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2008; 3868 East Washington Avenue, Madison, Wisconsin; BRRTS #03-13-170385, COMM #53704-
3600-68-A

Dear Mr. Lester:

This letter summarizes the corrective action process, system performance, and groundwater monitoring results
from September 22, 2006 through March 24, 2008 (the Reporting Period) at 3868 East Washington Avenue
(the Property). The Wisconsin Department of Natural Resources (WDNR) Form 4400-194, “Operation,
Maintenance, Monitoring and Optimization of Soil and Groundwater Remediation Systems” is enclosed as
Attachment A.

BACKGROUND INFORMATION

Two 1000-gallon underground storage tanks (USTs) were reportedly removed from the Property during 1977.
Released petroleum was detected at the Property during a 1997 Phase II environmental site assessment. During
July 1997, petroleum-contaminated soil was encountered during development activities, and Applied
Environmental Sciences (AES) coordinated the excavation of approximately 150 tons of petroleum-
contaminated soil from the Property. A site investigation, including the installation of at least 21 boreholes and
15 groundwater monitoring wells was completed by AES and Ayres Associates (Ayres) between 1997 and
2001. Based on the results of the site investigation, petroleum-contaminated groundwater was present in
unconsolidated soil and bedrock at the Property and the adjacent property to the north. Sandstone bedrock was
encountered at approximately 107 feet below grade. The city of Madison (the City) public water supply well
#15 is located approximately 300 feet north and downgradient of the Property. The site layout is shown in
Figure 1. Ayres summarized the site investigation in a September 2001 report (Ayres, 2001) and recommended
active remediation of petroleum-contaminated soil and groundwater.

During May 2002, the Wisconsin Department of Commerce (COMM) included the Property in the Round 20
public bid process (COMM, 2002a). The bid scope included active remediation of petroleum-contaminated soil
and groundwater at the Property. Northern Environmental was retained during August 2002 to complete the
scope of the COMM bid (COMM, 2002b).

Between 2003 and 2005, Northern Environmental Technologies, Incorporated (Northern Environmental)
installed a soil vapor extraction (SVE) remediation system and a groundwater extraction system to remediate
contaminated soil and groundwater at the Property. The SVE system consists of four SVE wells with one
emission point housed in an 8- by 10-foot steel-framed building (treatment shed). Per the requirements of
section NR 419.07, Wisconsin Administrative Code, Northern Environmental notified the WDNR of the intent
to operate the SVE system at the Site (Mentzer, 2004). The groundwater remediation system (the System)
consists of four groundwater extraction wells placed along the center axis of the contaminated groundwater
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plume. Groundwater from the extraction wells was pumped to the treatment shed, treated via aeration and
carbon filtering until August 24, 2005, and discharged to a City storm sewer. Before system operation,
Northern Environmental obtained a Wisconsin Pollution Discharge Elimination System (WDPES) permit from
the WDNR that authorized the discharge of treated groundwater to the City storm sewer (Liska, 2005).

The SVE system operated for approximately 11 months between December 2004 and June 2006. A total of
37.6 pounds of petroleum volatile organic compounds (PVOCs) was removed by the SVE system. Since
concentrations of PVOCs in air samples collected from the SVE system were extremely low (i.e., less than 20
micrograms per liter [ng/1]), system operation was discontinued during June 2006.

The System began operating on August 24, 2005. The hardness of groundwater caused frequent clogging of the
carbon filter. Therefore, Northern Environmental requested removal of the carbon filter from the system during
July 2006. On August 8, 2006, Mr. Robert Liska of the WDNR approved the removal of carbon filtering
(Liska, 2006). On August 9, 2006 the carbon filter was removed from the system. Northern Environmental
submitted a letter report to the WDNR on January 11, 2007 summarizing the groundwater remediation and
monitoring activities through September 2006 (Northern Environmental, 2007). This letter summarizes the
corrective action process, system performance, and groundwater monitoring results.

SUMMARY OF SYSTEM OPERATION AND RESULTS

Groundwater Extraction System Operation and Maintenance

The System operated for approximately 368 of the 550 days during the Reporting Period. During operation, the
system pumped groundwater from the four groundwater recovery wells (RW1 through RW4). The System did
not operate for portions of December 2006 and January 2007 because the System blower malfunctioned and had
to be replaced. Additional maintenance and repairs required during the Reporting Period caused the System to
be shut down for periods of time. During February 2007, Northern Environmental discontinued use of the
effluent water flow meter since the meter frequently clogged from hard water deposits. An hour meter was
placed on the effluent pump to track groundwater extraction rates and volumes. Since the effluent pump is set to
pump water at a fixed rate, the pumping rate can be accurately determined by multiplying the hours the pump
operated by the fixed pumping rate.

Removal of carbon filtering from the System dramatically improved pumping rates. The overall System
pumping rate (including down time for System repairs) was approximately 6.1 gallons per minute (8775 gallons
per day) during the Reporting Period and a total of 4,826,208 gallons of groundwater were pumped and treated.
Since the system began operation, approximately 5,153,874 gallons of groundwater has been pumped and
treated. The groundwater extraction totals are summarized in Table 1.

Groundwater samples were collected directly from the extraction wells during March 2008 and laboratory
analyzed for PVOC:s to determine contaminant concentrations after operating the System for over 2.5 years.
Only extraction well RW3 contains PVOC concentrations exceeding the Chapter NR 140 Wisconsin
Administrative Code (NR 140, Wis. Adm. Code) enforcement standard (ES). Extraction well sample results are
included in Table 2. Analytical laboratory analysis reports are included in Attachment B.

Water samples were collected from the system discharge at times and for parameters specified in the WPDES
permit. Northern Environmental completed the WDNR “Discharge Monitoring Report Forms” and submitted
them to the WDNR periodically. Copies of the forms are included in Attachment C.

Water Table Elevation

Groundwater elevations were measured periodically in monitoring wells to evaluate the groundwater flow
direction. Groundwater elevation data are tabulated in Table 3. Water table conditions while the System was in
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operation on October 5, 2007 are depicted in Figure 2. The potentiometric surface map of wells screened in the
lower portions of the unconsolidated aquifer is illustrated in Figure 3.

Historically, natural shallow water table groundwater flow is to the north. During System operation,
groundwater in the shallow aquifer flows towards the extraction wells with the greatest depression around RW3
and RW4 (Figure 2). Groundwater in monitoring wells screened in the lower portions of the unconsolidated
aquifer also flows to the north (Figure 3). A small cone of depression exists surrounding RW2, RW3, and
RW4. The limited number of water table monitoring wells and piezometers prevents a more detailed evaluation
of the cone of depression created by the System.

Monitoring Well Sampling

Groundwater samples were collected on May 23 and October 5 2007, and March 25, 2008 from monitoring
wells MW-1, MW-4, MW-5, MW-6, PZ-1A, PZ4A, PZ-5A, PZ-5B, PZ-6A, and PZ-6B. In addition,
monitoring wells MW-2, MW-3, MW-7, and PZ-1B were sampled on March 25, 2008 and laboratory analyzed
for PVOCs and/or 1,2-dichloroethane. Groundwater samples were collected to determine trends in groundwater
quality and to assess remediation system performance. Groundwater quality results are summarized in Table 2.

Distribution of PVOCs

Quarterly groundwater monitoring results of selected wells were used to determine plume characteristics and
contaminant concentration trends. Overall, petroleum concentrations generally remained stable between
September 2006 and October 2007. The March 2008 groundwater sampling data showed significant
contarmnant concentration reductions in MW-1, MW-4, PZ-1A, PZ-5A, and PZ-6A. The reductions may be
due to higher System pumping rates. However, PVOC concentrations remain above the NR 140, Wis. Adm.
Code ES within the contaminant plume.

The groundwater quality results of samples collected in downgradient well (PZ-6A) during 2006 and 2007
suggested that the contaminant plume may have been migrating to the north within the lower portions of the
unconsolidated aquifer. However, PYOC concentrations in PZ-6A decreased significantly during March 2008
and are now below the NR 140 Wis. Adm. Code ES. The increased System pumping rate has likely reduced
the extent of the groundwater contaminant plume.

In addition, downgradient bedrock well PZ-6B has not contained detectable concentrations of PVOCs during
the last two sampling events. Therefore, the contaminant plume does not appear to be migrating in the shallow
portions of the aquifer or the bedrock aquifer. The extent of petroleum-contaminated groundwater in the
shallow and deeper portions of the unconsolidated aquifer is shown on Figures 2 and 3, respectively.

CONCLUSIONS AND RECOMMENDATIONS

The SVE system operated for approximately 11 months. At the end of operation, total PVOC concentrations in
soil vapor removed by the SVE system declined to less than 20 pg/l. The SVE system reached its limit of
effectiveness and operation of the system was discontinued during June 2006.

Over 5 million gallons of petroleum-contaminated groundwater has been pumped from four extraction wells
since the System began operating. Groundwater samples collected from the extraction wells show significantly
contaminated groundwater is no longer entering the extraction wells. Therefore, the System, as currently
constructed, appears to have reached its limit of effectiveness in reducing contaminant concentrations.
However, the System appears to be preventing the migration of petroleum contamination to the north towards
the City municipal well. System operation was discontinued during March 2008.



Although contaminant levels have declined in some monitoring wells, petroleum-contaminated groundwater
remains in both the shallow and deep portions of the unconsolidated aquifer. The groundwater extraction wells
do not appear to be hydraulically connected to some groundwater monitoring wells (especially shallow
groundwater) as the site investigation data indicated. The relatively low permeability of unconsolidated
saturated soil and discontinuous layers of dense silt or silty sand may be preventing contaminated groundwater
from migrating to the extraction wells. In addition, the effects of groundwater pumping may have created
preferential pathways of groundwater flow. As a result, the remedial objectives set forth by the COMM Bid can
not be met with the remediation plan. Additional groundwater extraction wells would be required for continued
System operation to be effective.

Since elevated petroleum contamination remains in groundwater, natural attenuation is not a viable remedial
alternative at this time. Instead, on-going system operation and installation of additional groundwater extraction
wells to better capture both the shallow and deep unconsolidated aquifers are needed.

We trust this information meets your needs. Please call us if you have any questions or comments.

Sincerely,
Northern Environmental
Technologies, Incorporated

%,L/L (4 ’%

Christopher C. Hatfield, PG
Registered Geologist

CCH/Imh
Attachments

c: Kevin Lederer, Capitol Britton Station LL.C

© 2008 Northern Environmental Technologies, Inc
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