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Agenda 

Safety Moment Steve Laszewski
90% Design Documents – Overview and 
Highlights
- RA Design Report

- OM&M
- FSP
- CQAP
- AMP
- ECSMP
- QAPP

Brian Symons

Upland Remediation Schedule Erin Hughes
RAOs and Case Closure Approach Erin Hughes
Other MGP Sites with Similar Closure Strategies; 
Lessons from NR700

Brian Symons

Permitting Timeline Brian Symons
GLNPO Update Erin Hughes 



90% Remedial Action Design
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Key Elements of 90% RA Design Report   

◆ Comment response matrix table attached to the cover letter.

◆ Sections 1.5 to 1.7 further describe monitoring to achieve RAOs, 
Contingency Action Plan, site closure approach, and continuing obligations.

◆ Performance monitoring approach (Table 1-1) and regulatory cross-
reference (Table 1-2) added.

◆ Appendices revised including estimated residual soil/groundwater levels.

 Appendix B-1 added to illustrate soil data and present most current groundwater data.

 Appendix D-1 revised to further illustrate and document biosparge and MNA 
performance estimates.

◆ Other sections, tables, and drawings revised to address specific WDNR 
comments noted in the comment response matrix table.
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◆ Insert Site Layout Map from RAOR showing 
site features, plan to discuss and emphasize 
current landuse (e.g. no MGP site since 19xx, 
adjacent property constraints, railroad).

Complex site has multiple 
parcels/owners and 
stakeholder infrastructure 
constraints

Excavation Constraints:
Bridge Piers
Existing Utilities
Concrete plant
WWTP facility
RR tacks 
Roads
Former MGP Building
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Upland Remedial Action Layout
◆ Soil: Excavation, Biosparge and SVE

◆ Groundwater: Biosparge and SVE

◆ SWLP TO Focus on Source Areas
Targeted Excavation approximately 
10,600 in-situ cubic yards of soil 
(13,000 cubic yards of bulked soil)

Install 138 vertical biosparge 
wells and a SVE System 
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Biosparge/SVE Schematic

SVE Equipment

Air Sparge Wells

Biosparge Equipment
Target Area of Influence in 

Unsaturated and Saturated Soil

Vapor 
Monitor 

Point

Horizontal SVE Well
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Summary of Selected Remedy and Remedy Performance 

◆ RA Option 3 (excavation, biosparge/SVE, and MNA) was selected as the 
WDNR-approved preferred remedy in the RAOR

◆ Source control consists of removal and treatment

◆ Source control leads to lower residual soil concentrations and greater 
groundwater plume reductions

◆ Monitoring to establish that asymptotic SVE and stable groundwater 
conditions are attained (more detail included in the OM&M Plan)

◆ NR726 Closure Criteria (more detail included in the OM&M Plan)



OM&M, FSP, CQAP, AMP, ECSMP
and QAPP Documents 
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Key Elements of Documents   

◆ OM&M Plan

 The RA OM&M Plan describes operation, maintenance, monitoring for implementing 
the RA and defines the approach to demonstrate achievement of applicable RAOs. 

◆ CQAP

 The CQAP outlines the construction inspection and documentation procedures utilized 
before, during, and after construction activities. 

◆ FSP

 The FSP describes RA sampling and analytical procedures, QA/QC, and reporting for 
soil, water, and air including both field screening and off-site laboratory analyses.

◆ AMP

 The AMP describes how ambient air quality will be managed during construction. 
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Key Elements of Documents   

◆ ECSMP

 The ESCMP describes the site-specific erosion control and stormwater management 
practices implemented before land disturbance and during construction and describes 
conditions established during construction to minimize post-construction erosion.

◆ QAPP 

 The RA QAPP describes the QA/QC methods and standard operating procedures 
(SOPs)for the collection and analysis of environmental samples (soil, groundwater, air, 
and soil gas chemistry samples, and in-situ soil data). 



Upland Remediation Schedule 
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Upland Remediation and Monitoring Schedule 

Upland Design 
and Approval

Contracting

Contractor 
Prep, 

Permitting, and 
Mobilization

Upland 
Remedial 

Construction

Construction 
Completion 

Report

Biosparge/ 
SVE 

Operation

Upland Site 
Monitoring

Site Closure

Sep
Oct
Nov
Dec
Jan
Feb
Mar
Apr
May
Jun
Jul
Aug
Sep
Oct
Nov
Dec

Task

2022

2021

2026

2028
2027

2023
2024
2025



RAOs and Closure Approach



Page 15

Remedial Action Objectives 

 RAO 1 – Shallow Soils (0 to 4 feet below ground surface [bgs]): Reduce risk to human health 
receptors from direct contact. Remove shallow contaminated soils with concentrations that exceed 
the WDNR Chapter NR 720 Residual Contaminant Levels for Direct Contact (D-C RCL), Industrial 
exposure, Not-To-Exceed concentrations.  These D-C RCL levels are listed in Table 2-1 of the Field 
Sampling Plan (FSP) (Foth, 2021b).

 RAO 2 – Deeper Soils (>4 feet bgs): Reduce contaminant mass in subsurface soil source 
materials. Reduce the contaminant mass in soil and groundwater as measured from pre- and post-RA 
measurements and approach an asymptotic rate of mass removal for an in-situ remedy, demonstrating 
that active remedy operations can cease.

 RAO 3 – Groundwater: Restore groundwater to the extent practicable. Attainment of a stable or 
receding groundwater plume, as demonstrated over a minimum of eight quarterly sampling events, 
indicating sustained groundwater Natural Attenuation. 
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Remedial Approach and Closure Strategy 

◆ Active Remedial Measures in 2022:

 Excavation 10,600 cy soil in-situ 

 ORC in backfill below water table

 Backfill with low permeability materials

 Biosparge/SVE construction and 
approximately 4 years of operation

 Performance Based Closure per 
NR700/NR726 Approach 

◆ Source control/removal at 
approximately 95% contaminant 
mass, leaving residual contamination 
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Driving COCs at the Site
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Source Targeted for Removal 
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Source Targeted for Removal 
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Biosparge and MNA Performance Evaluation 

◆ Biosparge, Enhanced MNA, and MNA were evaluated using standard 
industry approach and equations for removal of chemicals with time.

◆ Model results are most sensitive to biodegradation rates.  Aerobic and 
anaerobic rates based on literature citations and Foth experience.

◆ Other key parameters established based on site-specific data: initial 
soil/groundwater concentration, soil/water partition coefficients, total 
organic carbon content and aquifer hydraulic conductivity.

◆ Site-specific soil/water partition coefficients compare well with WDNR 
default data (from EPA RSL Table).
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Predicted Biosparge and MNA Performance
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Remedial Approach and Closure Strategy 

◆ Monitoring approach will seek to confirm groundwater contamination 
plume is shrinking/stable and poses no human health or environmental risk

◆ Active remediation followed MNA to Achieve Remedial Active Objectives

◆ As provided in NR700 WDNR Continuing Obligations will apply to 
Properties
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NR726.05(6) Closure Criteria

◆ Adequate source control measures have been taken.

◆ Natural attenuation will bring the groundwater into compliance with NR 140 
within a reasonable period of time.

◆ The groundwater plume margin is stable or receding.

◆ There is no existing or anticipated threat to public health, safety or welfare 
or the environment.

◆ All applicable environmental laws have been complied with.
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Remedial Approach and Closure Strategy 

◆ Contingency Action Plan (in OM&M Plan)– if RAOs are not met:

 Adjust treatment system

 Treat soil or groundwater for a longer time prior than expected

 Perform targeted active remediation in select areas 
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Table 1-1 Monitoring 

to Achieve Remedial 

Action Objectives



Other MGP Sites with Similar 
Closure Strategies; Lessons Learned 
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Lessons Learned with NR 700 

◆ MGP Sites In Wisconsin

 Reviewed closure summaries for the 29 closed MGP sites 
throughout Wisconsin.

 Current and future land use was generally industrial.

 The most common remedy for removing source area soil 
excavation.

 Other remedies were evaluated and/or utilized at these sites 
including biosparging/SVE, in-situ soil stabilization (ISS), and 
chemical injection (ISCO or for enhanced MNA).

 A combination of soil cover, gravel cover, asphalt pavement, and/or 
building foundation met the “Cover or Barrier” performance 
standard, consistent with clay fill in the former MGP gas holder and 
former Hortonsphere excavations.
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Lessons Learned with NR 700 

◆ MGP Sites In Wisconsin

 Nearly every closed MGP site had residual groundwater above the enforcement 
standard of 5 ug/L for benzene and/or residual benzene or PAHs above groundwater 
protection RCLs.

 Residual groundwater concentrations of benzene were as high as 4,900 ug/L.

 Residual soil concentrations:

• Benzene as high as 56,000 ug/kg in deep soil, compared to a site-specific target excavation 
concentration of 5,000 ug/kg and site-specific biosparge  target concentration of 1,000 
ug/kg.

• Naphthalene as high as 500,000 ug/kg in deep soil.

• Benzo(a)pyrene as high as 15,700 ug/kg in deep soil.



Permitting Timeline
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Permitting   

◆ Permits to complete

 BNSF: Environmental Access, Shoring, Underground Boring, Track Monitoring Plan

 City of Superior: ROW/Traffic Control, Treated Wastewater Discharge, Stormwater

 WDNR: Construction Stormwater, Air Discharge Notice of Intent, Underground Injection

◆ Schedule

 Outstanding issues – BNSF permitting is longest/most difficult (6 weeks minimum) 

 Alignment with 2022 construction

 Submittal dates in revised schedule



GLNPO Update
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In-Water Remediation and Monitoring Schedule 
◆ The FFS will incorporate the new 

sediment PDI Data
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In-Water Remediation and Monitoring Schedule 
Prepare FFS FFS Approval

In-Water Design 
and Approval

Contractor Prep, 
Permitting, and 

Mobilization

In-Water 
Remedial 

Construction

Project Close Out 
with GLNPO

Oct
Nov
Dec
Jan
Feb
Mar 30%  RD Check-In

Apr
May 60%  RD Submittal

Jun
Jul 90%  RD Submittal

Aug
Sep Finalize RD

Oct
Nov
Dec
Jan
Feb
Mar
Apr
May
Jun
Jul
Aug
Sep
Oct
Nov
Dec

Task

2021

2022

2023
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Adjourn 


