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1.0 INTRODUCTION 

This Groundwater Monitoring and Operation and Maintenance Report for post Removal 
Action (RA) activities at the Textile Road Site (Site) has been prepared to document 
Operation, Maintenance, and Monitoring activities conducted to fulfill the requirements 
Section V, Paragraph 2(g) of the Administrative Order by Consent (AOC) executed by 
the United States Environmental Protection Agency (U.S. EPA) on September 23, 1999.  
The groundwater monitoring, and operation and maintenance (O&M) activities are 
outlined in the Site Operation, Maintenance and Monitoring Plan (OM&M Plan) dated 
March 23, 2001. 
 
The OM&M Plan was developed to evaluate the effectiveness of the RA, monitor 
groundwater at the Site, and to ensure the safe and effective implementation, operation, 
and maintenance of the cover system associated with the consolidation area.  The Site 
location is shown on Figure 1.1.  A Site layout is provided on Figure 1.2. 
 

 
1.1 SUMMARY OF REMOVAL ACTION 

In general, the RA involved the removal and disposal of approximately 9,172 tons of 
TSCA soil material and 5,647 tons of non-TSCA soil material containing polychlorinated 
biphenyls (PCBs); removal and appropriate consolidation of approximately 1,362 tons of 
material containing PCBs at less than 26 mg/kg; collection of verification soil samples; 
backfilling and grading of excavated areas with clean soil; establishment of a vegetative 
cover; and groundwater and surface water monitoring.  The removal action was 
completed between October 19, 1999 and June 26, 2000.  A complete description of the 
RA is provided in the Removal Action Construction Report prepared by CRA, originally 
submitted to the U.S. EPA on August 16, 2000, and amended on December 19, 2000 and 
March 23, 2001.  The Removal Action Construction Report, including the OM&M Plan, 
was approved by the U.S. EPA on May 2, 2001.   
 
Several groundwater monitoring wells were originally installed as part of the RA to 
allow for sampling and analysis of the groundwater.  Following review of the 
groundwater results by the U.S. EPA during the RA final inspection, it was determined 
that several of the wells could be abandoned.  Four monitoring wells, MW1U-00, 
MW2U-93, MW3U-00, and MW4U-00, remaining at the Site were initially used for the 
long-term groundwater monitoring program (see Figure 1.2).  Through the five years of 
post RA groundwater sampling and analysis, the parameter list and monitoring well 
locations included in the long-term monitoring have been reduced.  Monitoring well 
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MW4U-00 is the only well currently included in the long-term groundwater monitoring 
program. 
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2.0 GROUNDWATER MONITORING AND OPERATION AND MAINTENANCE  

2.1 GROUNDWATER MONITORING ACTIVITIES 

Groundwater monitoring began on May 31, 2001, and continued at quarterly intervals 
for the first year of sampling and then semi-annually in the second year of sampling.  
The sampling frequency was further reduced to annually in year three pursuant to the 
OM&M Plan.  The annual groundwater monitoring event for year five was conducted 
on April 5, 2006.  During this groundwater monitoring event, field personnel collected 
samples from MW4U-00 located on the northern boundary of the Site using minimal 
drawdown sampling techniques. 
 
Groundwater samples (sample and field duplicate) were analyzed for vinyl chloride; the 
only Site related parameter identified in the OM&M Plan, which continues to be present 
above applicable criteria.  Sampling for PCBs, phenanthrene, beryllium, iron, and 
manganese was not conducted pursuant to the recommendations of the Groundwater 
Monitoring and Operation and Maintenance Report, May 2002 through April 2003 and 
the Groundwater Monitoring and Operation and Maintenance Report, May 2003 to 
April 2004.  As noted, sampling was only conducted at MW4U-00 pursuant to the 
recommendations of the Groundwater Monitoring and Operation Maintenance, and 
Monitoring Report, May 2004 through April 2005. 
 
Sampling protocols used during the field activities are provided in the Sampling and 
Analysis Plan (SAP), Appendix A of the OM&M Plan.  Groundwater analytical protocols 
are provided in the Quality Assurance Project Plan (QAPP) included as Appendix B of 
the OM&M Plan.  Sampling was conducted at a flow rate of approximately 100 mL/min.  
During the purging of the well, field personnel recorded temperature, conductivity, 
Oxidation-Reduction Potential (ORP), Dissolved Oxygen (DO), and turbidity 
measurements.  The field measurements recorded prior to sampling at each location are 
presented in Table 2.1.  Groundwater samples were submitted to Severn Trent 
Laboratories (STL) for Volatile Organic Compound (VOC) analysis in accordance with 
the QAPP (CRA, March 2001).   
 

 
2.2 OPERATION AND MAINTENANCE ACTIVITIES 

The consolidation and cover area of the Site is inspected a minimum of annually each 
spring.  During the Site inspections, personnel evaluated the Site security, vegetative 
cover, inspected for areas of soil erosion, and noted general surface conditions of the 
Site.   
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The Site was inspected during the April 5, 2006 sampling event.  No maintenance issues 
were identified that needed to be addressed during the inspection.  The Site vegetative 
cover is growing well and no erosion concerns have been identified during this OM&M 
reporting period. 
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3.0 GROUNDWATER MONITORING RESULTS 

This section discusses the results of the fifth year of groundwater monitoring which was 
conducted on April 5, 2006.  The analytical results for the groundwater monitoring are 
summarized on Figure 3.1 for Site related parameters.  As discussed in Section 2.1, PCBs, 
phenanthrene, beryllium, iron, and manganese were not analyzed during the annual 
sampling event pursuant to the recommendations of the Groundwater and Operation 
and Maintenance Report, May 2002 through April 2003 and Groundwater and 
Operation and Maintenance Report, May 2003 through April 2004.  As vinyl chloride, 
the only Site related parameter identified in the OM&M Plan which continues to be 
present above applicable criteria, was non detect at monitoring wells, MW1U-00, 
MW2U-93, and MW3U-00 for six consecutive monitoring events, and pursuant to the 
recommendations of the Groundwater and Operation and Maintenance Report, 
May 2002 through April 2003, annual groundwater monitoring was not conducted at 
MW1U-00, MW2U-93, and MW3U-00 in 2006.  However, sample results for vinyl 
chloride from previous OM&M groundwater monitoring are presented on Figure 3.1 for 
reference.  A summary of vinyl chloride concentration from the fifth year of 
groundwater monitoring is provided in Table 3.1.  A complete summary of the 
laboratory analytical data from the 2006 annual groundwater monitoring event is 
provided in Table A.1 in Appendix A.  The analytical data laboratory report and data 
validation memorandum is provided in Appendix B. 
 
 
3.1 VOLATILE ORGANIC COMPOUND RESULTS 

Vinyl chloride was detected in the groundwater samples collected from MW4U-00 
during the 2006 annual groundwater sampling event, at a concentration of 6.0 µg/L 
(6.2 µg/L in the duplicate sample), which exceeds the Michigan Act 451, Part 201 
Residential Drinking Water Criteria (RDWC) of 2.0 µg/L, but is below the Michigan 
Act 451, Part 201 Groundwater Surface Water Interface (GSI) Criteria of 15 µg/L.  Vinyl 
chloride was detected at MW4U-00 during each of the previous groundwater 
monitoring events between May 2001 and April 2005.  
 
It should be noted that there are no drinking water uses of groundwater in the area of 
the Site, and downgradient of the property is a small, unimproved township park.  
Furthermore, a clay aquitard with a thickness of 14 to 18 feet exists between the upper 
water table unit and the lower sands aquifer unit, and is extensive across the Site. 
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4.0 SUMMARY AND RECOMMENDATIONS 

Vinyl chloride continues to exceed the Michigan Act 451, Part 201 generic residential 
drinking water criteria over the course of five years of groundwater monitoring at 
MW4U-00.  The concentrations of vinyl chloride decreased from 13 μg/L in May 2001, to 
6.0 μg/L in April 2006.  The MDEQ was notified of the exceedance by letter on 
August 2, 2001.  No other VOCs were detected in the groundwater samples greater than 
Michigan Act 451 Part 201 generic residential drinking water criteria during the 
monitoring. 
 
Section 4.0 of the OM&M Plan provides that the monitoring program will be evaluated 
following each sampling event to determine if changes to the program are warranted.  
Specifically, the OM&M Plan indicates the following: 
 

"If, after the first year of sampling is complete, a parameter is below applicable standards 
in all monitoring wells for two consecutive sampling events, that parameter will be 
removed from the analyte list.  The following provides the systematic review process 
which will be utilized to evaluate groundwater monitoring data above applicable 
standards: 
 
1. If the parameter concentration is above applicable standards in one or more 

monitoring wells, monitoring of the parameter will be continued to verify the trend of 
the monitoring data (i.e., increasing, decreasing, or remaining the same).  The 
evaluation of the trend will be based on a statistical analysis; 

2. If the parameter concentration is above applicable standards and is maintaining an 
equilibrium, or reducing, the monitoring program will be continued subject to a 
yearly review; and 

3. If the parameter concentration is above applicable standards and is increasing, the 
monitoring program will be continued while development of a groundwater 
contingency plan is evaluated." 

 
As vinyl chloride remains above the drinking water standard at MW-4U-00, a 
mathematical statistical trend analysis was performed on the analytical data for vinyl 
chloride concentrations at MW4U-00 over time to evaluate if the trend is stable, 
increasing, or decreasing. 
 
The following is a brief summary of the of the mathematical statistical trend analysis 
used to evaluate the vinyl chloride concentration at MW4U-00. 
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Helsel and Hirsch (1992)1 and U.S. EPA (2000)2 present a number of statistical trend 
analysis methods for application to groundwater monitoring data.  A recommended 
statistical procedure for trend assessment commonly applied to environmental data is 
the Mann-Kendall trend test.  The Mann-Kendall test is a non parametric (rank based) 
method that evaluates a set of data for a monotonic (unidirectional) trend.  This 
procedure makes no assumptions regarding the shape of the trend (e.g., linear, log 
linear…), except that it is in a single direction (i.e., either consistently upward or 
downward).  The test is robust and suitable for general trend evaluation, however is 
loses sensitivity if a large proportion of censored data (i.e., non-detect results) are 
present. 
 
For data sets with large proportions of censored data (i.e., greater than 50 percent non-
detects), logistic regression is recommended by Helsel and Hirsch (1992).  In this 
procedure, the numerical values of the monitoring data are not used, but instead the 
presence or absence of a detectable concentration of the analyte of interest is considered.  
Thus, the hypothesis tested as a measure of trend using logistic regression is that more 
detectable results are occurring later than earlier (increasing trend), or earlier than later 
(decreasing trend).  However, as there were no non detect results for vinyl chloride 
concentrations at MW4U-00, the logistic regression trend analysis was not used. 
 
A minimum of five samples is required to perform the statistical trend tests.  The vinyl 
chloride data set from MW4U-00 has nine individual observations.  A summary of the 
statistical analysis results is provided in Table 4.1. 
 
For the statistical trend analyses, a significance level of 0.05 (i.e., 95-percent confidence) 
was used.  When performing the Mann-Kendall trend test, any field duplicate results 
were averaged prior to carrying out the trend analysis.  Data sets were pre-screened for 
any individual observations with an ambiguous rank in the Mann-Kendall test (i.e., 
either a detected value – typically "J"-qualified – below other detection limits, or an 
elevated detection limit above other detected values), that would require special 
handling on a case-by-case basis.  However, as there were no qualified data results for 
vinyl chloride, therefore, no special handling of this data set was required.  As noted in 
Table 4.1, the trend analysis on the vinyl chloride data from MW4U-00 shows a strong 
decreasing trend. 

                                                      
1 Helsel, D.R. & R.M. Hirsch, 1992.  Statistical Methods in Water Resources.  Amsterdam: 
Elsevier 
2 USEPA, July 2000.  Guidance for Data Quality Assessment:  Practical Methods for Data 
Analysis (EPA QA/G-9).  Office of Environmental Information, United States Environmental 
Protection Agency, Washington D.C 
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In conclusion, based on the past five years of groundwater analytical data collected from 
nine consecutive monitoring events, the analytical data indicates that vinyl chloride is 
decreasing at MW4U-00 using a mathematical statistical trend analysis (Mann-Kendal 
Trend Test).  As a clay aquitard with a thickness of 14 to 18 feet exists between the upper 
water table unit and the lower sands aquifer unit, and is extensive across the Site, and in 
combination with the historical vinyl chloride concentration never exceeding the 
Michigan Act 451, Part 201 GSI criteria of 15 μg/L, and no present drinking water uses 
of groundwater in the area of the Site, further groundwater monitoring is not warranted 
at the Site.  In addition, since more than five years has past since the cover system was 
constructed, and no significant issues associated with the cover have been identified to 
date, annual inspection of the cover is also no longer warranted. 
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TABLE 2.1

SUMMARY OF FIELD PARAMETERS
MAY 2005 TO APRIL 2006

TEXTILE ROAD SITE
WASHTENAW COUNTY, MICHIGAN

Page 1 of 1

Top of Casing Depth to Water Water Level Temperature Conductivity ORP DO Turbidity
Reference Elevation

Location Date (ft AMSL) (ft bgs) (ft AMSL) ( o C) (mS/cm) (mV) (mg/L) (NTU)

MW1U-00 04/05/06 712.22 10.43 701.79 NM NM NM NM NM

MW2U-93 04/05/06 709.99 9.44 700.55 NM NM NM NM NM

MW3U-00 04/05/06 711.69 9.93 701.76 NM NM NM NM NM

MW4U-00 04/05/06 710.89 9.72 701.17 9.8 0.866 25 0.26 9.5

Notes:

ft AMSL feet above mean sea level
ft bgs feet below ground surface
ORP oxidation reduction potential
DO dissolved oxygen
oC degrees centigrade
mS/cm millisiemens per centimeter
mV millivolts
mg/L milligrams per litre
NM not measured
NTU normal turbidity units
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TABLE 3.1

 GROUNDWATER ANALYTICAL RESULTS
MAY 2005 TO APRIL 2006

TEXTILE ROAD SITE 
WASHTENAW COUNTY, MICHIGAN

Page 1 of 1

Location ID MW4U-00 MW4U-00
Sample ID (GW-4770-) Residential Groundwater Surface 040505-BW-043 040504-BW-044
Sample Date Drinking Water Water Interface 4/5/2006 4/5/2006

Duplicate
Parameters
Volatile Organic Compounds (µg/L)

Vinyl Chloride 2.0 (A) 15.0 6.0 6.2

Notes:

(A)  - Criterion is the State of Michigan Drinking Water Standard established pursuant to Section 5 of the Safe Drinki
          Water Act, Act No. 399 of the Public Acts of 1976.
NA - Criterion or value is not available.
µg/L - Micrograms per liter.

Michigan Act 451, Part 201 Criteria
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TABLE 4.1

STATISTICAL TREND TEST RESULTS
MAY 2005 TO APRIL 2006

TESTILE ROAD SITE
WASHTENAW COUNTY, MICHIGAN

Page 1 of 1

Number of Number of Percentage Applicable Trend Test
Well Name Parameter Samples Detects Non-detects Trend Test Statistic Probability Conclusion

TEXTILE ROAD FACILITY
MW4U-00 Vinyl chloride 9 9 0% Mann-Kendall -28 0.005 Decreasing trend
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TABLE A.1

GROUNDWATER MONITORING ANALYTICAL RESULTS
MAY 2004 TO APRIL 2005

TEXTILE ROAD SITE
WASHTENAW COUNTY, MICHIGAN

Page 1 of 1

Sample Location: MW1U-00 MW2U-93 MW3U-00 MW4U-00 MW4U-00
Sample ID: GW-4770-040905-BW-037 GW-4770-040905-BW-041 GW-4770-040905-BW-038 GW-4770-040905-BW-039 GW-4770-040905-BW-040
Sample Date: 4/9/2005 4/9/2005 4/9/2005 4/9/2005 4/9/2005

Duplicate
Parameters:

Volatile Organic Compounds (ug/L)

1,1,1-Trichloroethane 1.0 U 2.5 U 1.0 U 1.0 U 1.0 U
1,1,2,2-Tetrachloroethane 1.0 U 2.5 U 1.0 U 1.0 U 1.0 U
1,1,2-Trichloroethane 1.0 U 2.5 U 1.0 U 1.0 U 1.0 U
1,1-Dichloroethane 1.0 U 2.5 U 1.0 U 1.0 U 1.0 U
1,1-Dichloroethene 1.0 U 2.5 U 1.0 U 1.0 U 1.0 U
1,2-Dichloroethane 1.0 U 2.5 U 1.0 U 1.0 U 1.0 U
1,2-Dichloroethene (total) 2.0 U 5.0 U 2.0 U 2.0 U 2.0 U
1,2-Dichloropropane 1.0 U 2.5 U 1.0 U 1.0 U 1.0 U
2-Butanone (Methyl Ethyl Ketone) 10 U 1.1 J 10 U 10 U 10 U
2-Hexanone 10 U 25 UJ 10 U 10 U 10 U
4-Methyl-2-Pentanone 10 U 25 U 10 U 10 U 10 U
Acetone 10 U 25 UJ 10 U 10 U 10 U
Benzene 1.0 U 0.98 J 1.0 U 1.0 U 1.0 U
Bromodichloromethane 1.0 U 2.5 U 1.0 U 1.0 U 1.0 U
Bromoform 1.0 U 2.5 U 1.0 U 1.0 U 1.0 U
Bromomethane (Methyl Bromide) 1.0 U 2.5 U 1.0 U 1.0 U 1.0 U
Carbon disulfide 1.0 U 2.5 U 1.0 U 1.0 U 1.0 U
Carbon tetrachloride 1.0 U 2.5 U 1.0 U 1.0 U 1.0 U
Chlorobenzene 1.0 U 2.5 U 1.0 U 1.0 U 1.0 U
Chloroethane 1.0 U 2.5 U 1.0 U 1.0 U 1.0 U
Chloroform (Trichloromethane) 1.0 U 2.5 U 1.0 U 1.0 U 1.0 U
Chloromethane (Methyl Chloride) 1.0 U 2.5 U 1.0 U 1.0 U 1.0 U
cis-1,3-Dichloropropene 1.0 U 2.5 U 1.0 U 1.0 U 1.0 U
Dibromochloromethane 1.0 U 2.5 U 1.0 U 1.0 U 1.0 U
Ethylbenzene 1.0 U 2.5 U 1.0 U 1.0 U 1.0 U
Methylene chloride 1.0 U 2.5 U 1.0 U 1.0 U 1.0 U
Styrene 1.0 U 2.5 U 1.0 U 1.0 U 1.0 U
Tetrachloroethene 1.0 U 2.5 U 1.0 U 1.0 U 1.0 U
Toluene 1.0 U 2.5 U 1.0 U 1.0 U 1.0 U
trans-1,3-Dichloropropene 1.0 U 2.5 U 1.0 U 1.0 U 1.0 U
Trichloroethene 1.0 U 2.5 U 1.0 U 1.0 U 1.0 U
Vinyl chloride 1.0 U 2.5 U 1.0 U 7.3 8.0 
Xylene (total) 2.0 U 5.0 U 2.0 U 2.0 U 2.0 U

Notes:
J-Estimated concentration
UJ-Estimated reporting limit
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TABLE A.1

ANALYTICAL RESULTS SUMMARY
MAY 2005 TO APRIL 2006

TEXTILE ROAD SITE
WASHTENAW COUNTY, MICHIGAN

Page 1 of 1

Sample Location: MW4U-00 MW4U-00 Trip Blank
Sample ID: GW-4770-040506-JY-043 GW-4770-040506-JY-044 TB-4770-040506-JY-045
Sample Date: 4/5/2006 4/5/2006 4/5/2006

Duplicate
Units

Volatile Organic Compounds

Acetone ug/L 10 U 10 U 10 U
Benzene ug/L 1.0 U 1.0 U 1.0 U
Bromodichloromethane ug/L 1.0 U 1.0 U 1.0 U
Bromoform ug/L 1.0 U 1.0 U 1.0 U
Bromomethane (Methyl Bromide) ug/L 1.0 U 1.0 U 1.0 U
2-Butanone (Methyl Ethyl Ketone) ug/L 10 U 10 U 10 U
Carbon disulfide ug/L 1.0 U 1.0 U 1.0 U
Carbon tetrachloride ug/L 1.0 U 1.0 U 1.0 U
Chlorobenzene ug/L 1.0 U 1.0 U 1.0 U
Chloroethane ug/L 1.0 U 1.0 U 1.0 U
Chloroform (Trichloromethane) ug/L 1.0 U 1.0 U 1.0 U
Chloromethane (Methyl Chloride) ug/L 1.0 U 1.0 U 1.0 U
Dibromochloromethane ug/L 1.0 U 1.0 U 1.0 U
1,1-Dichloroethane ug/L 1.0 U 1.0 U 1.0 U
1,2-Dichloroethane ug/L 1.0 U 1.0 U 1.0 U
1,1-Dichloroethene ug/L 1.0 U 1.0 U 1.0 U
1,2-Dichloroethene (total) ug/L 2.0 U 2.0 U 2.0 U
1,2-Dichloropropane ug/L 1.0 U 1.0 U 1.0 U
cis-1,3-Dichloropropene ug/L 1.0 U 1.0 U 1.0 U
trans-1,3-Dichloropropene ug/L 1.0 U 1.0 U 1.0 U
Ethylbenzene ug/L 1.0 U 1.0 U 1.0 U
2-Hexanone ug/L 10 U 10 U 10 U
4-Methyl-2-Pentanone (Methyl Isobutyl Ketone) ug/L 10 U 10 U 10 U
Methylene chloride ug/L 1.0 U 1.0 U 2.7 U
Styrene ug/L 1.0 UJ 1.0 UJ 1.0 UJ
1,1,2,2-Tetrachloroethane ug/L 1.0 U 1.0 U 1.0 U
Tetrachloroethene ug/L 1.0 U 1.0 U 1.0 U
Toluene ug/L 1.0 U 1.0 U 1.0 U
1,1,1-Trichloroethane ug/L 1.0 U 1.0 U 1.0 U
1,1,2-Trichloroethane ug/L 1.0 U 1.0 U 1.0 U
Trichloroethene ug/L 1.0 U 1.0 U 1.0 U
Vinyl chloride ug/L 6.0 6.2 1.0 U
Xylene (total) ug/L 2.0 U 2.0 U 2.0 U
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