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1.0 INTRODUCTION 

This report presents a Completion Report for the Interim Measures (IMs) for 
groundwater at Area 1 at the former General Motors Corporation (GM) property located 
at 13000 Eckles Road in Livonia, Michigan (Site).  Area 1 is located along the north side 
of Amrhein Road at the southwest corner of the Site (see Figures 1.1 and 1.2).  The Site 
was historically used for the production of vehicle bumpers, leaf springs and strut 
assemblies, with Area 1 being used as a former chrome plating area.  Environmental 
decommissioning and demolition of the entire Site occurred during the 2000 to 2001 
period.  A Resource Conservation and Recovery Act (RCRA) Facility Investigation (RFI) 
was completed as part of the Corrective Action activities at the Site from 2002 through 
2005.  Environmental activities at the Site are being conducted by Conestoga-Rovers & 
Associates (CRA) under the direction of Remediation and Liability Management 
Company, Inc. (REALM), an environmental subsidiary of GM. 
 
The interim measures for Area 1 groundwater have been conducted in accordance with 
the "Supplemental Interim Measures Work Plan –Area 1 (Chrome Plating Area)" 
(CRA, August 2004) (Work Plan).  Activities conducted on-site consisted of installing a 
barrier wall (primarily soil-bentonite with limited areas of jet grouting) around Area 1 to 
contain groundwater with elevated concentrations of nickel and hexavalent chromium.  
The barrier wall was installed to supplement the French Drain Collection System, which 
GM had installed in 1980 to 1981 to address migration of groundwater from this area, 
within the area contained by the barrier wall.  This report presents a summary of the 
activities associated with the barrier wall interim measure. 
 
 
1.1 BACKGROUND 

This section presents a brief summary of the activities that preceded the implementation 
of the interim measures. 
 
The Site was historically used for the production of vehicle bumpers, leaf springs, and 
strut assemblies, with Area 1 being used for chrome plating.  GM/REALM is currently 
implementing performance-based RCRA Corrective Action at the Site pursuant to an 
October 16, 2001 RCRA Corrective Action Agreement between the United States 
Environmental Protection Agency (U.S. EPA) and GM. 
 
For the purposes of the RCRA Corrective Action, the former Waste Water Treatment 
Plant (WWTP) (Area of Interest (AOI) 1), the Stormwater Clarifier (AOI 3), the Old 
Nickel Bright Tank (AOI 14), Waste Sump Under Plating Line (AOI 15), French Drain 
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Collection System (AOI 18), and Plating Line (AOI 20) have all been grouped into Area 1 
due to their proximity and similar environmental conditions.  A detailed description of 
the historical operations that occurred at each AOI is provided in the Current Conditions 
Report – Revision 1 (CRA, June 2002), RCRA Facility Investigation (RFI) Report – 
Revision 1 (CRA, March 2005), Supplement to the RFI Report (CRA, April 2005), and 
Supplemental Interim Measures Work Plan – Area 1 (CRA, August 2004). 
 
Area 1 is located at the former GM Spring and Bumper Plant located at 13000 Eckles 
Road in Livonia, Michigan (Site) and was formerly the location of chrome plating 
operations.  CRA was retained by REALM to evaluate the current interim measure 
(groundwater collection via french drain and treatment) for Area 1 and to determine 
whether other cost-effective remedial alternatives exist to address nickel and chromium 
in Area 1 groundwater.  On-Site hexavalent chromium and nickel concentrations have 
been reported in groundwater samples up to 633 milligrams per liter (mg/L) and 
648 mg/L, respectively.  A French Drain Collection System was installed in 1980 to 1981.  
Collected groundwater is treated in a groundwater treatment plant (GWTP).  Data, 
which existed prior to the containment wall interim measure, indicated that the trench 
may not be fully effective in controlling the migration of nickel-impacted groundwater 
at the eastern edge of the trench.  In addition, GWTP influent concentrations have 
remained fairly consistent since 1993 when plating operations ceased.  As a result, GM 
re-evaluated the effectiveness of the existing collection and treatment system. 
 
An evaluation was conducted to assess the feasibility of using treatment technologies 
such as chemical fixation/precipitation, soil flushing, and permeable reactive barriers.  
In addition, containment was evaluated by considering a slurry wall in combination 
with optimizing the existing treatment system.  Future use of the Site was considered in 
the evaluation as the Site will be redeveloped.  Constructing a slurry wall around Area 1 
and optimizing the existing treatment system was determined to be the most effective 
interim measure to address environmental impacts and facilitate redevelopment of the 
property. 
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2.0 INTERIM MEASURES PERFORMED 

2.1 SUMMARY OF SELECTED REMEDIAL ACTION 

A homogeneous soil-bentonite barrier (slurry) wall was determined to be the most 
effective interim measure to address environmental impacts and facilitate 
redevelopment of the property. 
 
The soil-bentonite slurry acts to shore the trench, preventing collapse, and forms a filter 
cake on the trench walls which acts to prevent fluid loss.  The filter cake also reduces the 
native soils effective hydraulic conductivity.  The low-permeability backfill is prepared 
by mixing a bentonite slurry with the excavated native soils.  Sometimes, additional 
borrow materials or dry bentonite is added to the mixture to meet the design 
requirements for permeability. 
 
Jet grouting was selected as an option to be utilized in the event that excavation could 
not be safely completed around utilities, in areas of poor access, or beneath subsurface 
obstructions.  Typical applications would be under railroad tracks or in areas with a 
large number of underground and overhead utilities. 
 
A soil-bentonite mix study was conducted by GAI Consultants, Inc. to quantify the 
hydraulic permeability conductivity of the soil-bentonite backfill under different mix 
conditions and demonstrate its compatibility with the groundwater.  The objective of the 
mix study was to identify a soil-bentonite mixture to use when constructing the barrier 
wall and ensure a maximum hydraulic conductivity for the barrier wall of 
1 x 10-7 cm/sec or less.  In order to determine the appropriate low hydraulic 
conductivity mix design, soil samples from the Site were mixed into composite soil 
blends and tested for hydraulic conductivity.  The GAI Consultants soil-bentonite mix 
study is presented in Appendix A. 
 
In accordance with the U.S. EPA approved Work Plan, a 4,700-foot barrier wall was 
installed around Area 1 between October 2004 and December 2004.  The proposed 
barrier wall alignment presented in the Work Plan was modified due to changes in 
proposed Site redevelopment, at the time.  The actual alignment of the barrier wall was 
modified to completely contain Area 1 as presented on Figure 2.1.  The barrier wall is 
approximately 2.5 feet thick with a varying depth between 20 to 30 feet below ground 
surface (bgs) and is keyed into the underlying clay layer.  The soil-bentonite barrier wall 
was supplemented with a jet-grouted barrier wall using Impermix (mixture of 
Attapulgite clay, metallurgical slag cement and ground lime) in specific locations where 
active utilities or subsurface obstructions were encountered.  The jet-grout barrier wall 
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provides the equivalent resistance to groundwater flow of the 24-inch wide barrier wall 
having a permeability of 1 x 10-7 cm/sec.  The sections of the wall where jet grouting was 
used are described in the following paragraph. 
 
 
2.2 FIELD CHANGES IN DESIGN 

The soil-bentonite barrier wall was constructed with the following field modifications: 
 
• Jet grouting was conducted instead of soil-bentonite between stations 8+80 to 11+80.  

The southern alignment of the barrier wall from 11+00 to 11+80 was moved 
northward to run north of the sanitary sewer; 

• Jet grouting was conducted in addition to soil-bentonite between stations 30+25 to 
30+75 to achieve the proper seal between the barrier wall and the underlying native 
clay and avoid obstructions encountered during excavation.  An obstruction was 
present at approximately 13 ft bgs for a distance of approximately 45 feet along the 
barrier wall alignment.  The slurry wall was completed to the top of the obstruction.  
PVC conduits were installed through the obstruction to the clay layer utilizing a 
sonic drill rig.  The jet grouting rig was then utilized to complete a jet grouted barrier 
wall from the bottom of the obstruction down to the clay.  Numerous tunnels and 
subsurface obstructions were identified (former Pedestrian Clock Tunnel (AOI 24)) 
in this area during the installation of the slurry wall.  To address the presence of void 
space in the Pedestrian Clock Tunnel, concrete from the saw cutting activities was 
placed into the void space on either side of the path of the slurry wall and the area 
was backfilled with soil.  The slurry wall was then installed through the backfilled 
soil; and 

• Jet grouting was conducted in addition to soil-bentonite between stations 2+50 to 
2+75 to achieve the proper seal between the barrier wall and the underlying native 
clay and avoid obstructions encountered during excavation.  During installation of 
the slurry wall, an obstruction was identified at approximately 23 feet bgs for a 
distance of approximately 10 feet along the slurry wall alignment.  Similar to the 
method described above, the slurry wall was completed through the area down to 
the top of obstruction.  PVC conduits were installed down to the clay beneath the 
obstruction with a sonic drill rig, however, during the drilling, no significant 
obstructions were identified, some fragments of clay piping were returned with the 
drill cuttings.  The clay piping fragments could have been a portion of a historic 
sewer that was in the vicinity of the slurry wall alignment as identified on a historic 
utility drawing.  Following installation of the PVC conduits, the area beneath the 
"obstruction" was jet grouted. 
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The As-Recorded Drawings for the barrier wall are presented in Appendix B. 
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3.0 CONSTRUCTION ACTIVITIES 

All work was performed under the direct oversight of the Construction Quality 
Assurance (CQA) Officer, Engineer and the CQA Support Personnel.  These personnel 
conducted the following activities: 
 
• Enforced construction specifications throughout the field work; 

• Reviewed construction activities and completed works against plans and 
specifications; 

• Provided field management of CQA activities; 

• Informed CQA support personnel on CQA requirements and procedures; 

• Ensured that CQA test results are accurately recorded; 

• Rejected defective work and verified that corrective measures are implemented; and 

• Interacted with the construction superintendent to provide assistance in modifying 
the materials and worked to comply with the specified design. 

 
The following sections further discuss the major construction activities. 
 
 
3.1 CONTRACTOR/SUBCONTRACTOR PROCUREMENT 

REALM retained Geo-Con, a trade name of Environmental Barrier Company, LLC 
(Geo-Con) as the Area 1 barrier wall construction contractor.  In addition, CRA retained 
Stearns Drilling Company and Prosonic to provide sonic drilling services, and Altech 
Drilling and Investigative Services for investigative drilling during the barrier wall 
construction. 
 
 
3.2 MOBILIZATION 

Geo-Con conducted mobilization activities on October 11 and 12, 2004.  Mobilization 
activities consisted of preparing Geo-Con's field office and equipment mobilization. 
 
 
3.3 SITE SECURITY 

During construction activities, visitors were instructed, via signs posted at the Site 
entrance, to sign in at the Geo-Con field office.  All other entrances to the Site were 
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secured to insure that access to the Site was only allowed through the main entrance off 
Eckles Road. 
 
 
3.4 HEALTH AND SAFETY 

A Site-specific health and safety plan (HASP) was prepared and implemented by 
Geo-Con consistent with Occupational Safety and Health Administration (OSHA) 
29 CFR 1910.1200 to ensure that all on Site personnel were properly protected from 
potential exposure to Site-related constituents.  The HASP documented potential 
hazards at the Site, the level of personal protective equipment necessary for use during 
the barrier wall installation activities, and the personal decontamination procedures 
required to control any potential personal exposures.  Modified Level D PPE was worn 
by all personnel entering the work area. 
 
 
3.5 DAILY PROGRESS MEETINGS 

Project meetings were held during the construction period to ensure that all tasks were 
accomplished according to schedule and in accordance with the construction plans and 
specifications.  These meetings included a pre-construction CQA meeting and daily and 
weekly progress meetings.  Minutes were recorded for all meetings held on Site during 
installation, except the daily progress meetings.  Daily progress meetings were 
documented in the CQA construction logbook.  These project meetings are described 
below. 
 
The purpose of the preconstruction meeting was to review the project schedule, and the 
CQAPP and to review levels of responsibility and reporting requirements. 
 
The purpose of the daily progress meetings was to review daily work schedule and 
progress.  These meetings were informal meetings held at the start of each workday.  
The daily progress meeting was generally held concurrent with a daily safety meeting. 
 
 
3.6 BARRIER WALL CONSTRUCTION AND TESTING 

Record drawings have been prepared to provide documentation of the As-Recorded 
construction of the barrier wall.  The As-Recorded drawings are presented in 
Appendix B. 
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The specified test methods used to ensure the quality of the construction of the barrier 
wall including requirements of the materials and frequency of testing for the 
soil-bentonite slurry and the jet grout material are presented in Tables 3.1 and 3.2, 
respectively.  Materials testing was performed in accordance with these requirements by 
the CQA support personnel or the testing laboratories to ensure compliance with 
material specifications and design criteria.  The analytical results for the specific 
components of the barrier wall that were tested are presented below. 
 
 
3.6.1 SOIL-BENTONITE BACKFILL MATERIAL 

The soil-bentonite backfill material was tested for slump, gradation, density, and 
permeability.  The results of the testing for slump and density are presented in the Daily 
Construction Quality Control Reports presented in Appendix C.  The results of the 
testing for gradation and permeability are presented in Appendix D. 
 
 
3.6.2 JET GROUT MIXTURE 

The material used for jet grouting was Impermix which was installed to provide 
equivalent resistance to groundwater flow of the 24 inch wide barrier wall having a 
permeability of 1 x 10-7 cm/sec.  The jet grout mixture used was tested according to the 
parameters and frequency specified in Table 3.2.  These tests included grout density, and 
temperature.  All data were compared to the specifications and substandard mixes were 
rejected until corrected.  The results of the density and temperature tests are presented 
in the Daily Construction Quality Control Reports as shown in Appendix C. 
 
 
3.6.3 BACKFILL DEPTH PROFILE 

Quality assurance records were maintained to demonstrate that the barrier wall has no 
gaps between the base of the barrier wall and the impermeable underlying native clay.  
The Daily Construction Quality Control Reports are presented in Appendix C. 
 
 
3.6.4 DAILY JET GROUTING REPORTS 

Daily Jet Grout Quality Control reports are presented in Appendix E. 
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4.0 PROJECT INSPECTION 

During the pre-final inspection conducted by REALM/CRA on December 29, 2004, three 
deficiencies were identified.  Based on a follow-up Site inspection conducted on 
April 12, 2005, REALM/CRA identified that the previously identified outstanding items 
still required completion under the Contract. 
 
The final inspection occurred on May 20, 2005.  All deficiencies previously identified 
had been rectified. 
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5.0 FUTURE MONITORING ACTIVITIES 

As described in the Revised Groundwater Monitoring Plan (CRA, December 2006) 
(GMP), groundwater elevations will be monitored at 34 monitoring wells annually at on 
and off-Site locations, including monitoring wells in the vicinity of Area 1.  
Groundwater samples will be collected from five monitoring wells located 
downgradient of the Area 1 Barrier Wall to monitor groundwater conditions.  
Additionally, groundwater elevations are currently being monitored from 
approximately 50 on-Site monitoring wells monthly to evaluate Site-wide groundwater 
flow directions, the containment effects of the IM for Area 1 groundwater, and verify the 
integrity of the barrier wall.  Following the evaluation of the long-term effects of the 
Area 1 barrier wall and collection system, the 50 monitoring wells will be greatly 
reduced. 

 
  
 

12607 (44) 10 CONESTOGA-ROVERS & ASSOCIATES 



December 7, 2006 
 

6.0 CONCLUSIONS 

The barrier wall has been installed as identified in the U.S. EPA approved work plans.  
Field QA/QC testing indicate that the barrier wall meets the required maximum 
hydraulic permeability of 1 x 10-7 cm/sec or less.  Groundwater elevation monitoring 
should be completed in accordance with the GMP to confirm hydraulic containment. 
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TABLE 3.1 
 

SOIL-BENTONITE SLURRY WALL – QUALITY CONTROL TESTING SUMMARY 
 
 

BARRIER WALL QUALITY CONTROL TESTING 

Subject Standard Specific Test Frequency 

Bentonite Powder API 13A Wet Screen Analysis 
Suspension Properties 
Filtrate Loss 
Yield Point 
Moisture Content 
 

1 per truck 
shipment 

Chemical Analysis 
of Water 

ASTM D512 Chloride Ion in Water 
Particulate and Dissolved 
Matter in Water 
 

1 per water 
supply source or 
as changes occur 
 

Initial Bentonite 
Slurry Properties 

API RP13B Density 
Viscosity 
pH 
Filtrate Loss 

3 per shift 
3 per shift 
1 per shift 
1 per shift 
(see Note 1) 
 

In-trench Bentonite 
Slurry Properties 

API RP13B Viscosity 
Density 
Filtrate Loss 

3 per shift 
3 per shift 
1 per shift 
 

 ASTM D4381 Sand Content 1 per shift 
(see Note 1) 
 

Imported Backfill 
Material 

ASTM D422 or 
ASTM D1140 

Grain Size 1 per 200 C.Y. 
or 1 per shift, 
whichever is 
more frequent 
 

Soil-bentonite 
Backfill Material 

ASTM C143/C143M Slump Cone 2 per shift (when 
placing backfill) 
 

 ASTM D4380 Density 2 per shift (when 
placing backfill) 
 

 ASTM D422 
ASTM D2216 

Grain Size (No. 200 Sieve) 
Water Content 

1 per 1,000 C.Y. 
2 per shift (when 
placing backfill) 
 

In-place 
Barrier Wall 

ASTM D5084 Permeability 1 per 1,000 C.Y. 
(grab samples) 
 

Note:  

(1) If more than 1 batching plant is being used, apply these frequencies to each batching plant 
separately.  (A shift is considered to be a maximum of 10 hours.) 
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TABLE 3.2 
 

JET GROUT BARRIER WALL – QUALITY CONTROL TESTING SUMMARY 
 
 

Subject Standard Specific Test Frequency 

Cement ASTM C150 Manufacturer's certificate 
of compliance 

1 per truck 
shipment 
 

Impermix Materials Manufacturers COC Manufacturer's certificate 
of compliance 

1 per truck 
shipment 
 

Additives Manufacturers COC  1 per truck 
shipment 
 

Initial Grout 
Mixture Properties 

API RP-13B 1. Slag content 
2. Attapulgate content 
3. Density 

1 per batch 
1 per batch 
4 per shift 
 

In-place Grout from Return ASTM D-5084 Permeability 1 per 200 lf 
 

In-place Grout ASTM D-5084 Permeability 1 per 100 lf 
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DAILY CONTRACTOR QUALITY CONTROL REPORTS – 

SOIL-BENTONITE SLURRY WALL 
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APPENDIX D 

 

PERMEABILITY TEST RESULTS – SOIL-BENTONITE SLURRY 



Sample # Date Station Field Fines 
Content

Lab Perm 
Result

P04-086-1 29-Oct 13+40 29.7% 8.10E-09
P04-086-2 1-Nov 15+70 31.0% 1.40E-08
P04-086-5 3-Nov 19+80 34.0% 6.40E-08
P04-086-6 5-Nov 23+60 30.7% 2.70E-08
P04-086-7 8-Nov 27+30 28.4% 1.90E-08
P04-086-8 12-Jan 25+80NEW 35.5% 2.90E-08
P04-086-9 15-Nov 22+80 27.9% 5.10E-08

P04-086-10 17-Nov 19+10 4.60E-08
P04-086-11 19-Nov A15+30 36.7% 1.10E-08

Slurry Wall Permeability Summary
Area 1 Barrier Wall

Eckles Road Site - Livonia, Michigan

a trade name of ENVIRONMENTAL BARRIER COMPANY, LLC 
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DAILY CONTRACTOR QUALITY CONTROL REPORTS - 

JET GROUT BARRIER WALL 
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