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1.0 INTRODUCTION 
 

Holland Board of Public Works (BPW) owns and operated the James DeYoung (JDY) power 

plant located in Holland, Michigan, on the eastern end of Lake Macatawa that was operated until 

June 2017.  JDY was initially built in 1939 with a generating capacity of 15 megawatts (MW). 

Between 1953 and 1968, BPW added three new boilers; from the late 1970’s to the early 2000’s, 

the plant consisted of three coal-fired boilers capable of producing up to 62.5 MW of electricity. 

On May 20, 2016, BPW discontinued the use of Unit 3; and on June 1, 2017, BPW officially 

shutdown and retired all remaining generation units at JDY.  When Units 3-5 were operating, 

bottom ash from these boilers was sluiced to the first of three surface impoundments located to the 

south of the plant, as shown on Figure 1 (Appendix A).  These surface impoundments became 

subject to 40 CFR Part 257, Subpart D – Standards for the Disposal of Coal Combustion 

Residuals (CCR) in Landfills and Surface Impoundments upon promulgation on April 17, 2015. 

 

2.0 PURPOSE AND OBJECTIVES 
 

Groundwater monitoring and corrective action requirements for existing CCR units are contained 

in 40 CFR §257.90 through §257.98. 40 CFR §257.90 (e) establishes the requirement to prepare 

an annual groundwater monitoring and corrective action report.  Consistent with this requirement, 

this report:  

 

• documents the status of the groundwater monitoring and corrective action program for the 

CCR unit; 

• summarizes actions completed; 

• describes problems encountered; 

• discusses actions to resolve the problems; and  

• describes key activities for the upcoming year. 
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3.0 STATUS OF THE GROUNDWATER MONITORING PROGRAM 
 

A limited hydrogeological investigation work plan was developed for the site in 2009 that 

established a groundwater detection monitoring program to address the requirements of Michigan 

Administrative Code R 323.2237(4) of Michigan’s Natural Resources and Environmental 

Protection Act, 1994 Public Act 451, as amended (Act 451).  The work plan pre-dated the final 

federal CCR rules and had the purpose of satisfying a request by Michigan Department of 

Environmental Quality (MDEQ), now known as Michigan Department of Environment, Great 

Lakes, and Energy (EGLE), to determine whether the presence of bottom ash lagoons (CCR units) 

may have affected groundwater quality in the surrounding area.  The results of this investigation 

were inconclusive and additional investigative activities were merited.  

 

In 2011, BPW completed subsequent investigation activities at the Site, including the installation 

of additional monitoring wells, collection of groundwater elevation data, and collection of 

groundwater samples for the analysis of a subset of metals on a quarterly basis and for a period of 

three years.  The results of the subsequent investigation identified that certain metals were present 

in the groundwater above the U.S. EPA’s Safe Drinking Water Act’s maximum contaminant level 

(MCL) established in 40 CFR §141.62 and concluded that the groundwater quality in the 

surrounding area may have been affected by the historic use of the CCR units. 

 
Based on the findings of this investigation, the anticipated retirement of the plant, and 40 CFR  

Part 257, Subpart D requirements, BPW decided to close the CCR units through removal of CCR 

and decontamination of the CCR units, in accordance with 40 CFR §257.102; and initiate an 

assessment of corrective measures, in accordance with 40 CFR §257.96.  BPW initiated removal 

of CCR material from the CCR units in June 2017.  During construction, two of the existing 

downgradient monitoring wells were removed due to the location of on-site CCR removal 

activities.  Additionally, based on previous investigation findings, an upgradient monitoring well 

used during the 2011 study may not have been installed at a location that provided a true 

background determination for the area around JDY, and was also removed during closure of the 

CCR units.  Final closure of the CCR units was completed in May 2018 and site restoration 
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completed in June 2018 in substantial conformance with 40 CFR §257.101 and 40 CFR §257.103, 

and the written closure plan prepared by NTH Consultants, Ltd., (NTH) dated October 17, 2016.  

 

3.1 Post-Closure Monitoring 

Consistent with the requirements contained in 40 CFR §257.93, a groundwater Sampling and 

Analysis Plan (SAP) was developed in October 2017 (revised in March 2018) to evaluate 

background and downgradient groundwater quality within the JDY plant property (Site), and 

confirm compliance with the groundwater monitoring and corrective action requirements.  As 

discussed previously, BPW conducted groundwater monitoring prior to the effective date of the 

CCR rules and elected to proceed with CCR removal and clean closure of the CCR units; the SAP 

was developed to collect necessary information to confirm clean closure. 

 

To comply with the requirements of 40 CFR §257.93, NTH designed an updated groundwater 

monitoring system that is representative of groundwater potentially affected by the CCR units. 

A review of information regarding the hydrogeologic conditions of the site available at the time 

the SAP was developed indicated that groundwater generally flows east-to-west across the site 

and discharges to the Macatawa River/Lake Macatawa.  Based on this information, existing 

piezometer PZ-1 is located hydraulically upgradient of the former CCR units; note that PZ-1 was 

previously identified and sampled as monitoring well MW-7.  Groundwater samples from this 

well represent background groundwater quality that has not been affected by the CCR units.  

Three additional wells, MW-1, MW-2, and MW-3 were installed downgradient of the CCR units 

on November 27, 2017.  Figure 2 provides the location of the monitoring wells in the updated 

groundwater monitoring system. Water level data obtained from the monitoring wells during the 

quarterly events were used to develop groundwater contour maps. The quarterly maps are 

consistent from one sampling event to the next, and confirm groundwater flow direction. Figures 

3A, 3B and 3C present groundwater contour maps for the available quarterly sampling events 

conducted in 2019. Note that a groundwater sampling event was not conducted during the second 

quarter of 2019 due to excessive precipitation that resulted in flooded conditions at the site.  
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4.0 ACTIONS COMPLETED 

 
Where possible, NTH conducted groundwater monitoring at the facility on a quarterly basis 

during the months of January, September, and December 2019, in accordance with the procedures 

established in the facility’s SAP.  As stated previously, due to flooding conditions at the site, 

groundwater samples were not collected during the second quarter of 2019. The monitoring 

conducted for the remaining three quarters included the collection of static water levels, field 

measurements of pH, temperature, conductivity, and turbidity, and groundwater samples for 

analysis of constituents contained in Appendix III and Appendix IV of 40 CFR 257. 

 

4.1 Groundwater Sample Collection 

During each of the quarterly sampling events, representatives from NTH collected groundwater 

samples for assessment monitoring from the groundwater monitoring system at the Site.  The 

samples were submitted to the analytical laboratory for analysis of constituents listed in Appendix 

III and IV of 40 CFR §257.95.   

 

Groundwater elevation data were collected from each monitoring well prior to sample collection.  

Upon arrival at the site, each monitoring well was opened, and allowed to equilibrate with 

ambient air pressures, prior to measuring the depths to water.  Groundwater elevation 

measurements were taken to the nearest 0.01 foot from the entire monitoring well network prior to 

sampling.  The water levels of Lake Macatawa and each well were gauged on the same day to 

provide an interpretative groundwater flow map and to minimize temporal bias of measured 

groundwater elevation changes for the monitoring well network.   

 

Depth to water was measured from established and surveyed top of casing reference points. 

Groundwater levels, well conditions, and pertinent observations were recorded on groundwater-

sampling logs, and are included in Appendices C-1 through C-3.  The water elevation data 

obtained was used to develop groundwater contour maps for each sampling event (Groundwater 

Flow Maps – Figures 3A through 3C), which present the site’s groundwater flow direction. 
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Sampling personnel collected groundwater samples from the monitoring wells using low-flow 

(minimal drawdown) groundwater sampling procedures (US EPA, 1996, rev. 2010).  Tubing 

connected to a peristaltic pump was installed to a depth representing the middle of the saturated 

screen interval; the polyethylene tubing discharge line from the peristaltic pump was connected to 

a flow-cell and multi-meter to collect water quality indicator parameters during well purging to 

determine water quality stabilization.    

 

Samples were collected immediately following stabilization of three of the four field parameters. 

Groundwater samples were collected into laboratory provided sample containers required for the 

specified analyses.  The groundwater samples were collected from the discharge tubing upstream 

of the water quality meter flow cell.  Care was taken to allow for non-turbulent filling of 

laboratory containers.  Samples were not filtered in the field to provide a measure of total 

recoverable metals that will include both the dissolved and particulate fractions of metals in 

natural waters, consistent with 40 CFR §257.93 (h)(2)(i).   

 

The samples were labeled, stored, and transported to the laboratory under proper chain-of-

custody.  Following collection, samples were immediately labeled, logged on the chain-of-

custody, and placed in a cooler with ice prior to delivery to the laboratory with a signed Chain-of-

Custody.  The chain-of-custody provides documentation of actual sample storage and transport, 

and contains the dates and times of collection, laboratory receipt, and acknowledgment of 

analyses to be completed.  

 

Quality assurance/quality control (QA/QC) samples were collected to ensure sample containers 

are free of analytes of interest, assess the variability of the sampling and laboratory methods, and 

monitor the effectiveness of decontamination protocols.  One field duplicate, one matrix spike, 

one matrix spike duplicate, one field blank, and one equipment blank were collected for QA/QC 

purposes. 
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4.2 Groundwater Sample Analysis and Data Evaluation 

Groundwater samples were submitted to ALS Environmental Laboratory, in Holland, Michigan, 

for the analyses specified in Appendix III and IV to Part 257.  The laboratory results, 

corresponding analytical methods, and practical quantitation limits (PQL) for each constituent are 

provided in the corresponding analytical reports for each sampling event, included in Appendix C-

1 through C-3. 

 

In general, the laboratory PQLs (reporting limits) are consistent with the reporting limits stated in 

the March 2018 revised SAP and are below the established MCLs.  We note that, due to dilution 

for high concentrations of non-target analytes, or matrix interference (effervescent matrix),  a few 

parameters in selected monitoring wells had elevated reporting limits, above the PQLs established 

in the SAP, as shown on the laboratory analytical report included in Appendix A. However, the 

elevated reporting limits, in general, were below the applicable criteria. 

 
Once an appropriate number of background samples have been collected, generally eight events 

based on the distribution of the dataset, the results of the quarterly groundwater sampling events 

will be compared to applicable groundwater standards for determination of clean closure.  The 

groundwater protection standards for each constituent in Appendix IV will be established in 

accordance with 40 CFR §257.95(h). For constituents for which MCLs have been established 

under 40 CFR §141.62 and 40 CFR §141.66, the groundwater protection standard will be the 

MCL for that constituent.  Where MCLs have not been established for the Appendix III 

constituents, the groundwater protection standard will be the statistically developed background 

concentration for that constituent in accordance with 40 CFR §257.91, or as noted in the preamble 

to the rule “in excess of Agency-recommended limits or factors.”  It should be noted that 

Michigan’s groundwater cleanup criteria developed according to Part 201 of Act  451 will be 

considered by BPW when evaluating potential “Agency-recommended limits or factors.”  For 

those constituents where the statistically developed background level is higher than the MCL, the 

groundwater protection standard will be the statistically developed background concentration.  

 

As discussed in the facility’s SAP and in accordance with 40 CFR §257.93, the data collected 

from the background monitoring well will be used to calculate background concentrations for 
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each constituent.  If appropriate and supported by the data distribution, fewer or additional 

samples may be utilized for the statistically calculated background concentrations.  Background 

concentrations for each constituent will be calculated using an appropriate statistical method for 

each background monitoring well, selected based on the distribution of the data in accordance 

with 40 CFR §257.93, once an appropriate number of data has been collected. 

 

For each of the quarterly samples collected in 2019, we completed a preliminary evaluation of the 

data by comparing the results to the current MCL, as summarized on Table 1.  A review of the 

results indicate that, in general, most of the Appendix IV constituents are below the current MCL 

with the exception of arsenic, which was reported above the MCL of 0.01 mg/L in upgradient well 

PZ-1, and in downgradient monitoring well MW-1; and lead, which was reported above the MCL 

of 0.015 mg/L in upgradient well PZ-1.  We note that groundwater in upgradient well PZ-1, which 

represents background groundwater quality that has not been affected by CCR units, has higher 

concentration of arsenic than downgradient monitoring well MW-1; this indicates that background 

levels of arsenic are higher than the MCL.  Note also that, for a few other constituents with no 

established MCLs, the concentrations in upgradient well PZ-1 are generally higher than the 

downgradient monitoring wells.  As discussed previously, where background levels are higher 

than MCL, or for constituents without established MCLs, we will statistically develop 

groundwater protection standards in accordance with 40 CFR §257.91, or “Agency-recommended 

limits of factor”/ Michigan Part 201 criteria. 

 

5.0  PROBLEMS ENCOUNTERED 
 

As discussed previously, flooding at the site caused by excessive precipitation during the second 

quarter and a significant portion of the third quarter of 2019, precluded the collection of 

groundwater samples during the second quarter. Consequently, groundwater samples were 

collected late in the third quarter of 2019 and fourth quarter of 2019 (September and December 

2019) and not in July and October 2019 as indicated in the SAP. 
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6.0 ACTIONS TO RESOLVE THE PROBLEM 
 

The facility will attempt to collect the samples in 2020 as close to the sampling schedule 

established in the SAP while ensuring that the sampling intervals are appropriate for collecting 

samples from different groundwater volumes so as to maintain sample independence. Sample 

independence is a basic assumption in most statistical procedures and it more accurately reflects 

the true range of natural variability in groundwater. 

 
7.0 KEY ACTIVITIES FOR THE UPCOMING YEAR 

 
During the on-going assessment monitoring period, the facility will continue to collect quarterly 

groundwater samples from the existing groundwater monitoring well network. To ensure that 

independent samples are collected from one quarterly event to the next, groundwater samples will 

be collected as close to the schedule established in the SAP, but significantly apart from the 

previous sampling events. As such, dependent on weather conditions, samples will be collected in 

February, May, August, and November of 2020.  Note that if appropriate and merited, the facility 

may opt to install another groundwater monitoring well in the vicinity of the CCR units to better 

understand groundwater flow and constituent concentrations at the site. The results of the 2020 

sampling events will be provided in the update to the annual groundwater report by January 31, 

2021. 

 

8.0 RECORDKEEPING, NOTIFICATION, AND POSTING TO THE 
INTERNET 

 
Consistent with the requirements of 40 CFR §257.105 (h), this groundwater monitoring and 

corrective action report will be placed in the Site’s operating record by January 31, 2020.  In 

accordance with 40 CFR §257.106 (h), BPW will notify the State Director that this report has 

been developed, and that this information has been placed in the operating record and on the 

owner or operator's publicly accessible internet site, in accordance with 40 CFR §257.107 (h).  
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