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INTRODUCTION 
 
Ford Motor Company’s Twin Cities Assembly Plant is located on two (2) parcels of property in the City of St. 
Paul.  The Main Assembly Building and Paint Building are located on a parcel of approximately 122 acres 
on the bluff above the Mississippi River Gorge.  Support facilities, consisting of the Steam Plant and Waste 
Water Treatment Facility, are located on approximately 24 acres along the Mississippi River.  The specific 
focus of this application is the parcel on the bluff above the Mississippi River Gorge.  
 
Construction of the original Manufacturing/Assembly Plant and Steam Plant was completed in 1924 and 
production of vehicles (Model T car and Model TT pick-up) began in 1925.  The original plant consisted of 
approximately 859,000 square feet (SF) of floor area that included facilities to weld vehicle body 
components, paint vehicle bodies, manufacture windshield and door glass, and complete final assembly of 
the vehicles.  During the decades of the 1960’s, 1970’s and 1980’s additions to the original plant and new 
facilities adjacent to the original plant increased the total floor space from its original configuration to its 
essential current configuration.  In 1998 the Training Center was completed for the last addition.  This 
building area is designated the Main Assembly Building. 
 
During the 1980’s construction of a new Paint Building and Ancillary Structures was completed adding new 
facilities for painting vehicle bodies.  When the new Paint Building and ancillary facilities were placed in 
operation, the existing paint facilities located in the Main Assembly Building were removed providing 
additional floor space for the welding of body components and final assembly of the vehicles.  
 
In 2007 Ford Motor Company announced that manufacturing and assembly of the Ranger pick-up would be 
discontinued, the Twin Cities Assembly Plant would be closed, buildings would be demolished and the 
property would be sold for new development.  The date for discontinuing Ranger production was extended 
several times. The last Ranger pick-up to be produced at the Twin Cities Assembly Plant drove off the 
assembly line on December 16, 2011. 
 
This submittal addresses the demolition focus area (for Phase 1) and provides the required information 
identified by the City of Saint Paul submittal requirements for site plan review for large site demolition. 
 
DISPOSITION PLAN DEVELOPMENT 
 
Subsequent to announcing closure of the Twin Cities Assembly Plant, Ford formed an internal Steering 
Committee to develop a plan for the disposition of the Plant and property. The Disposition Plan consisted of 
four (4) major phases, which are as follows: 
 

• Removal of Plant Equipment for transfer to other Ford facilities and asset sales to outside buyers; 
• Environmental Assessment of the Site; 
• Environmental Decommissioning and Demolition of the Structures and Restoration of the Site; and, 
• Marketing of the property to prospective Developers. 

 
The timeline for these various phases is reflected on the Redevelopment Timeline in Section III.  
 
This Disposition Plan is focused only on the approximately 122 acres of property on the bluff above the 
Mississippi River Gorge.  As reflected on Figure 1, Overall Property Plan, in Section II, this area is bounded 
on the north by Ford Parkway, on the east by adjacent parcels and Cleveland Avenue, on the south by a rail 
yard and South Mississippi River Boulevard and to the west by South Mississippi River Boulevard.   Figure 
2, Complete Demolition, in Section II, presents the focus area. 
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The Environmental Decommissioning and Demolition of Structures Site Restoration has been further divided 
into three (3) Phases. 
 

• Phase 1 - Environmental decommissioning within the structures and demolition of structures to the 
top of the building floor slabs.  Development of the scope of work of this Phase has been 
completed, proposals have been solicited and received from Contractors invited to bid and the 
successful bidder has been selected.  A Subcontract has been issued to Independence 
Excavating, Inc. for this Phase. 

• Phase 2 - Environmental decommissioning within basements and tunnels below the floor slabs, 
demolition of floor slabs, demolition of building foundations, utility lines, conveyor trenches, 
equipment pits and basements to a depth 6’ below floor slab elevation and demolition or in-place 
abandonment of utility lines, equipment pits, basements and tunnels 6’ or more below floor slab 
elevation. The scope of work for this phase has been developed and is presented within this 
supplemental site plan submittal.  A contractor solicitation for this effort will be issued to selected 
vendors in 2013, after receipt of site plan approval. 

• Phase 3 – Site restoration including grading, topsoil, and establishment of landscape vegetation.  
The scope of work for this phase has been developed and is presented within this supplemental 
site plan submittal.  A contractor solicitation for this effort will be issued to selected vendors in 
2013, after receipt of site plan approval. 

• Selected Parking Lot Areas (Future Work) - Existing pavement areas north of the Main Assembly 
Building and east of the Paint Building will remain in place during Phase 1 through Phase 3.  These 
areas are anticipated to benefit redevelopment potential for the site.  These areas, including the 
associated subsurface drainage infrastructure, would be conveyed to a new owner with the 
pavement and below grade utilities being removed, reconfigured or rebuilt as appropriate to 
support redevelopment.  In the event the site is not conveyed to a new owner for redevelopment, 
Ford commits to complete removal of these parking lot areas within five years from the date of 
Master Site Plan (MSP) approval.  

 
The MSP September 11, 2012, submittal and this supplement address in detail the scope of work for Phase 
1, Phase 2 and Phase 3.   
 
 
PHASE 1 SCOPE OF WORK 
 
The Twin Cities Assembly Plant consists of two (2) major buildings - Main Assembly Building (Body Weld 
and Final Assembly) and Paint Building - each with associated ancillary structures.  The area occupied by 
the Paint Building and its ancillary structures totals approximately 372,000 SF.  The area occupied by the 
Main Assembly Building and its ancillary structures totals approximately 1,495,000 SF.  Figure 3, Phase 1 
Demolition Activity Area Plan, in Section II, presents the demolition activity area and building demolition 
square footage.  Figure 4, Phase 1 Building Demolition, in Section II, reflects the buildings to be demolished 
as part of the Phase 1. 
 
The general sequence in which the tasks for Phase 1 Environmental Decommissioning and Demolition will 
progress is the Paint Building and its associated ancillary structures will be completed first as Stage 1.  This 
will be followed by the Main Assembly Building and its associated ancillary structures as Stage 2.  Figure 5, 
Phase 1 General Sequence of Demolition, in Section II, reflects this sequencing.  Tasks at the Paint Building 
will essentially follow a north to south path and tasks at the Main Assembly Building will essentially follow a 
south to north path.  At the Main Assembly Building the outer most two (2) bays along South Mississippi 
River Boulevard will be the last portion of the Main Assembly Building to be demolished.  Prior to the start of 
this sequence of demolition work at the Main Assembly Building, a security fence will be erected along 
Mississippi River Blvd. along the west elevation from the entrance at the south to the entrance at the north.  
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To support understanding of the sequencing, Demolition Sequence Phasing Plans are included in Section 
V. 
 
The timing of Phase 1 is shown on the Redevelopment Timeline in Section III.  The tasks to be performed in 
each of the major areas of work are detailed below. 
 

• Environmental decommissioning of regulated materials.  This includes the removal, handling, 
characterization, transportation and disposal of any and all regulated materials present in the 
structures.  This includes, but is not limited to, materials such as asbestos containing materials, oil-
containing electrical equipment (PCB and non-PCB), lighting fixture lamps, ballasts and capacitors, 
equipment oils (PCB and non-PCB), residuals remaining in piping systems subsequent to draining 
and flushing those piping systems, residuals remaining in above ground storage tanks (ASTs) and 
underground storage tanks (USTs) subsequent to draining, wood block flooring, PCB-impacted 
building materials (eg. window caulk, exterior pre-cast panel vertical expansion joint compound, 
floor slab expansion joint compound, roofing materials, etc.) and other regulated waste streams 
that cannot be included with demolition debris or construction debris.  

 
• Cleaning and removal of impacted accumulations from interior surfaces.   Surfaces to be cleaned 

include, but are not limited to, walls, floors, piping, building structural framing, equipment, pits and 
trenches.  Types of environmental impact may include oil and grease accumulations, paint system 
residues, loose paint accumulations, wax adhesives, grease or other materials that would impact 
resulting demolition debris.  Concrete surfaces with oily accumulations shall be cleaned until there 
is no further sign of free-flowing oil emanating from the surface or until it is determined, by the 
Environmental Engineer, that surface cleaning will not sufficiently decontaminate the concrete 
matrix.  All wash waters from cleaning, oily waters or other liquids contained in pits, vaults, sumps, 
etc. will be disposed at an off-site licensed facility or treated by Subcontractor furnished treatment 
equipment prior to discharge to the onsite sewer system. The Environmental Engineer will sample 
and characterize the waste water to determine the appropriate disposition. 
 
All environmental decommissioning of regulated materials and cleaning shall be monitored by the 
Environmental Engineer. The Environmental Engineer shall characterize the waste streams to 
determine the type of facility where these waste streams can be disposed. Waste streams can only 
be disposed at those Waste Management Suppliers (WMS) disposal facilities that have been 
approved by Ford Motor Company and have a Master Service Agreement (MSA). 
 

• Demolition of structures.  The building structures will be demolished to the top of the concrete floor 
slabs.  Prior to the start of demolition of a building, the utilities - natural gas and water - will be shut 
down and the supply piping will be drained, cut and capped.  Natural gas piping will be evacuated 
to remove gaseous residues prior to removal of the piping.  Electrical services to each building will 
be disconnected at the primary substation, located in a basement of the Main Assembly Building, 
prior to the start of demolition of a building.  Additionally, fire suppression piping within a building 
will be shut down.  Post Indicator Valves (PIVs), on the underground fire loop piping for the 
building’s fire suppression zones, will be closed, the systems drained and the supply piping for the 
zones will be cut and capped.  The underground fire loop piping around all buildings will remain 
active and charged throughout the demolition process.  Demolition debris will be sorted and 
characterized by composition - ferrous, non-ferrous, wood, masonry, concrete, etc. - and loaded for 
transportation either to a recycle or disposal facility through a Ford approved WMS.  
 
Several buildings contain equipment pits and trenches.  Once the building structure demolition 
debris has been sorted and removed, equipment within the pits and trenches will be removed and 
properly disposed.  The interior surfaces of the pits and trenches will be cleaned as described in 
the cleaning task above. 
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• Erosion and sediment control.  Erosion and sediment control for Phase 1 is reflected on Sheets 44 

through 51 and the Storm Water Pollution Prevention Plan (SWPPP) is reflected on Sheets 42 and 
43 of the 2012 Demolition Drawings included in Section VII of the September 11, 2012 submittal.   
 
There will be no disturbed soil areas in Phase 1.  Off-site discharge points will be monitored by a 
certified erosion control supervisor who will be responsible for overseeing implementation of the 
SWPPP.  The inspections and maintenance plan for the construction site and erosion prevention 
and sediment control BMPs is contained within the SWPP and will ensure effective performance. 
 
As identified above, all regulated materials will be addressed in the pre-demolition abatement effort 
as part of Phase 1, prior to building demolition.  For the construction/demolition effort, pollution 
prevention management, dust control and related efforts are contained within the SWPPP.   
 
A Hydrocad calculation for the existing and proposed rate of storm water discharge from the site is 
provided under separate cover.  A Summary of Stormwater Water Quality is included as an 
attachment to this text. 
 

• Phase 1 restoration of the site following building demolition.  All utility network openings within the 
main floor slab areas will be capped.  Underground sanitary piping exiting the buildings will be cut 
and capped outside of the building footprint.  Below ground structures and piping for sanitary 
systems, storm water systems, and industrial sewer systems will be cleaned to remove all 
accumulations, including handling, transportation and disposal of residual solids.  This process will 
also be monitored by the Environmental Engineer.  Once cleaning has been completed, all 
structures and piping will be video inspected to document where integrity issues, if any, are 
potentially present. 
 
For protective purposes, a protective access barrier system will be installed around all pits and 
trenches once demolition has been completed. Finally, all concrete floor slabs will be broom swept 
and extraneous trash removed. 
 
There are four (4) known USTs on the site.  Removal of these USTs is included in the scope of 
work of Phase 1. Permits for the removal will be obtained from the Authority Having Jurisdiction 
(AHJ) and will be performed in accordance with all municipal, state and federal regulations and 
Ford Motor Company’s requirements for removal of USTs. 

 
During Phase 1, ingress and egress from the construction demolition activity area will be thru the gate on 
Ford Parkway opposite Cretin Avenue.  Trucks for transporting waste materials to recyclers and disposal 
Waste Management Suppliers will enter and exit the site through this gate.  All construction personnel - 
supervision and construction trades - will enter and exit the site through this gate.  The parking lot area at 
the northeast corner of the property will be reserved for contractor office trailers and construction trades 
parking.  Figure 6, Site Logistics Plan, in Section II, presents an overview of construction logistics.  In the 
situation where events occur that potentially prevent use of the Ford Parkway/Cretin Avenue gate the 
project team will coordinate with the city for alternate access (via South Mississippi River Boulevard). 
 
During Phase 1, the volume of daily truck traffic entering and exiting the Ford Parkway/Cretin Avenue gate 
is anticipated to peak at a maximum of 30 trucks per day when trucks are transporting waste streams off-
site to be disposed.  This volume of truck track is well below the truck traffic that was experienced when the 
Plant was in production.  Truck traffic entering and exiting the property will follow the same trucking routes 
that were utilized by material delivery trucking during vehicle production.  Figure 7, Designated Truck 
Routes, in Section II, reflects planned truck routing via the public road network.  During periods when waste 
is not being transported off-site the truck volume will be even lower.  Materials that can be recycled - ferrous 
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and non-ferrous metals - generated from the structural demolition of the buildings may be transported by rail 
to the recycle facility.  
 
An independent Traffic Review of Twin Cities Assembly Plant Demolition is included as an attachment to 
this text. 
 
The existing security fencing around the perimeter of the property is chain link fence, approximately six (6) 
feet high with three (3) strands of barbed wire along the top rail.  The fencing to be installed prior to the start 
of demolition will be constructed similar to the existing fence. The strands of barbed wire along the top rail of 
the fence function as a deterrent to prevent unauthorized persons from attempting to enter the property.  
This is an important aspect for safety during building demolition.  The existing fencing and new fencing will 
have an opaque fabric attached to the support system to function as a noise screen and visibility/dust 
screen.   
 
A Rendered Demolition and Site Maintenance PowerPoint and the Phase 1 2012 Demolition Plans were 
included within the September 11, 2012, application for site plan review.  Section IV of this submittal 
includes photo documentation of structural demolition (Phase 1) activities at a similar Ford Assembly Plant 
during October 2012.   
 
 
PHASE 2 SCOPE OF WORK 
 
Figure 8, General Overview Phase 2 Demolition, in Section II, presents the Phase 2 overview.  The flow of 
work will essentially follow the same flow as the Phase 1 work - Paint Building area first followed by the 
Main Assembly Building area.  Phase 2 work at the Paint Building area will not start until structural 
demolition of the Paint Building has been completed and similarly for the Main Assembly Building.   
 
Phase 2 will consist of four (4) stages, as shown on Figure 9, General Overview Phase 2 and Phase 3 
Sequence of Work, and as reflected on the Redevelopment Timeline in Section III.  The first stage, Stage A, 
will address the former Paint Building and central rail area.  Stage B will address the southern end of the 
former Main Assembly area.  Stage C will address the eastern end and Stage D will address the western 
end of the remaining Main Assembly area.  To support understanding of the sequencing, Demolition 
Sequence Phasing Plans are included in Section V. 
 
General tasks to be performed during Phase 2 - Subgrade Removal are detailed below. 
 

• Slab removal.  Removal of former building slab-on-grade concrete.  A slab is a flat, reinforced or 
non-reinforced concrete structural member, relatively sizable in length and width, but shallow in 
depth, in this case referring to the floor of the building.  Removal is reflected on Sheets 4 through 
11 of the Subsurface Removal and Site Restoration Drawings included in Section VII. 

 
• Pavement removal.  Includes removal of concrete and asphalt pavement within the work limits.  All 

rail related elements within the rail area will also be removed, including rails, ties and ballast.  
Removal is reflected on Sheets 4 through 11 of the Subsurface Removal and Site Restoration 
Drawings included in Section VII. 

 
• Subgrade demolition to 6 feet.  Demolition to a depth of 6 feet below the existing finished floor 

elevation as listed below.  Demolition is reflected on Sheets 12 through 19 of the Subsurface 
Removal and Site Restoration Drawings included in Section VII. 
o Demolition of building foundations.  A foundation is the lowest and supporting layer of a 

structure.  The common shallow foundation at the site consists of spread footings which 
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consist of strips or pads of concrete that extend below the frost line and transfer the weight 
from walls and columns to the soil or bedrock. 

o Removal and demolition of all pits, trenches, basements and tunnels. 
o Removal and demolition of all underground utilities (sanitary, storm, water, process, gas, 

electric, and communication) located within the work limits. 
 

• Subgrade demolition and abandonment below 6 feet.  Demolition and abandonment at depths 
greater than 6 feet below the existing finished floor elevation as listed below.  Demolition is 
reflected on Sheets 20 through 27 of the Subsurface Removal and Site Restoration Drawings 
included in Section VII. 
o Removal and demolition of designated underground utilities (storm) located within the work 

limits that extend below 6 feet. 
o Removal and demolition of pits, basements and tunnels that extend 4 feet or less beyond the 6 

feet demolition depth (i.e., up to 10 feet below existing finish floor) and backfilling with 
engineered fill. 

o Abandonment in place of basements and tunnels that are partially within and extend over 4 
feet below the 6 feet demolition depth (i.e. over 10 feet below existing finish floor) and 
backfilling with engineered fill. 

o Filling of tunnel that is located within the soil overburden and entirely below the 6 feet 
demolition depth with flowable fill. 

o Permanent bulk heading of former sanitary sewer tunnel at the four access manhole points 
below the former Main Assembly Building and filling with flowable fill.  

o Abandonment in place of tunnels located within the underlying bedrock.  Permanent bulk 
heading of tunnels at horizontal entry to site.  Permanent capping of vertical shaft access 
points to tunnels.  The Subsurface Tunnel Evaluation Report, which includes tunnel inspection 
records from 2007, is included in Section VI.   

 
• Concrete crushing.  Ford may elect to perform concrete crushing and use crushed concrete on-site 

as engineered fill, subject to approval from MPCA and Ford EQO.  
 

Preliminary estimates indicate that there is approximately 100,000 cubic yards of concrete that will 
be generated during the demolition of floor slabs, foundations pits, tunnels and basements.  
Demolished concrete will not be allowed to be removed from the site for recycling and reuse by 
others.  Demolished concrete will either be used for fill on the site or be disposed off-site at an 
appropriate WMS.  Concrete will be tested to determine whether it meets the requirements of the 
Minnesota Pollution Control Agency (MPCA) for the intended use as engineered fill.   
 
Ford will be submitting a Case-Specific Beneficial Use Determination (CSBUD) application to 
MPCA.  The proposal will be to: (1) utilize demolition concrete from slabs and foundations that has 
been designated for reuse per CSBUD; (2) convert the demolition concrete into a suitable 
engineered fill material (similar to MnDOT Modified Class 7(C)); (3) place the engineered fill 
material as backfill for structures, excavations, pits and similar situations where engineered fill is 
required; to, (4) protect the site for future redevelopment by having high quality engineered fill 
material in-place.  Site cross-sections and backfill details have been reflected on the Subsurface 
Removal and Site Restoration Drawings.  It is anticipated that roughly 80,000 cubic yards of 
concrete may be suitable for reuse under a CSBUD. 
 
A Summary of the Concrete Crushing Process is included as an attachment to this text. 
 

• Subgrade soil remediation.  MPCA requires that site soils be sampled and tested to determine to 
what extent, if any, remediation is required due to environmental impacts.  Ford EQO is directing 
environmental assessment studies for preparation of a Remediation Action Plan (RAP), 
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Construction Contingency Plan (CCP), and Leaksite Closure to be submitted to the MPCA for 
approval. 
 
Phase 2 demolition efforts will be performed in close coordination with environmental investigation 
and remediation, if necessary, of any impacted soils.  This coordinated work performance is 
reflected on the Redevelopment Timeline.  Investigation and any necessary soil remediation will be 
performed under the direction of the Ford EQO.  Ford EQO will coordinate closely with the MPCA 
to obtain all necessary approvals.  Confirmation of acceptance of completion of environmental 
activities for each Phase 2 stage will be obtained prior to backfill operations. 
 

• Engineered fill.  Backfilling of below grade subsurface excavations from pit, basement, foundation, 
utility or tunnel demolition efforts will be completed with engineered fill.  Engineered fill will be 
MnDOT Class 5, Class 6 or Class 7 aggregate or similar, compacted to 95% of modified Proctor 
maximum dry density. 
 

• Erosion and sediment control.  Erosion and sediment control is reflected on Sheets 51 through 61 
and the Storm Water Pollution Prevention Plan (SWPPP) is reflected on Sheets 49 and 50 of the 
Subsurface Removal and Site Restoration Drawings included in Section VII. 
 
Phase 2 will include disturbance of more than 10 acres of soil.  Temporary sediment basins with 
controlled outlets will be established prior to slab and pavement removal and associated soil 
disturbance.  The location of these temporary basins are shown on Sheets 10 and 11 of the 
Subsurface Removal and Site Restoration Drawings included in Section VII.  Sequencing for 
Phase 2 is reflected on the Phase 2 and Phase 3 Construction Sequence drawings in Section V. 
 
Off-site discharge points will be monitored by a certified erosion control supervisor who will be 
responsible for overseeing implementation of the SWPPP.  The inspections and maintenance plan 
for the construction site and erosion prevention and sediment control BMPs is contained within the 
SWPP and will ensure effective performance. 
 
All regulated materials will be addressed through pre-demolition abatement as part of Phase 1.  
For the construction/demolition effort, pollution prevention management, dust control and related 
efforts are contained within the SWPPP.  A wheel wash will be utilized to prevent vehicle track out 
from the work area. 
 

A Hydrocad calculation for the existing and proposed rate of storm water discharge from the site is provided 
under separate cover.  A Summary of Stormwater Water Quality is included as an attachment to this text. 
 
 
PHASE 3 SCOPE OF WORK 

Phase 3 will be also performed in four (4) stages, as shown on Figure 9, General Overview Phase 2 and 
Phase 3 Sequence of Work, and as reflected on the Redevelopment Timeline in Section III.  Phase 3 Stage 
A efforts will follow completion of Phase 2 Stage A efforts.  This same sequential pattern, completion of 
Phase 2 efforts followed by Phase 3 efforts, will be followed for Stages B through D.   
 
General tasks to be performed during Phase 3 - Site Restoration are detailed below. 
 

• Grading and drainage.  Phase 3 will be start with grading after placement of necessary engineered 
fill as part of Phase 2.  Grading may include placement of import fill, if necessary, to achieve design 
grades.  Grading is reflected on Sheets 28 through 35 of the Subsurface Removal and Site 
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Restoration Drawings included in Section VII.  Cross-sections are also provided on Sheets 36 
through 48 of the Subsurface Removal and Site Restoration Drawings included in Section VII. 

 
 Landscaping.  This includes placement of topsoil, seeding, and vegetation establishment. 

Landscaping is reflected on Sheets 62 through 70 of the Subsurface Removal and Site Restoration 
Drawings included in Section VII. 

 
 Erosion and sediment control.  Erosion and sediment control is reflected on Sheets 51 through 61 

and the Storm Water Pollution Prevention Plan (SWPPP) is reflected on Sheets 49 and 50 of the 
Subsurface Removal and Site Restoration Drawings included in Section VII. 

 
Phase 3 will incorporate the conversion of the site from the temporary erosion and sediment control 
effort to the permanent storm water management system.    Sequencing for Phase 3 is reflected on 
the Phase 2 and Phase 3 Construction Sequence drawings in Section V.   
 
Off-site discharge points will continue to be monitored by a certified erosion control supervisor who 
will be responsible for overseeing implementation of the SWPPP.  The inspections and 
maintenance plan for the construction site and erosion prevention and sediment control BMPs is 
contained within the SWPP and will ensure effective performance. 
 
For the construction/demolition effort, pollution prevention management, dust control and related 
efforts are contained within the SWPPP.  A wheel wash will be utilized to prevent vehicle track out 
from the work area. 
 
Phase 3 erosion and sediment control efforts will continue until the permanent storm water 
management system is in place and final stabilization of the site has been ensured as identified by 
the SWPPP. 

 
 
 
 
 
Attachment 1 - Summary of Stormwater Water Quality Impacts 
Attachment 2 - Traffic Review of Twin Cities Assembly Plant Demolition 
Attachment 3 - Summary of the Concrete Crushing Process 
Attachment 4 – Subsurface Tunnel Evaluation Report 
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Summary of Stormwater Water Quality Impacts 
 
Existing Stormwater Quality 
The Ford site area east of South Mississippi River Boulevard is covered by predominantly impervious cover (concrete 
pavement, asphalt pavement, walkways, building roofs).  Impervious surfaces cover over 85% of the site.  Currently, 
stormwater runoff from the Ford site area east of South Mississippi River Boulevard is conveyed directly to catch 
basins and roof downspout and then via existing stormwater piping to the three existing site discharge points.  These 
discharge points are listed below.  The existing conditions drainage map is reflected on Figure A. 
 

• Discharge Point #1 - at northwest corner - discharge area of 7.9 acres 
• Discharge Point #2 - at west central point of site - discharge area of 24.2 acres 
• Discharge Point #3 - at south edge of site (Hidden Falls) - discharge area of 83.9 acres 

 
Figure A - Existing Conditions Drainage Area Map 

 
 
The focus of this effort will be the defined Phase 1, Phase 2 and Phase 3 area.  This area covers approximately 67 
acres and is covered by nearly 100% impervious surfaces.  Impervious surfaces like roads, parking lots and rooftops 
prevent rain and snowmelt from infiltrating into the ground.  The result is rainfall and snowmelt that runs off rapidly in 
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unnaturally large amounts to catch basins and stormwater inlet points.  Storm sewer piping then concentrates runoff 
and increases its flow rate.  Stormwater conveyed through storm piping into storm drains and streams at an 
excessive volume and/or flow rate can cause erosion, damage vegetation, and impact aquatic habitat.   
 
Increased storm flow across impervious surfaces can be impacted by those surfaces.  Generally cited potential 
impacts to stormwater flowing across impervious surfaces include sediment, oil, grease, chemicals, road salts, heavy 
metals and thermal impacts.    
 
Also of note for the existing stormwater system is nearby Hidden Falls.  Hidden Falls is a natural, spring fed waterfall.  
The flow to Hidden Falls is augmented by storm water runoff from the site (Discharge Point #3) and surrounding 
neighborhoods.   
 
Proposed Improvements and Key Objectives 
The proposed work includes multiple efforts that will produce notable positive impact to the stormwater quality.  The 
efforts are listed below.  In addition, several key objectives were identified to benefit stormwater quality.  Key 
objectives included: (1) achieve runoff volume reduction to further improve water quality; (2) sustainable stormwater 
management; and (3) maintain consistent, reliable augmentation of flow to Hidden Falls. 
 

• Abatement and cleaning of all regulated materials associated with the former manufacturing facility prior to 
demolition. 

• Investigation and remediation of impacts to the site soils from former operations per MPCA requirements.  
• Removal of all impervious surfaces within the work area. 
• Removal of building footings, pits and trenches. 
• Removal of utilities.  
• Creation of a graded, natural pervious surface.  
• Seeding of the entire work area with native (natural) seed mixes. 
• Implementation of Storm Water Pollution Prevention Plan (SWPPP) throughout the project to provide 

effective sediment and erosion control and protect stormwater quality.  
• Establishment of permanent storm water management system consisting of grassed swales and wet and 

dry ponds. 
 
Anticipated Improvements to Stormwater Quality  
The proposed site improvements will provide significant positive impact to stormwater quantity and quality.  Hydrocad 
calculations for the existing and proposed rate of stormwater discharge from the site show a reduction of 
approximately 72%.  This reduction is achieved through increased infiltration and evapotranspiration that occurs 
associated with the difference between pervious and impervious cover.  Table 1 presented below shows the 
reduction in potential 100-year stormwater discharge rate for the site as the staged construction occurs. 
 

Table 1 - 100-year Stormwater Discharge Rate per Construction Stage 
Discharge Existing Phase 1 Phase 2 and Phase 3 Phase 3 

Point   Stage 1 Stage 2 Stage A Stage B Stage C Stage D Final 
  Q100 (cfs) Q100 (cfs) Q100 (cfs) Q100 (cfs) Q100 (cfs) Q100 (cfs) Q100 (cfs) Q100 (cfs) 

1 53.3 53.3 53.3 53.3 53.3 53.3 53.3 53.3 
2 151.9 151.9 151.9 151.9 138.7 47.1 0.0 0.0 
3 379.5 379.5 379.5 211.8 97.9 92.4 105.7 105.7 

                 
TOTAL 584.7 584.7 584.7 417.0 289.9 192.8 159.0 159.0 
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This table reflects that flow augmentation to Hidden Falls is maintained.  At completion, the 100-year stormwater 
discharge rate through Discharge Point #3 (Hidden Falls) is 105.7 cubic feet per second (cfs), which equates to over 
47,000 gallons per minute (gpm).  The 2-year stormwater discharge rate would be 26.9 cfs, which equates to over 
12,000 gpm - roughly equivalent to three to four wide open fire hydrants of water flow.  The area discharging to 
Hidden Falls is actually increased from 83.9 acres to 108.1.  This is due to the fact that the site grading is configured 
to convey the former Discharge Point #2 discharge to Hidden Falls to support flow augmentation.  The revised 
discharge point configuration is listed below.  The proposed conditions drainage map is reflected on Figure B.   
 

• Discharge Point #1 - at northwest corner - discharge area of 7.9 acres 
• Discharge Point #2 - at west central point of site - discharge discontinued 
• Discharge Point #3 - at south edge of site (Hidden Falls) - discharge area of 108.1 acres 

 
Figure B - Proposed Conditions Drainage Area Map 

 
 
Also, the flow to Hidden Falls will be additionally enhanced.  First, while the improved stormwater management 
system will decrease the peak discharge rate through Discharge Point #3 it will also prolong the discharge period due 
to the wet and dry ponds and longer time for discharge.  Second, a significant portion of the stormwater runoff 
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reduction will be due to increased stormwater infiltration.  This increased stormwater infiltration should be anticipated 
to enhance the natural, spring fed source of the waterfall decreasing the need for augmentation 
 
Stormwater quality will also be enhanced through this effort.  Abatement and cleaning of all regulated materials will 
eliminate these items as a potential source of surface water impact.  Similarly, remediation of impacts to the site soils 
will eliminate impacted site soils as a potential source of surface water impact.  
 
Stormwater quality is also enhanced through the proposed approach, which relies on vegetated natural systems to 
slow and filter the water and wet and dry ponds for additional sediment removal.  Vegetation reduces stormwater 
runoff volume through increased infiltration, evaporation and evapotranspiration of stormwater, and reduces 
pollutants in runoff.  Readily available general documentation confirms that natural drainage and native vegetation 
can be expected to remove up to 80% of the suspended solids and heavy metals, and up to 70% of nutrients like 
phosphorous and nitrogen from stormwater runoff.  The proposed vegetated natural systems coupled with increased 
infiltration and wet and dry ponds provides an effective means to achieve significant water quality improvements and 
achieve water quality goals. 
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Memorandum 
To: Tim Walther, MSG  Reference: Traffic Review of Twin Cities  
Copies To: John Browning, MSG      Assembly Plant Demolition 
 Brad Jones, TKDA   Saint Paul, Ramsey County 
 Matt Wassman, TKDA    
From: Bryant Ficek  Project No.: 15149.000 
Date: October 31, 2012  Routing:  
 
As requested, we have reviewed the traffic impacts of the proposed Phase 1 demolition of the 
Twin Cities Assembly Plant. This review was prompted by a City of Saint Paul comment 
requesting more information on the potential traffic and its impacts. This memorandum presents 
the information determined by and conclusions drawn from our review. 
 
Site Characteristics 
The Twin Cities Assembly Plant property is bordered by Ford Parkway (CSAH 42) on the north 
and South Mississippi River Boulevard on the west. The figure below shows the location of the 
property and the surrounding roadways in the City of Saint Paul.  
 
Ford Parkway is a Ramsey County 
four-lane facility with left-turn lanes at 
intersections. Cretin Avenue is a Saint 
Paul State Aid facility. The other nearby 
roads are local Saint Paul facilities. The 
intersection of Ford Parkway with Cretin 
Avenue is under traffic signal control. 
 
With the end of vehicle production in 
December 2011, the property has been 
slated for building demolition for the 
eventual sale to a new owner. 
 
Demolition is expected to occur over 
three phases. Phase 1 will 
decommission and demolish the two 
major buildings and their ancillary 
structures. Phase 2 will remove the 
subgrade material, such as 
foundations, and soil remediation will 
be completed, if necessary. Site 
restoration is planned for Phase 3, 
including grading and storm water management. 
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Traffic Review 
From 2007 through 2011, during which time the plant was operational, trips were split between 
four site accesses: 
• Ford Parkway at Cretin Avenue 
• Ford Parkway at South Mount Curve Boulevard 
• Mississippi Boulevard, just south of Ford Parkway 
• Mississippi Boulevard, approximately 1/2 mile south of Ford Parkway 
 
For all phases of the demolition, primary access is planned through the signalized intersection 
of Ford Parkway and Cretin Avenue. This includes workers, suppliers, and trucks used for 
transporting materials. The figure below shows this primary access point, as well as the planned 
worker parking area and construction trailer area. 
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Based on the information we have been provided regarding the demolition activities, the 
following maximum traffic is expected during the demolition. 
 
Est. Max. Traffic Administrative Workers Deliveries Security Haulers Totals 
Passenger Vehicles 18 35 1 6 0 60 
Trucks 0 0 3 0 27 30 

Totals 18 35 4 6 27 90 
 
As shown, up to 90 vehicles are expected each day. The exact traffic will vary depending upon 
the phase and the specific activities occurring. Work hours are expected to be from 7 a.m. to 
6 p.m., with trucks hauling material between 8 a.m. and 4 p.m. 
 
From 2007 through 2011, when the plant was under full operation, up to 700 passenger cars 
and 138 trucks accessed the site each day. At the intersection of Ford Parkway and Cretin 
Avenue, historical use was 200 passenger cars and 18 trucks per day. 
 
Based on a comparison of historical and planned demolition trip generation, the maximum 
demolition activities are expected to generate less traffic on the surrounding roadways, resulting 
in less traffic through the primary site access at the Ford Parkway and Cretin Avenue 
intersection. Therefore, no operational issues arising from the demolition activities are expected 
at this intersection and no significant impacts are expected on surrounding roadways. 
 
As mentioned in the City’s comment, construction or other activities on Ford Parkway could 
impact access to the site at the Cretin Avenue intersection. In the case of activities on Ford 
Parkway that would restrict or eliminate the primary access to the site, a secondary site access 
off South Mississippi River Boulevard would be used. It is important to note that this secondary 
access is not expected to be needed due to internal construction activities, but only if external 
activities require its use. 
 
As shown in the table above, the most traffic at this secondary access is expected be 
90 vehicles if all access through the primary access needs to shift. Historically, this secondary 
access was used for trucks only and saw use of up to 138 trucks per day. As with the primary 
access, the demolition activities are expected to generate less traffic compared with the 
historical use. As a result, no operational issues are expected at the secondary access if it is 
needed. 
 
Truck Routes 
Trucks hauling materials will use the same primary and secondary access points as indicated 
above. Three haul routes have been identified that would use County and State facilities to 
reach the freeways so as to not impact local roadways. The lone exception is a short stretch of 
South Mississippi River Boulevard, which is a local facility and would be needed if the 
secondary access is used.  
 
This section of roadway previously had truck traffic from the site. Historical counts indicate that 
up to 138 trucks per day used this section of South Mississippi River Boulevard. Compared with 
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the maximum of 30 trucks expected, the demolition activities will have less wear on the roadway 
than the site’s previous activities.  
 
The following figure shows the proposed haul routes using the primary or secondary access 
locations. Any of these routes can be used to access the freeways. Therefore, any events or 
roadway improvements along one route can be avoided by using another. Based on the 
proposed routes, truck traffic is not expected to impact local facilities and should not be 
impacted by, nor impact, any planned improvements in the area. 
 

 
 
Nonmotorized Activity 
Security fencing is planned for the perimeter of the site to eliminate potential access by 
nonauthorized users, including pedestrians. However, pedestrian and bicycle activities are still 
expected around the site. Currently, bicyclists use Ford Parkway and South Mississippi River 
Boulevard as travel routes. A sidewalk on Ford Parkway and a trail on South Mississippi River 
Boulevard are also available for pedestrians and bicyclists. 
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The primary access at Ford Parkway and Cretin Avenue is controlled by a traffic signal. Like any 
other intersection, traffic using this access is required to obey the traffic signal operation and be 
aware of the potential for pedestrians and bicyclists either on the road or in the crossing. 
Pedestrians crossing (or bicyclists using the pedestrian crossing) at this location would still have 
their signal phasing and would not be impacted by additional vehicles due to demolition 
activities. 
 
The secondary access is under stop-sign control for traffic exiting the site. The trail is on the 
opposite side of the roadway from the access and does not cross the access. There are neither 
marked crossings of South Mississippi River Boulevard at this location nor a reason to cross this 
road to the site. The only potential conflict is therefore bicyclists or pedestrians on the road. 
Similar to most other locations, all drivers should be aware of the possibility of pedestrians or 
bicyclists and drive accordingly. 
 
No specific issues are expected due to pedestrian or bicycle activities around the site. 
 
Sight Distance 
The primary access has an existing security fence composed of chain link with three strands of 
barbed wire along the top rail. An opaque fabric is expected to be added for both noise and dust 
control. The fence is located approximately 6 feet behind the existing sidewalk and 
approximately 26 feet from the intersecting Ford Parkway. Due to these distances from the 
roadway and sidewalk, this fencing will not impede sight distance to the traffic signal, which 
controls the intersection, or sight distance along the sidewalk for pedestrians. The fence will 
also not impede sight distance to the west along Ford Parkway in the event a vehicle is making 
a right turn on red.  
 
Similar security fencing and fabric is expected to be added to the existing fence along the site in 
the vicinity of the secondary access. The new fencing will be needed to the north of the access 
and is expected to attach to the gate that controls the access. Based on the configuration of the 
access and the expected location of the new fencing, a minimum of 40 feet is expected between 
South Mississippi River Boulevard and the fencing. Due to this distance, sight distance to 
approaching vehicles, bicyclists, or pedestrians will not be impacted. 
 
Based on this review, the perimeter security fencing and the noise/dust control fabric is not 
expected to impact sight distance at either access. 
 
 
 
If you have any questions regarding the information contained in this memorandum, please 
contact me at 651.726.7017. 
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Summary of the Concrete Crushing Process 
 
 
Concrete building slabs, foundations, and pavement may be removed from the property in the future.  
Options for management of the concrete include disposal in a local landfill and reuse on the property to fill 
voids created during demolition.  At the Twin Cities Assembly Plant, upwards of 44 acres of concrete 
paved areas – or roughly 100,000 cubic yards – is present that will be under consideration for on-site 
crushing and reuse as fill.  This reuse option will promote sustainability and recycling, reduce the potential 
for nuisances to the community, reduce the amount of materials deposited in local landfills, and reduce 
costs to all parties.  
 
 
Description of Process:  It is anticipated that a track-mounted mobile concrete crusher will be used with 
one or more conveyor booms for output positioned near the concrete piles.  During removal, concrete 
slabs and foundation will be broken up into manageable sizes and transported to the crusher system via 
loaders and stockpiled.  The bulk concrete will be in various, non-uniform sizes.  Once in the crushing 
system is in place, bulk concrete will be loaded into the unit’s hopper and crushed using a “jaw crusher” to 
a pre-specified size range and automatically placed on a conveyor for output.  If needed, the crushed 
output then will be conveyed to a secondary mobile conveyor system with multiple booms to create 
different stockpiles of crushed material.  The secondary unit may also utilize screeners to further 
segregated by size as needed.  During this process, metals that may be present (i.e., rebar) will be 
removed via a magnet positioned on a cross-belt prior to being sent to the stacker unit.  Post-crushing 
stockpiled material will be removed and dispersed for reuse or other disposition.   
 

Photo of typical crusher set-up; actual orientation and set-up will be based on site conditions 

 
 
 
Material Designated for Reuse:  Concrete designated for crushing and reuse will be determined based 
on the requirements of the Case-Specific Beneficial Use Determination (CSBUD), expected to be 
received from the MPCA.  Ford will retain a third party environmental professional to inspect the concrete 
slabs, foundations, and pavement, prior to, and during, removal.  Concrete that is not suitable for reuse, 
due to the requirements of the CSBUD or inspection by the environmental professional, will be 
transported to a licensed disposal facility rather than crushed for onsite reuse.  Additional sampling of 
concrete, either prior to or after crushing, will be based on the requirements of the CSBUD.  
 
  



Permits:  Required permits for the operation of the crusher system will be obtained prior to mobilization 
and/or operation.   
 
 
Noise Control:  Noise output form operation of the crushing system is primarily from the motors used to 
run the devices and the diesel-powered equipment used to load and unload concrete, rather than from 
the crusher itself.  Noise levels can vary based on the size of the machine; for a standard mobile crushing 
unit, decibel levels at distances of roughly 20 feet from the equipment typically range from 80 to 90 db, 
within the OSHA permissible levels for worker operation.  By comparison, typical noise levels for playing a 
violin and operating a hand drill are 92 and 98 db, respectively (http://www.gcaudio.com/resources/howtos/loudness.html).  
Regardless, if used, the mobile crushing unit will be located to minimize potential noise impacts on 
neighboring properties.  
 
 
Dust and Emissions Control:  Dust from the concrete crushing and handling is confined to the localized 
area near the operations.  Water misting will be used to control dust emissions at the feed and end points 
of the system.  Additional water application will be used as necessary.  Water application systems are 
inspected prior to, and during, operation; crushing does not occur if the dust control systems are not in 
service.  Other emissions relate to normal exhaust from the generators and motors used to power the 
crushing equipment, and excavators / end-dump loaders for moving concrete to and from the crushing 
operations.   
 
 
Truck Traffic:  Truck traffic will be greatly reduced as a result of not transporting concrete to an off-site 
landfill.  Based on the amount of concrete on the property, about 8,000 truckloads will be avoided, 
equating to roughly 65 less trucks per day entering and leaving the property, on average, over a six 
month period.   
 
 
Summary:  Crushing and re-use of the roughly 80,000 cubic yards of concrete – enough to spread out 
over an entire football field and stacked about 40 feet high – is a process that will benefit the upcoming 
project and the community, with the highlighted themes of recycling, sustainability, and environmental 
stewardship leading the way.   
 
 
 

http://www.gcaudio.com/resources/howtos/loudness.html
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1.0 INTRODUCTION  
The Mannik & Smith Group, Inc., (MSG) was retained by Ford Land Services (Ford) to support Master Site 
Plan submittal and approval efforts for the Demolition Program for the Twin Cities Assembly Plant (TCAP) 
located at 966 South Mississippi River Blvd., Saint Paul, Minnesota.  There are seven (7) separate tunnel 
systems located below the TCAP at variable depths and configurations.  These include the following: 
 

 Traffic Tunnels; 
 Gas Tunnel; 
 Cable Tunnels; 
 Oil Tunnel; 
 Steam Tunnel; 
 Series of Sewer Tunnels; and, 
 Series of Mined Sand Tunnels. 

 
The purpose of this report is to evaluate the conditions of the various tunnel systems and any impacts they 
may have on the planned development of the TCAP into a green space.   
 

 
2.0 PROJECT DESCRIPTION 

The general layout of the TCAP facility, surrounding site features and the subsurface tunnel system is 
depicted on Sheet 1 Geologic Profiles and Tunnel Location Plan in Appendix A.  As part of our evaluation 
effort, MSG has reviewed the following: 
 

 Documents made available by Ford regarding inspections of the TCAP subsurface tunnel system 
by NTH in 2007; 

 The 2007 Arcadis Phase I ESA; and, 
 Various unpublished documents and preliminary plans associated with the TCAP Demolition 

Program. 
 
MSG also performed a walk-through and visual reconnaissance of a portion of the TCAP subsurface tunnel 
system on October 16 and 17, 2012.  Additional survey data of some of the tunnel entrances and various 
vertical shafts was also collected by MSG.   
 
The NTH inspections and associated figures used the Cairo Datum for site elevations.  With the Cairo 
Datum, the finished floor elevation of the TCAP Main Assembly building would be at elevation 832.  MSG is 
using the Ramsey County Vertical Datum on engineering site plans for TCAP demolition as well as within 
this report.  This is for consistency purposes. Based upon a 2008 report by Black & Veatch for the US Army 
Corps of Engineers (USACE), the Cairo Datum is 20.93 feet higher than the Ramsey County Datum.  All 
elevations within this report are approximate and are based upon the Ramsey County Vertical Datum. 
 
In the past, Ford has considered redevelopment of the 123-acre site including residential, commercial 
and/or industrial developments.  At this time, it is currently planned to demolish all the existing buildings and 
their foundations, pavements and most near-surface utility lines and develop the land into green space, 
thereby unloading the site from the structures and heavy plant vehicle loads. 

 
 
3.0 GENERAL SUBSURFACE CONDITIONS 

This section summarizes the NTH research of the site subsurface conditions conducted during their 2007 
tunnel inspections at the TCAP site, reviewed available literature sources and historical data.  A generalized 
site geologic profile is contained within Sheets 2 through 4 Site Geologic Profiles A-A’ and B-B’ with Site 
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Tunnels of Appendix A.  In general, the site consists of fill and natural soil overburden overlying bedrock.  
The bedrock consists of sedimentary shale, limestone and sandstone. 
 
3.1 General Soil Conditions 

The fill on site is of variable depth and consistency.  In some areas, fill extends to bedrock, which is 
located at about elevation 781 to 786, or approximately 30 feet below the finished floor elevation of 
the Main Assembly Building. The natural soils onsite consist predominantly of sandy clays and 
clayey sands with variable amounts of gravel and cobbles.  Towards the Mississippi River, the soil 
overburden is predominantly granular according to some sources.  Peat was encountered in some 
of the historical borings and monitoring wells.   

   
3.2 General Rock Conditions 

The Decorah Formation, or Decorah Shale underlies the soil overburden.  This shale is known to 
have a high-swell capacity.  Historical information indicates the Decorah Shale in the vicinity of 
TCAP is typically soft and weathered but occasionally contains interbedded limestone layers.  This 
shale layer is relatively thin, about 5 feet thick and extends to near elevation 780.   
 
Underlying the Decorah Shale is the Platteville Formation consisting of massive limestone in this 
area that is known to be hard and resistant to weathering. Historical information indicates the 
Platteville Limestone is moderately fractured and moderate to very hard in the vicinity of TCAP.  
The limestone is about 25 to 27 feet thick and extends to near elevation 754.   
 
The Platteville Formation is underlain by the Glenwood Formation consisting predominantly of 
shale about 5 to 8 feet thick, extending to near elevation 749 in the TCAP area.  This formation is 
typically soft, laminated, and often weathers to clay where it outcrops.  The lower portion of this 
formation often consists of poorly cemented sandstone.  Based on historical information of the 
TCAP area, the Glenwood Formation is soft to moderately hard.  
 
Beneath the Glenwood Formation is the St. Peter Sandstone Formation, which typically consists of 
fine-grained, poorly cemented and friable sandstone that is subject to piping when saturated and 
under a hydraulic gradient. Historical data indicates the compressive strength values of this 
sandstone ranges from less than 100 pounds per square inch (psi) to more than 600 psi.   

 
3.3 Groundwater Conditions 

Based upon environmental investigations of the TCAP site as well as available historical 
information, there is an unconfined groundwater table contained within the overburden with the 
water surface located between 6 to 20 feet above bedrock.  An aquifer in the St. Peter Sandstone 
was encountered with the groundwater level at about elevation 691. The groundwater appears to 
discharge into the Mississippi River with the groundwater levels in the rock typically slightly above 
and sloping downwards to the river, the exception presumably being extreme flood events.  
Reviewed USACE records for water levels on the upstream and downstream side of Lock and Dam 
No. 1 reflect a normal river level of approximately elevations 706 and 668, respectively. We 
understand that the Steam Plant and Hydro-Electric Facility west of South Mississippi River Blvd. 
both lie within the 500-year flood plain according to FEMA data. The 10-year, 100-year and 500-
year flood elevations as reported by the USACE on the downstream side of the dam were at about 
elevations 689, 697, and 703, respectively.  Plant personnel have indicated this area has flooded in 
the past.  
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3.4 Regional Seismic Conditions 
This region of the country is generally considered a “low-risk” region with respect to seismic activity 
and accelerations.  MSG determined the peak horizontal ground acceleration is less than 3% of the 
acceleration due to gravity with a 2% probability of exceedance in 50 years based on the 2008 
National Seismic Hazard Maps available on the USGS website.   
 
  

4.0 SUMMARY OF FINDINGS AND ENGINEERING EVALUATIONS 
Engineers from NTH performed an inspection of the traffic, sand, gas and cable tunnels in July 2007.  The 
Daily Field Report and photographs from NTH’s inspection are provided in Appendix B.  We understand that 
personnel from Ford, Arcadis, and Midamerica Technical and Environmental Services, Inc. were also 
present for at least part of these inspections.  The steam tunnel located near the surface was inspected at 
the entrance and a short way into the tunnel only.  The oil and sewer tunnels were not accessible at the time 
of the July 2007 inspections.   The general locations and layout of the tunnel systems are included in Sheet 
1 of Appendix A. The approximate elevations and configurations of some of the tunnels along with the 
geologic profile are included in Sheets 2 through 4 of Appendix A.   
 
The following sections summarize the findings of NTH’s inspection effort and research as well as 
observations from the MSG October 2012 tunnel reconnaissance.   
 
Observational Evaluations 

The observational approach is an estimation of the current and future stability of the tunnel systems based 
on the visual observations made during the cursory inspections including any apparent signs of distress or 
instability. The various signs of distress that are looked for during visual inspections include roof and 
sidewall spalling, significant upward propagation, deterioration of the lining system of the tunnels (where 
present), and signs of seepage, running water, piping or past flooding.  Signs of stress on pillars may 
include weathering and spalling of the pillar walls which would reduce their structural capacity.  Roof stability 
depends upon development of an arch in the roof stratum.  If the roof has defects that would affect its 
structural capability, it is likely failure would occur during mining operations and not at a later date. 
 
Hydrogeologic Stability 

The hydrogeologic stability evaluation of the tunnel systems involves noting specific concerns such as 
potential for groundwater seepage as well as the wetting and drying of unlined tunnels.  High groundwater 
exit gradients could cause severe erosion or “piping” in poorly cemented rock.  The frequent wetting and 
drying of bedrock, particularly the St. Peter Sandstone, can cause severe strength reductions in the 
bedrock. 
 
As discussed previously, a groundwater aquifer was encountered in the St. Peter Sandstone with the 
groundwater level at about elevation 691. The tunnel inverts are generally at or above this groundwater 
elevation.  The aquifer is expected to fluctuate with time based on the regional weather conditions.  Also, the 
level of the Mississippi River may influence the groundwater levels in the St. Peter Sandstone.  The minor 
intermittent water observed within the tunnel systems is believed to be infiltration of surficial water that 
percolates downward through the vadose zone and eventually passes through the bedrock.   
 
4.1 Oil Tunnel 

The oil tunnel is a fully concrete lined utility tunnel that is approximately 5 feet wide, 5 feet tall and 
400 feet long.  The tunnel is relatively shallow as the invert is approximately 13 feet below the Main 
Assembly Building floor elevation. The general layout of the oil tunnel is depicted on Sheet 1 of 
Appendix A.  Plant personnel reported the tunnel was generally in good condition.  This tunnel is 
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anticipated to remain stable in the short term. This tunnel will be decommissioned and filled with 
flowable fill as part of the demolition effort.  
 

4.2 Steam Tunnel 
The steam tunnel is a fully concrete lined tunnel of variable width and is about 900 feet long.  This 
tunnel is approximately 13 feet wide and 10 feet tall. The tunnel is also relatively shallow with an 
invert varying from 12 to 15 feet (sloping down towards the Steam Plant) below the Main Assembly 
Building floor elevation, based on MSG’s survey data.  This tunnel carried steam and other utility 
conduits between the Main Assembly Building and the Steam Plant.  The general layout and cross 
section of the steam tunnel is shown on Sheets 1, 2 and 4 of Appendix A.  The entire tunnel length 
is in good condition.  As with the oil tunnel, the steam tunnel will be addressed during the 
decommissioning and demolition of the TCAP facility.   
   

4.3 Sewer Tunnels 
The sewer tunnels were not accessible at the time of the 2007 inspections by NTH.  The sewer 
tunnels were built in the 1930s.  These tunnels are approximately 2.5 feet wide and 6 feet tall.  The 
original drawings indicate the tunnels are usually horse-shoe shaped with at an approximate 
elevation of 755. Thus, the tunnels were constructed within the Platteville Limestone Formation.  
The tunnels are partially lined in some areas and completely unlined in other areas.  The lined 
tunnels are all lined along the invert.  The lining on some of the tunnels extends to the approximate 
lower third of the tunnel sidewalls with other areas lined as much as the lower two-thirds of the 
sidewalls.  The lining system, according to the drawings consists of concrete and/or brick.  While 
documentation of inspections of the sewer tunnels was not available, plant personnel indicated that 
occasional inspections of the sewers were performed over the years and that the tunnels are in 
good condition. The typical tunnel configuration is provided in Appendix C.  The general layout and 
cross section of the sewer tunnels are shown on Sheets 1, 2 and 4 of Appendix A.      
 

4.4 Gas Tunnel 
The gasification plant near the river used to provide gas to the plant for manufacturing processes. 
The entrance to the gas tunnel, which still exists, is located approximately 20 feet above the Steam 
Plant access road on the face of the rock bluff.  The entrance consists of concrete and concrete 
block.  The tunnel is approximately 8 feet wide and about 5.5 to 6 feet tall and is entirely unlined 
after the entrance.  The tunnel is arched and contained entirely within the St. Peter Sandstone. The 
tunnel invert is located at approximately elevation 731 and is about 900 feet long.  The general 
layout of the gas tunnel is shown on Sheet 1 of Appendix A. 
 
NTH inspected the entire length of the tunnel in July 2007 including from the opening near the 
Steam Plant access road to the access shaft to the Main Assembly Building.  The tunnel appears 
to slope upward to the west.  The walls and roof of the tunnel appeared to be in good to excellent 
condition.  The exposed sandstone on the tunnel walls and roof appeared to be fairly competent 
with no significant structural losses.  Some loss along the roof was noted along the entire tunnel 
length that was typically less than 18 inches.  The roof appeared to have stabilized into a slight V-
shaped arch.  Six (6) to 24 inches of loose material was typically present along the tunnel floor and 
is presumed to be the material that was lost over time from the tunnel roof.  The shaft at the end of 
the tunnel beneath the Main Assembly Building appeared to be structurally stable.   
 

4.5 Cable Tunnels 
The cable tunnels consist of a main tunnel running north-south and a secondary tunnel that runs 
east-west. The main cable tunnel provides power from the Hydro-Electric facility to the Main 
Assembly Building.  The cable tunnels are typically 3 to 6 feet wide and 6 to 7 feet tall with an 
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invert of about elevation 691 at the Steam Plant. Both tunnels slope upwards from the Steam Plant 
towards the Main Assembly Building and Hydro-Electric facility. The tunnels are almost entirely 
unlined and are believed to be located within the St. Peters Sandstone.  A few areas contained 
limited concrete lining including the entrance near the Steam Plant, near the utility building (located 
between the Hydro-Electric Facility and Steam Plant) and at the door to the tunnel from the Hydro-
Electric facility. The general layout and cross section of the cable tunnels are shown on Sheets 1, 2 
and 4 of Appendix A.  The typical tunnel configuration is provided in Appendix C. 
 
NTH inspected the entire length of the north-south tunnel from the Steam Plant to the Hydro-
Electric facility and the entire length of the east-west tunnel. The walls and roofs of the tunnels 
appeared to be in good to excellent condition.  The exposed sandstone on the tunnel walls and 
roof appeared to be fairly competent with no significant structural losses.  Some loss along the roof 
was noted along the entire tunnel length that was typically 10 inches or less with the roof stabilizing 
into a slight V-shaped arch.  Six (6) to 12 inches of loose material was typically present along the 
tunnel floor and is presumed to be the material that was lost over time from the tunnel roof.  The 
shaft at the end of the east-west tunnel beneath the Main Assembly Building carried multiple 
electric lines and conduits to the surface.   
 
No active seepage was noted in the cable tunnels though signs of past seepage and associated 
piping were observed in a few locations. 
 

4.6 Traffic Tunnels 
The north and south traffic tunnels were used in the past to transport finished products 
(automobiles) from the TCAP to barges on the river for shipment.  There are two entrances to the 
tunnels at the base of the bluff on Lower Mississippi River Blvd.  The tunnel inverts at the west 
entrances adjacent to the Steam Plant are at about elevation 690.  MSG observed an approximate 
5% slope upwards to the east within the traffic tunnels.  With this approximate slope, it is estimated 
the invert of the traffic tunnels at the elevator shaft beneath the Main Assembly Building are at 
approximate elevation 725. The tunnels are located entirely within the St. Peter Sandstone. The 
general layout and cross section of the traffic tunnels are shown on Sheets 1, 2 and 4 of Appendix 
A.  The general tunnel configuration is provided in Appendix C. 
 
The traffic tunnels are an arch configuration with a maximum width and height of a little over 10 
feet and 11 feet, respectively.  The tunnels are lined with either concrete or about ¾ to 1-inch of 
shotcrete.  During the inspections, minor areas where the shotcrete had broken away were noted.  
Small areas of intact shotcrete were tested with a rock hammer and exhibited a dull thumping noise 
possibly indicating the presence of voids behind the shotcrete liner. Loss of sandstone material 
behind the shotcrete at these locations was minor.  Seepage of very small amounts of water was 
observed from multiple fractures and holes in the roof liner.  The shotcrete liner is not structural, 
but appears to have provided some protection of the bedrock from roof and sidewall spalling 
compared to the observations made in the other unlined tunnels in the sandstone. 
 
At the end of the traffic tunnels is the freight elevator room which is approximately 25 feet wide by 
25 feet long and 25 feet tall. This room is lined with concrete and contains the elevator shaft that 
formerly provided access for the transport of finished products.  Beyond this point towards the east, 
a water-filled sump prevented further access.  The tunnel at this point appeared to be in good 
condition.  A passage behind the elevator shaft allowed access to the mined sand tunnels.   
 

4.7 Mined Sand Tunnels 
The aforementioned access to the mined sand tunnels, or sand tunnels, via the traffic tunnels is 
believed to be the only currently accessible entrance to the sand tunnels.  The invert of the sand 
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tunnels are believed to be at approximate elevation 725, which is the approximate invert elevation 
of the traffic tunnels at the elevator shaft.  The general layout and cross sections of the sand 
tunnels are shown on Sheets 1 to 4 of Appendix A.  The general mined sand tunnel configuration is 
provided in Appendix C.   
 
NTH inspected roughly half of the length of the mined sand tunnels as many areas were 
inaccessible due to deep water or other conditions deemed unsafe.  Typically, the sand tunnels are 
15 feet wide by 15 feet tall with an arch configuration.  The sand tunnels are unlined and located 
entirely within the St. Peter Sandstone.  Groundwater was noted in certain areas of the tunnels but 
was shallow enough that they were traversable using knee high rubber boots in the inspected 
areas.   
 
The southwest end of the segment of the sand tunnel ends in a collapsed area which is likely near 
the existing face of the bluff adjacent to the access drive to the Steam Plant.  Based on the type of 
debris in the collapsed area and the fact that this area is the only portion of the tunnel lined with 
concrete, the tunnel entrance was likely collapsed intentionally. This was believed to be an 
intentional collapse of the tunnel entrance performed to prevent flooding of the tunnel due to major 
flood events from the river.   
 
The portions of the sand tunnels south of the steam tunnel are considered to be singular tunnels 
due to separations of more than 200 feet laterally between the tunnels.  Areas of upward 
propagation (spalling) of about 4 feet in the roof were evident along a 400-foot segment of tunnel. 
The upward propagation appeared to stop at naturally occurring vertical joints in the rock mass and 
progressed to an apparent point of relative stability resulting in the V-shaped arch at the crown 
similar to that observed in the cable and gas tunnels also located in St. Peter Sandstone.  Minor 
past piping due to intermittent downward water migration was observed, although no current 
groundwater seepage was observed at the time of the investigation.  An excavated sump was 
noted in the northeast sand tunnel.  The sump was estimated to be about 15 feet deep and 
excavated along the side of the tunnel floor.  At the time of inspection, the sump was full of water. 
 
Areas of intense sand mining, located in the middle northern portion of the mined sand tunnel 
network, are identified by series of tunnels running parallel and perpendicular to each other.  This 
close network of tunnels would behave more like a room and pillar mining system, where rock is 
mined from a room and pillars are left in place to maintain support of the rock mass overburden.  
This particular area in the network has rooms approximately 10 to 15 feet wide and about 25 feet 
tall with lengths of approximately to 60 to 80 feet.  The pillars left in place are approximately 30 to 
50 feet by 50 feet as noted by NTH.  About 125 feet south of this intense mining area, the pillar 
dimensions are significantly larger with lengths of about 280 feet and widths of 50 to 100 feet.  
Groundwater was present in most of this area covering the tunnel floors.  In one area near the 
northernmost portion of the mine, NTH observed groundwater flowing at about 1 to 2 gallons per 
minute (gpm) along the tunnel floor.  The source of the seepage was not able to be determined.   
 
From this area of intense sand mining, a single tunnel traverses west and then turns southward.  
Initially this tunnel is unlined but eventually transitions into a concrete lined tunnel which connects 
to the sand elevator.  This sand elevator was used to transport the excavated materials to the sand 
basement of the Main Assembly Building above.  NTH inspectors were not able to inspect the 
tunnel beyond the sand elevator from the west due to deterioration of an apparent wooden floor 
that was not considered stable enough to traverse as well as deep water conditions. Access from 
the east was also blocked due to deep water.  A seepage area with an estimated flow of 2 gpm of 
flow was observed along the tunnel floor from the area east of the elevator with the source of the 
seepage unable to be determined.  It appeared this seepage may be coming from the elevator 
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shaft but this could not be confirmed. The shaft of the sand elevator was completely flooded with 
water.  A below grade stairwell north of the elevator was also flooded.   
 
NTH noted the vast majority of the inspected sand tunnels were currently stable with very little 
signs of significant deterioration or distress.  Most of the deterioration and stress conditions 
observed were limited to small amounts of upward spalling of the tunnel roofs, which in every case 
appeared to have reached a stable condition with the V-shaped arch as was observed in all the 
other tunnels within the St. Peter Sandstone.  About 6 to 18 inches of loose material was observed 
on the tunnel floors, presumed to be the material lost from the tunnel roofs.  In a few isolated 
locations, up to 36 inches of loose material was observed at the tunnel floor with an equal amount 
of material loss from the roof.   

 
5.0 FINAL CONCLUSIONS 

Based on MSG’s site visit and partial inspections of the tunnel system, our research of the information 
obtained from Ford concerning NTH’s inspection from 2007 and other available information, MSG is of the 
opinion that the tunnel system throughout the TCAP site is currently stable.  The planned demolition of the 
site will result in an unloading of the area which will thereby reduce the stress on the tunnel systems.  The 
tunnels within the soil overburden (steam and oil tunnels) will be addressed during the demolition program.  
The tunnels within the Platteville Limestone Formation (sewer tunnels) and St. Peter Sandstone (gas, cable, 
traffic and mined sand tunnels) are currently stable with an anticipated low risk of collapse in the sandstone 
and a very low risk of collapse in the limestone.  Moreover, in the event that collapse occurs, it is anticipated 
that the collapsed area would be localized and would occur in the sandstone tunnels. The hard limestone 
formation above the sandstone would likely provide a bridge that would mitigate any ground subsidence at 
the surface.  Therefore, MSG is of the opinion that further investigation and analysis of the tunnel system is 
not warranted for this proposed green space development.  If, at some time in the future, development of 
this green space into commercial, residential or industrial space is being considered, it may be warranted to 
revisit the tunnel system depending on the planned development (i.e. size and location of structures and 
corresponding loading conditions).   
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TUNNEL LOCATION PLAN AND SITE GEOLOGIC PROFILE (4 SHEETS) 

  



 

 

 M
S

G

GRAPHIC SCALE

0’ 150’ 300’ 600’

F
O

R
D
 
P

A
R

K
W

A
Y

1

AVENUE

WOODLAWN

BOULEVARD

MT. CURVE

AVENUE

CRETIN

SOUTH MISSISSIPPI RIVER BOULEVARD

PAINT BUILDING

MISSISSIPPI RIVER

W
:\

P
r
o
j
e
c
t
s
\

P
r
o
j
e
c
t
s
 

F
-
J
\

F
O

R
D
0
0
7

8
\

C
A

D
\

F
in

a
l 

T
u
n
n
e
l 

R
e
p
o
r
t
\

F
O

R
D
0
0
7

8
_

S
IT

E
_

P
L

A
N
_

S
E

C
T
IO

N
S
.d

g
n

1
0
/
2
5
/
2
0
1
2

 

 

 M
S

G

P
R

O
J
E

C
T

S
A
I
N

T
 

P
A

U
L
,
 

M
I
N

N
E

S
O

T
A

T
W

I
N
 

C
I
T
I
E

S
 

A
S

S
E

M
B

L
Y
 

P
L

A
N

T

KEY PLAN
BYDATENO. DESCRIPTION

1 9/11/12 LLH SITE PLAN SUBMITTAL

 
0

200

400

600

800

1200

1400

1600

1800

2200

2400

2539.84

1000

2000

LEGEND

SAND TUNNEL

TRAFFIC TUNNEL

STEAM TUNNEL

GAS TUNNEL

CABLE TUNNEL

4

KEY PLAN

 PLANT

MAIN ASSEMBLY

PLANT
PAINT

FARM
FAN

MISSISSIPPI RIVER

N
T

H
 

10

N
T

H
 

9 N
T

H
 

8

N
T

H
 

7

N
T

H
 

7

N
T

H
 

5 N
T

H
 

4 N
R

D
 

3 N
N

D
 

2

M
A
IN

S
S
T
 

1

S
N

D
 

2

 4A

S
R

D
 

3

 3A

 

2A

 

1A

 

1A

M
A
I
N

SHEETS 2 AND 3 FOR PROFILES

GEOLOGICAL PROFILE ALIGNMENT SEE

 BUILDING
MAIN ASSEMBLY

OIL TUNNEL

 

STEAM PLANT
 

FACILITY
HYDRO-ELECTRIC

 

SUMP

SHAFT

ELEVATOR 

TRAFFIC TUNNEL

ELEVATOR FROM

SHAFT

SAND ELEVATOR

SUBSURFACE ROOM 

BELOW SAND ELEVATOR

SUMP

COLLAPSED 

AREA

A

A’

B B’
 0 200 400 800 1000 1200 1400

L
O

C
A

T
I
O

N
 

P
L

A
N

A
N

D
 

T
U

N
N

E
L

G
E

O
L

O
G
I
C
 

P
R

O
F
I
L

E
S

SEWER TUNNEL

 ALIGNMENT SEE SHEET 4

GEOLOGICAL PROFILE



P
R

O
J
E

C
T

W
:\

P
r
o
j
e
c
t
s
\

P
r
o
j
e
c
t
s
 

F
-
J
\

F
O

R
D
0
0
7

8
\

C
A

D
\

F
in

a
l 

T
u
n
n
e
l 

R
e
p
o
r
t
\

F
O

R
D
0
0
7

8
_

T
U

N
N

E
L
_

S
E

C
T
IO

N
.d

g
n

1
0
/
2

5
/
2
0
1
2

S
A
I
N

T
 

P
A

U
L
,
 

M
I
N

N
E

S
O

T
A

T
W

I
N
 

C
I
T
I
E

S
 

A
S

S
E

M
B

L
Y
 

P
L

A
N

T

KEY PLAN

BYDATENO. DESCRIPTION

4
2

GRAPHIC SCALE

0’ 30’ 60’ 120’

670.0

690.0

710.0

730.0

750.0

770.0

790.0

810.0

830.0

850.0

870.0

MAIN ASSEMBLY BUILDING

650.0

MAIN ASSEMBLY BUILDING

LEGEND

SANDSTONEELEV. 725‘SOUTH TRAFFIC 
MINED SAND TUNNEL

ELEV. 798‘
STEAM TUNNEL

890.0

 PLANT

MAIN ASSEMBLY

PLANT
PAINT

1

2

T
E

E
H

S
 

S
I

H
T
 

2
 

E
L
I

F
O

R
P
 

E
E

S
 

E
N
I

L
H

C
T

A
M

LIMESTONE
PREDOMINANTLY

/FILL)
(GRANULAR/COHESIVE
SOIL OVERBURDEN

SHALE

PREDOMINANTLY

M
A

T
C

H
L
I
N

E
 
S

E
E
 
P

R
O

F
I
L

E
 
3
 
S

H
E

E
T
 
3

M
A

T
C

H
L
I
N

E
 
S

E
E
 
P

R
O

F
I
L

E
 
1 

T
H
I
S
 
S

H
E

E
T

ELEV. 691‘
CABLE TUNNEL

 RIVER
MISSISSIPPI 

TUNNEL ELEV. 711‘

NORTH TRAFFIC 

TUNNEL ELEV. 718‘

S
I
T

E
 

T
U

N
N

E
L

S
P

R
O

F
I
L

E
 

A
-

A
’ 

W
I
T

H
 

S
I
T

E
 

G
E

O
L

O
G
I
C
 

GEOLOGIC PROFILE A-A’ STA 750 TO STA 1450

GEOLOGIC PROFILE STA A-A’ 0 TO STA 750

ELEV. 756‘
SEWER TUNNEL

670.0

690.0

710.0

730.0

750.0

770.0

790.0

810.0

830.0

850.0

870.0

0 100 200 300 400 500 600 700
650.0

890.0

800 900 1000 1100 1200 1300 1400



P
R

O
J
E

C
T

W
:\

P
r
o
j
e
c
t
s
\

P
r
o
j
e
c
t
s
 

F
-
J
\

F
O

R
D
0
0
7

8
\

C
A

D
\

F
in

a
l 

T
u
n
n
e
l 

R
e
p
o
r
t
\

F
O

R
D
0
0
7

8
_

T
U

N
N

E
L
_

S
E

C
T
IO

N
_

2
.d

g
n

1
0
/
2
5
/
2
0
1
2

S
A
I
N

T
 

P
A

U
L
,
 

M
I
N

N
E

S
O

T
A

T
W

I
N
 

C
I
T
I
E

S
 

A
S

S
E

M
B

L
Y
 

P
L

A
N

T

KEY PLAN

BYDATENO. DESCRIPTION

1

4
3

GRAPHIC SCALE

0’ 30’ 60’ 120’

670.0

690.0

710.0

730.0

750.0

770.0

790.0

810.0

830.0

850.0

870.0

650.0

LEGEND

(GRANULAR/COHESIVE/FILL

SOIL OVERBURDEN

PREDOMINANTLY SHALE

PREDOMINANTLY LIMESTONE

SANDSTONE

890.0

670.0

690.0

710.0

730.0

750.0

770.0

790.0

810.0

830.0

850.0

870.0

650.0

890.0

PAINT BUILDING

PAINT BUILDING

FAN FARM

TUNNEL
MINED SAND 

ELEV. 725‘

M
A

T
C

H
L
I
N

E
 
S

E
E
 
P

R
O

F
I
L

E
 
4
 
T

H
I
S
 
S

H
E

E
T

 PLANT

MAIN ASSEMBLY

PLANT
PAINT

4

3

M
A

T
C

H
L
I
N

E
 
S

E
E
 
P

R
O

F
I
L

E
 
3
 
T

H
I
S
 
S

H
E

E
T

M
A

T
C

H
L
I
N

E
 
S

E
E
 
P

R
O

F
I
L

E
 
2
 
S

H
E

E
T
 
2 ELEV. 725‘

TUNNEL
MINED SAND 

ELEV. 725‘
TUNNEL
MINED SAND 

ELEV. 725‘
TUNNEL
MINED SAND 

GEOLOGIC PROFILE A-A’ STA 1450 TO STA 2025

GEOLOGIC PROFILE A-A’ STA 2025 TO STA END

S
I
T

E
 

T
U

N
N

E
L

S
P

R
O

F
I
L

E
 

A
-

A
’ 

W
I
T

H
 

S
I
T

E
 

G
E

O
L

O
G
I
C
 

2100 2200 2300 2400 2500 2540

670.0

690.0

710.0

730.0

750.0

770.0

790.0

810.0

830.0

850.0

870.0

1500 1600 1700 1800 1900 2000



P
R

O
J
E

C
T

W
:\

P
r
o
j
e
c
t
s
\

P
r
o
j
e
c
t
s
 

F
-
J
\

F
O

R
D
0
0
7

8
\

C
A

D
\

F
in

a
l 

T
u
n
n
e
l 

R
e
p
o
r
t
\

F
O

R
D
0
0
7

8
_

T
U

N
N

E
L
_

S
E

C
T
IO

N
_

3
.d

g
n

1
0
/
2

5
/
2
0
1
2

S
A
I
N

T
 

P
A

U
L
,
 

M
I
N

N
E

S
O

T
A

T
W

I
N
 

C
I
T
I
E

S
 

A
S

S
E

M
B

L
Y
 

P
L

A
N

T

KEY PLAN

BYDATENO. DESCRIPTION

4
4

GRAPHIC SCALE

0’ 30’ 60’ 120’

670.0

690.0

710.0

730.0

750.0

770.0

790.0

810.0

830.0

850.0

870.0

MAIN ASSEMBLY BUILDING

650.0

MAIN ASSEMBLY BUILDING

LEGEND

SANDSTONE

ELEV. 725‘
MINED SAND TUNNEL

890.0

 PLANT

MAIN ASSEMBLY

PLANT
PAINT

5

6

LIMESTONE
PREDOMINANTLY

/FILL)
(GRANULAR/COHESIVE
SOIL OVERBURDEN

SHALE

PREDOMINANTLY

M
A

T
C

H
L
I
N

E
 
S

E
E
 
P

R
O

F
I
L

E
 
5
 
T

H
I
S
 
S

H
E

E
T

ELEV. 741‘

CABLE TUNNEL

TUNNEL ELEV. 725‘

NORTH TRAFFIC 

S
I
T

E
 

T
U

N
N

E
L

S
P

R
O

F
I
L

E
 

B
-

B
’ 

W
I
T

H
 

S
I
T

E
 

G
E

O
L

O
G
I
C
 

GEOLOGIC PROFILE B-B’ STA 750 TO STA 1450

GEOLOGIC PROFILE STA B-B’ 0 TO STA 750

ELEV. 800‘
OIL TUNNEL

ELEV. 760‘

TUNNEL ELEV. 725‘

SOUTH TRAFFIC 

ELEV. 798‘
STEAM TUNNEL  

ELEV. 760‘
SEWER TUNNEL

ELEV. 760‘

GAS TUNNEL
ELEV. 731‘

T
E

E
H

S
 

S
I

H
T
 

6
 

E
L
I

F
O

R
P
 

E
E

S
 

E
N
I

L
H

C
T

A
M

SEWER TUNNEL

SEWER TUNNEL

670.0

690.0

710.0

730.0

750.0

770.0

790.0

810.0

830.0

850.0

870.0

0 100 200 300 400 500 600 700
650.0

890.0

800 900 1000 1100 1200 1300 1400

670.0

690.0

710.0

730.0

750.0

770.0

790.0

810.0

830.0

850.0

870.0

650.0

890.0



 

 

APPENDIX B 
 

NTH JULY 2007 DAILY FIELD REPORT AND PHOTOGRAPHS 
  



 

NTH  CONSULTANTS, LTD. 
A NEYER, TISEO & HINDO COMPANY 

 

Field Representative: C. Johnson / F. Klingler Reviewed By: I. Alshunnar 
 
V:\Howell\Fritz\DFR.doc                                                   

D A I L Y    F I E L D    R E P O R T 

PROJECT: Twin Cities Assembly Plant (TCAP) –  

Tunnel Stability Evaluation 

PROJECT NO.: 13-070596-00 

LOCATION: St. Paul, Minnesota DATE: July 10, 2007 

CLIENT: Ford Motor Company (Ford) WEATHER: Mostly Sunny, 65-85 °F 

REPORT NO.: 1 CONTRACTORS: Arcadis, Midamerica Technical and Environmental 
Services, Inc. 

 
SHEET 1 of 4 

 

CLIENT'S REPRESENTATIVE(S): John Meyers (Ford) 

CONTRACTOR'S REPRESENTATIVE(S): Bryan Zinda and others (Arcadis), Midamerica (multiple) 

 
 
PROGRESS OF  WORK: 
 
 
We arrived at the TCAP at approximately 6:30 a.m. and met with Mr. John Meyers and Mr. Bryan Zinda concerning the days 
planned tunnel penetrations, that might be available at the plant. After a short discussion concerning the safety concerns in and 
around the plant and the tunnels, we proceeded to walk with Mr. Meyers and Mr. Zinda to the Aristeo Construction Company 
trailer in search a 100-foot tape measure before proceeding into the tunnels. We were also told that Midamerica Services had been 
in the tunnels previously to establish ventilation and monitor potential gas conditions. 
 
Traffic / Sand Tunnel Inspection 
 
At approximately 9:00 am, we suited up with entrance gear (hardhats, quad gas meters, rescue harnesses, reflective safety vests, 
waterproof boots, gloves, multiple light sources, field books, and cameras) and proceeded to enter the north traffic tunnel through 
the entrance near the steam plant at the bottom of the hill (refer to Picture Nos. 1-2). Our entrance party consisted of Craig Johnson 
and Fritz Klingler (NTH), Mr. Zinda, and Mr. Meyers. Other representatives from Arcadis had entered the tunnels prior to us to 
perform other work activities not associated with our investigation. 
 
After assembling at the bottom of the entrance shaft, we proceeded to walk out of the entrance area and into the northern traffic 
tunnel. We immediately noticed this portion of the tunnel had a concrete floor, was lined with shotcrete, and partially lit. The 
dimensions of the tunnels were approximately 10 feet wide, 12 feet tall, and domed toward the ceiling. A few areas of the tunnel 
walls and ceilings were formed with concrete, with some spalling and visible rebar, but overall appeared to be in good condition.  
The majority of the tunnel lining consisted of shotcrete in variable condition. Although most of the shotcrete appeared competent 
from the outside, a dull thud was heard in many places when a rock hammer was struck against the wall. The dull thud may be 
indicative of the possible void behind the shotcrete. In many areas of the tunnel, voids or cavities were visible behind the shotcrete 
as sand grains from the sandstone formation (St. Peter Formation – Middle Ordovician) have apparently begun to fall away (refer 
to Picture Nos. 3-4).  
 
As we progressed to the northeast, we entered a room that contained the original freight elevator from the above plant (refer to 
Picture Nos. 5-7). The room was approximately 15 to 25 feet tall and lined with concrete that appeared to be in excellent condition. 
We bypassed the main elevator room, as the most direct entrance appeared to be covered with water of unknown depth, and 
entrance through this corridor had not been made in any of the earlier explorations. This continuation of the traffic tunnel gave way 
to the mostly unlined sand mining tunnels (drifts) in the middle to lower St. Peter Sandstone Formation.  
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D A I L Y    F I E L D    R E P O R T 

PROJECT: Twin Cities Assembly Plant (TCAP) –  

Tunnel Stability Evaluation 

DATE: July 10, 2007 

PROJECT NO.: 13-070596-00 REPORT NO.: 1 

  SHEET 2 of 4 
 
 
PROGRESS OF  WORK - CONTINUED: 
 
The St. Peter Sandstone, as previously mentioned, generally consists of a white, opaque, to light yellow saccharoidal sandstone 
that is readily friable. Some iron and other mineral staining was observed throughout the unlined portions (Refer to Picture Nos. 8 
through 11). 
 
After progressing away from the former elevator room, we progressed through the mined sand tunnel to the southeast, and 
eventually back to the southwest where the tunnel had apparently collapsed. The collapsed debris appeared to have been 
intentional, but undoubtedly had been there for an extended timeframe (refer to Picture Nos. 12 through 16). The tunnel at the 
point of collapse had been lined with concrete, eluding to the possible intentional collapse of a former entrance adjacent the bluff 
and closer to the river. 
 
After the inspection of the collapsed portion, we progressed back to the former elevator room where we had originally branched 
off. Progressing toward the northeast and then the southeast, we entered a portion of the sand tunnels where the approximately 15-
foot high roof had partially spalled away (approximately 3-foot propagation upwards) to its natural angle of repose (refer to Picture 
No. 17). It was unclear how long ago the spalling had happened, but it appeared to be in the last several years. Some portions of 
the investigated tunnel had minor water, but mostly appeared dry in this portion of the investigation. Overall, the tunnels in this 
portion of the investigation appeared in good condition. 
 
Further investigation to the north led into a long single tunnel where the above-mentioned propagation has again occurred for 
several hundred feet. In this section, the spalling is noticed to stop adjacent to vertical joints in the rock mass (refer to Picture Nos. 
18 and 19). The elevation of the sand tunnels at this point seems to be dipping slightly to the north, but was difficult to gauge in the 
tunnel without surveying equipment.  
 
Progressing further back to the north and eventually west brought us into the “mined” portion of the tunnel system. In this portion 
of the investigation, the tunnels takes the shape of a series of mined rooms and corresponding support pillars. An excavated sump 
approximately 15 feet deep was observed in one of the tunnels, indicating a possible high water table at the time of the most 
intense sand mining efforts (refer to Picture No. 20). Water in this portion of the tunnels was observed in nearly all the tunnels, 
ranging from approximately 3 to 12 inches, with some localized deeper areas.  
 
Mining in this area was performed with pneumatic hammers/chisels, as tool marks were still evident on the roof and walls. The 
separate tunnels ranged from 15 to 18 feet in height and typically were horseshoe shaped. The drifts were driven in an approximate 
grid pattern, but several were observed to come within several feet of one another. Most drifts also came to and end with a bench 
like structure, indicating an overhead or stoping method of mining (refer to Picture Nos. 21 through 27). 
 
In the far northern portion of the investigated tunnels, groundwater was noted to be running toward the south at approximately 1 to 
2 gallons per minute (gpm). (refer to Picture No. 28.) 
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PROJECT: Twin Cities Assembly Plant (TCAP) –  

Tunnel Stability Evaluation 

DATE: July 10, 2007 

PROJECT NO.: 13-070596-00 REPORT NO.: 1 

  SHEET 3 of 4 
 
 
PROGRESS OF  WORK - CONTINUED: 
 
Walking west toward the entrance/exit, in what would be an area southeast of the ground surface position of the “Glass Basement”, 
we were alerted to another area where the floor had apparently been excavated or collapsed and was now water filled. The 
limits/depth of the room/water is unknown at this time and has not been investigated. 
 
Also in this area, another contractor had previously cored a hole in the cement-lined wall and discovered another hidden room. 
Access to this room has not been located, and is believed to be down the adjacent stairs that are now filled with water. The tunnel 
beyond this location could not be investigated due to collapsed timbers that might have originally been the floor. To our 
knowledge, this portion of the tunnel has not been inspected recently by anyone else (refer to Picture Nos. 29 through 35). 
 
After investigating this portion of the tunnel, our investigation of the traffic / sand tunnels was complete and we walked back to the 
entrance point and climbed out of the tunnel system. 
 
Above Ground Inspection 
 
After leaving the tunnels and shedding our safety gear, we proceeded back to the plant to meet with Maggie Heisterkamp (Ford) 
and Gerhardt Klug (Aristeo) in hopes they could provide more information about the early tunnel design layout, in terms of plans, 
as-builts, etc. We exchanged information with them and proceeded to take a walking tour to the steam tunnel and Glass Basement 
areas with Mr. Meyers.  
 
Steam Tunnel – The steam tunnel was located approximately 20 feet below existing factory slab grade. We walked down 
approximately 25 steps and observed the tunnel. The tunnel was noted to contain many steam pipes and was presumed still active 
based on the very elevated temperature. As we observed, the tunnel was approximately 7 feet high and concrete lined. As we did 
not have the necessary safety equipment, the steam tunnel was not investigated due to its relatively shallow depth, vast safety 
concerns, and apparent type of construction. 
 
Glass Basement – The Glass Basement is located in the central portion of the plant, 10 to 12 feet below factory slab grade, and is 
currently used for miscellaneous storage. The history of why this room is called the glass basement is somewhat unknown at this 
time. 
 
Gas Tunnel Inspection 
 
At approximately 1:30 pm, we again suited up with our safety gear and inspection materials and entered the gas tunnel located 
approximately 200 feet southeast of the traffic / sand tunnel entrance. We entered this tunnel via an opening in the side of the bluff 
approximately 20 feet vertically from the existing roadway (refer to Picture Nos. 36 and 37). This tunnel went straight into the 
bluff to the east-southeast, was completely unlined after the initial entrance, varied between 5 to 6 feet in height, and was again 
completely contained within the St. Peter Sandstone Formation (refer to Picture Nos. 38 and 39).  
 
The walls and roof of the tunnel were in good to excellent condition. Reaching the end of the tunnel, a shaft was visible returning 
to the surface carrying multiple pipes. Slight flowstone formation had occurred at this point indicated mineralized water had been 
trickling down from above for many years (refer to Picture Nos. 40 through 43).  
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PROJECT: Twin Cities Assembly Plant (TCAP) –  

Tunnel Stability Evaluation 

DATE: July 10, 2007 

PROJECT NO.: 13-070596-00 REPORT NO.: 1 

  SHEET 4 of 4 
 
 
PROGRESS OF  WORK - CONTINUED: 
 
Utility / Cable Tunnel Inspection 
 
At approximately 2:30 pm, we made entrance to the utility / cable tunnel through the entrance we previously used to gain access to 
the traffic / sand tunnels. 
 
The utility / cable tunnel was accessed by proceeding north-northwest from the main entrance point of the traffic / sand tunnel. 
Initially, the inspection progressed over and through a concrete lined structure with a below grade room that again contained water 
at an unknown depth. The condition of the concrete at this point was observed to be good to excellent (refer to Picture No. 44). 
 
The tunnel exiting the concrete area was unlined and completely contained within the St. Peter Sandstone Formation. The tunnel 
was approximately 6 to 7 feet tall, mostly dry, and contained numerous cables that ran along the walls. The tunnel was also well lit 
in most places and easily traversed (refer to Picture Nos. 45 through 47). 
 
A portion of the tunnel branched to the northeast approximately 450 feet from the entrance and continued until it was under the 
main portion of the plant. At this point, the cables (believed to be 14,400 V power lines) that were running along the wall went up 
the large shaft and presumably into the plant (refer to Picture No. 48). 
 
Following this passage back to the previous junction, we continued the investigation of the portion of the tunnel to the northwest. 
This tunnel was again dry and well lit, with cables/conduits running along the sides. Near the end of the tunnel, a small set of 
concrete steps marked the beginning of an area that had been shotcrete lined. The shotcrete in this area appeared competent and 
made a ringing sound after being struck with a rock hammer (possibly indicating soundness of lining). After further investigation, 
the small set of steps allowed passage under an apparent concrete duct bank in the headwall of the tunnel. At this time, it is not 
known what is contained within the duct bank. The end of the tunnel is sealed and is reported to be owned by Xcel Energy (refer to 
Picture Nos. 49 through 53). 
 
Near the end of the tunnel, a short passage traversed to the west with a visible block wall sealing its path. Daylight was slightly 
visible near the top of the wall with our lights turned down and away. Mr. Zinda explained to us that he believed this to be the 
other side of an entrance that is blocked on the outside of the bluff. At this juncture, we climbed out of the tunnel through a service 
shaft entrance near the hydroplant and made a visit to the possible entrance point on the outside of the bluff. From the outside, the 
entrance appeared to be the same passageway we had just observed (refer to Picture Nos. 54 and 55). 
 
After  examing rock core from Arcadis drilling and well installation operations, and discussing project information with Mr. 
Meyers and Mr. Zinda, we left the project site.  
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                 NTH Consultants, Ltd.  Field Visit and Tunnel Inspection:  July 16, 2007 

1 
               TCAP  -Photolog 

 

Picture No. 1 – Making Preparations to enter northern traffic / sand tunnel shaft 

Picture No. 2 – Entrance into the northern traffic / sand tunnel shaft 
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Picture No. 3 – Broken shotcrete lining in main traffic tunnel reveals void between 
lining and St. Peter Sandstone 

Picture No. 4 – Broken portion in roof of traffic tunnel, indicating possible void 
behind shotcrete lining 
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                 NTH Consultants, Ltd.  Field Visit and Tunnel Inspection:  July 16, 2007 
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Picture No. 5 – View looking west southwest from traffic tunnel freight elevator 
room 

Picture No. 6 – View looking east northeast from traffic tunnel freight elevator 
room 
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Picture No. 7 – Shaft apparently leading to main assembly plant from freight 
elevator room 

Picture No. 8 – Iron staining (top) and possible exhaust residue (sides) common to 
sand tunnels near the freight elevator shaft 
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Picture No. 9 – Iron Staining along roof, common to the sand tunnels throughout 
the investigation 

Picture No. 10 – Common uncemented section in the sandstone found 
throughout the investigation, typically occurring along bedding planes (possible 
pipe) 
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                 NTH Consultants, Ltd.  Field Visit and Tunnel Inspection:  July 16, 2007 

6 
               TCAP  -Photolog 

 

Picture No. 11 – Solution features in sandstone found through investigation 

Picture No. 12 – Collapsed roof at tunnel dead-end 
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Picture No. 13 – Collapse at end of tunnel 

Picture No. 14 – Barrels found at end of collapsed region 
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Picture No. 15 – Collapse at end of tunnel 

Picture No. 16 – Apparent concrete lining in tunnel at point of collapse 
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                 NTH Consultants, Ltd.  Field Visit and Tunnel Inspection:  July 16, 2007 

9 
               TCAP  -Photolog 

 

Picture No. 17 – White area indicates slight migration of tunnel upwards during roof 
fall 

Picture No. 18 – Migrating roof fall shown with fallen sand material on floor of tunnel 
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                 NTH Consultants, Ltd.  Field Visit and Tunnel Inspection:  July 16, 2007 
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Picture No. 19 – End of roof fall showing failure ceased or began at vertical joint in 
rock mass 

Picture No. 20 – Sump excavated in main tunnel, approximately 15 feet deep 
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                 NTH Consultants, Ltd.  Field Visit and Tunnel Inspection:  July 16, 2007 

11 
               TCAP  -Photolog 

 

Picture No. 21 – Intersection of mining drifts in area of most intense historical sand 
mining (possible stress – related spall) 

Picture No. 22 – Closed MFM seismograph station formerly belonging to the 
University of Minnesota MNM network, located at the end of one of the tunnels  
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                 NTH Consultants, Ltd.  Field Visit and Tunnel Inspection:  July 16, 2007 
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Picture No. 23 – Junction of two sand mining tunnels showing original tool marks 
from the mining operation (possible stress – related spall) 

Picture No. 24 – End of one of the mining tunnels in area of most intense sand 
mining 
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Picture No. 25 – Profile of tunnels near area of most intense sand mining 

Picture No. 25 – Benching used during original mining operations 
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Picture No. 27 – water condition near area of most intense sand mining 

Picture No. 28 – Possible creosote contamination in water. Hydrogen sulfide odor 
noticed during investigation in this area. 
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Picture No. 29 – Glass elevator leading from the sand tunnels back to the 
overhead plant 

Picture No. 30 – Glass elevator that is now filled with water below grade 
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Picture No. 31 – Glass elevator with water filled void in floor (background) 

Picture No. 32 – Water filled void (with stairs) found beyond the glass elevator 
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                 NTH Consultants, Ltd.  Field Visit and Tunnel Inspection:  July 16, 2007 
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Picture No. 33 – Passageway beyond glass elevator with multiple water filled voids 
in the floor. Investigation did not proceed beyond this point due to safety issues. 

Picture No. 34 – Concrete core cut in wall by others. An apparent room with no 
other entrances/exits is beyond, believed to connect to water filled void. 
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Picture No. 35 – Water filled void in floor possibly leading to suspected room 

Picture No. 36 – Entrance to Gas Tunnel. Portion of truck visible on the left sits by 
entrance to the traffic / sand tunnels 
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Picture No. 37 – Backside of entrance to gas tunnel 

Picture No. 38 – St. Peter Sandstone in gas tunnel 
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Picture No. 39 – St. Peter Sandstone in gas tunnel 

Picture No. 40 – Shaft at end of gas tunnel looking up towards overlying plant. 
Flowstone was observed to be forming on the walls of the shaft. 
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Picture No. 41 – Flowstone formation on floor of shaft at end of gas tunnel 

Picture No. 42 – Flowstone formation on walls of shaft at the end of the gas tunnel 
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Picture No. 43 – Looking up in the shaft at the end of the gas tunnel. Note 
flowstone on walls indicating long-term water seepage. 

Picture No. 44 – Concrete room near entrance to utility/cable tunnels. This area 
was not explored due to unknown water conditions visible at bottom. 
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Picture No. 45 – Utility / cable tunnel lining near entrance 

Picture No. 46 – Utility / cable tunnel was dry and is generally excellent condition 
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Picture No. 47 – Tunnel leading east-northeast from main utility/ cable tunnel 

Picture No. 48 – Shaft at end of east northeast extension of utility / cable tunnel 
leading to above plant 
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Picture No. 49 – Utility / Cable tunnel near end 

Picture No. 50 – Concrete stairs near end of utility / cable tunnel 
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Picture No. 51 – Stairs near end of utility / cable tunnel showing overhead duct 
bank 

Picture No. 52 – Sealed end of utility / cable tunnel, believed to be owned by 
Xcel Energy beyond this point 
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Picture No. 54 – Outside of entry / regress point as viewed in Picture No. 53 from 
the outside along the bluff 

 

Picture No. 53 – Sealed entry / regress point from utility / cable tunnel near Xcel 
terminus  
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TYPICAL TUNNEL CONFIGURATIONS 
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