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1. Introduction 

This Annual Monitoring Report (Report) summarizes data from calendar year 2015 for post-closure 
monitoring activities for the Toxic Substances Control Act (TSCA) landfill vault (Vault), located in the 
East Plant Area of the General Motors LLC (GM) Castings Engines and Transmissions (CET, 
formerly Powertrain) Bedford Plant (Facility), in Lawrence County, Bedford, Indiana. This Report 
has been prepared by GHD (formerly Conestoga-Rovers and Associates, Inc. [CRA], which became 
GHD effective July 1, 2015) on behalf of GM in accordance with the Resource Conservation and 
Recovery Act (RCRA) Administrative Order on Consent effective August 4, 2014 (U.S. EPA Docket 
No. RCRA-05-2014-0011), and the East Plant Area Vault Post-Closure Plan (PCP) (GHD, February 
3, 2012). The Vault is a part of the cleanup activities being conducted at the Facility under the East 
Plant Area Interim Measure (IM) concurrent with other IMs at the Facility. The Approvals for the 
Vault were effective October 18, 2006, and were issued pursuant to 40 Code of Federal 
Regulations (CFR) § 761.61 (c) for the risk-based approval for the disposal of PCB contaminated 
waste in the Vault. The Vault was constructed as a component of the East Plant Area IM during 
RCRA Corrective Action (CA) activities conducted under the original Performance-Based CA 
Agreement (effective March 20, 2001, and amended October 1, 2002, March 29, 2007, and May 9, 
2008) for the Facility. A new RCRA Order between U.S. EPA and GM LLC was executed on August 
4, 2014 (Administrative Order on Consent (AOC) EPA Docket No. RCRA-05-2014-0011).  

Final closure of the Vault occurred on March 27, 2012. A Post-Closure Plan (PCP) was submitted to 
U.S. EPA on February 3, 2012, which stated that the post-closure monitoring of the Vault would 
continue to include the quantity of liquid collected from the leachate collection system (LCS), leak 
detection system (LDS), and gravel underdrain system (GUS), the water elevations in these 
systems, analytical results from samples collected from these systems, and effluent quantity/quality 
from the on-Site water treatment plant (WTP). The PCP prescribes a reduced frequency of record 
keeping procedures to at least monthly; however, monitoring was generally completed on a weekly 
basis in 2015, with daily records recorded electronically by the automated systems (LCS and GUS 
only). Monitoring results and issues encountered are also discussed in this Report for each 
collection system. Additional post-closure monitoring required by the PCP includes semi-annual 
inspections of the Vault cover system, recorded in a maintenance log, for the first two years 
following closure and annually thereafter. Consistent with the PCP and the RCRA AOC, the next 
annual report covering post-closure monitoring data for the calendar year of 2016 will be submitted 
to U.S. EPA on or before July 15, 2017. 

1.1 Purpose and Organization of Report 

This Report presents the requirements for current annual reporting for the Vault in compliance with 
the monitoring and reporting requirements set out in the PCP and the Approvals by U.S. EPA and 
IDEM.  

This Report is organized as follows: 

Section 2.0 – Summary of Record Keeping Log 

This section provides a summary of the quantity of liquid collected in 2015 from the LCS, LDS, and 
the GUS sumps and quantity discharged from these systems to the 300 gallons per minute (gpm) 
design capacity WTP (Site Source Control [SSC] WTP) for treatment; along with water elevations in 
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the GUS, over the primary liner (LCS), and over the secondary liner (LDS); and the Vault inspection 
log. 

Section 3.0 – Analytical Results 

This section provides all analytical results for 2015 from the monitoring of the LCS, LDS, GUS, and 
combined effluent from the SSC WTP, and groundwater monitoring wells near the Vault. 

Section 4.0 – Leachate and Leak Detection Water Disposal 

This section provides details related to the volume, PCB concentration, and disposal for leachate 
and leak detection water with a PCB concentration equal to or greater than (≥) 1 part per million 
(ppm), if any. 

Section 5.0 – Summary and Review of Water Elevations  

This section provides a summary and review of the water elevations and depth over the primary 
liner (LCS), the secondary liner (LDS), and in the GUS. 

Section 6.0 – Issues Encountered and Rectification Actions 

This section identifies issues and/or problems encountered related to the Vault (i.e., performance of 
monitoring systems, analytical results, physical characteristics, etc.) and actions taken to rectify 
them. 

Section 7.0 – Spill Cleanup Reports 

This section identifies any PCB spill cleanups if they occurred outside of the Exclusion Zone 
established in accordance with the Site Health and Safety Plan (HASP). 

Section 8.0 – Financial Assurance 

This section discusses financial assurance for the Vault. 

Section 9.0 – References 

This section presents references cited in this Report. 

2. Summary of Record Keeping Log 

The following information was recorded, as required by the PCP: 

1) The quantity of liquid collected from the LCS 

2) The quantity of liquid collected from the LDS 

3) The quantity of liquid collected from the GUS 

4) The elevation of liquid over the primary liner, the secondary liner and in the GUS 

5) The amount of water (liquid) discharged from the LCS, LDS, and GUS to the SSC WTP, and 
the respective PCB concentration 

6) The Vault inspection logs and maintenance activities 
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2.1 Summary of LCS, LDS, and GUS 
Sump Monitoring Logs 

In 2015, the water level in the LCS and GUS systems was recorded on a daily basis by the 
automated system, with these values being manually recorded onto the field log form on a weekly 
basis, typically on the same day that manual water level measurements were collected. The water 
level in the LDS system was manually measured and recorded on a weekly basis for the majority of 
2015. Summaries of the water levels recorded for the LCS, LDS, and GUS are presented in 
Tables 2.1, 2.2, and 2.3, respectively. Field logs are presented in Appendices A.1, A.2, and A.3, 
respectively. The quantity of liquid pumped from each of the Vault collection systems is also 
presented in Tables 2.1 through 2.3. In accordance with the Approvals, water pumped from the 
LCS, LDS, and GUS is treated and managed in compliance with the National Pollutant Discharge 
Elimination System (NPDES) permit (NPDES Permit No. IN0003573) for the Site. It should also be 
noted that Tables 2.1 through 2.3 incorporate corrections, calculations, and additional annotations 
over the field logs found in Appendix A. 

Table 2.4 presents a summary of the water elevation in each of the sumps to allow for direct 
comparison between the various layers of the Vault liner system (listed in order from top to bottom: 
LCS, lowest point of the primary liner system, LDS, lowest point of the secondary liner system, and 
GUS). Table 2.5 presents a summary of the monthly maximum water elevation in each of the 
sumps. Copies of the field logs for manual measurements for the LCS, LDS, and GUS sumps, as 
well as recorded values from the automated pumping system are provided in Appendix A. 

2.2 Summary of Water Treated in the SSC Water 
Treatment Plant  

Water removed from the Vault sumps in 2015 was directed via permanent forcemain to the 
equalization tank (EQ tank) located south of the on-Facility SSC WTP, where it was combined with 
water from three groundwater collection system wet wells prior to treatment. Water from the Vault 
sumps is primarily treated through the SSC WTP, but can be treated through the 2,000 gpm 
treatment system, which is similar in design but has a much larger throughput capacity. Both the 
on-Facility SSC WTP and the 2,000 gpm treatment system discharge at Outfall 003 (combined 
treated effluent streams from the SSC WTP and 2,000 gpm treatment system), which is sampled 
monthly under the NPDES permit (NPDES Permit No. IN0003573). The SSC WTP was used to 
treat water removed from the Vault Sumps for all of 2015. Data collected during the 2015 calendar 
year were reported according to the NPDES permit.  

The amount of water treated in and discharged from the SSC WTP and 2,000 gpm treatment 
system was recorded daily. A summary of the total monthly volume and daily average of treated 
water in the SSC WTP and 2,000 gpm treatment system for 2015 is provided in Table 2.6.  

2.3 Summary of the Vault Inspection Log 
and Maintenance Activities 

Various maintenance and inspection activities were performed at the Vault during the calendar year 
of 2015. 

GHD completed inspections of the Vault Cover System on a quarterly basis (March 12, 2015, June 
11, 2015, September 28, 2015, and December 16, 2015), coincident with inspection of the West 
Plant Area and East Plant Area Cover Systems. The findings of these inspections were previously 
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reported in the 1st, 2nd, 3rd, and 4th Quarterly Progress Reports for 2015 (submitted to U.S. EPA on 
April 15, July 15, and October 15, 2015 and January 15, 2016, respectively). A summary of the 
findings related to the Vault Cover System in 2015 is as follows:  

• Some weed and clover growth 

• Some bare spots (these areas were reseeded). 

• Visual evidence of potential burrowing animals – likely moles (exterminator contacted to assess 
removal of moles) 

• Liner companies confirmed that moles do not burrow deep enough to damage the Cover 
System liners, therefore no risk to the Vault Cover System. 

There were no significant findings (i.e. no issues that pose a risk to the integrity of the liners) for the 
Vault Cover System. Copies of the Cover System inspection forms can be found in Appendix B. 

Due to the limited need for operation of the two Flygt MP3085.172 submersible pumps in the LCS 
sump (i.e. the water level within the LCS sump remained below the pump’s upper operating level 
[set point to initiate pumping]), servicing of the pumps was not necessary in 2015. The need to 
service the pumps is judged on the ability of the pumps to maintain the water levels in the sump. 
The Grundfos 40S submersible pump in the GUS did not require service, which was based on an 
assessment made by the pump’s ability to maintain the water levels (i.e., the pump settings/triggers 
described in the PCP) in the sump between 2.5 ft and 4.33 ft (664.68 ft AMSL and 666.5 ft AMSL, 
respectively). 

Piping and link-seals were inspected on a continuous basis throughout 2015.  

The magnetic flow meter (mag meter), identified as FIT-Vault (serial number F1095B16000), 
measured the combined volume of water being pumped from the Vault sump systems (LCS, LDS, 
and GUS) via the permanent forcemain to the EQ tank, before being treated in the SSC WTP. 
Annual inspection and calibration of the FIT-Vault mag meter occurred on March 19, 2015 by 
Turnkey Instrument Solutions. FIT-Vault achieved test results to show that the instrument is 
functioning correctly and is within the applied limits for the tested items, which include the amplifier, 
current output 1, pulse output 1, and test sensor. A copy of the verification certification report is 
provided in Appendix C. 

3. Analytical Results 

Sampling methods and analytical procedures were performed in compliance with 40 CFR Part 136, 
as amended in 41 FR 52779 on December 1, 1976. 

3.1 Groundwater Monitoring Analytical Results 

In accordance with the September 18, 2014 responses to U.S. EPA March 18, 2014 comments on 
the PCP, sampling of the GUS sump and coreholes 9-4, CH-20, and CH-23 were monitored with 
the bi-annual Environmental Indicator (EI) CA750 monitoring program in 2015. EI CA750 
groundwater samples were collected for the Facility, including samples downgradient from the Vault 
(e.g., GUS and 9-4). The recharge rate of the LDS did not significantly change or approach the 
TSCA theoretical Leakage Action Rate and there is no evidence of a release from the Vault to the 
groundwater table based on changes in elevations in the LCS, LDS, and GUS sumps.  
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In addition to sampling of the GUS, and three downgradient wells, groundwater samples are 
collected at the perimeter of the Facility on a semi-annual basis under the EI CA750 monitoring 
program for the Facility. EI CA750 groundwater monitoring results for 2015 events have been 
previously reported under separate cover, and are also included in this Report. Groundwater 
sampling locations proximate to the Vault and groundwater sampling locations under the EI CA750 
in the vicinity of the Vault are presented on Figure 2.1.  

The first semi-annual EI CA750 groundwater sampling event of 2015, including the GUS sump, was 
completed May 4 through 7, 2015, and the second semi-annual sampling event of 2015 was 
completed on November 2, 3, and 5, 2015. 

Analytical results for PCBs for the first semi-annual sampling event of 2015 are summarized in 
Table 3.1. Figure 3.1 presents databoxes, which summarize the groundwater and surface water 
analytical results for the PCBs sampling locations in the EI CA750 monitoring program for the first 
semi-annual sampling event of 2015. 

PCBs were detected at the following sampling locations: the GUS sump (32 J µg/L), corehole 9-4 
(non-detect in parent sample, 0.098 J µg/L in duplicate sample), CH-23 (0.062 J µg/L for the parent 
sample and non-detect for the duplicate sample), and MW-X227Y054 (9.4 J µg/L). MW-X227Y054 
had previous detections in May and November 2014, June and October 2013, and July 2012. 
Detections at other wells with previous recent detections (CH-42, CH-44, MW-X085Y070S-2, 
MW-X047Y236, MW-X060Y304, MW–X277Y100, MW-X315Y150, Tributary 3-3) were not observed 
during this event. The concentration of PCBs during this sampling event at corehole 9-4 and CH-23 
were below the Maximum Contaminant Level (MCL) of 0.5 µg/L, while MW-X227Y054 and the GUS 
sump had concentrations above 0.5 µg/L. 

At MW-X169Y058S-1, vinyl chloride was detected at a concentration of 4.3 µg/L, which is 
consistent with previous analytical results which have ranged from non-detect to 8.6 µg/L. 

At the GUS sump, 1,3-Dichlorobenzene was detected at a concentration of 0.37 µg/L. 

Analytical results for PCBs for the second semi-annual sampling event of 2015 are summarized in 
Table 3.2. Figure 3.2 presents databoxes, which summarize the groundwater and surface water 
analytical results for the PCB sampling locations in the EI CA750 monitoring program for the second 
semi-annual sampling event of 2015.  

PCBs were detected at the following sampling locations: the GUS sump and MW-X227Y054. The 
detection was 28 µg/L PCBs for the GUS sump. MW-X227Y054 had a detection of 8.3 µg/L for 
PCBs, consistent with previous detections in May 2015, May and November 2014, July 2012, June 
and October 2013, and May 2015. Detections at other wells with previous recent detections 
(corehole 9-4, CH-23, CH-42, CH-44, MW-X085Y070S-2, MW-X047Y236, MW-X060Y304, MW–
X277Y100, MW-X315Y150, Tributary 3-3) were not observed during this event. The concentration 
of PCBs during this sampling event at MW-X227Y054 and the GUS sump (8.3 µg/L and 28 µg/L, 
respectively) were above the MCL of 0.5 µg/L.  

At MW-X169Y058S-1, vinyl chloride was detected at a concentration of 2.9 µg/L, which is 
consistent with previous analytical results which have ranged from non-detect to 8.6 µg/L.  

At the GUS sump, 1,3-Dichlorobenzene was detected at a concentration of 0.25J µg/L, which is 
consistent with the previous analytical result of 0.37 µg/L in May 2015. 
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Sample Quality 

The analytical data collected during both the first and second half of 2015 EI CA750 sampling 
events were within the acceptable qualifications, as noted in the Memorandum regarding Full 
Validation of the Analytical Results previously submitted with the EI CA750 results. 

3.2 Leachate and Leak Detection Water 
Monitoring Analytical Results 

The PCP requires that water from the LCS and LDS is sampled at least on quarterly basis for 
PCBs. GHD attempted to collected samples from both the LCS and LDS on a monthly basis during 
2015; however, due to insufficient water volume present in the sump, there were several months 
where there was not enough water present in the sump to prime the pump and collect a sample. 
Ten samples were collected from the LCS and three from the LDS. Analytical data for samples 
collected from the LCS and LDS in 2015 are presented in Tables 3.3 and 3.4, respectively. The 
LCS samples were analyzed for volatile organic compounds (VOCs) and PCBs, while the LDS 
samples were only analyzed for PCBs. 

Pursuant to US EPA’s Risk-Based Approval to Dispose of PCBs dated October 18, 2006; 
Conditions of Approval; Leachate and Leak Detection System Water Monitoring and Disposal, 
Section 10.b. – “Leachate and leak detection water with PCB concentrations from 1 ppm to, but not 
including, 50 ppm is TSCA reportable material that must be managed in compliance with the U.S. 
EPA CERCLA Order or an NPDES Permit.”  No samples collected from the LCS and LDS exhibited 
results with PCB concentrations ≥ 1 milligram per liter (mg/L or ppm), therefore there is no TSCA 
material to report. All water pumped from the LCS and LDS was treated in the on-Facility SSC WTP 
during 2015. 

Samples were collected monthly from the water in the LCS sump during 2015, with at least one 
sample collected per quarter, but with no samples collected in November and December. Attempts 
were made to collect a sample in November and December; however, these attempts were 
unsuccessful due to insufficient water volumes in the sump to prime the pump. Sampling results for 
the LCS sump ranged from non-detect to 0.42 µg/L for Total PCBs in 2015, which is less than the 
2.0 µg/L Total PCBs peak in 2014. The maximum Total PCBs result was 1.8 µg/L in 2013 and 15.3 
µg/L in 2012. Sample collection of water in the LDS sump was limited in 2015, due to insufficient 
water volumes in the sump to prime the pump for sample collection. Although sampling was 
attempted monthly, samples were only collected in July, September, and October of 2015. 
Therefore, the quarterly samples could not be collected per the PCP, due to a lack of available 
water. Sampling results for samples collected from the LDS sump in 2015 ranged from non-detect 
to 0.38 µg/L for Total PCBs. The analytical results are consistent with the results for the samples 
collected in 2014 (results ranged from non-detect to 0.34 µg/L), which demonstrated a continued 
significant decrease from the maximum PCB concentration of 13 µg/L in 2013.  

Sample Quality 

There were no sample quality issues for samples collected from the LCS and LDS sumps in 2015. 

3.3 GUS Analytical Results 

The GUS sump was added to the bi-annual EI CA750 monitoring program in 2015, per U.S. EPA 
request, to assess ongoing conditions. However, it should be noted, due to upgradient 
contamination still present in the groundwater, that analytical detections of PCBs in the water from 
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the GUS sump do not directly provide a suitable surrogate for leachate release or changed 
conditions in the Vault. With respect to monitoring potential environmental impacts, maintaining 
sampling at the perimeter of the Vault (currently being conducted under the EI CA750) is the best 
way to monitor for downgradient changes to groundwater quality. All analytical data for samples 
collected from the GUS in 2015 are presented in Table 3.5. 

Total PCBs in the GUS sump samples for the first and second half of 2015 sampling events for the 
EI CA750 monitoring program were 32 J µg/L and 28 µg/L, respectively. All analytical data for 
samples collected from the GUS in 2015 are presented in Table 3.5. These detections are likely due 
to the Vault’s location downgradient of Area of Interest 21 Area 2 (AOI 21-2), where ≥50 mg/kg 
PCBs fill material is present, because the fill was impractical to remove without endangering a high 
pressure gas line. Also contributing to the PCB detections in the Vault GUS is the presence of 
materials impacted by PCBs under portions of the East Plant Area Cover System, which surrounds 
the Vault. We do not believe the PCB detections in the Vault GUS are related to the integrity of the 
liner systems comprising the Vault. Water pumped from the GUS is directed to and treated at the 
SSC WTP. Analytical results for samples collected from the treated water discharge stream from 
the SSC WTP and 2,000 gpm treatment system (the discharge streams from each treatment 
system are combined and treated at the same location) are discussed in the following section. 

3.4 Water Treatment Facility Analytical Results 

In 2015, water removed from the LCS, LDS and GUS was directed via permanent forcemain to the 
SSC WTP. An operational change was made in 2015 so that water removed from the LDS was no 
longer directed into the LCS sump. In 2015, the temporary overland hose used to direct discharge 
from the LDS sump was connected to the LDS hard/permanent piping within the LCS sump to 
directly transfer water pumped from LDS sump to the forcemain, then to the EQ tank located south 
of the on-Facility SSC WTP. At the EQ tank, the effluent from the Vault collection systems was also 
combined with water from three groundwater collection system wet wells prior to treatment in the 
WTP. 

The SSC WTP is sampled monthly under the NPDES permit (NPDES Permit No. IN0003573) to 
discharge at Outfall 003. Sampling results for the SSC WTP were non-detect for Total PCBs for all 
samples collected in 2015. The analytical results for monthly samples collected from Outfall 003 in 
2015 are presented in Table 3.6. 

4. Leachate and Leak Detection Water Disposal 

Pursuant to U.S. EPA’s Risk-Based Approval to Dispose of PCBs dated October 18, 2006; 
Conditions of Approval; Leachate and Leak Detection System Water Monitoring and Disposal, 
Section 10.b. – “Leachate and leak detection water with PCB concentrations from 1 ppm to, but not 
including, 50 ppm is TSCA reportable material that must be managed in compliance with the 
U.S. EPA CERCLA Order or an NPDES Permit.”  There were no analytical results with ≥1 mg/L 
(ppm) PCBs for water samples collected from the LCS or LDS during the calendar year of 2015. All 
of the pumped leachate, leak detection liquid, and groundwater were treated by the on-Facility SSC 
WTP. 
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5. Summary and Review of Water Elevations 

The water level above the primary liner (i.e., in the LCS), the secondary liner (i.e., in the LDS) and 
GUS continued to be manually measured on a weekly basis throughout 2015. Maximum daily water 
levels recorded at the GUS and LCS sumps within the 24-hour day are automatically stored at the 
PLC in the WTP and retrieved by the operator once per week (the PLC can store 7 days worth of 
data). 

Since the beginning of the Vault sump operations in 2006 until mid-2014, manual calculations were 
used to estimate the volume of water removed from the LCS, LDS, and GUS, which were based on 
water level measurement changes during pumping and sump volume calculations. In 2014, the 
previously utilized manual calculations were supplemented with actual pumped quantities based on 
flowmeter measurements. Now that the PLC logged flow volume data (for the LCS and GUS) and 
local flow meter readings (for each of the Vault systems) are routinely recorded, the total volume 
removed from each of the sumps based on flow meter readings will be used for year to year 
comparisons. Tables 2.1, 2.2, and 2.3 present volumes removed from each of the sumps (LCS, 
LDS, and GUS, respectively) based on flow meter readings. Refer to Sections 5.1, 5.2, and 5.3 for 
further discussion regarding water levels in the LCS, LDS, and GUS, respectively.  

Accumulated water above the primary liner (i.e., in the LCS) and in the GUS continues to be 
transported via forcemain and discharged for treatment in the on-Facility SSC, as required in the 
Approvals and subsequent PCP. Additionally, the LDS is monitored and manually pumped via 
temporary pump and hose, where it is connected to the ‘permanent’ portion of the LDS piping 
located within the LCS manhole, and transported via forcemain for treatment at the on-Facility SSC 
WTP. A portable flow meter is attached to the LDS piping located within the LCS (using cam locks) 
when pumping of the LDS sump occurs, as necessary, when the water levels within the LDS  are 
required to be lowered, or during attempts to collect a sample. As previously described in 
Section 2.2, a summary of the water elevations in the LCS sump, LDS sump, and in the GUS are 
presented in Tables 2.1, 2.2, and 2.3, respectively. Table 2.4 presents a summary of the water 
elevations in each of the sumps. Summaries of the maximum monthly water elevations in each of 
the systems are presented in Table 2.5. Copies of the field logs with PLC records and manual 
measurements collected from the LCS, LDS, and GUS sumps are provided in Appendix A. A 
summary of the average monthly volume of water removed from the LCS and the LDS since initial 
operation of the systems is presented on Figure 5.1 (volume presented is from both the calculation 
method as used up to 2014 and based on flow meter readings to allow for direct comparison 
between calculation methods and between monitoring years). 

5.1 Leachate Collection System 

Two submersible pumps (one pump is a duty unit and the other is a standby unit) were permanently 
installed in the LCS sump in November 2008. The pumps require at least 12 inches of water depth 
in the sump to keep the pump motors submerged in order to prevent overheating. The operating 
range for the pump in the automated system has been set to a maximum of 3 ft of water depth in 
the sump to keep the number of pump cycles per hour within the range needed to prevent early 
failure of the pump. Therefore, the LCS automated pumping system is designed to operate between 
12 inches (equivalent water surface elevation of 672.0 ft AMSL) and 3 ft (equivalent water surface 
elevation of 674.0 ft AMSL) depths of liquid above the floor of the sump (AFOS).  
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Manual water level measurements were collected generally on a weekly basis (in excess of the 
monthly monitoring required by the PCP) in 2015. The automated system records the maximum 
level and total pumped quantities on a daily basis. During a routine maintenance inspection in late 
October 2015 it was observed that the PLC readings for daily total volume pumped from the LCS 
sump did not correspond to the local flow meter (mag meter) volume readings. The PLC was 
consistently recording zero volume but the local flow meter indicated that a volume had been 
pumped from the sump. A review of the PLC water levels confirmed that water had been pumped 
due to a drop in recorded maximum daily water level measurements. On November 2, 2015, the 
system programmer checked the automated system programming logic and discovered that the 
clock in the PLC at the Vault was set to the same exact time as the clock in the PLC in the WTP. As 
such, the PLC at the Vault was zeroing the daily data before the information could be transferred to 
the main PLC at the WTP across the cellular network (where Vault data is copied and recorded by 
field personnel). GHD reprogrammed the clock in the PLC at the Vault so that it lagged the main 
PLC clock by 30 seconds, to allow enough time for the data to be transferred from the PLC at the 
Vault across the cellular network to the main PLC. Following this reprogramming effort, the main 
PLC data for total daily volume pumped from the LCS sump corresponded to the PLC water level 
measurements and local flow meter readings. 

As discussed in the September 18, 2014 Responses to U.S. EPA March 18, 2014 Comments 
(response A.4.c), the LCS sump storage is unconfined within the relatively large gravel layer that 
surrounds the manhole sump, thereby resulting in an underestimation of the net volume evacuated 
from the LCS when calculating the volume removed based solely on a change of head within the 
sump. This method of calculating the volume removed from the LCS is now used only to provide a 
means to compare data to prior calendar year volume calculations when PLC records and local flow 
meter readings did not exist as part of the system, or were not routinely recorded. The LCS total 
volume removed measurement based on the local flow meter readings began in May 2014 and will 
be used for year to year comparison of total annual volume removed moving forward, since it is 
deemed more accurate. The local flow meter is inspected and calibrated on an annual basis, per 
the manufacturer’s recommendation, as part of the Vault Post-Closure maintenance requirements.  

Manual water level measurements continued to be collected on at least a monthly basis, but were 
generally completed weekly throughout 2015. Throughout 2015, there was some variation between 
the manual water level measurements and PLC recorded water depths, up to a difference of 
approximately 20 inches. Generally, the differences in water elevation data can be attributed to the 
fact that the automated system records the daily maximum water level, which may not have 
occurred at the time that the instantaneous manual water level measurement was collected. In 
addition, variations in the PLC recorded levels versus the manual measurements are possible due 
to changes in field personnel obtaining the water levels and using different measurement reference 
points. GHD continues to validate the data collected by the automated system with the manual 
water level data (and vice versa in some cases) and volumes reported by the local flow meter.  

With the following exception, the water elevation in the LCS was maintained within the operating 
limits set out in the PCP. On July 12, 2015, the water depth recorded at the PLC suggested that 
water level within the LCS sump rose above 36 inches (i.e. above 674.0 ft AMSL) and continued to 
slowly rise to a maximum depth of 40 inches (equivalent water surface elevation of 674.33 ft AMSL) 
on September 24, 2015, when pumping was manually initiated to bring the water elevation down to 
22 inches deep (672.83 ft AMSL). Throughout this period, manual water level measurements in the 
LCS sump were collected on an approximate weekly basis for a total of 12 manual water level 
measurements in an attempt to verify the PLC depth readings. These measurements were 
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inconsistent with the water depths recorded at the PLC (four of the manual measurements indicated 
that the water level was below 36 inches deep or 674.0 ft AMSL) and did not correspond to the local 
flow meter readings. Pumping of the LCS sump occurred on two occasions during this period, on 
July 28, 2015 and August 25, 2015, for the purpose of the collection of a monthly water sample. 

It should be noted that although the water level measurements at the PLC showed in excess of 36 
inches of water depth in the sump, this condition could not be consistently verified by the manual 
measurements. In addition, if the PLC water levels were accurate, the average depth of leachate 
maintained over the footprint of the Vault remained less than 1 ft (see “equivalent depth of water 
over primary liner column in Table 2.1) maintaining compliance with Condition 31 of the Approvals 
(for further discussion, see the memorandum, Response to United States Environmental Protection 
Agency March 18, 2014 Comments GM Bedford 2012 Annual Compliance Report, 2012 
Post-Closure Plan and 2014 Construction Certification Report East Plant Area Vault, CRA, 
September 18, 2014). 

Based on further investigation it was determined that the lead pump for the LCS sump was 
inadvertently switched into manual mode, meaning that the pump would not activate unless it was 
manually switched on, explaining why the pumps did not automatically engage between July 12 and 
September 24, 2015. The standby or lag pump was placed in auto mode; however, the lag pump 
programming logic setting was such that it would not start pumping until the water level within the 
sump reached 48 inches. If the lead pump is placed in auto mode, pumping would be activated 
once the water level reaches 36 inches within the sump. GHD made adjustments to the automated 
system, so that both the lead and lag pumps were placed in auto mode. Additionally, pump 
activation settings were adjusted such that the lead pump will initiate pumping when the water level 
reaches 35 inches within the sump, and the lag pump will initiate pumping when the water level 
reaches 36 inches within the sump. The lag pump will only initiate pumping if the lead pump cannot 
keep the level below 35 inches, in which case, both pumps will run until the level in the LCS sump 
was lowered to 12 inches. 

The total amount of water removed from the LCS in 2015 (approximately 930 gallons based on 
calculated levels removed, and 11,740 gallons based on local flow meter readings) represents an 
increase from the amount pumped in 2014 (approximately 700 gallons based on calculated levels 
removed, and 4,370 gallons based on flow meter readings).   

5.2 Leak Detection System 

Pumping at the LDS, via a portable pump discharging through overland hose that is connected to 
the hard piping within the LCS manhole (for direct discharge to the EQ tank via forcemain), 
occurred on three occasions in 2015 (July 28, September 24, and October 29). Pumping did not 
occur for the remainder of the months in 2015 due to the water level being too shallow for the pump 
intake.  

The total amount of water removed from the LDS during the 2015 calendar year was approximately 
680 gallons based on volume calculations and 1,600 gallons based on flow meter readings, which  
represents an increase from the amount pumped in 2014 (approximately 410 gallons based on 
calculated levels removed, and 750 gallons based on flow meter readings).  

During 2015, the depth of water in the LDS was maintained between 0 ft and 1.6 ft AFOS (bottom of 
sump at 668.5 ft AMSL or 72.64 ft below the top of the sump), with the maximum depth of 1.6 ft 
AFOS (equivalent water surface elevation of 670.13 ft) measured on July 28, 2015. The water level 
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in the sump was pumped down to 668.8 ft AMSL (approximately 4 inches of water depth) 
immediately after the maximum water level was measured and recorded on July 28, 2015, 
consistent with the LDS sump operational procedures in the PCP.  

The average daily flow rate was determined using the portable flow meter readings. The measured 
rate of pumping for the LDS ranged from 0.01 gallons/acre/day to 1.28 gallons/acre/day in 2015. 
The TSCA theoretical sustained Leakage Action Rate (LAR) is calculated in the PCP as 
32,000 gallons/acre/day. Therefore no leaks are suspected based on the monitoring data collected 
in 2015, as the actual LAR is significantly lower than the theoretical LAR.  

5.3 Gravel Underdrain System 

The automated system for the GUS is designed to operate between water depths of 2.5 ft and 
4.33 ft AFOS (bottom of sump at 662.18 ft AMSL). At the maximum end of the range, the water 
level is one foot lower than the lowest point (667.5 ft AMSL) of the secondary liner. The automated 
pumping system was active throughout all of 2015, except for the period of November 19 to 20, 
when the system was shut off for testing of the level sensor.  

Water level measurements were collected by the PLC on a daily basis, and manual water level 
measurements were collected on a weekly basis throughout 2015.For the majority of 2015, the 
automated pumping system maintained the water level in the GUS sump below the maximum 
allowable water level of 666.5 ft AMSL, or 4.33 ft of water depth in the sump. There are two 
exceptions for when the PLC recorded water level rose above 52 inches (666.51 ft AMSL), and it is 
believed that these are not actually what was recorded by the PLC, but rather transcription errors 
when the measurements were being read from the PLC screen and onto the monitoring log form, 
because the PLC was in working condition and pumping would have initiated if these values were 
representative of the conditions within the sump.  

Based on the volume recorded by the local flow meter at the SSC WTP and the portable flow meter 
connected to the discharge line from the LDS sump, and the local flow meter at the LCS sump, the 
total volume removed from the GUS sump in 2015 was 2.51 million gallons, which is consistent with 
the volume removed from the sump in 2014. 

6. Issues Encountered and Remedial Actions 

The following is a list of issues, related to the Vault, encountered during the 2015 calendar year and 
actions taken to rectify the issues: 

• Carried forward from 2014, pumping of the LCS and LDS to the equalization tank remained 
unseparated at the beginning of 2015 due to issues related to installation of a check valve and 
coordinating confined space repairs with the contractor and facility. 

− The check valve on the hard piping within the LCS sump was repaired on May 26, 2015 so 
that the temporary overland hoses directing discharge from the LDS sump are directly 
connected to the permanent hard piping within the LCS sump and then pumped directly to 
the EQ tank via the permanent forcemain, without ever entering the LCS sump. 

• PLC readings for daily total volume pumped from the LCS sump did not correspond to the local 
flow meter (mag meter) volume readings, and in late October 2015 the PLC started to record 
zero volume whereas the local flow meter indicated that a volume had been pumped (see 
Section 5.1).  



 
 

GHD | Report for General Motors LLC - East Plant Area TSCA Vault Annual Report Calendar Year 2015 | 013968 (391) | 12 

− The PLC water level records were checked to confirm that they supported the local flow 
meter readings such that a drop in recorded maximum daily water level measurements was 
observed coincident to an increase in the local flow meter reading.  

− On November 2, 2015, the system programmer checked the automated system 
programming and realized that the clock at the PLC panel local to the LCS was set such 
that it was zeroing the daily data before the information could be transferred to the main 
PLC (where Vault data is copied and recorded by field personnel) across the cellular 
network. The system programmer reprogrammed the clock in the PLC at the Vault (local to 
the LCS) so that it lagged the main PLC clock by 30 seconds, to allow enough time for the 
data to be transferred from the PLC at the Vault across the cellular network to the main 
PLC. Following this reprogramming effort, the main PLC data for total daily volume pumped 
from the LCS sump appears to correspond to the PLC water level measurements and local 
flow meter readings. Local flow meter readings continue to be observed. 

• As discussed in Section 5.1, in December 2015 it was determined that one of the pumps (the 
lead pump) in the LCS sump had been left in manual mode and was not initiating pumping at 
the programmed 36 inch depth set point. The second pump (lag pump) was in the automatic 
mode, but the second pump was programmed to trigger at 48 inches as a backup/support to the 
lead pump. 

− In the fall of 2015, the monitoring forms for collection and recording of the Vault sump data 
were amended to minimize the gap between data collection and interpretation of the data 
collected. The maximum water level recorded at the LCS sump within the 24-hour day is 
automatically stored at the PLC and retrieved by the Operator at the end of the week (the 
PLC displays seven days of data) and the electronic readings are transferred to the 
corresponding monitoring log form (GM and GHD are evaluating adding a data recording 
module when controls are relocated to the new GWTP). Typically, manual water level 
measurements are collected on the same day that the PLC data is recorded. The current 
version of the monitoring forms instruct the allowable operating limits for each of the 
respective Vault systems so that issues can be identified sooner and actions to rectify the 
issues are taken immediately as they are identified. If/when it is discovered that the water 
level exceeds the operating limits set out in the PCP (CRA, February 3, 2012), the Operator 
will first confirm the water levels by manually measuring and recording the water level in the 
sump and then begin efforts to lower the water levels within the sump, followed by 
troubleshooting to determine the cause of the. 

− The programming of the LCS automated system was evaluated to investigate why the 
pumps (lead and standby/lag pump) did not initiate pumping through the automated system 
when the water level indication on the PLC rose to the “pump on” set point of 36 inches 
water depth. The local panel at the LCS manhole was checked at the end of December 
2015 to ensure that it was placed in AUTO mode, which would allow the SCADA system to 
communicate and control pumping operations within the LCS sump. Since the local panel 
was in AUTO mode, the next step was to check the SCADA program itself. 

 The SCADA system programming was examined on January 4, 2016 and it was 
discovered that the lead pump (confirmed to be set for pumping when the depth of 
water reaches 36 inches or an elevation of 674.0 ft AMSL) for the LCS sump was 
placed in manual mode, meaning that the pump would not activate unless it was 
manually switched on. The standby/lag pump was placed in auto mode; however, the 
lag pump setting was such that it would not start pumping to support the lead pump 
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until the water level within the sump reached 48 inches deep (equivalent water level of 
675.0 ft AMSL). If the lead pump was placed in auto mode, pumping would be activated 
once the water level reaches 36 inches deep (674.0 ft AMSL) within the sump. 

− In order to insure pumping of the LCS when water levels rise to near 36 inches, GHD 
completed programming changes to the automated system on January 13, 2016 so that 
both the lead and lag pumps are placed in auto mode. Additionally, pump activation settings 
were adjusted such that the lead pump will initiate pumping when the water level reaches 
35 inches deep (673.92 ft AMSL) within the sump, and the lag pump will initiate pumping 
when the water level reaches 36 inches deep (674.0 ft AMSL) within the sump. These 
settings will insure that the water level does not rise above 36 inches even if the lead pump 
fails. Both lead and lag pump settings are such that pumping will occur until the water level 
in the sump is lowered to 12 inches deep (672.0 ft AMSL). In addition, if the lead pump is 
inadvertently left in Manual mode (e.g. for sampling), the lag pump will operate as intended 
and keep the water level below 674.0 ft AMSL. 

− In addition to correcting the pumping set points within the SCADA system for the LCS 
automated pumping system, additional programming of the system added an alarm feature 
to notify Operators of a high water level in the LCS sump and/or the GUS sump. 

• GUS manual measurements were inconsistent with PLC recorded water elevation data in that 
there was an average difference of approximately 8 inches between the two measurements, 
based on the data collected between January 1 and November 30, 2015. 

− GHD turned off the pumps at the GUS overnight from November 19th to 20th, 2015 for 
system testing, which included pulling the level sensor from the sump, cleaning it, and 
reinstalling it (allowing for the max level on November 19th, recorded at midnight, to be 
approximately the same as the value recorded first thing in the morning). GHD confirmed 
that the cable used to suspend the level sensor within the sump was installed without being 
wrapped around any of the pipes within the sump.  

− Field personnel were asked about reasons for variation in manual measurements. 

 Discussion with field staff determined there may have been variations about where the 
measurements are collected at the GUS manhole (i.e. a consistent reference location 
was not being used), which could account for inconsistencies between the manual 
measurements and PLC recorded data, up to 6 inches. 

 Field staff were retrained for proper manual measurement collection at the GUS 
manhole and a mark was made on the top of concrete at the GUS manhole to ensure 
the depth to water surface measurements would be collected from the same reference 
point atop the manhole. 

− The PLC settings were checked to ensure that the offset for the level transducer was 
consistent with the physical set up in the GUS sump and that PLC recorded values being 
transferred onto the monitoring log form are actual water levels within the sump (i.e. takes 
into account the offset of the level transducer) and not the raw transducer readings. 

− It was confirmed that there has been no modifications to the physical configuration of the 
level sensor set up within the GUS sump, which would affect the offset calculations for 
water depth. 
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− A survey of the Vault monitoring systems was conducted on December 7, 2015 to confirm 
the reference elevations at each of the sumps and update the last survey of the sump 
structures that was conducted in January 2012. 

 LCS and LDS top of concrete elevations were consistent with the January 2012 survey 
data. 

 The top of concrete elevation and top of HDPE elevation at the GUS manhole was 
approximately 0.5 ft lower than the January 2012 survey data. 

 The drop of approximately 0.5 ft is acceptable and can be explained by settlement 
below the GUS concrete structure (GUS concrete structure is not the full height of the 
sump; however, the LCS and LDS are full height structures). 

 The Vault monitoring structures were examined for evidence of settlement at the 
surface of the Vault on December 9, 2015, and there was no visual evidence of 
settlement (e.g. uneven surface). 

 The 2015 survey data was used to adjust the manual water level measurement data 
collected for 2015 and resulted in concurrence of the manual measurements and PLC 
recorded depths. 

 GHD will to schedule another survey of the Vault monitoring structures in two years to 
monitor any additional changes from the current elevation data. 

• Samples were collected monthly from water in the LCS sump during 2015, with the exception of 
November and December. Sampling was unsuccessful in the months of November and 
December due to pump malfunctions. It was originally believed to be due to insufficient water 
volume in the sump to prime the pump, however, as water levels continued to rise in 2016, it 
was identified that the pumps in the LCS were not functioning properly, requiring replacement.  
The LCS pump failure has previously been reported to U.S. EPA and IDEM. A permanent pump 
and piping replacement is being evaluated. In the interim a temporary pump has been placed in 
the LCS sump to maintain water levels. Additional information regarding the pump and piping 
replacement will be forwarded to the U.S. EPA as available and included in the 2016 Annual 
Report. 

7. Spill Cleanup Reports 

There were no on-Facility PCB spills that occurred in 2015. There were no spills on public roads. 

8. Financial Assurance 

As required by the August 2014 RCRA AOC, a surety bond was obtained by GM in 2014to provide 
financial assurance for the remaining Corrective Action tasks, including operation and maintenance 
related to the Vault, until the approval of the Corrective Measures Proposal (CMP); at which time 
costs to complete Corrective Action will be re-evaluated based on the requirements of the CMP. As 
required under the AOC, the financial assurance cost estimate is updated, at a minimum, annually. 
GM submitted the revised financial assurance cost estimate to U.S. EPA on November 13, 2015, 
which was approved by U.S. EPA on November 17, 2015. The surety bond in the amount of the 
approved financial assurance cost estimate remains in effect. 
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