. Frostbite will only occur when the ambient temperatures
are below 32°F. The risk of frostbite increases as the temperature drops and the wind speed
Increases.

Frostbite First Aid. To administer first aid for frostbite, take the exposed worker indoors.
Provide the worker with warm drinks, but no coffee, tea, or alcohol. Rewarm the affected areas
as quickly as possible by placing them in warm water (l02°F to 105°F) or covering them with
warm clothing. Keep the frozen tissue submerged or covered for 20 to 30 minutes or until the
frozen tissue regains its original color, even though the tissue may be very painful as it thaws. If
present, do not allow blisters to be broken. Cover the injured area with sterile, soft, dry material,
keep the patient warm, and get medical attention.

• Do not rub the frostbitten areas, as additional damage could occur.

• Do not use heat lamps or hot water bottles to warm the frostbitten areas.

• Do notplace the exposedpart near a hot stove.

Hypothermia can occur whenever temperatures are below 45°F. The principal cause of
hypothermia in these conditions usually involves the loss of insulating properties of clothing due
to moisture; heat loss due to increased air movement, and evaporation ofmoisture on the skin.

Extremely low temperatures are not necessary to induce hypothermia. Hypothermia can occur in
temperatures as high as 65°F, depending on the wind chill factor. Wind increases the body's heat
loss by dispersing layers of warm air trapped between layers of clothing and skin. This heat loss
increases as the wind speed increases.

General hypothermia is more life threatening than frostbite because it affects the entire body
system. Lower body temperatures will very likely result in:

• reduced mental alertness

• reduction in rational decision making

• loss ofconsciousness with the threat of fatal consequences

The single most important aspect oflife-threatening hypothermia is a drop in the deep core body
temperature. Once the core body temperature drops to 95°F, thermal control is lost, and the body
is no longer in thermal balance. If the core body temperature drops below 95°F, a coma may
occur. Death can occur within two hours of the first signs and symptoms.
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The general symptoms ofhypothermia are usually exhibited in five stages:

• Shivering

• Apathy, listlessness, sleepiness, and (sometimes) rapid cooling ofthe body

• Unconsciousness, glassy stare, slow pulse and respiratory rate

• Freezing of the extremities

• Death

Site workers should be protected from exposure to cold so that the deep core body temperature
does not fall below 98.6°F. To prevent this from occurring, the following controls will be
implemented:

• Site workers should wear warm clothing such as gloves and heavy socks when the air
temperature is below 45°F. Protective clothing such as Tyvek or other disposable overalls
may be used to shield employees from the wind.

• When the air temperature is below 32°F, clothing for warmth should include:

- Insulated suits such as whole-body thermal underwear

Wool socks or polypropylene socks to keep moisture off the feet

Insulated gloves

Insulated boots

- Insulated head cover such as hard hat, winter liner, or knit cap

- Insulated jacket, with wind- and water-resistant outer layer

• When the air temperature is below 32°F, the following work practices must be implemented:

- Site workers shall dress in layers, with thinner, lighter clothing worn next to the body.

- If a site worker's underclothing becomes wet from sweat (and the worker is
uncomfortable), the worker may finish the task at hand prior to changing into dry
clothing. If the underclothing becomes wet in any other way, the worker must change into
dry clothing immediately.

- The intake of caffeinated beverages should be limited due to their circulatory and diuretic
effects.

Site workers will be provided with a warm (65°F or above) break area.

- The buddy system will be practiced at all times on site. Any site worker observed with
severe shivering will be directed to go immediately to the heated break area.

5.3.2 Heat Stress

Physical hazards may involve heat-related symptoms such as heat stress, heat cramps, heat
exhaustion, or heat stroke.
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Heat stress is the aggregate of environmental and physical work factors that make up the total
heat load imposed on the body. The environmental factors ofheat stress include air temperature,
humidity, radiant heat exchange, and wind/water vapor pressure (related to humidity). Physical
work contributes to the total heat stress by producing metabolic heat in the body proportional to
the intensity of the work. Heavy physical labor can greatly increase the likelihood of heat
fatigue, heat exhaustion, and heat stroke, the latter being a life threatening condition. Heat stress
monitoring and observation of personnel will commence when the ambient temperature is 80°F
or above (70°F if chemical protective clothing is worn).

All employees will be informed of the possibility and symptoms of heat stress. If an employee
experiences extreme fatigue, cramps, dizziness, headache, nausea, profuse sweating, or pale,
clammy skin, the employee and the SSHO/Site Supervisor will take control measures. If the
symptoms do not subside after a reasonable rest period, the SSHO/Site Supervisor will seek
medical assistance.

To prevent heat stress, the following control measures will be implemented:

• Site workers will be encouraged to drink plenty ofwater throughout the day.

• On-site drinking water will be kept cool to encourage personnel to drink frequently.

• A work regimen that will provide adequate rest periods for cooling down will be established,
as required.

• All personnel will be advised ofthe dangers and symptoms ofheat stroke, heat exhaustion,
and heat cramps.

• Employees will be instructed to observe and monitor themselves and coworkers for signs of
heat stress and to take additional breaks as necessary.

• All breaks will take place in cool, shaded rest areas.

Heat Cramps are caused by heavy sweating and inadequate electrolyte replacement. Symptoms
include muscle spasms and pain in the hands, feet, or abdomen.

Heat Exhaustion is caused by increased stress on various body organs. Signs and symptoms
include:

• Pale, cool, moist skin

• Heavy sweating

• Dizziness, nausea

• Fainting

Heat stroke is the most serious form of heat stress and should always be treated as a medical
emergency. The body's temperature regulation system fails, and the body temperature rapidly
rises to critical levels. Immediate action must be taken to cool the body before serious injury or
death occurs. Symptoms ofheat stroke include:
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could reasonably be expected to exist. If there are any questions, the competent
person should treat the excavation like a confined space and follow Procedure
HS401 - Confined Spaces.

Based on the competent person's visual observation of the excavation and the soil
and/or fill material, atmospheric monitoring may not be necessary. However, if
conditions change, the competent person must re-evaluate whether atmospheric
monitoring is required.

7.9.1 Atmospheric Monitoring

When atmospheric monitoring is required, the competent person or
his/her designee must check the atmosphere for the following in the
order shown:

• Oxygen Content - acceptable conditions: 20.8%, 20.9% or 21%

• Flammable Conditions - acceptable conditions: less than 10%
LEL

• Toxic Atmospheres - based on the established PEL or TLV

Note: Any reading other than those listed above, must be investigated
prior to associates entering the excavation.

7.9.2 Ventilation

Adequate precautions shall be taken, for example providing ventilation
to prevent associate exposure to harmful atmospheres. When controls
are used that are intended to reduce the level of atmospheric
contaminants to acceptable levels, direct reading air monitoring shall
be conducted periodically as determined by the competent person or
hislher designee.to ensure that the atmosphere remains safe.

7.9.3 Emergency Response Equipment

Emergency rescue equipment, such as .self-contained breathing
apparatus (SCBA), a safety harness and line, or a basket stretcher,
shall be readily available where hazardous atmospheric conditions
exist or may reasonably be expected to develop during work in an
excavation. This equipment shall be kept close to the excavation for
use in an emergency.i ,.
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Protection from Hazards Associated With Water Accumulation

Associates shall not work in excavations in which there is accumulated water,
or in excavations in which water is accumulating, unless adequate precautions
have been taken to protect associates against the hazards posed by water
accumulation. The precautions necessary to protect associates adequately
vary with each situation, but could include special support or shield systems to
protect from cave-ins, water removal to control the level of accumulating
water, or use of a safety harness and lifeline.

If water is controlled or prevented from accumulating by the use of water
removal equipment, the water removal equipment and operations shall be
monitored by a competent person to ensure proper operation.

•

•

If excavation work interrupts the natural drainage of surface water (such as
streams); diversion ditches, dikes, or other suitable means shall be used to
prevent surface water from entering the excavation and to provide adequate
drainage ofthe area adjacent to the excavation. Excavations subject to run-off
from heavy rains will require an inspection by a competent person.

7.11 Stability of Adjacent Structures

Where the stability of adjoining buildings, walls, or other structures is
endangered by excavation operations, support systems such as shoring,
bracing or underpinning shall be provided to ensure the stability of such
structures for the protection of associates.

Excavation below the level of the base or footing of any foundation or
retaining wallthat could be reasonably expected to pose a hazard to associates
shall not be permitted except when:

• A registered professional engineer (civil) has approved the determination
that such excavation work will not pose a hazard to associates; or

• A support system, such as underpinning, designed by a registered
professional engineer (civil) is provided to ensure the safety of associates
and the stability of the structure; or

• The excavation is in stable rock; or

• A registered professional engineer (civil) has approved the determination
that the structure is sufficiently removed from the excavation so as to be
unaffected by the excavation activity.
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If a support system has been put in place to stabilize an adjacent structure,
it must be inspected for movement and structural integrity daily by the
competent person.

Sidewalks, pavements, and other structures shall not be undermined unless
a support system or another method of protection is provided to protect
associates from the possible collapse of such structures.

•

7.12 Protection from Loose Rock or Soil

Adequate protection shall be provided to protect associates from loose rock or
soil that could pose a hazard by falling or rolling from an excavation face.
Such protection shall consist of scaling to remove loose material; installation
of protective barricades at intervals as necessary on the excavation face to stop
and contain falling material; or other means that provide equivalent
protection.

Associates shall be protected from excavated or other materials or equipment
that could pose a hazard by falling or rolling into excavations. Protection
shall be provided by placing and keeping such materials or equipment at least
2 feet from the edge of excavations, or by the use of retaining devices that are
sufficient to prevent materials or equipment from falling or rolling into
excavations, or by a combination ofboth ifnecessary.

•

7.13 Inspections

Daily inspections of excavations, the adjacent areas, and protective systems
shall be made by a competent person for evidence of a situation that could
result in possible cave-ins, indications of failure of protective systems,
hazardous atmospheres, or other hazardous conditions. An inspection shall be
conducted by the competent person prior to the start of work each day and as
needed throughout the shift. Inspections shall also be made after every
rainstorm or other hazard-increasing occurrence. These inspections are
required when associate exposure can be reasonably anticipated. An
Excavationffrenching Permit must be completed by the competent person to
document the inspections. Canceled ExcavationlTrenching Permits should be
placed in the project file upon completion ofthe project.

Where the competent person finds evidence of a situation that could result in a
possible cave-in, indications of failure of protective systems, hazardous
atmospheres, or other hazardous conditions, exposed associates shall be
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removed from .the hazardous area until the necessary precautions have been
taken to ensure their safety.

7.14 Fall Protection

Where associates or equipment are required or permitted to cross over
excavations; walkways or bridges with standard guardrails shall be provided.

Since open excavations are often an attractive nuisance to the public, adequate
barrier for physical protection shall be provided at all excavations. Remotely
located excavations may require special protection including, but not limited
to, highly visible snow fence, concrete "jersey" barriers, chain link fence and
flashing warning light. All wells, pits, shafts, etc., shall be barricaded or
covered. Upon completion of exploration and similar operations, temporary
wells, pits, shafts, etc. shall be covered or backfilled.

8.0 EXCAVATION PERMITS

An Initial Excavationffrenching Permit (Attachment I) must be completed by the
competent person on the first day that personnel enter the excavation. On each
subsequent day that an excavation is open and poses safety hazards to personnel who
work around or may have to enter excavations, the competent person may complete the
Daily Excavationffrenching Permit (Attachment 2). However, when soil classification
changes are evident or when additional protective systems are determined to be required,
the competent person shall complete the Initial Excavationffrenching Permit.

If a project site has several excavations open and active, each excavation must have its
own permit completed. Conversely, a project site which has an open excavation that is
not active does not require a daily Excavationffrenching Permit if the competent person
determines that the excavation is NOT posing hazards to site personnel or the public;and
is adequately guarded. The competent person must determine what type of inspections
and documentation will be required.

The Excavationffrenching Permit should be retained in the project file and will serve as a
record ofdaily excavation inspection.

9.0 TRAINING

Associates shall not be assigned, or permitted, to design, supervise, or work in or about
excavations until they have completed an excavation briefing to include:

• .Types ofhazards associated with excavation operations,
• . Safe work practices and techniques,
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• A review of applicable Federal, State, and Local regulations, and
• A review of this procedure.

This briefing can be conducted by the Project Manager or Project Supervisor.

Associates shall not be assigned, or permitted, to act as an excavation competent person
until they have completed the TolTest Excavation and Trenching Safety Program
presented by the Corporate Health and Safety Department. In the event that it is not
feasible to attend this training course, another course may be allowed at the discretion of
the Manager, Corporate Health and Safety.

Tailgate Safety Meetings detailing the specific hazards of the work to be performed and
safety precautions and procedures specific for the job shall be conducted by the Project
Supervisor or designee at the beginning of each shift for each job. These shall be
conducted according to the requirements ofIPPI50: Health and Safety Meetings.

10.0 EXCEPTIONPROVISIONS

Variances to this procedure shall be requested in accordance with established
variance procedures.

11.0 ATTACHMENTS

1. Initial Excavation/Trenching Permit
2. Daily ExcavationlTrenching Permit
3. Selection ofProtective Systems for Excavations 20 Feet or Less in Depth
4. Sloping Options
5. Shoring or Shielding Options
6. Utility Location Services
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Attachment 1

Initial Excavation/Trenching Permit

Project Name:

Project Location: I Project Number:

Name of Competent Person: I Permit Good on This Date Only:

Excavation Length, Depth and Width:

EMPLOYEE TRAINING AND PRE-EXCAVATION BRIEFING

_______ DATE
1.
2.

Does this job require special training:
Mandatory pre-excavation briefing conducted on:

YES NO

SOIL CLASSIFICATION and PROTECTIVE SYSTEM DETERMINATION

VISUAL TEST
Based on visual observation, which best describes the soil in this excavation?
o Stable Rock 0 Cemented Soil 0 Cohesive Soil 0 Granular Soil
o Granular Cohesionless 0 Layered System Describe Layering:•

1.

2.

Will the competent person classify the soil based on its properties
and site conditions? YES
IfNo, the soil is Type C, move to 9 ofthis section

___ NO _

3. Based on visual observation, which best describes the moisture condition ofthe soil? (check all that
apply)
o Dry Soil 0 Moist Soil 0 Wet Soil 0 Saturated Soil
o Seeping Water 0 Surface Water Present 0 Submerged

4.
5.
6.

Is the excavation subject to vibration?
Is the excavation in previously disturbed soil?
Are fissures observed in the excavation walls or on the surface?

YES
YES
YES

NO _
---NO

NO----
MANUAL TEST (Must Perform At Least One of the Following)

TypeC

_---::~ NO
Type A
TypeB

THUMB PENETRATION TEST
7. Test Performed? YES

Soil indented with great effort (e.g. to Yz of the thumb nail)
Soil indented with some effort (e.g. to first thumb knuckle)
Soil easily penetrated several inches by thumb with little or no effort. Note: If
soil is submerged seeping water, subjected to surface water, runoff, exposed to
wetting.

Device Used/Serial Number:•
8. Test Performed?

PENETROMETER OR SHEARVANE TEST

YES

__________ Ave. TSF:

NO----

1.
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Soil with unconfined compressive strength of 1.5 TSF or greater
Soil with unconfined compressive strength of greater than 0.5 TSF and less
than 1.5TSF.
Soil with unconfined compressive strength of 0.5 TSF or less. Note: If soil is
submerged seeping water, subjected to surface water, runoff, exposed to
wetting.

Type A

TypeB

TypeC

9. Soil Classification
o Stable Rock 0 Type A 0 Type B 0 Type C
No soil is Type A if fissured, subject to vibration, previously disturbed, or layered dipping into
excavation on a slope of4H: 1V or greater.

10. Which best describes the layering system of the excavation/trench?
o No Layering 0 Horizontal Layering 0 Less than 4H:IV 0 4H:IV or greater
If the layering system is Horizontal Layering, complete 11 of this section, otherwise skip to 12

11. Horizontal Layering
o Type A over Type B
o Type B over Type C

o Type A over Type C
o Type C over Type A

o Type B over Type A
o Type C over Type B

12.
PROTECTTVESYSTEM

What Type of Protective System Will Be Used?
o None Required 0 Sloping 0 Simple Bench 0 Multiple Bench
o Timber Shoring 0 Trench Shield 0 Hydraulic Shoring
Note: All Protective Systems must have tabulated data, developed by a registered professional
engineer, available.

ELECTRICAL SAFETY

1. Are all electrical devices grounded and/or GFCI protected? YES NO N/A

SURFACE ENCUMBRANCES

1. Rave all surface encumbrances that are located so as to create a
hazard to associates been removed or supported, as necessary, to
safeguard associates? YES NO N/A

•

UNDERGROUND INSTALLATIONS

1. Have the estimated locations of all underground installations been
determined prior to excavation? YES NO N/A

2. Have utility companies been contacted and advised ofproposed
work? YES NO N/A

3. Ifunderground installations are exposed, are they protected,
supported or removed while the excavation is open? YES NO N/A

2.
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ACCESS AND EGRESS

1.
2.

Are stairways, ladders, or ramps provided every 25 feet?
Are structural ramps that are used for access and egress of
equipment and/or personnel designed by a competent person
qualified in structural design and constructed in accordance with
the design?

YES

YES

NO

NO

N/A

N/A

EXPOSURE TO VEIDCULAR TRAFFIC

1. Are personnel exposed to public ofproject vehicular traffic
wearing reflectorized or high visibility vests? YES NO N/A

EXPOSURE TO FALLING LOADS

1. Are associates prohibited from standing underneath loads handled
by lifting or diffing equipment? YES NO N/A

WARNING SYSTEMS FOR MOBILE EOUIPMENT

•
1. Are warning systems utilized when mobile equipment is operated

adjacent to or the edge ofan excavation? YES

If yes, which type is being used?
o Hand Signal 0 Stop Logs 0 Earthen Berm 0 Other

NO N/A

TESTING FOR HAZARDOUS ATMOSPHERES

1.

2.

Are the atmospheric hazards that can be reasonably expected to
exist in excavations greater than 4 feet deep tested and controlled? YES
Is testing conducted as often as necessary to ensure safety of
personnel? YES

NO

NO

N/A

N/A

Time: Time: Time: Time: Time:

TIMES &
LEL: % LEL: % LEL: .% LEL: .% LEL: %

READINGS:
Oxygen: % Oxygen: % Oxygen: % Oxygen: % Oxygen: .%
Toxic:--ppm Toxic:--ppm Toxic:--ppm Toxic:--ppm Toxic:--ppm
of of of of of

SPECIAL PRECAUTIONS:

EMERGENCY RESCUE EOUIPMENT

•
1. Is emergency rescue equipment such as SCBA, safety harness and

lifeline, or basket stretcher available and attended when hazardous
atmospheric conditions exist? YES NO N/A

3.





•
Procedure No. HSl101
Revision No. a
Date: Nov. 15,2001
Page: 30 of38

ATTACHMENT 2

Daily Excavation/Trenching Permit

Project Name:

Project Location: Project Number:

Name ofCompetent Person: Permit Good on This Date Only:

Excavation Length, Depth and Width:

SOIL CLASSIFICATION and PROTECTIVE SYSTEM DETERMINATION

1.

2.

Has the soil classification changed from the previous day? YES
IfYes, an Initial Excavationffrenching Permit must be completed.

Are additional protective systems needed which differ from those
used during the previous day? YES
If Yes, an Initial Excavationffrenching Permit must be completed.

___ NO

___ NO

HAZARDS

•
1.

2.

Are all electrical devices grounded and/or GFCI protected?

Have all surface encumbrances that are located so as to create a
hazard to associates been removed or supported, as necessary, to
safeguard associates?

YES

YES

NO

NO

N/A

N/A

•

3.

4.

5.

6.

7.

8.

9.

Ifunderground installations are exposed, are they protected,
supported or removed while the excavation is open? YES

Are stairways, ladders, or ramps provided every 25 feet? YES

Are personnel exposed to public ofproject vehicular traffic
wearing reflectorized or high visibility vests? YES

Are associates prohibited from standing underneath loads handled
by lifting or diffing equipment? YES

Are warning systems utilized when mobile equipment is operated
adjacent to or the edge ofan excavation? YES

If yes, which type is being used?
o Hand Signal 0 Stop Logs 0 Earthen Berm 0 Other

Are the atmospheric hazards that can be reasonably expected to
exist in excavations greater than 4 feet deep tested and controlled? YES
Is testing conducted as often as necessary to ensure safety of
personnel? YES

NO

NO

NO

NO

NO

NO

NO

N/A

N/A

N/A

N/A

N/A

N/A

N/A
1.
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Time: Time: Time: Time: Time:

TIMES &
LEL: % LEL: % LEL: % LEL: .% LEL: %
Oxygen: % Oxygen: % Oxygen: % Oxygen: .% Oxygen: .%READINGS: Toxic:----ppm Toxic:----ppm Toxic:----ppm Toxic:----ppm Toxic:------'ppm
of of of of of

SPECIAL PRECAUTIONS:

10. Is emergency rescue equipment such as SCBA, safety harness and
lifeline, or basket stretcher available and attended when hazardous
atmospheric conditions exist? YES NO N/A

11. Is water being controlled or prevented from accumulating in
excavation by the use of water removal equipment? YES NO N/A

12. Is water control equipment operation being monitored by a
competent person? YES NO N/A

13. Are support systems such as shoring, bracing, or underpinning
provided to ensure stability of adjoining structures (i.e. buildings,
walls) endangered by excavation activities? YES NO N/A

14. Are associates protected from excavated or other material and
equipment by placing spoils a minimum of two (2) feet from the

• edge ofexcavations or by the use of retaining devices? YES NO N/A

15. Are daily inspections ofexcavations where associate exposure can
be reasonably anticipated being done by the competent person? YES NO N/A

16. Are inspections being performed by a competent person after
every rainstorm or other hazard increasing occurrence? YES NO N/A

17. Are associates removed from the excavation if the competent
person finds evidence at any time ofa situation that could result in
a possible cave-in, protective system failure, hazardous
atmosphere, or other hazardous condition? YES NO N/A

18. Are standard guardrails provided on walkways and bridges that
cross over excavations? YES NO N/A

19. Are all remotely located excavations adequately barricaded or
covered? YES NO N/A

20. Are shoring and other protective systems checked/measured each
day to detect movement and possible failure? YES NO N/A

(Signature ofCompetent Person) (Date)

Copy: Project File 2.

•
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ATTACHMENT 3

SELECTION OF PROTECTIVE SYSTEMS FOR EXCAVATIONS
20 FEET OR LESS IN DEPTH
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OREGON Utility's Underground Location 1-800-424-5555
Center
Douglas Utility's Coordinating 1-503-673-6676
Council
Josephine Utility's Coord Council 1-503-476-6676
Utility's Notification Center 1-800-332-2344
Rogue Basin Utility Coord Council 1-503-779-6676

PENNSYLVANIA Pennsylvania One Call System, 1-800-242-1776
Inc.

RHODE ISLAND Dig Safe - Rhode Island 1-888-344-7233

SOUTH CAROLINA Palmetto Utility Protection Srvce 1-800-922-0983
Inc.

SOUTH DAKOTA South Dakota One Call 1-800-781-7474

TENNESSEE Tennessee One Call System 1-800-351-1111

TEXAS Lone Star Notification Center 1-800-669-8344
Texas Excavation Safety System 1-800-344-8377
Texas One Call system 1-800-245-4545

• UTAH Blue Stakes ofUtah Utility 1-800-662-4111
Notification

VERMONT Dig Safe - Vermont 1-888-344-7233

VIRGINIA Miss Utility ofVirginia 1-800-552-7001
Miss Utility ofNorthem Virginia 1-800-257-7777

WASHINGTON Utilities Notification Center 1-800-332-2344
Grays Harbor & Pacific County 1-206-532-3550
Utility Coordinating Council
Utilities Underground Location 1-800-424-5555
Center
Chelan-Douglas Utility Coord 1-509-663-6111
Council
Upper Yakima County 1-800-553-4344
Underground Utilities Council
Inland Empire Utility Coord. 1-509-456-8000
Council
Utilities Council of Cowlitz 1-360-425-2506
County
Palouse Empire Utility Cord. 1-800-822-1974
Council

WASHINGTON, DISTRICT OF Miss Utility 1-800-257-7777
COLuMBIA.1



• WEST VIRGINIA

WISCONSIN

WYOMING

CANADA

AUSTRALIA

Miss Utility ofWest Virginia, Inc.

Diggers Hotline, Inc.

Wyoming One-Call
Call Before You Dig OfWyoming

Alberta: Alberta One-Call Location
Corp.
British Columbia: BC One Call
Ontario: Ontario One Call Ltd
Quebec:Info-Excavation

Dial Before You Dig 1100
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1-800-245-4848

1-800-242-8511

1-800-348-1030
1-800-849-2476

1-800-242-3447

1-800-474-6886
1-800-400-2255 or 905-709-1717
1-800-663-9228

1100

•

•

Note: Many ofthe above utility location services can be accessed via their website by
following the appropriate links at www.underspace.com/refs/ocdir.htm.
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Health and Safety Plan
Supply Side Landfill
Naval Station Great Lakes, Great Lakes, Illinois
EJOC No. N68950-00-D-0200, DO 0068
TolTest Project No. 73738.01
June 2004

APPENDIXD

ACTIVITY HAZARD ANALYSES
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STORMWATER POLLUTION PREVENTION PLAN



STORMWATER POLLUTION PREVENTION PLAN
(SWPPP)

GREAT LAKES NAVAL TRAINING CENTER
SUPPLY SIDE LANDFILL

FINAL COVER CONSTRUCTION
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1.0 STORMWATER MANAGEMENT GUIDELINES

This Stormwater Pollution Prevention Plan (SWPPP) has been prepared to outline
stormwater management techniques to be implemented in conjunction with the Supply
Side Landfill Final Cap Construction at Great Lakes Naval Training Center. The
provisions of this plan are in accordance with 35 lAC, Subtitle C, Chapter 1. This
regulation requires landowners of construction projects disturbing five or more acres of
land to obtain coverage under a general IEPA Construction Site Activities National
Pollutant Discharge Elimination System (NPDES) Storm Water Permit No. ILRlO. A
copy of the general permit is contained in Appendix El. Completion of this SWPPP is
one ofthe requirements contained in this permit.
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2.0 SITE DESCRIPTION

The Supply Side Landfill is an I8.0-acre, former Department of the Navy base sanitary
landfill. It is located within the Naval Training Center in Great Lakes, Illinois,
approximately 40 miles north of Chicago, along the western shores of Lake Michigan.
The site was used for a short period of time in the mid-I960s. In addition to typical
sanitary landfill wastes, concrete and other demolition debris have been found during
various construction activities in the area of the landfill. The location of and the existing
site plan for the Supply Side Landfill are shown on the drawings in Appendix B of the
Final Cover Work Plan.
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3.0 FINAL COVER CONSTRUCION OVERVIEW

The key elements of the Final Cover Construction for the Supply Side Landfill include:

• Permitting;

• Installation of erosion control measures and site fencing;

• Installation ofpassive landfill gas collection system;

• Placing/compacting cover material;

• Placing topsoil and seeding;

• Long-term maintenance; and,

• Implementation of land use controls that allow for the future use of the open land
space on the landfill surfaces while preventing potentially adverse/damaging
activities and allowing unrestricted limited use of the adjacent areas.

Refer to Section 5 of this SWPPP for Best Management Practices (BMPs) that are to be
followed at this site.

3.1 Installation of Stormwater Control Measures

Prior to beginning construction at the site, silt fencing will be installed around the entire
perimeter of the work area except across the construction entrance road. Stormwater
control measures will be inspected and maintained. Inspection of the control measures
shall be performed weekly and/or after major rainfall events. Deficiencies noted during
inspections will be corrected in a timely manner. Excessive sediment deposits will be
removed as required.

3.2 Clearing and Grubbing/Scarifications

Prior to initiation of construction activities at the site, preparation activities will be
performed (as necessary) including: removal of trees to improve access; grubbing and
removing stumps; clearing brush and debris; and properly disposing of these materials.
In addition, temporary roadways may be constructed as needed. During construction, the
existing vegetative layer will be stripped and scarified, resulting in an area of bare soil.
The amount of time that this area remains bare will be kept to a minimum. The small
slope of the area will prevent excessive erosion.

3.3 Passive Landfill Gas Collection System

The components of the LFG system will include a network of perforated shallow pipe
laterals and a wind-powered turbine ventilator cap. Perforated pipe laterals will be
installed in trenches (approximately 4ft deep/lft wide) through the existing soil cover and
waste mass layers and backfilled with pea gravel. The seven collection trenches range
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from 480 linear feet to 330 linear feet and run east to west across the landfill
approximately 185ft apart.

3.4 Placement of Cover Material

Low permeability soil (clay) will be mechanically placed and compacted In lifts
(maximum 9 inches) to the just below the grades shown on Figure E2.

3.5 Topsoil Placement

A 7 - 8 inch layer of topsoil will be loosely placed (mechanically) atop the low
permeability clay to the finished grades as shown on Figure E2.

3.6 Restoration

Following completion of Final Cover Construction activities, disturbed areas will be
reseeded in accordance with the specification found in Section 4.2.3.2 of the Final Cover
Work Plan. Fertilizer, seed, and mulch will be placed during recommended seeding
windows. If necessary, erosion control blankets will be utilized on areas of concentrated
flows. Mulch will be inspected after every major rainfall until vegetation is established
and additional mulch may be applied ifnecessary.
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4.0 SITE MAP

Figure E1 depicts stonnwater control measure locations during Final Cover Construction
as required under 35 lAC, Subtitle C, Chapter 1. The project area will be surrounded by
silt fence and/or other control measures to divert stonnwater runoff from reaching work
areas and control erosion from the work areas. Specific stonnwater runoff flow
information for the site is discussed in Section 5 of this SWPPP.
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5.0 CONTROLL MEASURES

The following is a discussion of control measures and Best Management Practices
(BMPs) that may be employed during Final Cover Construction activities at Supply Side
Landfill.

5.1 Silt Fence

Silt fence will be placed in construction areas to intercept and redirect surface water
runoff. The silt fence will be inspected weekly and/or after rainfall events. Excessive
sediment deposits will be removed. Deficiencies identified during the inspections will be
corrected in a timely manner. Additional fencing will be maintained at the site for repair
purposes. Based on the inspections, additional fencing may be utilized.

5.2 Berms

It is not anticipated that berms will be needed to direct overland flow and channel flow
away from surface waters.

5.3 Temporary Sediment Basins

Under 35 lAC, Subtitle C, Chapter I, sediment basins are required in drainage locations
where more than 10 acres of the upstream drainage area are disturbed at anyone time.
Based on the size of the Final Cover Construction, it is not anticipated that temporary
sediment basins will be required.

5.4 Sewer Drains

It is not anticipated that any sewer drains or catch basins will be encountered in the area
where Final Cover Construction activities are taking place.

5.5 Ditch Checks

It is not anticipated that ditch checks will be required at any time during Final Cover
Construction. Ditch checks are used to slow flow in swales and to limit erosion of soils.

5.6 Erosion Control Mats

It is not anticipated that erosion control mats will be required during Final Cover
Construction. Erosion control mats are used in areas of concentrated flow such as in
swales and ditches to prevent erosion until vegetation is established.
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5.7 Rock Check Dams

It is not anticipated that rock check dam construction will be required during Final Cover
Construction. Rock check dams are constructed in swales and ditches with concentrated
flow to prevent sediment migration.

5.8 Temporary Seeding

It is not anticipated that temporary seeding of disturbed (work) areas will be required
during Final Cover Construction. Temporary seeding is required in disturbed areas when
it is anticipated the work will be interrupted for 21 days or longer.

5.9 Winter Maintenance Activities

It is not anticipated that any winter maintenance activities will be required, as the Final
Cover Construction will be complete prior to the end of the construction season.
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6.0 EROSION AND SEDIMENT CONTROL

Excessive erosion caused by construction activities is dependent on climate and site
conditions. The frequency, intensity, and duration of rainfall are fundamental factors in
determining the amount of erosion created. Implementation of physical and structural
controls including silt fence and straw bales, and applying control measures to divert flow
away from excavated areas to minimize the potential for erosion, will be utilized

In accordance with Illinois General NPDES Permit No. ILRIO for construction sites,
disturbed areas at a construction site that will not be redisturbed for 21 days will be
stabilized by the 14th day after the last disturbance. Stabilization measures will include
temporary seeding, permanent seeding, and mulching.
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7.0 REPORTING, RECORDKEEPING, AND MONITORING
REQUIREMENTS

Areas of construction and their associated control measures will be inspected weekly and
the results documented on the inspection form included in Appendix E2. Inspections
will also occur within 24 hours of a storm event involving 0.5 inches or more of
precipitation. The inspection sheet summarizes the scope of inspection, lists names and
qualifications of personnel making the inspection, and includes the date of the inspection,
major observations made during the inspection, and any actions to correct deficiencies
found during the inspection. The inspection form will be signed by the inspector and an
authorized representative. Deficiencies will be corrected as soon as possible but no later
than 7 days. The corrective actions will be documented and the SWPPP will be revised if
warranted. In addition to the inspection forms, the facility will keep records of
construction activities including dates when major grading activities occur, construction
activities cease, temporarily or permanently, and when an area is stabilized, either
temporarily or permanently. For any violation of the SWPPP observed during the
inspection, the facility shall submit within five days an "Incidence of Noncompliance"
report. Forms can be obtained by the IEPA and must be signed by a responsible authority.
Refer to General Permit ILRIO, Section IV (D) (4) (t) for further information on
noncompliance reporting. A copy of the SWPPP will be kept at the construction site until
termination of activities. The plan and all associated records will be kept for 3 years after
the completion of final site stabilization or as requested by the IEPA.
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8.0 CERTIFICATION

The Illinois General NPDES permit requires that the SWPPP be certified by an
authorized representative (Form El). Additionally, all contractors and subcontractors
identified in the plan must sign a copy of a certification form (Form E2) designed
especially for them. These two certification forms are located in Appendix E3.
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FIGUREEI

STORMWATER CONTROL MEASURE LOCATIONS
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FIGUREE2

LOW PERMEABILITY SOIL LAYER PLAN
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Stonnwater Pollution Prevention Plan
Supply Side Landfill Cap
Naval Station Great Lakes, Great lakes, Illinois
June 2004

APPENDIXEl

GREAT LAKES NAVAL CENTER
NPDES PERMIT
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ILLINOIS ENVIRONMENTAL PROTECTION AGENCY '

, ' ,

1021 NORTH GRAND AVENUE EAST, P.O. Box 19276, SPRINGFIELD, ILLINOIS 62794-9276
JAMES'R. THOMPSON CENTER, 100 WEST RANDOLPH, SUITE 1i -300, C HICAGO, IL 60601

ROD R. BLAGOJEVICH, GOVERNOR

217/782-0610

May 29, 2003

NAVAL STATION GREAT LAKES'

BLDG lA 201 DECATUR AVE

GREAT LAKES, IL 60088

RENEE CiPRIANO, DIRECTOR

Re: FACILITY:
NPDES Permit No:
COUNTY :

SUPPLY SIDE LANDFILL

ILR10841B

LAKE

GREAT LAKES

...
Notice of Coverage Under Construction storm Water General Permit

Dear , NPDES Permittee:

•

We have reviewed your application and determined that storm water discharges
, associated with industrial activity from construction sites are appropriately

, } covered by, the attached General NPDES Permit issued by the Agency.

Your discharge ,isc6vered by this permit effective as of the .date of this ~ette~.

The ~ermit as issued covers application requirements, a storm water pollution
prevention plan and reporting requirements.

This letter shows your facility permit number below the construction site name.
Please save this number and reference it in all futurecorrespondance.Should .
you have any questions concerning the Permit, ' please contact the Permit Section
at the above telephone number and address.

Very truly yours,

.~~ . .

TOby~~t,p~
Manager
Division of Water Pollution Control

TF:med:6oncoverage 3

Enclosure

cc:. ', Records Unit

Region 2

ROCKFORD - 4302 North Main Street, Rockford, IL 61103 - (815)987-7760 • DES PLAINES - 9511 W. Harrison St., Des Plaines, IL 60016 - (847) 294-4000
ELGIN - 595 South State, Elgin, IL 60123 - (847) 608-3131 • PEORIA - 5415 N. University St., Peoria, IL 61614 - (309) 693-5463 '

BUREAU Of lAND - PEORIA-7620 N. University St., Peoria, IL 61614 - (309) 693-5462 • CHAMPAIGN - 2125 South First Street, Champa ign, IL 61820- (217)'278-58oci
SPRINGFIELD - 4500 S. Sixth Street Rd., Springfield, IL 62706 - '(217) 786-6892 • COLLINSVIllE - 2009 Mall Street, Collinsville, IL 62234 - (618) 346-5120

MARION - 2309 W. Main St., Suite 116, Marion, IL 62959 - (618) 993-7200 '



NPOES Permit No. ILR10

Illinois Environmental Protection Agency
Division of Water Pollution Control

1021.North Grand East
Post Office Box 19276

Springfield, llllnols 62794-9276

CONSTRUCTION SITE ACTIVITIES

NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM
(NPOES) storm Water Permit

Expiration Date: May 31. 2003 Issue Date:

Effective Date:

May 14. 1998 .

June 1; t998

In compliance with the provisions of the Illinois Environmental Protection Act, the Illinois Pollution Controi Board Rules and RegUlations (35 III. Adm. Code,
Subtitle C, Chapter I), and the Clean Water Act, and the regulat ions thereunder the followil'Jg discharges are authorized by this permlt,in accordance with
the conditions and attachments herein: .

..r7i'/. . ~0~L/) .:
/£.~~/6I///(&K~ .
. Thomas G. McSwiggin, P.E. (j , .
. Manager. Permit Section . . . .

Division of Water Pollution Control

Part I. COVERAGE UNDER THIS PERMIT

••1.

Permit Area. The permit covers all areas of the State of Illinois with discharges to any waters of the State.

Eligibility.

1.. This permit shall autheree all discharges of storm water associated with industrial activity from construction sites, (those sites or common plans
of development or sale that will·result in the disturbance of five or more acres total land area). (her.etofore referred to as storm water discharges
from construction activities) occurring after the effective date of this permit (including discharges occurring after the effective date of this perm it
where the construction activity was initiated before the effect ive date of.this permit). except for discharges Identified under paragraph · I.B.3

. ( Limitations on Coverage). ..

2. This permit may only authorize a storm water discharge associated with industrial activity from a ponstniction site that is mixed willi a storm water·
discharge from an industrial source other than construction, where:

a. the industrial source other than construction Is located on the same site as the construction activity;
. .

b. storm water discharges associated with industrial activity froni the areas of the site where construction ·activltles are occurring are in
compliance with the terms of this permit; and .

c. storm water discharges associated with industrial activity from the areas of the site where Industri·al activity other than construction are
· occurring (inclUding.storm water discharges from dedicated asphalt plants and dedicated concrete plants) are covered by a different NPDES
general permit or individual permit authorizlnqsuch discharges. .

3. Limitations on Coverage. The followi~g storm water discharges from construetlon sites are notauthorized by this permit: ' .

a. storm water discharges associated with industrial activity that originate from the site after construction activities have been completed and
the site has undergone final stabilization. . . .

b. discharges that are mixed with sources of non-storm water other than discharges identified in Part III.A (Prohibition on Non"storm Water
· Discharges) of this permit and in compliance with paragraph IV.D.5 (Non~Storm Water Discharges) of thl~ permit.

. ..
c. . storm water discharges associated with industrial activitfthat are SUbjectto an existing NPDES individual or general permit or which are .

issued a permit In accordance with Part VI.N (Requiring an Individual .Permit or an Alternative General Permit) of this permit. SUcll
· discharges may be authorized under this permit after an existing permit expires provided the existing permit did notestablisn numeric
· limitations for such discharges; and .

d. storm water discharges fr~m cOnstruction sites that the Ag~ncy has determined to be or may reaso~ablYbe expected to becontributlng to
a violation of awater quality standard . .
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D. Where to Submit.

NPDES Permit No.ILR10·

•

1.

)

Facilities which discharge storm water associated with construction site activity must use a NOI form provided by the Agency. NOls must be
, signed in accordance with Part VI.G (Signatory Requirements) of this permit NOlsare to be submitted certified mail to the Agency at the following

address: ' ,

•

Illinois Environmental Protection Agency
Division of Water Pollution Control
Attention: Permit Section
1021 North Grand East
Post Office Box .19276
Springfield, Illinois 62794-9276

2. AcopV of the letter of notification of coverage or other indicatlon that storm water discharges from the site' are covered under an NPDES permit
shall be posted at the site in a prominent place for public viewing (such as alongside a building permit).

E. Additional Notification: Facilities which are operating under approved local sediment and,erosion plans, grading plans, or storm water management
plans, in addition to filing copies of the Notice of Intent in accordance with Part D above, shall also submit signed copies of the Notice of Intent to the
local agency approving such plans in accordance with the deadlines in Part A above. See Part IV.D.2.d (Approved State or Local Plans). '

F. Notice of Termination. Where a site has been finally stabilized and all storm water discharges from construction sites that are authorized by this
permit are eliminated, the permittee of the facility may submit a Notice of Termination that is signed in accordance with Part VI.G (Signatory
Requirements) of this permit. '

1. The Notice of Termination shall include the following information:

a. The mailing address, and location of the construction site for which the notification is SUbmitted. Where a mailing address for the site is not
avallable, the location can be described in terms of the latitude and longitude of the approximatecenter of the facility to the nearest 15

. seconds, or the nearest quarter section (if the section, township and range is prcvided) that the construction site is located in;
, ' ,

b. The owner's name, address, telephone number, and status as Federal, State, private, public:.or other entity.

c. The name, address and telephone number of the general contractor{s);

d. The following certification signed in accordance with Part VI.G (Signatory Requirements) of this permit:

"I certify under penalty of law that all storm water discharges associated with construction site activity from the identified facility that
are authorized by NPDES general permit ILR100000 have otherwise been eliminated. I understand that by submitting this notice of
termination, that I am no longer authorized to discharge storm water associated with construction site activity by the general permit,
and that discharging pollutants in storm water associated with construction site activity to Waters' of the State is unlawful under the
Environmental Protection Act and Clean Water Act where the discharge is not authorized by a NPDES permit. I also understand that
the SUbmittal of this notice of termination does not release an operator from liability for any violations of this permit or the Clean Water'
Act."

For the purposes of this certification, elimination of storm water discharges associated with Industrial activity means'that all disturbed soils
at the identified facility have been finally stabilized and temporary erosion and sediment control measu.res have been removed or will be
removed at an appropriate time, or that all storm water discharges associated with construction activities from the identified site that are
authorized by a NPDES general permit have otherwise been eliminated. ' '

2. All Notices of Termination are to be sent, using the-termprovided by the Agency to the address in paragraph 11.0.1.

Part III. SPECIAL CONDITIONS, MANAGEMENT PRACTICES, AND OTHER
NON-NUMERIC LIMITATIONS

A. Prohibition on Non-Stonn Wate'rDlscharges.

1. Except as provided in paragraph 1.8.,2 and 2 below, all discharges covered by this permit shall be composed entirely of storm water.

2. a.' Except as provided in paragraph b below, discharges of materials other than storm water must be,in compliance with a NPDES permit (other
than this 'permit) issued for the discharge.

b. The follOWing non-storm water discharges may be authorized by this permit prOVided the non-storm watercomponentof the discharges is
in compliance with paragraph IV;D.5 (Non-Storm Water Discharges):' discharges from fire fighting activities; fire hydrant f1ushings; waters
used to wash vehicles or control dust; potable water sources including waterline, f1ushings; irrigation drainages; rounne external building
washdown which does not use detergents; pavement washwaters where spills or leaKS of toxic or hazardous materials have not occurred
(unless all spilled material has been removed) arid where detergents are not used; air conditioning condensate; springs,; uncontaminated
ground'water; and foundation or footing drains where flows are not contaminated with process materials such as solvents.
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(i). Stabilization Practices. A description of interim and permanent stabilization practices, including slte-specific scheduling of the
implementation of the practices. Site plans should ensure that existing vegetation is preserved where attainable and that disturbed
portions of the site are stabilized. Stabilization practices may include: temporary seeding, permanent seeding, mulching, geotextiles,
sod stabilization, vegetative buffer strips, protection of trees, preservation of mature vegetation, and other appropriate measures. A
record of the dates when major grading activities occur, when construction activities temporarily or permanently cease on a portion of
the site, and when stabilization measures are initiated shall be included in the plan. Except as provided in paragraphs (A) and (8) below,
stabilization measures shall be initiated as soon as practicable in portions of the site where construction activities have temporarily or
permanently ceased, but in no case more than 14 days after the construction activity in that portion of the site has temporarily or
permanently ceased;

(A). Where the initiation of stabilization measures by the 14th day after construction activity temporary or permanently cease is
precluded by snow cover,stabilization measures shall be initiated as soon as practicable.

(8). Where construction activity will resume on a portion of the site within 21 days from when activities ceased, (e.g. the total time
period that construction activity is temporarily ceased is less than 21 days) then stabilization measures do not have to be initiated
on that portion of site by the 14th day after construction activity temporarily ceased. .

(ii). Structural Practices. A description of structuralpractices to the degree attainable, to divert flows from exposed solis, store flows or
otherwise limit runoff and the discharge of pollutants from exposed areas of the site. Such practices may inch,ldesilt fences, earth dikes,
drainage swales, sediment traps, check dams, subsurface drains,pipe slope drains, level spreaders, storm drain inlet protection, rock
outlet protection, reinforced soil retaining systems, gabions, and temporary or permanent sediment basins, Structural practices should

.be placed on upland soils to the degree attainable. The installation of these devices may be SUbject to Section 404 of the CWA.

b. Stonn Water Management. A description of measures that will be installed during the construction process to control pollutants in storm
water discharges that will occur after construction operations have been completed. Structural measures should be placed on upland soils
to the degree attainable. The installation of these devices may be SUbject to Section 404 of the CWA. This permit only addresses the
installation of storm water management measures, and not the ultimate operation and maintenance of such structures after the construction
activities have been completed and the site has undergone final stabilization. Permittees are responsible for only the installation and
maintenance of storm water management measures prior to final stabilization of.the site, and are not responsible for maintenance after storm
water discharges associated with industrial activity have been eliminated from the site. . .

(i). Such practices may include: storm water detention structures (including wet ponds); storm water retention structures; flow attenuation
by use of open vegetated swales and natural depressions; infiltration of runoff onsite; and sequential systems (Which combine several
practices). The pollution prevention plan shall include an explanation of the technical basis used to select the. practices to control
pollution where flows exceed predevelopment levels.

(Ii). Velocltydissipation devices shall be placed at discharge locations and along the length of any outfall channel as necessary to provide
a non-erosive velocity flow from the structure to a watercourse so that the natural physical and biological characteristics and functions
are maintained and protected (e.g. maintenanCe of hydrologic conditions, such as the hydroperiod and hydrodynamics present prior
to the initiation of construction activities).

Other Controls.

(I). Waste Disposal: No sondmaterials, including building materials, shall be discharged to Waters of the State, except as authorized by
a Section 404 permit.

(Ii). The plan shall ensure and demonstrate compliance with applicable State and/or local waste-disposal, sanitary sewer or septic system
regulations. . .

d.

. ",. ;;i

Approved State or Local Plans.

(I). The management practices, controls and other·provisions contained in the storm water pollution prevention plan must be at least as
protective as the requirements contained in Illinois Environmental Protection Agency'S Illinois Urban Manual, .1995. Fa«;:i1ities which
discharge storm water associated with construction site activities must include in their storm water pollution prevention plan procedures
and requirements specified in applicable sediment and erosion site plans or storm water management plans approved by locat officials.
ReqUirements specified in sediment and erosion site plans or site permits or storm water management site plans or site permits
approved by local officials that are applicable to protecting surface water resources are, upon submittal of an NOI to be authorized to
discharge under this permit, incorporated.by reference.and are enforceable under this permit even if they are notspecificaUy Included
ina storm Water pollution prevention plan required under this permit. This provlslon does not apply to provisions of master plans,
comprehensive plans, non-enforceable guidelines or technical guidance documents that are not identified in a specific plan or permit
that is issued for the construction site. . . .

(ij) Dischargers seeking alternative permit requirements are not authorized by this permit and shall submit an individual permit application
in accordance with 40 CFR 122.26 at the address indicated in Part II.D (Where to SUbmit) of this permit, along with a description of why
requirements in approved tocal plans or permits shoUI~ not be applicable as a condition of an NPDES permit.

3. . Maintenance. A description of procedures to maintain in good and effective .operating conditions vegetation, erosion and sediment control
measures and other protective measures identified in the site plan. .

4. Inspections. Qualified personnel (provided by the permittee) shall inspect disturbed areas of the construction site that have not been finally
stabilized, structural control measures, and locations where vehicles enter or exit the site at least once every seven calendar days and within 24
hours of the end of a storm that is 0.5 inches or greater or equivalent snowfall. .
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•

B, ' The permittee shall retain a copy ofthe storm water pollutionprevention plan required by this permit at the construction site from the date of project
initiationto the date of final stabilization. '

,1art VI. STANDARD PERMIT CONDITIONS
A. Duty to Comply. '

. . ' . . .

1. The permittee must complywith all conditions ofthis permit. A~y permit noncompliance constit~tes a violationof liiinois Environmental Protection
Act and the CWA and Is groundsfor enforcement action; for pennit tennination, revocation and reissuance, or modification; or for'denial of a pennit
renewalapplication. ' '

2. Penalties 'for Violations of Permit Conditions.

a.Criminal

(1). NegligentViolations The CWA provides that any person who negligentlyviolates permit conditions ifnplementing Sections 301, 302,
306; 307, 30B, 31B, or,405 of the Act is subject to a fine of not less than $2,500 nor more than $25,000,per day of violation, or by
imprisonmentfor 'not morethan 1 years, or both. The Enviroilmental ProtectionAct provides that any person who negligently violates
subsection (f) of Section12 of the Act, any provision of any regulation, standard, or filing requirement undersubsectlcn (b),of Section
39 of the Act, or any NPDES'permit issued under the Act is SUbject to a fine not to exceed $10,000 for each day of violation.

(2). KnowingViQlations The CWA p.rovides that any personwho knowingly violatespennlt conditions implementingSections 301, 302, 306,
307,30B, 318, or 405 of the Act is SUbject to a fine of nolless than $5,000 nor more than $50,000 per day of violation, or by
imprisonment for not more than 3 year, or both.' The Environmental Protection Act provides that any person who knowingly violates
subsection (f) of Section12 of the Act, any provision of any regulation, standard, or filing requirement under subsection (b) of Section
39 of the'Act, or any NPDESpennit issued underthe Act commits a Class 4 felony, and in addition to any other penalty prescribed by
law is subject to a fine not to exceed $25,000for each day of violation.

(3). Knowing'Endangerment The CWA provides that-any personwho knowingly violatespermitcondltlQns implementing Sections 301, 302,
306,307, 30B, 318, or 405 of the,Act and who knows at that time that he is placing another person in imminent danger of death or
serious,bodily injury Is SUbject to a fine of not more than $250,000, or by imprisonment tornetmere than 15 years, or both.

, ,

(4). False Statement TheCWA provides.thatany personwho knowingly 'makes any false materialstatement,representation, or certification
in any application,record, report, plan, or other document filed or,required to be maintained under the Act or whQknQwlngly falsifies,
tamperswith, or rendersinaccurate, any monitoringdevice or method required to be maintained under the Act, shall upon conviction,
be punishedby a fine of not more than $10,000 or by imprisonment fornot more than 2 years, or by both. If a conviction Qfa permitee
is for a violationcommitted after a first conviction of such person under this paragraph,punlshment shall be by a fine of not more than
$20,000per day of violation, or by imprisonmentof not more than 4 years, or by both. (See Section 309.c.4 of the,Clean Water Act).
The Environmental ProtectionAct providesthat any person who knowingly rnaxes any false statement, representation. or certification
In an application form, or form pertaining to a NPDES pennit Q'r who knowingly renders inaccurate any monitoring device or record
requiredin connection with any such permit or with any dischargewhich is SUbject to the previsions of subsection (f) of sectlon 12 of
the Ac~ commits a Class A misdemeanor, and in addition to any other penalties provided by law is subject to a fine not to exceed
$10,000 for each day of violation-.

.b. .CiVil Penalties - The CWA provides that any personwho violates a permitcondition implementingSections 301, 302, 306, 307, 308, 318,
or 405 of the Act is SUbject toa civil penalty not to exceed $25,000 per day fQreach violation. The Environmental Protection Act provides
that any person who violates subsection (f) of Section 12 of the Act, any provision of any regUlation, standard, or filing requirement under
subsection(b) of Section39 Qfthe Act, or any NPDESperrnltissuedunderthe Act is SUbject to a civil penalty not to exceed $50,000 for each
violation and an additional civil penal~ of not to exceed $10,000 for eachday during which the violation continues.

c. Administrative penalties - The CWA provides that any person who violates a permit cendltlon implementing Sections 301, 302, 306, 307, '
308, 318, or 405 ofthe Act is subject,to an administrativepenalty, as follows:

(1). Class I DEmaltv Not to exceed $10,000 per violation nor shall the maximumamount exceed $25,000.

(2). Class 1\ penalty Not to exceed$10;000per,day for'eachdayduring'whichthe violationcontinuesnor shall ilia maXimumamountexceed
$125,000. '

, B. , Co~t1nuatlon of the expired General Pennll This permitexpiresfive'years fromthe date Qfissuance. An expired general permit continues in force
andeffectuntila new generalpermit or an individual permit is issued. Only those f~cilities authorized to discharge under the expiring general permit

. are coveredby the continued permit. .

C.

. E.

Needto halt or reduce activity nota defense., It shall not be a defense for a permitteeIn an.enforcement action that it would have been necessary
, to halt or reduce the permitted activity In order to maintain cornpllancewlth the condltlons of this permit. .

, Duty to Mitigate: The pennitteeshall take all reasonable steps to minimizeor prevent anydisCharge in violationQfthis permit which has a reasonable
, likelihoodof adversely affecting human health or the environment.' ,

Duty 'to Provide Infannatlon. The permittee'shall furnish within a reasonabletime to the Agency or local agency approving sediment and erosion
plans,grading plans, or stormwater managementplans; or in the case of a stormwater discharge associated with industrial aCtivitywhich discharges
through a municipalseparatestorm sewersystem with an NPDESpermit: to the municipal operator otthe system, any infonnat ion which is requested

,to determine compliance,with this permit. Upon'request. the permittee shall also furnishto the Agency.or local agency approving sediment and erosion
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1.

N. Requiring an Individual Permit or an Alternative General Permit.

The Agency may require any person authorized by this permit to apply for and/or obtain either an individual NPDES permit oran alternative .
NPDES general permit. Any interested person may pet ition the Agency to. take action under this paragraph. Where the Agency requires a
discharger authorized to discharge under this permit to apply for an individual NPDES permit, the Agency shall notify the discharger in writing that
a permit application is required. This notification shall include a brief statement of the reasons for this decision, an application form, a statement
setting a deadline for the discharger to file the application, and a statement that on the effective date of the individual NPDES permit or the
alternative general permit as it applies to the individual permittee, coverage under this general permit shall automatically terminate. Applications
shall be submitted to the Agency indicated in Part II.D (Where to SUbmit)' of this permit. The Agencymay grant additional time to submit the
applicat ion upon request of the applicant. If a discharger fails to submit in a timely manner an individual NPDES permit application as required
by the Agency underthis paragraph, then the applicability of this permit to the Individual NPDES permittee is automatically terminated at the end
of the day specified by the Agency for application submittal. .

2. Any discharger authorized by this permit may request to be excluded from the coverage of this permit by applying for an individual permit In such
cases, the permittee shall submit an individual application in accordance with the requirements of 40 CFR 122.26(c)(1)(ii),with reasonssuppcrtlnq
the request, to the Agency at the address Indicated in Part 1\.0(Where to SUbmit) of this permit. The request may be granted by issuance of any
Individual permit or an alternative general permit if the 'reasons cited by the permittee are adequate to support the request..

3. When an individual NPDES permit is issued to a discharger otherwise subject to this permit, or the discharger Is authorized to discharge under
an alternative NPDES general permit. the applicability of this permit to the individual NPDES permittee Is automatically terminated on the effective
date of the individual permit or the date of authorization of coverage under the alternative general permit, whichever the case may be. When an
individual NPDES permit is denied to a discharger otherwise subject to this permit, or the discharger is denied for coverage under an alternative
NPDES general permit, the applicability of this permit to the individual NPDES permittee remairis 'in effect, unless otherwise specified by the
~~ . . . ' .

O. State/Environmental Laws. No condition of this permit shall release the permittee from any responsibility or requirements under other environmental
. statutes or regulations.

P. Proper Operation and Maintenance. The permittee shall at all times properly operate and maintain an facilities 'and systems of treatment and Control
(and related appurtenances) which are installed or used by the permittee to achieve compl iance with the conditions of this permit and with the
'requirements of storm water pollution prevention plans. Proper operation and maintenance also includes adequate laboratory controls and appropriate
quality assurance procedures. Proper operation 'and maintenance requires the operation of backup or auxiliary facilities or similar systems, installed
by a permittee only when necessary to achieve compliance with the conditions of the permit. .

•

0). . Inspection and Entry. The permittee shall allow the Agency or, in the case of a construction site which discharges through a municipal separate storm
sewer, an authorized representative of themunicipal operator or the separate storm sewer receiving the discharge, upon the presentation of credentials
and other documents as may be required by law, to: ..

1. ' Enter upon the permittee's premises where a re9~lated facility or activity Is located or conducted or where records must.be kept under the
conditions of this permit; . ' ' . . . '

2. Have access to' and coPY at reasonable times, any records that must be kept under the conditions of this permit; and
' . . . . "

3. Inspect at reasonable times any facilities or equipment (inclUding monitoring and control equipment).

R. PermitActions. This permit may be modified, revoked and reissued, or terminated for cause. The filing of a request by the permittee for a 'permit
modification, revocation and reissuance, or termination, or a notification of planned changes or antiCipated noncompliance does. not stay any permit
condition. . , .

Part VII. REOPENER CLAUSE

A. If there is evidence indicating potential or realized impacts on water quality due to any storm water discharge associated with industrial activity covered .
. by this permit, the discharger may be required to obtain individual permit or an alternative general permit In accordance with Part I.C (Authorization)'

of this permit or the permit maybe m!ldified to include different limitations and/or requirements.' .

. B. Permit modification or fevocation.will be conducted according to prcvlsions of 35 III. Adm, Code, Subtitle C, Chapter I and the provisions of 40 CFR
122.62, 122.63~ 122.64 and 124.5.

-,

Part VIII. DEFINITIONS

"~"means the Illinois Environmental Protection Agency.

"Best Management Practices" ("BMPs") means schedules of activities; proh ibitions of practices, maintenance procedures, and 'other management
practices to prevent or reduce the pollution of waters of the United States. .BMPs also include treatment requirements, operating procedures, and
practices to control plant site runoff, spillage .or leaks, sludge or waste disposal, or drainage from raw material storage.. . .

·· Commencement Of Construction" - The initial disturbance of soils associated with clearing, grading, Of excavating activities or othe'f construction
activities.

"CWA" means CleanWater Act (formerly referred to asthe Federal Water Pollution Control Ac~ or Federal Water Pollution Control Act Amendments '
of 1972) Pub.L. 92-500, as amended Pub. L. 95-217, Pub. L. 95-576, Pub. L. (96-483 and Pub . L. 97-117,33 U.S.C. 1251 et.seq.) .

. . I

"Dedicated portable asphalt plant" - A portable asphalt plant that IS located on or contiguous to a construction site and that provides asphalt only to
the construction site that the plant is located on or adjacent to. The term dedicated portable asphalt plant does not Include facilities that are .SUbject
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(viii) Transportation facilities classified as Standard Industrial Classifications 40, 41,42,44, and 45 which have vehicle maintenance shops, equipment
cleaning operations, or airport deicing operations. Only those portions of the facility that are either involved in vehicle maintenance (including
vehicle rehabilitation, mechanical repairs, painting, fueling, and lubrlcation), equipment cleaning operations, airport deicing operations, or which
are otherwise identified under subparagraphs (i)-(vii) or (ixHxi) of this subsection are associated with industrial activity;

(ix) Treatment works treating domestic sewage or any other sewage sludge or wastewater treatment device or system, used in the storage treatment,
recycling, and reclamation of municipal or domestic sewage, inclUding land dedicated to the disposal of sewage slLidge that are located within
the confines of the facility, with a designflow of 1.0 mgd or more, or required to have an approved pretreatment program under 40 CFR 403. Not
included are farm lands, domestic gardens or lands used for slUdgemanagement where slUdge is beneficially reused and which are not physically
located in the confines of the facility, or areas that are in compliance with 40 CFR 503;

(x) Construction activity inclUding clearing, grading and excavation activities except: operations that result in the disturbance of less than five acres
.of total land area which are not part of a larger common plan of development or sale;

(xi) Facilities under Standard Industrial Classifications 20, 21, 22,23,2434,25,265,267,27,283,31 (except 311),34 (except 3441),35,36,37
(except 373), 38, 39,4221-25, (and which are not otherwise included within categories (i)-(x».

'Waters" mean all accumulations of water, surface and underground, natural, and artificial, public and private, or parts thereof, which are wholly or
partially Within, flow through, or border upon the State of Illinois, except that sewers and treatment works are riot included except as specially
mentioned; provided, that nothing herein contained shall authorize the use of natural or otherwise protected waters as sewers or treatment works except
that in-stream aeration under Agency permit is allowable. .

ilr10.wpd
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CERTIFICATION FORM El

"I certify under penalty of law that this document and all attachments were prepared
under my direction or supervision in accordance with a system designed to assure that
qualified personnel properly gathered and evaluated the information submitted. Based on
my inquiry of the person or persons who manage the system, or those persons directly
responsible for gathering the information; the information submitted is, to the best of my
knowledge and belief, true, accurate, and complete. I am aware that there are significant
penalties for submitting false information, including the possibility of fine and
imprisonment for knowing violations."

Print Name ofAuthorized Representative Title

Signature ofAuthorized Representative Date
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CONTRACTORS/SUBCONTRACTORS

CERTIFICATION FORM E2

"I certify under penalty of law that I understand the terms and conditions of the general
National Pollutant Discharge Elimination System (NPDES) permit (ILRlOOOOOO) that
authorizes the storm water discharges associated with industrial activity from the
construction site identified as part of this certification."

•

•

Name ofContracting Firm

Address of Contracting Firm

Address of Site

Print Name ofRepresentative

Signature ofRepresentative

Telephone Number

Title

Date
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