
` 
State of Michigan 

Department of Environment, Great Lakes, and Energy 
HAZARDOUS WASTE MANAGEMENT FACILITY POSTCLOSURE OPERATING LICENSE 

NAME OF LICENSEE:  Ford Motor Company   

NAME OF FACILITY OWNER:  Ford Motor Company  

NAME OF FACILITY OPERATOR:  Ford Motor Company  

NAME OF TITLEHOLDER OF LAND:  Ford Motor Company 

FACILITY NAME:  Ford River Raisin Warehouse 

FACILITY LOCATION:  3200 East Elm Avenue, Monroe, Michigan 

EPA IDENTIFICATION (ID) NUMBER:  MID 005 057 005 EFFECTIVE DATE:  September 30, 2022 
FIVE-YEAR REVIEW DATE:  September 30, 2027 

REAPPLICATION DATE:  April 1, 2032 EXPIRATION DATE: September 30, 2032 

AUTHORIZED ACTIVITIES 
Pursuant to Part 111, Hazardous Waste Management, of Michigan's Natural Resources and Environmental 
Protection Act, 1994 PA 451, as amended (Act 451), being §§324.11101 to 324.11153 of the Michigan 
Compiled Laws, and the hazardous waste management administrative rules (hereafter called the "rules") 
promulgated thereunder, being Rule (R) 299.9101 et. seq. of the Michigan Administrative Code, by the 
Michigan Department of Environment, Great Lakes, and Energy (EGLE), a postclosure operating license 
(hereafter called the "license") is issued to Ford Motor Company (hereafter called the "licensee") to operate a 
hazardous waste management facility (hereafter called the "facility") located at latitude 41.90401, and 
longitude -83.35089.  The licensee is authorized to conduct the following hazardous waste management 
activities: 

 STORAGE  TREATMENT  DISPOSAL  POSTCLOSURE 
 Container  Container  Landfill  Tank 
 Tank  Tank  Land Application  Surface Impoundment 
 Waste Pile  Surface Impoundment  Surface Impoundment  Landfill 
 Surface Impoundment  Incinerator  Waste Pile 
 Drip Pad  Other 

APPLICABLE REGULATIONS AND LICENSE APPROVAL 
The conditions of this license were developed in accordance with the applicable provisions of the rules, effective 
August 3, 2020.  The licensee shall comply with all terms and conditions of this license, Part 111, and its rules.  
This license consists of 21 pages of conditions attached hereto as well as those in Attachments 1 through 7, and 
the applicable rules contained in R 299.9101 through R 299.11008, as specified in the license.  For purposes of 
compliance with this license, applicable rules are those that are in effect on the date of issuance of this license, in 
accordance with R 299.9521(3)(a). 

This license is based on the information in the license application submitted on May 1, 2017 and any subsequent 
amendments (hereafter referred to as the "application").  Pursuant to R 299.9519(11)(c), the license may be 
revoked if the licensee fails, in the application or during the license issuance process, to disclose fully all relevant 
facts or, at any time, misrepresents any relevant facts.  As specified in R 299.9519(1), the facility shall be 
constructed, operated, and maintained in accordance with Part 111 of Act 451, the rules, and this license. 



 
 
 
` 

 
This license is effective on the date of issuance and shall remain in effect for ten years from the date of 
issuance, unless revoked pursuant to R 299.9519 or continued in effect as provided by the Michigan 
Administrative Procedures Act, 1969 PA 306, as amended (Act 306).  Pursuant to R 299.9516, this license 
shall be reviewed by the Director five years after the date of issuance and shall be modified as necessary in 
accordance with the provisions of R 299.9519, and R 299.9520. 
 
Issued this 30th day of September 2022 
 
By:   ___________________________________________________ 
 Kimberly M. Tyson, Manager 
 Hazardous Waste Section  
 Materials Management Division 
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PART I 
STANDARD CONDITIONS 

A. TERMINOLOGY AND REFERENCES

Throughout this license, the term "Division" means the Materials Management Division, and any
successor organization, within EGLE responsible for administering Part 111 of Act 451 and the
rules.  Throughout this license, "Director" means the Director of EGLE or the Director's duly
authorized designee such as the Division Director.  All of the provisions of Title 40 of the Code of
Federal Regulations (CFR) referenced in this license are adopted by reference in Rule
(R) 299.11003.

B. EFFECT OF LICENSE

Except as otherwise provided by law, any treatment, storage, or disposal of hazardous waste not
specifically authorized in this license is prohibited.  Issuance of this license does not authorize any
injury to persons or property, any invasion of other private rights, or any infringement of federal,
state, or local law or regulations {R 299.9516(8)}; nor does it obviate the necessity of obtaining
such permits or approvals from other units of government as may be required by law.  Compliance
with the terms of this license does not constitute a warranty or representation of any kind by
EGLE, nor does EGLE intend that compliance with this license constitutes a defense to any order
issued or any action brought under Act 451 or any other applicable state statute or §106(a) of the
Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA)
{42 U.S.C. 9606(a)}, the Resource Conservation and Recovery Act of 1976, as amended (RCRA),
and its rules, or any other applicable federal statute.  The licensee, however, does not represent
that it will not argue that compliance with the terms of this license may be a defense to such future
regulatory actions.  Each attachment to this license is a part of, and is incorporated into, this
license and is deemed an enforceable part of the license.

C. SEVERABILITY

The provisions of this license are severable, and if any provision of this license, or the application
of any provision of this license to any circumstance, is held invalid, the application of such
provision to other circumstances and the remainder of this license shall not be affected thereby.

D. RESPONSIBILITIES

1. The licensee shall comply with Part 111 of Act 451, the rules, and all conditions of this
license, except to the extent authorized by EGLE pursuant to the terms of an emergency
operating license.  Any license noncompliance, except to the extent authorized by EGLE
pursuant to the terms of an emergency operating license, constitutes a violation of Part 111
of Act 451, and is grounds for enforcement action, license revocation, license modification,
or denial of a license renewal application.  {§§11148, 11150, and 11151 of Act 451;
R 299.9521(1)(a) and (c) and (3)(a) and (b); and 40 CFR §270.30(a)}

2. If the licensee wishes to continue an activity regulated by this license after the expiration
date of this license, the licensee shall submit a complete application for a new license to
the Division Director at least 180 days before this license expires, September 30, 2032,
unless an extension is granted pursuant to R 299.9510(5).  To the extent the licensee
makes a timely and sufficient application for renewal of this license, this license and all
conditions herein will remain in effect beyond the license expiration date and shall not
expire until a decision on the application is finally made by EGLE, and if the application is
denied or the terms of the new license are limited, until the last day for applying for judicial
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review of the new license or a later date fixed by order of the reviewing court consistent 
with §91(2) of Act 306.  {R 299.9521(1)(a) and (c) and (3)(a) and 40 CFR §270.30(b)} 

3. The licensee shall comply with the conditions specified in R 299.9521(1)(b)(i) to (iii) and
40 CFR §270.30(c) through (k), (l)(2), (3), (5), (7), and (11), and (m).  {§§11123(3),
11146(1) and (2), and 11148(1) of Act 451 and R 299.9501(1), R 299.9516, R 299.9519,
R 299.9521(1)(a) and (b) and (3)(a) and (b), R 299.9522, and R 299.9525}

4. The licensee shall give notice to the Division as soon as possible prior to any planned
physical alterations or additions to the licensed facility.  {R 299.9501, R 299.9519(1), and
Part 6 of the Part 111 Rules}

E. SUBMITTAL DEADLINES

When the deadline for submittals required under this license falls on a weekend or legal state
holiday, the deadline shall be extended to the next regular business day.  This extension does not
apply to the deadline for financial mechanisms and associated renewals, replacements, and
extensions of financial mechanisms required under this license.  The licensee may request
extension of the deadlines for submittals required under this license.  The licensee shall submit
such requests at least five business days prior to the existing deadline for review and approval by
the Division Director.  Written extension requests shall include justification for each extension.
{R 299.9519 and R 299.9521(3)(a)}
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PART II 
GENERAL OPERATING CONDITIONS 

A. DESIGN AND OPERATION OF FACILITY

The licensee shall maintain and operate the facility to minimize the possibility of fire, explosion, or
any unplanned sudden or non-sudden release of hazardous waste or hazardous waste
constituents to the environment, including air, soil, to waters of the state that could threaten
human health or welfare or the environment.  {R 299.9602, R 299.9606, and R299.9607, and
40 CFR §§264.31 and 264.51}

B. QUALITY ASSURANCE/QUALITY CONTROL REQUIREMENTS

The licensee shall ensure that all samples collected for the purposes of waste characterization
and environmental monitoring are collected, transported, analyzed, stored, and disposed of by
trained and qualified individuals in accordance with their Quality Assurance/Quality Control
(QA/QC) Plans.  The QA/QC Plans shall be established using Test Methods for Evaluating Solid
Waste, Physical/Chemical Methods, United States Environmental Protection Agency (U.S. EPA)
Publication SW-846, Chapter 1, Update V (July 2014) as guidance, and any facility or contractor’s
written standard operating procedures (SOP) that are equivalent or more stringent than SW-846,
Chapter 1.  The licensee shall make the written QA/QC Plans available to the Division Director or
an authorized representative upon request.  {R 299.9521(3)(a), and (b) and R299.9611(2)}

C. SECURITY

The licensee shall comply with the barrier, surveillance, and signage requirements of
R 299.9605(1) and 40 CFR §264.14.

D. GENERAL INSPECTION REQUIREMENTS

The licensee shall inspect the facility, remedy any deterioration or malfunction of equipment or
structures, and document inspections and remedies in accordance with the Inspection Schedule,
Attachment 1, of this license, and comply with the inspection requirements of R 299.9605(1) and
40 CFR §264.15.

E. PERSONNEL TRAINING

The licensee shall comply with the personnel training requirements of R 299.9605 and
40 CFR §264.16.  The Personnel Training Program, Attachment 2, of this license, shall, at a
minimum, cover all items in R 299.9605 and 40 CFR §264.16.

F. PREPAREDNESS AND PREVENTION

The licensee shall comply with the preparedness and prevention requirements of R 299.9606 and
40 CFR Part 264, Subpart C.

G. CONTINGENCY PLAN

The licensee shall comply with the contingency plan requirements of R 299.9607 and
40 CFR Part 264, Subpart D.  The Contingency Plan, Attachment 3 of this license, and the
prescribed emergency procedures shall be immediately implemented by the licensee whenever
there is a fire, explosion, or other release of hazardous waste or hazardous waste constituents
that threatens or could threaten human health or the environment, or if the licensee has
knowledge that a spill has reached surface water or groundwater.
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H. DUTY TO MITIGATE

Upon notification from the Division Director or his or her designee that an activity at the facility
may present an imminent and substantial endangerment to human health or the environment, the
licensee shall immediately comply with an order issued by the Division Director pursuant to
§11148(1) of Act 451 to halt such activity and conduct other activities as required by the Division
Director to eliminate the said endangerment.  The licensee shall not resume the halted activity
without the prior written approval from the Division Director.  {§11148 of Act 451 and
R 299.9521(3)(b)}

I. MANIFEST SYSTEM

The licensee shall comply with the manifest requirements of R 299.9304, R 299.9305, and
R 299.9608.

J. RECORD KEEPING AND REPORTING

1. The licensee shall comply with the written operating record requirements of R 299.9609
and 40 CFR §264.73 and Part 264, Appendix I.

2. The licensee shall comply with the biennial report requirements of R 299.9610.
{R 299.9521(1)(a) and 40 CFR §270.30(l)(9)}

3. The licensee shall submit the results of all environmental monitoring required by this
license and any additional environmental sampling or analysis conducted beyond that
required by this license to the Division Director within 60 days after any sample collection.
The information shall be provided in the form of an Environmental Monitoring Report, using
a format approved by the Division Director.  The Report shall include, at a minimum, the
laboratory report in pdf format and the data in an electronic spreadsheet format.
{R 299.9521(1)(a) and R 299.9521(3)(b) and 40 CFR §270.30(l)(4)}

4. The licensee shall provide environmental monitoring information or data that is required
pursuant to this license, to an authorized representative of an environmental or emergency
response department of the city of Monroe or Monroe County, who requests such
information or data and that has jurisdiction over the facility.  Such information or data shall
be made available on the same day the licensee forwards this information to the Division
Director.  {R 299.9521(3)(b)}

5. The licensee shall immediately report to the Division Director any noncompliance with the
license that may endanger human health or the environment by doing both of the following:

(a) The licensee shall immediately notify the Hazardous Waste Section at
517-284-6546, if the noncompliance occurs Monday through Friday during the
period of 8:00 a.m. to 5:00 p.m., except state holidays, or by calling EGLE’s
Pollution Emergency Alerting System (PEAS) at 1-800-292-4706 during all other
times.  This notice shall include the following:

(i) Information concerning the fire, explosion, release, or discharge of any
hazardous waste or hazardous waste constituent that could threaten human
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health or the environment, that has reached surface water or groundwater, 
or that may endanger public drinking water supplies or the environment; and 

(ii) A description of the occurrence and its cause, including all of the information
outlined in R 299.9607(2)(a)-(i).

(b) The licensee shall also follow up the verbal notice by providing a written report to
the Division Director within five days of the time the licensee becomes aware of the
circumstances.  The written report shall contain all of the information in
Condition II.J.5.(a)(i)-(ii) of this license along with a description of the
noncompliance and its cause; the periods of noncompliance (including exact dates
and times); whether the noncompliance has been corrected and, if not, the
anticipated time it is expected to continue; and steps taken or planned to reduce,
eliminate, and prevent recurrence of the noncompliance and when those activities
occurred or will occur.  The Division Director may waive the 5-day written notice
requirement in favor of submittal of a written report within 15 days of the time the
licensee becomes aware of the circumstances.

{R 299.9521(1)(a) and R 299.9607 and 40 CFR §270.30(l)(6)} 

6. The licensee shall report all other instances of noncompliance with this license, Part 111 of
Act 451, the rules, and any other applicable environmental laws or rules that apply to the
licensed facility, at the time monitoring reports required by this license are submitted or
within 30 days, whichever is sooner.  The reports shall contain the information listed in
Condition II.J.5. of this license.  {R 299.9521(1)(a) and 40 CFR §270.30(l)(10)}

7. The licensee may make minor modifications to the forms contained in the attachments to
this license.  The modifications may include changing the format, updating existing
references and information, adding necessary information, and changing certification and
notification information in accordance with Part 111 of Act 451 and its rules and RCRA and
its regulations.  The licensee shall submit the modifications to the Division Director prior to
implementing the use of the modified form(s).  If the Division Director does not reject or
require revision of the modified form(s) within 14 days of receipt, the licensee shall
implement use of the modified form(s) and the form(s) shall be incorporated into this
license as a replacement for the existing form(s).

K. POSTCLOSURE

The licensee shall comply with the postclosure monitoring requirements of R 299.9613 and
monitor and maintain the facility in accordance with the Postclosure Plan, Attachment 4, of this
license.  The licensee shall submit a certification of postclosure in accordance with R 299.9613(5).
{R 299.9613 and 40 CFR §§264.116 through 264.119}]
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L. FINANCIAL ASSURANCE FOR POSTCLOSURE

1. On the effective date of this license, the facility postclosure cost estimate is
$ 5,169,500.00.  This estimate includes a corrective action component for the ongoing
groundwater remediation.

2. The licensee shall continuously maintain financial assurance for the current postclosure
cost estimate as required under R 299.9703.

M. FINANCIAL ASSURANCE FOR CORRECTIVE ACTION

In accordance with R 299.9712, the licensee shall include a cost estimate as a part of any
corrective action work plan required by Part V of this license.  Within 60 days after approval of
each work plan the licensee shall provide financial assurance to cover the costs associated with
implementing such work plan in accordance with R 299.9713.

N. LAND DISPOSAL RESTRICTIONS

The licensee shall comply with all of the requirements of 40 CFR Part 268.  {R 299.9627 and
40 CFR Part 268}

O. DOCUMENTS TO BE MAINTAINED AT THE FACILITY

The licensee shall maintain at the facility the following documents and amendments required by
this license, until closure/postclosure is completed, certified by an independent registered
professional engineer, and the facility is released from financial assurance requirements for
closure/postclosure by the Director:

1. Inspection Schedules and records.

2. Personnel Training Program documents and records.

3. Contingency Plan.

4. Postclosure Plan

5. Cost estimates for facility postclosure and corrective action and copies of related financial
assurance documents.

6. Operating record.

7. Site Security Plan.

8. Facility engineering plans and specifications.

9. Record keeping procedures.

10. Environmental monitoring plans, including sampling and analysis plans and QA/QC Plans.

11. Environmental monitoring data and statistical records.
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12. Preventative procedures (Personnel Protection Plan).

13. Postclosure Notices.

{R 299.9521(3)(a)} 

P. ENGINEERING PLANS

The licensee shall construct, operate, and maintain the facility in accordance with the Engineering
Plans, Attachment 5 of this license, and any modifications to those plans shall be made in
accordance with this license.
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PART III 
LANDFILL POSTCLOSURE CONDITIONS 

A. COVERAGE OF LICENSE

The hazardous waste landfill and the leachate collection and removal systems, along with
associated piping, pumps, structures, and equipment at the facility shown in the General Layout of
the Engineering Plans, Attachment 5, of this license, are covered by the license.
{R 299.9521(1)(b)}

B. DESIGN AND RUN-ON, RUNOFF, AND CONTAMINANT CONTROL

1. The licensee shall operate and maintain the existing run-on and runoff management
system for collection and control of storm water.  {R 299.9604(1)(c)}

2. The licensee shall expeditiously empty or otherwise manage collection and holding
facilities (e.g., tanks or catch basins) associated with run-on and runoff control systems
after storms to maintain the design capacity of the system.  {R 299.9619 and 40 CFR
§264.301(h)}

3. The licensee shall operate and maintain a leachate collection and removal system in
accordance with this license and the Engineering Plans, Attachment 5, of this license.  The
leachate captured by this system shall be discharged to the sewer system, operated by the
city of Monroe.

4. The licensee shall survey the benchmarks once every two years.  A visual survey of the
final cover will be performed in accordance with the criteria identified in the Postclosure
Plan, Attachment 4, of this license.  A survey of the final cover will be performed once
every five years.  Following this survey, a contour map of the final cover shall be submitted
to the Division with the annual report.  {R 299.9619 and 40 CFR §264.310(b)(1), (5), and
(6)}

C. ADDITIONAL REPORTING

The licensee shall submit an annual inspection and maintenance summary report to the Division
by March 1st of each year during the active life of the landfill and the postclosure care period.  The
annual inspection and maintenance report shall include a summary of all maintenance activities
performed by the licensee to maintain the integrity of the landfill and the final cover such as
mowing, fertilization, and liming, and a copy of the associated inspection logs.

{R 299.9521(2)(a) and (b) and 40 CFR §270.31}
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PART IV 
ENVIRONMENTAL MONITORING CONDITIONS 

A. GROUNDWATER MONITORING PROGRAM

1. The licensee shall conduct a detection monitoring program.  Under this program, the
licensee shall operate and maintain a groundwater monitoring system consisting of
monitoring wells PCW-1 through PCW-14 and piezometers PCP-1 through PCP-14, PCP-3
(Deep), and PCL-1 through PCL-5 as shown in the General Layout of the Postclosure
Groundwater Sampling and Analysis Plan (SAP), Attachment 6, of this license.
{R 299.9611(2)(b) and R 299.9612}

The licensee shall sample the monitoring wells in accordance with the Postclosure
Groundwater SAP, Attachment 6, of this license and the procedures specified below:

(a) Static water level measuring devices, pumps and/or sampling equipment shall be
compatible with the parameters sampled and must be thoroughly cleaned and
rinsed before use in each monitoring well.  Sampling procedures shall assure that
cross-contamination and changes in water chemistry do not occur.  {R 299.9612
and 40 CFR §264.97(d) and (e)}

(b) The static water elevation shall be determined by methods giving precision to 1/8
inch or 0.01 foot prior to purging water from the wells for sampling.  Measurements
shall be made from the top of the casing with the elevation of all casings in the
monitoring well system related to a permanent reference point, using United States
Geological Survey datum.  {R 299.9612, and 40 CFR §264.97(f)}

(c) To ensure representative groundwater samples are collected, the licensee shall
purge and sample monitoring wells as specified in Section 4.2 and 4.3, on pages 4,
and 5 of the Postclosure Groundwater SAP, Attachment 6, of this license.  Wells
shall be sampled immediately after purging where recovery rates allow.  Where
wells are pumped dry during purging, recovery rates shall be determined, and
samples taken as soon as sufficient recovery occurs.  {R 299.9612, and 40 CFR
§264.97(d) and (e)}

(d) All monitoring wells shall be adequately protected from vehicular traffic, be clearly
labeled, securely capped, and locked when not in use.  {R 299.9612, and 40 CFR
§264.97(c)-(e)}

(e) Prior to undertaking monitoring well replacement or repair, the licensee shall obtain
the written approval of the Division Director, unless the well has been damaged or
rendered inoperable, and the location, design, and depth of the monitoring well
remains unchanged.  {R 299.9612(1)(b), and R 299.9519(5)(c)(i)}

(f) Data and evaluations must be submitted to the Division Director in accordance with
the time frame specified in Condition II.J.3. of this license.  {R 299.9521 (1)(a), and
R 299.9521 (3)(b), and 40 CFR §270.30(l)(4)}

2. Water removed from each monitoring well shall be managed as specified in Section 4.2, on
page 4 of the Postclosure Groundwater SAP, Attachment 6, of this license.
{R 299.9521(3)(b)}
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3. The licensee shall collect and analyze samples according to the schedule, parameters, and
procedures specified in the Postclosure Groundwater SAP, Attachment 6, of this license.
The licensee shall submit proposed revisions to the Postclosure Groundwater SAP to the
Division Director for approval prior to implementation and shall revise any other affected
document accordingly.  If approved, the revisions shall become part of this license.
{R 299.9519(5)(c)(ii), R 299.9611(2)(a), and R 299.9612 and 40 CFR §264.97(d) and (e)}

4. The licensee shall submit an annual groundwater report to the Division Director no later
than March 1st of each year for the previous calendar year's activities.  At a minimum, the
report shall include the following information:

(a) A narrative summary of the previous calendar year’s sampling events, including
sampling event dates, the identification of any significant problems with respect to
Postclosure Groundwater SAP procedures, and copies of field log sheets.

(b) A determination of the groundwater flow rate and direction in the monitored zone,
including the preparation of a groundwater level contour map from this data.

(c) A summary of groundwater quality data results, including a narrative summary of
results and trends, data graphs, and data tables.

(d) A presentation of the statistical analysis of the data and the identification of any
statistically significant increases (or changes in pH) pursuant to Condition IV.A.6. of
this license.

(e) An analysis and discussion of laboratory and field related QA/QC information.  This
shall include results of equipment, field, and trip blanks, and discussion and
evaluation of the adequacy of the data with respect to Postclosure Groundwater
SAP specifications and requirements.

(f) A summary and evaluation of the quarterly hydraulic monitoring data collected
pursuant to Condition IV.A.11. of this license.

This annual report is in addition to the reporting requirement of Condition II.J.3. of this 
license.  {R 299.9521(3)(b) and R 299.9612(1) and 40 CFR §264.97(j)} 

5. The licensee shall establish baseline groundwater quality values at monitoring wells for the
parameters specified in Table 1 of the Postclosure Groundwater SAP, Attachment 6 of this
license.

(a) Baseline values for the Group I groundwater monitoring parameters determined as
specified in Sections 9.1.1 and 9.1.2 of the Postclosure Groundwater SAP,
Attachment 6, of this license shall be the laboratory detection limits(s) for the
parameters(s).

(b) Baseline values for the Group I groundwater monitoring parameters determined as
specified in Sections 9.1.1 and 9.1.2 of the Postclosure Groundwater SAP,
Attachment 6, of this license.  {R 299.9612(1)(c), (d), and (e) and 40 CFR
§264.97(a) and (g)}
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6. Within 60 days of each sampling of each monitoring well, the licensee shall determine if a
statistically significant increase (or change in pH) has occurred compared to background
levels for each parameter listed in Table 1 of the Postclosure Groundwater SAP,
Attachment 6, of this license.  For Group 1 groundwater monitoring parameters determined
as specified in Sections 9.1.1 and 9.1.2 of the Postclosure Groundwater SAP, Attachment
6, of this license, any occurrence above the laboratory detection limit(s) for the
parameter(s) shall be considered statistically significant.  {R 299.9612(1) (e), and
40 CFR §264.97(h), and (i)}

7. If a statistically significant increase (or change in pH) is detected, the licensee shall notify
the Division, Hazardous Waste Section, Technical Support Unit, by telephone within one
working day and arrange a resampling as soon as possible to confirm if a statistically
significant increase (or change in pH) exists.  Resampling must include not less than four
replicate samples at the affected well(s) for the parameter(s) in question.  A statistically
significant exceedance shall be confirmed using the statistical evaluation procedures
defined in Section 9 of the Postclosure Groundwater SAP, Attachment 6, of this license.
For the Group I groundwater monitoring parameters determined as specified in
Sections 9.1.1 and 9.1.2 of the Postclosure Groundwater SAP, Attachment 6, of this
license, a statistically significant increase shall be confirmed if at least two of the four
resample results are detected above the laboratory detection limit(s) for the parameter(s),
or if at least one of the resample results is detected at five times the laboratory detection
limit.  {R 299.9612 and 40 CFR §264.97(g)}

8. If the licensee determines pursuant to Conditions IV.A.6. and IV.A.7. of this license that a
statistically significant increase has been confirmed for primary parameters, the licensee
shall: {R 299.9612 and 40 CFR §264.98(f) and (g)}

(a) Notify the Division Director within one working day by calling the Materials
Management Division project geologist or permit engineer for the site, the
appropriate Materials Management Division District Supervisor, or in the event of
their unavailability, the Department of Environment, Great Lakes, and Energy PEAS
at 1-800-292-4706.

(b) Provide follow-up notification to the Division Director in writing within seven calendar
days after the telephone call.  The notification shall indicate what parameters or
constituents have shown statistically significant changes and the wells in which the
changes have occurred.

(c) As soon as possible, sample the groundwater in the monitoring wells within 500 feet
of the affected well for primary and secondary parameters and determine the
concentration of all constituents identified in 40 CFR, Part 261, Appendix IX, that
are present in groundwater, and for which approved analysis methods exist.  The
licensee shall also establish background values for Appendix IX constituents
detected pursuant to R 299.9612 and 40 CFR §264.98(g)(3).

(d) Immediately take steps to determine the cause of the contamination and eliminate
the source of discharge.

(e) Within 90 days after the determination, submit to the Division Director an application
for a license modification to establish a compliance monitoring and corrective action
program meeting the requirements of R 299.9612.  The application shall include the
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following information: 

(i) An identification of the concentration of all Appendix IX constituents found in
the groundwater.

(ii) Any proposed changes to the groundwater monitoring system at the facility
necessary to meet the requirements of R 299.9612.

(iii) Any proposed changes to the monitoring frequency, sampling and analysis
procedures or methods, or statistical procedures used at the facility
necessary to meet the requirements of R 299.9612.

(f) Within 180 days after the determination, submit to the Division Director a detailed
description of corrective actions that shall achieve compliance with applicable laws
and rules, including a schedule of implementation.  Corrective action shall also meet
the requirements of R 299.9629 and include a plan for a groundwater monitoring
program that shall demonstrate the effectiveness of the corrective action.  Such a
groundwater monitoring program may be based on a compliance monitoring
program developed to meet the requirements of 40 CFR §264.99.

(g) During the period prior to a license modification requiring a compliance monitoring
and corrective action program, the licensee shall provide the Division Director, or
designee, with weekly telephone updates and written reports every two weeks
regarding the progress to date in determining the cause of contamination and
eliminating the discharge. The licensee shall include in the written report the results
of all samples from environmental monitoring conducted by the licensee.

9. If the licensee determines pursuant to Conditions IV.A.6. and IV.A.7. of this license that a
statistically significant increase (or change in pH) in hazardous constituents has occurred
in groundwater, it may demonstrate that a source other than the licensed facility caused
the increase (or change in pH) or that the increase (or change in pH) resulted from error in
sampling, analysis, or evaluation.  While the licensee may make a demonstration under
this condition in addition to, or in lieu of, submitting a license modification application within
the time specified in Condition IV.A.8.(e) of this license, the licensee is not relieved of the
requirement to submit a license modification application within the time specified unless the
demonstration made under this condition successfully shows that a source other than the
licensed facility caused the increase (or change in pH) or that the increase (or change in
pH) resulted from an error in sampling, analysis, or evaluation.  In making a demonstration
under this condition, the licensee shall:

(a) Notify the Division Director within 7 days after the determination that it intends to
make a demonstration under this condition.

(b) Within 90 days after the determination, submit a report to the Division Director that
demonstrates that a source other than the licensed facility solely caused the
increase (or change in pH) or that the increase (or change in pH) was caused by
error in sampling, analysis, or evaluation.

(c) Within 90 days after the determination, submit to the Division Director an application
for a license modification to make any appropriate changes to the groundwater
monitoring program at the facility.
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(d) Continue to monitor groundwater in compliance with this license.

{R 299.9612 and 40 CFR §264.98(g)(6)} 

10. In the event that the Division Director determines from the findings of Conditions IV.A.6.,
and IV.A.7. of this license that a statistically significant increase (or change in pH) in
hazardous constituents has occurred in the groundwater, and the Director finds, in
accordance with §11148 of Act 451, that the increase (or change in pH) may present an
imminent and substantial hazard to the health of persons or to the natural resources, or is
endangering or causing damage to public health or the environment, the licensee shall
immediately comply with an order issued by the Director pursuant to §11148(1) of Act 451
to conduct activities as required by the Director to eliminate the said endangerment.
{R 299.9612(1)(g)}

11. The licensee shall measure static water levels and conduct hydraulic monitoring on a
quarterly basis as specified in Section 3.1 of the Postclosure Groundwater SAP,
Attachment 6, of this license.  In addition to demonstrating upward and inward gradients
the licensee shall annually demonstrate that the 6-inch perforated corrugated polyethylene
(CPE) pipe installed within the leachate collection system trenches is open and in free-flow
condition as specified in Section 3.1 of the Postclosure Groundwater SAP, Attachment 6,
of this license.  If hydraulic monitoring indicates that an inward gradient is not being
contained at the containment unit(s), and/or that the artesian condition no longer exists in
the bedrock aquifer beneath the containment unit(s), and/or the CPE pipe within the
leachate collection system is not open and free-flowing, then the license shall do all of the
following:

(a) Immediately notify the Division Director by calling the Materials Management
Division project geologist or permit engineer for the site, the appropriate Materials
Management Division District Supervisor, or in the event of their unavailability, the
Department of Environment, Great Lakes, and Energy PEAS at 1-800-292-4706.

(b) Provide follow-up notification to the Division Director in writing within 5 calendar
days of the verbal notification.  The written notification shall include a description of
the specific monitor well(s), piezometer(s), and area(s) of the containment unit(s) at
which the inward and/or upward gradient is not detected.

(c) Adjust the detection monitoring frequency of the monitoring wells at the affected
containment unit(s) to quarterly.

(d) Measure static water levels to confirm that the artesian condition in the bedrock
aquifer no longer exists within 30 days.  If the loss of the artesian condition is
confirmed, submit a bedrock aquifer groundwater monitoring plan (chemical and
hydraulic) to the Division Director within 90 days of the confirmation, and upon
approval, implement the bedrock aquifer groundwater monitoring plan.

12. The licensee shall submit a statistical summary report to the Division Director within 60
days after the effective date of this license.  At a minimum, the statistical summary report
shall include a narrative and tabular summary of the results of the statistical evaluation of
all data (from initiation to current) of the Detection Monitoring Phase of the Postclosure
Groundwater SAP, Attachment 6, of this license.
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B. LEACHATE MONITORING PROGRAM

1. The licensee shall conduct an annual leachate monitoring program as described in
Section 3.3 of the Postclosure Plan, Attachment 4, of this license.

2. The licensee shall monitor the monthly volume of leachate pumped from the facility and
record the volume in the operating record.  {R 299.9609(1)(b) and R 299.9619(4)(c)(iii)}

3. Any organic parameter that is added to the monitored parameters due to its elevated
presence in the leachate monitoring conducted as specified in Section 3.3.1.2 of the
Postclosure Plan, Attachment 4, of this license shall be added to the groundwater and
surface water monitoring parameters by the licensee.

4. The licensee shall report leachate monitoring results as required by Condition II.J.3. of this
license.

5. The licensee shall submit an annual leachate monitoring report to the Materials
Management Division by March 1st of each year during the active life of the landfill and the
postclosure care period.  The annual leachate monitoring report shall include:

(a) Leachate volume calculations.

(b) A graphical presentation of the monthly and yearly quantities of leachate being
generated and pumped from the containment units.

(c) A graphical comparison between leachate quantities pumped/generated during the
reported year and the leachate quantities pumped/generated from previous years.

(d) Calculated leachate generation from each separate unit (i.e., East Containment Unit
[ECU] and West Containment Unit [WCU]) and notation of any significant changes
in leachate generation observed at individual utility access holes in the two
containment units.

(e) Reasons for increases/decreases in leachate quantities.  If there is an increase in
leachate quantities, the source shall be indicated in the leachate monitoring report.

(f) A narrative and tabular summary of the analytical results of the quarterly and annual
leachate monitoring events, including recommendations for modifications to the
groundwater detection monitoring program based on the analytical results.

(g) The results of the annual integrity testing (including video documentation) for the
6-inch perforated CPE pipe installed within the leachate collection system trenches
to confirm the CPE is open and in free-flow condition as specified in Section 3.1.3 of
the Postclosure Plan, Attachment 4, of this license.

{R 299.9521(3)(a) and (b) and R 299.9611(5)} 
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1. The licensee shall conduct monitoring of the treated effluent discharged to the sewer
system in accordance with the permit issued to the facility by city of Monroe.  The licensee
shall comply with the city of Monroe discharge limitations.

2. The licensee shall provide written notification to the Division Director of any changes in the
approved effluent monitoring program or discharge limitations and provide a copy of the
revised approval from the city of Monroe.

{R 299.9521(3)(a) and (b) and R 299.9611(5)} 

C. EFFLUENT MONITORING PROGRAM
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PART V 
CORRECTIVE ACTION CONDITIONS 

A. CORRECTIVE ACTION AT THE FACILITY

1. The licensee shall implement corrective action for all releases of a contaminant from any
waste management unit (WMU) at the facility, regardless of when the contaminant may
have been placed in or released from the WMU.  For the purposes of this license, the term
"corrective action" means an action determined by the Division Director to be necessary to
protect the public health, safety, welfare, or the environment, and includes, but is not limited
to, investigation, evaluation, cleanup, removal, remediation, monitoring, containment,
isolation, treatment, storage, management, the temporary relocation of people, and the
provision of alternative water supplies, or any corrective action allowed under Title II of the
federal Solid Waste Disposal Act, PL 89-272, as amended, or regulations promulgated
pursuant to that act.  For the purposes of this license, the process outlined in Part 111 of
Act 451 and the environmental protection standards adopted in R 299.9629 shall be used to
satisfy the corrective action obligations under this license.  {§§11102 and 11115a of Act 451
and R 299.9629}

2. To the extent that a release of a hazardous substance, as defined in §20101(x) of Act 451,
that is not also a contaminant, as defined in §11102(2) of Act 451, is discovered while
performing corrective action under this license, the licensee shall take concurrent actions as
necessary to address the Part 201, Environmental Remediation, of Act 451 remedial
obligations for that release.  {R 299.9521(3)(b)}

B. CORRECTIVE ACTION BEYOND THE FACILITY BOUNDARY

The licensee shall implement corrective action beyond the facility in accordance with §11115a of
Act 451 and R 299.9629(2).

C. IDENTIFICATION OF WASTE MANAGEMENT UNITS

The WMUs at the facility are identified below and shown on the General Layout in Corrective
Action Information, Attachment 7, of this license.

1. The following WMUs, identified in Corrective Action Information, Attachment 7, of this
license, require further corrective action at this time that includes, at a minimum, further
investigation to determine if a release of a contaminant has occurred and, if a release has
occurred, the nature and extent of the release.

(a) WMU Number 1: Salaried Parking Lot 
WMU Number 2: Coal Pile 
WMU Number 3: Former Coal Pile 
WMU Number 4: Rifle Range 
WMU Number 5: Demolition Disposal Area 
WMU Number 6: Empty Drum Storage Area 
WMU Number 7: Former Drum Storage Area 
WMU Number 8: Current Drum Storage Area 
WMU Number 9: Filter Press Area 
WMU Number 10: Dead Tree Area 
WMU Number 14: Tower Area 
WMU Number 15: West Lagoon 
WMU Number 17: Fire Line Area 
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Descriptions for these WMUs are provided in the Corrective Action Information, 
Attachment 7, of this license.   

2. The following WMUs, identified in the Corrective Action Information, Attachment 7, of this
license, require no further corrective action at this time.  No further corrective action is
required at this time for the units because previous remedial efforts have met applicable
closure criteria.  However, it should be noted that formal approval of Closure Certification for
these WMUs has not yet been granted by the Materials Management Division.

WMU Number 11: West/West Marsh Area 
WMU Number 12: North/North Intake Canal – Grid 1 
WMU Number 13: North/North Intake Canal – Grid 2 
WMU Number 16: Process Canal 

Descriptions for these WMUs are provided in the Corrective Action Information, 
Attachment 7, of this license.   

{§§11102 and 11115a of Act 451 and R 299.9521(3)(b) and R 299.9629}

3. Within 30 days of discovery of a new WMU, a release of a contaminant from a new WMU,
or a release of a contaminant from an existing WMU, the licensee shall provide written
notification to the Division Director.  The written notification shall include all of the following
information:

(a) The location of the unit on the facility topographic map.

(b) The designation of the type of unit.

(c) The general dimensions and structural description, including any available drawings
of the unit.

(d) The date the unit was operated.

(e) Specification of all waste(s) that have been managed in the unit.

(f) All available information pertaining to any release of a contaminant from the unit.

4. Based on a review of all of the information provided in Condition V.C.3. of this license, the
Division Director may require corrective action for the newly identified WMU.  The licensee
shall submit a written Corrective Action Investigation Work Plan to the Division Director
within 60 days of written notification by the Division Director that corrective action for the
unit is required.

{§§11102 and 11115a of Act 451 and R 299.9504(1), R 299.9508(1)(b), and R 299.9629 and
40 CFR §270.14(d)}
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D. CORRECTIVE ACTION INVESTIGATION

The licensee shall conduct a Corrective Action Investigation to determine if a release of a
contaminant(s) from any of the WMU identified in Condition V.C. of this license has occurred and, if
a release(s) has occurred, evaluate the nature and extent of the release(s).  The licensee shall
submit a written Corrective Action Investigation Work Plan, Corrective Action Investigation Final
Report documenting compliance with the approved Work Plan and supporting further corrective
action at the facility, and Corrective Action Investigation progress reports to the Division Director
for review and approval in accordance with Condition V.K of this license.  The Division Director will
approve, modify and approve, or provide a Notice of Deficiency (NOD) for the Work Plan and Final
Report.  Upon approval, the Work Plan and Final Report become enforceable conditions of this
license.  {§§11102 and 11115a of Act 451, and R 299.9629}

E. INTERIM MEASURES

The licensee shall conduct interim measures (IM) at the facility, if determined necessary by the
licensee or the Division Director, to cleanup or remove a released contaminant or to take other
actions, prior to the implementation of corrective measures, as may be necessary to prevent,
minimize, or mitigate injury to the public health, safety, or welfare, or to the environment.  The
licensee shall submit a written IM Work Plan, an IM Final Report documenting compliance with the
approved Work Plan and supporting further corrective action at the facility, and IM progress reports
to the Division Director for review and approval in accordance with Condition V.K of this license.
The Division Director will approve, modify and approve, or provide an NOD for the Work Plan and
Final Report.  Upon approval, the Work Plan and Final Report become enforceable conditions of
this license.  {§§11102 and 11115a of Act 451 and R 299.9629}

F. DETERMINATION OF NO FURTHER ACTION

1. The licensee shall continue corrective action measures to the extent necessary to ensure
that the applicable environmental protection standards adopted in Part 111 of Act 451, are
met, if the limits are not less stringent than allowed pursuant to the provisions of RCRA.

2. Based on the results of the Corrective Action Investigation and other relevant information,
the licensee shall submit a written request for a license minor modification to the Division
Director if the licensee wishes to terminate corrective action for a specific WMU identified in
Condition V.C. of this license.  The licensee must demonstrate that there have been no
releases of a contaminant(s) from the WMU and that the WMU does not pose a threat to
public health, safety, welfare, or the environment.

3. Based on the results of the Corrective Action Investigation and other relevant information,
the licensee shall submit a written request for a license major modification to the Division
Director if the licensee wishes to terminate facility-wide corrective action.  The licensee
must conclusively demonstrate that there have been no releases of a contaminant(s) from
any of the WMU at the facility and that none of the WMUs pose a threat to public health,
safety, welfare, or the environment.

4. If, based upon a review of the licensee's request for a license modification pursuant to
Condition V.F.2., or V.F.3. of this license, the results of the completed Corrective Action
Investigation, and other relevant information, the Division Director determines that the
releases or suspected releases of a contaminant(s) do not exist and that the WMU(s) do not
pose a threat to public health, safety, welfare, or the environment, the Division Director will
approve the requested modification, subject to Conditions V.F.5., and V.F.6., below.
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5. A determination of no further action shall not preclude the Division Director from requiring
continued or periodic monitoring of air, soil, groundwater, or surface water, if necessary to
protect public health, safety, welfare, or the environment, when facility-specific
circumstances indicate that potential or actual releases of a contaminant(s) may occur.

6. A determination of no further action shall not preclude the Division Director from requiring
further corrective action at a later date, if new information or subsequent analysis indicates
that a release or potential release of a contaminant(s) from a WMU at the facility may pose
a threat to public health, safety, welfare, or the environment.  The Division Director will
initiate the necessary license modifications if further corrective action is required at a later
date.

{§§11102 and 11115a of Act 451 and R 299.9629(2)}

G. CORRECTIVE MEASURES STUDY

If the Division Director determines, based on the results of the Corrective Action Investigation and
other relevant information, that remedial activities are necessary, the Division Director may notify
the licensee in writing that a Corrective Measures Study (CMS) is required.  If notified by the
Division Director, the licensee shall conduct a CMS to develop and evaluate the corrective
measures alternative(s) necessary to address the release(s) of a contaminant(s) or hazardous
substances and the WMU(s) that are identified in the approved Corrective Action Investigation
Final Report as requiring final remedial activities.  The licensee shall submit a written CMS Work
Plan, a CMS Final Report documenting compliance with the approved Work Plan and supporting
further corrective action at the facility, and CMS progress reports to the Division Director for review
and approval in accordance with Condition V.K. of this license.  The Division Director will approve,
modify and approve, or provide an NOD for the Work Plan and Final Report.  Upon approval, the
Work Plan and Final Report become enforceable conditions of this license.  {§§11102 and 11115a
of Act 451 and R 299.9629}

H. CORRECTIVE MEASURES IMPLEMENTATION PLAN

1. The licensee shall conduct final corrective measures based on the CMS Final Report
approved by the Division Director.  The licensee shall submit a written Corrective Measures
Implementation (CMI) Work Plan to the Division Director for review and approval.  The
licensee shall also submit a written CMI Final Report documenting the compliance with the
approved CMI Work Plan and providing justification that the corrective actions may cease,
and CMI progress reports to the Division Director for review and approval in accordance
with Condition V.K. of this license. The Division Director will approve, modify and approve,
or provide an NOD for the Work Plan and Final Report.  Upon approval, the Work Plan and
Final Report become enforceable conditions of this license.

2. The Division will provide notice of its draft decision on the CMI Work Plan to persons on the
facility mailing list and provide an opportunity for a public hearing.
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3. The licensee shall implement the approved CMI Work Plan within 60 days of receipt of the
Division Director's written approval of the Work Plan.

{§§11102 and 11115a of Act 451 and R 299.9629}

I. CORRECTIVE ACTION MANAGEMENT UNITS

If applicable, the licensee shall comply with the requirements of R 299.9635 in order to designate
an area at the facility as a corrective action management unit for implementation of corrective
measures.  {R 299.9521(3)(a)}

J. TEMPORARY UNITS

If applicable, the licensee shall comply with the requirements of R 299.9636 in order to designate
tank or container storage units used for the treatment or storage of remediation wastes as
temporary units for implementation of corrective measures.  {R 299.9521(3)(a)}

K. SUMMARY OF CORRECTIVE ACTION SUBMITTALS

The licensee shall submit the required documents in accordance Conditions V.C., V.D., V.E., V.G.,
and V.H. of this license and the schedule below.

Document Submittal Deadline 
Written notification of a new release of a 
contaminant from an existing WMU, a new 
WMU, or a release of a contaminant from a 
new WMU 

Within 30 days of discovery 

Corrective Action Investigation Work Plan for a 
newly identified release of a contaminant from 
an existing WMU, a new WMU, or a release of 
a contaminant from a new WMU 

Within 60 days of receipt of notification that 
a Corrective Action Investigation is required 

Revised Corrective Action Investigation Work 
Plan for WMUs and contaminant releases 

Within 45 days of receipt of Corrective 
Action Work Plan NOD 

Corrective Action Investigation progress 
reports 

Within 60 days of initiation of the 
investigation and every 60 days thereafter, 
unless otherwise approved. 

Corrective Action Investigation Final Report for 
WMUs and contaminant releases 

Within 60 days of completion of Corrective 
Action investigation 

Revised Corrective Action Investigation Final 
Report for WMUs and contaminant releases 

Within 30 days of receipt of Corrective 
Action Investigation Final Report NOD 

IM Work Plan for WMUs and contaminant 
releases 

Within 60 days of receipt of notification that 
IM Work Plan is required 

Revised IM Work Plan for WMUs and 
contaminant releases 

Within 45 days of receipt of IM Work Plan 
NOD  

IM progress reports Within 60 days of initiation of the IM and 
every 60 days thereafter, unless otherwise 
approved. 

IM Final Report for WMUs and contaminant 
releases 

Within 60 days of completion of the IM 
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L. CORRECTIVE ACTION DOCUMENTS RETENTION

The licensee shall maintain all corrective action documents required by this license at the
facility.  The documents shall be maintained for the operating life of the facility or until the
facility is released from financial assurance requirements for corrective action by the Division
Director, whichever is longer.  The licensee shall offer such documents to the Division
Director prior to discarding those documents.  {§§11102 and 11115a of Act 451 and
R 299.9521(3)(b) and R 299.9629}

Document Submittal Deadline 
Revised IM Final Report for WMUs and 
contaminant releases 

Within 30 days of receipt of IM Final Report 
NOD 

CMS Work Plan for WMUs and contaminant 
releases 

Within 60 days of receipt of notification that 
CMS is required 

Revised CMS Work Plan for WMUs and 
contaminant releases  

Within 45 days of receipt of CMS Work Plan 
NOD 

CMS progress reports Within 60 days of initiation of the CMS and 
every 60 days thereafter, unless otherwise 
approved. 

CMS Final Report for WMUs and contaminant 
releases 

Within 60 days of completion of the CMS 

Revised CMS Final Report for WMUs and 
contaminant releases 

Within 30 days of receipt of CMS Final 
Report NOD 

CMI Work Plan for WMUs and contaminant 
releases 

Within 90 days of approval of the CMS Final 
Report 

Revised CMI Work Plan for WMUs and 
contaminant releases 

Within 45 days of receipt of CMI Work Plan 
NOD 

CMI progress reports Within 60 days of initiation of the CMI and 
every 60 days thereafter, unless otherwise 
approved. 

CMI Final Report for remediated WMUs and 
contaminant releases 

Within 60 days of the remedial actions have 
been completed and cleanup criteria have 
been met 

Revised CMI Final Report for WMUs and 
contaminant releases 

Within 30 days of receipt of CMI Final 
Report NOD 
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FORM EQP 5111 ATTACHMENT TEMPLATE A5
INSPECTION REQUIREMENTS

This document is an attachment to the Michigan Department of Environmental Quality’s 
Instructions for Completing Form EQP 5111, Operating License Application Form for 
Hazardous Waste Treatment, Storage, and Disposal Facilities. See Form EQP 5111 for 
details on how to use this attachment.

The administrative rules promulgated pursuant to Part 111, Hazardous Waste 
Management, of Michigan’s Natural Resources and Environmental Protection Act,
1994 PA 451, as amended (Act 451), being R 299.9504, R 299.9508, R 299.9605 and 
Title 40 of the Code of Federal Regulations (CFR) §§264.15 and 270.14(b)(5), establish 
requirements for inspections at hazardous waste management facilities. All references 
to 40 CFR citations specified herein are adopted by reference in R 299.11003

This license application template addresses requirements for inspections at the following 
hazardous waste management facility: River Raisin Warehouse in Monroe, Michigan.
(Check as appropriate)

Applicant for Operating License for Existing Facility 

Applicant for Operating License for New, Altered, Enlarged, or Expanded Facility 

This template is organized as follows:

INTRODUCTION
A5.A WRITTEN SCHEDULE

A5.A.1 Types of Problems 
A5.A.2 Frequency of Inspection 

A5.B REMEDY SCHEDULE
A5.C INSPECTION LOG OR SUMMARY
ATTACHMENT INSPECTION LOGS
ATTACHMENT MAINTENANCE LOGS
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INTRODUCTION
[R 299.9605 and 40 CFR §264.15(a)].

This section presents information pertaining to inspection and maintenance performed 
for the Western Containment Unit (WCU) and the Eastern Containment Unit (ECU) at 
the Ford River Raisin Warehouse (RRW).  Post-closure monitoring activities were 
initiated on March 15, 2000 and were conducted in accordance with procedures 
specified in the Post-Closure Operating License Application, Volume III - Post Closure 
Plan, dated June 26, 2000.

Information regarding detailed inspection activities is contained in the Post Closure Plan, 
which is included as Attachment A11 of this application.

A5.A WRITTEN SCHEDULE
[R 299.9605 and 40 CFR §264.15(b)(1)]

The Post-Closure Plan identifies four types of inspections to be performed: weekly, 
monthly, semi-annual and annual.  During weekly inspections, a general visual 
inspection of the containment units and selected leachate collection system components 
will be performed.  The containment units will be checked for general operation and 
function.  If any items are found to be deficient, they are noted on the inspection log and 
described further at the end of the log.

The monthly and semi-annual inspections will include all items checked during the 
weekly inspections in addition to a detailed inspection of the post-closure groundwater 
monitoring system, further items of the leachate collection system, and a measurement 
of the sediment containment unit (SCU) leachate level.  The annual inspections will 
include all items checked during the monthly or semi-annual inspections in addition to 
the confirmation that integrity verification of leachate collection piping has been within 
the last 12 months for the ECU and WCU.  Just as with the weekly inspections, any 
deficient items will be described at the end of the log.  The weekly, monthly, semi-
annual, and annual inspection logs are attached.

Additional specific detailed information regarding inspection schedules is contained in 
the Post Closure Plan, which is included as an Attachment A11 of this application.

A5.A.1 Types of Problems
[R 299.9605 and 40 CFR §264.15(b)(3)]

Inspections of the cover system in place on the ECU and WCU will be completed on a 
weekly, monthly, semi-annual and annual basis.  Qualified personnel will visually inspect 
both the ECU and WCU by traversing the units on foot and by driving along the access 
road along the perimeter of the units.  Inspection personnel will observe the current 
conditions and address any changes in the appearance of the cover system.  Issues and 
concerns will be addressed either by RRW staff or inspection personnel.   Provided 
below is a brief summary of inspection activities that will be conducted for the WCU and 
ECU, including detailed cover system integrity inspection procedures. The cover system 
visual inspections include the following twelve items:

1. Vegetative cover maintained (mowed) and free of bare spots
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Inspection personnel will observe that the vegetative cover located on the WCU and 
ECU is maintained and free of bare spots.  Inspection personnel will make these 
observations by traversing the cover system on foot and by driving along the access 
road.  If the vegetative cover is not mowed to an acceptable length (less than 6”) at 
the time of the inspection, it is noted on the Inspection Log and given to the RRW 
Representative.  If an area of the cover system needs to be mowed, the task will be 
completed by a RRW Employee.  If bare spots are noted during the inspection, top 
soil is placed in the area and vegetation established.  Bare spots maybe addressed 
at the time of the inspection or prior to the next inspection by inspection personnel.  
The vegetative cover is routinely mowed and maintained by a RRW employee.  All 
activities regarding the vegetative cover will be documented on the Inspection Log. 

2. Cover free of undesirable plant species.

Inspection personnel will observe that the cover system is free of undesirable plant 
species by traversing the cover system on foot and by driving along designated 
access roads.  Undesirable plants include noxious weeds and tree species.  If 
undesirable plant species are observed during the site inspection, inspection 
personnel will spray the undesirable plant with an appropriate herbicide.  All 
undesirable plants and removal of these plants will be documented on the Inspection 
Log.  Weed growth is also maintained during routine mowing of the cover system by 
RRW personnel.  

3. No evidence of burrowing animals.

The cover system will be observed each week for the presence of burrowing 
animals. Inspection personnel will make these observations by traversing the ECU 
and WCU on foot and by observations made from the access road.  The presence of 
any burrowing animals within the cover system is unacceptable.  Burrow holes will be 
addressed by utilizing the mud-packing method, which is an MDEQ approved 
method for rodent control.  This method can be accomplished by placing one or two 
lengths of metal stove or vent pipe in a vertical position over the entrance of the den.  
The mud-packing mixture is then poured into the pipe until the burrow and pipe are 
filled with the earth-water mixture.  The pipe is removed and dry earth is tamped into 
the entrance.  The mud-pack is made by adding water to a 90 percent earth and 10 
percent cement mixture until a slurry or thin cement consistency is attained.  All 
entrances will be plugged with the well-compacted earth and vegetation re-
established. Burrow holes will be addresses by inspection personnel during the 
inspection or prior to the next inspection.  

4. No visible surface erosion, soft, wet or unstable areas noted on cover

Inspection personnel will observe the cover system for areas of erosion, soft, wet or 
unstable areas during each inspection.  Inspection personnel will make these 
observations by traversing the ECU and WCU on foot and by observations made 
from the access road.  Any areas of erosion, soft, wet or unstable areas within the 
cover system are unacceptable.  Inspection personnel will document any areas of 
standing water on the Inspection Log and address the issues prior to the next 
inspection.  Inspection personnel will address the area of concern by filling in any 
erosional features and establishing acceptable vegetation.  When filling in the areas 
inspection personnel will maintain an acceptable drainage pattern to address and 
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prevent the formation of further erosion or soft, wet or unstable areas within the 
cover system.  All activities regarding repairs will be documented on the 
Maintenance Log.  

5. No evidence of standing surface water.

Inspection personnel will observe the cover system for areas of standing surface 
water during each inspection.  Inspection personnel will make these observations by 
traversing the ECU and WCU on foot and by observations made from the access 
road.  Standing surface water is unacceptable on the landfill cover system.  If 
standing surface water is observed, the area will be filled and vegetation established 
in order to create an acceptable drainage pattern on the cover system.  Inspection 
personnel will document any areas of standing water on the Inspection Log and 
address the issues prior to the next inspection.  

6. No areas of settlement/subsidence noted.

Inspection personnel will observe the cover system for areas of settlement and 
subsidence.  Inspection personnel will make these observations by traversing the 
ECU and WCU on foot and by observations made from the access road.  Any area of 
subsidence or settlement located within the cover system is unacceptable.  If these 
areas are observed, inspection personnel will address the areas by be filling the area 
with topsoil and will establish acceptable vegetation in order to prevent low-lying 
areas and maintain the drainage pattern of the cover system.  Inspection personnel 
will document any areas of standing water on the Inspection Log and address the 
issues prior to the next inspection.  

7. No cracks in cover soils.

Inspection personnel will observe the cover system for cracks in the cover soils.  
Inspection personnel will make these observations by traversing the ECU and WCU 
on foot and by observations made from the access road.  Any area of cracks located
within the cover system is unacceptable.  If cracks are observed in the cover soils, 
inspection personnel will address the areas by be filling the cracks with topsoil and 
establishing vegetation.  Inspection personnel will document any areas of cracking 
on the Inspection Log and address the issues prior to the next inspection.  

8. Cover free of any other apparent problems which may lead to malfunction

Inspection personnel will observe the cover system for any other apparent problems 
which may lead to malfunction.  Inspection personnel will make these observations 
by traversing the ECU and WCU on foot and by observations made from the access 
road.  Any observation made by inspection personnel during the site inspections that 
may lead to malfunction will be documented on the Inspection Log and addressed by 
either inspection personnel or RRW employees in a time frame appropriate to the 
situation.  

9. Gravel toe drain stable and free of clogging vegetation.

Observations will be made of the gravel toe drain during each of the site inspections. 
Observations will be made by inspecting the gravel toe drains on foot and by car 
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along the access road.  Vegetation observed in the growing in the gravel toes drains 
will be removed by either spraying with an herbicide or by physically removing the 
plant.  Inspection personnel will spray small areas of vegetation within the gravel to 
drain during the site inspection or prior to the next inspection.  However, when larger 
growth areas are observed inspection personnel will inform a RRW representative 
who will obtain a commercial lawn service to spray the gravel toe trains with an 
herbicide.  In addition, if trees or other large plants are observed, the RRW 
representative may appoint RRW employees to remove large trees or plants from the 
gravel toe drains.  Inspection personnel will document all spraying and plant removal 
on the Maintenance Log.  

10. Stormwater inlets/outlets are free of sediment and debris and are functional.

During the site inspection stormwater outlets are observed for the presence of 
sediment and debris which may block flow. Any sediment or debris that may 
potentially block flow is considered unacceptable and will be removed by inspection 
personnel during the inspection.  Any sediment or debris removal will be documented 
on the Maintenance Log.  

11. Access road intact and functional.

Observations will be made of the access road during each of the site inspections.  
Observations will be made by driving along the access road.  The road will be 
observed for any holes, washout areas or any physical obstructions that would limit 
travel on the access road.  Any factor that would limit the ability to travel the access 
road is unacceptable.  Inspection personnel will document unacceptable areas of the 
access road areas on the Inspection Log and inform a RRW Representative.  The 
access road will be repaired or in the process of repair prior to the next inspection.  
The access road is maintained and repaired by RRW personnel.  All areas in need of 
repair will be documented on the Inspection Log and repaired areas will be 
documented on the Maintenance Log.  

12. Asphalt pavement above cover intact and functional.

Observations will be made of the asphalt pavement cover during each of the site 
inspections to insure that it is intact and functional.  Observations will be made on 
foot and by driving along the access road.  Inspection personnel will document any 
areas in need of repair on the Inspection Log.  Any repairs made to the asphalt 
pavement cover will be made by RRW personnel prior to the next inspection.  All 
areas repaired will be documented on the Maintenance Log.

The leachate collection system was designed with pump system warning lights.  On 
a weekly basis during the post-closure period, the warning lights on the leachate 
collection system manholes will be checked for indications of pump system failure.  
This will be recorded on the Inspection Log

On a monthly basis, leachate sediment within the manholes will be measured for 
indications of leachate volume and monitoring for storage capacity.  In addition, the 
Sediment Containment Unit (SCU) leachate level will be measured and compared to 
the as-built elevations for indications of leachate accumulation within the SCU.  
Measurements will be recorded on the Inspection Log.
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On an annual basis, the leachate collection and removal system (LCRS),
specifically, the 6” perforated corrugated polyethylene (CPE) pipe will be completely 
inspected to ensure that the integrity and capacity of the systems are being 
maintained. The LCRS inspection is limited to those components of the system that
can be observed without damage to the structure.

Benchmarks and final cover configuration surveys will be performed every five years. 

Additional specific detailed information regarding inspection schedules is contained
in the Post Closure Plan, which is included as an Attachment A11 of this application.

A5.A.2 Frequency of Inspection
[R 299.9605 and 40 CFR §§264.15(b)(4), 264.174, 264.193, 264.195,
264.226, 264.254, 264.278, 264.303, 264.347, 264.602, 264.1033,
264.1052, 264.1053, 264.1058, and 264.1083 through 264.1089, where 
applicable]

The Post-Closure Plan identifies four types of inspections to be performed: weekly,
monthly, semi-annual and annual.  During weekly inspections, a general visual
inspection of the units and selected leachate collection system components will be
performed.  The monthly and semi-annual inspections will include all items checked
during the weekly inspections in addition to a detailed inspection of the post-closure
groundwater monitoring system.

A5.B REMEDY SCHEDULE
[R 299.9605 and 40 CFR §264.15(c)] 

The Post-Closure Plan (Attachment A11) includes procedures for rectifying system
failures and correcting items that are damaged or nonfunctional that the inspections
reveal. Maintenance Logs are attached.

A5.C INSPECTION LOG OR SUMMARY
[R 299.9605 and 40 CFR §264.15(d)]

The owner or operator must record inspections in an inspection log or summary. Copies
of these records must be kept for at least three years from the date of inspection.  At a
minimum, these records must include the date and time of the inspection, the name of
the inspector, a notation of the observations made, and the date and nature of any
repairs or other remedial actions taken. Inspection personnel will record all of findings
on the attached Inspection Log.  Each Inspection Log is given to a RRW representative 
for a signature. Maintenance logs will be created when maintenance is performed to
mend failures, damaged and or nonfunctional items. The weekly, monthly, semi-annual,
and annual inspection logs and maintenance logs
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Weekly Monthly Semi-Annual Annual

Inspection Performed On: Date: Time:

Inspection Performed By: Name:

Company:

Directions:  

Part A - Security System (Existing Site Security)
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1. Guard on duty at plant entrance. W,M,S,A
2. Perimeter landfill fencing in place and gates locked, locks in good shape. W,M,S,A

Part B - Groundwater Monitoring System (see attached sketch)

1. All wells/piezometers accessible. M,S,A
2. Protective covers secure and locked, locks in good shape (operable). M,S,A
3. Protective covers functioning. M,S,A
4. No evidence of standing water at surface of well/piezometer. M,S,A
5. Each well/piezometer labeled clearly and correctly. M,S,A
6. No evidence of standing water at surface of well/piezometer. M,S,A
7. Surface seal at each well/piezometer intact and functional. M,S,A
8. Cap secure on each well/piezometer. M,S,A
9. No unusual obstruction apparent in well/piezometer. M,S,A
10. No evidence of sediment build-up in well/piezometer, based on comparison of M,S,A

expected and measured total depths.
11. No evidence of screen clogging, based on comparison of expected and actual M,S,A

recovery rates at individual wells/piezometers.
12. No other problems which may cause the monitoring system to perform ineffectively. M,S,A

Along the right side of the form is an indication of when each item is to be inspected (see type of
inspection above). After inspecting the following items as described, check the appropriate box. For
those items where a problem is noted, provide a detailed written description of the problem in the space
provided at the end of the form.  If more space is needed, attach additional sheets along with sketches,
photographs, etc. Be sure to number each page, including any attached pages. 
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Inspection Performed On: Date:

Part C - Miscellaneous Inspection Items
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1. On-site monuments located and intact (see attached sketches). M,S,A
2. Any repairs made to correct problems since the last site inspection appear to have W,M,S,A

been acceptable and problem(s) alleviated.
3. All problems noted on previous inspection report have been corrected. W,M,S,A
4. No other evidence of hazardous waste discharge or leakage from the containment W,M,S,A

units or other possible sources were noted in the containment unit areas, other 
than those noted in this report.

Part D - Eastern Containment Unit Cover

1. Vegetative cover maintained (mowed) and free of bare spots. W,M,S,A
2. Cover free of undesirable plant species. W,M,S,A
3. No evidence of burrowing animals. W,M,S,A
4. No visible surface erosion, soft, wet or unstable areas noted on cover. W,M,S,A
5. No evidence of standing surface water. W,M,S,A
6. No areas of settlement/subsidence noted. W,M,S,A
7. No cracks in cover soils. W,M,S,A
8. Cover free of any other apparent problems which may lead to malfunction. W,M,S,A
9. Gravel toe drain stable and free of clogging vegetation. W,M,S,A
10. Stormwater inlets/outlets are free of sediment and debris and are functional. W,M,S,A
11. Access road intact and functional. W,M,S,A
12. Asphalt pavement above cover intact and functional. W,M,S,A

Part E - Western Containment Unit Cover

1. Vegetative cover maintained (mowed) and free of bare spots. W,M,S,A
2. Cover free of undesirable plant species. W,M,S,A
3. No evidence of burrowing animals. W,M,S,A
4. No visible surface erosion, soft, wet or unstable areas noted on cover. W,M,S,A
5. No evidence of standing surface water. W,M,S,A
6. No areas of settlement/subsidence noted. W,M,S,A
7. No cracks in cover soils. W,M,S,A
8. Cover free of any other apparent problems which may lead to malfunction. W,M,S,A
9. Gravel toe drain stable and free of clogging vegetation. W,M,S,A
10. Stormwater inlets/outlets are free of sediment and debris and are functional. W,M,S,A
11. Access road intact and functional. W,M,S,A
12. Asphalt pavement above cover intact and functional. W,M,S,A



FORD MOTOR COMPANY

INSPECTION LOG

The Mannik Smith Group, Inc.
W:\Projects\Projects F-J\FORD0166\ADMINISTRATION\Site Inspection\FORD0166.Inspection Sheet.xls 3 of 4

Inspection Performed On: Date:

Part F - Eastern Containment Unit Leachate Collection System 
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1. Manhole covers securely in place, locked, locks in good shape (see sketch). W,M,S,A
2. Leachate pumps are properly positioned and functional. W,M,S,A
3. Manhole sumps have less than three inches of sediment. M,S,A
4. Pump warning lights indicate system is functional. W,M,S,A
5. Secondary containment pipe free of liquids. M,S,A
6. Perimeter and interior pipe cleanouts are accessible, intact, and locked, locks W,M,S,A

in good shape.
7. Collection piping cleaned within the last 12 months (as-built summary of pipe A

lengths attached).

Part G - Western Containment Unit Leachate Collection System 

1. Manhole covers securely in place, locked, locks in good shape (see sketch). W,M,S,A
2. Leachate pumps are properly positioned and functional. W,M,S,A
3. Manhole sumps have less than three inches of sediment. M,S,A
4. Pump warning lights indicate system is functional. W,M,S,A
5. Secondary containment pipe free of liquids. M,S,A
6. Perimeter and interior pipe cleanouts are accessible, intact, and locked, locks W,M,S,A

in good shape.
7. Collection piping cleaned within the last 12 months (as-built summary of pipe A

lengths attached).

Part H - Sediment Containment Unit Leachate Collection System

1. Riser pipe cover securely in place and locked, lock in good shape. W,M,S,A
2. Leachate level checked within the last month and is at an acceptable M,S,A

level (< 581.4).

Inspector's Signature Client Representative's Signature
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Inspection Performed On: Date:

Notes:    
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Maintenance Performed On: Date: Time:

Maintenance Performed By: Name(s):

Company:

Describe the items(s) repaired or replaced:

Date(s) item(s) was/were last inspected:

Is this a recurring problem?  When did it first occur?

Describe in detail the repairs/corrections that have been made.  Attach reports, plans sketches, photographs, or any
other documentation as appropriate.

Inspector's Signature Client Representative's Signature
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FORM EQP 5111 ATTACHMENT TEMPLATE A10
PERSONNEL TRAINING

This document is an attachment to the Michigan Department of Environmental Quality’s 
Instructions for Completing Form EQP 5111, Operating License Application Form for Hazardous 
Waste Treatment, Storage, and Disposal Facilities. See Form EQP 5111 for details on how to 
use this attachment.

The administrative rules promulgated pursuant to Part 111, Hazardous Waste Management, of 
the Michigan’s Natural Resources and Environmental Protection Act, 1994 PA 451, as amended 
(Act 451), R 299.9501, R 299.9605 and Title 40 Code of Federal Regulations (CFR) §§264.16 
and 270.14(b)(12), establish requirements for personnel training programs at hazardous waste 
management facilities.  All references to 40 CFR citations specified herein are adopted by 
reference in R 299.11003.

This license application template addresses requirements for a personnel training program at the 
hazardous waste management facility for the River Raisin Warehouse in Monroe, Michigan. The 
information included in the template demonstrates how the facility meets the personnel training 
requirements for hazardous waste management facilities.

This template is organized as follows:

A10.A CONTENT OF INTRODUCTORY AND CONTINUING EDUCATION PROGRAMS
A10.A.1 Outline for Introductory Training Program
A10.A.2 Outline for Continuing Education

A10.B PERSONNEL SUBJECT TO TRAINING REQUIREMENTS
A10.B.1 Job Titles and Job Descriptions
A10.B.2 Description of How Training is Designed to Meet Actual Job Tasks

A10.C FREQUENCY OF REQUIRED TRAINING
A10.C.1 Initial Training
A10.C.2 Continuing Education

A10.D TRAINING DIRECTOR
A10.E DOCUMENTATION AND RECORD KEEPING

A10.E.1 Documentation
A10.E.1(a) Job Titles
A10.E.1(b) Written Job Descriptions
A10.E.1(c) Written Description of Type and Amount of Training Given to 

Each Position
A10.E.1(d) Documentation That Training Has Been Given to and 

Completed by Facility Personnel
A10.E.2 Record Keeping

A10.A CONTENT OF INTRODUCTORY AND CONTINUING EDUCATION TRAINING 
PROGRAMS
[R 299.9605 and 40 CFR §264.16(a)]

Personnel associated with Post-Closure tasks will successfully complete a training program 
consisting of site-specific document review and on-the-job training for all personnel involved with 
containment unit inspections and environmental monitoring activities at the Ford River Raisin 
Warehouse (RRW). All personnel are trained on site under the direct supervision of senior staff 
members familiar with current status of on-site hazards, and the post-closure care activities are 
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directed by a State of Michigan Registered Professional Engineer and a Certified Hazardous 
Materials Manager.

A10.A.1 Outline for Introductory Training Program
[R 299.9605 and 40 CFR §§264.16(a)(1) and 264.16(d)(3)] 

Prior to conducting any on-site activities, personnel associated with Post-Closure tasks will 
receive site specific introductory training and specialized certified training.  The training consists 
of the following topics:

HAZWOPER
Review of background information of site environmental conditions and general
construction and configuration of containment units
Review of
Job Specific Training

A10.A.2 Outline for Continuing Education 
[R 299.9605 and 40 CFR §§264.16(a)(1) and 264.16(d)(3)] 

Continuing education is implemented as needed.  The training director administers the 
continuing education requirements.  Annual HAZWOPER refresher trainings along with job 
specific trainings will be conducted pursuant to each job description.

A10.B PERSONNEL SUBJECT TO TRAINING REQUIREMENTS
[R 299.9605 and 40 CFR §§264.16(a),(d)] 

A10.B.1 Job Titles and Job Descriptions
[R 299.9605 and 40 CFR §§264.16(d)(1),(2)]

Environmental Scientist and or Technicians will be conducting tasks associate with Post-Closure 
activities. Below are the general job descriptions for each.

Environmental Scientist Job Description

General Characteristics: 
• Applies standard techniques, procedures and criteria to perform assigned tasks as part
of a broader assignment.
• Exercises judgment on details of work and in application of standard methods for
conventional work.

Technical Responsibilities: 
• Collects data, gathers information or documents and prepares simple reports required
for project permits.
• Performs standard computations or analysis.
• Prepares drawings and visual aids.
• Performs a variety of routine tasks, which provide experience and familiarity with
methods, practices

Direction Received: 
• Receives close supervision on unusual or difficult problems, and general review of all
aspects of work.
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Communication Skills: 
• Possesses basic oral and written communication skills. 
• Interacts with other staff. 

Technician Job Description

General Characteristics: 
• Applies standard techniques, procedures and criteria to perform assigned tasks as part 
of a broader assignment. 
• Exercises judgment on details of work and in application of standard methods for 
conventional work. 

Technical Responsibilities: 
• Coordinates, produces, completes and analyzes sketches, layouts, graphs, charts and 
drawings required for specific projects and reports. 
• Understands the CADD system, procedures and coordinates layout details and 
dimensions (as applicable). 
• Performs non-routine and complex assignments involving responsibility for planning and 
conducting a complete project of relatively limited scope or a portion of a large and more 
diverse project; may include budget management. 
• Performs quality assurance checks. 
• Manages material and field equipment. 
• Performs routine tasks, which provide experience and familiarity with the technical staff, 
methods and practices.

Direction Received: 
• Independently maintains accuracy, quality, and completeness and schedule adherence. 

Communication Skills: 
• Possesses basic oral and written communication skills. 

A10.B.2 Description of How Training is Designed to Meet Actual Job Tasks
[R 299.9605 and 40 CFR §§264.16(a)(1) and (d)(3)]

The senior staff members assigned to instruct proposed inspection personnel familiarize the 
personnel with the site, introduce them to the RRW staff and safety procedures, and provide the 
personnel with a line-by-line presentation of the inspection components contained within the 
inspection logs.  These items include inspection components of the containment unit cover, the 
leachate collection systems components, and monitoring wells and piezometers.  Personnel are 
instructed to follow up on maintenance issues that are the responsibility of the RRW, and to 
conduct other maintenance activities such as erosion control, well maintenance, access road 
maintenance, the clearing of unwanted vegetation, and to mitigate damage created by burrowing 
animals.  Personnel are instructed on the completion of the weekly, monthly, semi-annual, and 
annual inspection logs, and the completion of maintenance logs for any maintenance activity 
conducted at the RRW.

A10.C FREQUENCY OF REQUIRED TRAINING
[R 299.9605 and 40 CFR §§264.16(b), (c)]

A10.C.1 Initial Training
[R 299.9605 and 40 CFR §264.16(b)]
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Each employee completes the site specific training within six months of their assignment to the 
facility.  Employees undergoing initial training are not allowed to work in unsupervised positions 
until the required training is completed.
A10.C.2 Continuing Education

[R 299.9605 and 40 CFR §264.16(c)]

Annual HAZWOPER refresher trainings will be conducted.  Other job specific trainings will be 
conducted pursuant to each job description on an as need basis.

A10.D TRAINING DIRECTOR
[R 299.9605 and 40 CFR §264.16(a)(2)]

All personnel are trained on site and off site under the direct supervision of senior staff members 
familiar with current status of on-site hazards.  The post-closure care activities are directed by a 
State of Michigan Registered Professional Engineer and a Certified Hazardous Materials 
Manager.
A10.E DOCUMENTATION AND RECORD KEEPING REQUIREMENTS

[R 299.9605 and 40 CFR §§264.16(d) and (e)]

A10.E.1 Documentation
[R 299.9605 and 40 CFR §264.16(d)]

A10.E.1(a) Job Titles and Names of Employees Filling Each Job
[R 299.9605 and 40 CFR §264.16(d)(1)]

Job titles and employee names conducting post-closure activities are maintained at the facility in 
paper form.  This form may be updated regularly as needed.

A10.E.1(b) Written Job Descriptions
[R 299.9605 and 40 CFR §264.16(d)(2)]

Written job descriptions for the jobs titles listed above are maintained at the facility in paper form.  
Job descriptions may be updated regularly as needed.

A10.E.1(c) Written Description of Type and Amount of Training Given to Each Position
[R 299.9605 and 40 CFR §264.16(d)(3)]

Written description of the type and amount of the training given to each employee is maintained 
at the facility.  Written description of the type and amount of the trainings may be updated as 
needed.

A10.E.1(d) Documentation That Training Has Been Given to and Completed by Facility 
Personnel
[R 299.9605 and 40 CFR §264.16(d)(4)]

Documentation that training has been given to and completed by each employee is maintained at 
the facility.
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A10.E.2 Record Keeping
[R 299.9605 and 40 CFR §264.16(e)]

Training records for current employees will be kept at the facility and will be updated as needed.
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1. Introduction  
This Contingency Plan was developed to be part of the Post-Closure Renewal Operating License 
Application for the Ford Motor Company (Ford), River Raisin Warehouse. This Contingency Plan was 
prepared by GHD Services Inc. (GHD). The Ford River Raisin Warehouse is located at 3200 East Elm 
Avenue in Monroe, Michigan. The purpose of this Contingency Plan is to prevent and minimize the hazards 
to human health and the environment from fire, explosions, system failures, or chemical releases to the air, 
soil, surface water and ground water. Reasonably predictable emergency events that could occur are 
identified and response actions that will ensure protection of human health and the environment are 
specified. Organizations and personnel responsible for emergency response are identified, as well as the 
chain of command and lines of communications.  
 
This Contingency Plan will address post-closure activities associated with the two onsite corrective action 
management units (CAMUs) and the on-going corrective action activities associated with several solid 
waste management units (SWMUs) at the River Raisin Warehouse. Generally, the activities include but are 
not limited to soil and ground water sampling, leachate management, soil and/or water removal, site 
inspections, grounds maintenance, and surveying.  

2. Emergency Response Plan (ERP) 
This section of the River Raisin Warehouse Contingency Plan identifies the various organizations and their 
key personnel and responsibilities with regard to this Contingency Plan, the potential incidents which may 
require implementation of this Contingency Plan, and the response actions which may be implemented in 
the event of an incident such as fire, explosion, system failures, or chemical release that could threaten 
human health or the environment. 

2.1 Organization and Responsibilities 
The general organization by job title and responsibilities for the River Raisin Warehouse activities are 
described below. Each entity having involvement with the River Raisin Warehouse may assign personnel to 
each job title to represent their organization. The entities involved are discussed in the following 
subsections. 

2.1.1 Michigan Department of Environment, Great Lakes, and Energy  
The Michigan Department of Environment, Great Lakes, and Energy (EGLE), Materials Management 
Division (MMD) reviews all documentation and oversees post-closure and corrective action activities at the 
River Raisin Warehouse. 

2.1.2 Ford Environmental Engineer 
The Ford Environmental Engineer is responsible for management and monitoring of the post-closure and 
corrective action activities at the River Raisin Warehouse. 

2.1.3 Resident Engineer 
The Resident Engineer (RE) is responsible for coordinating and overseeing post-closure and corrective 
action activities, staff and subcontractors. In this case, GHD is the resident engineer. 
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2.2 Emergency Response Actions 
EGLE-MMD will be notified immediately upon discovery of an incident which requires implementation of the 
Contingency Plan. The Ford Environmental Engineer or the RE will be responsible for notifying the EGLE-
MMD. Contingencies include the emergency response actions to be implemented if systems fail, chemical 
spills occur, or if there is a fire or explosion. In the event of an imminent or actual emergency situation, the 
Ford Environmental Engineer, or the RE or his designee will coordinate the following activities: 
• Immediately assess possible hazards to human health or the environment that may result from the 
emergency situation. 
• Immediately notify the appropriate public agency. 
• Identify the character, exact source, amount and distribution of any released materials. 
• Recommend appropriate action to protect human health and safety in emergency 
situations. 
The following sections address contingency planning and response for various events that may occur at the 
River Raisin Warehouse. 

2.2.1 Fire or Explosion 
The threat of fire is an ever-present risk at the plant site. Because fires can quickly become uncontrollable, 
and site personnel are not trained professional fire fighters, if there is any doubt that a fire can be quickly 
and safely contained and extinguished, personnel will sound the evacuation alarm and orderly vacate the 
area and/or the site. The following response procedures will be adhered to during all possible fire 
emergencies unless the policy conflicts with that of a life-threatening situation. 
• Evacuation Alarm: Anyone who sees a fire or explosion will sound the evacuation alarm. The alarm will 
be recognized by a series of three (3) short blasts on a car horn or air horn. 
• Egress Procedures: When the alarm sounds, workers will suspend operations, disconnect or shut off 
equipment and proceed to the nearest exit and assembly point. 
• All Clear: After the Environmental Engineer has determined that the fire has been extinguished and that it 
is safe to resume site operations, the all clear signal will be given by word of mouth or by a series of three 
(3) long blasts on a car horn or air horn. 
The excerpt of the Fire or Explosion plan from Ford’s Emergency Response Plan is included as an 
attachment to this Contingency Plan. 
 
 

2.2.2 System Failures 
The CAMUs located at the River Raisin Warehouse incorporate a leachate collection and control system. 
As part of the post-closure activities, the components of the system are inspected on a weekly basis by the 
RE, and periodically by Ford personnel. Any upset conditions, spills, or leaks will be reported immediately to 
the Ford Environmental Engineer. Although a given system failure may not be deemed an emergency 
situation, the RE or Ford Environmental Engineer should immediately assess any possible hazards to 
human health or the environment that may result from the system failure. If deemed an emergency 
situation, the RE or Ford Environmental Engineer should immediately notify the appropriate public agency, 
identify the character, exact source, amount and distribution of any released materials, and recommend 
appropriate action to protect human health and safety and the environment. 

2.2.3 Chemical Releases 
In the event of a chemical release not associated with the CAMUs, Ford personnel should immediately 
contact the Ford Environmental Engineer. Ford personnel should initiate control and containment 
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measures, locate the source of the leak, and if practical, stop the leak. The Ford Environmental Engineer 
should estimate the volume of the release, assess the need for a spill cleanup contractor, and begin 
cleanup operations as soon as possible. 
 
All measures will be undertaken to prevent the contact of any released materials with incompatible 
materials (e.g. corrosive material with water, skin, eyes, and metals and flammable materials with any spark 
emitting sources or open flames). Released materials that are not contained will be prevented from entering 
any floor drains, such as through the use of oil booms or dams and inert absorbent materials. The release 
of corrosive materials will be cautiously and slowly neutralized (acids with an alkaline compound and 
alkaline solutions with a dilute acidic material). Spark-proof equipment will be used to remove flammable 
materials. 

2.3 Emergency Contact List 
The following list provides names and telephones numbers for emergency contact personnel. In the event 
of a medical emergency, personnel will take direction from the RE or Ford Environmental Engineer and 
notify the appropriate emergency organization. 
 

Emergency Names Address Telephone Number 

Police Monroe City Police Dept. 100 E 2nd Street, Suite 1, 
Monroe, MI 

911 
(734) 243-7500 

Fire Monroe Charter Township 
Fire Department 

15331 S Dixie Hwy, Monroe, 
MI 

911 
(734) 241-1626 

Hospital ProMedica Monroe Regional 
Hospital 

718 N Macomb Street, 
Monroe, MI 

(734) 240-8400 

Poison Control Center   (800) 252-2022 

Center for Disease Control   (404) 488-4100 

Chemtrec   (800) 424-9555 

National Response Center   (800) 424-8802 

MI Pollution Emergency Alert 
System (PEAS) 

  (800) 292-4706 

EGLE – MMD (Hazardous 
Waste) 

  (517) 284-6546 

Emergency Coordinators    

River Raisin Warehouse 
Environmental Engineer 

Chuck Pinter 290 Town Center Dr, Suite 
800, Dearborn, MI 

(734) 260-0928 

Resident Engineer David Canfield 26850 Haggerty, Farmington 
Hills, MI 

(315) 447-9024 

River Raisin Warehouse 
Security 

Kevin Kilmer 3200 East Elm Avenue, 
Monroe, MI 

(734) 790-5757 

River Raisin Warehouse 
Emergency Planning 
Coordinator 

Sean Townsend 3200 East Elm Avenue, 
Monroe, MI 

(419) 490-3436 
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The Plant has made arrangements with the City of Monroe Police Department and the City of Monroe Fire 
Chief to act as the Hazardous Waste Coordinator or Incident Commander in the case of a hazardous waste 
incident. The following services provided by the City of Monroe Police and Fire are as follows: 
• Immediate response 
• Crowd control assistance 
• Temporary security to affected areas 
• Public safety escorts 
• First responder limited rescue operations 
• Evacuation of surrounding areas if required 
The Plant has also made arrangements with ProMedica Monroe Regional Hospital to make the hospital 
aware of the type of hazardous wastes stored at the Plant and the possible illnesses and injuries with such 
materials. 
 
The plant has made EGLE-WHMD aware of the type of hazardous waste and requested assistance for 
potential hazardous waste emergencies. 

2.4 Notification of Releases 
If any incident at the River Raisin Warehouse threatens to cause endangerment to the public health, 
welfare, or the environment, the RE or Ford Environmental Engineer shall immediately take all appropriate 
action to prevent, abate, or minimize the emergency situation. The RE or Ford Environmental Engineer will 
also notify appropriate local emergency response personnel, and if required, the MDEQ-WHMD. 
Notifications may also be required to other regulatory agencies, depending upon the emergency situation. 

 

2.5 Emergency Equipment 
Emergency equipment associated with the ECU and WCU include 8 float switches associated with leachate 
manholes that monitor fluid level. These switches are maintained as necessary.  

2.6 Emergency Decontamination Equipment 
GHD maintains relationships with contractors who provide emergency equipment and decontamination of 
emergency equipment. Clean Harbors and US Ecology have contracts with GHD to provide emergency 
services if necessary. 
Specifically for the ECU and WCU, the wastewater treatment plant contains an emergency eyewash station 
and emergency shower. There are multiple fire extinguishers located throughout the wastewater treatment 
plant and the Site itself, all of which are maintained by Ford.  
 

3. Evacuation Plan 
Evacuations may be necessary if there is a hazardous materials release or other emergency situation. All 
personnel and visitors may need to evacuate the entire Site or part of the Site depending on the 
emergency. The River Raisin Warehouse has an Emergency Response Plan, of which an 
Evacuation/Shelter-in-place Plan is included (Section 3.5). The Evacuation Plan describes annual drills, 
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signals, roles and responsibilities, and marshaling areas. The excerpt of the Evacuation/Shelter-in-place 
plan from Ford’s Emergency Response Plan is included as an attachment to this Contingency Plan. 
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3.5   Evacuation/Shelter-in-Place 
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Standard Operating Guide for Evacuations  
 
Phase I:  Initial 
Actions 

 Security/Supervision orders evacuation 
 

Plant Evacuation: 
 Security/Supervision activates evacuation alarm and 

notifies affected personnel 
 Supervisors ensure employees evacuate to outside 

assembly zones 
 Supervisors sweep evacuated areas 

 
 

Phase II:  Plan 
Development 

 Establish Unified Command with outside agencies, if 
applicable 

 Determine resource requirements 
 

Phase III:  
Sustained Actions 

 Employees evacuate to outside assembly zones 
 Supervisors conduct roll call and report status to 

Security/Supervision 
 Security/Supervision notifies ERT/Fire Department 
 If necessary, Fire Department perform search and 

rescue 
 Security/Supervision conditions and consults with Plant 

Manager 
 Employees remain in outside assembly zones until “All 

Clear” signal is given 
 Security/Supervision approves reoccupying building or 

area 
 Security/Supervision issue “All Clear” radio 

announcement  
 Supervisors announce return to work 

 
Phase IV:  
Termination 

 Security/Supervision conducts Post Incident Analysis 
within 24 hours 

 Security/Supervision arranges critique of incident with 
relevant parties within 72 hours of incident 

 Designated personnel complete incident documentation 
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Standard Operating Guide for Shelter-in-Place  
 
Phase I:  Initial 
Actions 

 Security/Supervision orders shelter-in-place 
 

Shelter-in-Place: 
 Security/Supervision notify personnel of need to take 

shelter via PA system 
 Supervisors ensure employees move to shelter areas 
 Supervisors sweep evacuated areas 

 
 

Phase II:  Plan 
Development 

 Establish Unified Command with outside agencies, if 
applicable 

 Determine resource requirements 
 

Phase III:  
Sustained Actions 

 Employees move to shelter areas 
 Security/Supervision notifies Fire Department 
 Security/Supervision monitors conditions and consults 

with Plant Manager or Superintendent 
 Employees remain in shelter areas until “All Clear” 

signal is given 
 Security/Supervision approves reoccupying building or 

area and announces “All Clear” 
 Supervisors announce return to work 
 Supervisors perform head count 

 
Phase IV:  
Termination 

 Security/Supervision conducts Post Incident Analysis 
within 24 hours 

 Security/Supervision arranges critique of incident with 
relevant parties within 72 hours of incident 

 Designated personnel complete incident documentation 
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3.6  Fire or Explosion 
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Standard Operating Guide:  Fire or Explosion 
 
Phase I:  Initial 
Actions 

Notification 
 Call 911 or activate manual pull station 
 Notify Security/Supervision  
 Security/Supervision confirms notification to Fire 

Department 
 

Identification 
 Security/Supervision determines if fire/explosion has 

occurred 
 If no fire has occurred, incident is terminated and Security 

Officer completes incident report 
 Security/Supervision establishes command and makes 

assignments 
 
 

Isolation 
 Zone the incident area 
 Limit access to hot zone 
 Take control of care and treatment of injured surface 

victims 
 Stop all work in affected area and begin equipment 

shutdown 
 
 

Protection 
 Evacuate all personnel not involved in firefighting 
 Monitor equipment in area for leaks, pressure build-up, 

gas generation and/or rupture 
 Monitor control valves for sprinkler systems 

 
Phase II:  Plan 
Development 

 Escort Fire Dept. to incident scene 
 Establish Unified Command with Fire Dept. 
 Assist Fire Dept. in developing Strategic Goals and 

Tactical Operations 
 Determine resource requirements (on-scene, on-duty, 

mutual aid, state/federal/provincial) 
 
 

Phase III: 
Sustained 
Actions 

 Assist Fire Dept. in implementing the Incident Action Plan 
without engaging in firefighting beyond the incipient level 

 Assist Fire Dept. with operation of fire protection systems 
 Assist Fire Dept. in evaluating Incident Action Plan 
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Phase IV: 
Termination 

Procedures for Response Personnel 
 Security/Supervision continue to enforce scene control 
 All personnel will be accounted for 
 Security/Supervision will conduct a debriefing 

 
Follow-Up Procedures 

 Post Incident Analysis will take place within 24 hours of 
the incident 

 Incident Critique involving all participating agencies will 
occur within 72 hours of the incident 

 CISD will be available to all personnel who require 
assistance 

 All equipment will be accounted for, recovered, re-
conditioned, and restocked 

 Control of the site will be transferred to the authority 
having jurisdiction 

 Designated personnel will complete documentation of the 
incident (See Annex 4) 
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FORM EQP 5111 ATTACHMENT TEMPLATE A11
CLOSURE AND POSTCLOSURE CARE PLANS

This document is an attachment to the Michigan Department of Environmental Quality’s (DEQ) 
Instructions for Completing Form EQP 5111, Operating License Application Form for Hazardous
Waste Treatment, Storage, and Disposal Facilities. See Form EQP 5111 for details on how to 
use this attachment.

The administrative rules promulgated pursuant to Part 111, Hazardous Waste Management, of 
Michigan’s Natural Resources and Environmental Protection Act, 1994 PA 451, as amended, 
(Act 451), R 299.9613 and Title 40 of the Code of Federal Regulations (CFR), Part 264, 
Subpart G, establishes requirements for the closure and, if necessary, postclosure care of 
hazardous waste management facilities. All references to 40 CFR citations specified herein are 
adopted by reference in R 299.11003.  This license application template addresses 
requirements for the proper closure and, if necessary, postclosure care of the hazardous waste 
management units and the hazardous waste management facility for the River Raisin 
Warehouse in Monroe, Michigan.  The information provided in this template was used to 
prepare the closure and postclosure care cost estimate provided in Template A12, “Closure and 
Postclosure Care Cost Estimates.”  

Ensure that all samples collected for waste characterization and environmental monitoring 
during closure and postclosure care activities are collected, transported, analyzed, stored, and 
disposed by trained and qualified individuals in accordance with the QA/QC Plan.  The QA/QC 
Plan should, at a minimum, include the written procedures outlined in "Test Methods for 
Evaluating Solid Waste, Physical/Chemical Methods," EPA Publication SW-846, Third Edition, 
Chapter 1 (November 1986), and its Updates.

A11. POSTCLOSURE CARE PLAN 
A11.1 Applicability
A11.2 Postclosure Care Objectives
A11.3 Postclosure Care Period Point of Contact
A11.4 Postclosure Care Activities
Table A11.1 Postclosure Monitoring and Maintenance
A11.5 Postclosure Care Plan Amendment
A11.6 Certification of Postclosure

A11 POSTCLOSURE PLAN
[R 299.9613 and 40 CFR §264.118]

A11.1 Applicability
(Check as appropriate)

Not applicable:  Hazardous waste will not be left behind at closure.  A survey plat, 
postclosure care, postclosure certifications, and other notices are not required.

Applicable:

Contingent plan
Landfill unit
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A11.2 Postclosure Care Objectives

The River Raisin Warehouse facility will complete the activities listed in Table A11.1 in order to 
achieve the following:

1. Maintain the integrity and effectiveness of the final cover, including making repairs to the
cap as necessary to correct the effects of settling, subsidence, erosion, or other events;

2. Operate the leachate collection and removal system until leachate is no longer detected;
3. Maintain and monitor the leak detection system in accordance with R 299.9613 and

40 CFR §§264.301(c)(3)(iv) and (4) and 264.303(c), and comply with all other applicable
leak detection system requirements of this part;

4. Maintain and monitor the groundwater monitoring system and comply with all other
applicable requirements of R 299.9612 and 40 CFR, Part 264, Subpart F;

5. Prevent run-on and run-off from eroding or otherwise damaging the final cover; and
6. Protect and maintain surveyed benchmarks used in complying with R 299.9613 and

40 CFR §264.309.

Note: For detailed information for how the above activities are to be completed, please see the 
attached Post-Closure Operating License Post-Closure Plan revised may 2017.

A11.3 Postclosure Care Period Point of Contact

The planned monitoring and maintenance activities and the associated frequencies are 
designed to ensure the integrity of the cap and final cover system and the proper functioning of 
the monitoring system for each unit listed in Table A11.1. The point of contact for ensuring the 
performance of these activities is listed below.

Name and/or Title
Address 2
Telephone

A11.4 Postclosure Care Activities

Table A11.1 Postclosure Monitoring and maintenance

The following table identifies, for each unit requiring postclosure care, planned monitoring and 
maintenance activities and the frequency at which these activities will be performed.

Unit Planned Monitoring 
Activities Frequency Planned Maintenance 

Activities Frequency

Western 
Containment 
Unit

See attached
Post-Closure Plan

See attached 
Post-Closure 
Plan

See attached
Post-Closure Plan

See attached 
Post-Closure 
Plan

Eastern 
Containment 
Unit

See attached
Post-Closure Plan

See attached 
Post-Closure 
Plan

See attached
Post-Closure Plan

See attached 
Post-Closure 
Plan
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Sediment 
Containment 
Unit

See attached
Post-Closure Plan

See attached 
Post-Closure 
Plan

See attached
Post-Closure Plan

See attached 
Post-Closure 
Plan

A11.5 Postclosure Care Plan Amendment
[R 299.9613 and 40 CFR §264.118(d)]

The Postclosure Care Plan will be amended whenever:

1. Changes in the operations or facility design will affect closure and postclosure care; or 
2. There is a change in the expected year of closure, if applicable; or
3. Unexpected events during closure require a modification to the plan.

A11.6 Certification of Postclosure
[R 299.9613]

Within 60 days of completion of postclosure care Ford will submit to the Director, by registered 
mail, a certification that postclosure care for the hazardous waste management unit or facility, 
as applicable, has been completed in accordance with the specifications in the approved 
postclosure plan.  The certification will be signed by the owner/operator of River Raising 
Warehouse and by an independent registered professional engineer.  Documentation 
supporting the independent registered engineer’s certification will be furnished to the Director in 
accordance with R 299.9613(5).  The River Raisin Warehouse facility will maintain financial 
assurance for postclosure until the Director releases the River Raisin Warehouse facility from 
the financial assurance requirements for postclosure under R 299.9703 and 40 CFR 
§264.143(i).

The certification must be worded as follows:

I certify under penalty of law that this document and all attachments were prepared under my 
direction or supervision in accordance with a system designed to assure that qualified 
personnel properly gather and evaluate the information submitted.  Based on my inquiry of the 
person or persons who manage the system, or those persons directly responsible for gathering 
the information, the information submitted is, to be the best of my knowledge and belief, true, 
accurate, and complete.  I am aware that there are significant penalties for submitting false 
information, including the possibility of fine and imprisonment for knowing violations.
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1.0 INTRODUCTION AND SITE DESCRIPTION
This document describes the monitoring and maintenance activities following closure of the surface impoundments 
and associated areas at the Ford Motor Company (Ford) Ford River Raisin Warehouse (RRW).  This plan is 
prepared in accordance with the requirements of 40 §265.188.  The activities described in this plan are performed in 
accordance with the requirements of 40 CFR §117 through §120.

The RRW is located at 3200 East Elm Avenue in Monroe, Michigan.  The site lies adjacent to marshy areas near the 
shore of Lake Erie, north of the mouth of the River Raisin, as shown on Figure 1, Site Location Map.

Several studies have been performed prior to the final closure of the surface impoundments.  The investigations 
provide information on geology and hydrogeology of the site, as well as the characteristics of the impounded waters.  
The results of these studies are presented in the following reports and are summarized in the following reports. 

Phase I – Feasibility Study, Closure of Disposal Area,
prepared by NTH Consultants, Ltd., March 1987;
Supplemental Waste Characterization Study,
prepared by NTH Consultants, Ltd., August 1987; and
Report on Phase II, Preliminary Field Investigation, 
prepared by NTH Consultants, Ltd., August 1988.

The findings of these studies are summarized in the Closure Plan.

The site includes two containment units that contain electroplating wastes (F006) and impacted soils that have been 
solidified by addition of a fly ash/cement kiln dust/lime kiln dust/cement mixture.  The location of the containment 
units are shown on Figure 2, Site Plan.  The containment system of each unit consists of a native clay base, a cutoff 
wall surrounding each unit keyed into the underlying clay, and a clay/flexible membrane composite cover.  Leachate 
collection systems collect leachate from the interior of the containment units.  Leachate is pumped to the on-site 
wastewater treatment plant and from there to the local publicly owned treatment works (POTW) via the sanitary 
system.  All discharges to the POTW are made in accordance with the RRW’s sewer discharge permit and local 
sewer use ordinance.

A containment unit to store sediments impacted with polychlorinated biphenyl compounds (PCBs) was constructed 
within the southern half of the Eastern Containment Unit (ECU), see Figure 2.  The Sediment Containment Unit 
(SCU) has a separate leachate collection system, which is accessed by a large diameter pipe on the south side of 
the SCU.  When required, this leachate is characterized in a batch process before hauling it to the appropriate 
treatment/disposal facility.

The natural artesian ground water conditions at the site along with the leachate collection system maintain an inward 
and upward hydraulic gradient at the two containment units.  Greater detail regarding the containment unit’s design 
and construction can be found in the Closure Plan.

The post-closure care period began in September 1999 and will extend for 30 years following closure.  The post-
closure ground water monitoring program consists of a hydraulic monitoring component and a ground water quality 
monitoring component.  The hydraulic monitoring system documents the inward hydraulic gradient across the cut off 
wall, the upward artesian bedrock gradient, and the effectiveness of the leachate collection system and cutoff wall 
barrier.  The ground water quality monitoring determines whether chemical constituents are impacting ground water 
outside the containment units.  Further detail is presented in Section 3.2. 
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A copy of the current approved Post-Closure Plan will be kept at the RRW for the duration of the post-closure period 
and the office to be contacted regarding the post-closure monitoring and maintenance activities during the post-
closure care period is:

Ford Motor Company – Environmental Quality Office
Fairlane Plaza North - 290 Town Center Drive, Suite 800
Dearborn, Michigan 48126

2.0 MONITORING AND REPORTING
2.1 PREVIOUS GROUND WATER MONITORING
Previous studies of ground water quality at the RRW have considered both water quality beneath the 
impoundments and water quality outside the impoundments.

A limited evaluation of ground water beneath the impoundments was conducted in 1988 by NTH 
Consultants (Report on Phase II, Preliminary Field Investigation, August 1988). A number of wells were 
installed near the future locations of both the Western Containment Unit (WCU) and Eastern Containment 
Unit (ECU).  Wells were installed and sampled in both the shallow marsh sequence deposit and in the 
confined bedrock aquifer.  Concentrations of metals observed in samples collected from the wells in each 
ground water zone did not indicate vertical migration of waste constituents from the impoundments.  Three 
well water samples collected from marsh sequence soils beneath Area C did contain detectable amounts of 
cyanide as well as several organic compounds.

Three phenolic compounds (phenol, 2-methyl phenol and 4-methyl phenol) were found in one sample from 
the bedrock aquifer under the ECU.  One phthalate compound (2-ethyl hexylphthalate) was observed in the 
water sample from the bedrock under the ECU.  No organic compounds were observed in the water 
samples taken from the WCU.

Evaluation of ground water outside the impoundments has been conducted since 1983.  The interim ground 
water monitoring program was designed to detect migration of any chemical constituents from the two 
RCRA regulated impoundments (now part of the ECU). The interim ground water monitoring system 
consisted of five monitoring wells (designated MW-1, 2, 3, 5, and 6) located along the northeast side of the 
ECU and one well (MW-8) located on the west side of the WCU.  Based on comparison of historic surface 
water levels at the impoundments with water levels in the monitoring wells inside the impoundments, all 
wells were considered downgradient of the impoundments.

The interim monitoring wells were screened in the uppermost saturated soil unit (marsh deposits, shallow 
sands, or clay).  This shallow unit was believed to be the most likely pathway for migration of chemical 
constituents from the regulated units because of the protection offered to the bedrock aquifer by the 
overlying clay and a prevailing upward vertical hydraulic gradient.  Each monitoring well was installed to a 
depth of approximately 20 feet below ground surface.

Statistically significant increases in indicator parameter levels have been noted at several times during the 
course of the monitoring program.  In general, the detected concentrations of these parameters have been 
lower than health-based criteria or the concentrations have not been confirmed during subsequent sampling 
events.  For instance, in December 1993 dissolved cadmium was detected in a ground water sample from 
MW-8 at a concentration slightly higher than the health-based drinking water criterion developed by the 
Michigan Department of Environmental Quality, or subsequent authority (MDEQ).  However, no dissolved 
cadmium was detected in a duplicate ground water sample collected from MW-8 during the same sampling 
event.  Similar sporadic occurrences of dissolved nickel, dissolved hexavalent chromium, and total cyanide 
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have been noted.  None of these three parameters have been detected at concentrations greater than 
health-based criteria.

As part of construction of the containment units, all monitoring wells associated with the interim ground 
water monitoring program were abandoned. These former well locations were situated in the area of the 
now-existing containment units.  Accordingly, this data is no longer applicable.  During the licensing 
process, the issue of low level phenols detected at a single bedrock well location was addressed.  An 
independent technical evaluation was prepared by Professor Don Gray of the University of Michigan 
documenting the effectiveness of the subsurface underlying clay and the artesian bedrock aquifer in 
preventing downward chemical migration.  This study was accepted by MDEQ and investigation of the 
bedrock aquifer was confirmed to be unnecessary.

3.0 POST-CLOSURE GROUND WATER MONITORING SYSTEM
The post-closure care period will extend for 30 years following closure.  The post-closure ground water monitoring 
program consists of a hydraulic monitoring component and a ground water quality monitoring component.  The 
hydraulic monitoring system documents the upward artesian bedrock gradient and the effectiveness of the leachate 
collection system and cutoff wall barrier, while the ground water quality monitoring determines whether chemical 
constituents within the closed containment units are impacting ground water outside the containment units.

3.1 HYDRAULIC MONITORING
The Final Hazardous Waste Management Facility Postclosure Operating License (License) requires that an 
inward and upward hydraulic gradient be maintained.  Ford will conduct post-closure hydraulic gradient 
monitoring at the site.  The focus of post-closure hydraulic gradient monitoring will be confirmation of the 
existing inward and upward hydraulic gradient for both the Eastern Containment Unit (ECU) and Western 
Containment Unit (WCU).  Seven separate elements, listed below, will be included within the hydraulic 
monitoring program.

Containment Unit As-Built Configuration
Leachate Collection System Operation
Leachate Collection System Integrity Verification
Leachate Collection System Observation Points
Post-Closure Monitor Well/Piezometer Network
Ground Water Investigation Monitor Well and Surface Water Points

Independently, each of these elements provides an important component of information concerning 
subsurface water levels and the ground water flow regime around both the ECU and WCU.  Collectively, 
these elements can conclusively demonstrate that the inward and upward hydraulic gradient is present.

3.1.1 Containment Unit As-Built Configuration
The containment units include four key components to influence subsurface ground water flow: 
cover system; cutoff wall; solidified sludge and leachate collection and removal system (LCRS).  
Each of these components was incorporated into construction to create a containment unit 
configuration that, when coupled with the underlying confined bedrock aquifer, produces an inward 
and upward gradient.

Cover - A cover system was constructed to seal each containment unit.  The composite cover 
consists of a series of layers including a composite low permeability layer (geomembrane and 
compacted clay), a drainage layer (sand) and a vegetated soil layer (topsoil).  The cover system 
provides long-term restriction of infiltration of precipitation, mitigating precipitation recharge into the 
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containment units, thereby reducing leachate generation and promoting lower hydraulic head within 
the containment units.

Cutoff Wall - A subsurface low permeability barrier (i.e., cutoff wall) was constructed around the 
perimeter of each containment unit, within the existing perimeter containment dikes.  The cutoff 
wall was constructed by replacing a three feet wide section of the containment dike with a low 
permeability soil-fly ash-bentonite mixture.  The three feet wide cutoff wall was keyed a minimum of 
three feet into the underlying clay till.  Field testing during construction indicated that the average 
permeability of the cutoff wall was 6.6 x 10-8 centimeters/second (cm/sec) for the ECU and 8.7 x 
10-8 cm/sec for the WCU.  The cutoff wall restricts the flow of ground water into the containment 
unit, and combined with internal dewatering of the containment units by the leachate collection 
system, produces higher hydraulic head outside of the containment units.

Solidified Sludge - Sludge within the containment units was solidified as part of the construction.  
The main focus of solidification was creation of a material capable of meeting the physical 
performance criteria necessary to ensure stability of the containment units.  Multiple additives were 
utilized for solidification with the primary additives being cement and fly ash and with additional 
additives such as chip sand, calciment, etc. being incorporated into the mixture in different 
quantities for various on-site areas of solidification.  During the solidification process significant 
quantities of underlying clay and clay within perimeter dikes was mixed into the solidified matrix.  
As a result of this solidification, monolithic blocks of solidified sludge were created within the 
containment units.  Field testing during construction indicated that the permeability of the solidified 
blocks varied significantly with the range being between approximately 1 x 10-4 and 1 x 10-8

cm/sec.  This wide range in permeability of the solidified sludge has promoted leachate level 
variations within the containment units since some of the sludge behaves in a clay-like manner 
while some behaves in a sand-like manner.

Leachate Collection and Removal System (LCRS) - A LCRS was constructed within the 
containment units.  The LCRS included lateral collection trenches and pipes sloped at 
approximately one percent towards the perimeter of the containment units and spaced at a 
maximum of 150 feet intervals.  These lateral collection trenches convey leachate by gravity flow 
from the interior to the perimeter of the containment units.  The lateral collection trenches and 
piping are connected directly (i.e., hard plumbed) to perimeter collection trenches and piping.  The 
perimeter collection trenches and pipes, which are located twenty-five feet inside of the cutoff wall, 
are sloped at approximately one half percent towards the manholes and convey leachate by gravity 
flow to the manholes.  Leachate is then conveyed from the manholes, via pumping, to the on-site 
waste water treatment facility.  Cleanouts were provided for each piping run to enable maintenance 
and visual inspection.  For the WCU, flow line elevations of the laterals are generally 570 in the 
interior and 565 at the perimeter and flow line elevations of the perimeter lines are generally 567 at 
the high end and vary from 565 to 560 at the collection manholes.  For the ECU, flow line 
elevations of the laterals are generally 570 in the interior and 565 at the perimeter and flow line 
elevations of the perimeter lines are generally 565 at the high end and approximately 558 to 561 at 
the collection manholes.

Configuration of the LCRS is reflected on Figure 3, Leachate Collection System - WCU and Figure 
4, Leachate Collection System – ECU (WCU and ECU Pipe Integrity Verification – October 2011).  
The LCRS provides internal dewatering of the containment units.  The design of the LCRS 
effectively maintains an inward hydraulic gradient within the containment units by keeping the 
water level lower than both the surrounding ground water and surface water levels.
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Representation of the interaction of the components of the containment units is included as Figure 
5, Generalized Containment Unit Subsurface. This graphic representation includes typical 
leachate, ground water and surface water levels encountered and shows the impact of each 
separate construction component.

3.1.2 Leachate Collection System Operation
Ford provides continuous operation of the LCRS for the containment units.  Leachate within the 
ECU and WCU is collected by an internal leachate collection system.  The system consists of 
gravel collection trenches, with a 6” corrugated polyethylene pipe at the base.  Lateral trenches, 
roughly perpendicular to the containment unit perimeter, convey leachate from the interior to the 
perimeter.  Perimeter collection trenches direct leachate to collection manholes (LMH-1 through 
LMH-7). Leachate within the manholes is transferred, via submersible pumps, to leachate pumping 
station, LPS-1.  From LPS-1, leachate is transferred to the existing plant waste water treatment 
facility (WWTF) for ultimate discharge to the City of Monroe POTW (Permit No. 1030-1).

Final drawdown of the leachate within the containment units was completed in February 1999.  
Since that date, approximately 27,503,428 gallons of leachate have been treated and sent to the 
City of Monroe POTW through December of 2016.  The monthly leachate generation totals from 
the containment units are shown on Figure 6.  The cumulative leachate generation from the 
containment units is shown on Figure 7.

The variation in monthly leachate generation is attributed to three separate possible causes.  First, 
initial leachate present within the containment units after closure would tend to increase monthly 
leachate generation with leachate generation decreasing over time.  Second, fluctuations in Lake 
Erie water levels would tend to impact leachate generation since ground water levels can be 
expected to mimic Lake Erie water levels.  As average Lake Erie water levels increase ground 
water inflow would increase resulting in higher leachate generation.  Likewise, when average Lake 
Erie water levels decrease ground water inflow would decrease resulting in decreased leachate 
generation.  Finally, fluctuations in precipitation would impact ground water levels by increasing or 
decreasing ground water recharge.

Ford will continue to monitor operation of the LCRS, in accordance with the License.  This 
monitoring includes monthly volume of leachate pumped from each containment unit, graphical 
presentation of monthly and annual quantities of leachate generated and comparison of leachate 
generation over time.  This monitoring will be enhanced to include thorough assessment of 
possible factors that would impact leachate generation, and potentially ground water levels.   
Leachate generation rates will be evaluated with respect to average Lake Erie water levels, 
monthly precipitation, and average ground water levels to improve understanding of the 
interrelationship between these elements.  Significant fluctuations in leachate generation will be 
identified along with possible reasons for the fluctuation.  This evaluation and comparison of 
leachate generation will be utilized to support demonstration of an inward gradient.  Ford will 
calculate leachate generation from each separate unit (ECU and WCU) and note of any significant 
changes in leachate generation observed at individual manholes within the two containment units.

3.1.3 Leachate Collection System Integrity Verification
In accordance with the License and Post-Closure Plan, Ford has performed annual integrity 
verification testing for the 6” perforated corrugated polyethylene (CPE) pipe installed within the 
LCRS trenches.  Pipe integrity verification testing has been performed annually from 2000 to 2016.  
Reports documenting pipe integrity verification testing were prepared and submitted to MDEQ.
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Water jet testing of perimeter and lateral collection pipes has been performed using a ¾-inch 
diameter water jet at 1,000 psi pressure to verify pipe integrity.  Additional specialized evaluation of 
the pipes has been performed on multiple occasions to ensure accurate identification of problem 
sections.  Additional testing has included using higher pressure (up to 2,000 psi) and ¾-inch jet 
head, using a 4-inch diameter mandrel pulled through the pipe, and using a small video camera.

During the yearly pipe integrity testing, the perimeter lines (between the manholes and their 
respective terminal cleanouts) will be inspected to document free-flow conditions.  Listed below are 
the manholes and their respective terminal cleanouts:

LMH-1 
South Perimeter (East)
East Perimeter (South)
LMH-2 
South Perimeter (West)
West Perimeter (South)
LMH-3 
Northwest Perimeter (North)
Northwest Perimeter (South)
LMH-4 
North Perimeter (East)
East Perimeter (North)
LMH-5 
West Perimeter 
South Perimeter (West)
LMH-6 
North Perimeter (West)
North Perimeter (East)
LMH-7 
East Perimeter
South Perimeter (East)

3.1.4 Leachate Collection System Observation Points
The LCRS was constructed to include cleanouts for performance of routine maintenance activities.  
Each of these cleanouts plus the LCRS manholes provides an observation point for inspection and 
determination of leachate levels within the containment units.  The WCU includes twenty cleanouts 
and six pipe entry points within three manholes (26 total observation points) while the ECU 
includes twenty-nine cleanouts and nine pipe entry points within four manholes (38 total 
observation points).

Inspection of LCS observation points will be performed quarterly.  During the yearly pipe integrity 
testing, the perimeter lines (between the manholes and their respective terminal cleanouts) will be 
inspected to document free-flow conditions.  On a quarterly basis (during the hydraulic monitoring 
events), leachate free-flow conditions will be confirmed by: a) leachate elevations will be below the 
inlets in the manholes; and b) the associated terminal cleanouts for each manhole will be checked 
with a water level meter to ensure that they are dry.  If the associated terminal cleanouts are not 
dry, additional inspections will be implemented within 30 days to determine if the line (or a portion 
of it) is blocked and not in a free-flow condition.
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The elevations for the inlets in the manholes and the associated terminal cleanouts will be based 
on the as-built elevations, not a water level meter measurement.  Additionally, during weekly 
inspections, the leachate manholes will be observed to ensure that leachate levels within the 
manholes have not reached a high level condition.  The purpose of the inspection will be 
determination of leachate levels within LCS piping, and whether the pipes are in a free-flow 
condition.  Observations of leachate levels within the LCS pipes will be recorded, along with 
associated elevations and measurement, and utilized for demonstration of an inward gradient.

3.1.5 Post-Closure Monitor Well/Piezometer Network
The post-closure monitor well/piezometer network includes fourteen separate shallow monitor wells 
around the perimeter of the containment units.  Eight of the post-closure monitor wells (PCW) are 
associated with the ECU.  Six of the PCW’s are associated with the WCU.  These wells were 
installed outside of the cutoff wall around the perimeter of each containment unit.  PCWs were 
installed with the tip elevation at the top of the lacustrine clay (or glacial till clay, if lacustrine clay is 
not present).  ECU bottom of well screen elevations vary from approximately 554 to 556 and WCU 
bottom of well screen elevations vary from approximately 554 to 560.

The post-closure monitor well/piezometer network also includes twenty separate piezometers.  
Eleven of the post-closure piezometers (PCP) are associated with the ECU.  Eight of the PCPs are 
associated with the WCU.  These piezometers were installed with the bottom of screen elevation 
five feet below the level of the leachate collection system, which is an elevation of approximately 
553 to 554 for the ECU and approximately 556 for the WCU.  The twentieth PCP was installed 
outside of the containment units in bedrock, with a bottom of screen elevation of approximately 
486, to identify the general bedrock aquifer elevation. Each piezometer was installed in 
accordance with the Post Closure Groundwater Sampling and Analysis (SAP).

The general layout of the post-closure monitor well/piezometer network is reflected on Figure 2, 
Site Plan.  Post-closure monitor wells PCW-1 through PCW-8 are associated with the ECU while 
PCW-9 through PCW-14 are associated with the WCU.  Piezometers PCP-1 through PCP-8, PCP-
15 through PCP-17, and PCL-1 through PCL-3 are associated with the ECU while PCP-9 through 
PCP-14, PCL-4 and PCL-5 are associated with the WCU.  Piezometer PCP-3(Deep) is the bedrock 
piezometer.  Hydraulic monitoring data collected from the post-closure monitor well/piezometer 
network will be utilized for demonstration of an inward and upward gradient.

3.1.6 Ground Water Investigation Monitoring Well
Monitor wells were installed as part of the ground water investigation required by the License in 
accordance with the SAP (Appendix A).  The purpose of the ground water investigation was to 
characterize ground water beneath the facility and identify sources of impact to ground water.  The 
focus of the investigation was on the additional solid waste management units (SWMUs) identified 
at the site.  A total of twenty monitor wells were installed as part of this effort and remedial 
investigation activities.  The location of the ground water investigation wells (GW) is reflected on 
Figure 2, Site Plan.

Ford will measure static water level in monitor wells GW-1 through GW-20, and surface water 
monitor stations, on a quarterly basis.  Hydraulic monitoring data collected from the GW wells will 
be used for demonstration of an inward gradient.
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3.1.7 Ground Water Model
Ford has performed comprehensive ground water modeling for the facility.  This modeling is 
documented within the December 17, 2002, Ground Water Flow Model Report.  The ground water 
model (Model) was developed utilizing historic data contained within the License and the 
construction certification report and was calibrated against fourteen quarterly monitoring events of 
data collected from the post-closure monitor well/piezometer network and the ground water 
investigation monitor well and surface water points.  The Model successfully predicts an inward 
and upward gradient for both of the containment units.

A total of fifty-two points were identified for calibration purposes.  These points included post-
closure wells (PCW-1 through PCW-4 and PCW-6 through PCW-14), piezometers (PCP-1 through 
PCP-14 and PCL-1 through PCL-5), ground water investigation wells (GW-1 through GW-7, GW-9 
and GW-12 through GW-16), and surface gauges (SG-1 through SG-6).  The Model predicted
ground water or leachate level was compared to the average level encountered as determined 
from the fourteen separate quarterly monitoring events.  The calibration target, identified by the 
MDEQ, was for the Model predicted ground water or leachate level to be within one standard 
deviation of the average for the fourteen quarterly monitoring events.  The calibration target was 
achieved for fifty of the fifty-two points, a success rate of 96%.  For two points where the calibration 
target was not achieved the ground water level predicted by the Model was within 1½ inches of the 
calibration target.  The reason the target was not achieved for the two points was attributed to the 
scarcity of historic information within the area of the North Marsh and along the western side of the 
WWTF.

Ford proposes to utilize the Model to support the demonstration of an inward gradient.  Subsequent 
quarterly data collected from the fifty-two calibration points will be incorporated into the existing 
data and the average and standard deviation will be recalculated.  The Model output will then be 
compared to the revised calibration target (i.e., the new average and standard deviation).  
Demonstration that the Model remains in calibration will be valuable support for the demonstration 
of an inward hydraulic gradient.

3.1.8 Demonstration Of Compliance For Inward and Upward Gradient
In order to demonstrate compliance with the License for inward and upward gradients, hydraulic 
monitoring will include quarterly measurement of ground water elevations at the existing post-
closure ground water monitoring network, observation points for the LCRS within the containment 
units, as well as the monitoring wells and surface water monitoring stations dedicated to SWMU 
ground water quality assessment.  Specifically, the points of measurement will include the 
following:

Ground water elevations at monitoring wells PCW-1 through PCW-14, and piezometers 
PCP-1 through PCP-14, PCP-3 (deep) and PCL-1 through PCL-5.
Ground water elevations at monitoring wells GW-1 through GW-20. 
Water levels in leachate collection system manholes for the ECU (LMH-1 through LMH-4)
and WCU (LMH-5 through LMH-7).
Water levels within leachate collection system cleanouts for the ECU and WCU.

Inward Hydraulic Gradient
Demonstration of an inward gradient is contingent upon the leachate collection system being in a 
free flow condition as demonstrated by the inspection and maintenance requirements specified in 
this Post-Closure Plan. Table 1, Hydraulic Monitoring Locations, lists all of the aforementioned 
hydraulic monitoring locations, including their horizontal coordinates. Table 2, Gradient 
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Compliance Points, details the individual monitoring points, to which comparisons will be made to 
the post-closure monitoring well locations at the ECU and WCU that will be used to demonstrate 
inward gradients.  Additional monitoring locations, if deemed necessary, will be identified and 
proposed for mutual agreement between MDEQ and Ford.  Also, Table 3, Leachate System 
Elevation Calculations, is an example showing how the interpolated leachate elevations will be 
calculated during each hydraulic monitoring event, and how these elevations will be used to verify 
inward gradients at the ECU and WCU. Table 4 is the Field Sheet used for collecting hydraulic 
monitoring data.

Upward Hydraulic Gradient
For demonstration of an upward gradient at the ECU and WCU, the level in the bedrock 
piezometer, PCP-3(Deep), will be compared to the leachate collection system elevation.  The 
License requires the potentiometric surface of the bedrock aquifer to be above the leachate 
collection system elevation to demonstrate the presence of an upward gradient.  The base 
leachate collection system elevation for the ECU is 558.1 and for the WCU it is 560.1. The highest 
point of the leachate collection system within either of the units will be used to compare to PCP-
3(Deep).

3.1.9 Hydraulic Monitoring Reporting
To date, Ford has provided hydraulic monitoring reports to document the existing inward and 
upward hydraulic gradient and to document compliance with the license.  For future hydraulic 
monitoring, Ford will provide a hydraulic monitoring report on a quarterly basis to the Michigan 
Department of Environmental Quality (MDEQ), Office of Waste Management and Radiological 
Protection within 60 days of the hydraulic monitoring. This report will document whether an inward 
hydraulic gradient is being maintained and whether an upward gradient continues to exist in the 
bedrock aquifer beneath the containment units.  The report will incorporate all of the hydraulic 
monitoring elements presented herein.  Specifically, the report contents will include those items 
listed below:

a) Report text
b) As-built documentation of containment units
c) Updated leachate generation records
d) Graphical comparison of leachate generation rates and ground water levels
e) Leachate levels in perimeter and lateral leachate collection pipes
f) Leachate levels in post-closure piezometers
g) Ground water levels in post-closure wells and ground water investigation wells
h) Ground water contour maps developed using all collected information
i) Ground Water Model comparison to collected historic data to confirm calibration
j) Conclusions regarding the hydraulic gradient conditions present
k) Certification of review and evaluation by a Certified Professional Geologist
l) Certification of review and evaluation by a State of Michigan Licensed Professional 

Engineer

If hydraulic monitoring indicates that an inward gradient is not being contained at the either of the 
containment units, and or that an upward gradient no longer exists in the bedrock aquifer beneath 
the containment unit(s), then Ford will do the following take the necessary actions as described in 
section 2.1 of the SAP.
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3.2 GROUND WATER QUALITY MONITORING
The post-closure monitoring program includes sampling of the 14 monitoring wells (PCW-1 through PCW-
14).  Sampling began immediately upon installation of the wells.  During the first two years, all 14 monitoring 
wells were sampled quarterly with replicate samples taken during each event.  The resulting 16 samples at 
each location were used to establish base line conditions of water quality.  Because the leachate collection 
system and cutoff wall significantly altered ground water flow conditions in the vicinity of the containment 
units, a two-year background period was necessary to adequately characterize natural variation in ground 
water quality.

The RCRA Ground-Water Monitoring Technical Enforcement Guidance Document (September 1986) 
recommends establishing background concentrations by sampling quarterly for a period of one year and 
obtaining four replicate samples for each sampling event.  The two-year background period was selected to 
obtain a better representation of the impacts of seasonal variations and changes in flow direction as steady-
state ground water flow conditions were re-established following facility closure.  Two replicate samples 
were collected during each sampling event to provide a sample population size equal to that recommended 
by the EPA and large enough to perform statistical analyses.  The background data was evaluated to 
determine if variability in site ground water conditions is adequately addressed.

After completion of the baseline period, a detection monitoring program was instituted.  During detection 
monitoring, ground water samples are collected from the wells on a semi-annual basis (i.e., two sets of 
samples per year) in accordance with the SAP and the resulting data will be analyzed according to the 
statistical procedure described in SAP.

3.2.1 Ground Water Quality Reporting
To date, Ford has provided an Environmental Monitoring Report to document compliance with the 
License.  For future detection monitoring, Ford will provide an Environmental Monitoring report to 
the MDEQ, Office of Waste Management and Radiological Protection within 90 days after sample 
collection. The report will incorporate analytical data from the sampled wells and a statistical 
evaluation of monitoring parameters as specified in the SAP.  Specifically, the report contents will 
include those items listed below:

a) Report text including procedure
b) Laboratory Analytical Results
c) Summary of Group I Analytes
d) Shewart CUSUM Charts/Parametric Prediction Interval Analysis Charts
e) Statistical evaluation conclusion

Within 90 days after each sampling of each monitoring well, Ford will determine if a statistically 
significant increase has occurred compared to background levels for each parameter listed in 
Tables 1 and 2 of the SAP.  For Group 1 ground water monitoring parameters determined from the 
Detection Monitoring Phase (Section 8.1.2 of the SAP), any occurrence above the laboratory 
detection limit(s) for the parameter(s) will be considered statistically significant.  If ground water 
quality monitoring evaluation results in a statistically significant increase, then Ford will take the 
necessary actions as described in section 8.2 of the SAP.
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3.3 LEACHATE COLLECTION AND REMOVAL SYSTEM (LRCS) 
3.3.1 Sediment Containment Unit (Scu)

3.3.1.1 Leachate Management
Leachate level monitoring in the SCU has been performed monthly since the final 
drawdown was completed in February 1999.  Post-closure leachate monitoring began on 
March 15, 2000.  Annual leachate monitoring reports have been submitted to the MDEQ.  
On a monthly basis, the elevation of leachate in the sump is determined using a water 
probe by measuring from the lower edge of the riser pipe down.  The known elevation of 
the lower edge of the riser pipe is 600.7.  The water probe reading can be converted to a 
sump water level elevation using the sump sketch (Figure 8, Sediment Containment Unit 
– Details, Drawing 63 of 65 from As-Built Details).  Using Figure 8, the leachate elevation 
can be utilized to determine the quantity of leachate present in the sump.  Leachate levels 
are maintained so that the leachate head above the geomembrane liner does not exceed 
one foot.  The results of leachate level monitoring are maintained in the on-site post-
closure monitoring file.

3.3.1.2 Analytical Monitoring
In order to define and characterize the chemical constituents of the leachate in the SCU
over time and insure that the detection monitoring parameters are appropriate, analysis 
for VOCs, SVOCs, Part 201 regulated metals, cyanide, and hexavalent chromium will be 
conducted every five (5) years.  In addition, the field parameters of pH, sulfate, and 
conductivity will be measured.  This analysis will be used to determine whether adding or 
removing testing parameters for the post-closure well sampling is justified.

3.3.1.3 Leachate Treatment and Disposal
A leachate sample will be collected for analytical testing for off-site disposal or discharge 
to the POTW of all parameters required by the treatment and disposal facility or POTW, 
including polychlorinated biphenyls, during each pumping event (if necessary).  The 
leachate sample is collected from the sump using a sampling pump or bailer.  Associated 
chain of custody and analytical test results are kept in the on-site post-closure monitoring 
file.  Results of leachate analysis will be included in the Annual Leachate Monitoring 
Reports (if conducted).

If required, leachate is treated and disposed of at an appropriate on-site or off-site 
treatment and disposal facility.  If polychlorinated biphenyls are detected the leachate is
transported to an off-site treatment and disposal facility.  If polychlorinated biphenyls are 
not detected the leachate is transported to the on-site wastewater treatment plant for 
treatment and disposal in accordance with the City of Monroe sewer discharge permit or 
transported to an off-site treatment and disposal facility.  The leachate volume treated and 
disposed of and the treatment/disposal location are maintained in the on-site post-closure 
monitoring file.  Ford will continue to monitor operation of the LCRS as described above, 
in accordance with the License.

3.3.2 Eastern & Western Containment Unit
3.3.2.1 Leachate Management
The closure design requires the continuous collection and disposal of leachate during the 
post-closure period.  The design consists of a network of slotted piping, which collects 
leachate and ground water flow in the eastern and western containment units, and 
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conveys it to collection manholes.  Collected liquids are pumped from the manholes to the 
on-site wastewater treatment plant prior to discharge to the POTW.  All sewer discharges 
are made in accordance with the RRW sewer discharge permit and local sewer use 
ordinance.  On-site personnel will monitor the volume of leachate discharged from the 
containment units at the site.  A monthly summary of the discharge volumes will be 
maintained in the on-site post-closure monitoring file. On an annual basis, the leachate 
collection and removal system (LCRS), specifically, the 6” perforated corrugated 
polyethylene (CPE) pipe will be completely inspected to ensure that the integrity and 
capacity of the systems are being maintained.  The LCRS inspection is limited to those 
components of the system that can be observed without damage to the structure.  
Potential items of concern include the manholes (pumps, wiring, piping, etc.), insulation or 
heating coils (where appropriate), and perimeter and lateral collection piping.

Water jet testing of perimeter and lateral collection pipes (described in section 3.1.3 of this 
plan) will be performed using a ¾-inch diameter water jet at 1,000 psi pressure to verify 
pipe integrity and free flow conditions.

3.3.2.2 Analytical Monitoring
In order to define and characterize the chemical constituents of the leachate in the ECU 
and WCU over time and insure that the detection monitoring parameters are appropriate, 
analysis for VOCs, SVOCs, Part 201 regulated metals, cyanide, and hexavalent 
chromium will be conducted every five (5) years.  In addition, the field parameters of pH, 
sulfate, and conductivity will be measured.  This analysis will be used to determine 
whether adding or removing testing parameters for the post-closure well sampling is 
justified.

3.3.2.3 Leachate Treatment and Disposal
To determine the appropriate level of pretreatment required, if any, prior to discharge to 
the City of Monroe POTW, a composite leachate sample from the two containment units 
will be analyzed for the applicable parameters as listed in the RRW sewer discharge 
permit, cyanide, mercury and PCBs.  Testing frequency will be in accordance with the 
RRW sewer discharge permit.  Following each sampling round, the analytical results will 
be compared with the requirements of the RRW sewer discharge permit and with local 
sewer use ordinance and the need for pretreatment of the leachate will be addressed.

3.3.3 LRCS Reporting 
The licensee shall submit an annual leachate monitoring report to the MDEQ, Office of Waste 
Management and Radiological Protection by March 1 of the following years for each year during 
the post-closure care period.  The annual leachate monitoring report will include results from the 
LCRS pipe integrity inspection and specifically include:

1. Leachate volume calculations;
2. Graphical presentation of the monthly and yearly quantities of leachate being generated 

and pumped from the containment units;
3. Graphical comparison of leachate quantities pumped/generated during the reported year 

and quantities pumped/generated from previous years;
4. Calculated leachate generation from each separate unit (ECU and WCU) and notation of 

any significant changes in leachate generation observed at individual manholes within the 
two containment units.

5. Possible reasons for leachate quantity increases/decreases; and
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6. Historical pipe integrity verification summary
7. Results of current year’s water jet testing
8. An evaluation of the status of the leachate collection and removal system
9. Summary of analytical results of leachate monitoring and recommendations for additions 

or deletions of testing parameters.

Annual leachate monitoring reports and LCRS pipe Integrity Reports have previously been 
submitted to the MDEQ since the March 15, 2000 commencement of post-closure leachate 
monitoring activities. Future annual leachate reports will incorporate the LCRS pipe integrity 
monitoring results and evaluation.

The licensee shall submit a leachate characterization report to the MDEQ, Office of Waste 
Management and Radiological Protection every five years during the post-closure care period, 90 
days after the completion of leachate characterization sampling.  The leachate characterization 
report shall include:

1. Report Text
2. Leachate Summary Analytical Results
3. Conclusions of monitoring and recommendations for additions or deletions of monitoring 

parameters.

Any parameter that is detected at an elevated concentration during leachate monitoring will be 
evaluated as to whether or not is should be included on the list of groundwater monitoring 
parameters specified in the SAP.

3.4 INSPECTION ACTIVITIES
3.4.1 Leachate Collection System
The leachate collection system was designed with pump system warning lights.  On a weekly basis 
during the post-closure period, the warning lights on the leachate collection system manholes will 
be checked for indications of pump system failure.  This will be recorded on the Inspection Log 
(Attachment C).  The weekly frequency will detect system failure before accumulated leachate 
volume exceeds the storage capacity of the manholes and piping.  If the light indicates a failure, 
the pump system will be inspected immediately and repaired to bring the system back to full 
operation as soon as possible.  The licensee will retain these records on-site throughout the post-
closure period.

On a monthly basis, leachate sediment within the manholes will be measured for indications of 
leachate volume and monitoring for storage capacity.  In addition, the Sediment Containment Unit
(SCU) leachate level will be measured and compared to the as-built elevations for indications of 
leachate accumulation within the SCU. Measurements will be recorded on the Inspection Log 
(Attachment C). 

These and other items to be inspected are included on an Inspection Log to be filled out by the 
person performing the inspection.  The licensee will retain these records on site throughout the 
post-closure period. 

If during the semi-annual or annual inspections, any items that are found to be damaged or 
otherwise nonfunctional, corrections will be conducted in accordance with sound engineering 
practice.  Maintenance activities will be recorded on the Maintenance Log, a copy of which is 
attached in Attachment C. Also included in Attachment C is a schedule that details the date and 
type of each inspection, as well as other post-closure deliverables.
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3.4.2 Inspection Reporting
The licensee shall submit an annual inspection and maintenance report to the MDEQ, Office of 
Waste Management and Radiological Protection by March 1 of the following year for each year 
during the post-closure care period, in accordance the License.  The annual inspection and 
maintenance report shall include:

a) Weekly and monthly inspection logs
b) Semi-Annual and annual Inspection logs
c) Maintenance logs
d) Summary of maintenance items performed to maintain the integrity of the landfill and to 

maintain the final cover such as erosion repair. 

Annual inspection and maintenance reports which include the above items have been submitted to 
the MDEQ, Office of Waste Management and Radiological Protection since the 2000 
commencement of post-closure monitoring activities.

3.4.3 Surveys
Benchmarks and final cover configuration surveys will be performed every five years.  Ford has 
submitted three reports, the latest biennial final cover and benchmark survey was submitted to the 
MDEQ in 2012. Each survey report will be submitted to the MDEQ 90 days after the completion of 
the survey.

3.4.4 Cover System Integrity
Inspections on a weekly basis ensure the cover system is properly maintained.  Items to be 
inspected are listed in Attachment C and include surface water drainage ways, access roads, and 
vegetative cover. Inspection logs will be submitted in an annual inspection and maintenance report 
as described in section 3.4.1 of this plan.

4.0 POST-CLOSURE NOTICES
In accordance with the requirements of 40 CFR §265.119, within 60 days of certified closure the licensee submitted 
certification that the RRW was closed in accordance with the previously approved Closure Plan to the Director of the 
MDEQ.  Also within 60 days of certified closure, the license submitted to the local zoning authority a survey plat 
showing the locations and dimensions of the containment units at the site and containing a note stating the licensee’s 
obligation to restrict the disturbance of the containment units.  Within 60 days of certified closure, the licensee 
submitted to the local zoning authority and to the Director of the MDEQ a record of the type, location, and quantity of 
wastes disposed of on the property.  Also within 60 days of certified closure, the licensee recorded a notation on the 
property deed stating that hazardous waste has been disposed of on the property and future use is restricted.

5.0 DOCUMENTS TO BE MAINTAINED AT THE FACILITY
Ford will maintain at the facility the following documents and amendments required by the license, until post closure 
is completed, certified by an independent registered professional engineer, and the facility is released from financial 
assurance requirements for post closure by the director:

Hazardous Waste Management Facility Operating License
Post Closure Plan
Sampling and Analysis Plan
Facility Engineering Plans and Specifications
Site Security Plan
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Record Keeping Procedures
Environmental Monitoring Data and Statistical Records including Reports
Post Closure Notices

6.0 FINANCIAL ASSURANCE MECHANISM
A copy of the licensee’s financial assurance mechanism is located in Attachment D.

7.0 POST-CLOSURE COST ESTIMATE 
A copy of the licensee’s post-closure estimate is located in Attachment E.
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TABLES



TABLE 1
HYDRAULIC MONITORING LOCATIONS

FORD RIVER RAISING WAREHOUSE

NORTH EAST PIEZOMETER
6,809.70 11,930.10 PCP-1
7,020.10 12,100.10 PCP-2
7,349.70 12,328.70 PCP-3
7,421.00 12,887.90 PCP-4
7,201.00 13,030.10 PCP-5
6,669.70 12,827.00 PCP-6
6,246.00 12,639.70 PCP-7
6,349.30 12,069.70 PCP-8
8,800.30 11,766.80 PCP-9
8,498.20 11,762.70 PCP-10
8,258.40 12,102.90 PCP-11
8,250.90 12,600.20 PCP-12
8,811.10 12,360.50 PCP-13
8,920.40 12,040.60 PCP-14
6,755.88 11,764.97 PCP-15
7,198.93 13,099.87 PCP-16
6,301.91 11,999.35 PCP-17
7,544.40 12,407.30 PCP-3 (DEEP)
6,450.50 12,600.20 PCL-1
7,036.90 12,451.70 PCL-2
7,247.10 12,575.10 PCL-3
8,661.11 12,030.17 PCL-4
8,520.90 12,290.54 PCL-5
7,238.60 12,127.60 PCW-2
7,488.00 12,317.00 PCW-3R
7,630.80 12,708.40 PCW-4
6,418.30 12,791.70 PCW-6
5,882.80 12,529.50 PCW-7
8,870.90 11,656.80 PCW-9
8,577.50 11,531.60 PCW-10
8,117.80 12,162.30 PCW-11
8,184.80 12,654.50 PCW-12
8,676.00 12,789.80 PCW-13
9,046.90 11,965.90 PCW-14
7,971.40 10,429.60 GW-1
8,006.40 10,308.60 GW-2
7,652.20 10,230.90 GW-3
7,246.00 9,969.10 GW-4
7,046.20 9,851.80 GW-5
7,110.20 10,179.20 GW-6
7,059.10 10,331.30 GW-7
6,818.20 10,924.70 GW-8
6,383.10 11,351.70 GW-9
5,988.30 11,798.20 GW-10
6,186.00 11,928.10 GW-11R
5,645.90 12,163.20 GW-12
7,718.60 12,617.20 GW-13
7,709.50 12,336.30 GW-14
8,301.70 11,793.30 GW-15
8,666.71 11,453.80 GW-16R
7,021.65 9,683.75 SG-1
7,021.65 9,683.75 SG-2
7,226.10 13,139.30 SG-3
7,469.40 12,935.60 SG-4
5,139.10 12,770.80 SG-5
8,803.60 12,819.60 SG-6
5,944.50 12,542.70 LMH-1
6,690.80 11,803.90 LMH-2
7,464.70 12,402.20 LMH-3



TABLE 1
HYDRAULIC MONITORING LOCATIONS

FORD RIVER RAISING WAREHOUSE

7,299.00 13,093.50 LMH-4
8,649.60 11,561.80 LMH-5
8,798.80 12,495.00 LMH-6
8,046.80 12,483.60 LMH-7
7,538.40 12,554.60 A-1

A-2
7,346.60 12,316.70 A-3
7,236.80 12,235.10 A-4
7,132.80 12,160.10 A-5
7,273.00 13,077.70 B-1
7,135.80 13,022.80 B-2
6,993.10 12,972.30 B-3
6,849.50 12,913.60 B-4
7,008.10 12,072.10 C1-1
6,889.90 11,977.50 C1-2
6,776.20 11,896.40 C1-3
6,694.50 11,807.90 C1-4
6,194.40 12,156.80 C1-5
6,137.70 12,203.00 C1-6
6,739.70 12,873.90 C2-1
6,611.20 12,820.00 C2-2
6,469.70 12,764.00 C2-3
6,333.60 12,703.60 C2-4
6,194.30 12,647.50 C2-5
6,053.10 12,591.00 C2-6
7,498.90 12,829.50 AN
7,039.70 12,093.60 AW (S)
7,634.30 12,625.20 AW (N)
7,503.20 12,830.40 BN
6,776.80 12,885.90 BE
6,759.90 12,883.30 C2E
6,044.70 12,313.70 C2S
6,130.10 12,203.60 C1S
7,022.60 12,082.30 C1W
8,551.60 11,660.10 D1-1
8,455.90 11,774.20 D1-2
8,367.00 11,892.80 D1-3
8,275.30 12,018.90 D2-1
8,182.00 12,133.60 D2-2
8,149.20 12,299.60 D2-3
8,104.10 12,408.20 D2-4
8,819.00 12,428.10 D3-1
8,610.20 12,462.10 D3-2
8,516.50 12,555.40 D3-3
8,482.10 12,685.80 D3-4
8,968.60 11,974.50 D4-1
8,918.60 12,125.90 D4-2
8,866.70 12,276.50 D4-3
8,981.40 11,908.00 DN (W)
8,482.10 12,690.80 DN (E)
9,004.90 11,906.90 DW
8,330.30 11,940.80 DS (W)
8,315.20 11,962.10 DS (E)
8,469.30 12,688.10 DE

line empties directly into manhole



TABLE 2
GRADIENT COMPLIANCE POINTS
FORD RIVER RAISIN WAREHOUSE

Post-Closure Compliance Point Northing Easting
Water 

Elevation Compliance Point

As-Built Elevation
or

Liquid Level Measurement Northing Easting

Verified at this 
Monitoring 
Location?

PCP-15 6756 11765 585.03 CI-4* 563 6694.5 11807.9 YES
PCW-2 7238.6 12127.6 580.87 A-5* 564.8 7133 12160 YES

PCW-3R 7478.4 12307 572.54 A-1* 565.9 7538 12555 YES
PCW-4 7630.8 12708.4 579.8 AN* 565.1 7499 12830 YES
PCP-16 7199 13100 578.53 B-1* 566.3 7273 13077.7 YES
PCW-6 6418.3 12791.7 575.71 C2-3* 565.8 6470 12764 YES
PCW-7 5882.8 12529.5 572.93 C2-6* 565.6 6053 12591 YES
PCP-17 6302 11999 581.57 C1-5* 566.1 6194 12157 YES
PCW-9 8870.9 11656.8 572.81 DN(W)* 566 8981 11908 YES

PCW-10 8577.5 11531.6 579.26 D1-1* 565.6 8552 11660 YES
PCW-11 8117.8 12162.3 579.2 D2-2* 567.1 8182 12134 YES
PCW-12 8184.8 12654.5 577.59 DE** 566.1 8469 12688 YES
PCW-13 8676 12789.8 576.16 D3-2* 567.4 8610.2 12462.1 YES
PCW-14 9046.9 11965.9 571.95 D4-1* 567.6 8969 11975 YES

Post-Closure Compliance 
Point*** Northing Easting

Water 
Elevation Compliance Point Ground Water Elevation Northing Easting

Verified at this 
Monitoring 
Location?

PCL-1 6450.5 12600.2 568.4 PCP-3 (Deep) 579.96 7544.4 12407.3 YES
PCL-2 7036.9 12451.7 571.41 PCP-3 (Deep) 579.96 7544.4 12407.3 YES
PCL-3 7247.1 12575.1 571.25 PCP-3 (Deep) 579.96 7544.4 12407.3 YES
PCL-4 8661.11 12030.17 572.34 PCP-3 (Deep) 579.96 7544.4 12407.3 YES
PCL-5 8520.9 12290.54 579.95 PCP-3 (Deep) 579.96 7544.4 12407.3 YES

* Leachate elevation based on as-built documentation
** Leachate elevation based on liquid measurement
*** The ground water elevation of PCP-3 (deep) will be compared to PCL-1 through PCL-5



TABLE 3
HYDRAULIC MONITORING FIELD SHEET

FORD RIVER RAISIN WAREHOUSE

W:\Projects\Projects F-J\FORD0166\ADMINISTRATION\PC License Renewal\Post Closure Plan\Tables\2017 PCP_Table 3.xlsx (Field Sheet)

Post-Closure Piezometers Top of Casing 
Elevation (Feet)

Bottom of Screen 
Elevation (Feet)

Total Depth 
(Feet TOC) Depth to Water (feet) Water Elevation 

(Feet) Notes

PCP-1 585.94 554.00
PCP-2 586.48 553.30
PCP-3 586.33 553.00
PCP-4 589.99 553.20
PCP-5 588.54 552.90
PCP-6 587.45 553.00
PCP-7 588.09 552.50
PCP-8 589.14 554.20
PCP-9 592.65 556.00

PCP-10 590.19 555.90
PCP-11 590.37 555.70
PCP-12 590.56 555.80
PCP-13 592.92 556.00
PCP-14 592.64 555.80
PCP-15 585.98 585.98 Flush-mount
PCP-16 588.64 588.64
PCP-17 588.76 588.76

PCP-3 (DEEP) 582.24 486.50
PCL-1 595.45 553.30
PCL-2 612.63 552.90
PCL-3 609.25 553.00
PCL-4 601.62 556.00
PCL-5 601.98 555.80

Post-Closure Wells Top of Casing 
Elevation (Feet)

Bottom of Screen 
Elevation (Feet)

Total Depth 
(Feet TOC) Depth to Water (feet) Water Elevation 

(Feet) Notes

PCW-2 580.97 555.70 Flush-mount
PCW-3R 580.38 555.90 Flush-mount
PCW-4 583.45 555.70
PCW-6 582.52 553.90
PCW-7 582.24 555.20
PCW-9 578.44 555.80

PCW-10 582.89 560.40 Flush-mount
PCW-11 582.60 556.10 Flush-mount
PCW-12 584.08 556.10
PCW-13 582.74 554.40
PCW-14 582.77 556.40

GW Wells Top of Casing 
Elevation (Feet)

Bottom of Screen 
Elevation (Feet)

Total Depth 
(Feet TOC) Depth to Water (feet) Water Elevation 

(Feet) Notes

GW-1 580.53 571.60 Flush-mount
GW-2 582.31 571.30
GW-3 581.41 570.90
GW-4 581.40 571.90
GW-5 580.15 570.80
GW-6 579.74 570.20
GW-7 580.52 570.90
GW-8 583.07 572.50
GW-9 580.44 569.80

GW-10 582.48 569.80
GW-11R 580.23 569.70 Flush-mount
GW-12 580.87 566.10
GW-13 583.70 564.10
GW-14 578.48 559.90 Flush-mount
GW-15 582.69 570.00 Flush-mount

GW-16R 583.35 565.30
GW-17 574.81 567.11
GW-18 578.40 565.11
GW-19 575.93 566.93
GW-20 582.08 547.08 Flush-mount

LCS Components Top of Clean Out 
Elevation (Feet)

Bottom of LCS 
Component Elevation 

(Feet)

Total Depth 
(Feet) Depth to Liquid (feet) Water Elevation 

(Feet) Notes

A-1 588.55 565.90
A-3 582.45 563.50
A-4 581.94 564.20
A-5 583.33 564.80
AN 585.30 565.10 North Perimeter (West)

AW(N) 588.15 563.10 Northwest Perimeter (North)
AW(S) 582.69 565.00 Northwest Perimeter (South)

B-1 585.00 566.30
B-2 584.80 565.80
B-3 586.40 566.80
B-4 586.20 568.10
BE 586.30 567.40 East Perimeter (North)
BN 584.80 564.90 North Perimeter (East)

C1-1 584.10 566.00
C1-2 584.10 565.80
C1-3 583.23 565.80
C1-4 583.13 563.00
C1-5 586.89 566.10
C1-6 586.20 566.30
C1S 586.00 566.30 South Perimeter (West)
C1W 582.90 564.70 West Perimeter (South)
C2-1 586.28 566.00
C2-2 586.35 565.80
C2-3 586.53 565.80
C2-4 586.12 567.60
C2-5 586.61 563.80
C2-6 585.85 565.60
C2E 586.10 565.00 East Perimeter (South)
C2S 585.40 563.00 South Perimeter (East)
D1-1 588.95 565.60
D1-2 588.40 567.00
D1-3 588.73 567.00
D2-1 587.75 567.10
D2-2 586.18 567.10
D2-3 588.00 566.90
D2-4 589.30 566.10
D3-1 587.35 564.40
D3-2 589.30 567.40

D3-3 593.38 566.60
See above - level is 7.68 ft below PCW-13 and 9.112 ft below 
PCW-12

D3-4 587.95 567.50
D4-1 589.85 567.60
D4-2 589.53 565.30

D4-3 590.05 565.60
See above - level is .78 ft below PCW-14 and 4.99 ft below 
PCW-13

DE 589.25 566.10   
DN(E) 588.53 564.90 North Perimeter (East)
DN(W) 590.69 566.00 North Perimeter (West)
DS(E) 587.95 567.10 South Perimeter (East)
DS(W) 588.50 565.00 South Perimeter (West)

DW 588.47 565.00 West Perimeter



APPENDIX A 

POST-CLOSURE GROUND WATER SAMPLING AND ANALYSIS PLAN



 

 

Post-Closure 
Groundwater 
Sampling and 
Analysis Plan 
Ford River Raisin Warehouse 

Ford Motor Company 

October 18, 2021 
  

   The Power of Commitment



  The Power of Commitment 

 

 

 

GHD 11224408 
26850 Haggerty Road,   
Farmington Hills, Michigan 48331, United States 
T  +1 248 893 3400  |  F +1 248 893 3454  |  E info-northamerica@ghd.com  |  ghd.com 
 

Printed date 7/25/2022 11:59:00 AM 

Last saved date February 21, 2022 

File name Groundwater Sampling and Analysis Plan 

Author Kristen Aspinall 

Project manager David Canfield 

Client name Ford Motor Company 

Project name Michigan O&M Projects 

Document title Post-Closure Groundwater Sampling and Analysis Plan |  Ford River Raisin Warehouse 

Revision version Rev [00] 

Project number 11224408 

  

Document status 

Status 
Code 

Revision Author Reviewer Approved for issue  

Name Signature Name Signature  Date 

S0 00 K Aspinall D Canfield     

[Status 
code] 

       

[Status 
code] 

       

[Status 
code] 

       

[Status 
code] 

       

 

© GHD 2022 

This document is and shall remain the property of GHD. The document may only be used for the purpose for which it 
was commissioned and in accordance with the Terms of Engagement for the commission. Unauthorised use of this 
document in any form whatsoever is prohibited. 



GHD | Ford Motor Company | 11224408 | Post-Closure Groundwater Sampling and Analysis Plan i
 

Table of Contents 

1. Introduction 1 
2. Monitoring Well and Piezometer Installation Procedures 1 
3. Monitoring Frequency 2 

3.1 Hydraulic Monitoring 2 
3.2 Analytical Monitoring 3 

3.2.1 Analytical Requirements 3 
4. Groundwater Sample Collection 4 

4.1 Water Level Measurement 4 
4.2 Well Purging 4 
4.3 Groundwater Sampling 5 
4.4 Leachate Sampling 5 

5. Sample Preservation and Shipment 5 
6. Analytical Procedures 6 
7. Chain-of-Custody 6 
8. Quality Assurance/Quality Control Programs 6 

8.1 Quality Assurance/Quality Control – Field Procedures 6 
8.2 Quality Assurance/Quality Control – Laboratory Procedures 7 

9. Rationale for Statistical Procedure Selection 7 
9.1 Summary of Statistical Procedure 8 

9.1.1 Baseline Data Collection Phase 8 
9.1.2 Detection Monitoring Phase 9 

9.2 Measures to be Instituted of Statistically Significant Change is Detected 10 
10. Recordkeeping and Reporting 11 
11. References 12 
 

Figure index 
Figure 1 General Layout 

Table index 
Table 1 Groundwater Sample Test Parameters 
Table 2 Sample Container and Preservation Requirements 
Table 3 Analytical Methods 
 



GHD | Ford Motor Company | 11224408 | Post-Closure Groundwater Sampling and Analysis Plan ii
 

 

Appendices 
Appendix A Field Sampling Form 
Appendix B Method for Determining whether the background data was drawn from a normal or lognormal 

distribution and adjustments for lognormal character 
Appendix C Method for Estimating the mean and variance of censored data 
Appendix D Methods for reducing the effect of seasonality, trend and serially influenced data 
Appendix E The Critical Value Method 
Appendix F The Proportions Test with the Tolerance Limits Default 
Appendix G The Shewhart-CUSUM Control Chart 
 

 



 

GHD | Ford Motor Company | 11224408 | Post-Closure Groundwater Sampling and Analysis Plan 1
 

1. Introduction 
This document presents the Post-Closure Groundwater Sampling and Analysis Plan (SAP) for the Ford River Raisin 
Warehouse located at 3200 East Elm Avenue in Monroe, Michigan. This SAP has been prepared/updated on behalf of 
the Site owner/operator by GHD Services, Inc. (GHD) and previously prepared/submitted by Mannik & Smith Group 
(MSG) in July 2006 and updated May 2017. This updated SAP has been prepared in response to the 2017 Hazardous 
Waste Management Facility Operative License Renewal Application.   

This SAP has been developed to meet detection monitoring requirements of applicable local, State and Federal 
regulations. The objectives and protocol included within the SAP meet the performance requirements of 40 CFR 
264.97(d) and R299.9611 of Part 111, Act 451, Hazardous Waste Management, of the Natural Resources and 
Environmental Protection Act, 1994 PA 451, as amended (Part 111).  

 

2. Monitoring Well and Piezometer Installation 
Procedures  

All drilling operations will be performed by an experienced drilling subcontractor, with the full-time supervision of a 
field engineer/geologist. All wells will be installed and abandoned (when appropriate and approved by Michigan 
Department of Environment, Great Lakes, and Energy (EGLE) in accordance with procedures specified in 
R299.9612(1)(b). Prior to arrival on site, the drill rig, drill rods, augers, tools, and equipment will be thoroughly 
steam-cleaned. The sampling and drilling equipment will also be steamed-cleaned between borings to minimize the 
potential for cross-contamination. 

Under this program, the licensee shall operate and maintain a groundwater monitoring system consisting of 
monitoring wells labeled PCW-1 through PCW-14, and piezometers labeled PCP-1 through PCP-14, PCL-1 through 
PCL-5, & PCP-3 Deep, and ground water monitor wells labeled GW-1 through GW-20 as shown on Figure 1, General 
Layout. The monitoring wells were installed at the base of the near-surface groundwater unit, which is approximately 
the top of the lacustrine clay deposit. The monitoring wells were expected to be between 10 and 25 feet deep. 

To install future monitoring wells, a soil boring will be advanced with 8-inch outside-diameter hollow-stem augers to 
the top of the first clay layer. After reaching the clay, a well assembly consisting of 2-inch diameter PVC casing 
equipped with a 5-foot PVC, 10-slot screen will be lowered to the bottom of the boring through the center of the 
auger. At this point, the augers will be withdrawn from the shallow boring as the annular space between the well 
casing and the borehole is filled with silica sand to an elevation approximately one foot above the top of the well 
screen. A bentonite seal will be placed above the sandpack, and a non-shrinking cement-bentonite grout backfilled 
to ground surface. 

For protection a steel cover secured with a padlock will be placed over the top of each well casing and cemented in 
place. A label designating the well number and top of PVC elevation shall be placed near each monitoring well. 
Prior to undertaking monitoring well and piezometer replacement or repair, written approval of the Waste 
Management Division shall be obtained. Polyvinyl chloride (PVC) was selected as the well screen and well casing 
material due to its relatively low cost and structural strength. PVC has been used extensively in groundwater wells, 
in many instances for 30 or more years, and has proved to be a durable well material. PVC is also expected to be 
the most suitable casing material with respect to the chemical parameters of concern in post-closure groundwater 
monitoring for the subject site. 

A number of researchers have investigated the sorptive and/or desorptive potentials of various well casing materials 
such as PVC, stainless steel and tetrafluoroethylene (Teflon). 
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Sykes et al1 concluded that there was no statistically significant difference in the degree of absorption of organic 
compounds between PVC, Teflon of stainless steel. Parker et al2, examined the sorption/desorption differences of 
PVC, Teflon, and two stainless steel materials with respect to both inorganic and organic analytes. They concluded re 
groundwater samples are to be analyzed for both metals and organic compounds, PVC would be the most suitable 
well material. 
In accordance with the RCRA Ground-Water Monitoring Technical Enforcement Guidance Document (September 
1986), the monitoring wells will be developed to restore the natural hydraulic conductivity of the formation and to 
remove all foreign sediment to ensure turbid-free groundwater samples. Development will be performed using a clean, 
disposable, plastic bailer, or submersible pump to purge the well. This technique involves alternately agitating the 
water in the well to suspend the sediment and then removing water from the well along with the suspended sediment. 

Development will be considered complete when samples obtained are relatively sediment-free and register stable pH 
and specific conductance measurements, which will be obtained with calibrated field instruments. Monitoring well 
sampling procedures are described below in Section 4.0. 

A total of 14 piezometers were installed within the interior of the closure units, across the cutoff wall from each 
monitoring well. In addition, five leachate piezometers were installed in the interior of the containment units and one 
bedrock piezometer outside the cutoff. The interior piezometers are set at a depth approximately 5 feet below the 
lowest point in the leachate collection system of each respective closure unit. All piezometers can be viewed in 
Figure 1, General Layout. 

For installation of each piezometer, a boring was advanced through the stabilized sludge with an 8-inch outside- 
diameter hollow-stem auger. Note that the drill cuttings generated during piezometer installation were left within the 
limits of the respective closure unit. 

After drilling to approximately 1 foot below the desired tip placement elevation, the augers were partially retracted 
and silica sand was poured into the bottom of the borehole until the sand backfill reached the desired tip elevation. 
The piezometer was then inserted through the auger, and the screened annulus of the borehole was filled with sand 
as the augers were withdrawn from the boring. 

A bentonite seal was placed above the sand, and the remainder of the bore hole annulus was grouted to the top of 
the solidified sludge with non-shrinking cement-bentonite grout. For protection, a steel cover secured with a padlock 
was placed over the top of each piezometer casing and cemented in place. A label designating the identification 
number and top of PVC elevation was placed near each piezometer. 

Following installation of all on-Site monitoring wells and piezometers, the top-of-casing elevations were determined by 
a registered land surveyor. These elevations are referenced to the nearest USGS datum. 

3. Monitoring Frequency 

3.1 Hydraulic Monitoring 
 

The licensee shall measure static water levels in post-closure monitor wells PCW-1 through PCW-14, shallow 
piezometers PCP-1 through PCP-14, PCL-1 through PCL-5, ground water monitor wells GW-1 through GW-20 and 
Leachate Collection System (LCS) components excluding the leachate manholes on a quarterly basis. Static water 
elevations will be measured to the nearest 0.01 foot, using a water level indicator, and will be measured from a 
reference point on the rim of the well casing established during the top-of-casing survey. These water levels will then 
be referenced to the USGS datum for use in assessing the groundwater flow behavior. If hydraulic monitoring 
indicates that an inward gradient is not being maintained at the containment unit(s), and/or that the artesian 
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condition no longer exists in the bedrock aquifer beneath the containment unit(s) for the potentiometric leachate 
collection system elevation, then the licensee shall do all of the following: 

a. Immediately notify the EGLE Materials Management Division (MMD), or in the event of their unavailability, 
the 24-hour EGLE Pollution Emergency Alerting System (PEAS) at (800) 292-4706. 

b.  Provide follow-up notification to the EGLE MMD in writing within five calendar days of the telephone call in 
accordance with Condition I.E.13 of this license. The notification shall include the monitor well(s), 
piezometer(s), and area(s) of the containment unit(s) at which the inward gradient is not detected.  

c. Adjust the detection monitoring frequency at the affected containment unit(s) to quarterly.  
d. Confirm the static water level in the bedrock aquifer within 30 days of the measurement that indicates the 

artesian condition no longer exists. If the loss of the artesian condition is confirmed, submit a bedrock aquifer 
groundwater monitoring plan (chemical and hydraulic) to the EGLE MMD within 90 days of the confirmation, 
and upon approval, implement the bedrock aquifer groundwater monitoring plan.  

If measurements indicate that an inward hydraulic gradient is not being maintained for the containment unit(s), 
appropriate corrective action will be taken to correct the situation. 

 

3.2 Analytical Monitoring 
The post-closure monitoring program will include sampling of the 14 monitoring wells (designated PCW-1 through 
PCW-14) installed as described in the previous section. Sampling began immediately upon installation of the wells. 
During the first two years, all 14 monitoring wells were sampled quarterly with replicate samples taken during 
each event. The resulting 16 samples at each location were used to establish base line conditions of water 
quality. Because groundwater flow conditions in the vicinity of the containment units will be significantly altered by 
the leachate collection system and cutoff wall, a two-year background period was necessary to adequately 
characterize natural variation in groundwater quality. 

 

The RCRA Ground-water Monitoring Technical Enforcement Guidance Document (September 1986) recommends 
establishing background concentrations by sampling quarterly for a period of one year and obtaining four replicate 
samples for each sampling event. The two-year background period was selected to obtain a better representation of 
the impacts of seasonal variations and changes in flow direction as steady- state groundwater flow conditions are re-
established following facility closure. Two replicate samples were collected during each sampling event to provide a 
sample population size equal to that recommended by the EPA and large enough to perform the statistical analyses 
described in Section 8.0. The background data was evaluated to determine of variability in site groundwater conditions 
are adequately addressed. 

After completion of the two-year baseline period, the detection monitoring program was instituted. During detection 
monitoring, groundwater samples are collected from the wells on a semi-annual basis (i.e., two sets of samples per 
year) and the resulting data is analyzed according to the statistical procedure described below in Section 9.0. 

 

3.2.1 Analytical Requirements 
The purpose of obtaining and analyzing groundwater samples from the shallow groundwater unit is to provide early 
detection of potential migration of hazardous waste constituents from the containment units. Analytical test 
parameters have therefore been selected based upon previous sampling data and general knowledge of the waste 
present in the containment units. Accordingly, samples collected from the wells adjacent to the Eastern Containment 
(PCW-1 through PCW-8) will be analyzed for the parameters listed in Table 1. 



 

GHD | Ford Motor Company | 11224408 | Post-Closure Groundwater Sampling and Analysis Plan 4
 

Samples collected from wells adjacent to the Western Containment (PCW-9 through PCW-14) will be analyzed for the 
parameters listed in Table 1. 

4. Groundwater Sample Collection 

4.1 Water Level Measurement 
During each sampling event, the water level in each monitoring well will be measured before the well is purged. 
The water level will be measured to the nearest 0.01 foot, using a water level indicator, and will be measured from a 
reference point on the rim of the well casing established during the top-of-casing survey. These water levels will 
then be referenced to the USGS datum for use in assessing the groundwater flow behavior and the performance 
of the containment unit leachate collection systems.  

4.2 Well Purging 
Water purged from the monitoring wells will be discharged to the ground away from the well to avoid recycling 
of the flow. 

During purging, stabilization of the purged groundwater is required to ensure the collection of representative 
groundwater samples from the formation and not from the stagnant water in the well casing. Field parameters 
including pH, temperature, specific conductance, oxidation-reduction potential (ORP), dissolved oxygen (DO), and 
turbidity will be monitored using a flow-through cell apparatus. The measurement of these field parameters is used to 
evaluate if stabilization of the purged groundwater has occurred prior to the collection of groundwater samples. The 
field measurements will be measured and recorded at 5-minute intervals. Groundwater stabilization is considered 
achieved when three consecutive readings for each of the field parameters, taken at 5-minute intervals, are within the 
following limits specified by the U.S. EPA document EQASOP-GW-4 titled “Low Stress (low flow) Purging and 
Sampling Procedure for the Collection of Groundwater of Groundwater Samples from Monitoring Wells.”  

pH 0.1 pH units of the average value of the three readings 
Temperature 3 percent of the average value of the three readings 
Conductivity 0.005 milliSiemen per centimetre (mS/cm) of the average value of the three 

readings for conductivity <1 mS/cm and 0.01 mS/cm of the average value of 
the three readings for conductivity >1 mS/cm 

ORP 10 millivolts (mV) of the average value of the three readings 
DO 10 percent of the average value of the three readings 
Turbidity 10 percent of the average value of the three readings, or a final value of less 

than 5 NTU 

 

The field measurement devices will be rinsed with deionized water and calibrated at the beginning of each day in 
the field prior to use. Additionally, each field measurement device will be rinsed with deionized water prior to 
sampling at each individual monitoring well. The pH and specific conductance meters will be calibrated 
according to manufacturer’s specified procedures. In general, the pH meter is calibrated at two points that bracket 
the expected pH of the groundwater samples. The specific conductance meter is calibrated by checking the 
conductance of a standard. These calibration points are produced using stock calibrant solutions of known pH or 
conductance. Calibration data for the pH and specific conductance meters will be recorded on calibration record 
sheets. Field parameters will be measured in a sample container separate from the laboratory containers. All 
field measurements, purging, and sampling information will be recorded on a Field Sampling Form – an example is 
included in Appendix A1. 
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4.3 Groundwater Sampling 
Groundwater samples will be collected directly after the water pH and specific conductance has stabilized. In case of 
low-yield wells that are incapable of yielding three casing volumes, the wells will be evacuated to dryness once. Wells 
that are purged to dryness will be left to sufficiently recover and sampled as soon as possible (i.e. when sufficient 
ground water is available for sampling). If possible, this period will not exceed 24 hours. The groundwater samples will 
be collected and containerized in the order of parameter stability and volatilization sensitivity. The samples will be 
collected in the following order: 

a. Volatile organic compounds (VOCs);  
b. Base neutral PNAs;  
c. Cyanides; 
d. Sulfates; and  
e. Dissolved metals (field-filtered using a 0.45 um filter) 

The groundwater samples will be withdrawn from each monitoring well using disposable polyethylene bailers with 
polypropylene rope, or a peristaltic pump with well-dedicated polyethylene tubing. This standard sampling 
equipment is consistent with industry protocols and previous EGLE recommendations. If non-dedicated sampling 
equipment is utilized, field blanks will be collected at a rate of 1 per 20 samples. After cleaning with an Alconox® 
or equivalent soap solution, the equipment will be rinsed to remove all soap, and a sample of a second rinse will 
be submitted to the laboratory as the field blank sample. 

Groundwater samples to be analyzed for volatile organic compounds will be collected first after all appropriate field 
measurements have been completed. The bailer or dedicated sampling device will be gently lowered into the 
water; and samples collected for volatile analysis will be gently poured into glass vials, filled just to overflowing, 
ensuring that no air bubbles pass through the sample as the vial is being filled. If a peristaltic pump is used to collect 
ground water samples for volatile analysis, a low-flow rate of 0.1 to 0.5 liters per minute will be used to minimize 
volatilization. Random duplicate samples will be collected during the sampling events at a rate of 1 per 20 samples 
and analyzed for the full set of parameters.  

4.4 Leachate Sampling 
In order to define and characterize the chemical constituents of the leachate over time and insure that the 
detection monitoring parameters are appropriate, an analysis of the leachate for VOCs, SVOCs, Part 201 
regulated metals, cyanide, and hexavalent chromium will be conducted every five (5) years. In addition, the field 
parameters of pH, sulfate, and conductivity will be measured. This analysis will be used to determine whether 
adding or removing testing parameters for the post-closure well sampling is justified. 

5. Sample Preservation and Shipment 
Samples collected as part of post-closure monitoring will be stored in containers and with preservatives as specified 
by 40 CFR Part 136.3. The preservation and storage requirements related to the parameters specific to this post- 
closure groundwater monitoring program are identified on Table 2. 

Samples will be stored in an iced cooler (or refrigerator) until delivery to the analytical laboratory. Groundwater 
samples will be delivered to the analytical laboratory within 24 hours after collection. 

In order to minimize the possibility of misidentification of the samples, identification labels will be affixed to the 
sample containers. Sample containers will be marked by the laboratory what type of preservative is in each sample 
bottle. All sample labels will be filled out with indelible ink to prevent sample information loss. The labels include 
the following information: 
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– Sample identification number 
– Date and time of collection 
– Parameters to be analyzed  

Other information pertinent to the sample being collected (i.e. sample location, type of preservative, etc.) will be noted 
by the sampler on the field sampling record, a copy of which will be maintained with the post-closure monitoring files.  

6. Analytical Procedures 
The groundwater samples will be analyzed in accordance with the appropriate USEPA approved methods. The 
analytical methods are summarized on Table 3. All methods and associated detection limits for the USEPA analytical 
methods shown on Table 3 will be compliance with EGLE MMD Operational Memo Gen-8, Rev. 7, November 21, 
2005 (or more recent updates).  

7. Chain-of-Custody 
Sample custody will be controlled using strict chain-of-custody procedures. Prior to submittal of the sample to the 
analytical laboratory, custody of the samples will be the responsibility of the sampler. Custody will become the 
responsibility of the analytical laboratory upon receipt of the samples. The original chain-of-custody record will 
remain with the sample; the copies will be retained by the sampler and by Ford. 

Information recorded on the Chain-of-Custody form will include: 

– Unique chain-of-custody number;  
– Sample identification number;  
– Number of samples for each sample ID number;  
– Requested analyses for each sample ID; 
– Sampler’s signature; 
– Sampling date and time; 
– Laboratory receipt date; and 
– Signature of laboratory clerk.  

8. Quality Assurance/Quality Control Programs 

8.1 Quality Assurance/Quality Control – Field Procedures 
For quality control during groundwater sampling, a pump blank (if necessary) will be submitted for analysis along 
with each set of water samples. The pump blank is prepared by passing deionized water through the 
decontaminated silicone pump tubing. The water is then transferred into laboratory-prepared containers and 
stored in the iced cooler along with other samples. This pump blank assures the compatibility of the sampling 
materials with the parameters to be analyzed and verifies that no cross-contamination occurs. The pump blank is to 
be analyzed for the same parameters as the groundwater samples. As stated above, if non-dedicated sampling 
equipment is utilized, field blanks will be collected at a rate of 1 per 20 samples. After cleaning with an Alconox or 
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equivalent soap solution, the equipment will be rinsed to remove all soap, and a sample of a second rinse will be 
submitted to the laboratory as the field blank sample. 

8.2 Quality Assurance/Quality Control – Laboratory 
Procedures 

As an additional quality control procedure, the analytical laboratory will furnish quality assurance/quality control 
(QA/QC) data with all chemical analysis reports. The data supplied by the analytical laboratory includes 
information on blanks, laboratory duplicates, spike recoveries, and parameter control limits.  

The laboratory QA/QC data will be evaluated to determine the acceptability of the results. The laboratory results are 
considered acceptable if the following conditions hold: 

a. Reported method blank results are not higher than reported detection limits; 
b. Laboratory duplicates have a relative percent difference of 20% or less; and 
c. Results of recovery analyses have a percent recovery of between 80% and 120%.  

9. Rationale for Statistical Procedure Selection 
The selection of the statistical procedure described below has taken into account the inherent characteristics of the 
groundwater data collected since 1982 from the surface impoundment monitoring well network. Analysis of the 
existing groundwater data indicated two factors which must be considered in selecting a statistical procedure: The 
distribution of the data and the extent of censorship (i.e., number of values below detection limit) in the data set for 
each parameter. The effects of these two factors on the statistical procedure selection process are described in the 
following paragraphs. 

As in all statistical evaluations, the underlying distribution of the data is an important consideration. In order to use 
parametric statistics, the underlying population must be normally distributed. In other cases, the lack of an underlying 
normal distribution for the data may force the use of non-parametric statistical techniques, which do not assume an 
underlying distribution. 

Review of the groundwater monitoring data collected since 1982 indicates that the amount of censored data is 
significant. In general, individual organic parameters and some of the dissolved metals have been repeatedly non- 
detectable. Other parameters have been intermittently detected during the monitoring period. In addition, certain 
groundwater monitoring analytes that have been selected for post-closure monitoring (Table 1) such as sulfate and 
pH, have been consistently detected during the interim monitoring program. 

Based on the percentage of the values measured in the past which have been reported as below the detection limits 
(i.e., the degree of censorship), three probable groups of parameters have been identified. The first group is heavily 
censored; i.e., 98 to 100% of the values measured were reported as below the detection limit (BDL). This group will 
be referred to as Group I and will likely include some of the heavy metals and the organic compounds. The second 
group (Group II) may include parameters whose percentage of BDL values ranges from approximately 50 to 98%. 
The last group (Group III) includes parameters that are rarely BDL. This includes parameters like pH, specific 
conductance and sulfate, which are commonly found in groundwater. An initial review of available statistical methods 
indicates that the applicability of the various tests is highly dependent on the degree to which the data set being 
analyzed is censored. Therefore, separate tests were considered for each of the three parameter groups described 
above. 

Another important consideration when selecting an appropriate statistical procedure is a proper balance between the 
rate of false positives (detecting a significant increase when none has occurred) and the rate of false negatives 
(failing to detect a significant increase when it has occurred). The power of a statistical test is defined as the 
probability of correctly identifying a significant increase. The optimum statistical test is one that maintains power 
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while yielding a low rate of false positives. The rate of false positives is theoretically chosen by the investigator (i.e., 
1% or 5%), but in reality depends on the applicability of the data for the statistical test. Ford has attempted to choose 
statistical procedures that are applicable to the various monitoring parameters and that minimize false positives, 
while maintaining good power to detect significant changes in the monitoring parameters. Ford has also utilized the 
collection of a baseline data set large enough to maintain proper power. 

 

9.1 Summary of Statistical Procedure 
Groundwater quality data collected during the post-closure monitoring period has been analyzed in two phases. 
The initial phase involved establishing baseline water quality conditions at each monitoring well. The second phase 
involves routine sampling and analysis to detect significant deviations from baseline conditions using an intra-well 
comparison procedure. 

The rationale for using the intra-well procedure is based on the groundwater flow behavior that is expected to develop 
around the containment units. As explained in the Post-Closure Plan, the leachate collection systems are designed 
to maintain leachate levels within the containment units lower than the water levels in the surrounding natural 
groundwater strata. Because the potential for inward flow will be induced by the leachate collection systems, all the 
monitoring wells are installed to be up gradient of the enclosed waste. This configuration precludes the traditional 
use of an upgradient well for background groundwater quality comparison. A description if this procedure is described 
below and presented in Appendices 2 through 7. 

Each of the two data analysis phases is discussed in the following subsections. 

9.1.1 Baseline Data Collection Phase 
The statistical analysis procedures for the baseline data collection phase are summarized in the seven separate 
steps given below. 

STEP 1  Baseline Groundwater Sampling – To establish baseline groundwater quality data for the monitoring 
system, samples from the fourteen monitoring wells on a quarterly basis for a period of two years 
were collected. This sampling schedule yielded a total of 16 samples for each sampling location. 
Samples from wells PCW-1 through PCW- 8 will be analyzed for the parameters listed on Table 1. 
Samples from wells PCW-9 through PCW-14 will be analyzed for the parameters listed on Table 1. 
A two-year baseline data collection period is necessary to have sufficient data to properly characterize 
the underlying statistical distribution and to select the proper statistical method for data analysis 
during detection monitoring. Use of a two-year baseline period will provide more inclusive data 
accounting for seasonal variations or variations based on differing rainfall conditions in the two-year 
period. In addition, by collecting replicate samples on a quarterly basis for two years, the possibility for 
time dependence between samples should be less than if quadruplicate samples were tested 
quarterly for one year. 

STEP 2  Evaluation of Degree of Censorship – In order to determine the most appropriate statistical 
procedure, determine determination of the degree of censorship within the baseline data set for each 
parameter will occur at the end of the two-year period. This was determined by evaluating the 
percentage of each of the parameter’s values which are BDL. This information is used as the basis 
for selecting the appropriate statistical procedure, as described in the next subsection. 

STEP 3  Determination of Underlying Statistical Distribution – For each parameter found to be in Group II or 
Group III, a determination as to whether the baseline data is drawn from a normally distributed 
population. This determination was conducted by a two-step procedure. First, the coefficient of 
variation will be computed and then a normal probability plot was constructed. If the coefficient of 
variation and normal probability plot regression analysis strongly suggests that the background data 
set is not normally distributed, the data will be transformed to determine if the data is log-normally 
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distributed. or log-normally distributed, the data will be transformed to determine if the data is log-
normally distributed. If the data is log-normally distributed, Ford will evaluate the data using the 
Shewhart-CUSUM Control Charts to determine whether or not a statistically significant increase has 
occurred at each monitoring well (see 9.2). If the data is not normally or log-normally distributed, 
Ford will use non- parametric statistical analysis to evaluate the data. 

STEP 4  Inspection of the Baseline Data Set for Outliers – Identified erroneous values (i.e., outliers) within 
the baseline data set for any parameter with less than 50% of its values BDL and a known 
distribution. An outlier will be defined as a value for any parameter, which is more than three 
standard deviations smaller or larger than the mean value for the parameter. The mean and 
standard deviation values of the baseline data collected at each well will recomputed after all 
corrections, as described above, have been made. 

STEP 5  Establishment of Analytical Precision for the Detection Limits – At the conclusion of the baseline 
monitoring period, an analytical precision was established for the detection limit of any of the 
monitoring parameters which are found to be heavily censored (Group I). This analytical precision 
was based on the laboratory quality control information, which will be the collected by the 
laboratory at each quarterly sampling during the baseline period. This analytical precision is critically 
important in statistically evaluating the Group I data sets. 

STEP 6  Identification of Seasonal Cycles, Long-term Trends, and Serial Correlation – The baseline data 
was analyzed to determine whether or not a serial dependence or seasonal trend exists in the 
data. This was determined by examining a graph of the concentration of each parameter plotted as a 
function of time. The data was considered to have a seasonal trend if the concentration values for 
any parameter show a repetitive periodicity during the baseline period. If a seasonal influence was 
indicated in the baseline data, the removal of the seasonal effect was completed. 

STEP 7  Calculation of Means and Standard Deviations - At the conclusion of the baseline monitoring 
period, a mean and standard deviation for each monitoring parameter at each individual monitoring 
well was established. 

9.1.2 Detection Monitoring Phase 
The detection monitoring program began after the completion of the 2-year baseline data collection period. During 
detection monitoring, samples are and will continue to be collected on a semi- annual basis, as described in the 
Post-Closure Plan. For each sampling event intra-well statistical comparisons using the methods described below is 
and will be made for each monitoring parameter at each monitoring well. 

The statistical procedures described below are keyed to the percentage of BDL values in the baseline data 
collection period. The parameters will be separated into three groups based on the percentage of BDL values. The 
statistical test, which will be used to determine whether or not a statistically significant increase has occurred at a 
monitoring well for each sampling event, will be different for each of the three groups. Each of the three statistical 
methods is described below. 

GROUP I Procedures When All Baseline Data Are Below the Detection Limit – For Group I parameters, evaluation 
as to whether or not a statistically significant increase has occurred at each well if the value for the 
parameter at the well in question is above the EGLE-approved detection limit. If it is not, Ford will 
conclude that no increase has occurred.  

GROUP II Procedures When More Than 50% of the Baseline Data Are Below the Detection Limit 

 And 

GROUPIII Procedures When Less than 50% of the Baseline Data Are Below the Detection Limit – For II and III 
parameters, Ford will construct combined Shewhart-CUSUM C o n t r o l  Charts to determine whether 
or not a statistically significant increase has occurred at each monitoring well. The Shewhart Control 
chart is a graph of time of sampling versus the sample mean for the parameter being monitored. An 
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upper control limit is established based on a selected level of significance and on the standard 
deviation of the baseline data. When a point falls above an upper control limit the increase is 
regarded as significant. The CUSUM (for cumulative summation) Control Chart makes use of the 
information in the present sample, as well as previous samples, in reaching decisions as to whether 
the parameter has undergone a significant change. The combined procedure takes advantage of the 
Shewhart chart’s ability to detect large shifts the mean and the CUSUM chart’s ability to detect 
small but persistent changes. 

Group II and III will be individually evaluated to determine the underlying data distribution. As recommended by 
USEPA, Shewhart-CUSUM Control Charts are ideally used for data that is normally distributed. However 
transformation of the data (log-transformation or square-root transformation) is recommended for data that is not 
normally distributed. If the results of the transformation does not indicate a normal distribution, and the 
Shewhart-CUSUM Control Chart procedure cannot be applied, the critical value for exceedance will be the highest 
concentration of the given parameter for that well. 

Data collected during the detection monitoring period will be managed using the commercially- available 
software CHEMPOINT and CHEMSTAT. CHEMPOINT is an environmental sampling database management 
application developed to track ground-water data and CHEMSTAT is used for statistical analysis of ground-water 
monitoring data at RCRA subtitle C and D sites. Analysis methods in CHEMSTAT comply with 1989 and 1992 US 
EPA statistical guidance documents (Statistical Analysis of Ground-Water Monitoring Data at RCRA Facilities). 

 

9.2 Measures to be Instituted of Statistically Significant 
Change is Detected 

If a statistically significant increase (and/or pH decrease) is detected at any time in any monitoring well, the licensee 
shall notify the EGLE MMD by telephone within one working day and arrange a re-sampling as soon as possible 
to confirm a statistically significant increase (and/or pH decrease). Resampling must include not less than four 
replicate samples at the well(s) for the parameter in question. For data collected from non-parametric tests, if 2 of 
the 4 replicate samples are detected over the EGLE-approved detection limit (Group 1) or highest previous 
detection (Group II), or if 1 of 4 is detected at 5 times the EGLE-approved detection limit or previous detection, then 
the exceedance is confirmed. For confirming exceedances using the Shewhart-CUSUM control charts, the mean 
of the 4 replicate samples will be used as the concentration to be evaluated for confirmation. 

If the licensee determines that a statistically significant increase (and/or pH decrease) has occurred, the 

licensee shall do all of the following: 

A. Notify the Director within one working day by calling the Michigan Department of Environment, Great Lakes 
and Energy, Materials Management Division, or in the event of unavailability, the EGLE 24-hour emergency 
response operator at 1-800-292-4706. 

B. Provide follow-up notification to the EGLE Materials Management Division in writing with seven calendar 
days of the telephone call. The notification shall indicate what parameters or constituents have shown 
statistically significant changes and the well(s) in which the changes have occurred. 

C. As soon as possible, sample the groundwater in all monitoring wells located at the same containment unit 
as the monitor well that had the statistically significant increase and determine the concentration of all 
constituents identified in Appendix IX of 40 CFR Part 264 that are present in groundwater and for which 
approved analysis methods exist. The licensee may resample within one month and repeat the analysis for 
those Appendix IX compounds that were detected. Constituents detected in the first Appendix IX sampling or 
confirmed by the resampling will form the basis for compliance monitoring. 

D. Immediately take steps to determine the cause of the change and eliminate the source of discharge. 
E. Within 90 days of the determination, submit to EGLE an application for a license modification to establish a 

compliance monitoring and corrective action program meeting the requirements of R 299.9612 and 40 CFR 
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§264.99, which is adopted by reference in R 299.11003. The application shall include the following 
information: 

a) An identification of the concentration of all Appendix IX constituents found in the groundwater. 
b) Any proposed changes to the groundwater monitoring system at the facility necessary to meet the 

requirements of R 299.9612 and 40 CFR §264.99. 
c) Any proposed changes to the monitoring frequency, sampling and analysis procedures or methods, 

or statistical procedures used at the facility necessary to meet the requirements of R 299.9612 and 
40 CFR §264.99. 

F. Within 180 days, submit to the EGLE a detailed description of corrective actions that will achieve compliance 
with applicable laws and rules, including a schedule of implementation. Corrective action must also meet 
the requirements of 40 CFR §264.100, which is adopted by reference in R 299.11003, and include a plan 
for a groundwater monitoring program that will demonstrate the effectiveness of the corrective action. Such 
a groundwater-monitoring program may be based on a compliance-monitoring program developed to meet 
the requirements of 40 CFR §26499. Nothing in this condition shall be construed as prohibiting the licensee 
from requesting an alternate or maximum concentration limit under R 299.9612. 

G. During the period prior to a license modification requiring a compliance monitoring and corrective action 
program, the licensee shall provide the EGLE MMD, or his or her designee, with weekly telephone updates 
and written reports every two weeks regarding the progress to date in determining the cause of 
contamination and eliminating the discharge. The licensee shall include in the written report the results of all 
samples from the environmental monitoring conducted by the licensee.  
If the licensee determines pursuant to Conditions III.A.6. and 7. of the existing license that a 
statistically significant increase (and/or pH decrease) in hazardous constituents has occurred in 
groundwater, the licensee may demonstrate that a source other than the licensed facility caused the 
increase (and/or pH decrease) or that the increase (and/or pH decrease) resulted from error in sampling, 
analysis or evaluation. Although the licensee may make a demonstration under this condition in addition 
to, or in lieu of, submitting a license modification application within the time specified in Condition III.A.8. 
(e) of this existing license, the licensee is not relieved of the requirement to submit a license modification 
application within the time specified unless the demonstration made under this condition successfully shows 
that a source other than the licensed facility caused the increase (and/pH decrease) resulted from error in 
sampling, analysis, or evaluation. In making a demonstration under this condition, the licensee shall: 
A. Notify EGLE within seven days of the determination that it intends to make a demonstration under this 

condition. 
B. Within 90 days of the determination, submit a report to EGLE that demonstrates that a source other than 

the licensed facility solely caused the increase (and/or pH decrease), or that the increase (and/or pH 
decrease) was caused by error in sampling, analysis, or evaluation. 

C. Within 90 days of the determination, submit to EGLE an application for a license modification to 
make any appropriate changes to the groundwater monitoring program at 

D. Continue to monitor groundwater in compliance with this license. 

10. Recordkeeping and Reporting 
During the first two years of detection monitoring, results of the quarterly sampling used to establish baseline 
groundwater quality were reported to the EGLE MMD. These reports include tables showing the analytical results 
and groundwater elevations. 

Throughout the post-closure care period, Ford will maintain records of the groundwater analyses, the associated 
groundwater surface elevations, statistical analyses, and interpretations. These records are to be maintained as part 
of the facility operating record, and will be submitted for review, as specified by the EGLE MMD. During each 
semi-annual monitoring event, a semi-annual report of monitoring activities including the following information will 
be submitted to the EGLE MMD. 

a. Certification statement 
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b. A brief narrative of the sampling event; difficulties, etc. 
c. The results of the statistical evaluation of the data and reporting of any significant increase 
d. Copies of all field sampling forms 
e. A copy of the analytical laboratory data report that should include the following 

i. Sample identification 
ii. Detection Limits 
iii. Date samples were received, analyzed, and reported 
iv. Methods used for laboratory analysis for each parameter 

f. Tabular data summaries 
g. Site map with groundwater monitoring locations summarizing groundwater analytical data 
h. A brief descriptive summary of the overall quality of the analytical data and QA/QC results, including: 

i. Holding time requirements 
ii. Matrix interference occurrences 
iii. Detection limit issues 
iv. Surrogate recovery quality 
v. Matrix spike/matrix spike duplicates (MS/MSD) data relative to method requirements 
vi. Any other significant problems 

i. A summary of on-going Operation and Maintenance issues related to the groundwater monitoring program 
j. Electronic Data Deliverables (EDDs) that comply with the United States Environmental Protection Agency 

(USEPA) Region 5 submittals  

The licensee shall submit the results of all environmental monitoring required by this license in the form of an 
Environmental Monitoring Report to the EGLE MMD within 90 days of the sample collection or within 7 days of receipt 
of the analytical results, whichever is sooner.  

11. References 
1. Sykes, A.L., R.A. Mc Allister, and J.B. Homolya. 1986 Sorption of Organics by Monitoring Well 

Construction Materials. Groundwater Monitoring Review, Fall 1986. 
2. Parker, Louise V., Allan D. Hewitt and Thomas F Jenkins. 1990 Influence of Casing Materials on Trace–

Level Chemicals on Well water. Groundwater Monitoring Review, Spring 1990. 
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Table 1 Groundwater Sample Test Parameters 

 

Monitoring Wells PCW-1 Through PCW-8 Monitoring Wells PCW-9 Through PCW-14 

pH pH 

Sulfate Sulfate 

Specific Conductance Specific Conductance 

Total Cyanide Total Cyanide 

Volatile Aromatic Organic Compounds Volatile Aromatic Organic Compounds 

Halogenated Volatile Organic Compounds Halogenated Volatile Organic Compounds 

Base Neutral PNAs Base Neutral PNAs 

Sulfate Sulfate 

Cadmium (Dissolved) Cadmium (Dissolved) 

Chromium (Dissolved) Chromium (Dissolved) 

Chromium VI (Dissolved) Chromium VI (Dissolved) 

Copper (Dissolved) Copper (Dissolved) 

Nickel (Dissolved) Nickel (Dissolved) 

Lead (Dissolved)  
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Table 2 Sample Container and Preservation Requirements 

Parameter Container Preservative Holding Time 

Dissolved Metals HDPE No Preservative, 4°C 6 Months 

Dissolved Cr VI HDPE No Preservative, 4°C 24 Hours 

Sulfate HDPE No Preservative, 4°C 28 Days 

Total Cyanide HDPE NaOH to pH>12, 4°C 14 Days 

Volatile Organic Compounds Glass VOA Vial with Teflon 
Lined Septa 

HCl to pH<2, 4°C 14 Days 

Base Neutral PNAs Glass Amber No Preservative, 4°C 7 Days 
 

 

Notes: 

1. Size of container to be determined and provided by analytical laboratory 
2. Dissolved metals will be accomplished by field filtering sample using a 0.45 um filter 
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Table 3 Analytical Methods 

Parameter EPA Analytical Method 

Cadmium 200.8 

Chromium 200.8 

Hexavalent Chromium 3500-CrB 

Copper 200.8 

Lead 200.8 

Nickel 200.8 

Total Cyanide 9010B335.4/4500 

pH *** 

Specific Conductance *** 

Sulfate 300.0 

Halogenated Volatile Organic Compounds 8260 

Aromatic Volatile Organic Compounds 8260 

Base Neutral PNAs 8270 

 
 
Notes: 
*** - Field measurement, performed according to manufacturer’s application 
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Appendix A  
Field Sampling Form 
 

 
  



Project Name: Ref. No.: Date:Personnel:

Monitoring Well Data

Well No.: PCW-13

6/9/2021 12:12:50 PMDillon AntulisMonroe warehouse

Time
Pumping 

Rate (ml/min)

Depth to 
Water

()

Drawdown 
from Initial 
Water Level

(ft)
Temperature 

°F
Conductivity

(μS/cm)
Turbidity

NTU
DO

(mg/L) pH
ORP
(mV)

Volume 
Purged, Vp

(gal)

No. of Well 
Screen 

Volumes 
Purged

± 0.1±% 10 ±% 10 ±% 10±% 10
< 10
Or

% 10

Precision 
Required

Sample ID DateTime Analysis Container #Type Matrix FilteredComp/Grab

Monitoring Well Record for Low-Flow Purging

Well Diameter:

Screen Material:

Screen Start Depth:

Screen End Depth:

Screen Length:

Constructed Well Depth:

Ref Point Elev:

Static Water Depth:

Static Water Elev:

Measured Well Depth:

Water Column Length:

Measurement Type:

Field Parameters:

And Or Or

Total Volume
Purged (gal):Iron:

Primary:

Sulfide: Secondary:

Time
Pumping 

Rate (ml/min)

Depth to 
Water

()

Drawdown 
from Initial 
Water Level

(ft)
Temperature 

°F
Conductivity

(μS/cm)
Turbidity

NTU
DO

(mg/L) pH
ORP
(mV)

Volume 
Purged, Vp

(gal)

No. of Well 
Screen 

Volumes 
Purged

GHD

Sampling Method:

Sampling Event: June 2021 SSOW Code:
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Appendix B  
Method for Determining Whether the 
Background Data was Drawn from a Normal 
or Lognormal Distribution and Adjustments 
for Lognormal Character 
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Appendix C  
Methods for Estimating the Mean and 
Variance of Censored Data 
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Appendix D  
Methods for Reducing the Effect of 
Seasonality, Trend and Serially Influenced 
Data 
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Appendix E  
The Critical Value Method 
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Appendix F  
The Proportions Test with the Tolerance 
Limits Default 
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Appendix G  
The ShewHart-CUSUM Control Chart 
 

 

 





















APPENDIX C

INSPECTION AND MAINTENANCE LOGS



FORD MOTOR COMPANY

INSPECTION LOG

The Mannik Smith Group, Inc.
W:\Projects\Projects F-J\FORD0166\ADMINISTRATION\Site Inspection\FORD0166.Inspection Sheet.xls 1 of 4

Weekly Monthly Semi-Annual Annual

Inspection Performed On: Date: Time:

Inspection Performed By: Name:

Company:

Directions:  

Part A - Security System (Existing Site Security)

A
C

C
EPTA

B
LE

N
O

T
A

C
C

EPTA
B

LE

N
O

T
A

PPLIC
A

B
LE

TYPEO
F

IN
SPEC

TIO
N

1. Guard on duty at plant entrance. W,M,S,A
2. Perimeter landfill fencing in place and gates locked, locks in good shape. W,M,S,A

Part B - Groundwater Monitoring System (see attached sketch)

1. All wells/piezometers accessible. M,S,A
2. Protective covers secure and locked, locks in good shape (operable). M,S,A
3. Protective covers functioning. M,S,A
4. No evidence of standing water at surface of well/piezometer. M,S,A
5. Each well/piezometer labeled clearly and correctly. M,S,A
6. No evidence of standing water at surface of well/piezometer. M,S,A
7. Surface seal at each well/piezometer intact and functional. M,S,A
8. Cap secure on each well/piezometer. M,S,A
9. No unusual obstruction apparent in well/piezometer. M,S,A
10. No evidence of sediment build-up in well/piezometer, based on comparison of M,S,A

expected and measured total depths.
11. No evidence of screen clogging, based on comparison of expected and actual M,S,A

recovery rates at individual wells/piezometers.
12. No other problems which may cause the monitoring system to perform ineffectively. M,S,A

Along the right side of the form is an indication of when each item is to be inspected (see type of
inspection above). After inspecting the following items as described, check the appropriate box. For
those items where a problem is noted, provide a detailed written description of the problem in the space
provided at the end of the form.  If more space is needed, attach additional sheets along with sketches,
photographs, etc. Be sure to number each page, including any attached pages. 



FORD MOTOR COMPANY

INSPECTION LOG

The Mannik Smith Group, Inc.
W:\Projects\Projects F-J\FORD0166\ADMINISTRATION\Site Inspection\FORD0166.Inspection Sheet.xls 2 of 4

Inspection Performed On: Date:

Part C - Miscellaneous Inspection Items

A
C

C
EPTA

B
LE

N
O

T
A

C
C

EPTA
B

LE

N
O

T
 A

PPLIC
A

B
LE

TYPE
O

F
IN

SPEC
TIO

N

1. On-site monuments located and intact (see attached sketches). M,S,A
2. Any repairs made to correct problems since the last site inspection appear to have W,M,S,A

been acceptable and problem(s) alleviated.
3. All problems noted on previous inspection report have been corrected. W,M,S,A
4. No other evidence of hazardous waste discharge or leakage from the containment W,M,S,A

units or other possible sources were noted in the containment unit areas, other 
than those noted in this report.

Part D - Eastern Containment Unit Cover

1. Vegetative cover maintained (mowed) and free of bare spots. W,M,S,A
2. Cover free of undesirable plant species. W,M,S,A
3. No evidence of burrowing animals. W,M,S,A
4. No visible surface erosion, soft, wet or unstable areas noted on cover. W,M,S,A
5. No evidence of standing surface water. W,M,S,A
6. No areas of settlement/subsidence noted. W,M,S,A
7. No cracks in cover soils. W,M,S,A
8. Cover free of any other apparent problems which may lead to malfunction. W,M,S,A
9. Gravel toe drain stable and free of clogging vegetation. W,M,S,A
10. Stormwater inlets/outlets are free of sediment and debris and are functional. W,M,S,A
11. Access road intact and functional. W,M,S,A
12. Asphalt pavement above cover intact and functional. W,M,S,A

Part E - Western Containment Unit Cover

1. Vegetative cover maintained (mowed) and free of bare spots. W,M,S,A
2. Cover free of undesirable plant species. W,M,S,A
3. No evidence of burrowing animals. W,M,S,A
4. No visible surface erosion, soft, wet or unstable areas noted on cover. W,M,S,A
5. No evidence of standing surface water. W,M,S,A
6. No areas of settlement/subsidence noted. W,M,S,A
7. No cracks in cover soils. W,M,S,A
8. Cover free of any other apparent problems which may lead to malfunction. W,M,S,A
9. Gravel toe drain stable and free of clogging vegetation. W,M,S,A
10. Stormwater inlets/outlets are free of sediment and debris and are functional. W,M,S,A
11. Access road intact and functional. W,M,S,A
12. Asphalt pavement above cover intact and functional. W,M,S,A



FORD MOTOR COMPANY

INSPECTION LOG

The Mannik Smith Group, Inc.
W:\Projects\Projects F-J\FORD0166\ADMINISTRATION\Site Inspection\FORD0166.Inspection Sheet.xls 3 of 4

Inspection Performed On: Date:

Part F - Eastern Containment Unit Leachate Collection System 

A
C

C
EPTA

B
LE

N
O

T
A

C
C

EPTA
B

LE

N
O

T
 A

PPLIC
A

B
LE

TYPE
O

F
IN

SPEC
TIO

N

1. Manhole covers securely in place, locked, locks in good shape (see sketch). W,M,S,A
2. Leachate pumps are properly positioned and functional. W,M,S,A
3. Manhole sumps have less than three inches of sediment. M,S,A
4. Pump warning lights indicate system is functional. W,M,S,A
5. Secondary containment pipe free of liquids. M,S,A
6. Perimeter and interior pipe cleanouts are accessible, intact, and locked, locks W,M,S,A

in good shape.
7. Collection piping cleaned within the last 12 months (as-built summary of pipe A

lengths attached).

Part G - Western Containment Unit Leachate Collection System 

1. Manhole covers securely in place, locked, locks in good shape (see sketch). W,M,S,A
2. Leachate pumps are properly positioned and functional. W,M,S,A
3. Manhole sumps have less than three inches of sediment. M,S,A
4. Pump warning lights indicate system is functional. W,M,S,A
5. Secondary containment pipe free of liquids. M,S,A
6. Perimeter and interior pipe cleanouts are accessible, intact, and locked, locks W,M,S,A

in good shape.
7. Collection piping cleaned within the last 12 months (as-built summary of pipe A

lengths attached).

Part H - Sediment Containment Unit Leachate Collection System

1. Riser pipe cover securely in place and locked, lock in good shape. W,M,S,A
2. Leachate level checked within the last month and is at an acceptable M,S,A

level (< 581.4).

Inspector's Signature Client Representative's Signature



FORD MOTOR COMPANY

INSPECTION LOG

The Mannik Smith Group, Inc.
W:\Projects\Projects F-J\FORD0166\ADMINISTRATION\Site Inspection\FORD0166.Inspection Sheet.xls 4 of 4

Inspection Performed On: Date:

Notes:    



FORD MOTOR COMPANY

MAINTENANCE LOG

The Mannik Smith Group, Inc.
W:\Projects\Projects F-J\FORD0166\ADMINISTRATION\Site Inspection\FORD0166.Maintenance Sheet.xls 1 of 1

Maintenance Performed On: Date: Time:

Maintenance Performed By: Name(s):

Company:

Describe the items(s) repaired or replaced:

Date(s) item(s) was/were last inspected:

Is this a recurring problem?  When did it first occur?

Describe in detail the repairs/corrections that have been made.  Attach reports, plans sketches, photographs, or any
other documentation as appropriate.

Inspector's Signature Client Representative's Signature
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1. Introduction 
This document presents the Post-Closure Groundwater Sampling and Analysis Plan (SAP) for the Ford River Raisin 
Warehouse located at 3200 East Elm Avenue in Monroe, Michigan. This SAP has been prepared/updated on behalf of 
the Site owner/operator by GHD Services, Inc. (GHD) and previously prepared/submitted by Mannik & Smith Group 
(MSG) in July 2006 and updated May 2017. This updated SAP has been prepared in response to the 2017 Hazardous 
Waste Management Facility Operative License Renewal Application.   

This SAP has been developed to meet detection monitoring requirements of applicable local, State and Federal 
regulations. The objectives and protocol included within the SAP meet the performance requirements of 40 CFR 
264.97(d) and R299.9611 of Part 111, Act 451, Hazardous Waste Management, of the Natural Resources and 
Environmental Protection Act, 1994 PA 451, as amended (Part 111).  

 

2. Monitoring Well and Piezometer Installation 
Procedures  

All drilling operations will be performed by an experienced drilling subcontractor, with the full-time supervision of a 
field engineer/geologist. All wells will be installed and abandoned (when appropriate and approved by Michigan 
Department of Environment, Great Lakes, and Energy (EGLE) in accordance with procedures specified in 
R299.9612(1)(b). Prior to arrival on site, the drill rig, drill rods, augers, tools, and equipment will be thoroughly 
steam-cleaned. The sampling and drilling equipment will also be steamed-cleaned between borings to minimize the 
potential for cross-contamination. 

Under this program, the licensee shall operate and maintain a groundwater monitoring system consisting of 
monitoring wells labeled PCW-1 through PCW-14, and piezometers labeled PCP-1 through PCP-14, PCL-1 through 
PCL-5, & PCP-3 Deep, and ground water monitor wells labeled GW-1 through GW-20 as shown on Figure 1, General 
Layout. The monitoring wells were installed at the base of the near-surface groundwater unit, which is approximately 
the top of the lacustrine clay deposit. The monitoring wells were expected to be between 10 and 25 feet deep. 

To install future monitoring wells, a soil boring will be advanced with 8-inch outside-diameter hollow-stem augers to 
the top of the first clay layer. After reaching the clay, a well assembly consisting of 2-inch diameter PVC casing 
equipped with a 5-foot PVC, 10-slot screen will be lowered to the bottom of the boring through the center of the 
auger. At this point, the augers will be withdrawn from the shallow boring as the annular space between the well 
casing and the borehole is filled with silica sand to an elevation approximately one foot above the top of the well 
screen. A bentonite seal will be placed above the sandpack, and a non-shrinking cement-bentonite grout backfilled 
to ground surface. 

For protection a steel cover secured with a padlock will be placed over the top of each well casing and cemented in 
place. A label designating the well number and top of PVC elevation shall be placed near each monitoring well. 
Prior to undertaking monitoring well and piezometer replacement or repair, written approval of the Waste 
Management Division shall be obtained. Polyvinyl chloride (PVC) was selected as the well screen and well casing 
material due to its relatively low cost and structural strength. PVC has been used extensively in groundwater wells, 
in many instances for 30 or more years, and has proved to be a durable well material. PVC is also expected to be 
the most suitable casing material with respect to the chemical parameters of concern in post-closure groundwater 
monitoring for the subject site. 

A number of researchers have investigated the sorptive and/or desorptive potentials of various well casing materials 
such as PVC, stainless steel and tetrafluoroethylene (Teflon). 
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Sykes et al1 concluded that there was no statistically significant difference in the degree of absorption of organic 
compounds between PVC, Teflon of stainless steel. Parker et al2, examined the sorption/desorption differences of 
PVC, Teflon, and two stainless steel materials with respect to both inorganic and organic analytes. They concluded re 
groundwater samples are to be analyzed for both metals and organic compounds, PVC would be the most suitable 
well material. 
In accordance with the RCRA Ground-Water Monitoring Technical Enforcement Guidance Document (September 
1986), the monitoring wells will be developed to restore the natural hydraulic conductivity of the formation and to 
remove all foreign sediment to ensure turbid-free groundwater samples. Development will be performed using a clean, 
disposable, plastic bailer, or submersible pump to purge the well. This technique involves alternately agitating the 
water in the well to suspend the sediment and then removing water from the well along with the suspended sediment. 

Development will be considered complete when samples obtained are relatively sediment-free and register stable pH 
and specific conductance measurements, which will be obtained with calibrated field instruments. Monitoring well 
sampling procedures are described below in Section 4.0. 

A total of 14 piezometers were installed within the interior of the closure units, across the cutoff wall from each 
monitoring well. In addition, five leachate piezometers were installed in the interior of the containment units and one 
bedrock piezometer outside the cutoff. The interior piezometers are set at a depth approximately 5 feet below the 
lowest point in the leachate collection system of each respective closure unit. All piezometers can be viewed in 
Figure 1, General Layout. 

For installation of each piezometer, a boring was advanced through the stabilized sludge with an 8-inch outside- 
diameter hollow-stem auger. Note that the drill cuttings generated during piezometer installation were left within the 
limits of the respective closure unit. 

After drilling to approximately 1 foot below the desired tip placement elevation, the augers were partially retracted 
and silica sand was poured into the bottom of the borehole until the sand backfill reached the desired tip elevation. 
The piezometer was then inserted through the auger, and the screened annulus of the borehole was filled with sand 
as the augers were withdrawn from the boring. 

A bentonite seal was placed above the sand, and the remainder of the bore hole annulus was grouted to the top of 
the solidified sludge with non-shrinking cement-bentonite grout. For protection, a steel cover secured with a padlock 
was placed over the top of each piezometer casing and cemented in place. A label designating the identification 
number and top of PVC elevation was placed near each piezometer. 

Following installation of all on-Site monitoring wells and piezometers, the top-of-casing elevations were determined by 
a registered land surveyor. These elevations are referenced to the nearest USGS datum. 

3. Monitoring Frequency 

3.1 Hydraulic Monitoring 
 

The licensee shall measure static water levels in post-closure monitor wells PCW-1 through PCW-14, shallow 
piezometers PCP-1 through PCP-14, PCL-1 through PCL-5, ground water monitor wells GW-1 through GW-20 and 
Leachate Collection System (LCS) components excluding the leachate manholes on a quarterly basis. Static water 
elevations will be measured to the nearest 0.01 foot, using a water level indicator, and will be measured from a 
reference point on the rim of the well casing established during the top-of-casing survey. These water levels will then 
be referenced to the USGS datum for use in assessing the groundwater flow behavior. If hydraulic monitoring 
indicates that an inward gradient is not being maintained at the containment unit(s), and/or that the artesian 
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condition no longer exists in the bedrock aquifer beneath the containment unit(s) for the potentiometric leachate 
collection system elevation, then the licensee shall do all of the following: 

a. Immediately notify the EGLE Materials Management Division (MMD), or in the event of their unavailability, 
the 24-hour EGLE Pollution Emergency Alerting System (PEAS) at (800) 292-4706. 

b.  Provide follow-up notification to the EGLE MMD in writing within five calendar days of the telephone call in 
accordance with Condition I.E.13 of this license. The notification shall include the monitor well(s), 
piezometer(s), and area(s) of the containment unit(s) at which the inward gradient is not detected.  

c. Adjust the detection monitoring frequency at the affected containment unit(s) to quarterly.  
d. Confirm the static water level in the bedrock aquifer within 30 days of the measurement that indicates the 

artesian condition no longer exists. If the loss of the artesian condition is confirmed, submit a bedrock aquifer 
groundwater monitoring plan (chemical and hydraulic) to the EGLE MMD within 90 days of the confirmation, 
and upon approval, implement the bedrock aquifer groundwater monitoring plan.  

If measurements indicate that an inward hydraulic gradient is not being maintained for the containment unit(s), 
appropriate corrective action will be taken to correct the situation. 

 

3.2 Analytical Monitoring 
The post-closure monitoring program will include sampling of the 14 monitoring wells (designated PCW-1 through 
PCW-14) installed as described in the previous section. Sampling began immediately upon installation of the wells. 
During the first two years, all 14 monitoring wells were sampled quarterly with replicate samples taken during 
each event. The resulting 16 samples at each location were used to establish base line conditions of water 
quality. Because groundwater flow conditions in the vicinity of the containment units will be significantly altered by 
the leachate collection system and cutoff wall, a two-year background period was necessary to adequately 
characterize natural variation in groundwater quality. 

 

The RCRA Ground-water Monitoring Technical Enforcement Guidance Document (September 1986) recommends 
establishing background concentrations by sampling quarterly for a period of one year and obtaining four replicate 
samples for each sampling event. The two-year background period was selected to obtain a better representation of 
the impacts of seasonal variations and changes in flow direction as steady- state groundwater flow conditions are re-
established following facility closure. Two replicate samples were collected during each sampling event to provide a 
sample population size equal to that recommended by the EPA and large enough to perform the statistical analyses 
described in Section 8.0. The background data was evaluated to determine of variability in site groundwater conditions 
are adequately addressed. 

After completion of the two-year baseline period, the detection monitoring program was instituted. During detection 
monitoring, groundwater samples are collected from the wells on a semi-annual basis (i.e., two sets of samples per 
year) and the resulting data is analyzed according to the statistical procedure described below in Section 9.0. 

 

3.2.1 Analytical Requirements 
The purpose of obtaining and analyzing groundwater samples from the shallow groundwater unit is to provide early 
detection of potential migration of hazardous waste constituents from the containment units. Analytical test 
parameters have therefore been selected based upon previous sampling data and general knowledge of the waste 
present in the containment units. Accordingly, samples collected from the wells adjacent to the Eastern Containment 
(PCW-1 through PCW-8) will be analyzed for the parameters listed in Table 1. 
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Samples collected from wells adjacent to the Western Containment (PCW-9 through PCW-14) will be analyzed for the 
parameters listed in Table 1. 

4. Groundwater Sample Collection 

4.1 Water Level Measurement 
During each sampling event, the water level in each monitoring well will be measured before the well is purged. 
The water level will be measured to the nearest 0.01 foot, using a water level indicator, and will be measured from a 
reference point on the rim of the well casing established during the top-of-casing survey. These water levels will 
then be referenced to the USGS datum for use in assessing the groundwater flow behavior and the performance 
of the containment unit leachate collection systems.  

4.2 Well Purging 
Water purged from the monitoring wells will be discharged to the ground away from the well to avoid recycling 
of the flow. 

During purging, stabilization of the purged groundwater is required to ensure the collection of representative 
groundwater samples from the formation and not from the stagnant water in the well casing. Field parameters 
including pH, temperature, specific conductance, oxidation-reduction potential (ORP), dissolved oxygen (DO), and 
turbidity will be monitored using a flow-through cell apparatus. The measurement of these field parameters is used to 
evaluate if stabilization of the purged groundwater has occurred prior to the collection of groundwater samples. The 
field measurements will be measured and recorded at 5-minute intervals. Groundwater stabilization is considered 
achieved when three consecutive readings for each of the field parameters, taken at 5-minute intervals, are within the 
following limits specified by the U.S. EPA document EQASOP-GW-4 titled “Low Stress (low flow) Purging and 
Sampling Procedure for the Collection of Groundwater of Groundwater Samples from Monitoring Wells.”  

pH 0.1 pH units of the average value of the three readings 
Temperature 3 percent of the average value of the three readings 
Conductivity 0.005 milliSiemen per centimetre (mS/cm) of the average value of the three 

readings for conductivity <1 mS/cm and 0.01 mS/cm of the average value of 
the three readings for conductivity >1 mS/cm 

ORP 10 millivolts (mV) of the average value of the three readings 
DO 10 percent of the average value of the three readings 
Turbidity 10 percent of the average value of the three readings, or a final value of less 

than 5 NTU 

 

The field measurement devices will be rinsed with deionized water and calibrated at the beginning of each day in 
the field prior to use. Additionally, each field measurement device will be rinsed with deionized water prior to 
sampling at each individual monitoring well. The pH and specific conductance meters will be calibrated 
according to manufacturer’s specified procedures. In general, the pH meter is calibrated at two points that bracket 
the expected pH of the groundwater samples. The specific conductance meter is calibrated by checking the 
conductance of a standard. These calibration points are produced using stock calibrant solutions of known pH or 
conductance. Calibration data for the pH and specific conductance meters will be recorded on calibration record 
sheets. Field parameters will be measured in a sample container separate from the laboratory containers. All 
field measurements, purging, and sampling information will be recorded on a Field Sampling Form – an example is 
included in Appendix A1. 
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4.3 Groundwater Sampling 
Groundwater samples will be collected directly after the water pH and specific conductance has stabilized. In case of 
low-yield wells that are incapable of yielding three casing volumes, the wells will be evacuated to dryness once. Wells 
that are purged to dryness will be left to sufficiently recover and sampled as soon as possible (i.e. when sufficient 
ground water is available for sampling). If possible, this period will not exceed 24 hours. The groundwater samples will 
be collected and containerized in the order of parameter stability and volatilization sensitivity. The samples will be 
collected in the following order: 

a. Volatile organic compounds (VOCs);  
b. Base neutral PNAs;  
c. Cyanides; 
d. Sulfates; and  
e. Dissolved metals (field-filtered using a 0.45 um filter) 

The groundwater samples will be withdrawn from each monitoring well using disposable polyethylene bailers with 
polypropylene rope, or a peristaltic pump with well-dedicated polyethylene tubing. This standard sampling 
equipment is consistent with industry protocols and previous EGLE recommendations. If non-dedicated sampling 
equipment is utilized, field blanks will be collected at a rate of 1 per 20 samples. After cleaning with an Alconox® 
or equivalent soap solution, the equipment will be rinsed to remove all soap, and a sample of a second rinse will 
be submitted to the laboratory as the field blank sample. 

Groundwater samples to be analyzed for volatile organic compounds will be collected first after all appropriate field 
measurements have been completed. The bailer or dedicated sampling device will be gently lowered into the 
water; and samples collected for volatile analysis will be gently poured into glass vials, filled just to overflowing, 
ensuring that no air bubbles pass through the sample as the vial is being filled. If a peristaltic pump is used to collect 
ground water samples for volatile analysis, a low-flow rate of 0.1 to 0.5 liters per minute will be used to minimize 
volatilization. Random duplicate samples will be collected during the sampling events at a rate of 1 per 20 samples 
and analyzed for the full set of parameters.  

4.4 Leachate Sampling 
In order to define and characterize the chemical constituents of the leachate over time and insure that the 
detection monitoring parameters are appropriate, an analysis of the leachate for VOCs, SVOCs, Part 201 
regulated metals, cyanide, and hexavalent chromium will be conducted every five (5) years. In addition, the field 
parameters of pH, sulfate, and conductivity will be measured. This analysis will be used to determine whether 
adding or removing testing parameters for the post-closure well sampling is justified. 

5. Sample Preservation and Shipment 
Samples collected as part of post-closure monitoring will be stored in containers and with preservatives as specified 
by 40 CFR Part 136.3. The preservation and storage requirements related to the parameters specific to this post- 
closure groundwater monitoring program are identified on Table 2. 

Samples will be stored in an iced cooler (or refrigerator) until delivery to the analytical laboratory. Groundwater 
samples will be delivered to the analytical laboratory within 24 hours after collection. 

In order to minimize the possibility of misidentification of the samples, identification labels will be affixed to the 
sample containers. Sample containers will be marked by the laboratory what type of preservative is in each sample 
bottle. All sample labels will be filled out with indelible ink to prevent sample information loss. The labels include 
the following information: 
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– Sample identification number 
– Date and time of collection 
– Parameters to be analyzed  

Other information pertinent to the sample being collected (i.e. sample location, type of preservative, etc.) will be noted 
by the sampler on the field sampling record, a copy of which will be maintained with the post-closure monitoring files.  

6. Analytical Procedures 
The groundwater samples will be analyzed in accordance with the appropriate USEPA approved methods. The 
analytical methods are summarized on Table 3. All methods and associated detection limits for the USEPA analytical 
methods shown on Table 3 will be compliance with EGLE MMD Operational Memo Gen-8, Rev. 7, November 21, 
2005 (or more recent updates).  

7. Chain-of-Custody 
Sample custody will be controlled using strict chain-of-custody procedures. Prior to submittal of the sample to the 
analytical laboratory, custody of the samples will be the responsibility of the sampler. Custody will become the 
responsibility of the analytical laboratory upon receipt of the samples. The original chain-of-custody record will 
remain with the sample; the copies will be retained by the sampler and by Ford. 

Information recorded on the Chain-of-Custody form will include: 

– Unique chain-of-custody number;  
– Sample identification number;  
– Number of samples for each sample ID number;  
– Requested analyses for each sample ID; 
– Sampler’s signature; 
– Sampling date and time; 
– Laboratory receipt date; and 
– Signature of laboratory clerk.  

8. Quality Assurance/Quality Control Programs 

8.1 Quality Assurance/Quality Control – Field Procedures 
For quality control during groundwater sampling, a pump blank (if necessary) will be submitted for analysis along 
with each set of water samples. The pump blank is prepared by passing deionized water through the 
decontaminated silicone pump tubing. The water is then transferred into laboratory-prepared containers and 
stored in the iced cooler along with other samples. This pump blank assures the compatibility of the sampling 
materials with the parameters to be analyzed and verifies that no cross-contamination occurs. The pump blank is to 
be analyzed for the same parameters as the groundwater samples. As stated above, if non-dedicated sampling 
equipment is utilized, field blanks will be collected at a rate of 1 per 20 samples. After cleaning with an Alconox or 
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equivalent soap solution, the equipment will be rinsed to remove all soap, and a sample of a second rinse will be 
submitted to the laboratory as the field blank sample. 

8.2 Quality Assurance/Quality Control – Laboratory 
Procedures 

As an additional quality control procedure, the analytical laboratory will furnish quality assurance/quality control 
(QA/QC) data with all chemical analysis reports. The data supplied by the analytical laboratory includes 
information on blanks, laboratory duplicates, spike recoveries, and parameter control limits.  

The laboratory QA/QC data will be evaluated to determine the acceptability of the results. The laboratory results are 
considered acceptable if the following conditions hold: 

a. Reported method blank results are not higher than reported detection limits; 
b. Laboratory duplicates have a relative percent difference of 20% or less; and 
c. Results of recovery analyses have a percent recovery of between 80% and 120%.  

9. Rationale for Statistical Procedure Selection 
The selection of the statistical procedure described below has taken into account the inherent characteristics of the 
groundwater data collected since 1982 from the surface impoundment monitoring well network. Analysis of the 
existing groundwater data indicated two factors which must be considered in selecting a statistical procedure: The 
distribution of the data and the extent of censorship (i.e., number of values below detection limit) in the data set for 
each parameter. The effects of these two factors on the statistical procedure selection process are described in the 
following paragraphs. 

As in all statistical evaluations, the underlying distribution of the data is an important consideration. In order to use 
parametric statistics, the underlying population must be normally distributed. In other cases, the lack of an underlying 
normal distribution for the data may force the use of non-parametric statistical techniques, which do not assume an 
underlying distribution. 

Review of the groundwater monitoring data collected since 1982 indicates that the amount of censored data is 
significant. In general, individual organic parameters and some of the dissolved metals have been repeatedly non- 
detectable. Other parameters have been intermittently detected during the monitoring period. In addition, certain 
groundwater monitoring analytes that have been selected for post-closure monitoring (Table 1) such as sulfate and 
pH, have been consistently detected during the interim monitoring program. 

Based on the percentage of the values measured in the past which have been reported as below the detection limits 
(i.e., the degree of censorship), three probable groups of parameters have been identified. The first group is heavily 
censored; i.e., 98 to 100% of the values measured were reported as below the detection limit (BDL). This group will 
be referred to as Group I and will likely include some of the heavy metals and the organic compounds. The second 
group (Group II) may include parameters whose percentage of BDL values ranges from approximately 50 to 98%. 
The last group (Group III) includes parameters that are rarely BDL. This includes parameters like pH, specific 
conductance and sulfate, which are commonly found in groundwater. An initial review of available statistical methods 
indicates that the applicability of the various tests is highly dependent on the degree to which the data set being 
analyzed is censored. Therefore, separate tests were considered for each of the three parameter groups described 
above. 

Another important consideration when selecting an appropriate statistical procedure is a proper balance between the 
rate of false positives (detecting a significant increase when none has occurred) and the rate of false negatives 
(failing to detect a significant increase when it has occurred). The power of a statistical test is defined as the 
probability of correctly identifying a significant increase. The optimum statistical test is one that maintains power 
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while yielding a low rate of false positives. The rate of false positives is theoretically chosen by the investigator (i.e., 
1% or 5%), but in reality depends on the applicability of the data for the statistical test. Ford has attempted to choose 
statistical procedures that are applicable to the various monitoring parameters and that minimize false positives, 
while maintaining good power to detect significant changes in the monitoring parameters. Ford has also utilized the 
collection of a baseline data set large enough to maintain proper power. 

 

9.1 Summary of Statistical Procedure 
Groundwater quality data collected during the post-closure monitoring period has been analyzed in two phases. 
The initial phase involved establishing baseline water quality conditions at each monitoring well. The second phase 
involves routine sampling and analysis to detect significant deviations from baseline conditions using an intra-well 
comparison procedure. 

The rationale for using the intra-well procedure is based on the groundwater flow behavior that is expected to develop 
around the containment units. As explained in the Post-Closure Plan, the leachate collection systems are designed 
to maintain leachate levels within the containment units lower than the water levels in the surrounding natural 
groundwater strata. Because the potential for inward flow will be induced by the leachate collection systems, all the 
monitoring wells are installed to be up gradient of the enclosed waste. This configuration precludes the traditional 
use of an upgradient well for background groundwater quality comparison. A description if this procedure is described 
below and presented in Appendices 2 through 7. 

Each of the two data analysis phases is discussed in the following subsections. 

9.1.1 Baseline Data Collection Phase 
The statistical analysis procedures for the baseline data collection phase are summarized in the seven separate 
steps given below. 

STEP 1  Baseline Groundwater Sampling – To establish baseline groundwater quality data for the monitoring 
system, samples from the fourteen monitoring wells on a quarterly basis for a period of two years 
were collected. This sampling schedule yielded a total of 16 samples for each sampling location. 
Samples from wells PCW-1 through PCW- 8 will be analyzed for the parameters listed on Table 1. 
Samples from wells PCW-9 through PCW-14 will be analyzed for the parameters listed on Table 1. 
A two-year baseline data collection period is necessary to have sufficient data to properly characterize 
the underlying statistical distribution and to select the proper statistical method for data analysis 
during detection monitoring. Use of a two-year baseline period will provide more inclusive data 
accounting for seasonal variations or variations based on differing rainfall conditions in the two-year 
period. In addition, by collecting replicate samples on a quarterly basis for two years, the possibility for 
time dependence between samples should be less than if quadruplicate samples were tested 
quarterly for one year. 

STEP 2  Evaluation of Degree of Censorship – In order to determine the most appropriate statistical 
procedure, determine determination of the degree of censorship within the baseline data set for each 
parameter will occur at the end of the two-year period. This was determined by evaluating the 
percentage of each of the parameter’s values which are BDL. This information is used as the basis 
for selecting the appropriate statistical procedure, as described in the next subsection. 

STEP 3  Determination of Underlying Statistical Distribution – For each parameter found to be in Group II or 
Group III, a determination as to whether the baseline data is drawn from a normally distributed 
population. This determination was conducted by a two-step procedure. First, the coefficient of 
variation will be computed and then a normal probability plot was constructed. If the coefficient of 
variation and normal probability plot regression analysis strongly suggests that the background data 
set is not normally distributed, the data will be transformed to determine if the data is log-normally 
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distributed. or log-normally distributed, the data will be transformed to determine if the data is log-
normally distributed. If the data is log-normally distributed, Ford will evaluate the data using the 
Shewhart-CUSUM Control Charts to determine whether or not a statistically significant increase has 
occurred at each monitoring well (see 9.2). If the data is not normally or log-normally distributed, 
Ford will use non- parametric statistical analysis to evaluate the data. 

STEP 4  Inspection of the Baseline Data Set for Outliers – Identified erroneous values (i.e., outliers) within 
the baseline data set for any parameter with less than 50% of its values BDL and a known 
distribution. An outlier will be defined as a value for any parameter, which is more than three 
standard deviations smaller or larger than the mean value for the parameter. The mean and 
standard deviation values of the baseline data collected at each well will recomputed after all 
corrections, as described above, have been made. 

STEP 5  Establishment of Analytical Precision for the Detection Limits – At the conclusion of the baseline 
monitoring period, an analytical precision was established for the detection limit of any of the 
monitoring parameters which are found to be heavily censored (Group I). This analytical precision 
was based on the laboratory quality control information, which will be the collected by the 
laboratory at each quarterly sampling during the baseline period. This analytical precision is critically 
important in statistically evaluating the Group I data sets. 

STEP 6  Identification of Seasonal Cycles, Long-term Trends, and Serial Correlation – The baseline data 
was analyzed to determine whether or not a serial dependence or seasonal trend exists in the 
data. This was determined by examining a graph of the concentration of each parameter plotted as a 
function of time. The data was considered to have a seasonal trend if the concentration values for 
any parameter show a repetitive periodicity during the baseline period. If a seasonal influence was 
indicated in the baseline data, the removal of the seasonal effect was completed. 

STEP 7  Calculation of Means and Standard Deviations - At the conclusion of the baseline monitoring 
period, a mean and standard deviation for each monitoring parameter at each individual monitoring 
well was established. 

9.1.2 Detection Monitoring Phase 
The detection monitoring program began after the completion of the 2-year baseline data collection period. During 
detection monitoring, samples are and will continue to be collected on a semi- annual basis, as described in the 
Post-Closure Plan. For each sampling event intra-well statistical comparisons using the methods described below is 
and will be made for each monitoring parameter at each monitoring well. 

The statistical procedures described below are keyed to the percentage of BDL values in the baseline data 
collection period. The parameters will be separated into three groups based on the percentage of BDL values. The 
statistical test, which will be used to determine whether or not a statistically significant increase has occurred at a 
monitoring well for each sampling event, will be different for each of the three groups. Each of the three statistical 
methods is described below. 

GROUP I Procedures When All Baseline Data Are Below the Detection Limit – For Group I parameters, evaluation 
as to whether or not a statistically significant increase has occurred at each well if the value for the 
parameter at the well in question is above the EGLE-approved detection limit. If it is not, Ford will 
conclude that no increase has occurred.  

GROUP II Procedures When More Than 50% of the Baseline Data Are Below the Detection Limit 

 And 

GROUPIII Procedures When Less than 50% of the Baseline Data Are Below the Detection Limit – For II and III 
parameters, Ford will construct combined Shewhart-CUSUM C o n t r o l  Charts to determine whether 
or not a statistically significant increase has occurred at each monitoring well. The Shewhart Control 
chart is a graph of time of sampling versus the sample mean for the parameter being monitored. An 
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upper control limit is established based on a selected level of significance and on the standard 
deviation of the baseline data. When a point falls above an upper control limit the increase is 
regarded as significant. The CUSUM (for cumulative summation) Control Chart makes use of the 
information in the present sample, as well as previous samples, in reaching decisions as to whether 
the parameter has undergone a significant change. The combined procedure takes advantage of the 
Shewhart chart’s ability to detect large shifts the mean and the CUSUM chart’s ability to detect 
small but persistent changes. 

Group II and III will be individually evaluated to determine the underlying data distribution. As recommended by 
USEPA, Shewhart-CUSUM Control Charts are ideally used for data that is normally distributed. However 
transformation of the data (log-transformation or square-root transformation) is recommended for data that is not 
normally distributed. If the results of the transformation does not indicate a normal distribution, and the 
Shewhart-CUSUM Control Chart procedure cannot be applied, the critical value for exceedance will be the highest 
concentration of the given parameter for that well. 

Data collected during the detection monitoring period will be managed using the commercially- available 
software CHEMPOINT and CHEMSTAT. CHEMPOINT is an environmental sampling database management 
application developed to track ground-water data and CHEMSTAT is used for statistical analysis of ground-water 
monitoring data at RCRA subtitle C and D sites. Analysis methods in CHEMSTAT comply with 1989 and 1992 US 
EPA statistical guidance documents (Statistical Analysis of Ground-Water Monitoring Data at RCRA Facilities). 

 

9.2 Measures to be Instituted of Statistically Significant 
Change is Detected 

If a statistically significant increase (and/or pH decrease) is detected at any time in any monitoring well, the licensee 
shall notify the EGLE MMD by telephone within one working day and arrange a re-sampling as soon as possible 
to confirm a statistically significant increase (and/or pH decrease). Resampling must include not less than four 
replicate samples at the well(s) for the parameter in question. For data collected from non-parametric tests, if 2 of 
the 4 replicate samples are detected over the EGLE-approved detection limit (Group 1) or highest previous 
detection (Group II), or if 1 of 4 is detected at 5 times the EGLE-approved detection limit or previous detection, then 
the exceedance is confirmed. For confirming exceedances using the Shewhart-CUSUM control charts, the mean 
of the 4 replicate samples will be used as the concentration to be evaluated for confirmation. 

If the licensee determines that a statistically significant increase (and/or pH decrease) has occurred, the 

licensee shall do all of the following: 

A. Notify the Director within one working day by calling the Michigan Department of Environment, Great Lakes 
and Energy, Materials Management Division, or in the event of unavailability, the EGLE 24-hour emergency 
response operator at 1-800-292-4706. 

B. Provide follow-up notification to the EGLE Materials Management Division in writing with seven calendar 
days of the telephone call. The notification shall indicate what parameters or constituents have shown 
statistically significant changes and the well(s) in which the changes have occurred. 

C. As soon as possible, sample the groundwater in all monitoring wells located at the same containment unit 
as the monitor well that had the statistically significant increase and determine the concentration of all 
constituents identified in Appendix IX of 40 CFR Part 264 that are present in groundwater and for which 
approved analysis methods exist. The licensee may resample within one month and repeat the analysis for 
those Appendix IX compounds that were detected. Constituents detected in the first Appendix IX sampling or 
confirmed by the resampling will form the basis for compliance monitoring. 

D. Immediately take steps to determine the cause of the change and eliminate the source of discharge. 
E. Within 90 days of the determination, submit to EGLE an application for a license modification to establish a 

compliance monitoring and corrective action program meeting the requirements of R 299.9612 and 40 CFR 
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§264.99, which is adopted by reference in R 299.11003. The application shall include the following 
information: 

a) An identification of the concentration of all Appendix IX constituents found in the groundwater. 
b) Any proposed changes to the groundwater monitoring system at the facility necessary to meet the 

requirements of R 299.9612 and 40 CFR §264.99. 
c) Any proposed changes to the monitoring frequency, sampling and analysis procedures or methods, 

or statistical procedures used at the facility necessary to meet the requirements of R 299.9612 and 
40 CFR §264.99. 

F. Within 180 days, submit to the EGLE a detailed description of corrective actions that will achieve compliance 
with applicable laws and rules, including a schedule of implementation. Corrective action must also meet 
the requirements of 40 CFR §264.100, which is adopted by reference in R 299.11003, and include a plan 
for a groundwater monitoring program that will demonstrate the effectiveness of the corrective action. Such 
a groundwater-monitoring program may be based on a compliance-monitoring program developed to meet 
the requirements of 40 CFR §26499. Nothing in this condition shall be construed as prohibiting the licensee 
from requesting an alternate or maximum concentration limit under R 299.9612. 

G. During the period prior to a license modification requiring a compliance monitoring and corrective action 
program, the licensee shall provide the EGLE MMD, or his or her designee, with weekly telephone updates 
and written reports every two weeks regarding the progress to date in determining the cause of 
contamination and eliminating the discharge. The licensee shall include in the written report the results of all 
samples from the environmental monitoring conducted by the licensee.  
If the licensee determines pursuant to Conditions III.A.6. and 7. of the existing license that a 
statistically significant increase (and/or pH decrease) in hazardous constituents has occurred in 
groundwater, the licensee may demonstrate that a source other than the licensed facility caused the 
increase (and/or pH decrease) or that the increase (and/or pH decrease) resulted from error in sampling, 
analysis or evaluation. Although the licensee may make a demonstration under this condition in addition 
to, or in lieu of, submitting a license modification application within the time specified in Condition III.A.8. 
(e) of this existing license, the licensee is not relieved of the requirement to submit a license modification 
application within the time specified unless the demonstration made under this condition successfully shows 
that a source other than the licensed facility caused the increase (and/pH decrease) resulted from error in 
sampling, analysis, or evaluation. In making a demonstration under this condition, the licensee shall: 
A. Notify EGLE within seven days of the determination that it intends to make a demonstration under this 

condition. 
B. Within 90 days of the determination, submit a report to EGLE that demonstrates that a source other than 

the licensed facility solely caused the increase (and/or pH decrease), or that the increase (and/or pH 
decrease) was caused by error in sampling, analysis, or evaluation. 

C. Within 90 days of the determination, submit to EGLE an application for a license modification to 
make any appropriate changes to the groundwater monitoring program at 

D. Continue to monitor groundwater in compliance with this license. 

10. Recordkeeping and Reporting 
During the first two years of detection monitoring, results of the quarterly sampling used to establish baseline 
groundwater quality were reported to the EGLE MMD. These reports include tables showing the analytical results 
and groundwater elevations. 

Throughout the post-closure care period, Ford will maintain records of the groundwater analyses, the associated 
groundwater surface elevations, statistical analyses, and interpretations. These records are to be maintained as part 
of the facility operating record, and will be submitted for review, as specified by the EGLE MMD. During each 
semi-annual monitoring event, a semi-annual report of monitoring activities including the following information will 
be submitted to the EGLE MMD. 

a. Certification statement 
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b. A brief narrative of the sampling event; difficulties, etc. 
c. The results of the statistical evaluation of the data and reporting of any significant increase 
d. Copies of all field sampling forms 
e. A copy of the analytical laboratory data report that should include the following 

i. Sample identification 
ii. Detection Limits 
iii. Date samples were received, analyzed, and reported 
iv. Methods used for laboratory analysis for each parameter 

f. Tabular data summaries 
g. Site map with groundwater monitoring locations summarizing groundwater analytical data 
h. A brief descriptive summary of the overall quality of the analytical data and QA/QC results, including: 

i. Holding time requirements 
ii. Matrix interference occurrences 
iii. Detection limit issues 
iv. Surrogate recovery quality 
v. Matrix spike/matrix spike duplicates (MS/MSD) data relative to method requirements 
vi. Any other significant problems 

i. A summary of on-going Operation and Maintenance issues related to the groundwater monitoring program 
j. Electronic Data Deliverables (EDDs) that comply with the United States Environmental Protection Agency 

(USEPA) Region 5 submittals  

The licensee shall submit the results of all environmental monitoring required by this license in the form of an 
Environmental Monitoring Report to the EGLE MMD within 90 days of the sample collection or within 7 days of receipt 
of the analytical results, whichever is sooner.  

11. References 
1. Sykes, A.L., R.A. Mc Allister, and J.B. Homolya. 1986 Sorption of Organics by Monitoring Well 

Construction Materials. Groundwater Monitoring Review, Fall 1986. 
2. Parker, Louise V., Allan D. Hewitt and Thomas F Jenkins. 1990 Influence of Casing Materials on Trace–

Level Chemicals on Well water. Groundwater Monitoring Review, Spring 1990. 
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Table 1 Groundwater Sample Test Parameters 

 

Monitoring Wells PCW-1 Through PCW-8 Monitoring Wells PCW-9 Through PCW-14 

pH pH 

Sulfate Sulfate 

Specific Conductance Specific Conductance 

Total Cyanide Total Cyanide 

Volatile Aromatic Organic Compounds Volatile Aromatic Organic Compounds 

Halogenated Volatile Organic Compounds Halogenated Volatile Organic Compounds 

Base Neutral PNAs Base Neutral PNAs 

Sulfate Sulfate 

Cadmium (Dissolved) Cadmium (Dissolved) 

Chromium (Dissolved) Chromium (Dissolved) 

Chromium VI (Dissolved) Chromium VI (Dissolved) 

Copper (Dissolved) Copper (Dissolved) 

Nickel (Dissolved) Nickel (Dissolved) 

Lead (Dissolved)  
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Table 2 Sample Container and Preservation Requirements 

Parameter Container Preservative Holding Time 

Dissolved Metals HDPE No Preservative, 4°C 6 Months 

Dissolved Cr VI HDPE No Preservative, 4°C 24 Hours 

Sulfate HDPE No Preservative, 4°C 28 Days 

Total Cyanide HDPE NaOH to pH>12, 4°C 14 Days 

Volatile Organic Compounds Glass VOA Vial with Teflon 
Lined Septa 

HCl to pH<2, 4°C 14 Days 

Base Neutral PNAs Glass Amber No Preservative, 4°C 7 Days 
 

 

Notes: 

1. Size of container to be determined and provided by analytical laboratory 
2. Dissolved metals will be accomplished by field filtering sample using a 0.45 um filter 
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Table 3 Analytical Methods 

Parameter EPA Analytical Method 

Cadmium 200.8 

Chromium 200.8 

Hexavalent Chromium 3500-CrB 

Copper 200.8 

Lead 200.8 

Nickel 200.8 

Total Cyanide 9010B335.4/4500 

pH *** 

Specific Conductance *** 

Sulfate 300.0 

Halogenated Volatile Organic Compounds 8260 

Aromatic Volatile Organic Compounds 8260 

Base Neutral PNAs 8270 

 
 
Notes: 
*** - Field measurement, performed according to manufacturer’s application 
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Appendix A  
Field Sampling Form 
 

 
  



Project Name: Ref. No.: Date:Personnel:

Monitoring Well Data

Well No.: PCW-13

6/9/2021 12:12:50 PMDillon AntulisMonroe warehouse

Time
Pumping 

Rate (ml/min)

Depth to 
Water

()

Drawdown 
from Initial 
Water Level

(ft)
Temperature 

°F
Conductivity

(μS/cm)
Turbidity

NTU
DO

(mg/L) pH
ORP
(mV)

Volume 
Purged, Vp

(gal)

No. of Well 
Screen 
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Appendix B  
Method for Determining Whether the 
Background Data was Drawn from a Normal 
or Lognormal Distribution and Adjustments 
for Lognormal Character 
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Appendix C  
Methods for Estimating the Mean and 
Variance of Censored Data 
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Appendix D  
Methods for Reducing the Effect of 
Seasonality, Trend and Serially Influenced 
Data 
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Appendix E  
The Critical Value Method 
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Appendix F  
The Proportions Test with the Tolerance 
Limits Default 
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Appendix G  
The ShewHart-CUSUM Control Chart 
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FORM EQP 5111 ATTACHMENT TEMPLATE B2
CORRECTIVE ACTION INFORMATION

The administrative rules promulgated pursuant to Part 111, Hazardous Waste Management, of 
Michigan’s Natural Resources and Environmental Protection Act, 1994 PA 451, as amended 
(Act 451) R 299.9504(1)(c), R 299.9508(1)(b), R 299.9525, R 299.9629, R 299.9635, and 
R 299.9636; §§324.11115a and 324.11115b of Act 451; and Title 40 of the Code of Federal 
Regulations (CFR) §270.14(d) and Part 264, Subpart F, establish requirements for submitting 
corrective action information and implementing a corrective action program for hazardous waste 
management facilities. All references to 40 CFR citations specified herein are adopted by 
reference in R 299.11003.

This license application template addresses requirements for corrective action information for the 
waste management units (WMU) at the River Raisin Warehouse facility in Monroe, Michigan.  This 
template includes facility background information, current conditions, and release assessment 
requirements for operating license applications.  This template supplies information to support the 
corrective action program specified in R 299.9629.  In this template, applicants must include 
appropriate justification for the proposed elimination of any WMU from the corrective action 
program under Part 111 of Act 451.  

(Check as appropriate)

Applicant for Operating License for Existing Facility:

R 299.9629 Corrective Action

Elimination from corrective action requirements proposed for one or more units

More than one box may be checked, if one or more WMUs are proposed for elimination 
from corrective action requirements

Applicant for Operating License for New, Altered, Enlarged, or Expanded Operating License:

R 299.9629 Corrective Action

Elimination from corrective action requirements proposed for one or more units

B2.A FACILITY BACKGROUND
B2.A.1 History and Description of Ownership and Operation 
B2.A.2 Environmental Setting

B2.A.2(a) Climate
B2.A.2(b) Topography
B2.A.2(c) Hydrogeology
B2.A.2(d) Soil
B2.A.2(e) Surface Water
B2.A.2(f) Surrounding Land Uses
B2.A.2(g) Critical Habitats and Endangered Species

B2.A.3 Characterization of Potential or Actual Sources of Contamination
B2.A.3(a) [Name of Unit or Unit Group]

B2.A.2(a)(1) Unit Characteristics
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B2.A.2(a)(2) Waste Characteristics and Management
B2.A.2(a)(3) History of Releases or Potential to Release

B2.B FACILITY’S ASSESSMENT OF KNOWN NATURE AND EXTENT OF CONTAMINATION
B2.B.1 Groundwater

B2.B.1(a) Characterization History
B2.B.1(b) Description of Horizontal and Vertical Extent of Plume(s)
B2.B.1(c) Horizontal and Vertical Direction of Contaminant Movement
B2.B.1(d) Velocity of Groundwater Contaminant Movement
B2.B.1(e) Factors Influencing Plume Movement
B2.B.1(f) Extrapolation of Future contaminant Movement
B2.B.1(g) Recommendations or Established Requirements for Additional 

Investigations
B2.B.2 Soil

B2.B.2(a) Characterization History
B2.B.2(b) Description of Horizontal and Vertical Extent of Contamination
B2.B.2(c) Description of Soil and Contaminant Properties
B2.B.2(d) Velocity and Direction of Contaminant Movement
B2.B.2(e) Extrapolation of Future Contaminant Movement
B2.B.2(f) Recommendations or Established Requirements for Additional 

Investigations
B2.B.3 Surface Water and Sediment

B2.B.3(a) Characterization History
B2.B.3(b) Description of Horizontal and Vertical Extent of Any 

Contamination
B2.B.3(c) Velocity of Contaminant Movement
B2.B.3(d) Description of Sediment Characteristics
B2.B.3(e) Description of Physical, Biological, and Chemical Factors That 

May Influence Contaminant Movement and Their Effects
B2.B.3(f) Proposed or Final Mixing Zone Determinations for Any On-Site 

Contamination Venting to a Surface Water Body
B2.B.3(g) Recommendations or Established Requirements for Additional 

Investigations
B2.B.4 Air

B2.B.4(a) Characterization History
B2.B.4(b) Description of Horizontal and Vertical Direction and Velocity of 

Contaminant Movement
B2.B.4(c) Rate and Amount of Release
B2.B.4(d) Recommendations or Established Requirements for Additional 

Investigations
B2.B.5 Subsurface Gas Contamination

B2.B.5(a) Characterization History
B2.B.5(b) Description of Horizontal and Vertical Extent of Subsurface Gas 

Contamination Migration
B2.B.5(c) Rate, among, and Density of Gases Being Emitted
B2.B.5(d) Recommendations or Established Requirements for Additional 

Investigations
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B2.C FACILITY’S EXPOSURE ASSESSMENT
B2.C.1 Human Exposure and Threats

B2.C.1(a) Exposure Pathway
B2.C.1(b) Actual or Potential Receptors
B2.C.1(c) Evidence of Exposure

B2.C.2 Environmental Exposure and Threats
B2.C.2(a) Exposure Pathway
B2.C.2(b) Actual or Potential Receptors
B2.C.2(c) Evidence of Exposure

B2.D INTERIM MEASURES
B2.D.1 [Name of Interim Measure]

B2.D.1(a) Objective of the Measure
B2.D.1(b) Design and Construction
B2.D.1(c) Operation, Monitoring, and Maintenance
B2.D.1(d) Evaluation of Measure Effectiveness
B2.D.1(e) Proposed or Required Schedules for Continued Operation or 

Future Changes in the Measure
B2.E ENVIRONMENTAL INDICATORS

Attachment B2.E.1 Environmental Indicator Checklists
B2.F FACILITY’S ASSESSMENT OF KNOWN OR PROPOSED CONSTITUENTS OF 

CONCERN
B2.G ESTABLISHED OR PROPOSED CLEANUP CRITERIA
B2.H ESTABLISHED OR PROPOSED COMPLIANCE POINTS AND PERIODS
B2.I OFF-SITE ACCESS
B2.J PUBLIC INVOLVEMENT PLAN
B2.K HEALTH AND SAFETY PLAN
B2.L NOTICE REQUIREMENTS
B2.M JUSTIFICATION FOR PROPOSED ELIMINATION OF ANY WASTE MANAGEMENT UNIT 

FROM THE CORRECTIVE ACTION PROGRAM OR INTENT TO PROCEED WITH 
CORRECTIVE ACTIONS
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B2.A FACILITY BACKGROUND

B2.A.1 History and Description of Ownership and Operation

Site description and history along with site operations, site ownership, regulatory history and
previous investigations are described in Attachments A1, General Facility Description and A11, 
Post-Closure Plan.

B2.A.2 Environmental Setting

The environmental setting is described in Attachments A1, General Facility Description and A11, 
Post-Closure Plan.

B2.A.2(a) Climate

General meteorological information for Monroe County, presented within this section, is excerpted 
from the United States Department of Agricultural Soil Survey of Monroe County.

In the winter the average temperature is 27.6ºF, and the average daily minimum temperature is 
20.2ºF.  In summer the average temperature is 71.6ºF, and the average daily maximum 
temperature is 81.9ºF.

The total annual precipitation is 31 inches.  Of this, 17.91 inches, or 58 percent, usually falls in 
April through September.  In 2 years out of 10, the rainfall in April through September is less than 
14.7 inches.  Thunderstorms occur about 42 days each year, and most occur in June and July. 
Average seasonal snowfall is 32.9 inches.  On an average of 34 days, at least 1 inch of snow is on 
the ground.  The number of such days varies greatly from year to year.

Average relative humidity at Detroit Metropolitan Airport in mid-afternoon is about 60 percent.  
Humidity is higher at night and near Lake Erie.  The average at dawn is about 82 percent.  The 
sun shines 67 percent of the time possible in summer and 38 percent in winter.  Prevailing wind is 
from the southwest.  Average wind speed is highest, 11.8 miles per hour, in March, and in 
January, February, and April it is more than 11.6 miles per hour.

From 1995 to 1999 daily meteorological measurements were collected at the RRW.  The readings 
included precipitation, temperature, wind speed, and wind direction.  This data was presented 
within the Closure Certification Report, dated September 1999, but is not included herein.

B2.A.2(b) Topography

A topographic map can be seen in Attachment II, Topographic Map.

B2.A.2(c) Hydrogeology

Ground water at the site occurs in both shallow soils and bedrock underlying the site.  A native 
deposit of saturated lacustrine clay and glacial clay till separates the two ground water units.  
Above the saturated clay, ground water is encountered within the marsh sediments and 
discontinuous sand deposits.  This shallow ground water unit is not an aquifer since it is incapable 
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of yielding sufficient quantities of ground water to wells.  Groundwater in the shallow sediments is 
hydraulically connected to surface water at the site, as evidenced by the close agreement between 
water elevations in shallow monitoring wells and the surrounding surface water bodies.

Groundwater in the bedrock aquifer beneath the site exists under confined conditions; that is, the 
piezometric surface is above the contact between the rock formation and the overlying glacial clay.
Upward ground water flow is restricted by the clay deposit, which exhibits a laboratory measured 

hydraulic conductivity on the order of 10-8 centimeters per second (RCRA/MI Act 64 Post-Closure 
Operating License Application, NTH, 1994).  Although this upward flow is restricted, the 
piezometric surface of the bedrock aquifer is near or above the ground surface at the site. This 
piezometric level has been measured historically at the site and on a quarterly basis during the last 
year.  This confirmed upward hydraulic gradient, the key component of the on-site containment 
unit design, mitigates the possibility of the downward migration of chemical constituents from 
potentially impacted areas on-site. 

Based upon historic ground water elevation measurements from deep observation wells located 
on-site, the horizontal direction of ground water flow in the bedrock aquifer is from north to south 
under a flow gradient of 0.0006 to 0.004.

B2.A.2(d) Soil

Five principal geologic strata have been identified at the site.  These strata include: 1) surface fill 
deposits; 2) lacustrine and glacial clay; 3) relatively continuous marsh deposits; 4) a number of 
discontinuous sand deposits; and 5) bedrock.  Each of these principal features is described in 
detail below. 

Surface Fill is present within the RRW operational area.  This fill has been placed in conjunction 
with RRW operation over the extended facility history.  This fill is widely varied across the site and 
can consist of soil, aggregate, coal, foundry sand, or demolition debris.  Fill deposits within the two 
on-site containment units is estimated to vary from 10 to 40 feet thick.  Fill outside of the 
containment units within theRRW operational area is estimated to vary from 0 to 15 feet thick.

Native Clays are estimated to be 2 to 24 feet thick. Two distinct native clay units medium to stiff 
mottled brown and gray silty clay with occasional reddish clay inclusions.  This deposit varies in 
thickness from 0 to 8 feet.  A deposit of glacial till underlies the lacustrine clay.  This till is generally 
hard to very hard and consists of a silty clay matrix containing varying amounts of coarser 
materials (fine sand to cobbles).  The glacial till appears to occur throughout the site, and varies in 
thickness from 2 to 20 feet.

Marsh Deposits are estimated to be up to 8 feet thick.  These deposits consist of sediments, with 
occasional organic matter such as shells, and peat.  The sediments are typically light gray in color 
with a clayey silt soil texture.  The peat is fibrous in texture and is typically present as seams within 
the sediment deposits.  This stratum is present in the marsh areas around the RRW but is not 
present within the RRW operational area. 
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Discontinuous Sand Deposits approximately 5 to 9 feet thick reportedly lie below portions of the 
surface fill materials within the area of the closed containment units.  Two separate sand deposits 
have been identified at the facility.  One sand deposit is located in the south central portion of ECU 
(former Area C), and one sand deposit is located in the northwest portion of the WCU (former 
Area D).  These sand deposits may represent buried stream channel deposits.  The sand deposits 
contain significant quantities of shells, and may be located in the vicinity of stream channels 
identifiable on historical aerial photographs.  

Bedrock in the vicinity of the facility was encountered at an elevation ranging from 536 to 559, 
based upon auger refusal during drilling around the perimeter of the containment units.  These 
bedrock elevations are 21 feet to 44 feet below the typical site elevation of 580. 

Bedrock at the site is classified as the Bass Island Group.  The Bass Island Group consists of 
dolomites deposited in the late Silurian age and includes River Raisin and underlying Put-in-Bay 
dolomites.  A review of the bedrock surface topography map provided in the SMGD report 
indicates that the bedrock surface is generally encountered at an elevation ranging from 520 feet 
to 550 feet above mean sea level across the site.  The elevation increases in a northwesterly 
direction, away from Lake Erie and the River Raisin.

Raisin River Dolomite underlies the glacial till at the site.  Test borings indicate that this dolomite 
occurs in association with a layer of soft blue-gray shale.  The shale and dolomite are often highly 
fractured or brecciated.  Reportedly, at one location in the southwest portion of the WCU, a seam 
of gravely coarse sand was encountered below approximately 9 feet of shale breccia.  
Groundwater within the bedrock is under confined conditions.

B2.A.2(e) Surface Water

The predominant hydrologic feature in the area is Lake Erie, located approximately 0.75 miles 
west of the RRW operational area.  Water levels within Lake Erie vary dependent upon multiple 
factors including recharge from the various rivers feeding the lake, discharge from the Niagara 
River at the eastern terminus (controlled by the United States Army Corps of Engineers), 
evaporation, rainfall, and wind direction.  Variations in the water levels of Lake Erie impact surface 
water flow around the facility.  In other words, as water levels increase in Lake Erie, the flow 
gradient to the lake is decreased and water within surface water bodies adjoining the RRW 
operational area increase; likewise, when water levels in Lake Erie decrease the flow gradient to 
the lake is increased and water within surface water bodies adjoining the RRW operational area 
decrease.

Several surface water bodies surround the RRW operational area.  These include: the Raisin River 
along the southern boundary; the West Marsh along the west boundary; the North Intake Canal 
along the northern boundary; the East Intake Canal and North Marsh northeast of the RRW 
operational area; and the East Marsh east of the RRW operational area between the RRW and
Lake Erie.  Surface water levels within these bodies vary dependent upon evaporation, rainfall, 
and Lake Erie water levels.
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Surface water levels within the River Raisin, North Intake Canal, and East Intake Canal generally 
correlate closely to Lake Erie water levels.  This is due to the direct connection between these 
water bodies and Lake Erie.  There is also a general correlation between the West Marsh and 
River Raisin due to the direct connection between these two water bodies.  The North Marsh and 
East Marsh are surrounded by perimeter berms that restrict interaction between the marshes and 
other adjacent water bodies.

With the exception of evaporation and infiltration, precipitation at the site typically enters directly 
into one of the on-site surface water bodies or onto the ground surface where it may travel via 
overland flow to one of the surrounding water bodies.  The exception to this general surface water 
flow pattern is within the active RRW operational area.  Precipitation that falls onto the active RRW 
operational area typically falls onto a hard surface (concrete or asphalt) and flows to the storm 
water management system.  The storm water management system conveys the water to the on-
site wastewater treatment system for management and discharge via either the City of Monroe 
publicly owned treatment works (POTW) or the 002 Outfall, as appropriate.

B2.A.2(f) Surrounding Land Uses

Review of the United States Department of Interior - Geological Survey (USGS) Topographical 
map, Stony Point Quadrangle, indicates that the RRW, along with properties to the immediate 
north, south and west, are located within the corporate limits of the City of Monroe.  The eastern 
corporate limits extend to Lake Erie, along the eastern edge of the property.  Frenchtown Charter 
Township is located approximately 0.23-miles to the north and 0.25-miles to the south of the RRW 
property, respectively.

MSG obtained current zoning maps from the City of Monroe and Frenchtown Charter Township.  
The City of Monroe zoning map indicates that the RRW property is currently zoned I-2, General 
Industrial District.  A copy of the City of Monroe zoning map for the RRW property is presented as 
Drawing 1.  Properties to the north (sections of Sterling State Park and the adjacent marsh), south 
and west (adjacent marshland to I-75 Expressway and beyond) are also currently zoned General 
Industrial District.  A small strip of property situated between East Elm Avenue and the River 
Raisin to the west of the RRW to I-75 Expressway is currently zoned Waterfront Commercial 
District (WC).  The property is currently partially undeveloped and partially being used as a RV 
campground/boat storage.

Review of the Frenchtown Charter Township Zoning Map indicates that the properties to the north 
of the City of Monroe near the RRW are currently zoned as Public Service (PS), i.e. Sterling State 
Park and adjacent marsh, and Agricultural (A).  A strip of single family residential zoning is located 
between the A and PS areas, approximately 600 feet north of City of Monroe Corporate Limit.

B2.A.2(g) Critical Habitats and Endangered Species

As stated previously, the RRW is situated near large bodies of water and there are several large 
tracts of wooded land on and surrounding the site.  A variety of wildlife and vegetation thrive in the 
vicinity of the site.  Wildlife observed near the RRW on a regular basis includes: deer, muskrat, 
squirrel, raccoon, rabbit, fox, snake, wood duck, Canada geese, swan, turtle and bald eagles.  In 
fact, as outlined in RCRA Post Closure Permit conditions, a study was performed by Eagle 
Environmental of Haslett, Michigan to identify bald eagle protective measures.  The United States 
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Fish and Wildlife Service (FWS) as well as the Michigan Department of Natural Resources 
(MDNR) were involved in the evolution of the plan that was prepared using current FWS 
guidelines.  During the course of the remediation project (containment unit closure and closure of 
areas outside of containment), the eagle management plan was implemented.  Due to the success 
of the eagle management plan, the eagles can still be found nesting on RRW property.

The marshes, which surround the RRW to the east and west, provide a wide variety of vegetation. 
Types of vegetation that can be seen include marsh lily, grass, dogwood, and American Lotus.  Of 

particular note is the protected species, American Lotus, which blooms in August in the East 
Marsh.  The concentration of lotus in this area is among the highest in the state.  In addition, 
vegetation was planted in disturbed areas outside of the containment units and on the top of the 
closed containment units to protect the cap system by reducing erosion.

B2.A.3 Characterization of Potential or Actual Sources of Contamination
[R 299.9504(c) and 40 CFR §270.14(d)]

This section describes actual or potential sources of contamination at the River Raisin that are 
subject to the corrective action requirements of Part 111 of Act 451.  These sources include 
WMUs that are discernible units at which contaminants have been placed at any time, or at which 
contaminants have been released, or at which there is a threat of release regardless of the 
intended use of such unit.  These sources also include areas of concern that are those units which 
do not meet the definition of WMU, but which may have released contaminants to the environment 
on a non-routine basis, or which may present an unacceptable risk to public health, safety, 
welfare, or the environment, 

B2.A.3(a) Salaried Parking Lot (SPL)

B2.A.3(a)(1) Unit Characteristics

The SPL is a 200 by 300-foot asphalt parking lot constructed in 1971, with a 6-inch base 
reportedly composed of a mixture of F006 hazardous waste sludge and fly ash. The parking lot 
operated from 1971 until present.

Figure 1 - Site Location Map, included in Attachment A-11 indicates the location of the RRW 
relative to existing roads and other features.  Figure 2 - Site Plan, included in Attachment A-11
details the locations of the CAMUs and existing SWMUs at the site.

B2.A.3(a)(2) Waste Characteristics and Management

For the SPL, GSI Protection Criteria was exceeded for selenium and mercury, and Residential Soil 
Direct Contact and Residential/Industrial Drinking Water Protection Criteria was exceeded for 
arsenic.  Site specific criteria for PCBs (9,000 ug/kg) was also exceeded in spots within the SPL.  
The source of the contaminants in this unit are unknown.

B2.A.3(a)(3) History of Releases or Potential to Release

The history of releases in this unit is unknown.
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B2.A.3(b) Coal Pile (CP)

B2.A.3(b)(1) Unit Characteristics

The CP Area is a 175-foot by 400-foot area adjacent to the River Raisin and DTA.  The USEPA 
identified coal as the material of concern at this location, although coal is not a solid waste as 
defined by RCRA.  Coal piles were once stored in this area with no containment or liners.  This 
area was covered by an asphalt pad as part of remediation activities associated with the Raisin 
River Area of Concern.

Figure 1 - Site Location Map, included in Attachment A-11 indicates the location of the RRW
relative to existing roads and other features.  Figure 2 - Site Plan, included in Attachment A-11
details the locations of the CAMUs and existing SWMUs at the site.

B2.A.3(b)(2) Waste Characteristics and Management

Sampling of this area was performed as part of the SWMU investigation in February of 1999.  
Based upon the SWMU Report and the February 29, 2000 comments by MDEQ, additional 
evaluation of this SWMU was necessary.  MSG collected additional soil samples at this SWMU 
and conducted an exposure pathway evaluation for the compounds of concern identified in the RFI 
Work Plan: arsenic (As), barium (Ba), Cd, Cr, Cu, lead (Pb), mercury (Hg), selenium (Se), silver 
(Ag), Zn and polynuclear aromatics (PNAs).  The additional soil sampling and analysis was 
conducted in June 2001.  For the CP Area, GSI Protection Criteria was exceeded for selenium, 
naphthalene, phenanthrene, and mercury and Residential Soil Direct Contact was exceeded for 
arsenic.

B2.A.3(b)(3) History of Releases or Potential to Release

The history of releases in this unit is unknown.

B2.A.3(c) Former Coal Pile (FCP)

B2.A.3(c)(1) Unit Characteristics

The FCP is a 150-foot by 425-foot area adjacent to the River Raisin, which is no longer used for 
coal storage.

Figure 1 - Site Location Map, included in Attachment A-11 indicates the location of the RRW 
relative to existing roads and other features.  Figure 2 - Site Plan, included in Attachment A-11
details the locations of the CAMUs and existing SWMUs at the site.

B2.A.3(c)(2) Waste Characteristics and Management

Sampling of this area was performed as part of the SWMU investigation in March of 1998.  Results 
of this sampling were presented in the SWMU report.

Based upon the SWMU Report and the February 29, 2000 comments by MDEQ, additional 
evaluation of this SWMU was necessary.  MSG collected additional soil samples at this SWMU 
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and conducted an exposure pathway evaluation for the compounds of concern identified in the RFI 
Work Plan, specifically As, Ba, Cd, Cr, Cu, Pb, Hg, Se, Ag, Zn and PNAs.  The additional soil 
sampling and analysis was conducted in June 2001.  For the FCP, GSI Protection Criteria was 
exceeded for selenium and mercury.

B2.A.3(c)(3) History of Releases or Potential to Release

The history of releases in this unit is unknown.

B2.A.3(d) Rifle Range (RRE)

B2.A.3(d)(1) Unit Characteristics

The RRE is a 35-foot by 50-foot area near the River Raisin and East Marsh. Reportedly, F006 
hazardous waste sludge was stored in this area before it was removed and filled in with clay.

Figure 1 - Site Location Map, included in Attachment A-11 indicates the location of the RRW 
relative to existing roads and other features.  Figure 2 - Site Plan, included in Attachment A-11
details the locations of the CAMUs and existing SWMUs at the site.

B2.A.3(d)(2) Waste Characteristics and Management

Sampling of this area was performed as part of the SWMU investigation in June of 1998.  Results 
of this sampling were presented in the SWMU report.

Based upon the SWMU Report and the February 29, 2000 comments by MDEQ, additional 
evaluation of this SWMU was necessary.  Additional soil samples at this SWMU were collected 
and an exposure pathway evaluation for the compounds of concern identified in the RFI Work 
Plan, specifically Cd, Cr, Cu, Ni, Zn and TCN was conducted.  For the RRE, GSI Protection 
Criteria was exceeded for selenium, copper, mercury, and nickel.  Residential Soil Direct Contact 
was exceeded for arsenic. Residential/Industrial Drinking Water Protection Criteria was exceeded 
for nickel.

B2.A.3(d)(3) History of Releases or Potential to Release

The history of releases in this unit is unknown.

B2.A.3(e) Demolition Disposal Area (DDA)

B2.A.3(e)(1) Unit Characteristics

The DDA is a 50-foot by 1,015-foot area along the River Raisin shoreline previously used to store 
demolition debris for erosion protection. Visual evidence of oil-like materials in this area was 
reported in the RCRA facility Assessment (RFA).  No soil samples were collected during the RFA 
review.  Demolition debris (approximately 16,000 yd3) was removed during the summer and fall of 
1997 and placed within the ECU. Sampling of this area was performed as part of the SWMU 
investigation in February of 1999.  Results of sampling were presented in the SWMU report.
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Figure 1 - Site Location Map, included in Attachment A-11 indicates the location of the RRW 
relative to existing roads and other features.  Figure 2 - Site Plan, included in Attachment A-11
details the locations of the CAMUs and existing SWMUs at the site.

B2.A.3(e)(2) Waste Characteristics and Management

Additional soil samples at this SWMU were collected and an exposure pathway evaluation for the 
compounds of concern identified in the RFI Work Plan, specifically As, Ba, Cd, Cr, Cu, Pb, Hg, Se, 
Ag, Zn, volatile organic compounds (VOCs), polychlorinated biphenyls (PCBs), PNAs and 
phthalate esters.  The additional soil sampling and analysis was conducted in June 2001.  For the 
DDA, GSI Protection Criteria was exceeded for selenium, mercury, total cyanide, phenanthrene, 
fluoranthene, naphthalene, fluorene, and pyrene.  Residential Soil Direct Contact was exceeded 
for benzo(a)pyrene, and dibenzo(a,h)anthracene. Industrial Soil Direct Contact was exceeded for 
PCBs.  Residential/Industrial Drinking Water Protection Criteria was exceeded for vinyl chloride 
and total cyanide.  Residential/Industrial Soil Volatilization to Indoor Air Inhalation Criteria was 
exceeded for vinyl chloride.

B2.A.3(e)(3) History of Releases or Potential to Release

The history of releases in this unit is unknown.

B2.A.3(f) Empty Drum Storage Area (EDSA)

B2.A.3(f)(1) Unit Characteristics

The EDSA is a 40-foot by 60-foot area previously used for the storage of drums containing waste 
oil, solvents, paint wastes and diesel fuel.  A diesel fuel storage tank was also located in this area. 
Visual evidence of black-stained concrete and staining of adjacent soils was reported in the 

USEPA’s RFA.  The RCRA Post-Closure License reports that “sampling indicates the presence of 
heavy metal and organics in soils.” Sampling of this area was performed as part of the SWMU 
investigation in March of 1999.  Results of this sampling were presented in the SWMU report.

Figure 1 - Site Location Map, included in Attachment A-11 indicates the location of the RRW 
relative to existing roads and other features.  Figure 2 - Site Plan, included in Attachment A-11
details the locations of the CAMUs and existing SWMUs at the site.

B2.A.3(f)(2) Waste Characteristics and Management

Based upon the SWMU Report and the February 29, 2000 comments by MDEQ, additional 
evaluation of this SWMU was necessary.  MSG collected additional soil samples at this SWMU 
and conducted an exposure pathway evaluation for the compounds of concern identified in the RFI 
Work Plan: As, Ba, Cd, Cr, Cu, Pb, Hg, Se, Ag, Zn, VOCs, PCBs and PNAs.  The additional soil 
sampling and analysis was conducted in June and September 2001.  For the EDSA, GSI 
Protection Criteria was exceeded for selenium, copper, mercury, total cyanide, vinyl chloride, 
cadmium, zinc, xylenes, ethylbenzene, silver, 1,1,1-trichloroethane, 1,1-dichloroethylene, and cis-
1,2-dichloroethylene.  Residential Soil Direct Contact was exceeded for total cyanide and arsenic. 
Industrial Soil Direct Contact was exceeded for PCBs.  Industrial Drinking Water Protection Criteria 
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was exceeded for copper, cadmium, 1,1-dichloroethylene, ethylbenzene, total cyanide, 1,1,1-
trichloroethane, 1,1,2-trichloroethane, trichloroethylene, vinyl chloride, and total cyanide. 
Residential Drinking Water Protection Criteria was exceeded for 1,1-dichloroethane and zinc.  
Residential/Industrial Soil Volatilization to Indoor Air Inhalation Criteria was exceeded for vinyl 
chloride and 1,1-dichloroethylene.

B2.A.3(f)(3) History of Releases or Potential to Release

The history of releases in this unit is unknown.

B2.A.3(g) Former Drum Storage Area (FSDA)

B2.A.3(g)(1) Unit Characteristics

The FDSA is a 30-foot by 50-foot area previously used for less than 90-day storage of compactor 
wastes, oil and coil spring dust and slag.  Oily waste from this area was drained via a sump to 
storage tanks.  No samples were collected during the USEPA RFA. Sampling of this area was 
performed as part of the SWMU investigation in March of 1999.  Results of this sampling were 
presented in the SWMU report.

Figure 1 - Site Location Map, included in Attachment A-11 indicates the location of the RRW 
relative to existing roads and other features.  Figure 2 - Site Plan, included in Attachment A-11
details the locations of the CAMUs and existing SWMUs at the site.

B2.A.3(g)(2) Waste Characteristics and Management

Based upon the SWMU Report and the February 29, 2000 comments by MDEQ, additional 
evaluation of this SWMU was necessary.  MSG collected additional soil samples at this SWMU 
and conducted an exposure pathway evaluation for the compounds of concern identified in the RFI 
Work Plan: As, Ba, Cd, Cr, Cu, Pb, Hg, Se, Ag, Zn, VOCs, PCBs and PNAs.  The additional soil 
sampling and analysis was conducted in June and September 2001.  For the FDSA, GSI 
Protection Criteria was exceeded for selenium, copper, mercury, phenanthrene, naphthalene, and 
fluoranthene. Industrial Soil Direct Contact was exceeded for PCBs and benzo(a)pyrene.

B2.A.3(g)(3) History of Releases or Potential to Release

The history of releases in this unit is unknown.

B2.A.3(h) Current Drum Storage Area (CDSA)

B2.A.3(h)(1) Unit Characteristics

At the time of the RFA, the CDSA, which measured 5-foot by 30-foot, was used for less than 90-
day storage of oily waste, compactor waste, coil spring dust, and slag.  This area was active from 
1987 until 1998.  No soil samples were collected during the RFA.  Sampling of this area was 
performed as part of the SWMU investigation in March of 1999.  Results of this sampling were 
presented in the SWMU report.
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Figure 1 - Site Location Map, included in Attachment A-11 indicates the location of the RRW 
relative to existing roads and other features.  Figure 2 - Site Plan, included in Attachment A-11
details the locations of the CAMUs and existing SWMUs at the site.

B2.A.3(h)(2) Waste Characteristics and Management

Based upon the SWMU Report and the February 29, 2000 comments by MDEQ, additional 
evaluation of this SWMU was necessary.  MSG collected additional soil samples at this SWMU 
and conducted an exposure pathway evaluation for the compounds of concern identified in the RFI 
Work Plan: As, Ba, Cd, Cr, Cu, Pb, Hg, Se, Ag, Zn, VOCs, PCBs and PNAs.  The additional soil 
sampling and analysis was conducted in June 2001. For the CDSA, GSI Protection Criteria 
was exceeded for selenium and xylenes. Industrial Soil Direct Contact was exceeded for PCBs.  
Residential Soil Volatilization to Indoor Air Inhalation Criteria was exceeded for 1,1-
dichloroethylene.

B2.A.3(h)(3) History of Releases or Potential to Release

The history of releases in this unit is unknown.

B2.A.3(i) Filter Press Area (FPA)

B2.A.3(i)(1) Unit Characteristics

The FPA is a 200-foot by 50-foot area at the wastewater treatment plant.  Visual evidence of 
staining in this area was reported in the RFA.  The RCRA Post Closure License reported that 
“sampling in this area indicated the presence of heavy metals and organics in the soils.” Sampling 
of this area was performed as part of the SWMU investigation in June of 1998.  Results of this 
sampling were presented in the SWMU report.

Figure 1 - Site Location Map, included in Attachment A-11 indicates the location of the RRW 
relative to existing roads and other features.  Figure 2 - Site Plan, included in Attachment A-11
details the locations of the CAMUs and existing SWMUs at the site.

B2.A.3(i)(2) Waste Characteristics and Management

Based upon the SWMU Report and the February 29, 2000 comments by MDEQ, additional 
evaluation of this SWMU was necessary.  MSG collected additional soil samples at this SWMU 
and conducted an exposure pathway evaluation for the compounds of concern identified in the RFI 
Work Plan: As, Ba, Cd, Cr, Cu, Pb, Hg, Se, Ag, Zn, VOCs, PCBs and PNAs.  The additional soil 
sampling and analysis was conducted in June and September 2001.  For the FPA, GSI Protection 
Criteria was exceeded for selenium and copper.

B2.A.3(i)(3) History of Releases or Potential to Release

Due to a malfunction in the filter press equipment, F006 sludge material leaked out of the east side 
of the treatment plant building and spilled onto the outside soils.  There are no filter press 
equipment remaining diminishing the potential for additional release.
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B2.A.3(j) Dead Tree Area (DTA)

B2.A.3(j)(1) Unit Characteristics

The DTA was a 100-foot by 600-foot natural ground depression adjacent to the River Raisin 
containing dead trees.  Standing water in this depression likely killed the trees.  Natural 
depressions in this area containing coal, construction debris, and fine-grained oily material were 
reported during the RFA. No soil samples were taken during the RFA.  From 1995 to 1997, 
approximately 1,000 cubic yards of construction debris and soil were removed from this area and 
placed within the on-site ECU landfill. Sampling of this area was performed as part of the SWMU 
investigation in January, April and June of 1996.  Results of this sampling were presented in the 
SWMU report.

Figure 1 - Site Location Map, included in Attachment A-11 indicates the location of the RRW 
relative to existing roads and other features.  Figure 2 - Site Plan, included in Attachment A-11
details the locations of the CAMUs and existing SWMUs at the site.

B2.A.3(j)(2) Waste Characteristics and Management

Based upon the SWMU Report and the February 29, 2000 comments by MDEQ, additional 
evaluation of this SWMU was necessary.  MSG collected additional soil samples at this SWMU 
and conducted an exposure pathway evaluation for the compounds of concern identified in the RFI 
Work Plan: As, Ba, Cd, Cr, Cu, Pb, Hg, Se, Ag, Zn, VOCs, PCBs, PNAs and phthalate esters.  
The additional soil sampling and analysis was conducted in June and September 2001.  For the 
DTA, GSI Protection Criteria was exceeded for selenium, copper, mercury, phenanthrene, 
fluoranthene, trichloroethylene, and silver. Industrial Soil Direct Contact was exceeded for PCBs. 
Residential Soil Direct Contact was exceeded for benzo(a)pyrene.

B2.A.3(j)(3) History of Releases or Potential to Release

The history of releases in this unit is unknown.

B2.A.3(k) Tower Area (TWA)

B2.A.3(k)(1) Unit Characteristics

The TWA is a section of the RRW outside of the WCU that was remediated as part of the post-
closure construction activities.  All sludge and impacted soil was excavated from this area, 
solidified, and disposed of within the on-site containment units, except for impacted soils beneath 
the bearing area of the tower foundations and within the dike adjacent to the East Intake Canal.  
Verification sampling was performed in 1997 in accordance with the MDEQ verification sampling
guidance.  A drawing showing verification sample locations, discussion of verification sampling 
procedures, and verification sample results was presented within the Certification Report. Closure 
criteria identified within the Act 64 Post-Closure Operating Permit (MID 005 057 005) were not 
achieved beneath the towers and within the dike adjacent to the East Intake Canal.  Therefore, 
further evaluation of this area was included as part of the RFI.
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Figure 1 - Site Location Map, included in Attachment A-11 indicates the location of the RRW 
relative to existing roads and other features.  Figure 2 - Site Plan, included in Attachment A-11
details the locations of the CAMUs and existing SWMUs at the site.

B2.A.3(k)(2) Waste Characteristics and Management

Based upon the sample results presented within the Certification Report and subsequent February 
29, 2000 comments by MDEQ, additional evaluation of this SWMU was necessary.  MSG collected 
additional soil samples at this SWMU and conducted an exposure pathway evaluation for the 
compounds of concern identified in the RFI Work Plan: As, Ba, Cd, Cr, Cu, Pb, Hg, Ni, Se, Ag, Zn, 
and TCN.  The additional soil sampling and analysis was conducted in June 2001.  For the TWA, 
GSI Protection Criteria was exceeded for selenium, copper, mercury, nickel, silver, and zinc.  
Residential/Industrial Drinking Water Protection Criteria was exceeded for arsenic, mercury, and 
nickel. Residential Direct Contact Criteria was exceeded for arsenic and copper.

B2.A.3(k)(3) History of Releases or Potential to Release

The history of releases in this unit is unknown.

B2.A.3(l) West Lagoon (WLA)

B2.A.3(l)(1) Unit Characteristics

The WLA is located on a portion of land north of the main plant building and south of the WCU.  It 
is currently covered by asphalt pavement and used for storage of metal part racks.  The former 
West Lagoon is approximately 512 feet long, 64 feet wide and 10 feet deep.

The former West Lagoon was closed in 1984 in accordance with an USEPA-approved Closure 
Plan.  Subsequently, MDEQ requested that the closure of the former West Lagoon be re-
evaluated as part of the review process for other surface impoundments at the Monroe Plant.  As 
part of this re-evaluation, further subsurface investigation activities were conducted at the former 
West Lagoon.  Further discussion of this investigation was included in the Closure Report.

The reviewed documents indicate that the WLA was previously used as an effluent settling pond 
for the settling of treated plating sludge and the storage of the settled wastewater treatment sludge 
until approximately 1956.  It was then converted into a surface impoundment for the storage of 
RCRA sludge.  The WLA remained in service until approximately 1984.  At that time, it was taken 
out of service and closed in accordance with the RCRA closure requirements in effect.  Prior to 
closure, the stored sludge and selected soils were excavated and disposed of at an off-site facility. 
Soil samples were collected at the completion of the excavation activities, and the closure of the 

WLA was approved by the USEPA on July 27, 1984.

As part of closure activities for remaining surface impoundments, the MDEQ requested that re-
evaluation of the WLA be included as part of the closure activities for the remaining surface 
impoundments located on-site.  Accordingly, a WLA investigation was conducted.  A total of 66 soil 
samples from 20 boring locations were collected from the WLA during 1995 as part of a limited 
subsurface investigation titled Investigation Report of Former West Lagoon.  This investigation 
was conducted by NTH Consultants LTD to satisfy Post-Closure Operating License requirements. 
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Results of this investigation were provided to MDEQ as part of the Closure Certification Report.

Figure 1 - Site Location Map, included in Attachment A-11 indicates the location of the RRW 
relative to existing roads and other features.  Figure 2 - Site Plan, included in Attachment A-11
details the locations of the CAMUs and existing SWMUs at the site.

B2.A.3(l)(2) Waste Characteristics and Management

Based upon the sample results presented within the Closure Certification Report, dated 
September 9, 1999 and subsequent February 29, 2000 comments by MDEQ, additional evaluation 
of this SWMU was necessary.  MSG has conducted an exposure pathway evaluation for the 
compounds of concern identified in the RFI Work Plan: As, Ba, Cd, Cr, Cu, Pb, Hg, Ni, Se, Ag, Zn, 
and TCN.  Additional soil sampling and analysis was not performed, but the existing data indicates 
that GSI Protection Criteria was exceeded for selenium. Residential/Industrial Drinking Water 
Protection Criteria was exceeded for selenium.  Residential Direct Contact Criteria was exceeded 
for arsenic.

B2.A.3(l)(3) History of Releases or Potential to Release

The history of releases in this unit is unknown.

B2.A.3(m) Process Canal

B2.A.3(m)(1) Unit Characteristics

Figure 1 - Site Location Map, included in Attachment A-11 indicates the location of the RRW 
relative to existing roads and other features.  Figure 2 - Site Plan, included in Attachment A-11
details the locations of the CAMUs and existing SWMUs at the site.

B2.A.3(m)(2) Waste Characteristics and Management

The source of the contaminants in this unit are unknown.

B2.A.3(m)(3) History of Releases or Potential to Release

The history of releases in this unit are unknown.

B2.A.3(n) Fire Line Area

B2.A.3(n)(1) Unit Characteristics
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In February, 2003 a leak in the building perimeter fire line occurred in the north parking area, north 
of the main manufacturing building at the RRW.  During excavation to determine the status of the 
fire line, drum fragments and fill soils were discovered.  This material was removed to a lined and 
covered 20-yd3 roll-off container pending waste characterization sampling and results.

Figure 1 - Site Location Map, included in Attachment A-11 indicates the location of the RRW 
relative to existing roads and other features.  Figure 2 - Site Plan, included in Attachment A-11
details the locations of the CAMUs and existing SWMUs at the site.

B2.A.3(n)(2) Waste Characteristics and Management

The VOCs and SVOCs analyzed for were all below detection limits.  Zinc and barium had results 
above detection limits, 17 and 1.4 mg/L respectively, and all other analyzed metals were below 
detection limits.  Aroclor 1248 had a concentration of 1,000 mg/kg while all other Aroclors were 
below detection limits.

Based on the laboratory results of the soil removed in February 2003, all soil and ground water 
encountered during the repair activities were containerized.  Soil removed from the excavation was 
placed in lined and covered 20-yd3 roll-off containers prior to disposal at EQ.  Water from the 
excavation was placed in a 10,000-gallon tank prior to disposal at EQ.   The total amount of soil 
and ground water removed from the site and disposed of was 89 tons and 116,325 gallons, 
respectively. Remedial investigation activities for the Fire Line area are currently ongoing.

B2.A.3(n)(3) History of Releases or Potential to Release

The history of releases in this unit is unknown.

B2.A.3(o) SB01-06 Area

B2.A.3(o)(1) Unit Characteristics

As part of an independent investigation being conducted for the River Raisin, the United States 
Environmental Protection Agency (USEPA) advanced six (6) soil borings (SB01 through SB06) 
and completed one (1) test pit (TP01) on the shore adjacent to the River Raisin on the Monroe 
Plant property, collected soil samples, and submitted these soil samples for analytical testing

Figure 1 - Site Location Map, included in Attachment A-11 indicates the location of the RRW 
relative to existing roads and other features.  Figure 2 - Site Plan, included in Attachment A-11
details the locations of the CAMUs and existing SWMUs at the site.

B2.A.3(o)(2) Waste Characteristics and Management

Laboratory results of the soil samples collected from SB03 and SB06 exhibited elevated 
polychlorinated biphenyl (PCB) concentrations ranging from 1.5 to 330 milligrams per kilograms 
(mg/kg).  Remedial investigation activities for the SB01-06  A area are currently ongoing.



Corrective Action Information, Revision III
Site ID No. 005 057 005

Page 18 of 33 Form EQP5111 Attachment Template B2 10/11/12

B2.A.3(o)(3) History of Releases or Potential to Release

The history of releases in this unit are unknown.

B2.B FACILITY’S ASSESSMENT OF KNOWN NATURE AND EXTENT OF CONTAMINATION

B2.B.1 Groundwater

B2.B.1(a) Characterization History

Potential ground water impacts from the identified on-site solid waste management units (SWMUs) 
have been investigated in accordance with the MDEQ approved Ground water Investigation Work 
Plan (GIWP), dated September 1, 1998, and the Act 64 Post-Closure Operating License (MID 005 
057 005).  This investigation effort is detailed in the Final Ground Water Investigation Report dated 
July 26, 2002.

The purpose of the Final Ground Water Investigation Report (FGWIR) was to document hydraulic 
monitoring conducted at the site, and ground water sampling associated with the SWMUs.  The 
ground water sampling included twelve (12) monitoring wells dedicated to SWMU ground water 
quality assessment. The hydraulic monitoring included measurement of ground water elevations at 
sixteen (16) monitoring wells dedicated to SWMU ground water quality assessment, as well as the 
existing post-closure ground water monitoring network. 

The FGWIR presented the results of ground water sampling conducted in January/February 2001, 
May 2001, August 2001 and December 2001 at the downgradient monitoring wells.  Sample 
parameters included the following.

• Volatile Organic Compounds (VOCs) using USEPA Method 8260
• Semi-Volatile Organic Compounds (SVOCs) using USEPA Method 8270
• Polychlorinated Biphenyls (PCBs) using USEPA Method 8082
• Pesticides using USEPA Method 8081
• Herbicides using USEPA Method 8051
• Total Cyanide (TCN) using USEPA Method 9010B
• Seventeen (17) Metals using USEPA Methods 6010 and 7470
• Dioxins using USEPA Method 1613A

Completion of the sampling provided data to determine ground water quality downgradient of each 
SWMU.  Furthermore, three of the ground water monitoring wells (GW-7, GW-8, and GW-9), not 
associated with SWMUs at the site were sampled.  These monitoring wells are located at the 
southern boundary of the site along the River Raisin, and were included in the sampling program 
to investigate ground water quality downgradient of the main plant area.  The GW wells that were 
sampled, associated with each SWMU, are shown in the following table. 

SWMU Wells Downgradient Well
Salaried Parking Lot GW-1, GW-2, GW-3 GW-2
Former Coal Pile GW-4, GW-5, GW-6 GW-5

Dead Tree Area GW-10, GW-11R, 
GW-12 GW-10, GW-11R, GW-12
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Coal Pile GW-10, GW-11R, 
GW-12 GW-10, GW-11R, GW-12

Demolition Disposal Area GW-10, GW-11R, 
GW-12 GW-10, GW-11R, GW-12

Filter Press Area GW-13, GW-14 GW-13

Current Drum Storage Area GW-13, GW-14, 
GW-15 GW-14

Former Drum Storage Area GW-14, GW-15 GW-15
Empty Drum Storage Area GW-15, GW-16 GW-16

Hydraulic monitoring conducted during the Final Ground Water Investigation verified the down 
gradient ground water wells associated with each SWMU, and data indicated that inward and 
upward hydraulic gradients were established and maintained at the ECU and WCU.  

Prior to the collection of samples for laboratory analysis, the field parameters of temperature, pH, 
and specific conductivity were recorded at each monitoring well location.  Ground water 
temperatures ranged from 4.4 to 21.5 degrees Celsius, and the specific conductivity 
measurements ranged from 0.53 to 4.91 mS/cm.  The pH measurements at the ground water 
monitoring wells ranged from 6.1 to 7.8.

The results from the GW wells were evaluated against all MDEQ Part 201 criteria.  Concentrations 
above Residential Drinking Water (RDW) and Ground Water-Surface Water Interface (GSI) 
criteria constituted the majority of exceedances. Concentrations were compared with all Part 201 
criteria and any criteria exceedance other than RDW and GSI are noted on the tables in Section 
B3.

There were no herbicides, pesticides or dioxins detected in any of the ground water well samples 
during all of the sampling periods and the levels of total cyanide and SVOCs measured in the 
ground water samples were consistently lower than all established criteria.  Silver, tin and beryllium 
were never detected at the GW wells.  Barium, cobalt, thallium and zinc were detected but never 
exceeded any criteria at any of the GW wells.

Antimony RDW exceedances were recorded at each GW well during January and/or May 2001.  
However, antimony was not detected at any well during the September or December 2001 
sampling periods.  The only mercury detection and exceedance occurred at GW-16 in May.  No 
other detections of mercury were recorded.  All selenium concentrations above GSI criteria at the 
down gradient SWMU wells were subjected to trend analyses and shown to be non-significant.  
Monitoring well GW-15 was the only location that had a nickel exceedance.

During each of the four sampling rounds, samples collected from GW-11R exceeded both GSI and 
RDW criteria for arsenic.  However, GW-10, which did not have any reported arsenic 
exceedances, is located down gradient from GW-11R.

PCBs were detected and exceeded RDW and GSI criteria during each sampling period at GW-16. 
Monitoring well GW-16 is the only GW well where PCBs were detected.

Vinyl Chloride exceedances occurred during each of the four sampling periods for ground water 
wells GW-11R, GW-12, GW-15, and GW-16 with the exception of the May sampling round for 
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GW-15.  All noted exceedances were above both GSI and RDW criteria with the exception of the 
May and December sampling rounds for GW-11R (only a RDW criteria exceedance), and the 
December sampling round for GW-16 (also a RDW criteria exceedance).  Vinyl chloride was not 
detected at any other well during any of the sampling periods.  GW-15 also had exceedances for 
several VOCs that were not detected at any of the other GW wells.

B2.B.1(b) Description of Horizontal and Vertical Extent of Plume(s)

There are no plumes at the site.

B2.B.1(c) Horizontal and Vertical Direction of Contaminant Movement

There are no plumes at the site.

B2.B.1(d) Velocity of Groundwater Contaminant Movement

There are no plumes at the site.

B2.B.1(e) Factors Influencing Plume Movement

There are no plumes at the site.

B2.B.1(f) Extrapolation of Future Contaminant Movement

There are no plumes at the site.

B2.B.1(g) Recommendations or Established Requirements for Additional Investigations

Remedial Investigation (RI) for supplemental investigation activities associated with RCRA Facility 
Investigation (RFI) and the Final Ground Water Investigation at the River Raisin Warehouse are 
currently ongoing.  These activities were discussed between the MDEQ, Ford, and MSG in multiple
correspondence (both written and verbal), and were ultimately approved by the Michigan 
Department of Environmental Quality (MDEQ) in a June 6, 2014 letter to Ford.

B2.B.2 Soil

B2.B.2(a) Characterization History



Corrective Action Information, Revision III
Site ID No. 005 057 005

Page 21 of 33 Form EQP5111 Attachment Template B2 10/11/12

The Waste Disposal Surface Impoundment Closure Project at the Ford River Raisin Warehouse 
(RRW) in Monroe, Michigan was undertaken by Ford Motor Company (Ford) to properly close on-
site waste management units.  Work for this project was performed in accordance with the Act 64 
Post-Closure Operating License and the Resource Conservation and Recovery Act (RCRA) Permit 
(MID 005 057 005), dated March 27, 1995.  This closure involved construction of two final on-site 
containment units, the Western Containment Unit (ECU) and the Western Containment Unit 
(WCU), that encompassed six separate surface impoundments (Areas A, B, C, D, the Polishing 
Lagoon, and the North Lagoon).  In addition, six areas outside the boundary of the two on-site 
containment units were cleaned to applicable standards, the contents placed within the two on-site 
containment units, and closed (Area D-West, Area D-North, North Intake Canal, West Marsh, Area 
D Towers and the Process Canal).  Also, an on-site sediment containment unit was built to hold 
sediments dredged during the River Raisin Sediment Removal project.  Finally, several other on-
site waste management areas were remediated and the contents disposed of within the on-site 
containment units as part of the activities within the corrective action management unit (CAMU).

In addition to the construction and closure of the ECU and WCU other corrective action activities 
were conducted at the RRW.  A summary of the corrective action activities is contained below.

On March 24, 2000, MDEQ issued an Amendment, Amendment #2, to the Act 64 Post-Closure 
Operating License.  This Amendment included several corrective action conditions.  Essentially, 
the corrective action conditions that were formally part of the USEPA RCRA Post-Closure Permit 
were incorporated into the MDEQ Permit and the MDEQ assumed the lead role for corrective 
action at the site.  As part of the Amendment, Permit Condition V.C.2 required submittal of a 
RCRA Facility Investigation (RFI) Work Plan.  This Permit Condition also identified sixteen 
separate areas for evaluation under the RFI Work Plan and included the original ten EPA 
designated SWMUs and an additional six evaluation areas listed as numbers eleven through 
sixteen below.  A seventeenth SWMU has been added based upon MDEQ direction in an April 18, 
2003 letter.

1. Salaried Parking Lot (SPL)
2. Coal Pile (CP)
3. Former Coal Pile (FCP)
4. Rifle Range (RRE)
5. Demolition Disposal Area (DDA)
6. Empty Drum Storage Area (EDSA)
7. Former Drum Storage Area (FDSA)
8. Current Drum Storage Area (CDSA)
9. Filter Press Area (FPA)
10. Dead Tree Area (DTA)
11. West/West Marsh Area (Area D West/West Marsh Area)
12. North/North Intake Canal - Grid 1 (Area D North/North Intake Canal-Canal 1)
13. North/North Intake Canal - Grid 2 (Area D North/North Intake Canal-Canal 2)
14. Tower Area (TWA)
15. West Lagoon (WLA)
16. Process Canal
17. Fire Line Area

The USEPA originally identified ten SWMUs during completion of a RCRA Facility Assessment 
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(RFA) conducted at the RRW.  The SWMUs identified by USEPA are the first ten areas in the 
above list.  The ten SWMUs were identified by USEPA in the 1995 RCRA Post-Closure Operating 
Permit (MID 005 057 005), and a release assessment investigation was required as a condition of 
said permit.  A RAW-QAPP dated June 27, 1995 was prepared and submitted to USEPA.  A 
revision of the RAW-QAPP was developed and submitted to USEPA on February 25, 1998. This 
RAW-QAPP addressed the ten SWMUs identified by USEPA.  The Mannik & Smith Group, Inc. 
(MSG) implemented the RAW-QAPP in 1999.  The results of this investigation effort are presented 
in the Soil Investigation Report of Solid Waste Management Units (SWMU Report), dated October 
1999.  Figure 1 - Site Location Map, included in Attachment A-11 indicates the location of the 
RRW relative to existing roads and other features.  Figure 2 - Site Plan, included in Attachment A-
11 details the locations of the CAMUs and existing SWMUs at the site.  Each SWMU is also 
shown on Topographic Site Plan contained in Section A13.

As previously mentioned, several other on-site waste management areas were remediated as part 
of the activities within the corrective action management unit which included the DTA, DDA, FCP, 
and CP.  Corrective actions for the DTA, DDA, FCP, and CP were conducted prior to the 
implementation of the RAW-QAPP during closure construction activities and a brief explanation of 
corrective actions is provided below.

As mentioned above, as part of an independent investigation being conducted for the River Raisin, 
the United States Environmental Protection Agency (USEPA) advanced six (6) soil borings (SB01 
through SB06) and completed one (1) test pit (TP01) on the shore adjacent to the River Raisin on 
the Monroe Plant property, collected soil samples, and submitted these soil samples for analytical 
testing.

B2.B.2(b) Description of Horizontal and Vertical Extent of Contamination

Remedial investigation activities are currently ongoing.

B2.B.2(c) Description of Soil and Contaminant Properties

Remedial investigation activities are currently ongoing.

B2.B.2(d) Velocity and Direction of Contaminant Movement

Remedial investigation activities are currently ongoing.

B2.B.2(e) Extrapolation of Future Contaminant Movement

Remedial investigation activities are currently ongoing.

B2.B.2(f) Recommendations or Established Requirements for Additional Investigations

Remedial Investigation (RI) for supplemental investigation activities associated with RCRA Facility 
Investigation (RFI) and the Final Ground Water Investigation at the River Raisin Warehouse are 
currently ongoing.  These activities were discussed between the MDEQ, Ford, and MSG in multiple
correspondence (both written and verbal), and were ultimately approved by the Michigan 
Department of Environmental Quality (MDEQ) in a June 6, 2014 letter to Ford.
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B2.B.3 Surface Water and Sediment

B2.B.3(a) Characterization History 

No surface water and or sediment characterization has been necessary as part of the current 
investigation activities.

B2.B.3(b) Description of Horizontal and Vertical Extent of Any Contamination

No surface water and or sediment horizontal and vertical contamination description has been 
necessary as part of the current investigation activities.

B2.B.3(c) Velocity of Contaminant Movement

No surface water and or sediment velocity investigation has been necessary as part of the current 
investigation activities.

B2.B.3(d) Description of Sediment Characteristics

No sediment characterization has been necessary as part of the current investigation activities.

B2.B.3(e) Description of Physical, Biological, and Chemical Factors That May Influence 
Contaminant Movement and Their Effects

No surface water and or sediment characterization has been necessary as part of the current 
investigation activities.

B2.B.3(f) Proposed or Final Mixing Zone Determinations for Any On-Site Contamination 
Venting to a Surface Water Body

No surface water and or sediment characterization has been necessary as part of the current 
investigation activities.

B2.B.3(g) Recommendations or Established Requirements for Additional Investigations

No surface water and or sediment characterization has been necessary as part of the current 
investigation activities.

B2.B.4 Air

B2.B.4(a) Characterization History 

MSG conducted ambient air monitoring during the Interim Response activities. The results of the 
air monitoring were submitted to MDEQ-WHMD during the Interim Response activities.
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In addition, during RI activities, it was determined that soils associated with the Fire Line Area 
extended underneath a portion of the plant building.  Sub slab vapor pins were installed in the 
portion of the building where impacted soils exist underneath the concrete slab floor.  These sub 
slab vapor pins along with several indoor ambient air locations are currently being investigated for 
VOC’s and SVOC’s.

B2.B.4(b) Description of Horizontal and Vertical Direction and Velocity of Contaminant 
Movement 

Air investigation is currently ongoing.

B2.B.4(c) Rate and Amount of Release

Air investigation is currently ongoing.

B2.B.4(d) Recommendations or Established Requirements for Additional Investigations

Sub slab vapor and indoor ambient air investigation has been added to the Remedial Investigation 
(RI) for supplemental investigation activities associated with RCRA Facility Investigation (RFI) and 
the Final Ground Water Investigation at the River Raisin Warehouse. These activities regarding 
air sampling were discussed between the MDEQ, Ford, and MSG in multiple correspondence (both
written and verbal), and were ultimately approved by the Michigan Department of Environmental 
Quality (MDEQ).

B2.B.5 Subsurface Gas Contamination

B2.B.5(a) Characterization History 

In addition, during RI activities, it was determined that soils associated with the Fire Line Area 
extended underneath a portion of the plant building.  Sub slab vapor pins were installed in the 
portion of the building where impacted soils exist underneath the concrete slab floor.  These sub 
slab vapor pins along with several indoor ambient air locations are currently being investigated for 
VOC’s and SVOC’s.

B2.B.5(b) Description of Horizontal and Vertical Extent of Subsurface Gas 
Contamination Migration

Subsurface gas investigation is currently ongoing.

B2.B.5(c) Rate, Amount, and Density of Gases Being Emitted

Subsurface gas investigation is currently ongoing.

B2.B.5(d) Recommendations or Established Requirements for Additional Investigations

Subsurface gas investigation is currently ongoing.
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B2.C FACILITY’S EXPOSURE ASSESSMENT

Soil, ground water, ambient air and subsurface gas investigation is currently ongoing.  Based on 
initial investigation, there is no immediate risk.

B2.C.1 Human Exposure and Threats

B2.C.1(a) Exposure Pathway

See B2.B for summary of RFI soil and ground water results.  RI activities for soil, ground water, 
ambient air and subsurface gas investigation is currently ongoing.  Based on initial investigation,
there is no immediate risk.

B2.C.1(b) Actual or Potential Receptors

See B2.B for summary of RFI soil and ground water results.  RI activities for soil, ground water, 
ambient air and subsurface gas investigation is currently ongoing.  Based on initial investigation,
there is no immediate risk.

B2.C.1(c) Evidence of Exposure

See B2.B for summary of RFI soil and ground water results.  RI activities for soil, ground water, 
ambient air and subsurface gas investigation is currently ongoing. Based on initial investigation,
there is no immediate risk.

B2.C.2 Environmental Exposure and Threats

B2.C.2(a) Exposure Pathway

See B2.B for summary of RFI soil and ground water results.  RI activities for soil, ground water, 
ambient air and subsurface gas investigation is currently ongoing.  Based on initial investigation,
there is no immediate risk.

B2.C.2(b) Actual or Potential Receptors

See B2.B for summary of RFI soil and ground water results.  RI activities for soil, ground water, 
ambient air and subsurface gas investigation is currently ongoing.  Based on initial investigation,
there is no immediate risk.

B2.C.2(c) Evidence of Exposure

See B2.B for summary of RFI soil and ground water results.  RI activities for soil, ground water, 
ambient air and subsurface gas investigation is currently ongoing.  Based on initial investigation,
there is no immediate risk.

B2.D INTERIM MEASURES
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Based on the results of the October 1999 SWMU investigation and the data collected during the 
2001 RFI, interim soil corrective measures were implemented to minimize exposure potential.  
Specifically, the RRW has implemented engineering and operational controls to eliminate 
exposures for direct contact, and potential exposures to ground water and surface water bodies.  
Ford has procedures in place to notify all RRW personnel of the locations of all of the identified 
SWMUs, the containment units, and the ground water investigation and post-closure monitoring 
wells.  This procedure also includes a warning not to disturb, in any manner, the identified areas 
and appurtenances and to report any unusual activities in these areas.  Ford repeats this 
notification periodically to ensure all RRW personnel, including new employees, are aware of the 
procedures.

Ford has also posted signs at selected areas that remain under evaluation.  These areas include 
the CP, FCP, DDA, EDSA, FPA, RRE, and the DTA.  Additionally, several of the SWMUs are 
partially or completely covered by asphalt or concrete, or have been isolated by means of fencing 
or other barriers.

B2.D.1 Ford Outfall Site

B2.D.1(a) Objective of the Measure

The River Raisin Sediment and Soil Removal portions of the Removal Action at the Ford Outfall 
Site Project was initiated in April 1997 and consisted of dredging PCB (polychlorinated biphenyls) 
impacted sediments from a portion of the River Raisin adjacent to the RRW.

B2.D.1(b) Design and Construction

The estimated final volume of removed storm sewer material was 350-400 CY of material and 
disposed of in the on site Sediment Containment Unit (SCU).  Dredged sediments were 
subsequently solidified and placed into the on-site SCU specifically constructed for the Ford Outfall 
Site project.  Approximately 30,000 cubic yards of sediment were dredged from the Raisin River 
and disposed of in the SCU.

B2.D.1(c) Operation, Monitoring, and Maintenance

Not applicable.

B2.D.1(d) Evaluation of Measure Effectiveness

Confirmation samples were collected after interim measures were completed to ensure the 
effectiveness of the measure.

B2.D.1(e) Proposed or Required Schedules for Continued Operation or Future Changes
in the Measure

Not applicable.

B2.E ENVIRONMENTAL INDICATORS
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The two EIs (EI725 and IE750 have been completed for the facility.  The EI725 was submitted on 
August 28, 2001 and the EI750 was submitted on March 25, 2005.  Each form (EI725 and EI750 
are provided below as attachment B2.E.1 of this attachment.

B2.F FACILITY’S ASSESSMENT OF KNOWN OR PROPOSED CONSTITUENTS OF 
CONCERN
[R 299.9629(3)(a)(i) and (3)(b)(i)]

Solid Waste Management Unit (SWMU) Corrective Measures

Unit/Area Name Result of RFI Implementation Most Likely Case Remedy

Salaried Parking Lot
GSI Protection Criteria was exceeded for Se, and Residential Soil 

Direct Contact and Residential/Industrial Drinking Water 
Protection Criteria was exceeded for As.

Groundwater monitoring ; Dead 
restriction

Coal Pile
GSI Protection Criteria was exceeded for Se, naphthalene, 

phenanthene, and Hg and Residential Soil Direct Contact was 
exceeded for As.

Engineering controls; groundwater 
monitoring; deed restriction

Former Coal Pile GSI Protection Criteria was exceeded for Se and Hg. Engineering controls; groundwater 
monitoring; deed restriction

Rifle Range Pile

GSI Protection Criteria was exceeded for Se, Cu, Hg, and Ni. 
Residential Soil Direct Contact was exceeded for As. 

Residential/Industrial Drinking Water Protection Criteria was 
exceeded for Ni.

Deed restriction
DESIGN COMPLETE

Demolition Disposal Area

GSI Protection Criteria was exceeded for Se, Hg, CN, 
phenanthrene, fluoranthene, napthalene, fluorene, pyrene. 

Residential Soil Direct Contact was exceeded for benzo(a)pyrene, 
and dibenzo(a,h)anthracene. Residential/Industrial Drinking Water 

Protection Criteria was exceeded for vinyl chloride and total 
cyanide.  Residential/Industrial Soil Volatilization to Indoor Ai 

Inhalation Criteria was exceeded for vinyl chloride.

Engineering controls; groundwater 
monitoring; deed restriction

Empty Drum Storage Area

GSI Protection Criteria was exceeded for Se, Cu, Hg, 
phenanthrene, napthalene, fluoranthene. Residential Soil Direct 
Contact was exceeded for CN and As, 1,1,1-TCA, 1,1-DCE, and 

cis 1,2-DCE. Industrial Drinking Water Protection Criteria was 
exceeded for Cu, Cd, 1,1,1-DCE, ethylbenzene, 1,1,1-TCA, 1,1,2-

TCA, vinyle chloride, and total cyanide. Residential/Industrial 
Drinking Water Protection Criteria was exceeded for 1,1-DCA and 
Zn. Residential/Industrial Soil Volatilization to Indoor Ai Inhalation 

Criteria was exceeded for 1,1-DCE.

Removal of impacted soil limits 
composed by plan engineer 
controls; groundwater deed 

restriction—interim 
measures/reports of these finding 

were created.

Former Drum Storage Area
GSI Protection Criteria was exceeded for Se, Cu, Hg, 

phenanthrene, napthalene, fluoranthene. Industrial Soil Direct 
Contact was exceeded for PCBs benzo(a)pyrene.

Groundwater monitoring; deed 
restricting

Current Drum Storage Area

GSI Protection Criteria was exceeded for Se and xylenes. 
Industrial Soil Direct Contact was exceeded for PCBs. 

Residential/Industrial Soil Volatilization to Indoor Ai Inhalation 
Criteria was exceeded for 1,1-DCE.

Groundwater monitoring; deed 
restricting

Filter Press Area GSI Protection Criteria was exceeded for Se and Cu. Groundwater monitoring; deed 
restricting

Dead Tree Area
GSI Protection Criteria was exceeded for Se, Cu, Hg, 

phenanthrene, fluoranthene, trichloroethylene, and Ag. Residential 
Soil Direct Contact was exceeded for benzo(a)pyrene

Engineering controls; groundwater 
monitoring; deed restriction

Former Area D Tower Area

GSI Protection Criteria was exceeded for Se, Cu, Hg, Ni, Ag, Zn. 
Residential/Industrial Drinking Water Protection Criteria was 

exceeded for As, Hg, Ni. Residential Direct Contact Criteria was 
exceeded for As and Cu.

Groundwater monitoring; deed
restriction

West Lagoon
GSI Protection Criteria was exceeded for Se. Residential/Industrial 

Drinking Water Protection Criteria was exceeded for Se. 
Residential Direct Contact Criteria was exceeded for As.

Deed restriction

SB01-06 Area Site Specific Direct Contact Criteria was exceeded for PCBs.

Removal of impacted soil limits 
composed by plan engineer 
controls; groundwater deed 

restriction
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B2.G ESTABLISHED OR PROPOSED CLEANUP CRITERIA
[R 299.9629(3)(a)(ii) and (iii) and R 299.9629(3)(b)(ii) and (iii)]

Remedial investigation activities are currently ongoing.  Established criteria for comparison of 
analytical data will be the Michigan Department of Environmental Quality PA 451 Part 201 
Nonresidential Generic Cleanup Criteria (December 30, 2013).  Some site specific criteria have 
also been developed.

B2.H ESTABLISHED OR PROPOSED COMPLIANCE POINTS AND PERIODS
[R 299.9629(3)(a)(iv) and (v) and R 299.9629(3)(b)(iv) and (v)]

No compliance points and or periods have been proposed or established as investigations 
currently ongoing.

B2.I OFF-SITE ACCESS

No information available,

B2.J PUBLIC INVOLVEMENT PLAN

No information available.

B2.K HEALTH AND SAFETY PLAN

A Health and Safety Plan related to conducting Remedial Investigation at the Ford Monroe River
Raisin Warehouse has been completed and a copy is held at the River Raisin Warehouse.

B2.L NOTICE REQUIREMENTS
[R 299.9525]

A restrictive covenant for the River Raisin Warehouse was recorded by the Monroe County 
Register of Deeds.  See Attachment B9, Restrictive Covenant.

B2.M JUSTIFICATION FOR PROPOSED ELIMINATION OF ANY WASTE MANAGEMENT 
UNIT FROM THE CORRECTIVE ACTION PROGRAM OR INTENT TO PROCEED WITH 
CORRECTIVE ACTIONS

Investigation activities for the SWMU’s are ongoing. Once investigation activities are complete, a 
report detailing findings from remedial investigation activities will be developed and submitted to 
the MDEQ.  It is anticipated that future corrective actions will be conducted with United States 
Environmental Protection Agency (USEPA) in accordance with the self-implementing cleanup 
procedures outlined in 40 CFR 761.61.
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ATTACHMENT B2.E.1

ENVIRONMENTAL INDICATOR FORMS
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