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Patriot OverviewPatriot Overview

ENVIRONMENTAL SERVICES GEOTECHNICAL ENGINEERING MATERIAL TESTING

• Industrial, commercial, and public sector clients

• Provide expertise and information to make informed, cost-effective, business decisions

• Our client’s benefit through reduced project costs, decreased risk, and improved project 
quality
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Not For the Faint of Heart!
WARNING :Viewers May Experience an OSM!

Patriot Engineering and 
Environmental, Inc.

Introduction

• Urban Redevelopment – National Trend

• Metropolitan/Downtown Areas –
Desirable

• Previous Industrial and Commercial 
Properties – Mixed Use or Residential

• Major Public Projects – Arts, 
Entertainment Venues, Tech Incubators, 
Sports Arenas/Stadiums and Convention 
Centers
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Patriot Engineering and 
Environmental, Inc.

Fundamental Concepts

• Sites contain previously disturbed soils

• Soils typically will require undercutting for 
foundations or other special 
considerations

• Soils typically will have “environmental” 
impacts – contaminated soils, brick, 
concrete, wood, etc.

• Sites typically have limited “green space”

• Earthwork Cut/Fill balance – excess soils

Patriot Engineering and 
Environmental, Inc.

Fundamental Concepts

• All States have rules, regulations or 
policies (Brownfields)

• Definitions/vocabulary are important

• Environmental impacts may have 
significant financial and project timing 
impacts 

• Environmental considerations may modify 
the geotechnical/construction approach
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Patriot Engineering and 
Environmental, Inc.

Fundamental Concepts

Environmental professionals are generally not 
geotechnical or structural engineers and 
therefore do not normally concern 
themselves with structural backfill 
considerations or compaction standards 
when performing remedial excavations or 
capping operations to achieve closure.

Patriot Engineering and 
Environmental, Inc.

Fundamental Concepts

Similar to the Easter Bunny and the Tooth 
Fairy, environmental professionals generally 
believe in the existence of “self‐compacting 
fill” !
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Patriot Engineering and 
Environmental, Inc.

Vocabulary & Definitions

• Brownfield‐
A parcel of real estate that is abandoned or
inactive, or may not be operated at its
appropriate use and on which expansion,
redevelopment, or reuse is complicated
because of the presence or potential
presence of a hazardous substance, a
contaminant, petroleum, or a petroleum
product that poses a risk to human health
and the environment (IC 13‐11‐2‐19.3).

• Brownfield Program–
A regulatory/funding program utilizing
State, Federal or Municipal money to assist
in redevelopment of brownfield sites.

Patriot Engineering and 
Environmental, Inc.

Vocabulary & Definitions

• Solid waste – A Discarded Material, examples 
include:
– Ash residue, Contaminated sediments, Commercial 
solid waste, Hazardous waste, 
Construction/demolition waste, Household waste, 
Infectious waste, Liquid waste, Pollution control 
waste, Municipal solid waste, Regulated hazardous 
waste, Residential waste, Industrial process waste.
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Patriot Engineering and 
Environmental, Inc.

Vocabulary & Definitions

• Contaminated –
– Impacted by chemical constituents 
(petroleum, solvents, metals, PCB, etc.) 
above applicable regulatory thresholds

– Contains physical contaminants 
(asbestos, cinders, 
construction/demolition debris, foundry 
sand, concrete*, brick*, etc.) or is, by 
definition, a solid waste

– IDEM Policy – Any Non‐natural material

*May be exempt from solid waste rules

Patriot Engineering and 
Environmental, Inc.

Vocabulary & Definitions
• ERC – Environmental Restrictive Covenant

– An institutional control (IC) that limits use of an land area 
affected by environmental contamination. 

– Lists required Engineering Controls (EC)– physical barriers, 
constructed mitigations systems

– Is a legally binding document 
– Is recorded as part of the property deed 

• –Must remain attached to the property deed until IDEM 
approves removal of the ERC 

• Viewable via a property deed title search 

– May restrict all of a property parcel or a smaller area of a 
parcel
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Patriot Engineering and 
Environmental, Inc.

ERC Examples

• Commercial/Industrial use 

• No groundwater use

• Engineering control (pavement, 
excavation)

• Excavate/dispose above certain thresholds 
when encountered

• Reporting obligations – changes in use or 
construction

Patriot Engineering and 
Environmental, Inc.

Vocabulary & Definitions

• Common Regulatory Closure Types

–NFA – No Further Action

–CNTS – Covenant Not to Sue

–Comfort Letter/Site Status Letter 
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Patriot Engineering and 
Environmental, Inc.

Vocabulary & Definitions

• Closure Can Be Achieved By:
– Remediation

– Risk Assessment with ERC

– Exposure Prevention with ERC

– Combination of the above

• Note – may be media or 
contaminant specific

Patriot Engineering and 
Environmental, Inc.

Vocabulary & Definitions

Closure Does Not 
Mean Clean!!!
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Patriot Engineering and 
Environmental, Inc.

ENVIRONMENTALLY IMPACTED 
DEVELOPMENT AREAS

ENVIRONMENTALLY IMPACTED 
DEVELOPMENT AREAS

Patriot Engineering and 
Environmental, Inc.

RIVERSIDE/SITE 0153RIVERSIDE/SITE 0153
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Patriot Engineering and 
Environmental, Inc.

Patriot Engineering and 
Environmental, Inc.

FRANKLIN COLLEGEFRANKLIN COLLEGE
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Patriot Engineering and 
Environmental, Inc.

KEYSTONE CORRIDOR

Patriot Engineering and 
Environmental, Inc.

BRAZIL, IN
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Patriot Engineering and 
Environmental, Inc.

Elkhart Civic Plaza

Patriot Engineering and 
Environmental, Inc.

• Former MGP site (Brownfields Program)

• ERC (No residential, etc.)

• Portion of site previously excavated to > 20’

• Backfill – “tracked in via Bulldozer”

• COC – VOC, PAH

• Vapor Intrusion potential issue

Site Specifics
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Patriot Engineering and 
Environmental, Inc.

Example Project Sites

Patriot Engineering and 
Environmental, Inc.

My Favorite Site
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Patriot Engineering and 
Environmental, Inc.

FOUNDATIONS 101

Patriot Engineering and 
Environmental, Inc.

Shallow Foundation Basics 
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Patriot Engineering and 
Environmental, Inc.

Deep Foundation Basics

Patriot Engineering and 
Environmental, Inc.

Slab Foundation Basics
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Patriot Engineering and 
Environmental, Inc.

Displacement Method 
( Little to No Spoils)

Impact® Pier Construction

Patriot Engineering and 
Environmental, Inc.

Then, as hollow 
mandrel is 

raised, stone 
flows from 

hopper down 
through 
mandrel.

High-
Frequency

Impact 
hammer

After 
driven 
to full 
depth, 

mandrel 
is raised 
up 3 ft

Then 
driven 
back 
down 
2 ft

Dense, 
1 ft 
lifts

Crowd 
pressure from 
rig weight and 

hydraulics

First, 
mandrel is 

driven to full 
depth, with 
sacrificial 

cap covering 
tamper foot.

Impact Construction

Can modify stroke pattern in 
different soils
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Patriot Engineering and 
Environmental, Inc.

Development Considerations

• Shallow v Deep Foundations
– Consider Financial Impacts – Cost/Benefit

– Creative Alternatives – grade changes, etc.

• Dewatering – Construction/Permanent 
– Treatment prior to discharge

• Storm sewer – Drinking Water Standards

• Sanitary – by Permit

• Safety
– Drilling personnel

– Contractors

Patriot Engineering and 
Environmental, Inc.

Development Considerations

• Safety during/after construction

– Health & Safety Plan

– Contractor & Maintenance Personnel –
Training/Monitoring (40 Hour HAZWOPER?)

– Building occupants

• Post‐ construction restrictions – ERC (Long 
– Term Care)
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Patriot Engineering and 
Environmental, Inc.

Development Considerations

• Soil Management Plan ‐ Soils encountered 
during construction activities may be 
subject to special considerations or 
handling due to potential environmental  
impacts.

• Notification/Timing – Schedule Impacts

– Approvals – Landfilling, Alternate use

• Legal – “Ownership”, Liability

Patriot Engineering and 
Environmental, Inc.

Soil Management Plan

• Previous Investigations/Results

• Hazard/Contaminant Identification

• Health & Safety Considerations

– Required Training (HAZWOPER?)

• Monitoring Requirements

• Material Handling/Disposal Requirements

– Soil

– Groundwater
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Patriot Engineering and 
Environmental, Inc.

Development Considerations

• Remedial/Mitigation System Impacts

– Groundwater Remediation/dewatering 
(preconstruction/post‐construction 
operational timing)

– Vapor Intrusion/Barrier construction

• Dewatering – Permanent 

– Treatment prior to discharge

• Storm sewer – Drinking Water Standards

• Sanitary – by Permit

Patriot Engineering and 
Environmental, Inc.

Critical Questions

• Is the Fill Contaminated or Solid Waste?

• Is the Site in a Regulatory Program? Or 
“closed” under a prior regulatory program?

• Will Fill remain undisturbed or Excavated?

• Final disposition of Fill ‐ On‐site or Off‐site?
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Patriot Engineering and 
Environmental, Inc.

Contaminated Fill
• Undisturbed

– Threshold Comparison – Residential/Industrial

– ERC

– Not defined as a waste

• Excavation

– Defined as waste

– Primary option – Disposal (RCRA)

– Requires Regulatory Approval for Alternate Use

– *Note – Health & Safety Issues

Patriot Engineering and 
Environmental, Inc.

On-Site Use

• On‐Site

– Undisturbed 

• Threshold Comparison

• ERC

– Excavated/Disturbed

• Alternate use (Ex. – Landscape Berm, Structural Fill)
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Patriot Engineering and 
Environmental, Inc.

Off-Site Use/Disposal

• Off‐Site Waste Disposal
– Waste Characterization/Approval (RCRA)

• Contained In Policy – Listed Hazardous Waste

– Landfill Selection – Non‐Hazardous
• NOT a “Clean Fill” Site

• Permitted C/D Landfill

• MSW Landfill

– Identify Generator – Owner, Operator, Contractor

– Screening/Manifesting – “Contained in”

– May Require Legal review

Patriot Engineering and 
Environmental, Inc.

Off-Site Use/Re-use

• Off‐Site Beneficial/Alternate Use

–Waste Characterization/Approval

– Identify Generator – Owner, Operator, 
Contractor

– Identify Alternate Use Project – Requires 
Regulatory Approval (No sham disposal)

– Project specific approval 

– Screening/Manifesting

– Legal Review

41

42



22

Patriot Engineering and 
Environmental, Inc.

VAPOR INTRUSIONv

Patriot Engineering and 
Environmental, Inc.

Options to Address Unacceptable VI Hits

Additional Sampling

Positive Pressure HVAC 
System

Vapor Mitigation System
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Patriot Engineering and 
Environmental, Inc.

Vapor Mitigation Options

Passive or active systems

PASSIVE

• Sealing
• Vapor barriers (pre‐ and post‐construction)
• Passive venting

ACTIVE

• Sub‐slab depressurization systems
• Building overpressurization (HVAC)

Patriot Engineering and 
Environmental, Inc.

Typical Vapor Mitigation System
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Patriot Engineering and 
Environmental, Inc.

“So Let’s Just Don’t Do Any Sampling, Slap in a VI 
Mitigation System, and Forget About It”

Patriot Engineering and 
Environmental, Inc.

IDEM VI System Operating Timeframe

“Routine long term operation, maintenance 
& monitoring (OMM) of the vapor mitigation 
system will be necessary for as long as it is 
used to interrupt  the VI pathway” – IDEM Vapor 

Remedy & Implementation Guidance document – February 2014
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Patriot Engineering and 
Environmental, Inc.

Current IDEM VI Mitigation System
Sampling Requirements

Schedule 1

1. Perform activities specified 
in Section 3.3, generally on 
an annual basis.

2. Annual sampling of lA
during the winter worst case 
season during the first, 
second, and fifth year, and 
every fifth year thereafter.

Schedule 2

l. Perform activities specified in 
Section 3.3, generally on an 
annual basis.

2. Annual sampling of IA during 
the  winter
worst case season during the 
first, second, and fourth year, 
and every other year thereafter.

Patriot Engineering and 
Environmental, Inc.

Question:  How Long is “Thereafter”?
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Patriot Engineering and 
Environmental, Inc.

• We would like a lump sum fee proposal from Patriot Engineering to 
provide soils testing for the new High School. Attached is a site plan with 
the soil boring locations and our preliminary building design. We would 
like for you to include the following information in your written soils 
report: 

• 1. Ten (10) ‐ 15’ deep soil borings. 

• 2. Ground water levels. 

• 3. Soils classifications. 

• 4. Soil bearing pressure. 

• 5. Foundation and concrete slab‐on‐grade design recommendations. 

• 6. Any other relevant building design information. 

Case Study #1 ‐ RFP

Patriot Engineering and 
Environmental, Inc.
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Patriot Engineering and 
Environmental, Inc.

Patriot Engineering and 
Environmental, Inc.

SELECTED REMEDY

• Excavation/Capping

• 2 feet of “Certified” Clean Soil

• No Compaction

• Visual barrier

• ERC
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Patriot Engineering and 
Environmental, Inc.

Patriot Engineering and 
Environmental, Inc.

• Soil Borings encountered:

– Unsuitable structural fill to depths of up to 9 feet

– Shallow Groundwater (3’‐9’)

• Foundation Options

– Shallow spread footings (Undercutting)

• Soil disposal/Dewatering

– Geopiers/Helical piers (Recommended due to 
environmental conditions)

Case Study #1 – Construction 
Considerations
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Patriot Engineering and 
Environmental, Inc.

Case Study #2

Patriot Engineering and 
Environmental, Inc.

• TCE contamination in the groundwater and 
storm water from offsite sources

• Not caused by the Site

• Treatment and management expenses are 
cost‐prohibitive

The Problem
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Patriot Engineering and 
Environmental, Inc.

• 1883 – Industrial Site – Mill, Railroad, Gas 
Station(s)

• 1997 – VRP Application

• 2001 – Covenant Not to Sue Issued 

– Petroleum

– Non‐Residential Use

– No groundwater use

Site History

Patriot Engineering and 
Environmental, Inc.
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Patriot Engineering and 
Environmental, Inc.

• 2016 – During Construction

– Three Underground Storage Tanks and Brick Lined 
pit discovered/Closed (Full VOC/SVOC analysis)

• No VOCs discovered (TCE)

– Planned residential use conflicted with 2001 use 
restrictions

– Previous Deed restrictions of Non‐residential use 
vacated 

– New ERC

Site History (continued)

Patriot Engineering and 
Environmental, Inc.

Site Restriction
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Patriot Engineering and 
Environmental, Inc.

• 2018/2019 During Construction
– Elevator/Bedrock – Free Product (TCE & 
Petroleum)
• Hazardous waste levels
• Discharge to Creek/Storm water channel

– Additional USTs encountered (2)
• Contain product – Gasoline
• Soil Impacts

– Basement perimeter drain
• Contaminated Low level TCE

• Petroleum

Site History (continued)

Patriot Engineering and 
Environmental, Inc.

• Owner’s need is to have a dry garage / lower 
level

– The Site cannot have visible pools of water on the 
garage level floors and,

– Floor Drains ‐ Remove snow and ice melt coming 
from automobiles parked in the garage area

Site Decision Analysis
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Patriot Engineering and 
Environmental, Inc.

Patriot Engineering and 
Environmental, Inc.

• Stormwater infiltration during storm events

• Hydraulic connection with western 
stormwater canal (shallow soils and backfill)

• Stormwater canal in state of disrepair

• Bedrock ‐ Fractures in Karst topography allows 
transport of fluids in fissures

Mechanisms for Groundwater 
Infiltration at the Site
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Patriot Engineering and 
Environmental, Inc.

Patriot Engineering and 
Environmental, Inc.

• Dewatering – hazardous & non‐hazardous 
– Frac tank & Hauling to Treatment Facility (> $750k)

• Hazardous Waste Generator

• Upgradient source(s) identified (dry cleaner)
– Storm water channel contaminated upstream

• Potential treatment/discharge permitting(in 
perpetuity)
– NPDES – storm water channel

–WWTP – sanitary sewer

Current Status
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Patriot Engineering and 
Environmental, Inc.

• Negotiating with City WWTP Utilities 
Department 

• IDEM response to ISI submittal
– UST closure
– Emergency Response/Discharge to Surface water
– Bedrock contamination
– Upgradient source(s)
– Vapor Intrusion

• Water Hauling (unsustainable ‐ cost prohibitive)
– $300k per year

Current Status

Patriot Engineering and 
Environmental, Inc.

Case Study #3 – Peru, Indiana
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Patriot Engineering and 
Environmental, Inc.

• 1906 – 1989 ‐ Former Railyard including 
fueling and maintenance operations

• 1990’s – On‐Site Structures demolished

• 1989 – 2017 – Numerous environmental 
investigations and partial remediation of soil

Site History

Patriot Engineering and 
Environmental, Inc.

• 2011 – Initial VRP closure 

• 2011 ‐ Covenant Not to Sue Issued to CSX, 
including ERC for:

– Petroleum contamination

– Contaminated soil management

– Restricted to Non‐Residential Use

– No groundwater use

– Potential Vapor Intrusion issues

Site History
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Patriot Engineering and 
Environmental, Inc.

• 2017 – Comfort Letter

– Additional investigation

– Concentration data averaged across the Site

– Allows for “Residential” development

• No single family or Duplex w/o additional investigation

– Lead and Petroleum contamination

– Contaminated soil management

– No groundwater use

– Potential Vapor Intrusion issues

Site History

Patriot Engineering and 
Environmental, Inc.

“AFFECTED AREA”
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Patriot Engineering and 
Environmental, Inc.

ERC Language

Patriot Engineering and 
Environmental, Inc.

ERC Language
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Patriot Engineering and 
Environmental, Inc.

ERC Language

Patriot Engineering and 
Environmental, Inc.
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Patriot Engineering and 
Environmental, Inc.

• Soils outside of the Affected Area can be used 
on Site with relatively minor environmental 
restrictions;

• Any soil leaving the Site must be properly 
characterized and disposed at a licensed 
landfill;

Construction Management

Patriot Engineering and 
Environmental, Inc.

• Soils contained in the Affected Area as defined 
by IDEM must be either excavated and 
properly disposed or capped by an engineered 
barrier (maintained);

• Groundwater cannot be extracted during 
construction or post‐construction activities 
unless properly managed and treated;

Construction Management
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Patriot Engineering and 
Environmental, Inc.

• Development of any single‐family and / or 
duplex residential construction is prohibited 
without further investigation;

• On‐Site concrete from previous structures may 
be removed and used subject to relatively 
minor environmental restrictions.

Construction Management

Patriot Engineering and 
Environmental, Inc.

• Any newly constructed residential or 
commercial or industrial structures must be 
evaluated and constructed to mitigate any 
potential vapor intrusion;

Construction Management
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Patriot Engineering and 
Environmental, Inc.

• Management Plan – soils, groundwater, 
concrete 

– Soils – Inspection and Oversight

• On‐Site (Re‐use) and Off‐Site (Disposal)

– Groundwater – treatment & discharge

• Construction dewatering

• Basements & sumps

– Concrete removal– Inspection & cleaning

“Additional” Tasks

Patriot Engineering and 
Environmental, Inc.

• Monitoring by Environmental Professional

• Cap/Engineered barrier – construction and 
maintenance (in perpetuity)

• Vapor Intrusion 

– Design considerations – vapor barriers

– Post‐construction evaluation

– Potential mitigation system

“Additional” Tasks
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QUESTIONS ?QUESTIONS ?
Douglas B. Zabonick, P.E.

Indianapolis Group Manager, Patriot Engineering
dzabonick@patrioteng.com

317‐576‐8058
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