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EXECUTIVE SUMMARY
 

This is the fourth Five-Year Review (FYR) for the Muskegon Chemical Company (MCC) 
Superfund (Site) located in Whitehall, Muskegon County, Michigan. The triggering action 
for this policy FYR was the signing of the previous FYR on April 4, 2008. ' 

The former MCC production facility consists of 19.6 acres located at 1725 Warner Street, 
on the southern outskirts of Whitehall, Muskegon County, Michigan.. The Site is located 
approximately 0.5 mile north of the Mill Pond Creek, and is close to White Lake and Lake 
Michigan. The area around the former plant is zoned light industrial. Howmet Corporation 
owns and operates production facilities on property west of the MCC plant. The land to 
the north and east is occupied by the Whitehall Industrial Park. The land south of the plant 
is owned by CSX Corporation, and to the south of that are the Whitehall Department of 
Public Works facilities. The MCC plant began producing specialty chemicals at the' 
Whitehall facility in 1975. Groundwater contamination was initially discovered in 1977 
during testing for installation, of an industrial water supply well. A 1980 hydrogeologic 
investigation identified three primary organic contaminants of concern in the groundwater. 
The probable source-of contamination was identified as a leak in the drainage system 
inside the MCC manufacturing facility, which was repaired.' The MCC also installed one 
purge well centrally in the path of the plume. These leaks contaminated the local water 
table (upper) aquifer near the plant. Later investigations tracked the groundwater 
contaminant plume approximately one-half mile south southwest to its discharge point in 
Mill Pond Creek. In 1981, the groundwater contamination plume from the Whitehall facility 
was found to be discharging to Mill Pond C reek. As a result, the State of Michigan and 
the MCC entered into a consent agreement anda plea agreement in 1981 and 1983, 
respectively. The agreements required the MCC to conduct two hydrogeologic 
investigations; and to install several groundwater purge wells and a groundwater 
treatment system. In 1986, MCC and the State of Michigan entered into a consent decree 
which approved the existing purge well system and established a seven-year period of 
operation. 

The Site was listed by EPA on the National Priorities List (NPL) in 1990. EPA prepared 
an interim Record of Decision (ROD) in 1993 to address the environmental 
contamination. The interim ROD consisted of removal or extraction of contaminated 
groundwater in the vicinity of Mill Pond Creek and treatment of the contaminated 
groundwater prior to disposal or discharge. The Site remedy continued under MDEQ 
oversight. The MDEQ approved the Remedial Action Plan (RAP) for the Site in June 
1997. The 1997 remedy included groundwater extraction and treatment of 
groundwater; thermally enhanced soil vacuum extraction and air sparging institutional 
controls; and monitoring of soil and groundwater. 

As the cleanup of the Site progressed, the active remediation system was no longer 
necessary, and the remedy shifted from active remediation to one of limiting exposures. 
The RAP was updated in 2000 and 2009 and these updates were implemented as 
amendments to the consent decree. Those amendments clarified the cleanup standards 
and institutional controls (ICs) and shut-off criteria for the air sparging system. The 
remedial action that is being implemented to address environmental contamination is 
fully described in the RAP and the associated consent decree. Currently, the air 



sparging equipment has been dismantled, a cap has been placed over the areas of the 
Site where residual contamination rem~ins, the groundwater has met the Tier I 
Standards, and ICs are in-place. Additional work is underway to ensure long-term 
protectiveness. . 

Flint Hills Resources (FHR), a wholly owned subsidiary of Koch Industries, is the 
successor to KCC. As such, FHR retains liability for response actions at-the Muskegon 
Chemical Site. Koch Remediation and Environmental Services, another wholly owned 
subsidiary of Koch Industries, is in charge of conducting the remediation for FHR. Carr 
and Huber (FTCH) has been retained by Koch Remediation to undertake O&M activities 
at the Site. 
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Five-Year Review Summary Form 

! SITE IDENTIFICATION 

Site Name: Muskegon Chemical Company (MCC) Superfund Site 

EPA ID: MID072569510 .
 

NPL Status: Final 

Multiple OUs? 

No 

Has the site achieved construction completion? 

Yes 

I 

i REVIEW STATUS
I 

Lead agency: State 

AuthOl" name (Federal 01" State Project Manager): Carrie L. Geyer, Project Manager 

Author affiliation: Michigan Department of Environmental Quality (MDEQ) 

Review period: October 1, 2012 - April 4, 2013 

Date of site inspection: October 3, 2012 

Type of review: Policy 

Review number: 4 

Triggering action date: April 4, 2008 

Due date (five years after triggering action date): April 4, 2013 
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Five-Year Review Summary Form (continued) 
l 

Issues/Recommendations 

OU(s) without IssueslRecommendations Identified in the Five-Year Review:
 

None
 

Issues and Recommendations Identified in the Five-Year Review:
 

OU(s):
 Issue Category: Monitoring 
Site-Wide 

Issue: Vapor Intrusion (VI) 

Recommendation: Conduct a study to assess the relevance of the VI 
pathway for long-term protectiveness. 

Affect Current Affect Future Party Oversight Milestone Date 
Protectiveness Protectiveness Responsible Party 

No Yes PRP Stat~ May 1, 2014 

OU(s): Issue Category: Institutional Controls 
Site-Wide 

Issue: Effective ICs must be implemented, monitored, maintained, 
and enforced. ICs must be confirmed to be in-place and effective and 
subject to Long-Term Stewardship (LTS). 

Recommendation: Submit an ICIAP to address additionallC evaluation 
activities and preparation of an LTS plan. 

Affect Current 
Protectiveness 

Affect Future 
Protectiveness 

Party 
Responsible 

Oversight 
Party 

Milestone Date 

No Yes PRP State/EPA May 1, 2014 

Sitewide Protectiveness Statement 

Protectiveness Determination: 

Short-term Protective 

Protectiveness Statement: 

The MGG remedy is protective of human health and the environment in the short­
term. There is currently no known exposure pathway to MGG-related contaminants 
under existing conditions. The remedy is functioning as intended. To ensure long­
term protectiveness several follow-up actions are required: 

(1) evaluation of the vapor intrusion (VI) pathway is recommended to be performed as 
a follow-up action to help ensure that long-term protectiveness is maintained. Based 
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on the remaining concentrations and known site conditions (i.e., soil type, depth to 
groundwater), it is not anticipated that VI will pose a risk. However, a study is still 
recommended to be performed to assure that the pathway has been adequately 
addressed. 

(2) an Institutional Controls Implementation and Assurance Plafl (ICIAP) or similar IC 
plan must be prepared to ensure LTS. This plan will include the results of conducting 
additionallC evaluation activities and planning for additionallCs, if needed, and to 
plan for on-going monitoring, maintenance and enfo,rcement of ICs. 
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I. INTRODUCTION 

The purpose of a Five-Year Review (FYR) is'to evaluate the implementation and performance 
of a remedy in order to determine if the remedy is functioning as intended and that it will 
continue to be protective of human health and the environment. The methods, findings, and 
conclusions of reviews are documented in FYR reports. In addition, FYR reports identify issues 
found during the review, if any, and document recommendations to address them. 

The U.S. Environmental Protection Agency (EPA) prepares FYRs pursuant to the
 
Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA)
 
Section 121 and the National Contingency Plan (NCP). CERCLA 121 states:
 

"If the President selects a remedial action that results in any hazardous substances, 
pollutants, or contaminants remaining at the site, the President shall review such 
remedial action no less often than each five years after the initiation of such remedial 
action to assure that human health and the environment are being protected by the 
remedial action being implemented. In addition, if upon such review it is the judgment 
of the President that action is appropriate at such site in accordance with section [104J 
or [106J, the President shall take or require such action. The President shall report to 
the Congress a list of facilities for which such review is required, the results of all such 
reviews, and any actions taken as a result of such reviews." 

EPA interpreted this requirement further in the NCP; 40 Code of Federal Regulations (CFR)
 
Section 300.430(f)(4)(ii), which states:
 

"If a' remedial action is selected that results in hazardous substances, pollutants, or 
contaminants remaining at the site above levels that allow for unlimited use and 
unrestricted exposure, the lead agency shall review such actions no less often than 
every five years after the initiation of the selected remedial action. " 

The Michigan Department of Environmental Quality (MDEQ) conducted a FYR on the remedy 
implemented at the MCC Superfund Site in Whitehall, Muskegon County, Michigan. The 
MDEQ is the lead agency for developing and implementing the remedy for the Site. The EPA, 
as the support agency, has reviewed all supporting documentation and provided input to the 
MDEQ during the FYR process. 

This is the fourth FYR for the MCC Superfund Site. The triggering action for this policy review 
is the completion date, April 4, 2008, of the third FYR. The FYR is required due to the fact that 
hazardous substances, pollutants, or contaminants remain at the Site above levels that allow 
for unlimited use and unrestricted exposure (UU/UE). The Site remedy consists of One (1) 
Operable Unit or is Site-wide which is addressed in this FYR. 
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II. PROGRESS SINCE THE LAST REVIEW 

This report focuses on progress since the last FYR conducted in 2008. The protectiyeness 
statement presented in the 2008 ~YR identified the remedy as short-term protective with the 
expectation that it would be long-term protective. 

Table 1: Protectiveness Determinations/Statements from the 2008 FYR 

OU# 
Protectiveness 
Determination 

Protectiveness Statement 

Site-Wide Short-term The MCC remedy has significantly reduced Site related contaminants. The 
Protective· remedy is protective of human health and the environment in the short-term 

since there is no present exposure pathway to MCC-related contaminants under 
existing conditions. Long-term protectiveness required compliance with 
effective ICs. Effective ICs must be monitored and maintained. Some follow up _ 
actions are recommended (review and potentially modify use restrictions, 
potential modification ofcleanup criteria and define shut down criteria for soil 
vacuum extraction (SVE) system to help ensure long-term protectiveness is 
maintained. 

Five issues and recommended actions were identified in the 2008 FYR. These are 
summarized in Table 2. Additional information regarding the recommendations and follow-up 
actions that were undertaken is discussed in greater detail below. ' 

Table 2: Status of Recommendations from the 2008 FYR 

OU# Issue 
Recommendationsl 
Follow-up Actions 

Party 
Responsible 

Oversight 
Party 

Original 
Milestone 

Date 

··Current 
Status 

Completion. 
Date (if 

applicable) 

Site-Wide 1. Vapor 
Intrusion (VI) 

A VI study will be conducted PRP State/EPA April 2008 Under 
Discussion 

Site-Wide 2. Remedial 
Action Plan 
(RAP) 
Modification 

MDEQ will consider whether to 
propose a RAP modification. If 
so, the proposed RAP would go 
out for public comment 

State State June 2009 Completed January 2010 

Site-Wide 3. Air Sparge 
System 
Shutdown 
Criteria 
Needed 

MDEQ will continue working 
with PRP to develop shutdown 
criteria for the air sparge 
system that is protective and in 
compliance with state 
environmental regulations 

PRP State 

, 

June 2009 Completed January 2010 

Site-Wide 4. Institutional 
Controls (Ie) -
Review 
Needed 

MDEQ and EPA will ensure that 
the IC study is completed 

PRP EPA/State Oct. 2008 Partially 
Completed 

May 2009 

Site-Wide 5. Institutional 
Controls (Ie) 
- Long Term 
Stewardship 
Needed 

An IC Plan will be prepared for 
required follow-up actions, 
including ensuring that any 
necessary modifications to 
current deed restrictions are 
made a"nd planning for 
implementation of ICs and 
long-term stewardship to 
ensure the remedy remains 
protective. 

PRP State Dec. 2008 Partially 
Completed 

January 2010 
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Issue/Recommendation 1 - Vapor Intrusion 
The 2008 FYR identified the need to perform a vapor intrusion (VI) study to determine the 
relevance of the VI pathway and its possible impact on long-term protectiveness. Due to the 
time associated with addressing the other issues/recommendations that were addressed 
during this five year period, the VI study has not yet been performed. Based on the remaining 
concentrations and known site conditions, i.e., soil type, depth to groundwater, it is not 
anticipated that VI will po~e a risk. However, the study will be performed to assure that the 
pathway has been adequately addressed. This recommendation will carry through as an issue 
to address as part of this five-year review. 

Issue/Recommendation 2 - RAP Modification 
The RAP Amendment addressed a number of critical items including: updating the institutional 
controls, determination of air sparge system shutdown criteria, replacement of the Tier 1 
groundvYc:~ter criteria with mixing zone groundwater/surface water interface (MZGSI) criteria, 
and approval of a multi-media capping of soils under the former process building. In addition, 
it included both an O&M Plan anda Long-Term Monitoring and Contingency Plan. 

Issue/Recommendation 3 - Air Sparge System Shutdown Criteria 
The need to establish an end point for the shutdown of the air sparge system was identified in 
the 2008 FYR. As part of the RAP Amendment, an agreement was negotiated to accomplish . 
this goal. As part of the RAP Amendment it was determined that rather than establishing a 
concentration that must be reached, the shutdown criteria would be based on an additional 
time of system operation. To that end; it was determined that having the system operate for an . . 

additional 2 years would be sufficient. The system was put back in operation during 2009 and 
2010, at which time the shutdown goal was officially achieved. Since that time the system has 
been shut down and decommissioned. 

Issue/Recommendation 4 - Institutional Controls Review 
The 2008 FYR identified the need to conduct a formal Institutional Controls (IC) study to 
deterr:nine if the existing rcs were protective and whether additionalrCs were needed. 
Although a formallC study was not conducted, a review of the then-currents ICs was 
undertaken. As a result of this review by the PRPs along with the MDEQ, it determined that 
the 1998 restrictive covenants (RCs) needed to be updated to bring the Site's ICs into 
compliance with current state requirements. The MDEQ determined that that additional ICs 
were needed to address the capped soils in the area of the former process building. These 
updated RCs impose restrictions on the MCC Processing Plant Property and the Mill CreE;lk 
Property. However, a review will be undertaken to determine if the ICs should be further 
enhanced. The MDEQ prepared a model RC, titled Dec/aration of Restrictive Covenant and 
Grant of Envionmental Protetion Easement, for these types of situations to ensure that the 
covenants would be effective in the long-term. A further review will take place to determine if 
the 2010 RCs should be updated.. Although U.S. EPA is not insisting that the model RC be 
used, it is available if needed. The goal is to ensure that the RCs (1) are sufficient to achieve 
site-specific goals (e.g., prevent future uses that pose human health threats) and (2) be valid 
as a matter of Michigan law. If updates to the RCs are necessary, then the parties should 
explore whether existing RCs should be replaced by model. HC previously discussed to 
enhance them to ensure long-term protectiveness. On the third property associated with the 
Site, the Howmet Property, an agreement for a restrictive covenant could not be reached. As 
a result, ICs for the Howmet Property were addressed through the formal adoption, in 2005, of 
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a Muskegon County Groundwater Ordinance restricting ground water usage on the Howmet 
Property" 

Issue/Recommendation 5 - Institutional Controls - Long Term Stewardship 
The 2008 FYR identified the need to conduct a formal IC study to determine if the existing ICs 
were protective and whether additional ICs were needed. Although a formal study was not 
performed, the MDEQ determined that the 1998 restrictive covenants needed to be updated to 
bring the Site's ICs into compliance with current state requirements. In addition, MDEQ 
determined that additional ICs were needed to address the capped soils in the area of the 
former process building. All of these items were addressed in the 2009 RAP Amendment. 
New restrictive covenants were developed and recorded in 2010. The RAP Ame"ndment 
included a Long-Term Monitoring and Contingency Plan that partially addressed the long-term 
stewardship to ensure the remedy will remain protective. The Plan will be updated to include 
additional measures for LTS. " 

Remedy Implementation Activities 

Remedy implementation activities are discussed in more detail in Appendix A. The remedy 
implementation-activities that took place since the 2008 FYR include the shutdown and 
decommissioning of the air sparge system and implementation of ICs. Also, since the last 
FYR, flint Hills Resources (FHR), a wholly owned subsidiary of Koch Industries, is the 
successor to KCC. As such, FHR retains liability for response actions at the Muskegon 
Chemical Site. Michael Christopher of FHR is the Primary Contact. Koch Remediation and 
Environmental Services, another wholly owned"sUbsiCJi~fiY'of'K6cllTndustries, is in charge of 
conducting the remediation for FHR. Linda Childers is the primary contact for Koch 
Remediation. The consulting firm of Fishbeck, Thompson, Carr and Huber (FTCH) has been 
retained by Koch Remediation to undertake O&M activities at the Site. FTCH replaced Barr 
Engineering in 2008. 

Air Sparge System , , 
The air sparge system was temporarily shut down in 2006. As part of the 2009 RAP 
Amendment, it was determined that the system was to operate for an additional two year 
period to evaluate its effectiveness. In accordance with this requirement, the sys'tem operated 
in 2009 and 2010, at which time MDEQ determined that it could permanently be taken out of 
operation. In 2011, the wells and piping associated with the air sparge system were officially 
abandoned. 

Institutional Controls (ICs) 

ICs are required to ensure the protectiveness of the remedy. ' ICs are non-engineered 
instruments, such as administrative and/or legal controls, that help minimize the potential for 
exposure to contamination and protect the integrity of the remedy. Compliance with ICs is 
required to assure long-term protectiveness for any areas which do not allow for UU/UE. 

The remedial action decision documents require that the Site be cleaned up to allow 
commercial/industrial uses of the Site. In addition, the decision documents call for the 
groundwater to be cleaned up to Tier I standards followed by Tier II standards. Tier II 
standards incorporate the 'state and federal drinking water standards. 
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The 1997 RAP required the placement of deed restrictions or RCs1 1) to prevent non­
commercial/industrial uses on the property and any other activity that would impair the 
remedy's integrity and 2) for the areas above the contaminated groundwater plume, to prevent 
groundwater extraction and other activities that could result in contact with contaminated 
groundwater. There are three properties affected by the groundwater plume: two of the 
properties are owned by MCC/ Koch Industries (one is the plant property and the other is the 
Mill Creek Pond property), and the third property is owned by the Howmet Property. Koch 
Industries agreed to implement the RCs on its properties consisting of the plant property and 
the Mill Creek Pond property per a consent agreement. However, neither MCC/ Koch 
Industries nor MDEQ were able to reach agreement with Howmet Corporation on the 
placement of a deed restriction on its property. As a result, in 1999, MCC/Koch Industries 
petitioned MDEQ to revise the RAP to allow the use of the Muskegon County Sanitation 
Ordinance to serve as an acceptable IC to restrict the groundwater use on the Howmet 
property. 

The MDEQ agreed to this RAP modification in 2000. Subsequent to the 2000 RAP 
modifications, the MDEQ conducted further review of the Muskegon County Sanitation 
Ordinance and concluded that the ordinance required certain modifications to enSlJre its 
effectiveness. 

Previous FYRs "addressed the need for deed restrictions at the Site including the parcel where 
the former MCC plant area exists, so as to prevent exposure to the residually contaminated 
soil under the MCC building. In addition, the previous FYR identified a need to update the 
groundwater regulation/ordinance and a need to review and replace the existing deed 
restrictions to bring the ICs into compliance with current state requirements. 

Currently, ICs have been implemented at the Site which consists of RCs and a groundwater 
restriction ordinance. The needed changes to the ordinance were formally made and adopted 
by Muskegon County in 2005. Updated deed restrictions, to prohibit exposure to contaminated 
groundwater at the plant property and the Mill Pond Creek property, as well as to prevent 
disturbance of soil beneath the location of the former MeC plant, were proposed and approved 
as part of the 2009 RAP Amendment (see Appendix D of 2009 RAP). The RCs were 
subsequently implemented in 2010. Other measures include the use of permanent markers. 
The main marker is located at the primary entrance to the MCC Plant property (aka Warner 
Street Property) and identifies the restrictions associated with the Site. In addition, markers 
have also been placed at each corner of the multi-media cap to assure that the area of the cap 
can be easily identified. 

There temlS deed restrictions and restrictive covenants (Res) are often used interchangeably. 

11 
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A summary of the ICs currently in-place is provided in Table 3. 

Table 3: Summary of Planned and/or Implemented ICs 
Media, engineered 

controls, and areas that 
do not support UUlUE 

based on current 
conditions 

ICs 
Needed 

ICs 
Called 
for in 

Decision 
Docs 

Impacted 
Parcel(s) 

IC 
Objective 

Title of IC 
Instrument 

Implemented and 
Date (or planned) 

. Soil: Capped Area of Site-
Former MCC Processing 
Plant. Multi-Layer Capped 
Area. Site is fenced. 

Soil: Former MCC property 
boundary except the 
capped area cleaned up to 
commercial! industrial uses 
and remedy components. 
(Much of the area was 
never impacted by the site 
but uses are limited by 
zoning which is for limited 
industrial-and commercial. 
(Warner Street and Mill 
Creek Properties). Site is 
fenced. 

Groundwater: Former 
MCC property boundary. 
Approx. 20 acres where 
groundwater exceeds 
performance standards 
within plant (includes 
buffer area). 

Yes Yes 

MCC 
Processing 

Plant- Multi-
Layer 

Capped 
Area. 

Prohibit interference with 
he cap; Prohibit use of 

~ite except those uses that 
are consistent with zoning 
designation of ~C-1 -
limited industrial; 
residential uses prohibited. 

Restrictive Covenant 
recorded at vol (liber 
~834 page 958) at 
ounty recorder's office 

bn January 22, 2010. 
Permanent Markers are 
pr~sent at the Site. 

Yes Yes 

, 

Former MCC 
property 
boundary 
except the 

capped area 
and remedy 
components 

Prohibit use of Site except 
hose uses that are 
onsistent with zoning 

designation of MC-1; 
residential uses prohibited. 

City of Whitehall Zoning 
Ordinance and 

Restrictive Covenant 
recorded at vol (liber 
3834 page 958) at 
county recorder's 
office on January 22, 
2010. Permanent 
Markers are present 
at the Site 

Yes Yes 

Muskegon 
Chemical 
property 

boundary. 

Prohibit consumptive use 
pf the groundwater plume 
~rea until performance 
~tandards are achieved. 

Restrictive Covenant 
recorded at vol (Iiber 
~834 page 958) at 
ounty recorder's office 

pn January 22, 2010. 

Groundwater: Area of the Prohibit consumptive use sanitary Regulations of 
Site where the groundwater qf the groundwater plume Muskegon County, 
plume exceeds performance area until performance . effective April 26, 2005, 
standards outside of MCC Yes Yes 

Howmet standards are achieved. as amended. 
property boundary known property 

as the Howmet property 
(approximately 82 acres) 

.Groundwater: Area of the Prohibit consumptive use Restrictive Covenants 
Site where the groundwater of the groundwater plume recordedat vol (Iiber 
plume exceeds performance ~rea until performance ~078 page 597, and 
standards ou.tside of MCC 
property boundary known 

Yes Yes 
Mill Creek 
Property 

~tandards are achieved. iber 2078 page 600) at 
ounty recorder's office 

as the Mill Creek property on March 19, 1998. 
(approximately 80 acres, in 
two parcels) * 
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Table 3: Summary of Planned and/or Implemented ICs 
Media, engineered 

controls, and areas that 
do not support UUlUE 

based on current 
conditions 

ICs 
Needed 

ICs 
Called 
for in 

Decision 
Docs 

Impacted 
Parcel(s) 

IC . 
. Objective 

Title of IC 
Instrument 

Implemented and 
Date (or planned) 

Site remedial components 

Yes Yes 
Various 

Locations 

Prohibit interference with 
he remedial systems and 

monitoring equipment-. 

Restrictive Covenant 
recorded at vol (Iiber 
~834 page 958 and liber 
~834 page 959) at 
ounty recorder's office 

pn January 22, 2010. 

located in various locations: 
e.g. groundwater wells 

*	 Area is bounded by White Lake Drive to the North, Berquist Road to the S, Simonelli Road to the
 
East and Zellar Road to the West
 

A summary of IC evaluation activities, along with copies of groundwater ordinance and RCs-- -- ---- --­
are found in Appendix G. 

Follow-up Actions 
An	 Institutional Control Implementation and Assurance Plan (ICIAP) or similar plan is needed 
for the Site. The purpose of the ICIAP is to conduct additionallC evaluation activities to ensure 
that the ICs are effective and properly maintained, monitored, and enforced. 

System Operationl Operation and Maintenance Activities 

As part of the 2009 RAP Amendment, an Operation and Maintenance (O&M) Plan and a Long 
Term Monitoring and Contingency Plan were developed. These can be found in the 2009 RAP 
Amendment, provided with this report as Attachment 1. 

.System Operation and Maintenance Activities that have taken place since the last FYR include: 
•	 Adoption of new ICs for soil and groundwater in 2010. 
•	 Operation of the air sparge system during 2009 and 2010, as discussed above. 
•	 Installation of permanent markers at the site, as discussed above. 

•	 Annual inspection of multi-media cap to ensure there was no settling, erosion, or
 
vegetative stress.
 

•	 Attempts to re-establish ground cover over multi-media cap by installation of sad. 
•	 Phase 1 well abandonments. Six wells were abandoned and one well casing repaired
 

in October 2010 as part of this phase.
 
•	 Phase 2 well abandonm'ents. Air sparge wells were abandoned in September 2011 as 

part of this phase. 

•	 Two damaged wells were abandoned in September 2012. 
•	 Quarterly monitoring of groundwater and submission of quarterly monitoring reports for 

the following periods: 
o	 2008: First, Second, Third, and Fourth Quarters 
o	 2009: First, Second, Third, and Fourth Quarters 
o	 2010: First, Second, Third, and Fourth Quarters 
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•	 Annual monitoring of groundwater and submission of annual monitoring reports for the 
following periods: 

o	 2011 
o	 2012 

Figure 4 provided in Appendix B gives a summary of all wells abandoned during 2010, 2011, 
and 2012. The System Operations and O&M Cost over the past five years are represented in 
Table 5 below. 

Table 5. System Operations and O&M Costs 
Dates Total Cost Rounded to 

Nearest $1,000 From To 

January 2008 December 2008 $126,000 
January 2009 December 2009 $142,000 
January 2010 December 2010 $124,000 
January 2011 December 2011 $49,000 
January 2012 December 2012 $28,000 

III. FIVE-YEAR REVIEW PROCESS 

Administrative Components 

The PRP was notified of the initiation of the FYR on August 15, 2012. The MCC Superfund 
Site FYR was led by Carrie L. Geyer, the MDEQ Project Manager for the Site and included the 
EPA Remedial Project Manager (RPM) Sheri Bianchin and the EPA Community Involvement 
Specialist (CIC) Don de Blasio. 

The review, which began on August 15, 2012, consisted of the following components: 

•	 Community Involvement; 

•	 Document Review; 

•	 Data Review; 
•	 Site Inspection; and 
•	 Five-Year Review Report Development and Review. 

Community Notification and Involvement 

A notice was published in the local newspaper, the "White Lake Beacon", on November 18, 
2012, stating that a FYR was being conducted, and invited the public to submit any comments 
to the EPA. Neither the MDEQ nor the EPA received any responses from the public. A copy 
of the notice has been provided in Appendix C. 

The completed FYR will be placed in the information repository located at the White Lake 
Community Library, 3900 W. White Lake Drive, Whitehall, MI. In addition, a notice will be 
published in the White Lake Beacon notifying communities of the completion of the FYR and it 
will also be posted to the EPA's website at: 

14 



http://epa.gov/region5/c1eanup/muskegonchemicallindex.html. 

Document Review 
/ 

This FYR consisted of a review of relevant documents including O&M records and monitoring 
data, the 1993 Record of Decision (ROD), the 1997, 2000; and 2009 RAPs, consent order, and 
consent decrees. Applicable soil and groundwater cleanup standards, as listed in the March 
1993 ROD and 2009 RAP Amendment, were also reviewed. A summary of documents 
reviewed can be found inAppendix D. 

Data Review 

The bulk of the data review consisted of groundwater analytical data from the quarterly and 
annual monitoring reports. Attempts were made to determine trends, if any, in groundwater 
contaminant concentrations. MDEQ determined that contaminant concentrations in 
groundwater have remained relatively steady over the past several years. A copy of the most 
recent annual monitoring report is included as Attachment 2, "2012 Annual Progress Report". 
Table 5 of this Attachment provides a summary of the monitoring and sampling data for the 
Site. 

Current Groundwater Action Levels 
Previous treatment has resulted in greatly reduced groundwater contamination levels and as a 
result, active treatment of the site has now ceased. The 2009 RAP amendment resulted in the 
replacement of Tier 1 Remedial Action Goals (RAGs) with the mixing zone groundwater/ 
surface water interface (MZGSI) based discharge criteria. See Section IV - Technical 
Assessment of this report for further details on this topic. 

Analytical results continue to demonstrate that site groundwater contaminant levels are in 
compliance with Tier 1 MZGSI criteria. However, levels continue to exceed the Tier II (drinking 
wat~r) standards, which are required to be met for site closure. The extent of Tier II . 
exceedances can be seen in Figure 3, provided in Appendix B. As a result, ongoing 
monitoring and appropriate ICs are required until such time as the groundwater concentrations 
are below the Tier II criteria. Table 4 summarizes the current remedial goals for the site. 

Table 4. Current Site Action Levels 

Chemical of Concern Units 
Current Tier I Mixing 

Zone GSI 
Tier II Goal 

(Drinking Water 
Criteria)Acute Chronic 

Chlorobenzene ~lq/L 850 750 100 
1,2-Dichloroethane ~g/L 15,000 - 5 
cis-1,2-Dichloroethene ~lq/L - - 70 
trans-1 ;2-Dichloroethene ~lq/L - - 100 
Tetrachlorethene ~lg/L 710 - 5 
Trichloroethene ~lq/L 3,500 3,200 5 
Vinyl Chloride ~lq/L - - 2 
Bis(2-chloroethoxy)ethane (TGDC) uq/L 26,000. 23,000 5 
Bis(2-chloroethyl) Ether (Chlorex) ~lg/L 18,000 770 2 
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Site Inspection 

The site inspection was conducted on October 3, 2012, and was attended by Robert L. Franks 
and Carrie L. Geyer of the MDEQ, Sheri Bianchin of the EPA, Dan Greene and Mary Crosby­
Davies of FTC&H, and Michael Scates of Koch Remediation and Environmental Services. The 
purpose of the inspection was to asseS$ the protectiveness of the remedy, provide a forum for 
discussion between MDEQ, EPA, and KCC representatives, and to discuss the five-year 
review process. . 

During the Site visit, the attendees toured the grounds of the former MCC process plant, 
inspected the cap and many of the monitoring wells located on the plant Site property, 
observed monitor well sampling activities, and inspected the Mill Pond Creek property. 
Results of the inspection revealed two items that warranted follow-up actions by KCC. Those 
items included: 

1.	 Poor establishment of cover on the capped area. This would require re-seeding 
or sodding of the capped area. FTC&H re$eeded the area following the 
October 3, 2012 Site inspection and will follow up in the spring of 2013 to assure 
establishment of the vegetation. 

2.	 Several signs had fallen off from the fence surrounding the property and need to 
be reinstalled. This issue was addressed immediately following the October 3, 
2012 Site inspection. 

The Site inspection checklist can be found in Appendix F. 

Interviews 
During the FYR process, interviews were conducted with representatives for the current 
landowner: Mary Crosby-Davies and Chris Huver of Fishbeck" Thompson, Carr, & Huber. The 
purpose of the interviews was to document any perceived problems or successes with the 
remedy that has been implemented to date. Intervi~ws were conducted on October 3, 2012, 
during the Site inspection and on January 17, 2013, a follow-up phone conversation with Mary 
Crosby-Davies took place. 

During these interviews the parties discussed the history of the Site, status of remedial 
activities, and work that still needs to be conducted, primarily involving improving the cover in 
the area of the cap. Complete interviews are included in Appendix E. 

IV.	 TECHNICAL ASSESSMENT 

Question A: Is the remedy functioning as intended by the decision documents? Yes. 

Remedial Action Performance 
Review of documents, Applicable or Relevant and Appropriate Requirements (ARARs), 
risk assumptions, groundwater monitoring data and the results of the Site inspection 
indicate that the remedy has functioned as intended in the 2009 RAP Amendment. 

Tier I MZGSI RAGs, established as part of the 2009 RAP Amendment, have been 
achieved. At this'time, only concentrations exceeding Tier II RAGs (drinking water 
standards) remain, resulting in the need to continue to monitor until such time as the 
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Tier II RAGs are achieved throughout the plume. 

System Operations/O&M 
System operations at the Site consists of an annual groundwater sampling event, cap 
maintenance and inspection, and inspection of fence and permanent markers to assure 
that they remain in-place and undamaged. These activities are adequate to determine 
the protectiveness and effectiveness of the remedy. 

Opportunities for Optimization 
The exposure pathway issues have been addressed, the Site remedy is functioning as 
intended, and the impacted area has been shown to be stable. As a result, the Site has 
recently moved from quarterly to annual monitoring. 

Early Indicators of Potential Issues: None 

Implementation of Institutional Controls and Other Measures 
Access controls, to prevent exposure to site related soil contamination, are intact and 
functional. At the MCC Site, access controls consist of Site fencing and the existing 
cap. Institutional controls, through the use of restrictive covenants and a county 
groundwater use ordinance are in-place and appear to be functioning as intended. 

The 2009 RAP Amendment provided an update to the restrictive covenant on KCC's 
Warner Street property. The RC was modified to prevent future development of the 
residually contaminated soil under the process building. Other measures include the 
use of permanent markers. Restrictive covenants are in-place which restrict the land 
and groundwater use at the Site. A groundwater restriction regulation ordinance is 
currently in-place. Based on inspections, monitoring and interviews with city officials, 
there appears to be compliance with the land and groundwater use restrictions. The 
ICs appear to be functioning as intended. Long-term protectiveness requires 
compliance with the ICs. An ICIAP is needed to ensure that 1) additionallC evaluation 
activities are conducted to ensure effectiveness of the ICs and 2) long-term stewardship 
is conducted. The plan must include a mechanism for inspecting and monitoring 
compliance with land use restrictions and groundwater restrictions along with 
enforcement, if needed, of the restrictions. 

Question B: Are the exposure assumptions, toxicity data, cleanup levels, and remedial action 
objectives (RAOs) used at the time of the remedy selection still valid? 

Changes in Standards and To Be Considereds (TBCs) 

The property is currently zoned for industrial use; however, the land is currently fenced 
and is vacant. Uses on adjacent parcels are not anticipated to impact the landfill. 

The Tier II groundwater standards allowing unlimited use remain unchanged. The Tier 1 
RAGs were modified as part of the 2009 RAP amendment to allow for­
groundwater/surface water mixing zone. 
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The original Tier 1 groundwater RAGs were established in the 1997 RAP using a 
computer model. The model was used to derive what has been termed "attenuated" GSI 
values. The attenuated GSI value was the concentration of a specific chemical 
constituent in groundwater such that by the time the groundwater reached Mill Pond 
Creek, the concentration of the chemical constituent will be equal to or below the 
published generic GSI value for that compound. 

There is now a standardized method in-place to evaluate contaminated groundwater 
discharges to surface water bodies. This evaluation is called a mixing zone 
determination. The procedure for such a determination is detailed in the MDEQ's 
Remediation and Redevelopment Division Operational Memorandum #17 (see 
Attachment 3). 

KCC requested a mixing zone determination for the MCC Site and sjte-specific 
discharge criteria were developed for the COCs at the Site based on this determination. 
In the 2009 RAP amendment, KCC requested the replacement of the Tier 1 RAGs with 
the mixing zone based discharge criteria. These revised criteria were approved as part 
of the 2009 RAP amendment and do not impact the protectiveness of the remedy. 
Table 6 summarizes the relationship between the old and new Tier I criteria. 

Table 6. Revised Tier I Remedial Action Goals per 2009 RAP Amendment 

Chemical of Concern Units 

Old Tier I Criteria Current Tier I 
Mixing Zone GSI 

Plant 
Area 

Purge WellS 
Area 

Mill 
Pond 
Creek 

Acute Chronic 

Chlorobenzene ~lg/L 1,362 670 71 850 750 
1,2-Dichloroethane ~g/L 4,144 2,563 560 15,000 -
Tetrachlorethene ~q/L 14,829 3,106 22 710 -
Trichloroethene llq/L 1,948 954 94 3,500 3,200 
Bis(2-chloroethoxy)ethane (TGDC) ~g/L 16,600 8,017 500 26,000 23,000 
Bis(2-chloroethyl) Ether (Chlorex) ~lq/L 67 36 5.9 18,000 770 

Changes in Toxicity and Risk Assessment Methods 
There have been no changes in toxicity factors or standardized risk assessment 
methodologies that could affect the protectiveness of the remedy for the Site. 

The exposure assumptions used to develop the Human Health Risk Assessment 
included both current exposures and potential future exposures. The risk assessment 
showed there is no present exposure pathway to MCC-related contaminants under 
existing conditions. Two potential future exposure settings identified in the risk 
assessment posed an excess lifetime cancer risk greater than 1 x 10-6 . One exposure 
setting is the potential future development of the Site and occupational or residential 
exposure to contaminated subsurface soil through direct contact or ingestion. The 
second setting isfuture residential development on the Site and use of contaminated 
groundwater fOr potable purposes. 

The risk assessment did not identify unacceptable risk to human health or aquatic life as 
a result of present discharge of the groundwater plume to Mill Pond Creek. However, 
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specific remedial objectives and goals were developed for this exposure route so that 
future discharge of groundwater to the creek would not pose unacceptable risk. 

Changes in Exposure Pathways and Other Contaminant Characteristics 
There have been no changes in the land use, routes of exposure, identified 
contaminants or contaminant sources, possible byproducts of the remedy, or physical 
site conditions in a way that could affect the protectiveness of the remedy at the MCC 
Site. 

Expected Progress Toward Meeting Remedial Action Objectives (RAOs) 
The remedy is progressing as expected. 

Question C: Has any other information come to light that could call into question the 
protectiveness of the remedy? 

No other information, such as additional ecological impacts, unforeseen weather events 
or land use changes have been identified as part of this five-year review that would call 
into question the protectiveness of the remedy. 

Technical Assessment Summary 

The review documents and data, along with information gathered during the Site inspection 
indicate that the remedy has performed as anticipated in the RAP. Threats posed by impacted 
soils have been addressed by the construction of the multi-media cap. Tier 1 groundwater 
values have been replaced with groundwater mixing zone' criteria and the new criteria values 
have been achieved throughout the plume. Access restrictions and institutional controls are in­
place and function as intended. Monitoring is appropriate and ongoing. 

No additional active remedial activities are planned at this time. If concentrations of site 
related COCs increase to unacceptable levels, actions outlined in the Contingency Plan would 
be undertaken to address the spike in concentrations. 

As mentioned, the MCC remedy is protective of human health and the environment in the 
short-term. There is currently no known exposure pathway to MCC-related contaminants 
under existing conditions. The remedy is functioning as intended. To ensure long-term 
protectiveness several follow-up actions are required: 

(1) evaluation of the vapor intrusion (VI) pathway is recommended to be performed as a follow­
up action to help ensure that long-term protectiveness is maintained. Based on the remaining 
concentrations and'known site conditions (i.e., soil type, depth to groundwater), it is not 
anticipated that VI will pose a risk. However, a study is still recommended to be performed to 
assure' that the pathway has been adequately addressed. 

(2) An IC plan such as an ICIAP must be prepared to ensure LTS. This plan will include the 
results of conducting additional IC evaluation activities and planning for additional ICs, if ' 
needed, and to plan for on-going monitoring, maintenance and enforcement of ICs. 
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V. ISSUES/RECOMMENDATIONS AND FOLLOW-UP ACTIONS
 

I Table 7: Issues and Recommendations/Follow-up Actions 

OU# Issue 

Vapor 
Intrusion 

-
-­ - -­ .. ­ - - ­ -

, 

Institutional 
Controls 

--

Recommendationsl 
Follow-up Actions 

Party 
Responsible 

Oversight 
Agency 

Milestone 
Date 

Affects 
Protectiveness? 

(YIN) 

Current Future 

Site-Wide 

--

Conduct a study to 
address the 
relevance of the VI 
pathwl'lY fo~ _Iong­
term 
protectiveness _ 

PRP MDEQ May 1, 2014 No Yes 

Site-Wide Submit an ICIAP to 
address additional IC 
evaluation activities, 
and preparation of an 
LTS plan. 

PRP MDEQ/ EPA 

r-' 

.._. 

May 1,2014 No Yes 

In addition, the following recommendation is made that improves the effectiveness of the 
remedy but does not affect protectiveness: 

Establish better ground cover on capped area atformer MGG Processing Plant Site. 
Follow up in the spring of 2013 to determine if additional action is needed. 
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I. PROTECTIVENESS STATEMENT 

Sitewide Protectiveness Statement 

Protectiveness Determination: 

Short-Term Protective 

Protectiveness Statement: 

The MCC remedy is protective of human health and the environment in the short­
term. There is currently no known exposure pathway to MCC-related contaminants 
under existing conditions. The remedy is functioning as intended. To ensure long­
term protectiveness several follow-up aCtions are required: 

(1) evaluation of the vapor intrusion (VI) pathway is recommended to be performed. 
Based on the remaining concentrations and known site conditions (i.e., soil type, 
depth to groundwater), it is not anticipated that VI will pose a risk. However, a study 
is still recommended to be performed to assure that the pathway has been 
adequately addressed. 

(2) an Institutional Controls Implementation and Assurance Plan (ICIAP) or similar IC 
plan must be prepared to ensure effective ICs have been implemented and to ensure 
long-term stewardship of the Site. This plan will include the results of conducting 
additionallC evaluation activities and planning for additional ICs, if needed, and to 
plan for on-going monitoring, maintenance and enforcement of ICs. 

II. NEXT REVIEW 

The next FYR report for the MCC Superfund Site is required five years from the 
completion date of this review. 
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A. Site Chronology 

B. Background 

=>Physical Characteristics, Geology, Hydrology, Land and Resource Use, 
History of Contamination, Initial Response 

C. Remedial Action 

=>Remedy Selection, Remedy Implementation- Groundwater, Remedy 
Implementation - Soil 



This Page Intentionally Left Blank 



1975 

1977 

1978 

1981 

1983 

1985 

1986 

A. SITE CHRONOLOGY
 

Date	 Activity 

MCC begins production at facility. 

Initial discovery of problem or contamination: 

MCC hires Williams and Works to conduct an investigation at the facility to install 
an industrial water supply well and observation wells to monitor groundwater 
quality. The investigation discovered MCC chemicals in the groundwater. The 
primary chemicals of concern are: 
• 1,2-dichlorethane (1 ,2-DCA) 
• bis(2-chlorciethyl)ether (Chlorex) 
• bis(2-chloroethoxy)ethane (TGDC) 

Leaking floor drain and collection sump in process bUilding identified as probable 
release point. 

1977-81	 Continued study by Williams and Works determines direction of groundwater 
movement and conducts preliminary assessment of the nature and extent of 
groundwater contamination down-gradient of facility. Williams and Works installs 
and samples 32 monitoring wells and drills and samples 17 borings. 

After environmental sampling is conducted by Williams and Works, surface water 
contamination is discovered at Mill Pond Creek and is attributed to plume 
discharge. 

MCC begins remediating groundwater contamination by pumping contaminated 
groundwater near facility and discharging it to the Whitehall Area Publicly Owned 
Treatment Works (POTW). 

MCC enters a plea agreement with Muskegon County to, implement a plan for 
groundwater investigation and design of a more comprehensive groundwater 
extraction system. 

1983-84 Groundwater extraction capacity added (extraction wells PW-B, PW-C). 

1984-85 PW-D installed. Mill Pond Creek well point interception system installed. 

KCC acquires MCC facility and changes name to Koch Chemical Company. 

The Michigan Department of Natural Resources (MDNR) and KCC enter into a 
consent agreement to continue groundwater remediation and investigation 
activities. 

1987-89 KCC expands the extraction system capacity at Mill Pond Creek based upon 
additional studies performed. 

MDNR evaluation concludes that groundwater extraction system next to Mill Pond 
Creek is not adequately protecting surface water. Recommends site for National 
Priorities List (NPL). 

February 21, 1990	 Final NPL Listing: 

EPA places MCC site on NPL. 
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1989 



Date	 Activity 

1990 KCC develops work plan for remedial investigation/feasibility study (RI/FS). KCC 
retains CH2M HILL to perform the RI/FS and holds kickoff meeting with MDNR. ­
Revises work plan. KCC performs surface geophysics and well evaluation survey 
at the site. 

March 1991	 KCC enters into new consent agreement with the MDNR to perform RI/FS and 
Interim Remedial Action (IRA) to prevent further plume disch'jlrge to Mill Pond 
Creek. 

Summer 1991 RI and IRA field program. 

October 1991 Engineering Evaluation/Cost Analysis (EE/CA) report for IRA submitted. 

.. .December 1991 DraftRI report sUbmitt~d. 

". 
April 1992 Public comment ROD for IRA. The MDNR selects improved extraction'system at 

Mill Pond Creek.	 ;:",-.­
..•.•...: . 

Fall 1992 IRA construction. Add three new extraction wells (IW-1, IW-2 and IW-3) along 
north bluff of Mill Pond Creek. 

January 1993 Bluff wells activated at average flow rate of 66 gallons per minute (gpm). 

March 10, 1993 ROD Signature:
 

MDEQ issues ROD for IRA (EPNROD/R05-93/240)..
 

1993-94	 Bench-scale soil flushing tests and SVE/air sparging pilot test conducted to 
address vadose zone soils beneath process bUilding. Extraction well PW-E added 
to sever source area from remainder of plume. 

January 1994 The MDNR releases Public Comment Draft Risk Assessment.
 

Annual sampling of Mill Pond Creek monitoring system and IRA extraction wells
 
demonstrates bluff wells have cut off plume. No MCC contaminants of concern
 
(COCs) detected in Mill Pond Creek.
 

January 1995	 Remediallnvestigation/Feasibility Study Complete: 

Final RI and FS report submitted to the MDNR (in September 1995 MDNR 
became MDEQ). 

February 1995 The MDEQ selects expanded groundwater extraction/treatment and in situ 
technologies as preferred remedies for groundwater and soil. 

Spring-Fall 1995 Remedial Design Start:
 

KCC proceeds with remedial design and begins drafting RAP.
 

Fall-Winter 1995	 Remedial Design Complete:, 

Remedial design completed in late summer. Construction of conveyance piping 
.and installation of new extraction wells (EXT1, EXT2 and EXT3 ) and associated 
monitor wells. 
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Date Activity 

Spring 1996 On-Site Remedial Action Construction Start: 

Air stripper and new carbon vessels arrive and new system shakedown begins. 
Expanded extraction and treatment system brought online in May at flow rate of 
410 gpm. Draft RAP submitted to the MDEQ in June. Samples of process building 
vadose zone soils show that about 95 percent of volatile organic compounds 
(VOCs) removed by SVE. In situ thermal desorption pilot tests begin in the vicinity 
of process building sump to address bis (2-chloroethyl) ether (Chlorex) and bis (2­
chlorethoxy) ethane (TGDC). 

Winter 1997 Vadose zone soil sampling results in process bldg. sump area demonstrates 
effectiveness of in situ thermal desorption in reducing concentrations of Chlorex 
and TGDC but higher heat needed to further reduce TGDC. Additional heating 

_and blower capacity added to increase effectiveness and expand treatment area. 

j:)W~FinstC1l1ed-in-process building in-May to expedite groundwater cleanup in _ 
plantarea. .-.-

Tetrachloroethylene (PCE) pocket delineated in shallow groundwater ateast end 
of process building following an extensive groundwater grab sampling 
investigation. 

Two additional extraction wells (PW-G and PW-H) and seven additional monitor 
wells (KCC 30 through KCC36) installed to expedite and monitor progress of PCE 
cleanup. 

Additional capacity added to thermal desorption system and treatment area 
expanded. -

June 1997 Remedial Action Plan (RAP) Approved 

November 25,1997 Consent Decree: 

Effective date of remedial actioneonsehtdecree between the MDEQ and KCC 
filed in U.S. District Court for the Western District of Michigan. Case No. 5:97-CV­
211. The 1991 RI/FS and IRA and all previous consent decrees terminated and 
superseded by this agreement. 

1998 First Five Year Review: 

First five year review completed (March 13, 1998).
 

Sequential expansion of the in situ thermal desorption system following sampling
 
in February and May to verify achievement o(RAGs.
 

Continued op~ration and adjustments to the groundwater extraction system.
 

April 1999 Additional groundwater investigative work conducted at the eastern end of the 
process bUildi~g to refine location of PCE around PW-H. 

Summer 1999 Extensive soil verification sampling in July confirms industrial direct contact and 
groundwater protection values achieved for vadose zone soils beneath the 

- process bUilding. 

Active soil remediation terminated in October. 

Install PW-I & KCC37 east of PW-H and install EXT4 between EXT3 and IW1 in 
Mill Pond Creek Area to attack selected plume remnants. 
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2000 

2001 

2005 

2006 

Date	 Activity 

December 1999	 KCC petitions the MDEQ to terminate active soil and groundwater remediation 
based on achieving remedial goals in soils and groundwater. The MDEQ 
generally agrees but administrative issues with RAP format prevent the MDEQ 
from being able to grant request. 

Groundwater extraction continued at selected plume remnants. 

June 2000 Remedial Action Plan (RAP): Revision #1 

December 2000	 Consent Decree Amendment: 

Amendment to the consent decree, entered between KCC and the MDEQ to 
incorporate the Muskegon County Ordinance as an accepted institutional control 
to prohibit'water wells, is approved by the U.S. District Court for the Western 
District of Michigan, Southern Divisjon... 

Negotiations on scope of long-term monitoring and revising cleanup criteria 
consistent with Part 201 criteria. Mixing zone determination request submitted. 

Spring/Summer Mixing Zone GSI criteria provided by the MDEQ. 
2002 KCC again petitions for and the MDEQ approves request to terminate active
 

groundwater remediation (May 3, 2002).
 

Prepare and submit draft RAP and long-term monitoring plan.
 

2003 Second Five Year Review: 

Second five-year review completed (April 4, 2003). 

KCC voluntarily installs air sparge system to address plant area PCE plume 
remnant. 

Location of City of Whitehall municipal well #4 and the City's wellhead protection 
program become an issue. KCC and MDEQ begin discussions with the City to 
resolve these issues. 

KCCandCityofWhitehall abandon municipal well #4 and install new municipal 
well in another location in the city. 

Amendments to Muskegon County Sanitation Ordinance adopted. These 
changes address concerns expressed by MDEQ in 2003 five-year review. 

_ KCC demolishes old production plant and constructs a multilayer cap over the 
area. 

MDEQ approves temporary shutdown of air sparge system. 

MDEQ and KCC make substantial progress on changes to RAP to adopt mixing­
zone based groundwater-surface water interface criteria and modify or replace 
many site related documents related to the remaining issues at the site. 

January 2008 Fishbeck, Thompson, Carr, & Huber replace Barr as technical consultant on the 
project. 

April 2008 Third Five Year Review:
 

Third five-year review completed (April 4, 2008).
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Date· Activity 

Groundwater vertical aquifer profile sampling was conducted to evaluate May 2008 
presence and distribution of PCE in groundwater 

D'raft RAP Amendment submitted to MDEQ. December 2008 

Air Sparge System began operation to meet requirements of the O&M Plan of theApril 2009 
RAP Amendment. 

Final RAP Amendment submitted to MDEQ. May 2009 

Public Availability Session held in Whitehall to present overview of RAPAugust 2009 
Amendment, discuss the progress of the remediation, and answer questions from 
the public. . 

Air Sparge System shut down for winter. November 2009 

December 2009 

Restrictive Covenants Revised: January 2010 
Restrictive Covenants were filed with Muskegon County Register of Deeds 
and certified copies were submitted to MDEQ. 

2009 RAP Amendment: 

RAP Amendment dated May 8, 2009 was approved. 

All land use restrictions were completed and sent to the City of Whitehall and February 2010 
Fruitland Township Clerks and Zoning Authorities in accordance with Section 
2.4.2 of the 2009 RAP Amendment. 

Air Sparge System was put back in operation to meet requirements of the O&M April 2010 . 
Plan of the 2009 RAP Amendment. 

Michael Scates replaces Marc Coggeshall as the Koch Remediation & 
Environmental Services Project Coordinator. 

Six wells were abandoned in accordance with the Phase I well abandonment October 2010 
activities required by the O&M Plan of the 2009 RAP Amendment. MCC-14
 
casing was repaired.
 

Concrete support structures for mounting permanent markers were constructed.
 

Sparge System Shut Down Novemtler 2010 

Permanent marker installation was completed. June 2011 

The above ground piping associated with the air sparge system was removed. September 2011 
Following the removal of the above ground system, the air sparge wells were also 
abandoned in accordance with the Phase II well abandonment activities required 
by the O&M Plan of the 2009 RAP Amendment. 

Damaged wells MCC-26 and MCC-33d were abandoned. September 2012 

Cap Re-seeded. October 2012 . 

Michael Christopher replaces Michael Scates as the Flint Hills Resources/Koch December 2012 
Remediation & Environmental Services Project Coordinator. 

Linda Childers replaces Nicole Cory as the Koch Remediation Project 
Coordinator. 
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B.	 BACKGROUND 

Physical Characteristics
 
The former MCC production facility consists of 19.6 acres located at 1725 Warner
 
Street on the southern outskirts of Whitehall, in Muskegon County, Michigan. The
 
site is located approximately 0.5 mile north of the Mill Pond Creek, and is close to
 
White Lake and Lake Michigan. The area around the former plant is zoned light
 
industrial, and the land to the north and west is occupied by the Whitehall Industrial
 
Park. Howmet Corporation owns and operates production"facilities on property west
 
of the site. The land south of the plant is owned by CSX Corporation, south of which
 
are Whitehall Department of Public Works facilities. The surrounding area is largely
 
residential.
 

Geology/Hydrology
 
In general, the geology at the site consists of the following units beginning at grade:
 

•	 A light red brown to gray brown, medium to fine grained sand unit that 
typically ranges in thickness from 60 to 120 feet, although in certain areas is 
as little as 40 feet and in others up to 210 feet thick. The sand unit is 
sometimes silty and contains discontinuous lenses of silty clay and gravelly 
sand. The clay lenses range in thickness form 1 foot to 10 feet. Gravelly 
sand lenses usually range in thickness from 10 to 25 feet. 

•	 A gray or brown gray, stiff silty clay (ThiCkness unknown) with lenses of 
medium to very fine grained silty sand. The bor.ings penetrated this clay unit 
below the sand anywhere from 2 to 60 feet. In general, the sand lenses in the 
clay layer are siltier and finer grained than the overlying sand unit. The sand 
lenses range in thickness from 5 to 40 feet and are usually about 15 feet 
thick. 

Based on the depth to the basal clay and the composition of the overlying sand unit 
at several boring locations, there appears to be a buried erosional channel that has 
partially eroded the clay and extends south from the MCC plant area to just north of 
White Lake Drive. The channel appears to be about 200 feet wide and well defined. 

A silt and clay layer 1 foot to 10 feet thick exists at depths of about 20 to 50 feet 
below grade near Mill Pond Creek. Unlike other clays within the sand unit, the layer 
appears to be continuous near the creek. 

It appears thaUhe uppermost aquifer is the sand unit that extends from the ground 
surface to the basal clay. The thickness of the unit ranges from 40 to 210 feet. The 
depth to groundwater ranges from 45 feet at the plant site to zero feet near the 
creek. The average saturated thickness of the aquifer is 85 feet, ranging from 50 
feet outside the erosional channel to 175 feet within the channel. The lower clay 
unit, based on its estimated thickness, composition, and continuity appears to be a 
confining layer. Although the clay unit contains several water-bearing sand lenses, 
the lenses dO not appear to be continuous and are confined by the surrounding clay. 

The general direction of groundwater flow from the site is southwest toward Mill 
Pond Creek, located about 0.5 mile south of the site. Flow does not continue 
beypnd Mill Pond creek in either the shall.ow or deep portions of the aquifer, but 
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discharges to the creek or possibly follows the creek valley near Mill Pond. Surface 
water within three miles downstream of the site is used for recreational activities. 

Land and Resource Use 
The MCC plant began producing specialty chemicals in 1975. Manufacturing was 
discontinued, and the plant was decommissioned at the end of 1991. Since 1991, 
no operations have been active at the site, and no process equipment or industrial 
chemicals remain on site. 

The land use of the surrounding area is industrial, commercial and residential. The 
area around the plant is zoned light industrial. 

Groundwater is used as a drinking water source, and private and public wells are 
located in the vicinity 

-

History of Contamination 
Groundwater contamination was initially discovered in 1977 during testing for 
installation of an industrial water supply well. A 1980 hydrogeologic investigation 
identified three primary organic contaminants of concern in the groundwater and the 
probable source of contamination was identified asa leak in the drainage system 
inside the Muskegon Chemical Company manufacturing facility, which was repaired. 
These leaks contaminated the local water table (upper) aquifer near the plant. Later 
investigations tracked the groundwater contaminant plume approximately one-half 
mile south southwest to its discharge point in Mill Pond Creek. Contamination was 
detected in both the soil and groundwater. The COCs for the Site are 
chlorobenzene, 1,2-DCA, Chlorex, TGDC, toluene, PCE and trichloroethene (TCE). 

Initial Response 
From 1977-1981, a hydrogeological investigation was conducted which consisted of 
installing and sampling 32 monitoring wells and 17 soil borings. The investigation 
determined the direction of groundwater flow toward Mill Pond Creek, provided a 
preliminary assessment of the groundwater contamination, and determined that 
surface water contamination was present in Mill Pond Creek. From 1981 to 1989, 
groundwater remediation was conducted by pumping and discharging to the 
Whitehall Area publicly owned treatment works (POTW). In 1983, MCC entered a 
plea agreement with Muskegon County to implement a plan for groundwater 
investigation and design of a more comprehensive extraction system. 

In 1986, KCC, who had acquired the property in 1985, entered into a consent 
agreement with the MDNR to continue groundwater remediation and investigation 
activities. The system was expanded several times with additional extraction wells, 
but in 1989 the MDNR concluded that the extraction system was not adequately 
protecting surface water and recommended the site for the NPL. The site was 
finalized on the NPL on February 21, 1990. 

- , ­
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In March 1991, KCC entered into a new consent agreement with the MDNR to 
perform RifFS and IRA to prevent further plume discharge to Mill Pond Creek. The 
plant ceased operations and was decommissioned in 1991. Throughout 1990 and 
1991 the RI and IRA were completed, and April 1992 began the public comment 
period. IRA construction was performed in 1992, and activated in January 1993. 
The ROD was issued for the site on March 10, 1993. 

Basis for Taking Action 
Hazardous substances that have been detected in the site soil and groun<;lwater 
include: ' 

> Clorex 
> 1,2-DCA 
> Chlorobenzene 
>TCE 
> PCE 
>TGDC 

Contaminated groundwater has discharged to Mill Pond Creek downgradient from 
the site, and water supply wells are present in the vicinity of the site. 

The risk assessment for the site showed there is no present exposure pathway to 
MCC-related contaminants under current conditions. However, there are two 
potential exposure pathways which pose a carcinogenic risk. One potential 
exposure setting is the future development of the site and occupational or residential ' 
exposure to contaminated subsurface soil through direct contact or ingestion. The 
second potential exposure route is the future use of groundwater as a potable water 
source at the site. 

The risk assessment did not identify unacceptable risk to human health or aquatic 
life as a result of the discharge of the groundwater plume to Mill Pond Creek. 

Table 1. Summary of WasteLAN Protectiveness Status 

Type of WasteLAN " 
Regional Review 

Date of most 
recent 
Review 

Status Type Status Determination 

Human Exposure 
Indicator: Feb 28,2013 

Human Exposure Survey 
Status 

Current Human Exposure 
Controlled 

Groundwater Migration 
Indicator: 

Feb 28,2013 

Groundwater Migration Survey 
Status: 

Contaminated 
Groundwater Migration 
Under Control 

Ready for Reuse 
Determination Status: 

Protective For People But 
Not Site-Wide Ready For 
Anticipated Use 

C. REMEDIAL ACTIONS 

1. Remedy Selection 
Following the listing of the MCC site on the NPL in 1990, a work plan was developed 
for RifFS. In March 1991, a new consent agreement was filed to perform RifFS and 
IRA to prevent further plume discharge to Mill Pond Creek. Following IRA activities, 
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the ROD was issued on March 10, 1993.. Ba$ed on the RI/FS, expanded 
groundwater extraction/treatment and in situ technologies are selected for site 
remediation. A remedial action consent decree was filed November 25, 1997, 
between KCC and the MDEQ. The consent decree was amended in December 2000 
to incorporate the Muskegon County Ordinance as an accepted IC to prohibit water 
wells. Remedial action continued until the MDEQ provided interim approval of the 
request to terminate active groundwater remediation on May 3, 2002. 

\ 

2. Remedy Implementation - Groundwater 
Two remedial actions were implemented at the site to control the migration of the 
MCC plume. The first was implemented in 1986 as a result of a consent agreement 
between the MDNR and KCC. This action included the installation of four 
groundwater extraction wells along the axis of the plume (purge wells PW-A, PW-B, . 
PW-C, and PW-D) and a 'well point system along the bank of Mill Pond Creek. The 
second was an IRA pursuant to the 1990 Consent Order between KCC and the 
MDNR. Under the IRA, three new interception wells (IW-1, IW-2, and IW-3) replaced 
the well point system in 1992. An additional well (PW-E) was installed near the plant 
in 1993 to control migration of contaminated 'groundwater from this area. 

The ROD was issued following IRA activities in March 1993. Prior to the 1996 
remedial action, groundwater was treated via liquid phase carbon and discharged to 
the sanitary sewer under an existing permit with the Muskegon County Wastewater 
Treatment System. The maximum allowable discharge was 105 gpm, which had 
been the limiting factor controlling groundwater withdrawal rates and aquifer 
restoration. 

By 1996, monitoring data showed that previous response actions had successfully 
cleaned up certain areas of impacted groundwater. However, pockets of elevated 
COCs remained in four areas: the plant area, Howmet North, Howmet South, and the 
area south of White Lake Drive termed the Mill Pond Creek area. These areas 
became the focus of the Comprehensive Environmental Response, Compensation, 
and Liability Act (CERCLA) remedial action for groundwater. 

. Enhanced groundwater extraction focusing on the four plume remnants was the 
remedy selected at the conclusion of the FS. The remedy has three basic 
components: extraction, treatment of extracted groundwater to criteria defined in the 
RAP and discharge. The existing system required major upgrades for remedial goals 
to be achieved in a reasonable amount of time. 

Extraction 
Modeling conducted during the FS showed that the rate of groundwater extraction 
needed to be increased by a factor of four, from roughly 105 gpm to more than 
400 gpm. The existing extraction wells were not designed to achieve these flow 
rates, so additional wells were designed and installed. Modeling showed that three 
strategically placed high capacity wells (EXT1, EXT2, and EXT3) combined withJhe 
three IRA wells would greatly accelerate mass removal and maintain the IRA 
requirement of preventing plume discharge to Mill Pond Creek. The design flow rate 
of the system was 420 gpm. 
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The three new high capaCity extraction wells, two reinjection wells (INJ1 and INJ2), 
and 11 new monitoring wells were installed during the winter of 1995/1996. Step 
drawdown and pump tests were conducted to determine maximum and optimal 
pumping rates for each well. It was determined that EXT1 and EXT 2 could both be 
pumped at maximum rates of 300 gpm, and EXT 3 could be pumped at 75 gpm. 
Conveyance lines were also installed at this time. Treatment system upgrades 
occurred during the late winter and during the spring of 1996. Extraction rates from 
the wells are shown in Table 2. 

TABLE 2 
Initial Flow Distribution of 1996 Groundwater Remediation System 

Muskegon Chemical Company NPL Site 
Remedial Action Completion Report 

Well Flow Rate 
(gpm) 

PWE 31 
EXT1 150 
EXT2 100 
EXT3 70 
IW1 23 
IW2 23 
IW3 23 

'~ .. - ... ~ .. , .. 
420 

Discharge 
To achieve the four-fold increase in groundwater extraction, it was necessary to 
identify an alternate discharge point. By 1'996, the volume that could be discharged 
to the POTW had been lowered to 80 gpm, and up to 420 gpm of discharge volume 
was needed to accelerate plume cleanup. The discharge option selected was 
injection of treated water back into the aquifer under an MDEQ permit exemption. FS 
modeling and pre-design aquifer tests indicated that two high capacity injection wells 
located within the plume footprint, INJ1 and INJ2, could accept all of the projeGted 
flow. 

Treatment 
To achieve the non-detect injection standards specified in the permit exemption, two 
additional 10,000-lb liquid phase carbon vessels (for a total of four vessels), air 
stripping, and vapor phase carbon treatment were added to the treatment system. 
Air stripping was needed to remove 1,2-DCA,as well as other VOCs, because 
calculations showed that at anticipated influent concentrations, 1,2-DCA 
breakthro'ugh would occur at a frequency that would make stand-alone granular 
activated carbon (GAG) treatment cost prohibitive if carbon were to be used alone. 

1997 Upgrades 
Extraction well PW-F was added inside the process building in May 1997 to 
accelerate aquifer restoration in the Plant Area. PW-F has a maximum sustainable 
pumping rate of 60 gpm. In response to an area of elevated PCE concentrations 
identified beneath and east of the process building, two additional extraction wells 
(PW-G and PW:-H) were added and brought on line during October 1997. These 
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wells were similar in construction to PW-F. At the end of 1997, eight extraction wells 
were pumping a total rate of 390 gpm, as shown in Table 3. 

TABLE 3 
Mee Extraction Well Flow Balance c. 1997 

Muskegon Chemical Company NPL Site 

Well Flow (gpm) 
EXT-1 90 
EXT-2 100 
EXT-3 50 
IW-1 20 
IW-2 o 
IW-3 o 
PW-E 20 
PW-F 30 
PW-G 30 
PW-H 30 

Extracted 390 
INJ-1 210 
INJ-2 170 
POTW 10 

Discharged 390 
Net o 

The success of PW-F in cutting off the process building source area and its 
contribution to the restoration of groundwater between PW-F and PW-E (a distance 

p 

of about 150 ft) was evident from the groundwater quality in KCC 5S and PW-E which 
by March 1998 had fallen below target detection limits (TDLs). As a result, pumping 
was discontinued at PW-E and flow allocated to EXT2 to accelerate COC removal in 
the Howmet North plume remnant. Similarly, pumping was discontinued at PW-G 
shortly after installation because concentrations of PCE in PW-G and surrounding 
monitoring wells fell to below Tier 2 RAGs. The short duration of pumping, 
demonstrated that the occurrence of PCE in the PW-G was likely a small isolated spill 
that probably occurred during the 1992 plant decommissioning. 

Final Upgrades - 1999
 
Two additional wells were added during August 1999:
 

•	 EXT4 is located equidistant between EXT3 and IW1 in the Mill Pond Creek area. It is 
similar in construction to EXT3. The purpose of EXT4 was to accelerate cleanup of 
the plume remnant south of White Lake Drive. It has a maximum sustainable 
pumping rate of 60 gpm. 

•	 PW-I was installed in the plant area to expedite removal of the PCE plume remnant in 
the eastern portion of the plant area. PW-I, located approximately 75 feet east of 
PW-H, focuses on the plume remnant in the vicinity of monitoring well KCC37. Its 
construction and pumping rates are similar to PW-F, PW-G,and PW-H. 
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2003 Air Sparge System Installation and Operation 
Although groundwater PCE concentrations in the plume remnant on the plant 
property were below Tier 1 RAGs, KCC voluntarily installed an air sparge system in 
2003 to speed the removal of this plume and prevent its migration off property. The 
air sparge system successfully removed a great portion of the plume remnant in only 
approximately three years of operation. SVE operation ceased in 2006 temporarily, 
as KCC and MDEQ evaluated whether PCE concentrations would rebound and what 
would be appropriate permanent shutdown criteria for the air sparge system. 

3.	 Remedy Implementation - Soil 
The only area of the site where soil impacts were identified was the vadose zone and 
capillary fringe beneath the process building. These areas were the focus of soil 
remedial activities which began as voluntary SVE pilot tests in February 1993, and 
progressed to voluntary air sparge testing during January 1994. These tests 
occurred in conjunction with preparing the FS. Results of th~ pilot tests are detailed in 
the Feasibility Study Report (CH2M HILL 1995). 

The FSevaluated several remedial technologies and developed six alternatives 
which included: 
•	 ·No Action 
• Capping 
• Excavation and Offsite Disposal 
• Soil Vacuum Extraction and Air Sparging 
• Soil Vacuum Extraction, Excavation, and Offsite Disposal 

,	 ) 

• Excavation, Onsite Thermal Desorption, and Onsite Disposal 
KCC chose to pursue in situ technologies over excavation, treatment and disposal for 
safety and cost reasons. Because of the mix of volatile an~ semivolatile compounds 

/'"	 (SVOCs) in vadose zone soils, in situ technologies were largely limited to chemical 
oxidation or in situ thermal desorption combined with SVE. SVE is a proven 
technology for removing VOCs, but it is only marginally effective in removing SVOCs 
from the soil matrix because of their low volatility at ambient soil temperatures. 
Because of the potential drawbacks associated with chemical oxidation, in situ 
th~rmal desorption/SVE was the selected remedy. 

Results of the early pilot tests showed that both SVE and air sparging' were effective 
in	 removing VOCs, but they had only negligible effect on the primary SVOCs Chlorex 
and TGDC. Subsurface soil samples collected in 1995 showed that SVE alone had 
successfully removed more than 97 percent of the VOCs from beneath the process 
building, but concentrations of Chlorex and TGDC were essentially the same as 
before SVE testing began. It was clear that a different technology was needed to 
remove the SVOC fraction. Chemical oxidation was considered and dropped due to 
safety and residuals management issues. This left in situ thermal desorption as the 
only viable candidate. 

Pilot testing of in situ thermal desorption as a remedial technology for remediating the 
SVOCs began in February 1996, and followed the procedures outlined in the Hot Air 
Injection & SVE Pilot Study Workplan (NSI 1996). Th,e basic hot air injection/SVE 
operating principal is to heat the soil matrix sufficiently to mobilize the SVOCs by 
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injecting heated air and withdraw more air than is being injected to maintain a net
 
inward gradient beneath the process building. Extracted air containing volatilized
 
COCs is passed through vapor phase carbon and vented to the atmosphere.
 
Emissions were monitored for breakthrough.
 

The initial plan of operation specified sequential remediation that injected hot air to 
raise the temperature of a given block of soil and withdrew the vapors from a single 
direction. Target temperatures were maintained until soil vapor monitoring suggested 
target analytes were no longer being volatilized, at which point confirmatory soil 
samples were collected. Once target cleanup levels were achieved, injection and 
extraction moved to an adjacent location, but the heated soil mass of the previously 
remediated zone was always taken advantage of to more efficiently and rapidly raise 
soil temperatures. 

Chlorex and TGDC have boiling 'points of 350 0 F and 450 0 F, but pilot testing 
conducted during 1996 demonstrated that significant volatilization of Chlorex 
occurred at temperatures between 75 0 F and 100 0 F. However, it was still necessary 
to heat the soil to high temperatures to drive TGDC off of the soil matrix. Injecting 
heated air at temperatures of up to 500 0 F was selected as the best means of heating' 

i .the soil. 

The final design involved installing a hot air injection well surrounded by up to three 
SVE wells spaced 1200 apart. The SVE wells were placed .within 10 feet of the 
injector well, which was determined to be the optimal treatment radius from pilot 
tests. All wells were constructed of fully-penetrating 2-inch diameter stainless steel 
screens. Air injected into the central well was heated with an electric heater and. 
injected under pressure at a flow rate of 200 standard cubic feet per minute (scfm). 
The surrounding SVE wells drew the injected air radially away from the central well at 
a rate of 300 scfm, facilitating propagation of the heatirig front and removing 
volatilized COCs from the soil. Vapors removed from the vadose zone were passed 
through the twin vapor phase carbon vessels that are part of the air stripper off gas 
treatment system. Treated vapors were vented to the atmosphere under MDEQ Air 
Quality permit 112-96. Emissions were monitored using a photoionization detector 
(PID). 

1996 Pilot Testing 
Pilot testing began in the vicinity of the waste water collection trench sump at the 
northwest corner of the process building during February 1996. This area had the 
highest concentrations of vadose zone COCs based on RI and subsequent 
investigations. Initial testing used a single injection and extraction point. A 5 kW 
electric heater was used to heat the air to approximately 500 0 F. The heated air was 
injected at an average rate of 70 scfm using a 2.5 hp blower and withdrawn from a 
point 10 feet away at a rate of approximately 100 scfm using a 5 hp blower. 
Emissions were directed to a 1,000 Ib activated carbon vessel for treatment. Three 
sets of thermistor nests completed at 10, 20, and 30 ft below ground surface were 
installed to monitor the propagation of the heating front. 

Testing continued through the rest of 1996 using the single injection/extraction
 
configuration. About midway throughthe year, injection was switched to the
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extraction well, and vapors were removed from another injection well located 10ft to 
the south. At the conclusion of the pilot test, it was determined that the 5 kW heater 
did not have the capacity to heat the soil matrix to a temperature high enough high to 
drive off TGDC, but it was effective in removing Chlorex. It was also determined that 
the optimal spacing between the injection and extraction points was 10ft. 

System Expansion 1997 through 1999 
In January 1997, a 9 kW heater and an additional 5 hp blower were added, and 
remediation progressed sequentially along the north south leg of the wastewater 
collection trench. In 1998, the decision was made to double the capacity to 
accelerate cleanup, and two additional blower/heater assemblies were added. Over 
this time, it was learned that it took approximately 4 weeks for the soil to reach the 
temperature needed to mobilize TGDC, and that it took an additional 4 weeks at this 
temperature, on average, to reach Tier 1 RAGs. By the end of1998, configuration of 
the injection/extraction wells changed, with the optimal configuration determined to be 
injection at a single point and withdrawal from three extraction wells spaced 
approximately 1200 apart. 

2006 Building Demolition and Cap Construction 
To address long term protectiveness issues related to direct contact threats, and to 
prevent-threats associated with the potential future infiltration of water into the soils 
beneath the former process building, it was decided to demolish the building and 
construct a multilayer cap over the area. This work was accomplished in one 
construction season in the spring and summer of 2006. Comppnentsof the cap 
include the concrete floor from the former plant, followed by a soil capping layer, a 
flexible membrane liner, a drainage layer, topsoil and a grassy cover. 

( -
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APPENDIX B - Additional maps, data, figures, or tables for reference 

Figure 1. Site Location Map
 

Figure 2. Well Location and Groundwater Contour Map
 

Figure 3. Extent of Tier II Exceedances
 

Figure 4. 2012 Well Abandonment Summary
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EPA and MDEQ begIn review 

at 
Muskegon Chemical Superfund Site
 

WMehall, Michigan
 

1h U.S. EnYiroruncolaIProteclionA"eor:y ard Michipn Deparl.meDl. of 
Envif'tJllmtfl1al Quality ~ cordlx:tin& a l"t'liew of the Musk:ep Ql.emi.cal 
Co. Superfund ate in 'Nhitehall. MlCh. The Superfu.td law requiJr.s reau1ar 
checkups of ates that have been cleaoedup- withWl85tt rnana,edon-ste­
to rtlflkt an the Cftnup COI:ltitme:! to p!Ctect people and the environment. 
Tbi.slSUlefourtbfivt-)'Ut~ofthis$l.\e. 

MuskeaonCbemica1Co. formedy produ::eda variety of ~a1tyclEm.i­
calsthatbaw: caU!ltd contarninatioo in the milatdgrourdwter The 
c1l!arwp remedy selected by EPA aIX1 MOEQ requires lrtatina ard tmnitor­
inI of contaDll.llated milam J101.IIdwatcraodimplcaz:ntinI institutiODll1 
controls. Siree the laS review. a ,!Curd-water tltalmenlsyrtem bas been 
installtdat the fonnerplantlnadditlOn. there bas beenonaoinB mainte­
nance of i mulWaytrcap merUIt fonnerplant area. ronl1rlUedSroUIJ:S... 
wa\er aKJIlitorinB am &.wmle chanaes were made to a county ordinance 
nquirin. ,rom-water te restrictions.. 

Moct tnfcmlation tS m.ilable at WbitebaU City Ubrary. 3900 Wlite Lake 

on"" Whi""'U. "" h!lp:llepo..,vtn:slon5/clcllllUpllllUSlqo"'be....U 
imex..bttd.. The ruiewS10uld becompleled by the end ofApril. 

1lr 6Ye-yearmYie:wislmopporbmity foryouto teUEPAaOOMDEQabo~ 

site c:oa:Sit1oDraod anyooncems)OU ba'9t. Ccmtart. 

DondtBIMsIo Sherl8loDchbl CurieL Geyer 
EA\ Cbmrntnty EPA~dl.alProject MDEQ Supetfun:t 
Involvement. M_aer ProjectMa.na&er 
Coon>notor 312~745 511-335-681'1 
312~ blao::hin.shenlilepisov F~ lemcbijan.8C v 

You may also eaJ.1 EPA toU-freeatSOOQI-8431. 
9:30 am. to 5:30 pm~ wce~ys. 

L.. .. 



EPA arid MDEQ begin reView 
at
 

ri'II".~l<eg~nl Cheml~al'S uperf~nti Siie
 
Wh itehall, Mi~h igan
 

Theu.. S. EnVinmmentalProtec.tion Agency: and Michigan Department of 
EnvimnnientalQm1ity'are.'c~ridtj:ctit\g reVie.,ybOhe I0~kigbn cherili~aL~ 
~p.' SuperfJ)rid ~te)n'Whitehall, Mi~h. 11l.e' Superfund' l~wt:equi1e~ reguiar" 
checkups of #tes·tha~·havebeen c1e~dup -withw~te managedon-;site ­
to make sure the cieanup continues to protect people and the enVironment. 
TIlls, is the fa uith ftve-year review of this sife:' ". 

¥us~go h Cnenii¢al Co: fonne'rly"prbduceda.valiety:of spepialty ~henii; 

cals.that have :calistd cO,iitamiriation·in.the, roil arid groUnCi,uiciter, The 
cleailup,remedysele'cted bY,EPA and MDEQ requires treatirig and moru.tor~· 
ing of: contamina'ted.milandgroundwaterand' implementing iristitutionaf 
controls. Since'the lastreview~ agro und-waterlreatment' sYstem has 'been 
inst¥led at.the.fartn~r plant. In actChti:on,there' hasbe.en ofuloing.mainte~· 
riarice.bf a.multilayercapOvet th:e,fq'mi~rpfant 'area,'6ontinw;d gtoU¢­
uiater nionitori:~ and f:1\Torab l~, changeS Were m~"de toa county 6rWna.ti¢e 
requiring ground:-Wateruse restrictions,' . ,. 

M'ore information is availabie at Whitehall City' Library~j90ciwhiie'Lake 
Drive, "Whitehq.ll. and h~tp :lIepa.gov/~gion5/c1eanup/muskegonchemicall 

iridex.html.The ~'~:eur'shotild be,'completed by·ihe~nd,Of April: '. 

The five-ye~ reVie.w:isan opportunity for you to tellgPA~.MDEQabout 

!::ite cond.itioI)S·,arid any co ncems',you haVe., Cciritaqt.·' ." ' ' 

DOilde Blasio Sheri 'Bi3.ncmn. carlie.I:.. Geyer. , 

EPA Community ~PA 'Remedial Project M'DEQ Sllperfund 
Invri1.veme nt' Manager Project Manager 
Co.o.rdi~ to~ 312-886-4745 5.l7~335-687l 
-3 t2-886~4360 b'i~ hin. sheri !W~pa.g Ov' ge yete ·1.!W~·chigan ..go v· 

You. may also cali EPA toll-free at 800':62i-843 L 
'9:30a.m: toS-:·30·.p.m .. weekdays. 
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APPENDIX D ~ Document Review 

Remedial Investigation Report, January 19.95 

Feasibility Study, January 1995 

Baseline Human Health R'isk Assessment, April 1996 

Remedial Consent Decree, Case #5:97-CV-211, November 25, 1997 

Remedial Action Plan, March 5, 2002 (as amended) 

Remedial Action Plan Amendment, Maya, 2009
 

Quarterly/Annual Progress Reports: 

69th Report - First Quarter 200a
 
70th Report - Second Quarter 200a
 
71 5t Report - Third Quarter 200a
 
72nd Report - Fourth Quarter 200a
 
73th Report - First Quarter 2009
 
74h Report - Second Quarter 2009
 
755t Report - Third Quarter 2009
 
76nd Report - Fourth Quarter 2009
 
7th Report - First Quarter 2010
 

- 7ath Report - Second Quarter 2010
 
- 795t Report - Third Quarter 2010
 

a1 th Report - Annual 2011
 
aih Report - Annual 2012
 

aOnd Report - Fourth Quarter 2010
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INTERVIEW DOCUMENTATION FORM 

The following is a list of individual interviewed for this five-year review. See the 
attached contact record(s) for a detailed summary of th~ interviews. 

Mary Crosby-Davies Project Manager FTC&H 10/03/12 & 1/17/13 
Name Title/Position Organization Date 

Chris Huver 
Name 

Name 

Name 

Senior Sampling Technician FTC&H 
Title/Position Organization 

Title/Position Organization 

Title/Position Organization 

10/03/12 
Date 

Date 

Date 



INTERVIEW RECORD 
, 

Site Name: Muskegon Chemical Company EPA ID No.: MID 072569510 

Subject: Five Year Review Time: Date: 10/3/2012 & 

1117/2013 

o Incoming IZI OutaoinaType: IZI Telephone IZI Visit o Other '" '".
Location of Visit: Muskegon Chemical Site Visit 

Contact Made By: 

Name: Carrie L. Geyer I Titl~: Project Manager Organization: MDEQ
 

Individual Contacted:
 

Name: Mary Crosby-Davies ITitle: Project Manager Organization: FTC&H 

Telephone No: 
Fax No: 
E-Mail Address: 

616-464-3749 
616-464-3992 
mcdavies@ftch.com 

Street Address: 
City, State, Zip: 

1515 ArboretLim Drive, SE 
Grand Rapids, MI 49546 

Summary Of Conversation 

Spoke with Mary Crosby-Davies both during the Site Inspection on October 3.2012, and SUbsequently 
via telephone on January 17,2013, regarding the status of the site and whether there were any issues 
or concerns regarding the site. 

In general, we discussed the site history, the condition of the site, the status of the remedial activities 
and work that still needs to be conducted. Specifically, we discussed potential strategies to address 
improving the vegetative cover in the area of the cap. 

In addition to an annual site inspection and sampling event which takes place in October, a lawn and 
maintenance service is retained to provide lawn mowing and landscaping servicesJrom May to 
September on a monthly basis. While there, they also perform a general inspection of the cap, fence, 
permanent markers, etc. related to the site. If an issue is identified, FTC&H are notified and can take 
action to resolve. 

FTC&H has also a contingency in-place in the event that a significant snow event takes place that might 
obstruct viewing of the permanent marker. They will make a site visit and assure marker is visible and 
intact. 

In general, Mary indicated that the remedy was performing as expected and that she did not have any 
real issues or concerns. 

Page 1 of I 



INTERVIEW RECORD
 
I 

Site Name: Muskegon Chemical 

Subject: Five Year Review 

Company EPA ID No.: MID 

Time: IDate: 

072

I 

10/312012 

569510 

Type: D Telephone ~ 

Location of Visit: Muskegon Ch
Visit D Other D Incoming D Outgoing 
emical Site Visit 

Name: Carrie L. Geyer 

Contact Made By: 

ITitle: Project Manager Organization: MDEQ 

Individual Contacted: 

Name: Chris Huver ITitle: Senior Sampling Technician Organization: FTC&H 

Telephone No: 616-575-3824 Street Address: 1515 Arboretum Drive, SE 
Fax No: City, State, Zip: Grand Rapids, MI 49546 
E-Mail Address: 

Summary Of Conversation 

Spoke with Chris Huver during the Site Inspection on October 3.2012, regarding any issues or 
concerns regarding the site. Chris was on site performing the annual groundwater sampling event. 

The groundwater monitoring component of the project remains active, but has moved from taking place 
on a quarterly basis to taking place on an annual basis. Sampling is typically a 3-4 day process when it 
is performed. Chris demonstrated his sampling equipment and procedure for collecting groundwater 
samples. He had not encountered any problems nor was.he aware of any issues of concern regarding 
the site. 

Page 1 of I 
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Site Inspection Checklist 

J. SITE INFORMAnON 

Date of inspection: October 3, 2012Site name: Muskegon Chemical Company 

EPA 10: MID 072569510Location and Region: Muskegon MI, Region 5 

Weather/temperature: Cool 
review: MDEQ 
Agency, office, or company leading the five-year 

Remedy Includes: (Check all that apply) 

~ Landfill cover/containment IZJ Monitored natural attenuation 

~ Access controls DGroundwater containment 

~ Institutional controls o Vertical ban'ier walls 

IZJ Groundwater pump and treatment 

o Other: 

Attachments: 0	 Inspection team roster attached 0 Site map ?ttached 

II. INTERVIEWS (Check all that apply) 

I.	 O&M site manager Mary Crosby-Davies, FTCH Project Manager October 3, 2012 
,Name	 Title Date 

Interviewed lZIat site o at office IZJ by phone Phone no. 616-464-3749
 

Problems, suggestions; 0 RepOit attached .
 

2.	 O&M staff Chris Huver, FTCH Senior Field Technician October 3,2012 
Name Title Date 

Interviewed: IZJ at site o at office o by phone Phone no.
 

Problems, suggestions; o Report attached
 

3.	 Local regulatory authorities and response agencies (i.e., State and Tribal offices, emergency response 
office, police department, office of public health or environmental health, zoning office, recorder of 
deeds, or other city and county offices, etc.) Fill in all that apply. 

Agency 
Contact 

Name Title Date Phone no. 
Problems; suggestions; 0 Report attached 

Agency 
Contact 

Name Title Date Phone no. 
Problems; suggestions; 0 Report attached 

4.	 Other interviews (optional) 0 Repolt attached. 



III. ON-SITE DOCUMENTS & RECORDS VERIFIED (Check all that apply) 

I. O&M Documents 
-~ O&M manual D Readily available ~ Up to date D N/A 

~ As-built drawings D Readily available D Up to date ~ N/A 

D Maintenance logs D Readily available D Up to date ~ N/A 
Remarks 

2.	 Site-Specific Health and Safety Plan D Readi,ly available ~ Up to date D N/A 

D Contingency plan/emergency response plan D Readily available . ~ Up to date D N/A 
Remarks 

3.	 O&M and OSHA Training Records D Readily available ~ Up to date D N/A 
Remarks 

4.	 Permits and Service Agreements 
D Air discharge permit D Readily available D Up to date ~ N/A 
D Effluent discharge D Readily available D Up to date ~N/A 

D Waste disposal, POTW D Readily available D Up to date IZI N/A 
D Other penn its D Readily available D Up to date ~ N/A 
Remarks 

5.	 Gas Generation Records, D Readilyavailable D Up to date ~ N/A 
Remarks 

6.	 Settlement Monument Records D Readily available D Up to date ~ N/A 
Remarks 

7.	 Groundwater Monitoring Records D Readily available ~ Up to date DN/A 
Remarks 

8.	 Leachate Extraction Records D Readily available D Up to date ~ N/A 
Remarks 

9.	 Discharge Compliance Records , 

D Air D Readily available D Up to date ~N/A 

D Water (effluent) D Readily available D Up to date ~ N/A 
. Remarks 

10.	 Daily Access/Security Logs . D Readily available D Up to date ~N/A 

Remarks 



IV. O&M COSTS 

I.	 O&M Organization 

o State in-house	 . 0 Contractor for State 

o PRP in-house [;;:<;] Contractor for PRP 

.0 Federal Facility in-house o Contractor for Federal Facility 

o Other 

2.	 O&M Cost Records 

o Readily available [;;:<;] Up to date 

o Funding mechanism/agreement in-place 

Original O&M cost estimate o Breakdown attached 

Total annual cost by year for review period ifavailable 

From January 2008 To December 2008' - $126,000 o Breakdown attached 
-Date Date . Total cost 

From January 2009 To December 2009 $142,000 o Breakdown attached 
Date Date Total cost 

From January 2010 To December 2010 $124,000 o Breakdown attached 
Date Date Total cost 

From January 2011 To December 2011 $49,000 o Breakdown attached 
Date Date Total cost 

From January 2012 To December 2012 $28,000 o Breakdown attached 
Date Date Total cost 

3.	 Unanticipated or Unusually High O&M Costs During Review Period 
Describe costs and reasons: 

, 

~... 



V. ACCESS AND INSTITUTIONAL CONTROLS IXI Applicable D N/A 

A. Fencing	 
/ 

I.	 Fencing damaged D Location shown on site map ~ Gates secured D N/A 
Remarks: All fencing and gates are in good repair with no indication of damage. 

B. Other Access Restrictions 

1.	 Signs and other security measures D Location shown on site map DN/A 
Remarks: Several signs that had been mounted to the fence had fallen off and were 
laying on the ground. These need to be re-installed. 

C. Institutional Controls (ICs) 

1.	 Implementation and enforcement 
Site conditions imply rcs not properly implemented _______ .______ DYes _~ No D N/A 

Site conditions imply rcs not being fully enforced DYes ~No DN/A 

Type of monitoring (e.g., self-reporting, drive by): procedures are under review 
Frequency: Annual 
Responsible party/agency: FTCH, Consultant to Flint Hills Resources/Koch Remediation & 
Environmental Services 
Contact: Mary Crosby-Davies Project Manager October 3, 2012 616-464-3749 

Name	 Title 

Reporting is up-to-date 
Reports are verified by the lead agency 

Specific requirements in deed or decision documents have been met 

Violations have been reported 

Other problems or suggestions: D Report attached 

Date Phone no. 

~ Yes DNo DN/A
 

~ Yes DNo D N/A
 

I:8J Yes DNo DN/A
 

DYes I:8J No D N/A
 

2.	 Adequacy I:8J rcs are adequate D rcs are inadequate D N/A 
Remarks. 

D. General 

I.	 Vandalism/trespassing D Location shown on site map ~ No vandalism evident 
Remarks 

2.	 Land use changes on site I:8J N/A 
Remarks 

3.	 Land use changes off site ~ N/A 
Remarks 



VI. GENERAL SITE CONDITIONS 

A. Roads o Applicable 18I N/A 

I.	 Roads damaged o Location shown on site map o Roads adequate 18I N/A 
Remarks 

B.	 Other Site Conditions 

Remarks 

.. 
. VII. LANDFILL COVERS 18I Applicable DN/A 

A. Landfill Surface 

I.	 Settlement (Low spots) o Location shown on site map 18I Settlement not evident 
Areal extent Depth 

" 

Remarks 

2.	 Cr'acks o Location shown on site map 
" 

18I Cracking not evident 
Lengths Widths Depths
 

Remarks
 

3,	 Erosion o Location shown on site map 18I Erosion not evident 
Areal extent Depth 
Remarks 

4.	 Holes o Location shown on site map 18I Holes not evident 
Areal extent Depth 
Remarks 

5.	 Vegetative Cover 18I Grass o Cover properly established o No signs of stress 
o Trees/Shrubs (indicate size and locations on a diagram)
 
Remarks: Vegetative cover is struggling to remain established. Further seedinq is needed.
 

6.	 Alternative Cover (armored rock, concrete, etc.) 18I N/A 
Remarks 

7.	 Bulges D Location shown on site map 18I Bulges not evident 
Areal extent Height 
Remarks 

8.	 Wet Areas/Water Damage I:8l Wet areas/water damage not evident 
D Wet areas o Location shown on site inap Areal extent 

D Ponding o Location shown onsite map Areal extent 
D Seeps D Location shown on site map Areal extent 
o Soft subgrade o Location shown on site map Areal extent
 
Remarks
 



o Slides9. Slope Instability 
Areal extent 
Remarks 

B. Benches 

channel.) 

l. Flows Bypass Be
Remarks 

nch 

2. Bench Breached 
Remarks 

3. Bench Overtopp
Remarks 

ed 

C. Letdown Channels 

l. Settlement 
Areal extent 
Remarks 

2. Material Degrad
Material type 
Remarks 

ation 

3. Erosion 
Areal extent 
Remarks 

4; Undercutting 
Areal extent 
Remarks 

5. Obstructions 

Size 
Remarks 

6. 

~ 

Remarks 

o Location shown on site map IZl No evidence of slope instability 

(Horizontally constructed mounds of earth placed across a steep landfill side slope to inteITupt the slope 
in order to slow down the velocity of surface runoff and intercept and convey the runoff to a lined 

o Location shown on site map ~ N/A or okay 

o Location shown on site map ~ N/A or okay 

o Location shown on site map ~ N/A or okay 

(Channel lined with erosion control mats, riprap, grout bags, or gabions that descend down the steep side 
slope of the cover and will allow the runoff water collected by the benches to move off of the landfill 
cover without creating erosion gullies.) 

o Location shown on site map ~ No evidence of settlement 

D Location shown on site map ~ No evidence of degradation 

o Location shown on site map ~ No evidence of erosion 

o Location shown on site map o No evidence of undercutting 

o No obstructions 

o Location shown on site map Areal extent 

Excessive Vegetative Growth 
No evidence of excessive growth 

o Vegetation in channels does not obstruct flow 

o Location shown on site map Areal extent 

o Applicable 

D Applicable 

Type 

t:8JN/A 

t:8J N/A 

Depth 

Areal extent 

Depth 

Depth 

Type 



D. Cover Penetrations DApplicable t8'l N/A 

I.	 Cas Vents D Active D Passive 

D Properly secured/locked D Functioning D Routinely sampled D Good condition 

D Evidence of leakage at penetration D Needs Maintenance 

DN/A 
Remarks 

2.	 Cas Monitoring Probes 
D Properly secured/locked D Functioning D Routinely sampled D Good condition 

D Evidence of leakage at penetration D Needs Maintenance DN/A 
Remarks 

3.	 Monitoring Wells (within surface area of landfill) 
D Properly secured/locked D Functioning DRoutinely sampled D Good condition 
D Evidence of leakage at penetration DNeeds Maintenance DN/A 

Remarks 

4.	 Leachate Extraction Wells 
D Properly secured/locked D Functioning D Routinely sampled D Good condition 

D Evidence of leakage at penetration DNeeds Maintenance DN/A 
Remarks . . I 

5.	 Settlement Monuments D Located D Routinely surveyed DN/A 
Remarks 

E. Cas Collection and Treatment D Applicable t8'l N/A 

I.	 Cas Treatment Facilities 
D Flaring , D Thennal destruction D Collection for reuse 
D Good condition D Needs Maintenance 
Remarks 

2.	 Cas Collection Wells, Manifolds and Piping 
D Good condition D Needs Maintenance 
Remarks 

3.	 Cas Monitoring Facilities (e.g., gas monitoring of adjacent homes or buildings) 
D Good condition D Needs Maintenance DN/A 
Remarks 

J 

F. Cover Drainage Layer D Applicable t8'l N/A 

I.	 Outlet Pipes Inspected D Functioning D N/A 
Remarks 

2.	 Outlet Rock Inspected D Functioning D N/A 
Remarks 



G. Detention/Sedimentation Ponds o Applicable ~N/A 

I.	 Siltation Areal extent Depth o N/A 

o Siltation not evident
 
Remarks
 

2.	 Erosion Areal extent Depth 
o Erosion not evident
 
Remarks
 

3.	 Outlet Works o Functioning DN/A
 
Remarks
 

4.	 Dam o Functioning DN/A 
.. - -	 .~-- ..Remarks 

" 

H. Retaining Walls o Applicable ~N/A 

I.	 Deformations' o Location shown on site map o Defonnation not evident 
- Horizontal displacement Vertical displacement
 

Rotational displacement
 
Remarks
 

2.	 Degradation o Location shown on site map o Degradation not evident . 
Remarks 

J. Perimeter Ditches/Off-Site Discharge o Applicable ~ N/A 

I.	 Siltation o Location shown on site map o Siltation not evident
 
Areal extent Depth
 
Remarks
 

2.	 Vegetative Growth o Location shown on site map DN/A 

o Vegetation does not impede flow
 
Areal extent Type
 
Remarks
 

~ 

3.	 Erosion o Location shown on site map o Erosion not evident . 
Areal extent Depth
 
Remarks
 

4.	 Discharge Structure o Functioning DN/A 
/
 

Remarks
 



VIII. VERTICAL BARRIER WALLS o Applicable ~ N/A 

A.	 Settlement o Location shown on site map 0 Settlement not evident 
Areal extent Depth 
Remarks 

\ 

B. Performance Monitoring Type of monitoring 
o Perfomlance not monitored
 

Frequency o Evidence of breaching
 
Head differential
 
Remarks 

IX. TREATMENT SYSTEM o Applicable ~N/A 

I.	 Treatment Train (Check components that apply) 
_____ 0. - ---	 _. - ­o Metals-removal "" DOillwater"separati6n--- o Bioreniediation - - - ------------­

o Air stripping	 o Carbon adsorbers 

o Filters 

o Additive (e.g., chelation agent, flocculent) 

o Others 

o Good condition DNeeds Maintenance 

o Sampling ports properly marked and functional 

o Sampling/maintenance log displayed and up to date 

o Equipment properly identified 

0. Quantity of groundwater treated annually 

o Quantity of surface water treated annually
 
Remarks
 

2.	 Electrical Enclosures and Panels (properly rated and functional) 
~N/A o Good condition D Needs Maintenance 
Remarks 

3.	 Tanks, Vaults, Storage Vessels 
~N/A o Good condition o Proper secondary containment o Needs Maintenance 
Remarks 

4.	 Discharge Structure and Appurtenances 
~ N/A o Good condition o Needs Maintenance 
Remarks 

5.	 Treatment Building(s) 
~N/A o Good condition (esp. roof and doorways) o Needs repair 

o Chemicals and equipment properly stored
 
Remarks
 

6.	 Monitor-ing Wells (pump and treatment remedy) 

~ Properly secured/locked ~ Functioning ~ Routinely sampled ~ Good condition 

~ All required wells located o Needs Maintenance o N/A 
Remarks 



--

--

X. MONITORING OATA 

1.	 Monitoring Data
 
~ Is routinely submitted on time D Is of acceptable quality
 

2.	 Monitoring data suggests:
 
~ Groundwater plume is effectively contained D Contaminant concentrations are declining
 

3.	 Monitoring Wells (natural attenuation remedy)
 
~ Properly secured/locked ~ Functioning ~ Routinely sampled ~ Good condition
 

~ All required wells located D Needs Maintenance DN/A
 
Remarks
 

XI. OTHER REMEDIES 

If there are remedies applied at the site which are not covered above, attach an inspection sheet describing 
the physical nature and condition of any facility associated with the remedy. An example would be soil 
vapor extraction. 

, 

XII. OVERALL OBSERVAnONS 

A.	 Implementation of the Remedy 

Describe issues and observations relating to whether the remedy is effective and functioning as designed. 
Begin with a brief statement of what the remedy is to accomplish (i.e., to contain contaminant plume, 
minimize infiltration and gas emission, etc.). 

, 
The site consists of3 properties. The purpose of the remedy is to contain the contaminant plume and 
treat the 'areas of contamination on the Muskegon Chemical processing plant site. Previous treatment has 
resulted in greatly reduced groundwater contamination levels and, as a result, active treatment of the site 
has now ceased. Groundwater levels have been shown to be less than the Tier I MZGSI criteria but 
continue to exceed the Tier II (drinking water) standards. As a result, ongoing monitoring and 
appropriate ICs are required until such time as the groundwater concentrations are below Tier II criteria. 

B.	 Adequacy of O&M 

Describe issues and observations related to the implementation and scope 6fO&M procedures. In 
particular, discuss their relationship to the 'current and long-term protectiveness of the remedy. 

The remedy is considered to be long term p"rotective as long as the ICs remain in-place. The O&M Plan 
and Long-Term Monitoring and Contingency Plan adequately address maintaining the ICs. 

e.	 Early Indicators of Potential Remedy Problems 

Describe issues and observations such as unexpected changes in the cost or scope of O&M or a high 
frequency of unscheduled repairs that suggest that the protectiveness of the remedy may be compromised 
in the future. 

N/A

'D. Opportunities for Optimization 
I 

Describe possible opportunities for optimization in monitoring tasks or the operation of the remedy. 

N/A



E. Other Information 

Flint Hills Resources (FHR), a wholly owned subsidiary of Koch Industries, is the successor to 
KCC. As such, FHR retains liability for ~esponse actions at the MCC Site. Michael Christopher 
of FHR is the primary contact. Koch Remediation and Environmental Services, another wholly 
owned subsidiary of Koch Industries, is in charge of conducting the remediation for FHR. Linda 
Childers is the primary contact for Koch Remediation and Environmental Services. consulting 
firm of Fishbeck, Thompson, Carr, & Huber (FTC&H) has been retained by Koch Remediation 
and Environmental Services to undertake operation and maintenance (O&M) activities atthe 
Site. FTC&H replaced Barr EnQineerinQ in 2008 
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Appendix G
 

Summary of Institutional Controls Evaluation Activities
 
and copies of Groundwater Ordinance and Restrictive Covenants (RCs)
 

ICs are required to ensure the protectiveness of the remedy. ICs are non-engineered 
instruments, such as administrative and/or legal controls, that help minimize the potential for 
exposure to contamination and protect the integrity of the remedy. Compliance with ICs is 
required to assure long-term protectiveness for any areas which do not allow for unlimited use 
or unrestricted exposure (UU/UE). 

The remedial action decision documents require that the Site be cleaned up to allow 
commercial/industrial uses of the Site. In addition, the decision documents call for the 
groundwater to be cleaned up to Tier I standards followed by Tier II standards. Tier II 

- standards incorporate the state a-nd fed~ral drinking water standards. 

The 1997 RAP required the placement of deed restrictions or RCs2 1) to prevent non­
commercial/industrial uses on the property and any other activity that would impair the 
remedy's integrity and 2) for the areas above the contaminated groundwater plume, to prevent 
groundwater extraction and other activities that could result in contact with contaminated 
groundwater. There are three properties affected by the groundwater plume: two of the 
properties are owned by MCC/ Koch Industries (one is the plant property and the other is the 
Mill Creek Pond property), alJd the third property is owned by the Howmet Property. Koch 
Industries agreed to implement the RCs on its properties consisting of the plant property and 
the Mill Creek Pond property per a consent agreement. However, neither MCC/ Koch 
Industries nor MDEQ were able to reach agreement with Howmet Corporation on the 
placement of a deed restriction on its property. As a result, in 1999, MCC/Koch Industries 
petitioned MDEQ to revise the RAP to allow the use of the Muskegon County Sanitation 
Ordinance to serve as the ICs to restrict the groundwater use on the Howmet property. 

The MDEQ agreed to this RAP modification in 2000. Subsequent to the 2000 RAP 
modifications, the MDEQ conducted further review of the Muskegon County Sanitation 
Ordinance and concluded that the ordinance required certain modifications to ensure its 
effectiveness. 

PrevIous FYRs addressed the need for deed restrictions at the Site including, the parcel where 
the former MCC plant area exists to prevent exposure to the residually contaminated soil under 
the MCC building and protection of the remedy components. In addition, the previous FYR 
identified to update the groundwater regulation Ordinance and a need to review and replace 
the existing deed restrictions to bring the ICs into compliance with current state requirements. 

Currently, IGs have been implemented at the Site which consists of RCs and a groundwater 
restriction ordinance. The needed changes to the ordinance were formally made and adopted 
by Muskegon County in 2005. Updated deed restrictions, to prohibit exposure to contaminated 
groundwater at the plant property and the Mill Pond Creek property, as well as to prevent 
disturbance ofsoil beneath the location of the former MCC plant and protection of the remedy, 

2 There terms deed restrictions and res,trictive covenants (Res) are often used interchangeably. 
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were proposed and approved as part of the 2009 RAP Amendment (see Appendix D of 2009 
RAP). The RCs were subsequently implemented in 2010. 

A summary of the ICs currently in-place is provided in the table below:. 

Table 3: Summary of Planned and/or Implemented ICs 
Media, engineered 

controls, and areas that 
do not support UUlUE 

based on current 
conditions 

ICs 
Needed 

ICs 
Called 
for in 

Decision 
Docs 

Impacted 
Parcel(s) 

IC 
Objective 

Title of IC 
Instrument 

Implemented and 
Date (or planned) 

Soil: Capped Area of Site-
Former MCC Processing 
Plant. Multi-Layer Capped 
Area. Site is fenced. Yes Yes 

MCC 
Processing 

Plant- Multi-
Layer 

Capped 
Area. 

Prohibit interference with 
he cap; Prohibit use of 

f>ite except those uses that 
~re consistent with zoning 
Clesignation of MC-1 ­
imited industrial; 
esidential uses prohibited. 

Restrictive Covenant 
recorded at vol (Iiber 
~834 page 958) at 
ounty recorder's office 

pn January 22, 2010. 
Permanent Markers are 
present at the Site. 

Soil: Former MCC property Prohibit use 'of Site except ~ity of Whitehall Zoning 
boundary except the hose uses that are prdinance and 
capped area cleaned up to onsistent with zoning Restrictive Covenant 
commercial/ industrial uses Former MCC designation of MC-1; recorded at vol (Iiber 
and remedy components. property residential uses prohibited. 3834 page 958) at 
(Much of the area was boundary county recorder's 
never impacted by the site Yes Yes except the office on January 22, 
but uses are limited by capped area 2010. Permanent 
zoning which is for limited and remedy Markers are present 
industrial and commercial. components at the Site 
(Warner Street and Mill 
Creek Properties). Site is 
fenced 

Groundwater: Former Prohibit consumptive use Restrictive Covenant 

MCC property boundary. 
Approx. 20 acres where 
grou~dwater exceeds 
performance standards 
within plant (includes 

Yes Yes 

Muskegon 
Chemical 
property 

boundary. 
., 

of the groundwater plume 
~rea until performance 
~tandards are achieved. 

recorded at vol (Iiber 
3834 page 958) at 
ounty recorder's office 

pn January 22, 2010. 

buffer area). 

Groundwater: Area of the Prohibit consumptive use ~anitary Regulations of-
Site where the groundwater pf the groundwater plume Muskegon County, 
plume exceeds performance ~rea until performance !effective April 26, 2005, 
standards outside of MCC Yes Yes 

Howmet ~tandards are achieved. as amended. 
property boundary known property 

as the Howmet property 
(approximately 82 acres) 

Groundwater: Area of the . Prohibit consumptive use Restrictive Covenants 
Site where the groundwater pf the groundwater plume recorded at vol (Iiber 
plume exceeds performance area until performance ~078 page 597, and 
standards outside of MCC 
property boundary known 

Yes Yes 
Mill Creek 
Property 

standards are achieved. liber 2078 page 600) at 
ounty recorder's office 

as the Mill Creek property pn March 19, 1998. 
(approximately 80 acres, in 
two parcels) * 



Table 3: Summary of Planned and/or Implemented ICs 
Media, engineered 

controls, and areas that 
do not support UUlUE 

based on current 
conditions 

ICs 
Needed 

ICs 
Called 
for in 

Decision 
Docs 

Impacted 
Parcel(s) 

IC 
Objective 

Title of IC 
Instrument 

Implemented and 
Date (or planned) 

Site remedial components 

Yes Yes 
Various 

Locations 

Prohibit interference with 
he remedial systems and 

monitoring equipment. 

Restrictive Covenant 
recorded at vol (Iiber 
3834 page 958 and liber 
3834 page 959) at 
ounty recorder's office 

on January 22, 2010. 

located in various locations: 
e.g. groundwater wells 

*	 Area is bounded by White Lake Drive to the North, Berquist Road to the S, Simonelli Road to the
 
East and Zellar Road to the West
 

A summary of IC evaluation activities is found below. Copies of the groundwater 
ordinance and RCs are attached. 

Current Status of ICs and IC Evaluation Activities: 

Institutional controls, through the use of restrictive covenants and a county groundwater use 
ordinance are in-place and appear to be functioning as intended. 

The entire property is zoned for commerciall industrial uses. The county ordinance forbids 
water wells in areas (defined by the MDEQ as "facilities"), unless written permission is 
obtained from the MDEQ. Also, deed restrictions or restrictive covenants (RCs) have been 
implemented on two parcels. Exhibit 1 to each RC provides a survey of the property. Exhibit 2 
depicts the portion of the property that is subject to the land use or resource use restrictions 
specified therein. The 2009 RAP Amendment included an update to the restrictive covenants. 
Other measures include the use of permanent markers. The main marker is located at the 
primary entrance to the MCC Plant property and identifies the restrictions associated with the 
site. In addition, markers have also been placed at each corner of the multi-media cap to 
assure that the area of the cap ,?an be easily identified. 

Maps depicting the current conditions of the Site have been developed. Additional maps will be 
prepared to ensure the ICs fully cover the areas which do not allow for UU/UE can be 
compared to the areas covered by the restrictions. 

Muskegon Chemical Company Property - Capped and Industrial Use Areas: 

Based on a review of existing information, The entire property is zoned for commerciall 
industrial uses. Two RCs have been implemented in 2010. These ICs prohibit incompatible 
uses with the capped area and industrial use area as discussed below: 

Objectives: On January 10, 2010 a restrictive covenant was recorded at 3834 (vol)or (liber) 
page 958 with the Muskegon County Recorder] by MCC for the plant property and another 
was recorded at 3834 (vol) or (Iiber) page 959 by MCC for the Mill Creek Property. The RC 
for the plant property prohibits interference with the capped area and underlying hazardous 

Page 3 of 6 



waste and allows only limited commercial/industrial uses of the property (i.e., prohibits 
residential use at the property) and prohibits groundwater uses on the property. The RC for 
the Mill Creek property allows only limited commercial/industrial uses of the property (i.e., 
prohibits residential use at the property) and prohibits groundwater uses on the property 

Physical Area: The exhibit attached to the RC for the plant property depicts the area where 
the landfill cap is constructed and the remaining areas will allow limited commercial / 
industrial activities. The legal description (or map) of the capped area in the attached 
restrictive covenant appears to covers the landfill cap area as constructed. Also, the entire 
Site is subject to the land use restrictions for limited future use (i.e., no residential) and for 
groundwater use restrictions. The exhibits attached to the RC for the plant property depicts 
the entire area subject to the land use restrictions for limited future use (i.e., no residential) 
and for groundwater use restrictions. 

Recordation and Title work: No title work has been presented to review. Performing title 
work is required to confirm ownership, to determine if the RCs were appropriately recorded 
and to determine if any prior-in-time recorded encumbrances, such as utility easements, may 
interfere with the ICs. If prior-in-timeencumbrances exist, then additional work is needed to 
ensure protectiveness of the remedy and to protect human health and the environment 
regarding any future repair work (excavations). . 

State covenant statute: The RCs were recorded under the authority of the state law (per 
1937 PA 103, as amended (Act 103), MCl 565.201 et seq.) Each RC states that the 
restrictions may be enforced by the MDEQ and are binding on future owners. However, the 
existing RCs at the site were recorded prior to the model covenant being prepared by the 
State of Michigan in conjunction with the EPA. The model language was recently finalized 
and will ensure that the instruments are enforceable under state law by both U.S. EPA and 
MDEQ. For example, several provisions exist in the model which are not contained in the 
existing covenants such as including EPA as a third party beneficiary to be able to enforce 
the restrictions. Although U.S. EPA is not insisting that the model RC be used, it is available 
if needed. The goal is to ensure that the RCs (1) are sufficient to achieve site-specific goals 
(e.g., prevent future uses that pose human health threats) and (2) be valid as a matter of 
Michigan law. If updates to the RCs are necessary, then the parties should explore whether 
existing RCs should be replaced by model RC titled: Declaration of Restrictive Covenant and 
Grant of Envionmental Protetion Easement to enhance them to ensure long-term 
protectiveness. 

Permanent Markers: Permanent markers were installed at various locations on the Plant 
Property to assure the effectiveness and integrity of the response activity. The main marker 
is a brass plate attached to a stone monolith and is located at the primary entrance to the 
site. The plaque measures 24-inches by 36-inches and includes a line drawing of the 
property boundary and the containment area along with text that briefly describes the 
restrictions. The plaque was installed such that it was more that 26-inches off the ground to 
assure it would not become obstructed by snow during the winter months. Four additional 
markers were installed at each corner of the multi-media cap to assure that the area of the 
cap could be easily identified. 
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Site-wide Groundwater Restriction Ordinance: Although the contamination in the 
groundwater has declined and the Tier I standards have been met, it is not anticipated that the 
groundwater will meet the Tier II cleanup standards for some time. Groundwater use 
restrictions are necessary to prohibit usage of the groundwater until groundwater cleanup 
standards are met throughout the plume. 

Objective: In 1985, Muskegon County adopted the Sanitary Regulations. In 2000, the State 
of Michigan amended the. RAP to allow the Ordinance to be used as an'acceptable IC in lieu of 
a deed restriction the plume area down-gradient of the Site based on amendments that were 
made and required to be made to the Ordinance to make it more protective. Chapter III, 
Sections 7.2.2 and 15 relate to the issuance or denial of a water supply construction permit for 
well installation in certain areas. On April 26, 2005, the County of Muskegon amended its 
Ordinance. This ordinance is currently still in effect and requires the County to give advanced 
notice to the State if any changes are to occur. The ordinance is enforced by the County 
government. 

Physical Area: The current groundwater area that exceeds cleanup standards is identified in 
Appendix B, Figure 3. The ordinance covers the entire County and therefore covers the entire 
geographical area of groundwater that exceeds groundwater cleanup standards as well as a 
buffer zone. The maps will be updated as new information becomes available. 

Current Compliance of Groundwater and Land Use Restrictions: Based on inspections 
and interviews, there appears to be compliance with the stated objectives of the use 
restrictions. There are no known uses of the groundwater or land which conflict with the use 
restrictions. MDEQ and EPA are not aware of any wells installed within the groundwater 
restricted area except monitoring wells. The groundwater restriction ordinance appears to be 
functioning as intended. According to inspections, there is no current use of the property. 
Uses on adjacent parcels are not anticipated to protectiveness. It is envisioned that the cap 
must remain in-place indefinitely to prevent exposure to underlying waste. The property is 
currently zoned for industrial use; it is fenced and is currently not being used. Therefore, the 
remedy appears to be functioning as intended since the property is not being used in a manner 
which is inconsistent with the required use restrictions or other ICs. However, long term 
protectiveness requires compliance with effective ICs. Continued compliance with the ICs will 
be ensured by maintaining, monitoring and enforcing them. Therefore, a Long-Term 
Stewardship (LTS) plans needs to be put in-place. 

Long-Term Stewardship: Long-term protectiveness requires continued compliance with the 
les consisting of land use and groundwater use restrictions ensure that the remedy continues 
to function as intended. LTS will ensure that the ICs are maintained, monitored and enforced. 
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A LTS plan (or O&M Plan revision) will be required by the PRPs to document long-term 
stewardship procedures. The plan must include the mechanisms and procedures to ensure 
LTS. For example, ICs should be inspected regularly and annual certifications should be 
provided to U.S. EPA and MDEQ that show that the required ICs are in-place and effective. 
The LTS plan should indicate that an annual report will be submitted to MDEQ and EPA that 
includes a summary of: a) p~riodic inspection of the capped area and properties subject to the 
RCs to ensure no inconsiste~t uses have occurred; b) review of the county ordinance to 
ensure it is, still in existence; c) discussion of whether the boundaries of the restricted area are 
sufficient to prevent exposure to off-property groundwater contamination; d) inspection and 
location of any new wells located in and around the study area; and e) contingency actions. 

-. ---

Also, use of a communications plan should be explored along with the use of the one-call 
system for enhanced long-term protectiveness. Additionally, a communication plan should be 
developed and use of the State's one-call system should be explored for LTS. 

Follow-up Actions: An Institutional Contro/lmplementation and Assurance Plan (ICIAP) or 
similar plan is needed for the Site. The purpose of the ICIAP is to conduct additional IC 
evaluation activities to ensure that the ICs are effective and properly maintained, monitored, 
and enforced. 
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DECLARATION OF RESTRICTIVE COVENANT 

MDEQ Reference No.: RC-RRD-201-09-016 

This Declaration of Restrictive Covenant ("Restrictive Covenant") completely supersedes the Declaration 
of Restrictions and Covenants recorded at liber 2078, page 594 (MDEQ Reference No. RC-ERD·98-016). 
Muskegon County Register of Deeds, and has been recorded with the Muskegon County Register of 
Deeds for the purpose of protecting public health, safety, and welfare, and the environment by prohibiting 
or restricting activities that could result in unacceptable exposure to environmental contamination present 
at the 19.6 acres of property located in the City of Whitehall, County of Muskegon, and legally described in 
Exhibit 1 attached hereto ("Property"). The Property is associated with the Muskegon Chemical Company 
Site, Site 10 No. 61000029, for which a remedial action plan is being conducted. The remedial action that 
is being implemented to address environmental contamination is fully described in the Remedial Action 
Plan for the Muskegon Chemical Company NPL Site ("RAP"), dated June 1997 and submitted by Koch 
Chemical Company. The Michigan Department of Environmental Quality ("MDEQ") approved the RAP 
pursuant to Part 201, Environmental Remediation, of the Natural Resources and Environmental Protection 
Act, 1994 PA 451, as amended ("NREPA"), MCl 324.20101 et~, The RAP was then incorporated into 
a Consent Decree that was entered by the United States District Court for the Western District of Michigan 
on November 25, 1997. The RAP and the Consent Decree were amended by order of that court on 
December 11, 2000. On January 6, 2010, the MDEQ approved the second amendment to the RAP, 
submitted by Flint Hills Resources, LP ("FHR"), entitled "Remedial Action Plan Amendment, Muskegon 
Chemical Company NPl Site," dated May 8, 2009. Pursuant to the terms of the Consent Decree, the 
second RAP amendment was incorporated into and made an enforceable part of the Consent Decree 
upon its approval by the MDEQ. The RAP and RAP amendments are together hereinafter referred to as 
the "RAP," 

The RAP required the recording of this Restrictive Covenant with the Muskegon County Register of Deeds 
to: 1) restrict unacceptable exposures to hazardous substances located on the Property; 2) assure that 
the use of Property is consistent with the exposure assumptions utilized in the development of cleanup 
criteria pursuant to Sections 20120a(1)(i) and (2) of Part 201 of the NREPA and the exposure control 
measures relied upon in the RAP; and 3) to prevent damage or disturbance of any element of the 
response activity constructed on the Property. The restrictions contained in this Restrictive Covenant are 
based upon information available to the MDEQ at the time the RAP was approved by the MDEQ. Failure 
of the response activities to achieve and maintain the criteria, exposure controls, and requirements 
specified in the RAP; future changes in the environmental condition of the Property or changes in the 
cleanup criteria developed under Sections 20120a(1 )(i) and (2) of Part 201 of the NREPA; the discovery of 
environmental conditions at the Property that were not accounted for in the RAP; or use of the Property in 
a manner inconsistent with the restrictions described herein. may result in this Restrictive Covenant not 
being protective of public health, safety, and welfare, and the environment. 

The"Limits of Land or Resource Use Restrictions, .. attached hereto as Exhibit 2, provides the legal 
description(s) and a survey that distinguishes those portions of the Property that are subject to land use or 
resource use restrictions as specified herein. 
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Summary of Response Activities 

Hazardous substances, including 1,2 dichloroethane, bis (2-chloroethyl) ether (Chlorex), and triglycol 
dichloride were discovered in groundwater and soils on the Property. Prior to recording of this Restrictive 
Covenant. response activities have been undertaken to remove or treat in-place some of the 
contamination. However, residual contamination remains present at levels that require controls to prevent 
unacceptable exposures. Tetrachloroethylene, trichloroethylene, and bis (2-chloroethoxy) ethane remain 
present in groundwater at levels that require controls to prevent unacceptable exposures. 1,2­
dichloroethane, bis (2-chloroethoxy) ethane, and bis (2-chloroethyl) ether remain present in soils at levels 
that require controls to prevent infiltration through soils into groundwater and unacceptable exposures to 
hazardous substances. An infiltration and exposure barrier, consisting of geomembrane and geotextile 
layers, has been placed, as described below, to prevent infiltration and direct contact with the impacted 
soils. 

Definitions 

"MDEQ" means the Michigan Department of Environmental Quality. its successor entities, and those 
persons or entities acting on its behalf. 

"Owner" means at any given time the then current title holder of the Property or any portion thereof. 

All other terms used in this document which are defined in Part 3, Definitions, of the NREPA; Part 201 of 
the NREPA; or the Part 201 Administrative Rules ("Part 201 Rules"), 1990 AACS R 299.5101 at seq., shari 
have the same meaning in this document as in Parts 3 and 201 of the NREPA and the Part 201 Rules, as 
of the date of filing of this Restrictive Covenant. 

NOW THEREFORE, 

Declaration of Land Use or Resource Use Restrictions 

Pursuant to the Consent Decree, FHR, as Owner of the Property at the time this Restrictive Covenant was 
recorded, hereby declares and covenants that the Property shall be subject to the follOWing restrictions 
and conditions: 

1. The Owner covenants to restrict the use of the Property to industrial purposes only. Examples 
of industrial purposes include manufacturing, utilities, industrial research and development, and petroleum 
bulk storage. The Owner shall prohibit agricultural or residential uses of the Property including, but not 
limited to, living quarters of a watchm6ll1 or caretaker; currently permissible under the City of Whitehall 
zoning code M1 District - Limited Industrial, Permitted Accessory Uses, 15-13-3. Except for this specific 
use. the Property shall only be used for the purposes that are described in the zoning code for industrially 
zoned property, attached hereto as Exhibit 3. 

2. Soils and Exposure Barrier. The Owner shall prohibit activities on the Property that may result 
in exposures to hazardous substances in soils above levels established in the RAP. These prohibited 
activities include: 

A.	 Any excavation or other intrusive activity that could disturb or affect the integrity of the 
geomembrane and geotextile layers, on the 0.37 acres of property designated in Exhibit 2 
as the "exposure barrier area," except as authorized as part of an MDEQ-approved 
response activity; 

B.	 Any excavation or other intrusive activity anywhere on the Property unless such activity is 
performed in full compliance with the requirements of Section 201 07a{1 )(a)-(c) of Part 
201 of the NREPA, except as authorized as part of an MDEQ-approved response activity. 

C.	 The Owner covenants to manage all soils within the Property in accordance with the 
requirements of MCl §324.20120c and MCl §§324.11101-11152 of the NREPA, and 
Subtitle C of the Resource Conservation and Recovery Act. 42 USC §6901 of the Solid 
Waste Disposal Act, and the administrative rules promulgated thereunder, and all other 
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relevant and applicabte state and federal laws. This includes, but is not limited to, not 
removing soil from the facility to an offslte location or relocating soil within the facility 
without first determining whether or not such removal to an offsite location poses a threat 
to the public health, safety, or welfare, or the environment, or such relocation exacerbates 
the environmental condition of the facility. 

3. Groundwater. The Owner shall prohibit activities on the Property that may result in exposures 
to hazardous substances in groundwater above levels established in the RAP. These prohibited activities 
include: 

A.	 Any construction of wells or other devices to extract groundwater for consumption, 
irrigation, or any other use, except for wells and devices that are part of an 
MDEQ-approved response activity. 

B.	 Any use of existing wells or other devices to extract groundwater for consumption, 
irrigation, or any other use, except as authorized as part of an MDEQ-approved response 
activity. 

4. The Owner shall prohibit activities on the Property that may interfere with any efement of the
 
RAP, inclUding the performance of operation and maintenance activities, monitoring, or other measures
 
necessary to ensure the effectiveness and integrity of the remedial action in the RAP. These prohibited
 
activities include:
 

A.	 Any activities that would interfere with access to the monitoring wells identified in the 
RAP. 

B.	 Any activities that would interfere with access to the exposure barrier area shown in 
Exhibit 2. 

C.	 Any activities that would interfere with the groundwater treatment system identified in the 
RAP. 

D.	 Any activities that would interfere with contingency measures identified in the RAP. 

5. Permanent Markers. The Owner shall not remove, cover, obscure, or otherwise alter or 
interfere with the permanent markers placed at the approximate locations noted in Exhibit 2. The Owner 
shall keep vegetation and other materials clear of the permanent markers to assure that the markers are 
readily visible. 

6. Contaminated Soil Management. Soils beneath the exposure barrier identified in Exhibit 2 
were, at the time of recording of this Restrictive Covenant. material that would constitute a "Hazardous 
Waste," as defined in Part 111, Hazardous Waste Management, of the NREPA, when generated. If the 
Owner undertakes any excavation or otherwise disturbs those soils, the Owner shall, at that time, confirm 
whether the soils are a Hazardous Waste. If so, the Owner shall handle and dispose of the soils in full 
compliance with all relevant requirements of state and federal laws that govern Hazardous Waste 
including, but not limited to, Part 111 of the NREPA; and Subtitle C of the Resource Conservation and 
Recovery Act, 42 U.S.C. Section 6901 m~.; and the administrative rules promulgated thereunder. If the 
soils are not Hazardous Waste at the time of excavation or disturbance, the Owner shall manage such 
soils in accordance with the requirements of Section 20120c of the NREPA, the Part 201 Administrative 
Rules promulgated thereunder; and all other relevant state and federal laws. 

7. Access. The Owner shall grant to the MDEQ and its designated representatives the right to 
enter the Property at reasonable times for the purpose of determining and monitoring compliance with the 
RAP, including the right to take samples, inspect the operation of the response activities and inspect any 
records rerating thereto. and to perform any actions necessary to maintain compliance with Part 201 and 
the RAP. 

8. Conveyance of Property Interest. The Owner shall provide notice to the MDEQ of the Owner's 
intent to transfer any interest ;n the Property at least fourteen (14) business days prior to consummating 
the conveyance. A conveyance of title, easement, or other interest in the Property shall not be 
consummated by the Owner without adequate and complete provision for compliance with the terms and 
conditions of this Restrictive ~ovenant and the applicable provisions of Section 20116 of the NREPA. The 
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notice required to be made to the MDEQ under this Paragraph shall be made to: Director, MDEQ, 
P.O. Box 30473, Lansing, Michigan 48909-7973; and shall include a statement that the notice is being 
made pursuant to the requirements of this Restrictive Covenant, MDEQ Reference Number RC-RRD-201­
09-016. A copy of this Restrictive Covenant shall be provided to all future owners, heirs, successors, 
lessees, easement holders, assigns, and transferees by the person transferring the interest. 

9. Term and Enforcement of Restrictive Covenant. This Restrictive Covenant shall run with the 
Property and shall be binding on the Owner; future owners; and all current and future successors, lessees, 
easement holders, their assigns, and their authorized agents, employees, or persons acting under their 
direction and control. This Restrictive Covenant may only be modified or rescinded with the written 
approval of the MDEQ. 

The State of Michigan, through the MDEQ, and FHR, as Owner of the Property, may enforce the 
restrictions set forth in this Restrictive Covenant by legal action in a court of competent jurisdiction. 

10. Severability. If any provision of this Restrictive Covenant is held to be invalid by any court of 
competent jurisdiction, the invalidity of such provision shall not affect the validity of any other provisions 
hereof, and all such other provisions shall continue unimpaired and in full force and effect. 

11. Authority to Execute Restrictive Covenant. The undersigned person executing this Restrictive 
Covenant is the Owner, or has the express written permission of the Owner, and represents and certifies 
that he or she is duly authorized and has been empowered to execute and deliver this Restrictive 
Covenant. 

III~IIIIIIIIIIIII ~11111~11111111~II1II1 ~~~,~:
 
Mark Fairchild, Muskegon Co ROO 044 Page: 4 of 20 

4 



IN WITNESS WHEREOF, Flint Hills Resources, LP, as Owner ~ the Property, has caused this 
Restrictive Covenant, RC-RRD-201-09-016, to be executed on this Ji - day of January, 2010. 

FLINT HILLS RESOURCES, LP 
a Delaware limited pa ership 
By: FHRlGP LLC neral Partner 

By: ----=-:-j~'V'_-=------'---'-------
Sig~re 

Name: - IL ~Q1dPr 
rint or Type Name 

Its: 0\?C):--n/CL-\wrj S 
Title ~ 

STATE OF _[<'any? ~ 
COUNTYOF SC;C~9 w,(~7L-

/~efCd:I0in!linstrumpt was acknowledged before me thiS/f-b---day of January, 2010, by ­
1.h. I ua1er--, lL- O,17,eC of FHRlGP, LLC, General Partner of Flint Hills Resources, LP, a _ 

limited partnership. 

/l/~ 0 ,

t!f~~/ 
Acting in -x@ tJ,..1/( ILCounty, Ka n. \t1J 

My Commission Expires: I ~ t[- J.D I .) 

THIS DOCUMENT PREPARED BY :;'\ 11)'\ or
 
AND WHEN RECORDED RETURN TO:( F{}J ;<j'~) ~e ...
 
H. Kirk Meadows -

HONIGMAN MILLER SCHWARTZ-AND COHN LLP
 
222 N. Washington Square
 
Suite 400
 
Lansing, Michigan 48933-1800
 
(517) 377-0739 

Ilmil II~III~II~ I~IIIIII~ ~I mill'"' r.1i~~~,~e
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EXHIBIT 1
 

LEGAL DESCRIPTION OF PROPERTY
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EXHIBIT 2 

LIMITS OF LAND OR RESOURCE USE RESTRICTIONS 
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PROPERTY DESCRIPTION MAP
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I hereby certify that this Property Description Map was drafted from the description as 
recorded in liber 1336. Page 367, of Muskegon County Records, for the Parcell perimeter 
and actual field measurements obtained by GPS for the Exposure Barrier Area, and 
the bearings and distances depicted hereon accurately depict the same. The Surveyor 
did not perform field work, search for boundory irons or set irons, observe or locate any 
fences, buildings, or other improvements, or review on abstract of title and/or title policy, 
to determine title or possessory rights. The Exposure Barrier Area survey and description 
conforms to the requirements of P.A. 132, 1970 as amended. 
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Parcel 1; 

That port of the West one-holf of the Southwest one-quarter of Section 34, Town 12 North. 
Range 17 West, City of Whitehall, Muskegon County, Michigan, described as follows: 
COMMENCING at the West one-quarter corner of said section; thence South olong the 
West line of said section 1082.00 feet for the POINT OF BEGINNING; thence South 
88'18' East parallel to the Eost and West one-quarter line of said section 1218.40 feet 
to 0 point which is 100.00 feet West of the East line of said West one-holf of the Southwest 
one-quarter; thence South 00'09' East parallel to said East line of the West one-half 
of the Southwest one-quarter, 894.40 feet to the South line of the North one-half of the 
Southwest one-quarter of said Southwest one-quarter; thence North 88'OS' West 
olong said South line of the North one-half of the Southwest one-quarter of the Southwest 
one- quarter, 205.10 feet to the Northeasterly line of Chesapeake and Ohio Railway 
Company right of wcy; thence North 66'12' West along said Northeasterly line 930.10 
feet; thence North 25'40' West along said Northeasterly line 383.93 feet to the West 
line of soid section; Ulence North along said West line 202.55 feel to the pain! of beginning. 
The West 50.00 feel thereof to be used for road purposes. 

Exposure Borrier Area 

Part of the West one-hoff oi the Southwest one-quarter of Section 34, Town 12 North, 
!~or\ge 1'7 West. City of Whiteholi, Muskegon County, Michigan, described as: 
COMMENCING at tho West one-quarter corner of said Section 34; thence South 
00'00'00" Eust 12.30.67 feel along the West line of said section; thence North 
90'00'00" East 546.14 feet perpendicular to said West section line to th e TRUE 
PLACE OF BEGINNING; thence South 86'52'3.3" East 114.21 feet; thence North 
31'30'06" East 16.23 feet; thence North 63"20'27" East 13.34 feet; thence South 
88'12'14" East 46.49 feet; thence South 02"29'46" West 103.58 feet; thence 
North 87'11 '54" West 76.84 feet; thence North 86'21'58" West 105.03 feet; 
thence North 02'38'00" East 81.97 feet to the place of beginning. 

16,216 squore feet 

Cun"ufliDg P.nJ:'nc.er.li 
2020 Monro. Are,,". S.W. 

CREATING Grand Kal'hls.llkhlg.n ·1~05-629SCOMMUNIlY 
Pho"e: (616) 36}-9S01 Wrb: """,·.mba.com 



EXHIBIT 3 

DESCRIPTION OF AllOWABLE USES 

The following uses are allowed on the Property: 

1. Any activities authorized as part of the remedial action in the RAP. 

2. Any industrial uses consistent with the City of Whitehall MC-1 District - Limited Industrial 
Commercial zoning code designation, but only if such uses are made in accordance with the 
terms of this Restrictive Covenant. The living Quarters of a watchman or caretaker shall not be 
located on the Property. 
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15-18-3 

15-18-4 

ARTlCLEXVIll 
MC-l DISTRICT - LIMITED INDUSTRIAL COMMERCIAL 

PURPOSE 

This Ordinance provides opportunity to place selective commercial uses in the 
City's Industrial Districts. It is the purpose of the MC-l District to provide for the 
controlled expansion of those opportunities to specific geographic locations. 
Accordingly, certain personal, professional, and service operations have been 
added to the range ofuses identified in the Ml District under the provisions of the 
MC-l District. Creation oftbis unique district is considered desirable over that of 
expanding the range ofuses pennitted under other zone districts. 

In pursuit of the above, the MC-l District recognizes the advantages and 
beneficial relationships that Illay accrue from the integration of certain 
commercial uses with industrial uses; offers a suitable location for certain 
commercial uses which may be inappropriate for placement in one of the City's 
core commercial areas; and, offers additional flexibility in tbe use and 
development of land. 

USES PERMlTIED BY RIGHT 

In an MC-I Limited Industrial Commercial District, no building or land shall be 
used and no building erected except for one or more of the following specified 
land uses, unless otherwise provided for in this Ordinance. 

(A) Uses permitted by right in the M I District. 
(B) Printing and copy services. 
(C) Office of a professional engineer, surveyor, geologist, architect, planner, 

or similar professional. 
(D) Offices ofa manufacturer's and/or sales representative. 
(E) Packaging, mailing, and delivery services. 
(F) Retail and wholesale of office supplies, drafting equipment, computer 

equipment, and similar supplies and equipment. 

PERMm'ED ACCESSORY USES 

(A) Pennitted accessory uses as provided for in the Ml District. 

USES PERMITTED BY SPECIAL USE PERMIT 

(A) Uses pennitted by special use permit as provided for in the Ml District. 
(B) Fitness clubs and health spas. 
(C) Sexually oriented businesses. 

77 
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15-18-5 SITE DEVELOPMENT STANDARDS 

All uses and structures shall comply with the SITE DEVELOPMENT 
STANDARDS OF THE Ml District [Refer also to Section 15-20-27 for 
additional site development standards for Sexually Oriented Businesses.) 

\\I~~ 11111BII ~m\I I~\ \1111111\\ II~~ \~ \11 ~~~~~~~, 
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15-13-1 

15-13-2 

ARTICLE XIII
 
MI DISTRICT - LIMITED INDUSTRIAL
 

PURPOSE 

The purpose of the MI District is to encourage and facilitate the development of 
research, warehouse, and light industrial activities in a setting conducive to public 
health, economic stability and growth, protection from blight, deterioration and 
nonindustrial encroachment, and efficient traffic movement, including both 
employee and truck traffic. The above mentioned enterprises will be 
characterized by the absence of objectionable external effects and the potentiality 
ofattractive industrial architecture. 

Regulations contained in this District are designed to promote the development of 
industrial areas and industrial or research parks which will be compatible with one 
another and with adjacent or surrounding districts. The regulations contained 
herein are intended to prohibit residential or commercial uses as being 
incompatible with the primary permitted uses, as well as being adequately 
provided for in other districts. 

USES PERMITTED BY RIGHT 

In an MI Limited Industrial Dislrict, no building or land shall be used and no 
building erected except for one or more of the following specified uses, unless 
otherwise provided in this Ordinance. 

(A)	 Non-manufacturing research and development establishment such as 
laboratories; offices and facilities for research, both basic and applied, 
conducted by-or for any individual, organization, or concern; production 
of prototyping products, limited to the scale necessary for full 
investigation ofthe merits of the product. 

(B)	 The sale at wholesale or warehousing of automotive equipment; dry goods 
and apparel; groceries and related products; raw farm products except 
livestock; electrical goods; hardware; plumbing; heating equipment and 
supplies; machinery; tobacco and tobacco products; beer, wine and 
distilled alcoholic beverages; paper and paper products; furniture and 
home furnishings; any commodity the manufacture of which is pennitted 
in this district; storage or transfer buildings; commercial laundries or 
cleaning establishments; and frozen food lockers. 

(C)	 Industrial establishments sucb as: 
(I)	 The assembly, fabrication, compounding, packaging, manufacture, 

or treabnent of such articles as food products, candy, drugs, 
. cosmetics· and	 toiletries, musical instruments, toys, novelties, 

electrical instruments and appliances, radios and phonographs, 

S2 
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pottery and figurines or other similar ceramic products using only 
previously pulverized clay. 

(2)	 The assembly, fabrication, compounding, packaging, manufacture, 
or treatment of products from previously prepared materials such 
as bone, canvas, cellophane, cloth, cork, felt, fibre, glass, leather, 
paper, plastic, precious or semiprecious metals or stones, sheet 
metal ferrous or nonferrous metals, shell textiles, wax, wire, wood 
(excluding saw and planing mills), yam and paint. 

(3)	 Tool and die shops, metal working machine shops involving the 
use of grinding or cutting tools, such as manufacturing tools, dies, 
jigs and fixtures, publishing, printing, or forming of box, carton, 
and cardboard products. 

(0)	 Retail sales typically incidental to contractors establishments which 
require a workshop and retail outlet or shoWroom as accessory uses, such 
as: 
(1)	 Plumbing and electrical contractors. 
(2)	 Building and material suppliers and wholesalers such as IUIllber 

yards and other similar uses. 
(3)	 Carpenter shops including door, sash, or trim manufacturing. 
(4)	 Jobbing and repair machine shops. 
(5)	 Commercial garage, bump shops, or automobile repair garages. 
(6)	 Plastic products fonning and molding. 
(7)	 Printing and publishing. 
(8)	 Trade, training, technical, and industrial facilities. 
(9)	 Air conditioning and heating dealers including incidental sheet 

metal work. 
(10)	 Furniture reupholstering and refinishing establishments. 
(II)	 Sign painting establishments. 
(12)	 Establishments producing and selling monuments, cut stone, stone, 

and similar products. 
(13)	 Other uses similar to and compatible with the above uses. 

(E)	 Communication facilities with buildings, public utility buildings, 
telephone exchange buildings, electric transformer stations and 
substations, gas regulator stations, communication and relay stations with 
outdoor storage. 

(F)	 Credit Union which has as its primary purpose the providing of financial 
services to the employees and their families of an M 1 or M2 District 
Industrial Business located in the City of Whitehall. 

15-13-3 PERMmED ACCESSORY USES 

The following are permitted accessory uses. 

(A)	 Any use customarily incidental to the peffilitted principal use. 
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15-13-4 

15-13-5 

(B) Living quarters ofa watchman or caretaker employed on the premises. 

(C) Dispensaries and clinics on the premises of and clearly incidental to any 
business, trade, or industry. . 

(D) Restaurant or cafeteria facilities for employees. 

(E) Signs subject to the regulations established in Article xxm. 

(F) Offstreet parking as required by Article XXII. 

USES PERMITTED BY SPECIAL USE PERMIT 

The following uses ofland and structures may be permitted in this district by the 
application for and the issuance of a Special Use Pennit as provided for in Article 
XXIV. 

(A)	 Planned research or industrial parks. 

(B)	 Commercial television and radio towers and public utility microwaves or 
television transmitting towers and other attendant facilities. 

(C)	 The exterior storage of semi-trucks, semi-trailers, mobile homes, campers, 
buses, and recreational vehicles. 

(D)	 Public buildings and services. 

SITE DEVELOPMENT STANDARDS 

The following standards shall apply to all uses and structures in the MI District. 

(A)	 No structure or use shall be established on any parcel providing less than 
12,000 square feet of lot area. 

(B)	 The minimum lot width shall be 100 feet. 

(C)	 Yard and Setback requirements 
(1)	 The required front yard setback shall nol be less than 50 feet. 
(2)	 The required side and rear yard setbacks shall not be less than 20 

feet except. In the case of a corner lot, the side yard shall not be 
less than the setback required for the front yard. 

(3)	 No structure shall be located less than 50 feet from any residential 
boundary line. 

(D)	 The maximum height shall be 30 feet as measured from the average 
fmished grade at the front setback line, unless each required yard setback 
is increased by one foot for every foot ofheight above 30 feet. 

1 
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15-13-6
 

(E)	 Other requirements 
(1)	 Unless specifically mentioned, all activities in this district shall be 

carried on in completely enclosed buildings. 
(2)	 Storage of finished or unfmished materials, or any equipment or 

machinery necessary to the operation, is permitted, but all storage 
areas shall be effectively screened by solid. uniformly fmisbed 
wall or fence with solid entrance and exit gates. Said wall or fence 
shall in no case be lower than the enclosed storage. 

(3)	 Landscaping shall be maintained in all required yards. in 
accordance with plans approved by the Planning Commission as a 
part of site plan review. 

(4)	 Lighting shall be accomplished in a manner that no illumination 
source is visible beyond the property lines of the lot upon which 
the use is located, and such that no illumination shall adversely 
affect the welfare of an adjacent property. 

(5)	 Refuse containers shall be enclosed on all sides by an ohscuring 
masonry wall or tight-board wooden fence of adequate height to 
obscure such containers and any refuse materials from view. In no 
case shall such wan or fence be less than six feet in height. 

(6)	 Air conditioning units. heating. oil storage. or similar structures 
shall be screened as approved by the Planning Commission. 

PERFORMANCE STANDARDS 

It shall be unlawful to carry on or pennit to be carried on any activity or operation 
or use of any land, building, or equipment that produces irritants to the sensory 
perceptions greater than the measures herein established which are hereby 
determined to be the maximum pennissible hazards to humans or human activity. 
Such measures may be supplemented by other measures which are duly 
determined to be the maximum pennissible hazards to humans or to human 
activity. 

(A)	 Noise - The intensity level of sounds shall not exceed the following 
decibel levels when adjacent to the following types of uses as measured 
from any common lot line: 

In Decibels (dba) Adjacent Use 
S5 Residential Dwellings 
6S Commercial 
70 Industrial and Other 

The sound levels shall be measured with a type of audio output meter 
approved by the Bureau of Standards. Objectionable noises due to 
intermittence. beat. frequency. or shrillness, shall be muffled so as not to 
become a nuisance to adjacent uses. 
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(B) Vibration - AIl machinery shall be so mounted and operated as to prevent 
transmission of ground vibration exceeding a displacement of .003 of one 
inch, as measured at the property line. 

(C) Odor - The emission ofnoxious, odorous matter in such quantities as to be 
readily detectable at any point along lot lines when diluted in the ratio of 
one volume of odorous air to four or more volumes of clean air or as to 
produce a public nuisance or hazard beyond lot lines is prohibited. 

(D) Gases - The escape or emission of any gas which is injurious or 
destructive or explosive shall be unlawful and may be summarily caused 
to be abated. 

(E) Glare and Heat - Any operation producing intense glare or heat shall be 
perfonned within an enclosure so as to completely obscure and shield such 
operation from direct view from any point along the lot line, except during 
the period ofconstruction ofthe facilities to be used and occupied. 

(F) Light - exterior lighting shall be so installed that the surface of the source 
of light shall not be visible from any bedroom window, and shall be so 
arranged as far as practical to reflect light away from any residential use, 
and in no case shall more than one foot candle power of light cross a lot 
line 5 feet above the ground in a residential district. 

(G) Electromagnetic Radiation - applicable rules and regulations of the 
Federal Communications Commission in regard to propagation of 
electromagnetic radiation are hereby made a part ofthis Ordinance. 

(H) Smoke - It shall be unlawful to discharge into the atmosphere from any 
single source of emission whatsoever any air contaminator for a period or 
periods aggregating more than 4 minutes in any one-haJfhour which is: 
(1) As dark or darker in shade as that designated as Number 2 on the 

Ringelmann Chart. The Ringelmann Chart, as published by the 
United States Bureau ofMines, which is hereby made a part of this 
Ordinance, shall be the standard. However. the Umbrascope 
readings of smoke densities may be used when correlated with the 
Ringelmann Chart. A Ringelmann Chart shall be on file in the 
office of the Building Inspector. 

(2) Ofsuch opacity as to obscure an observer=s view to a degree equal 
to or greater than the smoke described in (1) above, except when 
the emission consists only ofwater vapor. 

(I) Drifted and Blown Material - the drifting or airborne transmission to areas 
beyond the lot line of dust. particles, or debris from any open stock pile 
shall be unlawful and may be summarily caused to be abated. 
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(1)	 Radioactive Material· radioactive materials shall not be emitted to exceed 
quantities established as safe by the U. S. Bureau of Standards, as 
amended from time to time. 

(K)	 Sewage Wastes - No industrial sewage wastes shall be discharged into 
sewers that will cause chemical reaction, either directly or indirectly, with 
the materials of construction to impair the strength or durability of sewer 
structures, cause mechanical action that will destroy or damage the sewer 
structures, cause restriction of the hydraulic capacity of sewer structures, 
cause placing of unusual demands on the sewage treatment equipment or 
process, cause limitation of the effectiveness of the sewage treatment 
process, cause danger to public health and safety, or cause obnoxious 
conditions inimical to the public interest. Industrial sewage discharges 
shall meet all applicable State and Federal requirements. 
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. DECLARATION OF RESTRICTIVE COVENANT 

MDEQ Reference No.: RC-RRD-201-09-017 

This Declaration of Restrictive Covenant ("Restrictive Covenant") completely supersedes the Declarations 
of Restrictions and Covenants recorded at liber 2078, page 597 (MDEQ Reference No. RC-ERD-9a-Q18), 
Muskegon County Register of Deeds, and Iiber 2078, page 600 (MDEQ Reference No. RC-ERD-98-017), 
Muskegon County Register of Deeds, and has been recorded with the Muskegon County Register of 
Deeds for the purpose of protecting public health, safety. and welfare, and the environment by prohibiting 
or restricting activities that could result in unacceptable exposure to environmental contamination present 
at the property located in the Township of Fruitland, County of Muskegon, and legally described in Exhibit 
1 attached hereto ("Property"). The Property is associated with the Muskegon Chemical Company Site, 
Site ID No. 61000029, for which a remedial action plan is being conducted. The remedial action that is 
being implemented to address environmental contamination is fully described in the Remedial Action Plan 
for the Muskegon Chemical Company NPL Site ("RAP"), dated June 1997 and submitted by Koch 
Chemical Company. The Michigan Department of Environmental Quality ("MDEQ") approved the RAP 
pursuant to Part 201, Environmental Remediation, of the Natural Resources and Environmental Protection 
Act, 1994 PA 451, as amended ("NREPA"), MCl 324.20101 et §gg. The RAP was then incorporated into 
a Consent Decree that was entered by the United States District Court for the Western District of Michigan 
on November 25.1997. The RAP and the Consent Decree were amended by order of that court on 
December 11,2000. On January 6,2010, the MDEQ approved the second amendment to the RAP, 
submitted by Flint Hills Resources, LP ("FHR"), entitled "Remedial Action Plan Amendment, Muskegon 
Chemical Company NPL Site," dated May 8, 2009. Pursuant to the terms of the Consent Decree, the 
second RAP amendment was incorporated into and made an enforceable part of the Consent Decree 
upon its approval by the MDEQ. The RAP and RAP amendments are together hereinafter referred to as 
the "RAP." 

The RAP required the recording of this Restrictive Covenant with the Muskegon County Register of Deeds 
to: 1) restrict unacceptable exposures to hazardous substances located on the Property; 2) assure that 
the use of Property is consistent with the exposure assumptions utilized in the development of cleanup 
criteria pursuant to Section 20120a(1)(f) of Part 201 of the NREPA and the exposure control measures 
relied upon in the RAP; and 3) to prevent damage or disturbance of any element of the response activity 
constructed on the Property. The restrictions contained in this Restrictive Covenant are based upon 
information available to the MDEQ at the time the RAP was approved by the MDEQ. Failure of the 
response activities to achieve and maintain the criteria, exposure controls, and requirements specified in 
the RAP; future changes in the environmental condition of the Property or changes in the cleanup criteria 
developed under Section 20120a(1 )(f) of Part 201 of the NREPA; the discovery of environmental 
conditions at the Property that were not accounted for in the RAP; or use of the Property in a manner 
inconsistent with the restrictions described herein, may result in this Restrictive Covenant not being 
protective of public health, safety, and welfare, and the environment. 

Exhibit 1 provides a survey of the Property. Exhibit 2 depicts the portion of the Property that is subject to 
the land use or resource use restrictions specified herein. 



Summary of Response Activities 

Hazardous substances, including 1,2 dichloroethElne, bis (2-chloroethyl) ether (Chlorex), and triglycol 
dichloride were discovered in groundwater on the Property. Prior to recording of this Restrictive Covenant, 
response activities have been undertaken to remove or treat in-place some of the contamination. 
However, hazardous substances remain present in groundwater at levels that require ~ontrols to prevent 
unacceptable exposures. 

Definitions 

"MDEQ" means the Michigan Department of Environmental Quality, its successor entities, and those 
persons or entities acting on its behalf. 

"Owner" means at any given time the then current title holder of the Property or any portion thereof. 

All other terms used in this document which are defined in Part 3, Definitions, of the NREPA; Part 201 of 
the NREPA; or the Part 201 Administrative Rules ("Part 201 Rules"), 1990 AACS R 299.5101 et seq., shall 
have the same meaning in this document as in Parts 3 and 201 of the NREPA and the Part 201 Rules, as 
of the date of filing of this Restrictive Covenant. 

NOW THEREFORE, 

Declaration of Land Use or Resource Use Restrictions 

Pursuant to the Consent Decree, FHR, as Owner of the Property at the time this Restrictive Covenant was 
recorded, hereby declares and covenants that the Property shall be subject to the folloWing restrictions 
and conditions: 

1. The Owner shall prohibit activities within the area of the Property located north of the centerline 
of Mill Pond Creek, as depicted in Exhibit 2 ("Restricted Area"), that may result in exposures to hazardous 
substances in groundwater above levels established in the RAP. The following activities are prohibited in 
the Restricted Area: 

A.	 Any construction of wells or other devices to extract groundwater for consumption, 
irrigation, or any other use, except for wells and devices that are part of an 
MDEQ-approved response actiVity. 

B.	 Any use of existing wells or other devices to extract groundwater for consumption, 
irrigation, or any other use, except as authorized as part of an MDEQ-approved response 
activity. 

2. The Owner shall prohibit activities in the Restricted Area that may interfere with any element 
of the RAP, including the performance of operation and maintenance activities, monitoring, or other 
measures necessary to ensure the effectiveness and integrity of the remedial action in the RAP. These 
prohibited activities include: 

A.	 Any activities that would interfere with access to the monitoring wells identified in the 
RAP. 

B.	 Any activities that would interfere with contingency measures identified in the RAP. 

3. Access. The Owner shall grant to the MDEQ and its designated representatives the right to 
enter the Restricted Area at reasonable times for the purpose of determining and monitoring compliance 
with the RAP, inclUding the right to take samples, inspect the operation of the response activities and 
inspect any records relating thereto, and to perform any actions necessary to maintain compliance with 
Part 201 and the RAP. 
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4. Conveyance of Property Interest. The Owner shall provide notice to the MDEQ of the Owner's 
intent to transfer any interest in the Property at least fourteen (14) business days prior to consummating 
the conveyance. A conveyance of title, easement, or other interest in the Property shall not be 
consummated by the Owner without adequate and complete provision for compliance with the terms and 
conditions of this Restrictive Covenant and the applicable provisions of Section 20116 of the NREPA. The 
notice required to be made to the MDEQ under this Paragraph shall be made to: Director, MDEQ, 
P.O. Box 30473, Lansing, Michigan 48909-7973; and shall incrude a statement that the notice is being 
made pursuant to the requirements of this Restrictive Covenant, MDEQ Reference Number RC-RRD-201­
09-017. A copy of this Restrictive Covenant shall be provided to all future owners, heirs, successors, 
lessees, easement holders, assigns, and transferees by the person transferring the interest. 

5. Term and Enforcement of Restrictive Covenant. This Restrictive Covenant shall run with the 
Property and shall be binding on the Owner; future owners; and all current and future successors, lessees, 
easement holders, their assigns, and their authorized agents, employees, or persons acting under their 
direction and control. This Restrictive Covenant may only be modified or rescinded with the written 
approval of the MDEQ. 

The State of Michigan, through the MDEQ, and FHR, as Owner of the Property, may enforce the 
restrictions set forth in this Restrictive Covenant by legal action in a court of competent jurisdiction. 

6. Severability. If any provision of this Restrictive Covenant is held to be invalid by any court of 
competent jurisdiction, the invalidity of such provision shall not affect the validity of any other provisions 
hereof, and all such other provisions shall continue unimpaired and in full force and effect. 

7. Authority to Execute Restrictive Covenant. The undersigned person executing this Restrictive 
Covenant is the Owner, or has the express written permission of the Owner, and represents and certifies 
that he or she is duly authorized and has been empowered to execute and deliver this Restrictive 
Covenant. 
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IN WITNESS WHEREOF, Flint Hills Resources, LP, as Owner ~ the Property, has caused this 
Restrictive Covenant, RC-RRD-201-09-017, to be executed on this {/~-- day of January, 2010. 

FLINT HILLS RESOURCES, LP 
a Delaware limited part ship· H 
By: FH P LC, n ral Partner 

/-/
//// 

.-

Acting in ~:;edjc(!(,L County, /(U Y1J,) 

My Commission Expires: / - l!·;;J.O J ..). 

-p, 

Tt!e f~90i~ instru~nt was acknowledged before me this IJday of January, 2010, byph. J().(,.J ,V~ Ofrf, of FHR/GP, LLC, General Partner of Flint Hills Resources, LP, a 
limited partnership. . 

THIS DOCUMENT PREPARED BY EX ~I ~-Y 
AND WHEN RECORDED RETURN TO: R ifi I' 
H. Kirk Meadows
 
HONIGMAN MILLER SCHWARTZ AND COHN LLP
 
222 N. Washington Square
 
Suite 400
 
Lansing, Michigan 48933-1800
 
(517) 377-0739 

\~~\I\1\~~ Ilftll\~~1\I \~ \~\ ~~~~ ~~1~~~~ 
Mark Fairchild, Muskegon Co ROD 
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EXHIBIT 1
 

LEGAL DESCRIPTION AND SURVEY OF PROPERTY
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PROPERTY DESCRIPTION MAP 
PROPERTY DESCRIPllON 

Parcell: 
The Northwest fractional one-quarter of the Nor~heast fractional one-quart~r ,!f Section 4, 
Town 11 North, Range 17 West, Township of Fruitland, Muskegon County, MichIgan. 

Parcel 2: 
The Northeast one-quarter af the Northeast fractional one-quarter of Seclion 4, Town 11 
North, Range 17 West, Township of Fruitlond, Muskegon County. Michigan. EXCEPT the 
East 208.71 feet of the North 669 feet of the Northeast one-quarter of the Northeast 
fractional one-quarter of said Section 4. 
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RESTRICTED AREA 
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GROUNDWA TER QUALITY CONTROL
 

Part 127 - Act 368 of the Public Acts of 1978, as amended, and rules 

•	 WELL CONSTRUCTION CODE 

•	 DRlWNG CONTRACTORS' AND
 
PUMP INSTAlLERS' REGISTRATION
 

•	 DRIWNG MACHINES AND
 
SERViCE VEHICLES
 

•	 DEWATERING WEllS 

Michigan Department of Public Health 
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Fxerpts ofthe Public Health Code and related Groundwater Quality Control Rules 

are reprinted under the editorial direction of the Legislative Senrice Bureau from the text of 
the Michigan Compiled Laws, supplemented through Act 315 of the 1994 Regular Session 
of the Michigan Legislature, and from text of the Michigan Administrative Code, 
supplemented through Issue No.7 of the Michigan Register. 

f 
Materials in boldface type, particularly catchlines and annotations to the statutes, and 

appendices are not part of the statutes as enacted by the Legislature. II
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I ! CHAPTER II
 

-) ·_··-i SEWAGE DISPOSAL
 

I 

j 
! Scope: These regulations relate to sewage disposal systems and apply to a/llots and premises used 

for residential purposes. 

SECTION A General Definitions I
 
j
 

Words and Terms
 

The following words and terms used in this chapter, unless otherwise expressly stated, shall 
.. -. ~ have the following meaning: 

I 
I 1. wSewageWshall mean the liquid wastes from a/l habitable buildings, and shall include 

human excreta and wastes from sink, lavatory, bathtub, shower, and laundry, and any 
other water-carried wastes of-organic or inorganic nature excluding roof, footing and 

I storm drainage, either singly or in any combination thereof. Clear water waste from !
 
i water-Cooled machinery and brine wastes from water softeners shall also be excluded.
 I 
I 

2.	 wBlock trench absorption systemWshall man an underground enclosure connected to theI outlet of a septic tank constructed of concrete block. brick, or precast concrete units 
.J laid within open joints so as to allow the septic tank effluent or overflow to be absorbed
! directly into the surrounding soil. Covers shall be reinforced and easily removable or I provided with portholes for cleaning and inspection purposes. 

i 

I 3.	 WSewer- shall mean a conduit pipe for carrying off sewage. 

~ -I 4. WAbsorption fieldwshall mean a system for distributing septic tank overflow or effluent
! below the ground surface by means of a series of branch lines of drain tile laid with I open joints or other approved pipe so as to allow the overflow or effluent to be 

I 

absorbed by the surrounding soil. 

I	 5. WSewage disposal systemWshall mean the method of disposing of sewage by means of 
a sewer line connected to a septic tank and one or more of the following: block trench, I 

I	 seepage bed, tile field or any other similar device or devices approved by the Health 
Officer. 

I 
6. WSeptic tank- shall mean a watertight tank or receptacle of sufficient size used for the 

purpose of receiving wastes from flush toilets. sinks, lavatories, bathtubs, showers, 
laundry drains. basements floor drains. or other similar waste lines. and intended to 
provide for the separation of substantial portions of the suspended solids in such wastes I and for the partial destruction by bacterial action of the solids so separated. 

I 
I 7.	 -Flush toilet- shall mean a tYpe of closet or plumbing receptacle containing a portion 
I 
I of water which receives human excreta and so designed as by means of a flush of 
I water to discharge the contents of the receptacle to an outlet connection. 

I 
j 8. WOther toilet devicesw shall mean privies, septic toilets, composting toilets. chemical 
J 

toilets, and other such devices used for the disposal of human excreta. 

9.	 WDosing tank: is a watertight tank or receptacle used for the purpose of retaining the 
overflow or effluent from a septic tank. pending its automatic discharge to a selected 
point. 
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10.	 •Automatic siphon· is a mechanical device which will automatically cause a liquid 
entering a receptacle to be retained until a predetermined high-water level has been 
attained after which it is automatically released from the reCeptacle until a second 
predetermined level has been reached. at which time the flow from such receptacle 
ceases until the high-water level has again been attained. 

11.	 ·Mean seasonal high water" shall mean the average of the seasonal high groundwater 
levels over a period of the ten years last past. 

12.	 ·Percolation test· is measuring the rate by which water drops in a presaturated test 
hole. The rate expresses the soil's ability to transmit water in all directions 
simultaneously and is usually expressed in inches per hour. 

13.	 . ·Public sanitary sewer system· means a sanitary sewer or a combined sanitary and 
storm sewer used or intended for use bv the public for the collection and transportation 
of sanitary sewage for treatment or disposal and owned or operated by a governmental 
agency or a private corporation, association, partnership or Individual. 

14.	 ·Permit· shall mean a document issued by the Muskegon CountY Health Department 
authorizing the construction and operation of a sewage disposal system for an individual 
structure or group of structures according to plans ·and specifications as approved by 
the Health Department. 

15.	 ·Fill sand· shall mean clean sand free of clay, silt, black dirt, and vegetation. 

--' i 16.	 ·Structure in which sanitary sewage originates· means a building in which toilet, .~.:
i 
i	 kitchen.. laundry, bathing or other facilities which generate water-earried sanitary
 

sewage, are used or are available for use for household, commercial, industrial or other
 
purposes.
 

.. 17.	 •Available sanitary sewer· shall mean a public sanitary sewer system located in a right­
of-way, easement, highway, street or public way which crosses, adjoins or abuts upon 
the property and passing not more than 200 feet at the nearest point from a structure 
in which sanitary sewage originates•. 

18.	 ·Health Officer· means the Public Health Officer of the Muskegon County Health 
Department or any other employee of the Department designated or authorized by the 
Public Health Officer to perform services or functions pursuant to the provisions of 

I these regulations. 
j
 
!
 

Section B Approved Type Sewage Disposal System on All Premises­

1. Disposal Facilities Required Prior to Occupancy 

It shall be unlawful for any person to occupy, or permit to be occupied, any premise 
which is not equipped with adequate facilities for the disposal in premise which is not equipped 
with adequate facilities for the disposal in a sanitary manner of human excreta and sewage. 
Such facilities shall be constructed in accordance with the provisions of these regulations. All 
privies and other toilet devices shall be constructed and maintained in accordance with the 
regulations adopted by the State Council of Health, June 6, 1940, as last revised on July 20, 
1946, entitled·A Regulation Pertaining to the Construction and Maintenance of Outhouses and 
to Safeguard the Public Health by Preventing the Spread of Disease and the Existence of 
Sources of Contamination· in accordance with Act No. 273, Public Acts of 1939. 
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2. No Liquid Wastes on Ground Surfaces 
.. _\ 

Under no condition may the sewage from any existing or hereafter constructed premise, 
facility, travel trailer, camper, motor travel home or any waterborne craft be deposited upon the 
surface of the ground, into roadside ditches, water courses, ponds, lakes, or streams or into any J 

I 
closed drain other than a sanitary sewer. 

I 

Section C Privies Prohibited Where a Municipal Sewerage System is Provided 

No privy shall hereafter be constructed on, or moved to, any premise where the service of a 
publicly operated sewerage system is available, or if not available at the time of construction, then 

..... J 

within 18 months after the same becomes available. Such systems shall be deemed available whenever 
a public sewer is located in a right-of-way, easement, street, highway or public right-of-way which 
crosses, adjoins or abuts upon the property and passes not more than 200 feet from a structure in 
which sanitary sewage originates, provided that the owner and operator of said public sewer will permit 
such connection. All privies on premises connected to the publicly operated sewerage system shall be 
removed from over the vault when said connection is completed. The privy vault shall then be covered 
with at least twelve inches of compact earth, and the building rendered unusable as a toilet facility. 
All other sewage disposal facilities replaced by connections to a publicly operated sewerage system 
shall be abandoned in such a manner as to prevent any nuisance or menace to the public health. 

Section 0 Connection ReQuired to a Municipal Sewerage System 

All flush toilets, lavatories, bathtubs, showers, and laundry drains hereafter construetedon a 
premise shall be connected with a publicly operated sewerage system when such system is available. i 

I --I Such systems shall be deemed available whenever 8 public sewer is located in 8 right-of-way, 
easement, street, highway or public right-of-way which crosses, adjoins or abuts upon the property and 
passes not more than 200 feet at the nearest point from a structure in which sanitary sewage 

i
I originates, provided that the owner and operator of said public sewer will permit such connection. In 
I the absence of an available public sewerage system, connection shall be made to a sewage disposal 

I system constructed in accordance with the provisions of these regulations. Footing drainage, roof 
water, and any other waste water not defined as sewage shall not be connected to or discharged into i the septic tank system, the absorption field; or into a publicly operated sewage system. When any I existing sewage disposal facility, serving any premise where a publicly operated sewerage system is 
available as above set forth, is fO/Jnd in violation of any provision of these regulations, or of any otherI applicable health law, ordinance, or regulation, the owner shall correct the violation by properI connection to said publicly operated sewerage system. Such connection shall be made within a time 

I limitation, as specified herein. The Health Officer shall send a written notice to the property owner 

I pursuant to the State Health Code. 
I 

I 
; Within a period of'18 months after a public sanitary sewage system becomes available as above 

set forth, all premises shall connect to the public sanitary sewer system.

I 
Section E Separate Systems 

!
f 

Unless specifically approved by the Health Officer, each on-site disposal system shall serve only 
one and two~family dwellings. 

-j 
I 
i 
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Section F Public or Private Drain 

1 

Whenever the Health Officer shall determine that improperly treated sewage is flowing or 
emanating from the outlet of any public or private drain, he shall notify in writing persons owning, 
leasing, or residing in such premises from which such sewage originates, to connect such sewage flow 
to publicly operated sewage systems, if available, or in the absence thereof, to comply with the 
provisions of this Ordinance. 

! 
The notice to the owner, lessees, or residents of such properties shall inform said perSons of 

such unlawful discharge of improperly treated sewage into such drain and shall specify the maximum 
period of time within which such unlawful discharge shall be terminated, which shall not be Jess than 

.... !I 30 days, except where there is an immediate hazard to the public health, safety and welfare by the 
continued improper drainage. 

1 

i If, after the expiration of the minimum period of time specified in the notice, such unlawful 
discharge continues, the Health Officer may plug or cause to be plugged, the outlet or outlets to the

1 
i drain through which the sewage is being conveyed. In instances where the sewage disposal system 
i of the premises is incapable of satisfactory operation without such discharge of improperly treated 

I sewage to the public drain, or, where the Health Officer is unable to plug the flow of sewage, the 
Health Officer shall institute all necessary and proper legal remedies to abate the nuisance and threat 

.j
i to the public health, safety and welfare, which shall include restraining orders, temporary and 
I permanent injunctions and summary proceedings to vacate the premises until such time as the sources 

I 
! of pollution have been eliminated. 

i 

j Section G Type and location of Private Sewer lines 

! Any buried sewer or pipe used to conduct untreated sewage from 8 dwelling or habitable 
building shall be constructed of service weight or heavier cast iron soil pipe with leaded and caulked 

I joints tested for water tightness, or PVC Schedule 40 pipe or other acceptable material approved by theII·:· .,~··'e.~·:- .~ .. 
- Health Officer. No buried sewer line shall be located less than ten (10) feet from a water suction line, 

i well casing, spring structure, or other drinking water source. Where such pipes or sewers are located 
inside or beneath a habitable building, or within five (5) feet outside the inner face of such building, they 
shall be constructed of such materials as s~ecified in this section. 

Section H Coodemnation of Existing Installations 

The Health Officer may condemn any existing sewage disposal system where the effluent 
therefrom is exposed to the surface of the ground or permitted to drain onto the surface of the ground 
or into any lake, river, storm sewer, or stream, or where the seepage of effluent therefrom may 
endanger a public or private water supply or where a public nuisance is created by any such system 
improperly constructed or maintained. An individual sewage disposal system so condemned shall be 
repaired, rebuilt, or replaced by a system constructed according to the provisions of these regulations 
within a period of time specified by the Health Officer. This becomes the responsibility of the owner 
of record for such repairs so ordered. 

Section I Permit for Sewage Disposal System 

From and after the effective date of these regulations, it shall be unlawful for any person to 
construct, repair, or extend any sewage disposal system within Muskegon County unless he has a 
permit issued by the Health Officer. Failure to construct according to specifications herein shall be 
deemed a violation of these regulations for which the installer of the system may be held liable. 
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Section J Application and Fees for a Sewage Disposal System Permit 

1. Permit Required 

A permit to construct a sewage disposal system shall be in writing and shall be signed 
by the applicant. 

2. Information Required on Application 

The person making application for a permit (hereinafter called the applicant) shall, on 
forms to be provided by the Health Officer of the Muskegon County Health Department, provide 
the following information: 

a.	 Legal description and/or address of property where sewage disposal system is 
to be installed. 

b.	 The name and address of the owner and applicant. 
c.	 Date 
d.	 Proposed use of the lot if other than for a single family residence shall be 

indicated. 
e.	 The water table level on the date of the application and the elevation of the 

mean seasonal high groundwater table where the same is within six (6) feet of 
the finished ground surface. 

f.	 The Health Officer may require soil percolation rates in minutes per inch as 
determined by the standard percolation test procedure as outlined in the Manual 
of Septic Tank Practice, U.S. Public Health Service. 

3.	 Fee to Accompany Application 

A fee shall be charged for each permit issued for the installation of a sewage disposal 
system as defined herein. This fee shall be payable at the time of filing the application for 
permit by the owner to the Muskegon County Health Department to be deposited with the 
Muskegon County Treasurer. Such fee shall be established by the Muskegon County Board of 
Health. 

4.	 Variances 

These regulations provide minimum standards to be used in the design and construction 
of all subsurface sewage 'disposal systems. However, special circumstances, limitations, 
dimensions, or features may exist creating a physical impossibility for compliance. Such 
circumstances or limitations may justify a variance froin a portion of these regulations. Such 
variances may be granted in writing by the Muskegon County Health Officer if the variance will 
not create the potential for a public health hazard or nuisance condition, and if the variance will 
provide suitable treatment of the sewage. 

5. A sewage disposal permit shall remain valid for a period of two years from date of issuance 
unless an extension is requested from, and approved by, the Health Officer. A sewage disposal 
permit shall not be transferable as to permit holder or property location. 
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Section K Criteria for Building Site Acceotance 

1•	 Drainage and Soil Conditions 

No permit shall be issued where percolation tests indicate the stabilized percolation rate 
exceeds 45 minutes per inch.· All percolation tests shall be conducted at the proposed depth 
of the absorption field. A permit shall not be issued when the building site is subject to ponding 
or flooding in the areas proposed for the absorption field or where flooding of the area has 
occurred more than once within the preceding ten (101 years or if the proposed sewage disposal 
system cannot be built to comply with construction reQuirements set forth in these regulations. 
Percolation tests shall be made in the general area to be used for subsurface disposal systems. 
Health Department personnel shall not be required to run percolation tests. The person making 
the percolation tests shall furnish a certified statement ,as to the results of such tests. The 
person making the test shall be a licensed professional engineer or registered sanitarian in the 
State of Michigan. If fiJI sand is used to comply with these regulations, it must be of an 
approved type. 

Grading of seepage field areas shall be so designed and executed with respect to elevation and 
slope that surface drainage is off the area and away from all nearby wells. 

·Soils with a percolation rate of more than 45 min.linch are unsuitable for subsurface 
absorption and site modification approved by the Health Officer must be pursued. 

2.	 Protection of Sewage Disposal Systems 

After a seepage system has been approved, the area shall not be disturbed in any ~ay 

unless alterations are specified in the permit. To prevent compaction, the seepage field area 
shall be protected against all vehicular traffic. Paving should not occur over a seepage system. 
No permanent structure shall be built over any portion of a sewage disposal system. 

3.	 Sewage Disposal Systems in Close Proximity with Lakes, Lagoons, Rivers, or Similar 
Bodies of Water 

No permit shall be issued within 400 feet of a lake, lagoon, river, or similar body of 
water where the seasonal mean high water table is less than 48 inches below the bottom of 
the drainage system, unless site modifications as set forth in Section M of these regulations are 
approved by the Health Officer. 

4.	 Health Officer May Reject Application 

The Health Officer shall have the right to reject an application under the following 
conditions: 

a.	 Where a publicly operated sewage system is available. 
b.	 Where the septic tank would be inaccessible for cleaning or inspection 

purposes. 
c.	 Where the property served is too small for proper isolation from existing water 

wells, the premise water well, surface waters, or has insufficient drainage area. 
d.	 Where percolation rate exceeds 45 minutes per inch and site modification plans 

have not been approved by the Health Officer. 
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5. Appeal Board 

Any applicant who has been denied a permit to install a sewage disposal system may 
request ahearing from the Appeal Board. The Appeal Board shall consist of the Muskegon 
County Board of Health and the township supervisor in whose township the permit was denied. 
A request for a hearing shall be submitted in writing to the Muskegon/ County Health 
Department not later than 30 days after the date of the permit denial. 

Section L Existing Septic Tanks 

When repairs are made to an existing sewage disposal facility, existing septic tanks which are 
part of such facility, and which do not meet the standards contained in these regulations, may remain 
in service without modification. This provision shall apply only if the Health Officer determines that 
such existing septic tanks are capable of performing their intended function in an acceptable manner, 
and that no dangers to human health and safety, nuisances, or degradation of the natural environment 
will result from their continued usage. 

Section M Elevated Seepage Beds and Perimeter RII Sand 

Site modifications such as cutting, grading, or filling, may be permitted in some cases for the 
purpose of overcoming soil permeability or high groundwater limitations of natural soils. When elevated 
seepage beds are used, the perimeter fill sand must extend from the final finished grade and extend in 
all directions from the seepage bed in a 4:1 slope. 

Section N Specific Reguirements for a Sewage Disposal System 

A. Construction and Location 

Any or all of the following requirements which are applicable shall be complied with in the 
location and construction of a sewage disposal system. 

1. Inspection of Construction 

An authorized representative of the Health Officer shall inspect and approve the 
completed facility before backfilling may be started. 

2. Size of Septic Tank 

To serve the plumbing fixtures and appliances commonly used in a single-family residence: 

Number of Bedrooms Minimum liquid Capacity 

1 or 2 800 gal. 
3 or 4 1,000 gal. 

5 1,250 gal. 

~ Each additional bedroom requires 250 gal. additional septic tank capacity. The 
above septic tank capacities are to be used only with a single-family residence. Larger 
septic tanks may be required for public and semi-public facilities. Consult the Muskegon 
County Health Department regarding the capacity of such septic tanks. Two septic 
tanks will also be required if an ejector pump is used to pump all of the raw sewage 
from a lower elevation to a higher elevation. 

~ In tight soils of loam or clay, or a combination of sandy loam or sandy clay, or 
where a garbage disposal unit will be used, two septic tanks in series shall be required. 
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3.	 Specifications for Septic Tank Construction 
... j 

a.	 (1 ) A rectangular tank should be 2 Yz times longer than its width. 
(2)	 A minimum of 4 horizontal feet shall be provided between inlet and 

outlet. 
(3)	 Install a 4-inch concrete floor throughout which supports side walls. 
(4)	 All concrete block walls must be constructed with the use of mortar. 
(5)	 Inside walls must be sealed with brushed mortar or a block sealing tar 

compound or equivalent. 
(6)	 The sections of a precast concrete tank shall be sealed with a 

watertight compound at time of installation. 
_.f	 

(7) All septic tanks must be equipped with an outlet device consisting of a 
sanitary tee or vented ell or a precast baffle. 

(8)	 Inlet and outlets to be properly sealed 360 degrees around pipe. 

(9)	 The outlet device must extend downward to approximately 40% of the 
liquid depth. 

(10)	 The tank shall be provided with a minimum liquid depth of 30 inches; 
48 inches is preferred. 

(11 )	 An air space equivalent to 12-15% of the liquid depth shall be provided. 
(12)	 Provide reinforced prefabricated covers or reinforced concrete slabs. 
(13)	 Two manholes are strongly recommended in the top of a septic tank. 

As a minimum, one shall be provided at one end of a septic tank and an 
inspection opening installed at the opposite end. The manhole shall 
have a least dimension of 18 inches. 

(14J The vertical distance between the bottom of the inlet pipe shall be at 
least 2 inches higher than the bottom of the outlet pipe. 

b.	 When the top of a tank is more than 20 inches below finished grade, manhole 
risers must extend to grade, or approximately 8 inches below finished grade. 

c.	 Abandoned septic tanks shall be emptied of their contents and filled with earth 
or rock. 

d.	 Any tank used as a pump chamber and installed within the groundwater or 
below the mean seasonal high groundwater elevation shall have all seams 
double-sealed so as to provide a leak-proof receptacle. 

e.	 When sewage must be pumped from a lower elevation to a higher elevation, the 
pump unit must be of a design to meet the purpose for which it is used. 

4.	 Isolation Distances - Minimum safe distances in feet 
Cast Iron Septic Absorption 

From Soil Pipe- ~ Tank Field 

Well	 10 50 50 50 
Property	 2 5 10 5 
Basement Wall	 (1) (1) 10 10 
Water Unes	 10 10 10 10 
Bank or Drop-off	 5 10 10 15 
lake or Stream	 10 25 75 75 

·Pipe materials and type of joints as set forth in Michigan Department of Public Health 
Policy Letter No. 36-3, issued July 19, 1966, and Michigan Department of Ucensing 
and Regulation, Plumbing Board letter No. 68-1, September 20, 1968, can be 
substituted for cast iron soil pipe and leaded joints. 
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5.	 Absorption Area for Disposal Field, Seepage Bed, or Block Trench Based on Percolation 
Rate· Minimum required trench bottom area per bedroom 

Stabilized Percolation Rate Single Family Residence Number of Bedrooms 
(Average time in minutes 
for water to fall one inch) 

Each 
MjnutesOnch 1 2 3-4 additional 

Subsurface Absorption Bed • Minimum Absorption Area Regyirements (sa.ft) 

0-5 300 400 540 100 
6-10 350 450 600 150 

···i 11·15 400 540 650 200 
16-30 540 650 750 250 
31-45 650 750 1000 300 
over 45-

Sybsurface Absorotion Trenches· Minimum Absorption Area Reauirements (sa.ft.l 

0-5 300 350 400 75 
6-10 325 375 450 90 
11·15 375 450 550 100 

i 16-30 450 550 700 150 
-j 31-45- 550 650 900 200
I 
1 
;
I	 

Block Trenches or Precast Units· length of Trench 1ft.) 

I 0:5	 45 45 45 15i ,
--j	 6-10 50 55 60 15
 

11·15 60 75 90 15
1 ! 
I over 15	 Not suitable 

i 
I ·Soils	 with a percolation rate of more than 45 minuteslinch are unsuitable for
I subsurface absorption, and site modification approved by the Health Officer must be! 

pursued. 

j 
i 
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6. Construction Details of TIle Fields or Seepage Beds 

~ .l.!!li1 Maximum Minimum 

Number of lateral trenches 2
 

Length of trenches feet 100
 

Width of trenches inches 36 18
 

Separation between trench
 
side walls feet 3
 

Depth of tile lines (top)
 
below finish grade inches 26 8
 

Distance between distribution
 
lines in seepage beds feet 3 3
 

Distance between distribution 
lines and wall in seepage bed feet 1-1 Yz 1-1 Yz 

Slope of tile lines in./100 ft. 4 level preferred 

Depth of stone
 
Under tile inches 6
 
Over tile inches 2
 

Size of stone inches 1-1 Yz 3/B 

Depth of backfill over stone inches 24 6
 

Depth to mean seasonal high
 
groundwater below stone inches 30
 

Depth to mean seasonal high 
groundwater below stone within ...: 

400 feet of surface bodies 
of water inches 48
 

Amount of gap between tile
 
in disposal trenches_ inches Yz ~
 

Tarpaper strips 5- x 8- shall be placed over the gap between sections of tile and so placed as
 
to cover the top half of tile.
 

Other methods of protecting the gap between tile can be approved.
 

Straw or equivalent shall be placed between the stone and the backfill material.
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7. Construction Details of a Block Trench Absorption System ,
 
Outside dimensions: Length: 33 blocks (standard concrete blocksl
 

···_·f 
Width: 2 Y.z blocks (standard concrete blocksl :/ 

Maximum MinimumI	 ..Depth of stone	 16 inches 
": 
I 

I
I	 

Width of stone 8 inches
 

Size of stone 3 inches 6A

I 

Slope of Block Trench	 1 inch!10 feet level preferred I 
I 

Depth to mean seasonal high 
groundwater below trench bottom 30 inchesI 

i Depth to mean seasonal high
 

I groundwater below trench within
 
I 400 feet of surface bodies
 

I of water 48 inches 
I 

:j	 Straw or equivalent shall be placed between stone and backfill material. 

I Tarpaper or equivalent may be used to cover gaps between covers. 

j Bottom of inlet pipe into block trench shall be a minimum of 16 inches above bottom of trench. 

Connections between block trenches shall be made using elbows or tees and shall be made near 

I the downstream end of the failed trench. 

j 

! 
I 

.. 1 

i 

j 
.1 

! 
. .I 

• Stone must cover all side openings. 

I 

i

I 
,, 

I 
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CHAPTER IIIi 
.! REGULATIONS GOVERNING WATER SUPPLIES 

Section 1.Q Purpose 

The purpose of this ordinance is to establish an enforcement mechanism for the control 
and regulation of water supplied to the consumer and residents of Muskegon County. 

The purpose of this Ordinance is to provide a means for safe-guarding the environment 
in order to protect the health and welfare of the consumer and all residents of Muskegon 
County through the regulation of water supply facilities. 

Section 2.0 AuthoritY 

This Ordinance is adopted pursuant to the authority vested in the County, by and 
through its BOard of Commission, under Section 46.11 of the Michigan Compiled Laws and 
pursuant to authority vested in said Board, and its Department of Health, through Sections 
333.2435 and 2441 of the Michigan Compiled laws, being Sections 2435 and 2441 of Act 
368 of the Public Acts of 1978; State of Michigan, as amended. 

Section 3.0 Scope 
\ 
I 

..._.1 

'This Ordinance shall apply to all suppliers or suppliers of water, all water supply facilities 

; 
either existent or which may be hereafter constructed except for Type I public water supplies, 

j" as defined by Michigan's Safe Drinking Water Act, Act 399 of the Public Acts of 1976, and 
i
, 

Administrative Rules, promulgated thereunder" as amended. 

~i This Ordinance shall furthermore apply to all persons constructing a well or installing a 

!
i pump as defined under Part 127 of Act 368 of the Public Acts of 1978, and Administrative 

Rules, promulgated thereunder, as amended. 

Section 4.0 Definitions ..i 
Sectjon 4.1 General IncOrPQration by Reference 

Except as may be otherwise specifically defined hereunder, the terms used in this Ordinance 
shal! convey the definitions as set forth under Part 127 of Public Act 368 of 1978, as amended, 
and Administrative Rules of the Department of Public Health, as promulgated thereunder, as 
amended. and under Act 399 of the Public Acts of 1976, and Administrative Rules promulgated 

.. j 

thereunder, as amended. 

Section 4.2 "Wafer Supply" 

For purposes of this Ordinance, ·water supply· shall mean a system of pipes and 
structures through which water is obtained. including, but not limited to. the source of the 
water. such as wells. surface water intakes. or hauled water storage tanks. and pumping and 
treatment equipment, storage tanks. pipes and appurtenances, or a combination thereof. used 
or intended to furnish water for domestic or consumer use. 
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Section 5.0 Incorporation of Other Regulations 

The following State of Michigan Codes and regulations are hereby incorporated by 
reference into this Ordinance: 

(a)	 V The -Safe Drinking Water Act-, Act 399 of the Public Acts of 1976, being Sections 
325.1001 through 325.1023 of the Michigan Compiled Laws, and the Administrative 
Rules promulgated pursuant to that Act, as amended. 

lb) V	 Part 127 of Act 368 of the Public Acts of 1978, of Michigan's Public Health Code, 
being Section 333.12701 through 333.12715 of the Michigan Compiled Laws, and the 
Administrative Rules promulgated purs.uant to that Act, as amended. 

Sectjon 6.0 Water Supply Reguirements 

It shall be unlawful for any person to occupy, or permit to be occupied, any building 
which is not provided with a safe and adequate water supply. 

It shall furthermore be unlawful for any person to supply water in violation of any 
provision of the laws and regulations set forth in Section 5.0 of this Ordinance. 

Section 7.0 Water SUPPly Construction Permit 

Sectjon 7,1 Reauirement of D Permit 

No person shall begin construction of a new water supply, or make significant change 
to an existing water supply, without first obtaining a water supply construction permit from the 
Muskegon County Health Department. Significant change to existing water supply would 
include, by way of illustration, but not by way of limitation, replacing the well casing, removing 
a well casing from the ground, changing aquifers or sources of water, changing screen 
elevation, deepening or plugging back a bedrock well, changing the pump type, installing a liner 
pipe, or significantly increasing the capacity of the water supply. 

A water supply which has not been in use for more than one year shall not be put back 
into operation unless it can be shown to be in substantial compliance with this Code. 

Provided, however, this Section shall not apply either to a water supply excluded under 
Section 12703 of Part 127 of Act 368, the same being MCl 333.12703, or to a water supply 
that is to be used to provide water for plants, livestock, or other agricultural processes, and will 
not be used to supply water to habitable structures or for human consumption provided that the 
well and water supply are not physically connected to any habitable structure. 

Section 7.2 Permit Procedure 

Section 7.2.1 Application for Permit 

An application for a Water Supply Construction Permit shall be made on forms 
provided by the Health Department. A completed application shall include all 
information as may be deemed necessary by Health Department, including at a 
minimum: 

a. Signature of the property owner or their authorized representative; 
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b. Information regarding proposed location of water supply facility. relationship 
··1

i of same to buildings. property lines. known. suspected or potential sources of 
contamination; 

i c. Information regarding property restrictions or limitations.j 

Section 7.2.2 Issuance or Denial of Permit 

The Health Officer shall issue a Water Supply Construction Permit when the 
information provided indicates that the requirements of this Code and/or applicable 
State statutes have been or will be met. and that the Quality of the groundwater will not 
be degraded. The Health Officer may propose limitations or conditions which the Health 
Officer depms necessary to pr6t.ect"'1he public health. or groundwater supply.. 

. ~\~~~.. .. ":.

--:::7 The Health Officer may deny an application for a Water Supply Construction 
Permit when incomplete or false information has been supplied by the applicant, or 
when the Health Officer determines that the requirements of the Ordinance and/or 

i applicable State statutes have not or cannot be met. The denial shall be forwarded to 

I the applicant in writing or in person. 

i Section 7.3 Effect of Issuino Construction Permit 

1 The issuance of a Construction Permit shall serve as authorization to the permittee to 
construct the proposed water supply in accordance with the application and any conditions or i 

I limitations imposed in the Permit. Such authorization shall not. however. relieve permittee of 
any obligation or limitation that may otherwise be imposed under any other applicable law, nor 
shall issuance of a Construction Permit be deemed in any way to authorize permittee to useJ 

I water supply except for testing purposes.
 
!
 

Section 8.0 Approval to use Water Supply
 
i 
I 

Section 8.1 Unlawful Use of Water SUPPly 

I 
I No person shall use. or permit use. of a water supplysubject to the permit requirements 
i of this Ordinance except for testing purposes. unless and until the construction and installation 

of same has been approved by the Health Officer. 
i 
I Section 8.2 Issuance of Use Permit 

I 
The Health Officer shall. upon determination that the water supply has been constructed I 

I and installed in accordance with Construction Permit requirements. conditions and limitations. 
i issue a Use Permit. Such Use Permit may be issued conditionally pending receipt by Health 

Officer of a completed "Water Well and Pump Record" prepared by the well driller and/or pump i 
I
! installer. as applicable. 

I The Health Officer may elect to perform an onsite inspection prior to issuance of Use 
Permit.

I 
! 

Provided, however. Health Officer shall not issue a Use Permit until Health Officer has 
received copies of the results of the analysis of water samples indicating that raw water quality 
meets minimum public health standards. Water sample analysis shall include coliform bacteria 
and any other parameter deemed necessary by the Health Officer. Analysis of water samples 
shall be performed by laboratories certified by the Michigan Department of Public Health. All 
water samples shall be collected in accordance with protocol established by Health Department. 
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Section 9,0 Deylatlons 

The Health Officer may issue a deviation from the requirements set forth herein, or 
incorporated herein by reference, provided such deviation does not result in a,violation of State 
Law, if the spirit and intent of such requirements and laws are observed and the public ~ealth, 

safety and welfare are assured. 

Section 10.0 Apolication pnd Aporoval Fee 

A fee to be determined by the Health Department shall be paid by any person for each 
water supply facility subject to the permit and approval requirements of this Ordinance. Such 
fe8 shall be paid on date of application for permit which shall benon-refundable. No permit 
shall be issued prior to satisfaction of the fee payment requirement• 

. Section 11.Q Enforcement 

The Health Officer and subordinates shall be authorized to administer and enforce this 
Ordinance and to pursue legal action as may be necessary and appropriate, to assure 
compliance with same. 

Section 12.0 Penalties 

Any person who shall fail to comply with the provisions set forth herein shall be deemed 
guilty of a misdemeanor and may be punished by a fine of not more than $200 or imprisonment 
in the County Jail for not more than· 90 days or both, in the discretion of the Court. 

Section 13.P Incorporation into Muskegon County Sanitary ReQulations Amendment and ReDeal 

Section 13,1 Incorporation 

This Ordinance, in its entirety, shall be incorporated upon adoption into that Ordinance 
and Regulatory document entitled -Muskegon County Sanitary Regulations -, effective October 
14, 1984" constituting Chapter III, entitled -Water Supply-, 

Section 13.2 Amendment 

By adoption of same, the Ordinance entitled -Muskegon County Sanitary Regulations, 
Effective October 14, 1984-, is amended, 

Seetlon 13,3 Repeol 

Chapter III of the -Muskegon County Sanitary Regulations, Effective October 14, 1984-, 
in previous form, is hereby repealed, 

Section 14.0 Savings Clause 

Should any part or provision of this amendatory Ordinance be deemed of no force and 
effect, then any part or provision not so determined infirm shall remain in full force and effect. 

Section 1S.P Notification 

Notification of the adoption of these regulations [CHAPTER III] under authority of Act 
368 of the Public Acts of 1978, as amended, shall be published in a newspaper circulated in 
the County within thirty (301 days after such action, indicating where copies of such regulations 
can be obtained, 
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Section 16.0 Effective Date [CHAPTER III] 

These regulations shall become effective 45 days after the date of publication. 

Adopted this 26th day of April, 1994. 

[Chapter III. Notice of Adoption. published May 16. 1994, effective July 1. 1994] 
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CHAPTER IV 
GARBAGE, RUBBISH AND TRASH 

Section A Definition of Words and Terms 

The following words and terms used in this chapter, unless otherwise expressly stated, shall 
have the following meaning: 

1.	 wGarbage- shall mean rejected food wastes including waste accumulation of animal, 
fruit, or vegetable matter used or intended for food or that attend the preparation, use, 
cooking, dealing in or storing of meat, fish, fowl, fruit, or vegetable. 

2.	 wRubbish- shall mean tin cans, bottles, paper cartons, rags, discarded clothing, 
discarded utensils, discarded containers, sweeping, glass, crockery, nails, tine, wire. 
light bulbs, signs, advertising matter, and such other material as are normally discarded 
from a household. This does not include discarded household fumiture and appliances 
or building wastes. 

3.	 -Trash- shall include such items of discard which are not normally associated with 
residential usage; also discarded household appliances, dismantled vehicles or their 
parts; discarded or dismantled machinery or tools and such other items that shall 
constitute a health or safety hazard or menace to person"s residing in the neighborhood. 

Section B Garbage and Rubbish Storage 

1.	 No person, firm or corporation shall store garbage or rubbish on any premises unless 

1
, such materials be completely contained within watertight containers, having a capacity 

of not less than 10 gallons, nor more than 34 gallons with sides tapered to an enlarged 
opening and equipped with handles and a tightly fitting cover, except that plastic 
garbage and rubbish bags shall not be stored outside awaiting collection by a refuse 

,i service for a period exceeding twelve hours. Putrescible wastes shall not be stored 
..... J more than seven (7) days. 

2.	 The owner of every multiple dwelling, and in the case of private and two-familv 
"dwellings, shall keep clean and in place, proper watertight containers having a capacity 
of not less than ter:'! gallons, nor more than 34 gallons with sides tapered to an enlarged 
opening and equipped with handles and a tightly fitting cover. Putrescible wastes shall 
not be stored more than seven (7) days. 

3.	 Containers used for the storage of garbage or rubbish shall be maintained in 8 clean an 
sanitary condition, and shall be tightly covered except at such times as material is being 
placed within or removed from containers. 

4.	 Containers for garbage and rubbish of greater capacity than 34 gallons of a design and 
construction specifically approved by the Director of the Muskegon County Health 
Department may be used for the storage of garbage and rubbish within Muskegon 
County, Michigan. 

Section C Trash Storage 

Storage. deposit or accumulation of trash is prohibited on any lot or parcel located in Muskegon 
County. 
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I Section D Transponation, i 
.. J 

No person, firm or corporation shall transpon garbage, rubbish or other waste materials upon 1 
I any street, alleys, roads, rights-of-way or highways in Muskegon County in any vehicle unless such 
j vehicle is so constructed and maintained as to prevent offensive odors or exhalations therefrom, and 

]
I 

leaking, sifting, dropping, spilling or blowing of the contents thereof upon any street, alley, road, right­
I of-way. highways, public or private property.
 
I
 

I Sectjon E pisposal 
I 

! 1. No person, firm or corporation shall deposit any garbage, rubbish, trash, or other waste 
j 

" 

I
I ... 1 matter upon any road, street, alley, highway, right-of-way, or within any park, stream, 

lake, or river in Muskegon County. 

I 

I 
j
! 2. Disposal or deposit of garbage rubbish, trash and other waste material shall be 

permitted upon a site licensed under Act 641 of the Public Acts of 1978 and 
Regulations. 

I
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Muskegon County Sanitary Regulations 

Effective October 14, 1984
 
Amended April 26, 1994 [CHAPTER III]
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COUNTY SANITARY REGULATIONS 

The Human Resources Committee recommends, moved by Kobza, supported by Start, to 
approve the Amendatory Ordinance to the Muskegon County Sanitary Regulations. 

Roll Call 
Ayes: Baade, Fairchild, Frye, Funkhouser, Gill, Kobza, McMurray, Start, Hulka 

Nays: None 

99-467 

The Human Resources Committee recommends, moved by Kobza, supported by Start, to 
direct to the County Administrator to review the Bay County resolutions regarding FOC 
Funding for Custody and Parenting Time Activities and Incentives and report back to the 
Board. 

Roll Call 
Ayes: Baade, Fairchild, Frye, Funkhouser, Gill, Kobza, McMurray, Start, Hulka 

Nays:, None 

Motion Carried 

CHAIR'S REPORT 

None. 

ADMINISTRATOR'S REPORT 

99-468	 AUTHORIZE THE ADMINISTRATOR TO GO FORWARD WITH BUILDING 
SECURITY PROJECT 

The Administrator/Controller recommends, moved by Kobza, supported by Frye, to 
authorize the Administrator to go forward with building security project and to rebid in 
accordance with memorandum signed September 14, 1999, by JUdge Nolan. 

Motion Carried 

DIRECT TO THE COUNTY ADMINISTRATOR TO REVIEW THE SAY 
COUNTY RESOLUTIONS REGARDING FOe FUNDING FOR CUSTODY 
AND PARENTING TIME ACTIVITIES AND INCENTIVES 

September 14, 1999· 
3:35 p.m. 
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MUSKEGON COUNTY
 
SANITATION REGULATIONS
 

CHAPTER I 
PURPOSE, ADMINISTRATION. AND GENERAL DEFJNmONS 

Section A Puroose 

The broad objective of these regulations is to provide a means for safeguarding the environment 
necessary for the health and welfare of the consumer and all residents of Muskegon County. 

Section B Authority. Jurisdiction, and Administration 

1. Authority 

By virtue of the power vested in the Board of Health of Muskegon County under the 
authority of Act 368 of the Public Acts of 1978, as amended, there are hereby provided 
regulations affecting the public health, safety, and welfare relating to sewage disposal and 
garbage disposal within the County of Muskegon, State of Michigan, and to provide penalties 
for the violations of such regulations. 

2. Jurisdiction 

The Muskegon County Health Department shall have jurisdiction throughout Muskegon 
CoUnty, "iOducfing all cities, villages and townships, in the administration and enforcement of 
these regulations, including all amendments hereafter adopted unless otherwise specifically 
stated. 

Nbthing.hereih"e0rl6irliidSh~lIbeconstrued to restrict or abrogate the authority of any 
municipality in Muskegon County to adopt more restrictive ordinances, or to enforce existing 
ordinances relating to theae regulationa, control or Issuance of"licenses, or the renewal or 
revocation thereof, or to charge and collect a fee therefore, provided that whenever inspection 
relating to health or sanitation is required, no such municipality shall issue or renew such license 
without first having obtained a written statement from the Muskegon County Health 
Department indicating co~pliance with the requirements of these regulations. 

3. Enforcement 

All premises affected by the requirements of these regulations shall be subject to 
inspection by the health officer, and the health officer may collect such samples for laboratory 
examination as he deems necessary for the enforcement of these regulations. 

4. Right of Entry and Inspection 

No persons shall refuse to permit the health officer to inspect any premises nor shall any 
person molest or resist the health officer in the discharge of his duty, and the protection of the 
public health. In the event entry is refused, the department shall be authorized to procure a 
search warrant pursuant to Sections 2241 through 2246 of the State Health Code. 
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5. Fees 

All fees collected by the Health Officer shall be receipted for and be deposited with the 
Treasurer of Muskegon County to the credit of the Muskegon County Health Department. 

6. Penalty - Criminal 

Any person who shall fail to comply with any provision herein shaff be deemed guilty 
of a misdemeanor and, on conviction hereof, shall be punished by a fine of not more than One 
Hundred ($100.001 Dollars or by imprisonment in the County Jail of not more than ninety (901 
days or both such fine and imprisonment in the discretion of the Court. Each twenty-four hours 
that said owner shalf knowingly permit said violation of these regulations shalf be deemed an 
additional offense. . 

7. Interference with Notices 

No person shall remove, mutilate, or conceal any notice or placard posted by the health 
offICer except by permission of the Health Officer. 

8. Validity 

If any section, subsection, clause, or phrase of these regulations is, for any reason, 
adjudged unconstitutional or invalid, it is hereby provided that the remaining portions of these 
regulations shalf not be affected thereby. 

9. Other laws and Regulations 

These regulations are supplemental to the rules and regulations duly enacted by the 
Michigan Department of Public Health and to laws of the State of Michigan relating to public 
health which shall supersede all local ordinances heretofore enacted inconsistent therewith and 
these regulations. 

10. Notification 

Notification of the adoption of all regulations promulgated by the Board of Health, under 
authority of Act 368 of the. PA of 1978, as amended, and approved by the Board of 
Commissioners of Muskegon County shalf be published in a newspaper circulated in the County 
within 30 days after such action, indicating where copies of such regulations can be obtained. 

11 . Effective Date 

These regulations or amendments thereto shalf become effective on the 30th day after 
the date of publication. . 

.Section C General Definitions 

Words and Terms 

When consistent with the context, words used in the present tense include the future, words 
used in the singular number include the plural and words in the plural include the singular number. The 
word ·shall· is always mandatory and not merely directional. Words and terms not defined herein shall 
be interpreted in the manner of their common usage• 
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j The following words and terms used in these regulations. unless otherwise expressly stated, 
--i shall have the following meaning: 

1.	 -Soard of Health- shall mean the Board of Health of Muskegon County comprised of its 
Health Committee. 

2.	 -Health Department- shall mean the Muskegon County Health Department. 

3.	 -Health Officer- shall mean the Director or the Acting Director of the Muskegon County 
Health Department and/or his authorized representative. 

4.	 -Municipality-· shall mean any incorporated city, village or township within the County 
of Muskegon. 

5.	 -Habitable building- shall mean any structUre where persons reside, are employed, or 
congregate. 

6.	 -Premise- shall mean any tract of land containing a habitable building. 

7.	 -Person- shall mean an individual, or a firm, partnership, company. corporation, trustee, 
association, or any public or private entity. 

·---1 

8.	 -Dwelling- shall mean any house. building, structure, tent, shelter, trailer, or vehicle, 
or portion hereof, which is occupied in whole or in part as a home residence, living or 
sleeping place of one or more human beings, either permanently or transiently. 
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i 

J --' 
i i 

i 
j 
i 



ATTACHMENT 1
 

2009 RAP Amendment
 

(see attached hard copy without attachments and full copy on enclosed Disk)
 



Remedial Action Plan
 
Amendment
 

Muskegon Chemical Company
 
NPL Site
 

May 8, 2009
 
Project No. G05605
 

frc&h
 
Fishbeck, Thompson, Carr & Huber 

engineers· scientists· llrchitccts • constructors 



frc&h
 

REMEDIAL ACTION PLAN AMENDMENT
 

MUSKEGON CHEMICAL COMPANY NPL SITE
 

MAY 8,2009
 
PROJECT NO. G05605
 

Fishbeck, Thompson, Carr & Huber, Inc. Engineers • Scientists • Architects • Constructors 
1515 Arboretum Drive, SE, Grand Rapids, M149546 Telephone: 616-575-3824 



frcYl
 
TABLE OF CONTENTS 

1.0 INTRODUCTION 1 

2.0 SITE INFORMATION 3 
2.1 Site DescriptiQn 3 
2.2 Site History 3 
2.3 Administrative Record 5 
2.4 Easement, Institutional Controls, and Financial Assurance Mechanism Documentation 6 

2.4.1 Restrictive Covenants : 6 
2.4.2 Easements 7 
2.4.3 Muskegon County Sanitary Regulations and Clarification 7 
2.4.4 Permanent Markers 8 
2.4.5 Financial Assurance 8 

3.0 COMPLIANCE CRITERIA 9 
3.1 Consistency with Uses of Property 9 . 
3.2 Air Sparge System 9 

4.0 WORK PLANS : 10 

LIST OF TABLES 

Table 1 1997 to 2008 RAP Amendment Cross-Reference 
Table 2 Chemicals of Concern and Remedial Goals 

LIST OF APPENDICES 

Appendix 1 CD Containing Important Historical Documents for the Muskegon Chemical Co. Site 

LIST OF ATTACHMENTS 

Attachment A . Property Information 
Attachment B Operations and Maintenance Plan 
Attachment C Long-Term Monitoring and Contingency Plan 
Attachment D Deed Restriction Documentation 
Attachment E Easement Documentation 
Attachment F Muskegon County Sanitary Regulations and Clarification 
Attachment G Financial Assurance Mechanism Documentation 

LIST OF ABBREVIATIONS/ACRONYMS 

COC chemicals of concern 
FHR Flint Hills Resources, LP 
FS Feasibility Study 
FTC&H Fishbeck, Thompson, Carr & Huber, Inc. 
GSI Groundw~ter Surface Water Interface 
MGC Muskegon Chemical Company 
·MDEQ Michigan Department of Environmental Quality 
MDNR Michigan Department of Natural Resources 
MZGSI Mixing Zone Groundwater Surface Water Interface 
NPL National Priorities List 
NREPA . Natural Resources and Environmental Protection Act 
O&M Operation and Maintenance 
PCE tetrachIoroethene 
RAP Remedial Action Plan 
RI Remedial Investigation 

J:\05605\REPnRAPIAMENDMENnFINALRAP_2009_0508. DOC 



frc<JJ.
 

1.0 INTRODUCTION 

This First Amendment to the RAP for the Muskegon Chemical Company NPL Site is being submitted by 

FHR to amend the RAP for the MCC NPL Site (RAP), dated June 1997 (Revision 1: June 26, 2000), and 

submitted by Koch Chemical Company pursuant to Part 201, Environmental Remediation, of the NREPA, 

MCl 324.20101 et seq., which was then incorporated into a Consent Decree that was entered by the 

United States District Court for the Western District of Michigan on November 25, 1997, and amended by 

order of that Court dated December 11,2000. 

The Consent Decree governing remedial actions at the Muskegon Chemical Company Site is an 

agreement between the Attorney General of Michigan and MDEQ (Plaintiffs) and Koch Chemical 

Company, a division of Koch Refining Company, LP, a Delaware Limited Partnership (Defendant). See 

November 25, 1997 Consent Decree, Section 4.5 (defining "Plaintiffs") and Section 4.2 (defining 

"Defendant") (emphasis added). The Consent Decree applies to and is binding on the Plaintiffs and 

the Defendant and its successors and assigns. See id., Section 2.1 (describing parties bound). On 

January 1, 1999, Koch Refining Company, L.P. changed its name to Koch Petroleum Group, L.P., and on 

January 1, 2002, Koch Petroleum Group, L.P. changed its name to Flint Hills Resources, lP. FHR no 

longer has a division called "Koch Chemical Company," which is why the RAP Amendment refers to FHR 

as the party conducting the cleanup at the Site. FHR is 100% indirectly owned by Koch Industries, Inc. 

Reiss Remediation LLC is also 100% indirectly owned by Koch Industries, Inc. today. 

Pursuant to Sections 4.1, 17.1, and 17.2 of the Consent Decree, upon the written approval of this RAP 

Amendment by the Chief of the Remediation and Redevelopment Division of the MDEQ, this RAP 

Amendment is incorporated into and made an enforceable part of the Consent Decree. 

Previously, FHR submitted draft revised RAPs for MDEQ review and comment. FHR has elected to work 

with the MDEQ to amend the existing RAP rather than prepare a new RAP. Therefore, this RAP 

Amendment supersedes the previous draft revised RAPs. 

This RAP Amendment is consistent with the proposal for modifying the existing RAP presented to the 

MDEQ staff on July 21, 2006. On August 21, 2006, MDEQ staff indicated concurrence with the approach 

for RAP modifications set forth in the July 21, 2006 letter. A draft of this RAP Amendment was submitted 

to the MDEQ on October 13, 2006. FHR and MDEQ staff met on May 1, 2007 to discuss the draft RAP 

Amendment and agreed upon required modifications and additional site investigation (snapshot sampling) 

near the GSI of Mill Pond Creek. Based on the MDEQcomment letter dated April 16, 2007, to the Draft 

RAP Amendment, and a meeting· between FHR and MDEQ on December 4, 2007, additional site 

groundwater characterization was also performed in the downgradient area of the former Plant Property 

in April 2008. FHR and MDEQ staff met again on August 26, 2008, to resolve all outstanding issues and 
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agreed on the required modifications to the Draft RAP Amendment. Concurrence of FHR's and the 

MDEQ's understanding of the required modifications was included in a letter to FHR from the MDEQ 

dated September 19, 2008. This current RAP Amendment incorporates the agreed upon changes. 

The following summarizes the organization and content of this RAP Amendment: 

Section 2.0 - Site Information 

Section 3.0 - Compliance Criteria 

Section 4.0 - Amended Work Plans Required by the RAP 
.	 . 

Attachment A - Property Information 

Attachment B - Operations and Maintenance Plan 

Attachment C - Long-Term Monitoring and Contingency Plan 

Attachment D - Deed Restriction Documentation 

Attachment E - Easement Documentation 

Attachment F - Muskegon County Sanitary Regulations and Clarification 

Attachment G - Financial Assurance Mechanism Documentation 

Table 1 summarizes and cross-references the elements of the RAP Amendment to the 1997 RAP. There 

are three main amendments to the 1997 RAP: 

1.	 The change of Tier I goals to the MDEQ approved MZGSI criteria at the Mill Pond Creek GSI. 

2.	 The MDEQ-approved construction and use of a multi-media cap in place of the former building roof 

cap system over the remnant COCs in the soil. 

3.	 The voluntary construction and operation by FHR of the air sparge system to remediate remnant 

traces of site COCs in the groundwater in the immediate vicinity of the multi-media cap and former 

process building. 

Table 1 presents a summary of all cross-references between the RAP (1997, CH2M HILL) and RAP 

Amendment elements that have been materially changed (Tier I criteria, multi-media cap, and air sparge 

system). Table 1 identifies all locations in the 1997 RAP document containing elements that have been 

materially changed, a description of the changes, and the location of the applicable changes in the 2008 

RAP Amendment. 

205/08/2009 
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2.0 SITE INFORMATION 

2.1 SITE DESCRIPTIoN 

The former MCC Site is located at 1725 Warner Street, City of Whitehall, Muskegon County, Michigan. 

The MCC Site is comprised of three property areas, as described below and depicted in Attachment A. 

Legal descriptions for the property areas are also included in Attachment A. 

. The Plant Property, containing impacted soils and groundwater, is in the City of Whitehall, north of the 

former CSX railroad and east of Warner Street, and is zoned MC-1-Limited Industrial Commercial. The 

Plant Property is the location of the former MCC plant, but is now vacant and is owned by FHR. 

The Howmet Property, containing impacted groundwater, is in the City of Whitehall, north of White Lake 

Drive and west of Warner Street. FHR does not own the Howmet Property. 

The Mill Pond Creek Property, containing impacted groundwater is a 88-acre undeveloped parcel in 

Fruitland Township, south of White Lake Drive. The northern one-half of the Mill Pond Creek Property is 

zoned MDR-Medium Density Residential, and the southern one-half is zoned RR-Rural Residential. The 

Mill Pond Creek Property is owned by FHR. 

2.2 SITE HISTORY 

The MCC plant began producing specialty chemicals in 1975. In 1977 it was discovered that process 

chemicals had leaked from a floor drain/sump system and impacted the local water table aquifer near the 

plant. Investigation and remediation of MCC began in 1977 under state enforcement actions, and has 

continued through the present day under state and federal requirements. FHR acquired the assets of 

MCC in 1985 and expanded site characterization and remediation efforts t~rough three successive 

consent agreements with the State of Michigan. ~ The site was placed on the NPL in 1989. FHR 

discontinued operations at the facility and the plant was decommissioned at the end of 1991. No process 

equipment or industrial chemicals remain on site. 

\ 

The investigations conducted since the discovery of the MCC NPL site COC release have characterized 

the physical features of the site and the distribution of MCC-related chemicals. Since investigations began 

in the late 1970s, soil and groundwater samples have been collected from hundreds of locations. 

The investigative work culminated in the RI and FS reports submitted to MDNR in January 1995 

(CH2M HILL, 1995a and 1995b). 

305/08/2009 
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The RI found that: 

•	 MCC-related COCs are only present in the soil beneath the former process building in the Plant Area. 

The former process building in the Plant Area is the original release location.. 

•	 MCC-related COCs were present in the groundwater beneath the former process building. The COCs 

extended southwest in a well-defined, narrow plume to Mill Pond Creek. 

•	 Based on the residential well survey and sampling program conducted by FHR and the MDNR during 

June 1991, MCC-related COCs are not present in residential wells. 

•	 The MCC site is not located within the City of Whitehall wellhead protection zone. The City of 

Whitehall Well 4 was previously located approximately one-quarter mile northwest (upgradient) of the 

MCC site. This well has been properly abandoned in accordance with applicable regulations. 

Included in the RAP (June 1997) are activities undertaken to comply with the requirements of Part 201 

(e.g., long-term monitoring) and interim actions that have been approved by the MDEQ (e.g., facility 

characterization, soil treatment, and groundwater treatment). 

The existing RAP relied on the former process building to serve as a cap over the remnant COCs in soil 

under that building. The process building was no longer used or occupied after 1991 and the roof of the 

building was falling into disrepair. In order to assure that an adequate cover was maintained over the 

impacted soil, FHR proposed that a multi-media cap be installed over this area to substitute for the 

previously approved cap. The MDEQ concurred with that approach. 

An air sparge system was voluntarily installed by FHR in 2003 to remediate remnant traces of site COCs 

in groundwater in the immediate vicinity of the former process building. Details regarding the construction 

and operation (i.e., description of the system, goals, and status of its performance) of the air sparge 

system are included in the O&M Plan (Attachment B). Plans for the future operation are included in the 

.LTMCP (Attachment C). The MDEQ approved the temporary shut down of the air sparge system on 

August 1, 2006. 

Additional "snapshot" sampling was requested by the MDEQ 2007 to define the lateral and vertical extent 

of the groundwater plume upgradient of Mill Pond Creek. The results of th'e snapshot sampling are 

provided in Attachment C (LTMCP). The results of the snapshot sampling were used to help select 

compliance monitoring wells for demonstrating the protection of Mill Pond Creek. 

Additional investigation of the groundwater in the plant area of the site was requested by the MDEQ to 

determine if there is a new or expanding PCE plume emanating from the site and if new compliance 

criteria at the plant property boundary are necessary. Based on the results of the additional investigation . 
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it was determined that no new or expanding plume is present on the plant property and the MZGSI 

criteria are appropriate for use as the amended Tier I compliance criteria. 

A meeting was held between FHR and the MDEQ on August 26, 2008, and as indicated by letter dated 

September 19, 2008, from the MDEQ, it was agreed that the air sparge system would resume operation 

for a two-year period upon approval of this RAP Amendment. 

ADMINISTRATIVE RECORD 

The following table summarizes the sum and substance of the agreements and milestones that have 

been reached with respect to the form and content of the RAP and RAP Amendment. The intent of this 
.	 1 

summary is to document the administrative record for future reference purposes. Additionally, a CD is 

attached in Appendix 1 that contains copies of important historical documents for the Muskegon Chemical 

Company site. The historic documents provide an interested reader with context in understanding the 

actions that have taken place at the site and how that meshes with those actions required in the RAP 

Amendment. 

June 1997	 RAP approved by the MDEQ. 

November 1997	 Consent qecree executed between Koch Chemical Company and 
the MDEQ. 

December 2000	 RAP and Consent Decree modified to incorporate the use of the 
Muskegon County Sanitation Ordinance as an acceptable land use 
control in lieu of a restrictive covenant. 

May 2001	 Modified groundwater monitoring prog~am agreed to during a meeting~ 

between the MDEQ and Reiss Remediation, LLC. Modified program was 
referred to as the "Bridge" program, and incorporated into the next 
quarterly sampling event. 

April 2002	 The MDEQ approved interim shut down of the pump and treat system 
while the parties revise the RAP. 

June 2002	 MZGSI Determination completed by the MDEQ and Mill Pond Creek 
removed from non-attainment list. The MDEQ requested MZGSI criteria 
be incorporated into the amended RAP. 

. June 2002 Draft RAP submitted to the MDEQ. 

July 2002 The MDEQ requested modification to the draft RAP. 

May 2003 Installation of the air sparge system approved by the MDEQ. 

July 2003 Revised draft RAP submitted to the MDEQ. 

August 2003 The MDEQ requested modification to the draft RAP. 

June 2004 The MDEQ provided comments on July 2003 draft RAP. 
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May 2005 Revised draft RAP submitted to the MDEQ. 

October 2005 The MDEQ provided comments on the draft RAP. 

October 2005 Demolition of process building and installation of building foundation cap 
approved by the MDEQ contingent on addressing six items. 

October 2005 The MDEQ approves demolition plan and the response to 
MDEQ comments. 

July 2006 FHR prepared and submitted proposal to the MDEQ for modifying the 
existing RAP through the operative terms of the existing Consent Decree. 
On August 21, 2006, MDEQ staff indicated concurrence with the 
approach for RAP modification set forth in the July 21, 2006 letter. 

August 2006 The MDEQ approves the temporary 
Sparge system. 

shut down of the MCC site air 

October 2006 Draft RAP Amendment submitted to the MDEQ. 

April 2007 MDEQ comments on Draft RAP Amendment. 

May 2007 Snapshot sampling to further evaluate GSI. 

April 2008 Additional site' characterization in downgradient area of former 
Plant property. 

September 2008 The MDEQ agreed to the requirements for completing the 
RAP Amendment and confirmed the acceptability of FHR's proposal for 
two additional years of voluntary air sparge system operation. 

2.4	 EASEMENT, INSTITUTIONAL CONTROLS, AND FINANCIAL 
ASSURANCE MECHANISM DOCUMENTATION 

2.4.1	 RESTRICTIVE COVENANTS 

The MDEQ has requested that FHR rescind any existing deed restrictions that were implemented 

pursuant to the RAP, and replace them with restrictions that more adequately protect against the risk of 

exposure to hazardous substances at the MCC Site. The Plant and Mill Pond Creek properties are 

currently subject to restrictive covenants that were recorded pursuant to the 1997 RAP. However, as 

suggested by the MDEQ, the new restrictive covenants (Attachm~nt D) will supersede the original 

restrictive covenants. Language in the new restrictive covenants explicitly states that they supersede the 

original restrictive covenants. 

The restrictive covenants FHR proposes to implement were developed using the MDEQ model restrictive 

covenant and have been revised to reflect MDEQ's comments. They are attached as Attachment D to 

this RAP Amendment. 

FHR proposes to implement deed restrictions on the Plant Property and Mill Pond Creek Property 

prohibiting groundwater extraction and use, as well as prohibiting any activities that may adversely impact 

the multi-media cap or otherwise interfere with or impact the effectiveness of the remedy. As described in 
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the O&M Plan (Attachment B), the former process building has been demolished and replaced with a 

multi-media cap. The integrity of the cap will be maintained through monitoring and maintenance as 

specified in Section 3 of the O&M Plan. 

The restrictive covenants will be. recorded with the register of deeds within 21 days of the MDEQ's 

approval of this RAP amendment, and a true copy will be provided to MDEQ within 10 days of receiving 

the true copy from the register of deeds. Notice of the land use restrictions will be submitted to the 

Whitehall and Fruitland Township zoning authorities within 30 days of approval of this RAP amendment. 

FHR will provide confirmation to the MDEQ through periodic progress reports that the restrictive 

covenants are being complied with. In addition, provisions for reporting to the MDEQ about the condition 

of the multi-media cap are described in the O&M Plan. 

2.4.2 EASEMENTS 

The proposed restrictive covenants will not materially interfere with any easements. Easement 

documentation is set forth in Attachment E. The only easement crossing the Plant Property is a 
- . 

Consumers Power electrical service easement. That easement does not cross the multi-media cap, as 

depicted in the survey in Attachment E. Therefore, the excavation prohibition relating to the multi-media 

cap does not impact the easement. Moreover, the prohibition on groundwater use and extraction does not 

materially affect those easement rights, which involve only electrical service lines. 

As shown by the easement information set forth in Attachment E, the only easements crossing the Mill 

Pond Creek Property are three highway easements along the northern border of that property, none of 

which should be materially affected by a prohibition· on the use and extraction of groundwater. 

2.4.3 MUSKEGON COUNTY SANITARY REGULATIONS AND CLARIFICATION 

The Muskegon County Sanitary Regulations provide a mechanism for the control and regulation of water 

supplied to the consumers and residents of Muskegon County. As part of this regulation, awater supply 

construction permit is required by the Muskegon County Health Department for construction of a new 

water supply or making significant changes to an existing water supply, which includes installation or 

modification of a drinking water well. 

The Muskegon County Health Department has updated their drinking water well permit database to deny 

permits to properties affected by impacts associated with the former MCC Site. This assures that future 

Lise of groundwater within the impacted areas not owned by FHR will be restricted by the Muskegon 

County Health Department. Documentation clarifying that the regulations are being enforced and 

monitored, as well as the Muskegon County Sanitary Regulations are included in Attachment F. 
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2.4.4 PERMANENT MARKERS 

Permanent markers will be installed at various locations on the Plant Property. The composition, 

language, and placement of the permanent markers, as well as their operation and maintenance, are 

discussed in Section 4 of the O&M Plan (Attachment B). 

2.4.5 FINANCIAL ASSURANCE 

Financial assurance mechanism documentation materials are included in Attachment G. The Consent 

Decree required that FHR demonstrate to the MDEQ that they are maintaining an MDEQ-approved 

financial assurance mechanism for the estimated costs of response activities to be performed under the 

Consent Decree. In order to verify that the previously approved mechanism and letter of credit in the 

amount of $1,355,900 is adequate, current site operating costs were calculated as shown in 

Attachment G, to be consistent with the RAP Amendment and attachments. These costs were calculated 

on a 30-year basis assuming a 3% annual inflation rate. 

The costs are based on meeting the requirements specified in the O&M Plan (Attachment B) and the 

LTMCP (Attachment C). The 30-year costs to conduct sampling and laboratory analysis, reporting, site 

maintenance, and project management is calculated to be $882,31 O. 
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3.0 COMPLIANCE CRITERIA 

This RAP Amendment incorporates site-specific criteria under section 20120a(2) of Part 201 of NREPA, 

as follows: 

Compliance wells will be used to assure compliance with Tier I remedial goals. Compliance wells have 

been selected to be 1) in close proximity to Mill Pond Creek, 2) upgradient of Mill Pond Creek, and 3) not 

directly influenced by recharge from Mill Pond Creek. 

The Consent Decree specified the use of Tier I and Tier II cleanup goals. Tier I goals will be applicable t<;> 

the compliance wells adjacent to Mill Pond ,Creek. The applicable Tier I remediation criteria at 

the compliance wells for groundwater are the MZGSI criteria presented in Table 2. If the concentration of 

a site COC(s) in a compliance, well exceeds Tier I remedial goals, response actions will be taken 

according to the LTMCP. The Tier II cleanup goals have not. changed and are the final site cleanup goals 

and are applicable to all wells at the site. The Tier II remedial goals are also presented in Table 2. 

.3.1 CONSISTENCY WITH USES OF PROPERTY, 

The Plant Property is vacant and owned by FHR, and is currently being used solely for purposes of 

implementing the remedial action. The Mill Pond Creek Property is vacant, undeveloped, and owned by 

FHR, and is currently being used solely for purposes of implementing the remedial action. FHR also 

proposes to implement a deed restriction limiting any uses of those properties that maybe inconsistent 

with the remedial action described in the RAP and RAP Amendment. Therefore, the proposed criteria are 

,consistent with any foreseeable future uses of the Plant Property and Mill Pond Creek Property. 

3.2 AIR SPARGE SYSTEM 

Operation of the existing air sparge system will be conducted for a period of two years commencing upon 

approval of this RAP Amendment, as agreed to by the MDEQ during the August 26, 2008 meeting and as 

specified in the O&M Plan (RAP Attachment B). The air sparge performance monitoring wells will be 

analyzed for PCE during the two year period of operations. 
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4.0 WORK PLANS 

The existing groundwater monitoring program for the site will be replaced by the LTMCP (Attachment C), 

and the existing O&M Plan will be replaced by the new, updated version of the O&M Plan presented 

in Attachment B. 

The plans were updated to be consistent with current conditions at the Site. The LTMCP was prepared to 

document that Tier I MZGSI criteria are met at the compliance wells, demonstrate cleanup to Tier lI.goals, 

identify evidence of changes in groundwater flow direction (should they occur), and monitor the 

effectiveness of ~he existing air sparge system. 

The LTMCP provides a seamless document to cover the collection of data, the evaluation of the data, and 

the evaluation and implementation, if needed, of contingency measures. The LTMCP details actions to be 

taken in the event that Tier I remedial goals are exceeded at compliance wells or may be expected to be 

exceeded in the future. 

The O&M Plan modifications address cap maintenance, use restrictions, permanent markers, and 

easement identification. 

1005/08/2009 
J:IOS60SIREPT\RAP\AMENDMENTIFINALRAP_2009_0S08.DOC 



Tables
 



Page 1 011 

Table 1 -1997 RAP and 2008 RAP Amendment Cross-References 
Remedial Action Plan Amendment 
Muskeoon Chemical Company NPL Site 

RAP Section Elements Modified Description of Change 

Tier I Goals - The RAP is amended by adoption of the MZGSI cflteria as the Tier I goals in the 
Amended RAP. 

RAP Amendment Section 

Sections 2.2. 2.3, 3.0, 3.1, and 4.0 
1.0 Introduction Tier I Goals 

3.0 Remedial Action Goals Tier I Goals Tier I Goals - The RAP is amended by adoption of the MZGSI criteria as the Tier I goals in the 
Amended RAP. Sections 2.2. 2.3, 3.0. 3.1, and 4.0 

3.1 Tier I Remedial Action Goals Tier I Goals Tier I Goals - The RAP is amended by adoplion of the MZGSI criteria as the Tier I goals in the 
Amended RAP. Sections 2.2, 2.3, 3.0, 3.1, and 4.0 

3.1.2 
Tier I Remedial Action Goals for 
Groundwater 

Tier I Goals Tier I Goals - The RAP is amended by adoption of the MZGSI criteria as the Tier I goals in the 
Amended RAP. 

Tier I Goals - The RAP is amended by adoption of the MZGSI criteria as the Tier I goals in the 
Amended RAP. 

Sections 2.2, 2.3, 3.0. 3.1, and 4.0 

Sections 2.2, 2.3, 3.0, 3.1, and 4.0 
3,1,2.1 Attenuated GSI Values Tier I Goal 

4.0 Proposed Remedial Action Multi-Media Cap, Air Sparge 

Multi-Media Cap - The RAP is amended by use of the multi-media cap to replace the former 
process building roof and floor as a barrier. Sections 2.2, 2.3, 2.4.1, 2.4.2, and 4.0 

Air Sparge System - The RAP is amended by the use of air sparging as a remedial alternative 
at the site. 

Multi-Media Cap - The RAP is amended by use of the multi-media cap to replace the former 
Iprocess bUilding roof and floor as a barrier. 

Section 2.2, 2,3, and 3.2 

Sections 2.2. 2.3. 2.4.1. 2.4.2, and 4.0 

Section 2.2. 2.3, and 3.2 

Sections 2.2. 2.3. 3.0, 3.1. and 4.0 

4.1 Proposed Remedy for Soil Multi-Media Cap. Air Sparge 
Air Sparge System - The RAP is amended by the use of air sparging as a remedial alternative 
at the sileo 

Tier I Goals - The RAP is amended by adoption of the MZGSI criteria as the Tier I goals in the 
Amended RAP. 

4.1.1 Remedy Description 
Tier I Goals. Multi-Media 

Cap. Air Sparge 
Multi-Media Cap - The RAP is amended by use of the multi-media cap to replace the former 

Iprocess building roof imd floor as a barrier. Sections 2.2. 2.3. 2.4.1. 2.4.2, and 4.0 

Air Sparge System - The RAP is amended by the use of air sparging as a remedial alternative 
al the site. 

Tier I Goals - The RAP is amended by adoption of the MZGSI criteria as lhe Tier I goals in 
the Amended RAP. 

Multi-Media Cap - The RAP is amended by use of the multi-media cap to replace the former 
Iprocess building roof and floor as a barrier. 

Section 2.2. 2.3, and 3.2 

Sections 2.2. 2.3, 3.0. 3.1, and 4.0 

Sections 2.2. 2.3, 2.4.1. 2.4.2. and 4.0 
4.2 

Proposed Remedy for 
Groundwater 

Tier I Goals. Air Sparge 

Air Sparge System - The RAP is amended by fhe use of air sparging as a remedial 
alternative at the sileo 

Tier I Goals - The Approved RAP is amended by adoption of the Tier I MZGSI crileria as the 
Tier I goals in the Amended RAP. 

Section 2.2. 2.3. and 3.2. 

Seclions 2.2. 2.3. 3.0. 3.1. and 4.0 

4.2.1 Remedy Description 
Tier I Goals, MMC. Air 

Sparge 
Multi-Media Cap - The Approved RAP is amended by use of the multi-media cap to replace 
the former process building roof and floor as a barrier. Sections 2.2, 2.3. 2.4.1, 2.4.2. and 4.0 

Air Sparge System - The RAP is amended by the use of air sparging as a remedial alternative 
al the sileo 

Multi-Media Cap - The RAP is amended by use of the multi-media cap to replace the former 
Iprocess building roof and floor as a barrier. 

Section 2.2, 2.3. and 3.2 

Sections 2.2. 2.3. 2.4.1. 2.4.2. and 4.0 
5.0 

Operation and Maintenance 
Requirements 

Multi-Media Cap. Air Sparge 
Air Sparge System - The RAP is amended by the use of air sparging as a remedial alternative 
at the site. 

Tier I Goals - The RAP is amended by adoption of the MZGSI criteria as the Tier I goals in the 
Amended RAP. 

Section 2.2. 2.3. and 3.2 

Seclions 2.2. 2.3. 3.0. 3.1. and 4.0 
7.2 Consent Agreement Tier I Goals 
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Table 2 . Chemicals of Concern and Remedial Goals 
Remedial Action Plan Amendment 
Muskegon Chemical Company NPL Site 
Who h II M' h"Ite a , IC IQan 

Tier I Mixing Zone GSI 
Tier II Goal* 

Acute Chronic 
Volatile Organics Units 
Chlorobenzene 
1,2-Dichloroethane 
cis-1,2-Dichloroethene 
trans-1,2-Dichloroethene 
Tetrachloroethene 
Trichloroethene 
Vinyl Chloride 

~g/L 

~g/L 

~g/L 

~g/L 

~g/L 

~g/L 

~g/L 

850 
15,000 

-­
-­

710 
3,500 

-­

750 
-­
-­
-­
-­

3,200 
-­

100 
5 

70 
100 
5 

.5 
2 

Semivolati/e Organics Units 
Bis(2-chloroethoxy)ethane [TGDC] 
Bis(2-chloroethyl) Ether rChlorex] 

~g/L 

~g/L 

26,000 
18,000 

23,000 
770 

5 
2 

* Part 201 drinking water criteria, MDEQ Opeational Memorandum No.1, January 23, 2006. 
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September 8, 1998 

TO:	 All Environmental Response Division Staff 

FROM:	 Alan J. Howard, Chief, Environmental Response Division 

SUBJECT:	 Environmental Response Division Operational Memorandum #17: Instructions 
for Obtaining Determinations on Mixing Zone-Based Groundwater Surface Water 
Interface Criteria for Inclusion in Remedial Action Plans and Monitoring Compliance 
with Criteria for Discharges of Groundwater Contaminants to Surface Water 

THIS OPERATIONAL MEMORANDUM HAS BEEN PREPARED TO FACILITATE 
IMPLEMENTATION OF THE 1995 AMENDMENTS TO PART 31, WATER 
RESOURCES PROTECTION, AND PART 201, ENVIRONMENTAL REMEDIATION, 
OF THE NATURAL RESOURCES AND ENVIRONMENTAL PROTECTION ACT,1994 
PA 451, AS AMENDED. 

Introduction 

The location at which groundwater enters a surface water body is commonly referred to as the 
groundwater/surface water interface (GSI). This Operational Memorandum describes the information 
required and the process for requesting determinations regarding criteria to be met at the GSI for 
contaminated groundwater discharges to surface water. 

Section 20120a(15) of Part 201, Environmental Remediation, of the Natural Resources and 
Environmental Protection Act, 1994 PA 451, as amended (NREPA), requires that if a Remedial Action 
Plan (RAP) allows for discharges of groundwater ventir~ from a facility to the surface water then the 
discharge must comply with the requirements of Part 31, Water Resources Protection, of the NREPA 
and the rules promulgated under that Part. Section 3109a(1) of Part 31 allows for mixing zones for 
discharges of venting groundwater in the same manner as for point source discharges, except that no 
permit is required where mixing zones are provided for in an approved RAP. Where a mixing zone has 
not been provided for in an approved RAP or permit, the groundwater quality at the GSI must meet the 
"generic GSI criteria: (Generic GSI criteria are listed in column #3 in the table of "Groundwater. 
Residential and Industrial-Commercial, Part 201 Generic Cleanup Criteria and Screening Levels" 
available from the Environmental Response Division [ERDI of the Department of Environmental Quality 
[DEQI. This table is also available on the DEQ, ERD Internet homepage at www.deq.state.mi.us.) 

Mixing zones for venting groundwater contaminant plumes may be most appropriate to consider in 
situations where bioaccumulative contaminants are not present, source materials are controlled, the 
nature and extent of so;1 ood groundwater contamination are adequately de'tined, and contaminant 
concentrations are less than final acute criteria at the GSI. (Final acute ciiteria are listed as FAV's in. 
the table of Rule 323.1057 Water Quality Values available from the Surface Water Quality Division 
[SWQDI of the DEQ. This table is also available on the DEQ, SWQD Internet homepage at 
www.deq.state.mi.us. Bioaccumulative compounds are identified in Table 5 of Rule 323.1057 of the 
Part 31 Rules.) 
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Rule 323.1098 of the Part 31 Rules requires that waters of the state which are of better quality than the 
water quality standards not be allowed to be degraded by a "new or increased discharge" unless there 
is an "antidegradation demonstration" or it is demonstrated that the discharge is exempt under Rule 
323.1098(7) or (8). Where a groundwater contaminant plume with concentrations above the generic 
GSI has not yet reached the surface water or where groundwater coniaminant concentra-tions entering 
the surface water will increase significantly, it will be considered to be" a new or increased discharge. 
lherefore, in such circumstances, in order to obtain mixing zone-based GSI criteria an antidegradation 
demonstration or a demonstration of qualification for an exemption will be required. An antidegradation 
demonstration must show that the discharge would be in the public interest based on social or 
economic benefit to the area in which the new or increased discharge will occur. The information 
required to make the antidegradation demonstration is outlined in Attachment A. Where the new 
discharge includes bioaccumulative contaminants no mixing zone will be allowed. Where 
concentrations will increase in an existing discharge, which contains bioaccumu-tative compounds, 
altematives to eliminate or significantly reduce them in the discharge must be evaluated as specified in 
Attachment A. 

Determining Mixing Zone-Based GSI Criteria 

In order to obtain a determination of "mixing zone-based GSI criteria" for a discharge of contaminated 
groundwater to be covered by a RAP, the District Supervisor or Unit Chief will submit a request for a 
mixing zone determination to the Field Operations Supervisor. The Field Operations Supervisor will 
assign the appropriate priority to the request and then forward it to the SWQD, Great Lakes and 
Environmental Assessment Section. Any party requesting a mixing zone determination must provide 
the following information to the ERD for evaluation: 

1) The name (if any) of the receiving surface water body and the location of the venting 
groundwater plume. 

2) The location, nature, and chemical characteristics of past?'1d ongoing source(s) of the 
groundwater contaminant plume. 

3) The name, Chemical Abstract Service (CAS) Number, and concentration of the contaminants 
in the groundwater contaminant plume at the GSI and upgradient of it to the source area. 

4)	 The discharge rate in cubic feet per second (cis) of the venting groundwater contaminant plume 
(the discharge rate of the groundwater plume should be calculated using that portion of the 
coritaminant plume which is or may become contaminated at concentrations above the generic 
GSI). 

5) The location of other contaminant plumes entering the same surface water body in the Vicinity 
.of the facility and their constituents and concentrations, if available. 

6) If this is a "new or increased discharge," an explanation of the social or economic benefits to 
the area that would be foregone if the discharge is not allowed. 

7) If bioaccumulative contaminants are in the "new or increased discharge: a description of 
altematives to eliminate those contaminants from the discharge. 

A form memorandum for ERD's submittal of a request for a mixing zone determination is found as 
Attachment A. To assure that valid information is provided in a mixing zone determination request, 
some or all of the information described in Attachments A and 8 need to be evaluated by ERD staff. 
Due to the individual circumstances of sites of environmental contamination, not all of the information 
oullined in Attachment 8 will be required in every case. Professional judgment should be used on a 
case by case basis to determine what will be necessary to derive the information required for the 
request for mixing zone determiriation. 
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The SWQD is responsible for supplying the remaining information necessary to perform the mixing 
zone determination. This includes information on ihe flow and quality of the receiving surface water 

body, any other pertinent point and non-point source discharges, and the total loading of caltaminants 
to the surface water body. The SWQD will determine the allowable mixing zone-based GSI criteria for 
the contaminants in the venting groundwater. Chronic criteria are calculated based on dilution and 
other contaminant loadings in the surface water body in order to meet water quality criteria after 
mixing. Final acute criteria are calculated as maximum concentrations not to be exceeded at the GSI 
in order to prevent immediate harm to aquatic life: These will be calculated on a contaminant and site­
specific basis. The resulting mixing zone-based GSI criteria will then be forwarded by SWQD to the 
appropriate District Supervisor or Unit Chief, with a copy to the Field Operations Supervisor, for 
incorporation into the RAP. 

Parties seeking a mixing zone determination should submit a request and supporting documentation to 
the appropriate ERD District Supervisor, Unit Chief, or analogous personnel in another Division 
overseeing or having regulatory authority over the response action. These will then be reviewed and 
forwarded as appropriate through the Field Operations Supervisor to the SWQD, Great Lakes and 
Environmental Assessment Section. When the information necessary to make a mixing zone 
determination has been submitted to the department, a determination will be made within six months. 
The determination will be forwarded to the requester after it is received by ERD. Parties may ask to 
meet with staff of ERD, SWQD, and/or other involved divisions to discuss their request prior to 
submittal, during the evaluation, or after a determination has been made. 

In limited circumstances, chemical-specific criteria may not be protective of aquatic life due to the 
number or nature of toxic substances and/or unidentified substances found in the venting contaminant 
plume. Toxicity testing of the groundwater contaminant plume may also be required. This testing will 
be similar to the whole effluent toxicity testing required for certain point source discharges. The 
SWQD will specify any requirements for such testing in the mixing zone determination. 

In some instances it may be helpful to obtair preliminary mixing zone-based criteria prior to 
development of a RAP. Parties considering obtaining a mixing zone determination for a site can 

- -request a preliminary mixing zone determination by providing preliminary information for evaluation and 
specifying that it is a 'preliminary request prior to RAP submittal.· When submitting the request to 
SWQD, ERD should also indicate on Attachment A that this is a preliminary request prior to RAP 
submittal. A party may instead choose to estimate the mixing zone-based GSI criteria by following 
Rules 323.1041 through 323.1117, Part 4, and Rules 323.1201 through 323.1221, Part 8, of the Part 31 
Rules. Regardless, the final mixing zone-based GSI criteria will be established by the SWQD and 
approved by the ERD as part of a RAP. 

For certain chemicals and for stream segments with waste load allocations, the dilution afforded by the 
surface water body may not be the limiting factor in determining mixing zone-based GSI criteria 
because the assimilative capacity of the stream segment has been reached for specific contaminants. 
Attachment C provides a list of stream segments with waste load allocations and the specific 
contaminants effected. Dilution will not generally be permitted to adjust generic GSI criteria for 
polychlorinated biphenyls (PCBs) or mercury because the concentrations, which would be protective of' 
aquatic life, are below detection limits, even where substantial dilution will occur. In addition, other 
bioaccumulative compounds are required to be phased out of discharges within seven years. It may be 
advantageous to evaluate the potential for PCBs, mercury, or other bioaccumulative chemicals to be of 
concern at a site and/or test for their presence early on. -This will allow for a reasonable evaluation of 
the value of pursuing mixing zone-based GSI criteria. 

It should also be recognized that in accordance with Rule 323,1082(5) of the Part 31 Rules 
groundwater contaminant plumes venting into lakes will not be allowed a dilution factor greater than ten 
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parts receiving water to one part venting groundwater for the development of mixing zone-based GSI 
criteria. In some situations a lesser dilution factor than ten to one \Mil be allowed based on site­
specific circumstances. 

Parties may seek altemate mixing zone-based GSI criteria by submitting a demonstration that they are 
appropriate in accordance with Rule 323.1082(7) of the Part 31 Rules. 

Determining Monitoring Requirements 

Mixing zone-based GSI criteria will be identified by the SWQD as either chronic or final acute criteria.
 
A monitoring schedule must be approved by the DEQ and specified in the approved RAP for the facility.
 

Extended 1}10nitoring of the GSI will not be necessary when it is demonstrated that the venting
 
groundwater will always comply with the GSI criteria (whether they are generic criteria or mixing zone­

based criteria). In other situations, a method must be established to ensure that groundwater venting
 
to the surface water body meets the established GSI criteria. Generally, this will be accomplished in
 
two ways. First, through monitoring of the groundwater at compliance monitoring points and, where
 
possible, sentinel monitoring points [in compliance with Section 20118(1 O)(a). (b), and (c) of the 
NREPAI. And secondly, through implementation of contingent remedial action where needed to 
prevent harm to human health, wildlife, or aquatic like from exceedances that are predicted or have 
occurred. In the event that exceedances are predicted or have occurred. compliance monitoring plans 
may call for increased monitoring, evaluation of the severity of any exceedance and evaluation of the 
need to implement further remedial actions. Facility-specific requirements for compliance monitoring 
and contingency plans. if required, must be specified in the RAP. Further discussion on compliance 
monitoring plans and contingency plans is found in Attachment D. 

Groundwater samples should be representative of the chemistry of groundwater within the contaminant 
plume discharging to the surface water. Groundwater concentrations should be measured in the 
groundwater contaminant plume or in the path of the -ontaminant plume to establish compliance with 
either generic or mixing zone-based GSI criteria. These measurements should be taken as dose to 
the surface water body as feasible, where and when groundwater gradients show that the groundwater 
is moving toward the surface water body. GSI compliance monitoring points should generally be in 
locations where groundwater is not normally recharged by the surface water (Le., where periodic 
flooding and associated bank storage is not a factor). Static water levels in the surface water and 
groundwater should be determined for each sampling event. In addition, the monitoring plan may 
require determination of the groundwater flow direction for each sampling event or at some other 
specified frequency. In certain circumstances groundwater modeling may be a useful tool for making 
certain decisions. 

The cross sectional area of the contaminant plume used for averaging monitoring results for 
compliance with the chronic mixing zone-based GSI criteria should generally be the same as that used 
to estimate the discharge rate of the venting groundwater indicated in the request for a mixing zone 
determination and will generally consist of that portion of the groundwater where contaminants exceed 
or are expected to exceed the generic GSI criteria. The area of the contaminant plume to be monitored 
for compliance with mixing zone-based GSI criteria (compliance area) must be defined in the RAP for 
each contaminant for which mixing zone-based criteria have been determined. This may result in 
multiple compliance areas being identified for the Ienting contaminant plume. An example where this 
could occur would be where contaminants with different specific gravities such as benzene and 
trichloroethylene are present in the groundwater plume at different depths in the aquifer. Depending on 
facility-specific circumstances, it may be necessary to adjust the monitoring points used to judge 
compliance with mixing zone-based GSI criteria during implementation of the RAP. Factors to be 
considered are discussed in Attachment D. 
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Evaluating Compliance 

For each sampling event, the average of the contaminant concentrations in groundwater samples taken 
from monitoring points within the contaminant plume in the areas selected for GSI compliance 
monitoring must not exceed the chronic criteria for the area(s) of the contaminant plume defined for 
monitoring compliance. Data used to calculate the average concentrations should only include data 
from monitoring points within the areas specified in the RAP as described above. 

The final acute criteria should not be exceeded at the GSI. Any exceedances of final acute criteria 
should be promptly evaluated to determine their significance and potential harm to aquatic life and to 
determine if any further remedial action is needed, as described in Attachment D. 

Contacts For More Information 

General questions about this memorandum or requesting mixing zone determinations should be 
directed to ERD District Supervisors for Part 201 sites or Claudia Kerbawy, 517-335-3397, the 
Superfund Section Chief for National Priorities List sites. A map identifying ERD districts, supervisors, 
addresses, and telephone numbers is found in Attachment E. 

This memorandum is intended to provide guidance to Division staff to foster consistent application of 
Part 201 of the NREPA and associated Administrative Rules. This document is not intended to convey 
any rights to any parties nor create any duties or responsibilities under law. This document and 
matters addressed herein are sUbject to revision. 

Attachments 
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MICHIGAN DEPARTMENT OF ENVIRONMENTAL QUALITY 

INTEROFFICE COMMUNICATJON 

(Date) 

TO:	 [William Creal (for facilities in Southern Lower Peninsula) 
Gerald Saalfeld (for facilities in Northem Lower Peninsula and Upper Peninsula)] 
Great Lakes and Environmental Assessment Section 
Surface Water Quality Division 

FROM:	 Daniel Schultz, Field Operations Supervisor 
Environmental Response Division 

SUBJECT:	 ________________ (facility name) 

Mixing Zone Determination Request
 
_________ District
 

We are requesting a mixing zone detennination for the above referenced facility, located in the 

__1/4 of the __1/4 of Section __, T__, R__ in _________County. 

Priority:	 [ ] 1 (4 week response) 
[ ] 2 (8 week response) 

Project Manager:	 Phone #: 

District Supervisor I Unit Chief:	 _ 

Phone #:	 FAX#: 

The facility characteristics indude: 

1.	 The name of the receiving water body and the location of the venting groundwater contaminant 
plume (map attached). This is a [ ] new [ ] increased or [ ] existing loading. 

2.	 The location, nature, and chemical characteristics of the source of the groundwater contamination 
plume: (Please note that landfill or other leachate, which is above the groundwater table, such as 
leachate in a collection system, should be identified here as a source.) 
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3.	 The name, Chemical Abstract Service (CAS) Number, and worst case maximum concentration of 
contaminants predicted to reach the groundwater/surface water interface (GSI). Generally the 
highest concentration of the contaminant found in the groundwater would be appropriate to 
represent the worst case maximum. If source contaminants have not yet reached the groundwater 
but are expected to do so, source concentrations should be identified and noted as such. Mixing 
zone-based GSI criteria will not be developed for contaminants that are not identified as having a 
reasonable potential to exceed water quality criteria. For contaminants that do not have mixing 
zone-based GSI criteria, the generic GSI criteria will apply. Attach additional sheets, if necessary. 

Chemical or General Chemistry 
Parameter CAS# 

Predicted Worst 
Case Maximum GSJ 
Discharge 
Concentration 

Average Surface 
Water Cone. 

Upstream 
If available 

.' 

" 

4.	 The discharge rate of the venting groundwater contaminant plume in cubic feet per second (cfs). 

5.	 The location of other contaminant plumes entering the receiving surface water body, their 
constituents and concentrations, if available: 

6 The lowest monthly 95 percent exceedance low flow at the discharge location: CFS 
The harmonic mean flow at the discharge location: CFS 
The 90dQ10 flow at the discharge location: CFS 
[ ) has been determined by the Hydrologic Studies Unit of the Land and Water Management 

Division (memo attached). 
[ ) as indicated in the Land and Water Management Division Low-Flow Data Base. 
[ ) has been requested from the Hydrologic Studies Unit of the Land and Water 

Management Division. 
[ ) has not yet been determined. 
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If this is a new loading, or increased loading above previously authorized levels, an 
antidegradation demonstration, which includes the information in 8 and 9 below, or a 
demonstration of qualification for an exemption under Rule 323.1098 (7) or (8), is required. 

7.	 Please check whether there is 
a) an antidegradation demonstration (Fill out 8 and 9.) or 
b). a demonstration of qualification for an exemption (Refer to 323.1098 (7) and (8) 

for elements needed for this demonstration.) 

Please identify below who prepared the antidegradation or exemption demonstration. 

Name	 Division/Agency/Company 

8. This is a new or increased loading from venting groundwater. The social or economic 
development and the benefits to the area in which the waters are located that would be foregone if 
the new or increased discharge is not allowed include: 

• Employment increases: 

• Production level increases: 

• Employment reductions avoidance: 

• Efficiency increases: 

• Industrial, commercial, or residential growth: 

• Environmental or public health problem corrections: 

• Economic or social benefits to the community: 

• Other relevant factors: 



ERD Operational Memorandum # 17	 September 8, 1998 
Attachment A, Page 4 of 4 

If the new or increased loading includes the following bioaccumulative chemicals of concern 
(BCCs), Chlordane, 4,4'-Dichlorodiphenyldichloroethane, 4,4'-Dichlorodiphenyldichloroethylene, 
4,4' -Dichlorodiphenyltrichloroethane, Dield rin, Hexachlorbenzene, Hexachlorobutadiene, 
·Hexachlorocyclohexanes, alpha-Hexachlorocyclohexane, beta-Hexachlorcyclohexane, 
delta-Hexachlorocyclohexane, Lindane, Mercury, Mirex, Octachlorostyrene, Polychlorinated 
biphenyls, Pentachlorobenzene, Photomirex, 2,3,7,8-Tetrachlorodibenzodioxin, 
1,2,3,4-Tetrachlorobenzene, 1,2,4,5-Tetrachlorobenzene, Toxaphene, complete the following: 

9.	 BCCs are included in the discharge. The altematives evaluated and the alternatives to be 
implemented that will comply with minimizing the discharge of the BCC by implementation of any 
cost-effective pollution prevention alternatives (such as source control) and techniques reasonably 
available that would eliminate or significantly reduce the discharge of the BCC are: 

If pollution prevention alternatives would not eliminate the increased discharge of the BCC, the 
person making the demonstration shall evaluate alternative or enhanced groundwater treatment 
techniques that would eliminate the discharge of the BCC. The techniques that have a cost that is 
reasonable relative to the cost of treatment necessary to achieve generic GSI criteria shall be 
implemented. The alternatives evaluated and the alternatives to be implemented that will comply 
with this requirement are: 
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Basis for Information to be
 
Considered in Mixing Zone Detenninations
 

The following information should be provided to and/or evaluated by DEQ staff as appropriate. Not 
all of·this information will be needed in every case. Best professional judgment should be used on a 
case-by-<:ase basis in determining what is necessary to derive the information requested in 
Attachment A. This is intended to be a fairly comprehensive listing of what should be considered in 
gathering and evaluating information related to discharges of groundwater to the surface water. It is 
not expected that all of the information discussed in this attachment will need to be evaluated in all 
cases. In general, only that information identified on Attachment A will need to be forwarded to the 
SWQD when submitting a request for a mixing zone determination. Other factors described here 
may need to be evaluated by DEQ staff to assure that the information provided to SWQO in 
Attachment A is complete and accurate. 

1.	 Receiving Surface Water Body and Location of the Venting Groundwater Pluine(s) 

This information should be supplied in narrative and map form. 

2.	 Location, Nature and Chemica' Characteristics of the Source of the Groundwater 
Contaminant Plume 

A map(s) should be provided which show(s), at a minimum: 
~	 The receiving surface water body or bodies and the property and facility boundaries. 
~	 Buildings and other structures on the property where the plume originates and under 

which the plume migrates. 
~	 The location of sources of contamination. 

•	 Information should be provided on the following: 
~ The location and nature of the source or sources of contamination, and if removed or 

still present. 
~ The type of source contaminants and their chemical characteristics and concentration. 
~ The mobility of the contaminants. 
~ The amount of recharge from precipitation over the source area in inches/year. (This 

information may be obtained from the Hydrologic Studies Unit of the Land and Water 
Management Division using the form memorandum found in Attachment F.) When 
calculating the amount of recharge, consideration should be given to the amount of 
impervious surface that exists over the source area. 

3.	 Name, CAS Number, and Concentration of the Contaminants in the Groundwater 
Contaminant Plume at the GSI and Upgradient from the GSI to the Source Area 

A map(s) indicating, at a minimum: 
~	 The locations of monitoring wells and borings. 
~	 The location of the contaminant plume in plan view (where appropriate, concentration 

contours should be shown for individual contaminants or groups of contaminants). 
~ Cross-sections of the contaminant plume, as close to the receiving water body as 

possible to show the nature of the plume as it enters the surface water body. (See 
note above on contouring.) 

•	 The following information should be provided for each plume: 
~	 The name and CAS number of contaminants and other parameters present in the 

contaminant plume (CAS numbers can be obtained from a variety of sources, including 
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chemical dictionaries and the National Institute of Occupational Safety and Health 
Pocket Guide to Chemical Hazards). 

~ The presence of any dense or light non-aqueous phase liquids (DNAPLs or LNAPLs). 
~ Contaminant concentrations from the source area to the GSI. 

•	 To characterize the contaminant concentrations at the GSI, representative 
•	 ·groundwater samples should be gathered as close to the surface water body as 

feasible without being impacted by recharge from the surface water body (i.e., the 
hydraulic gradient should be toward the surface water body during sampling.) 

•	 Maximum concentrations should be identified for individual groundwater and source 
area contaminants. 

•	 Groundwater samples should be representative of the water moving through the 
aquifer in the contaminant plume. The United States Environmental Protection 
Agency's (EPA) low-flow sampling protocol (purging and sampling using a flow rate 
of 100-500 mVmin) should be used if feasible. Other sampling methodologies may 
be approved if use of the low flow protocol is not feasible and it can be 
demonstrated that they will be as effective in characterizing the parameters cif 
concem as the low-flow methodology. Samples should not be filtered unless it is 
not feasible to collect samples that have turbidity that is representative of the water 
flowing in the aquifer. In that situation both filtered and unfiltered samples should 
be collected for inorganic analysis. Samples to be analyzed for organic 
substances should not be filtered regardless of sample turbidity. In most instances 
a 0.45 micron filter will be appropriate; although site-specific circumstances may 
require larger filters to collect representative samples. 

•	 Analyses should be performed for general chemistry parameters, such as major 
cations and anions, ammonia, chemical and biological oxygen demand, chlorides, 
and phosphorous, where they are likely to be elevated. (These water quality 
parameters have not traditionally been evaluated at sites of environmental 
contamination, but are of particular concem where an impact to surface water may 
occur. Landfills are an example of facilities where many of these parameter: may 
be of concern.) 

•	 Where previously collected data exists that does not conform to the above 
specifICations, the data could be evaluated·to determine whether it is suitable for 
site evaluation and mixing zone determinations or whether it is necessary to 
acquire additional data. 

•	 Predicted worst case maximum GSI discharge concentrations should be developed 
and identified where concentrations of contaminants at the GSI may increase. 

4.	 Discharge Rate of the Venting Groundwater Plume (Based on the Hydrogeological 
Charactei'isticsof the Source Area and Along the Path of the Plume to the Surface 
Water Body) 

•	 The. geology of the area of the contaminant plume(s) should be defined to the extent 
necessary to understand the impact of the groundwater discharge to surface water. This 
may include consideration of: 
~ Materials in the saturated zone (e.g., sands, sills, clays, sandstone, limestone, 

granite, and fill). 
~	 Factors which may impact contaminant transport, such as the amount of organic 

carbon, available nutrients and overall chemical composition of materials in the 
saturated zone. 

~ Stratigraphy of the facility.
 
~ Confining lenses or layers.
 
~ Geologic structures such as faults, fractures, and buried glacial valleys.
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~	 Geomorphology a,nd topography of the facility.
 

The hydrogeology of the area of the contaminant pJume(s) should be defined to the extent
 
necessary to understand the impact of the groundwater discharge to surface water. This
 
may include consideration.of:
 
~ The uppermost aquifer or saturated zone present below the facility.
 
~ The thickness and elevations of the aquifer(s) andlor saturated zone(s).
 
~ Direction(s) of groundwater flow (shown on a potentiometric contour map).
 
~ Groundwater discharge and recharge patterns at the facility.
 
~ Horizontal and vertical flow gradients in the aquifer(s) and/or saturated zone(s),
 

particularly in the area adjacent to the surface water body. 
~	 Any seasonal changes in flow directions represented on groundwater potentiometric 

contour maps (this requires that several samples be taken ewer the course of the year 
in wet and dry seasons). 

~. Transmissivity or hydraulic conductivity and effective porosity of the aquifer(s) and/or 
other saturated zone(s). 

~ Specific yield, storativity, and specific storage of the aquifer(s) and/or other saturated 
zone(s). 

~ The portion of the groundwater plume(s) discharging to the surface water body and/or 
flowing under the surface water body, and ·any seasonal changes that occur. 

•	 Based on the hydrogeologic information described above and the characteristics of the 
plume as it enters the surface water body, calculate the discharge rate in cubic feet per 
second (cfs). for the portion of the groundwater plume contaminated above the generic GSI 
criteria that is discharging to the surface water. 

•	 Where applicable, use maps to illustrate the above information both in plan and cross­
sectional view. 

5.	 Location of Other Known Contaminant Plumes Entering the Same Surface Water Body, 
Their Constituents and Concentrations (if available) 

On a map, identify the location of the subject groundwater discharge plume and the location 
of any other contaminant plumes entering the same surface water body in the vicinity of the 
facility, if known. 

•	 Identify the contaminants ·contained in the other plumes and their concentrations. if known. 
•	 Information on other contaminant plumes may be available from the ERD district office or 

other local sources. 
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WASTELOAD ALLOCATIONS· 

The following waterbodies and facilities have been identified as involved in Wasteload Allocations where more than one facility is considered when 
perfonning the allocation. 

Receiving Water County 

Black River Sanilac 

Cass River Saginaw 

Clinton River Oakland 
Macomb 

Detroit River. Wayne 

Fish Creek Montcalm 

Flint River Genesee 

Ford/Belleville Lakes Washtenaw 

Facility 

Aunt Jane Foods 
Croswell WWTP 
Mich Sugar Co-Croswell 

Bridgeport Twp. WWTP 
Frankenmuth WWTP 
Vlasic Foods-Bridgeport 

Pontiac WWTP 
Rochester WWTP 

Permit # Parameter 

M10021083 
M10002542 

CBOD 
Ammonia 

M10022446 
M10022942 

. MIOOO1651 

CBOD 
Ammonia 

MI0023825 
M10023931 

CBOD 
Ammonia 

Warren WWTP (via Red Run Drain) M10024295 

Detroit WWTP + several 

Carson City WWTP 
Crystal Refining 

Flint WWTP 
Flushing WWTP 
Genesee Co-Ragnone WWTP 

Ann Arbor WWTP 
Chelsea WWTP 
DexterWWTP 
Loch Alpine WWTP 

M10022802	 Cadmium 
Lead 

M10020192 CBOD 
M10002801 Ammonia 

M10022926 CBOD 
M10020281 Anunonia 
M10022977 

M10022217 Phosphorus 
MI0020737 
M10022829 
M10024066 
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Receiving Water 

Grand River 

Grand River 

Grand River 

Hayworth Creek 

Kalamazoo River 

Kent Lake 

Limekiln Lake 

Muskegon Lake 

Paw Paw River 

Pine River 

County 

Ingham 

Kent 

Ottawa 

Clinton 

Kalamazoo 

Oakland 

Oakland 

Muskegon 

VanBuren 

Gratiot 

Facility 

Lansing WWTP 
Delta WWTP 

Grand Rapids WWTP 
Grandville WWTP 
Wyoming WWTP 

Grand Haven WWTP 
Eagle Ottawa Leather Co. 

Federal Mogul 
51. Johns WWTP 

Kalamazoo WWTP 
Simpson Plainwell Paper 

Wixom WWTP 
Ford-Wixom 

South Lyon WWTP 
Quanex Corp-MI Seamless Tube 

Muskegon WWTP 
MDNR-ERD/Ott/Story 

Paw Paw Lake WWTP 
Fletcher Paper ' 

Total Petroleum
 
AlmaWWTP
 
St. Louis WWTP
 

Permit # 

MI0023400
 
MI0022781
 

MI0026069 
MI0023 027 
MI0024392 

MI0021245 
MI0050253 

MI0026468 

MI0023299 
MIOO03794 

MIOO24384 
MI0028I51 

MIOO20273 
MIOOO1902 

MIOO29173 
MIOO53309 

MIOO23779 
MIOOOO817 

MIOOOI066 
MIOO20265 
MIOO21555 

Parameter 

CBOD
 
Ammonia
 

Metals
 
CBOD
 

-CBOD 
Ammonia 

CBOD 
Ammonia 

CBOD
 
Ammonia
 

Phosphorus 

Phosphorus 

Phosphorus 

CBOD
 
Ammonia
 

CBOD
 
Ammonia
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Receiving Water County Facility Permit # Parameter 

Rouge River Wayne Rouge Steel 
Double Eagle Steel 
Power and Utility 

MlO043524 
MI0044415 
MI0050903 

Cadmium 
Lead 

Saginaw River Bay Bay City WWTP 
Essexville WWTP 
West Bay County WWTP 

MI0022284 
MI0022918 
MlO042439 

Ammonia 

Salt River Macomb .Richmond WWTP . 
New Haven Foundry 

MI0023906 
MI0038032 

CBOD 
Ammonia 

Swan Creek 
(Drain 30) 

Branch Bronson WWTP 
Bronson Plating 
Douglas Autotech 

MlO020729 
MlO000825 
MIO005720 

CBOD 
Ammonia 
Copper 
WET 
Phosphorus 

Swan Creek Monroe City Sand & Landfill 
Holiday Woods MHP 
Carleton WWTP 
Guardian Ind. 
Flat Rock MHP 

MIO043079 
MI0022543 
MI0037001 
MIO025844 

CBOD 
Ammonia 

(not considered for CBOb & Ammonia) 

Tittbawassee River 

ACRONYMS: 

Midland Dow Chemical-Midland 
Midland WWTP 
Midland Cogeneration Venture 

MlO000868 
MI0023582 
MIO042668 

TDS 
Arnrnonia 

CBOD - Chemical and Biological Oxygen Demand WET - Whole Effluent Toxicity TDS - Total Disolved Solids 

'" Please note that this table is current as of February, 1996. Current infonnation on waterbodies having Wasteload Allocations can be obtained from 
the Surface Water Quality Division, Great Lakes and Environmental Assessment Section. 
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Compliance Monitoring and Contingency Plans 

Extended monitoring of the GSI will not be necessary when it is demonstrated that the venting groundwater 
will always comply with the GSI criteria (whether they are genericcriteria or mixing zone-based criteria). In 
other situations, a method must be established to ensure that groundwater venting to the surface water body 
complies with established GSI criteria. Generally, this will be accomplished in two ways. First, through 
monitoring and evaluation of results of monitoring of the groundwater at compliance and, where possible, 
sentinel monitoring points [in compliance with Section 20118(10)(a), (b), and (c) of the NREPAJ. And 
secondly, through implementation of further remedial action where needed to prevent harm to human health, 
wildlife or aquatic life from exceedances that are predicted or have occurred. Facility-specific requirements 
for compliance monitoring and contingency plans must be included in the approved Remedial Action Plan 
(RAP). Because of the difference in objectives and methods, locations for compliance monitoring may differ 
from locations for monitoring done as apart of investigating a site. Monitoring and contingency plans may 
include the follOWing, as appropriate to the site. 

1.	 Monitoring Plans 

•	 Monitoring plans should identify the portion of the contaminant plume to be monitored for 
compliance with mixing zone-based GSI criteria as defined in the RAP. This will generally consist 
of that portion of the groundwater where contaminants exceed or are expected to exceed the 
generic GSI criteria. Compliance areas should be specifically identified in the monitoring plan for 
each contaminant for which mixing zone-based criteria have been determined. This may result in 
multiple compliance areas being identified for the venting contaminant plume. The cross section(s) 
of the contaminant plume used for averaging monitoring results for compliance with the chronic 
mixing zone-based GSI criteria should generally be the same as that used to estimate the 
discharge rate of the venting groundwater indicated in the request for a mixing zone determination. 
Depending on facility-specific circumstances, it may be necessary to adjust the monitoring points 
used to judge compliance with mixing zone-based GSI criteria during implementation of the RAP. 
Factors to be considered include: 
~ Movement, expansion, or shrinkage of the con~minant plume. 
~ Changes in concentration of contaminants in the plume. 
}> Changes in the contaminants present in the plume. 
}> New information clarifying the location, concentration, or contaminants present in the 

contaminant plume and/or at the GSI. 
• Monitoring plans should include a map of monitoring points and well screen depths in both plan 
and cross-sectional view. Both GSI compliance monitoring points and sentinel monitoring points 
should be identified, as appropriate. 
~ Compliance monitoring points should be located in the groundwater contaminant plume, or in 
~ the path of the contaminant plume, as close to the surface water body as practical without 

being influenCed by recharge from the surface water body (groundwater gradients, determined 
from static groundwater and surface water elevations, should be toward the surface water body 
during sampling events). The GSI compliance monitoring points should generally be in 
locations where groundwater is not normally recharged by the surface water (i.e., where 
seasonal flooding and associated bank storage is not a factor). Monitoring point locations and 
sampling events should be adequate to identify any seasonal migration or other variation in the 
groundwater contaminant plume. 

~	 Sentinel monitoring points should be located downgradient of the source of the groundwater 
contamination and far enough upgradient of the surface water body to allow any necessary 
further remedial actions to be implemented prior to exceedances of the relevant GSI criteria at 
the GSI. The need for sentinel monitoring points will be dependent on whether the source of the 
groundwater contamination has been removed and whether there are, or is the potential for, 
significant variations in the contaminant concentration upgradient of the GSI. Where sources of 
contamination are in close proximity or adjacent to the surface water body, 
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this approach will need to be modified as appropriate to the site-specific circumstances. 

- Monitoring plans should identify methods to be used for sampling and analysis. Groundwater 
samples should be representative of water migrating through the aquifer within the groundwater 

, plume. The EPA's low-flow sampling protocol (purging and sampling at 100-500 mllmin) should be 
used if feasible. Other sampling methodologies may be approved for uSe by the DEQ if low-flow 
protocols are not feasible and if it can be demonstrated that they will be as effective in 
characterizing the parameters of concern as the low-flow methodology. If it is not feasible to collect 
samples that have turbidity that is representative of the water flowing in the aquifer, filtering may be 
appropriate for inorganic constituents. In such cases, both filtered and unfiltered samples should be 
collected for inorganic analysis. In most instances, a 0.45-micron filter will be appropriate, although 
site-specific circumstances may require larger filters to collect representative samples. Samples to 
be analyzed for organic substances should not be filtered regardless of sample turbidity. 

•	 Monitoring plans should address the remaining items required in R299.5519(2)(a) to (I) of the 
Part 201 Rules. The items required in R299.5519(2)(a) to (I) include: . 

> Location of monitoring points. 
> Environmental media to be monitored. 
> Monitoring' schedule. 
> Monitoring methodology, including sample collection procedures (static groundwater and 

surface water elevations and groundwater quality should be monitored). 
> Substances to be monitored. 
> Laboratory methodology, induding the name of the laboratory responsible for analysis of 

monitoring samples, method detection limits, and practical quantitation levels. 
> Quality control/quality assurance plan. 
> Data presentation and evaluation plan. 
> Contingency plan to address ineffective monitoring. 
> Operation and maintenance plan for monitoring. 
> An explanation of how the monitoring data will be used to demonstrate the effectiveness of the 

response activities. 
> Other elements required by the department to determine the adequacy of the monitoring plan. 

- Monitoring plans should identify the conditions when no further monitoring is required. 

2.	 Contingent Monitoring and Evaluation Plans 

Contingent monitoring plans should identify action(s) to be taken in the event that either the 
compliance monitoring or sentinel monitoring systems identify or predict exceedance of the relevant 
GSI criteria. At a minimum, this should address the following: ' 

> Reporting necessary. 
> Increased sampling frequency. 
}> Installation of additional sampling points. 
> The process to evaluate the significance of the exceedance and the potential to impact human 

health, wildlife, or aquatic life. 
Any exceedances of final acute criteria should be immediately evaluated to determine their significance 

and potential to harm aquatic life and to determine if any further remedial action is needed. 

3.	 Contingent Remedial Action Plans 

•	 Contingent remedial action plans should identify further remedial actions that will be taken when 
they are determined to be needed as a result of an evaluation of the significance of exceedances 
that are occurring or predicted to occur. 

•	 Contingent remedial action plans should identify who will be responsible for taking the further 
remedial action and the time frame in which action will be taken. 
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MICHIGAN DEPARTMENT OF ENVIRONMENTAL QUALITY 

. INTEROFFICE COMMUNICATION 

[Date] 
TO:	 Jim Pawloski, Acting Chief, Hydrologic Studies Unit 

Water Management Section 
Land and Water Management Division 

FROM:	 Daniel Schultz. Field Coordinator
 
Environmental Response Division
 

SUB.IECT:	 __________________ [facility name] 

Low-Flow Development Request 

________________, County 

We are requesting development of the following information for the above referenced facility: 

[ ] - lowest monthly 95 percent exceedance flow rate [ ] - recharge rate from precipitation 
( ) -harmonic mean flow	 ( ) - 9OdQ10 flow 

We are providing the following information to assist in development of this information. Please complete the 
second page of this request and return it to the indicated Environmental Response Division District 
Supervisor or Unit Chief. 

Priority: 1 ( ) (2 week response) 2 [ ) (4 week response) 

Project Manager:	 _ Phone #: ----------c=:--

District Supervisor 1 Unit Chief: 

FAX #:	 _Phone #: 

1.	 Name of Surface Water Body: _ 

2.	 Discharge location:__1/4 of the __ 1/4 of section __• T__• R__• of 

________ County 

I' 
3.	 USGS Topographical Map Name: Quadrangle 

(map with location clearly marked is attached) 

Remar1c.s:	 --'- --'-__2. 4. 

Attachment 



ERD Interim Operational Memorandum # 17 September 8, 
1998 Attachment F. page 2 of 2 

MICHIGAN DEPARTMENT OF ENVIRONMENTAL QUALITY 

INTEROFFICE COMMUNICATION 

(Date) 

TO:	 ____________(Project Manager) 
Environmental Response Division 

FROM: . Jim Pawloski. Acting Chief, Hydrologic Studies Unit 
Land and Water Management Division 

SUBJECT:	 __________________(facilitY name] 

Low-Flow Determination 

LOW-FLOW DATA 

1. Surface Water Body is: Perennial Intermittent __ Ephemeral 

2. Drainage Area:	 _ 

3. Monthly 95 percent Exceedance Flows in cubic feet per second (CFS): 

JANUARY	 FEBRUARY MARCH APRIL MAY JUNE 

JULY AUGUST SEPTEMBER OCTOBER NOVEMBER DECEMBER 

\ 
;' 

4. Lowest Monthly 95 percent Exceedance Flow: ____ CFS 
5. Harmonic Mean Flow:	 ____ CFS 

6. 9OdQ10 Flow	 ____ CFS 

7. Remarks: 

RECHARGE RATE FROM PRECIPITATION 

1. The recharge rate from precipitation at this location is estimated to be inches per year. 

2. Remarks: 

Hydrologic Studies Unit Supervisor Date LWMD Record Number 

cc: Daniel Schultz, ERD 
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________ (district supervisor or unit chief), ERD 
Bill Creal I Jerry Saalfeld, SWQO 




