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1.0 Introduction

This monitoring report summarizes groundwater-monitoring results at the RG Steel
Sparrows Point, LLC Greys Landfill (the subject site) during the first half of 2011 (and
also presents results collected for the initial four-quarter monitoring event that occurred
from July 2009 to June 2010). This report is meant to fulfill the applicable environmental
monitoring requirements for Greys Landfill outlined in the Coke Point and Greys
Landfills 2011 Groundwater Sampling and Analysis Plan dated December 15, 2010
(hereafter referred to as the 2011 SAP), as approved with modifications by MDE in a
letter dated March 9, 2011.

The following data collection activities occurred during the first half of 2011:

o water level measurements in monitoring wells;
¢ sampling of monitoring wells; and
¢ laboratory analysis of monitoring well samples.

Results of the above investigations are described and presented in this report. This
report:

e Provides monitoring well completion logs and a summary of well completion
information;

e Provides field data sheets and laboratory reports documenting groundwater

sample collection;

Presents the water level data collected,

Provides laboratory reports for sample analyses;

Tabulates laboratory analytical data in time-series format;

Discusses the water quality results;

Includes a topographic map based on 2009 aerial photogrammetry with

monitoring well locations posted;

Includes a groundwater contour map for the shallow zone; and

e Includes other tables and figures developed to present the monitoring information.

2.0  Site Description

The existing Greys Landfill occupies approximately 40 acres on the north side of the RG
Steel Sparrows Point property located in southeastern Baltimore County, between 1-695
and the Peninsula Expressway (Figure 1). The landfill has been used for decades for
disposal of industrial waste generated on-site during steel production.

A topographic map based on aerial photogrammetry from June 2009 is presented as the
base map for Figure 2. The topographic map has been annotated to show the surveyed
locations of groundwater monitoring wells installed to provide monitoring data for the
landfill. Figure 2 also shows representative groundwater levels and groundwater
contours for the shallow zone monitoring wells.



Thirty wells were sampled as part of the March-April 2011 monitoring effort. An
additional well (Well GL-19) was not sampled because it was inaccessible due to ponded
surface water. The construction of the sampled wells and the field findings are
summarized in Tables 1, 2, & 3. All of the wells, except for GL-19, GL-20(-5), and TS-
01(-7), have been installed in pairs with one well in each pair screened in the shallow
groundwater zone and the second well screened at a relatively deeper depth to monitor
the intermediate groundwater zone. The numbers in parentheses in the well name
indicate the elevation of the bottom of the well screen; for example, well GL-02(-5) is
screened at a relatively shallow depth while GL-02(-29) is screened at a relatively deeper
depth. The elevation of the bottom of each well screen ranges from +1 to -36 feet relative
to the surveyed datum. Most of the wells were installed in 2008, although nine older
wells (some installed as early as 1986) were retained for this sampling program (see
Table 1). Logs for the sampled wells are presented in Appendix A.

3.0  Groundwater Monitoring

To develop this report, KCI obtained groundwater monitoring data from Microbac
Laboratories, Inc. (Microbac) well sampling activities conducted in March-April 2011.

The monitoring parameters for the site were specified in the 2011 SAP and included
MDE Table I (Volatile Organic Compounds) and MDE Table Il (Elements and Indicator
Parameters). Ten monitoring well samples were also analyzed for Semi-Volatile Organic
Compounds. Six monitoring well samples were also analyzed for dissolved metals. Data
summary tables are included in Appendix B (Table I Volatile Organic Compounds),
Appendix C (Table Il Elements and Indicator Parameters), Appendix D (Semi-Volatile
Organic Compounds), and Appendix E (Comparison of Total vs. Dissolved Metals
Results). Analyses were performed by Microbac, Inc. using EPA methods. For
information, the Microbac Standard Operating Procedures are provided in Appendix F.

Prior to sampling a monitoring well, the water level was measured and recorded. Water
levels were measured with an electronic tape to the nearest 0.01-foot. Water levels were
referenced to the top of the PVC casing.

Groundwater samples were collected using a low-flow technique via Teflon-lined tubing
dedicated to each well prior to the March-April 2011 sampling round. Microbac utilized
a peristaltic pump at a reported purge rate of 150 milliliters per minute to purge each
well. Purging continued until field water quality parameters pH, temperature, dissolved
oxygen, specific conductance, and oxidation-reduction potential (ORP) reached stability.
Field water quality parameters were monitored in the field by directing the pump
discharge into a flow-through cell. A measurement for each field water quality parameter
was recorded at a frequency of once every three minutes. After three consecutive
measurements indicated stability (defined as variance of less than ten percent for all
parameters) the sample was collected. Field data sheets documenting the sample
collection are presented in Appendix G).



Samples were collected in laboratory-provided bottleware and labeled. Care was taken to
control flow rates so as to not overtop pre-preserved bottles. A chain of custody form
was completed indicating sample number, date, time, and the analyses required. Samples
were stored on ice in a cooler until delivered to Microbac for analysis.

Laboratory Certificates of Analysis and Chain of Custody forms are provided in
Appendix H. Summary tables presenting the monitoring well results in time-series
format are presented in Appendices B, C, and D.

Water level data are tabulated and presented in Table 3.
4.0  Groundwater Data Evaluation

Depth to water measurements and survey data were used to calculate groundwater
elevations and develop a groundwater contour map. Analytical data from samples have
been tabulated and evaluated with respect to detections of organic and inorganic
compounds. An interpretive discussion of the findings is provided in the following
sections.

4.1 Groundwater Elevations and Contours

Groundwater elevations in monitoring wells were converted from depth to water
measurements collected during the March-April 2011 sampling event (Table 3). The
March-April 2011 data were developed into a groundwater contour map for the shallow
groundwater zone (Figure 2). Groundwater elevations for the intermediate groundwater
zone are posted on Figure 3.  Vertical survey data are referenced to the NAVD 1988
datum.

Groundwater at the site is monitored via a series of monitoring wells, which are generally
completed in clusters of two, with one shallow and one intermediate well. The shallow
wells are completed with well screens situated to monitor the unconfined shallow
groundwater zone with well screens typically terminating just below elevation 0. These
are considered water table wells. North of the landfill, the shallow well screens are
typically installed adjacent to fill, slag, or other anthropogenic materials (Appendix A).
The intermediate wells are completed with well screens in native sand layers at screen
bottom elevations ranging from -16 to -36 feet. Between the shallow and the
intermediate well screens there are generally one or more layers of low permeability
materials that restrict groundwater communication vertically.

Groundwater elevations for all wells are presented on Table 3. Groundwater contours
associated with the shallow wells (March-April 2011 data) are shown on Figure 2. In
general, it appears that there is a water table mound beneath the landfill, and groundwater
in the shallow zone flows radially from the landfill. Groundwater from beneath the
northern and western sides of the landfill appears to largely flow towards Bear Creek to
the northwest of the landfill. Shallow groundwater from beneath the southeastern side of
the landfill appears to flow to the southeast; the discharge area for this southeasterly-



flowing groundwater is not certain, although it could discharge into manmade drainage
ditches or possibly be part of groundwater flow controlled by adjacent surface water
drainage features.

Groundwater elevations in the shallow wells in each cluster are higher than the
groundwater elevations in the corresponding intermediate well in all except the GL-02
cluster (Table 3). This indicates the potential exists for water table mounding and
downward migration of groundwater from the shallow wells towards the intermediate
wells. This also indicates that the intervening (lower permeability) geologic materials
between the shallow and intermediate wells screens resist groundwater flow, leading to
the measureable difference in groundwater elevations.

Groundwater elevations for the intermediate wells are presented on Figure 3.
Groundwater elevations for all but four of the fourteen intermediate wells are between
0.48 and 0.85 feet, revealing a very flat gradient in this groundwater zone. With the very
flat gradient, groundwater flow directions are not readily discernable in the intermediate
groundwater zone beneath the landfill.

Groundwater elevations in intermediate wells GL-03(-16), GL-09(-20), GL-11(-33), and
GL-15(-36) did not fall in the range of 0.48 to 0.85 feet. The groundwater elevations in
GL-03(-16) have been consistent, at 3.40 to 4.41 feet from the July 2009 monitoring
event to this event. However, the other three wells cited have had water levels that varied
by 5 feet or more over the period from July 2009 to this event. The reason for the
differing water levels in these three wells is not clear.

4.2  Groundwater Quality Evaluation

Data tables summarizing historical groundwater quality results for the five monitoring
events from July 2009 to March-April 2011 are presented in time-series format in
Appendices B, C, and D. To ease visual review of the tables, the data are separated so
that results for an individual well are entirely contained on three sheets; one for Table |
VOC parameters (Appendix B) one for Table Il inorganic parameters (Appendix C), and
one for SVOC parameters (Appendix D).

421 VOCs

A summary of the number of VOC detections in each monitoring well sample is
presented in Table 4. Also presented in Table 4 are the maximum detected concentrations
of any VOC in each sample in this sampling period.

The three maximum individual VOC concentrations per well detected in March-April
2011 were 7,400 ug/L benzene in GL-17(-1), 4,900 ug/L naphthalene in GL-18(-3), and
4,300 ug/L naphthalene in GL-08(-3). The data indicate the wells most impacted by
VOCs are GL-17(-1), GL-18(-3), and GL-08(-3). All of these wells are completed in the
shallow zone, north and northeast of the landfill.



To facilitate review of VOC impact to groundwater in the shallow and intermediate
zones, a summary of results was posted on maps for shallow (Figure 4) and intermediate
(Figure 5) wells. Due to the number and variety of VOC detections, data posted on
Figures 4 and 5 include only the total VOC detections in March-April 2011, along with
the maximum concentration of any individual VOC compound for that period.

Individual wells were placed into one of four categories, based on the results:

Red - multiple detections, maximum individual detection > 1,000 ug/L;
Yellow — multiple detections, maximum individual detection < 1,000 ug/L but >
100 ug/L;

e Blue — multiple detections, maximum individual detection < 100 ug/L;

e Green — zero or one detection.

For the shallow zone, review of the maps shows that the three most impacted wells are
located just north of the landfill. Groundwater in this area is flowing to the north and
northwest. It is evident from the maps that VOC impact is attenuated with distance from
the landfill in the shallow zone, with nearly a two order of magnitude decrease from the
northern boundary of the landfill to the monitoring wells located roughly 300 feet
downgradient to the north. It is also evident from the maps that there is virtually no VOC
impact in the shallow zone south of the landfill or west of the landfill, adjacent to Bear
Creek.

For the intermediate zone, concentrations are significantly lower than in the shallow
zone, with the highest individual VOC concentration in March-April 2011 being 33 ug/L
benzene in GL-17 (-31). Although the water level data cited in Section 4.1 indicate the
potential exists for downward migration of groundwater from the shallow wells towards
the intermediate wells, the VOC impact to the intermediate wells is relatively muted.
This indicates that the intervening (generally lower permeability) geologic materials
between the shallow and intermediate well screens resist groundwater flow and
contaminant migration.

422 SVOCs

A summary of the number of SVOC detections in each monitoring well sample is
presented in Table 5. Also presented in Table 5 are the maximum detected concentrations
of any SVOC in each sample.

During the March-April 2011 sampling event ten of the thirty sampled wells were
analyzed for SVOCs. Six out of the ten samples collected and analyzed for SVOCs in
March-April 2011 had SVOCs detected.

The three maximum individual SVOC concentrations per well detected in March-April
2011 were 2,100 ug/L naphthalene in GL-08(-3), 1,600 ug/L naphthalene in GL-18(-3),
and 280 ug/L 2,4-Dimethylphenol in GL-17(-1).



The data indicate the wells most impacted by SVOCs are GL-08(-3) and GL-18(-3).
These wells have both the most SVOC detections and the highest concentrations

detected. Both of these wells are completed in the shallow zone, north and northeast of
the landfill.

A detailed evaluation of the SVOC detections was conducted following the March-April
2011 sampling event. This evaluation was conducted alongside the VOC detections, to
determine whether the SVOC data were providing meaningful information that was not
already provided by the VOC monitoring data. Table 6 presents a summary of the
comparison. This evaluation addressed all five sampling events since June 2009.

During March-April 2011, four out of ten sampled wells had no SVOC detections. The
wells with no SVOC detections included: GL-03(-16), GL-03(-3), GL-08(-36), and GL-
18(-33). Review of Table 6 reveals that since July of 2009 these four wells have had zero
or one detected SVOC compound in each sampling event except for GL-03(-3) which
had two SVOC detections in October of 2009. No further analysis of SVOCs is
recommended for these four wells.

Five of the monitoring wells [GL-08(-3), GL-09(-2), GL-17(-1), GL-18(-3), and GL-20(-
5)] have multiple repeated SVOC detections, with maximum individual SVOC
concentrations over 100 ug/L. Such concentrations may warrant continued periodic
monitoring.

Of the ten wells with SVOC analyses this period, the remaining one is GL-17(-31). KCI
noted in the 2009 Groundwater Monitoring Report that the range of SVOC detections
reported in well GL-17(-31) during July 2009 was similar to that reported in well GL-
17(-1) during October 2009. KCI attributed this result to possible confusion of the well
naming conventions during the July 2009 field sampling effort. KCI is of the opinion
that the October 2009 results for well GL-17 (-1) are likely to be correct, and the July
2009 samples were misnamed. Additional data gathered during the March and June 2010
and March-April 2011 sampling events seem to confirm this conclusion; with higher
SVOC concentrations detected in GL-17(-1) than in GL-17(-31). However, because
three SVOCs were detected in this well in March-April 2011, continued periodic
monitoring of SVOCs is recommended at GL-17(-31).

4.2.3 Inorganics

Inorganic compound data (Appendix C) revealed widespread low-level detections of
many metals. Metals occur naturally in groundwater at generally low concentrations.
The hydraulic gradient at the site reveals a groundwater mound in shallow groundwater
zones, so upgradient / downgradient comparisons are not direct.

Seven individual indicator metals (arsenic, cadmium, chromium, lead, mercury, thallium,
and zinc) were selected as a primary focus group to facilitate review of inorganic
detections. Arsenic, chromium, and thallium were evaluated because they had been the



focus of previous evaluations of groundwater quality data at Greys Landfill. Cadmium,
lead, mercury and zinc were added to this focus group because they are also metals of
interest.

Review of the data tables in Appendix C reveals that detections of individual metals are
sporadic. To present a representative evaluation of inorganic impacts to individual wells,
the total number of detections of these seven indicator metals for the March-April 2011
sampling event were summarized and posted on Figure 6 (for shallow wells) and Figure 7
(for intermediate wells). Figures 6 and 7 also show the maximum detected indicator
metal concentration for the current sampling event in each well.

Individual wells were placed into one of four categories, based on the results:

Red - multiple detections, maximum individual metal detection > 1.0 mg/L;

¢ Yellow — multiple detections, maximum individual detection < 1.0 mg/L but > 0.1
mg/L;

e Blue — multiple detections, maximum individual detection < 0.1 mg/L;

e Green — zero or one detection.

Evaluation of the data presented on Figure 6 shows that, in the shallow wells, the number
of indicator metal detections ranges from 2 to 6. The highest indicator metal
concentrations were found in wells GL-02(-5), GL-16(-6), GL-05(-7), GL-12(-3), and
GL-11(-1). Review of Figure 6 shows that of the 16 shallow wells sampled, the
maximum indicator metals for March-April 2011 included; zinc (10 wells), arsenic (4
wells), chromium (1 well), and lead (1 well). A total of 11 of the 16 shallow wells had
multiple detections, with maximum individual detections < 1.0 mg/L but > 0.1 mg/L. The
remaining wells also had multiple detections, with maximum individual detections < 0.1
mg/L.

The data presented on Figure 7 show that, in intermediate wells, the number of indicator
metal detections ranges from 1 to 5. In general, there were lower indicator metal
concentrations found in the intermediate zone monitoring wells than in the shallow wells.
Review of Figure 7 shows that of the 14 intermediate wells, the maximum indicator
metals for March-April 2011 included; arsenic (7 wells), chromium (3 wells), and zinc (4
wells),  There are significantly lower zinc concentrations in the intermediate zone,
compared to the shallow zone. The intermediate wells all had maximum individual
detection of indicator metals < 0.1 mg/L, with 2 wells indicating one or zero detections.
All of the intermediate wells with one or zero detections were located south of the
landfill.

In evaluating inorganic results, it is noted that at each well cluster, there are more
indicator metal detections in the shallow well than in the intermediate well and generally
more indicator metal detections to the north of the landfill. These trends may be the
result of additional metal compounds in the groundwater monitored by wells installed to
the north of the landfill with the shallow well screens installed adjacent to fill, slag, or
other anthropogenic materials.  Reductions in indicator metal detections in the



intermediate wells may indicate the different inorganic signature of native materials and
also indicates that the intervening (lower permeability) geologic materials between the
shallow and intermediate wells screens resist groundwater flow from the overlying fill
zones.

Samples from wells GL-05(-7), GL-12(-17), GL-12(-3), GL-02(-29), GL-02(-5) and GL-
05(-25) were filtered and the results for dissolved metals and total metals were compared
(Appendix E). Review of the data comparison in Appendix E indicates that the
concentrations of metals in the unfiltered samples did not appear to be significantly
higher than the concentrations in the corresponding filtered samples. Several analytes had
detection limits an order of magnitude greater for the dissolved metal analysis as
compared to the unfiltered sample analysis (e.g. selenium, silver, and chromium). The
differing detection limits impede direct comparison of the results, particularly at low
concentrations. One more round of sampling and analysis of dissolved metals is
recommended for these six wells, with attention to detection limits.

5.0 Historical Trends

KCI evaluated data for historical trends from the three wells with the highest
concentrations of VOCs and SVOCs. The evaluation of historical trends is based on five
periods of analytical data for the Greys Landfill monitoring wells. In order to evaluate
historical trends, KCI examined benzene concentrations and the individual SVOC analyte
with the highest reported concentration in each of the following wells: GL-08(-3), GL-
17(-1), and GL-18(-3). Based on the data set, no trends are evident. A summary of the
historical data is included in Table 7.

6.0 Recommendations

KCI recommends that groundwater sampling frequency remain semi-annual, consistent
with the normal practices of the MDE for landfill monitoring. All samples should be
analyzed for Table I VOCs and Table Il Inorganics.

KCI recommends that SVOCs be eliminated from the groundwater monitoring program
except for six wells [GL-08(-3), GL-09(-2), GL-17(-1), GL-17(-31), GL-18(-3), and GL-20(-5)]
with multiple non-DEHP, non-naphthalene SVOC detections. However, SVOC analysis
frequency should be reduced to annual at these six wells.

One more round of dissolved metals analysis is recommended for six wells: GL-05(-7),
GL-12(-17), GL-12(-3), GL-02(-29), GL-02(-5) and GL-05(-25). Care should be exercised to
achieve reporting limits comparable to the total metals results.



Greys Landfill
Sparrows Point, Maryland

(Site boundaries are approximate.)

Figure 1 - Site Location Map
KCI Project 01-090942
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Table 1

Monitoring Well Construction Summary

June 2011 Groundwater Monitoring Report

Greys Landfill

Well

Total Riser Screen | Filter Pack| Seal Grout

Location Groundwater Install Ground Top of Casing | Top of PVC Protective Depth Length | Length | Interval | Interval | Interval
Designation® Zeie Date? Northing Easting Elevation (ft) | Elevation (ft) | Elevation (ft) | Cover Type’ (ft)? (ft)? (ft)? (ft)? (ft)? (ft)?
GL-02 (-29) I 6/10/08 574605.59  1457638.04 20.722 23.189 23.203 Steel Riser 50 40 10 38-50 36-38 0-36
GL-02 (-5) S 6/11/08 574604.07 1457625.79 20.718 23.253 23.171 Steel Riser 26 16 10 14-26 12-14 0-12
GL-03 (-16) [ 3/11/86 574549.21 1459228.38 14.313 17.330 17.298 Steel Riser 30.7 20.7 10 18.5-30.7 2-18 0-2
GL-03 (-3) S 3/11/86 574558.30 1459231.80 14.387 17.406 17.195 Steel Riser 17 7 10 6-17 1-6 0-1
GL-05 (-25) | 6/17/08 574099.56  1457238.01 22.427 25.142 25.189 Steel Riser 47.5 35 10 35-47.5 32-35 0-32
GL-05 (-7) S 6/18/08 574100.60  1457230.98 23.251 25.888 25.892 Steel Riser 30 20 10 18-30 16-18 0-16
GL-08 (-36) | 6/26/08 573921.22  1459188.29 14.277 16.648 16.648 Steel Riser 50 40 10 38-50 36-38 0-36
GL-08 (-3) S 6/23/08 573928.23  1459187.29 14.498 16.982 17.006 Steel Riser 17 7 10 6-17 4-6 0-4
GL-09 (-20) [ 3/10/86 573420.01  1459792.62 13.544 16.375 16.14 Steel Riser 33.2 23.2 10 21-33.2 2-21 0-2
GL-09 (-2) S 3/11/86 573429.29  1459786.10 13.755 16.612 16.363 Steel Riser 15.8 5.8 10 5-15.8 2-5 0-2
GL-10 (-31) [ 6/24/08 573073.18 1458148.99 18.692 21.426 21.433 Steel Riser 50 40 10 38-50 36-38 0-36
GL-10 (-1) S 6/24/08 573073.11 1458140.87 18.872 21.527 21.523 Steel Riser 20 10 10 8-20 6-8 0-6
GL-11 (-33) [ 6/27/08 573092.85 1458679.87 19.121 21.969 21.982 Steel Riser 52 42 10 40-52 38-40 0-38
GL-11 (-1) S 6/27/08 573090.51  1458672.32 18.677 21.348 21.348 Steel Riser 20 10 10 8-20 6-8 0-6
GL-12 (-17) | 3/5/86 573171.38 1456994.13 10.133 12.872 12.809 Steel Riser 27 17 10 13.5-27 2-13.5 0-2
GL-12 (-3) S 3/6/86 573162.04 1456993.72 10.570 13.453 13.32 Steel Riser 14 4 10 4-14 2-4 0-2
GL-13 (-26) [ 6/26/08 573091.77  1457439.07 15.759 18.488 18.479 Steel Riser 42 32 10 30-42 28-30 0-28
GL-13 (+1) S 6/26/08 573093.28  1457430.66 15.835 18.564 18.526 Steel Riser 15 5 10 3.5-15 2-3.5 0-2
GL-14 (-33) [ 6/25/08 573134.99 1457797.97 17.091 19.729 19.71 Steel Riser 50 40 10 38-50 36-38 0-36
GL-14 (+1) S 6/25/08 573136.93 1457787.50 17.288 19.841 19.859 Steel Riser 16 6 10 5-16 4-5 0-4
GL-15 (-36) [ 6/3/08 573888.92 1457129.80 13.972 16.407 16.341 Steel Riser 50 40 10 38-50 36-38 36-0
GL-15 (-6) S 6/4/08 573879.11 1457123.11 13.912 16.191 15.792 Steel Riser 20 10 10 8-20 6-8 0-6
GL-16 (-32) | 6/16/08 574336.78  1457396.54 18.223 20.639 20.669 Steel Riser 50 40 10 37-50 35-37 0-35
GL-16 (-6) S 6/16/08 574344.59 1457402.16 18.341 20.901 20.921 Steel Riser 24 14 10 12-24 9-12 0-9

GL-17 (-31) | 6/19/08 574466.97 1458178.04 18.520 21.161 21.175 Steel Riser 50 40 10 38-50 35.5-38 0-35.5
GL-17 (-1) S 6/20/08 574464.39 1458189.31 18.583 21.166 21.188 Steel Riser 19.5 9.5 10 7.5-19.5 5-7.5 0-5

GL-18 (-33) [ 6/20/08 574265.76 1458884.84 17.124 19.691 19.696 Steel Riser 50 40 10 37-50 34.5-37 0-34.5
GL-18 (-3) S 6/23/08 574261.56( 1458893.68 16.775 19.478 19.486 Steel Riser 20 10 10 8-20 6-8 0-6
GL-19 S 12/11/02 574820.85 1458080.65 NA NA 20.14 Steel Riser 21.5 11.5 10 9.5-22.5 2-9.5 0-2
GL-20 (-5) S 12/10/02 574724.27 1458643.59 17.395 19.847 19.419 Steel Riser 22 12 10 10-22 2-10 0-2
TS-01 (-7) S 8/2/00 575042.59 1457737.79 17.808 20.155 20.048 Steel Riser 25 15 10 13-25 3-13 0-3

Notes

1 = The number in parentheses is the elevation of the bottom of the screen. Wells have been grouped as shallow (S) and intermediate (1) wells, for evaluation of Greys Landfill.
2 = Information obtained from URS, Baker Engineers, SAIC, and CH2MHill well logs.

Source of Survey Information

Well location and elevation data obtained from Stevens Painton Corporation Well Survey conducted October 19 & 20, 2009, except for GL-19

Well location and elevation data for GL-19 obtained from CH2M Hill, 2005. MP in the CH2MHill report is assumed to be the measurement point at the top of PVC casing.

M:\2009\01090R4@&REports\KCI Semi-Annual Reports\2011 1st Semi-annual GW Mon Report\Documents for Printing\Table 1 Well Construction Summary.xls




Table 2
Montoring Well Sampling Summary, March-April 2011

June 2011 Groundwater Monitoring Report

Greys Landfill
Depth to Water (feet
Well No. below top of casing) Sampling Date Sampling Method Notes
GL-02 (-29) 22.37 4/1/2011 Peristaltic Pump
GL-02 (-5) 22.37 4/1/2011 Peristaltic Pump
GL-03 (-16) 13.90 3/28/2011 Peristaltic Pump
GL-03 (-3) 5.55 3/28/2011 Peristaltic Pump
GL-05 (-25) 24.40 4/4/2011 Peristaltic Pump
GL-05 (-7) 21.68 4/4/2011 Peristaltic Pump
GL-08 (-36) 16.00 3/23/2011 Peristaltic Pump
GL-08 (-3) 4.09 3/23/2011 Peristaltic Pump
GL-09 (-20) 9.80 3/23/2011 Peristaltic Pump
GL-09 (-2) 4.54 3/23/2011 Peristaltic Pump
GL-10(-31) 20.95 3/22/2011 Peristaltic Pump
GL-10 (-1) 8.21 3/22/2011 Peristaltic Pump
GL-11(-33) 19.88 3/23/2011 Peristaltic Pump
GL-11(-1) 7.88 3/23/2011 Peristaltic Pump
GL-12 (-17) 11.96 3/21/2011 Peristaltic Pump
GL-12 (-3) 7.16 3/21/2011 Peristaltic Pump
GL-13 (-26) 17.90 3/22/2011 Peristaltic Pump
GL-13 (+1) 4.40 3/22/2011 Peristaltic Pump
GL-14 (-33) 19.20 3/22/2011 Peristaltic Pump
GL-14 (+1) 5.26 3/22/2011 Peristaltic Pump
GL-15(-36) 8.38 4/4/2011 Peristaltic Pump
GL-15 (-6) 5.12 4/4/2011 Peristaltic Pump
GL-16 (-32) 19.88 4/1/2011 Peristaltic Pump
GL-16 (-6) 14.70 4/1/2011 Peristaltic Pump
GL-17(-31) 20.61 3/31/2011 Peristaltic Pump
GL-17 (-1) 13.17 3/31/2011 Peristaltic Pump
GL-18 (-33) 19.20 3/28/2011 Peristaltic Pump
GL-18 (-3) 7.13 3/28/2011 Peristaltic Pump
GL-19 Not Sampled Area was inundated.
GL-20 (-5) 13.99 4/6/2011 Peristaltic Pump
TS-01 (-7) 18.78 3/31/2011 Peristaltic Pump




Table 3

Groundwater Elevations, March-April 2011
June 2011 Groundwater Monitoring Report

Greys Landfill
Ground Top of C‘asing Top of ?VC Groundwater Well Depth 3/21-4/6/2011
Well ID Elevation Elevation Elevation Zone from PVC Depth to Groundwater
(feet) (feet) (feet) (feet) Groundwater (feet) | Elevation (feet)
GL-02 (-29) 20722 23.189 23.203 1 50.54 22.37 0 83
GL-02 (-5) 20718 23.253 23,171 S 27.45 22.37 0 80
GL-03(-16) 14313 17.330 17.298 1 33.53 13.90 340
GL-03 (-3) 14 387 17.406 17.195 S 19.60 5.55 1165
GL-05 (-25) 22427 25.142 25.189 1 50.51 24.40 0.79
GL-05(-7) 23251 25.888 25.892 S 31.65 21.68 421
GL-08 (-36) 14277 16.648 16.648 1 52.25 16.00 065
GL-08 (-3) 14498 16.982 17.006 S 19.97 4.09 1292
GL-09 (-20) 13544 16.375 16.14 1 35.61 9.80 6.34
GL-09(-2) 13.755 16.612 16.363 S 18.35 4.54 1182
GL-10(-31) 18692 21.426 21.433 1 5291 20.95 048
GL-10(-1) 18 872 21.527 21.523 S 23.00 8.21 1331
GL-11(-33) 19121 21.969 21.982 1 53.57 19.88 210
GL-11 (-1) 18677 21.348 21.348 S 23.37 7.88 1347
GL-12(-17) 10.133 12.872 12.809 1 29.03 11.96 085
GL-12(-3) 10.570 13.453 13.32 S 16.85 7.16 616
GL-13 (-26) 15759 18.488 18.479 1 44.57 17.90 058
GL-13 (+1) 15835 18.564 18.526 S 17.78 4.40 1413
GL-14 (-33) 17.091 19.729 19.71 1 53.18 19.20 051
GL-14 (+1) 17.288 19.841 19.859 S 18.68 5.26 1460
GL-15 (-36) 13972 16.407 16.341 1 45.75 8.38 796
GL-15(-6) 13912 16.191 15.792 S 22.55 5.12 1067
GL-16(-32) 18223 20.639 20.669 1 52.80 19.88 079
GL-16 (-6) 18341 20.901 20.921 S 26.80 14.70 622
GL-17(-31) 18.520 21.161 21.175 1 50.87 20.61 0.57
GL-17(-1) 18 583 21.166 21.188 S 22.13 13.17 802
GL-18(-33) 17.124 19.691 19.696 1 53.00 19.20 050
GL-18(-3) 16775 19.478 19.486 S 22.95 7.13 1236
GL-19 NA NA 20.14 S NA NS NS
GL-20 (-5) 17 395 19.847 19.419 S 25.70 13.99 543
TS-01(-7) 17 808 20.155 20.048 S 28.07 18.78 127
Table Notes:

Well survey data obtained from Stevens Painton Corporation Well Survey conducted October 19 & 20, 2009, except for GL-19.
Well survey data for GL-19 obtained from "Report of Nature & Extent of Releases to Groundwater from the Special Study Areas", CH2MHill, 2005

S = shallow unconfined aquifer well, | = intermediate depth wells

NA = no survey available

NS = Not sampled

M:\2009\01090942\Reports\KC| Semi-Annual Reports\2011 1st Semi-annual GW Mon Report\Dacuments for Printing\Table 3 GW Elevation Data.xls




Table 4
Summary of VOC Detections, March - April 2011
June 2011 Groundwater Monitoring Report

Greys Landfill
Number of VOC
Well No. Detections, March- Maximum
April 2011
GL-02 (-29) 2 0.95 ug/L 1,3-Dichlorobenzene
GL-02 (-5) 12 23 ug/L 1,1-Dichloroethane
GL-03 (-16) 4 28 ug/L Benzene
GL-03 (-3) 3 2.2 ug/L Naphthalene
GL-05 (-25) 1 0.29 ug/L 1,3-Dichlorobenzene
GL-05 (-7) 2 0.87 ug/L 1,3-Dichlorobenzene
GL-08 (-36) 1 0.36 ug/L Naphthalene
GL-08 (-3) 8 4,300 ug/L Naphthalene
GL-09 (-20) 0 ND
GL-09 (-2) 10 140 ug/L Acetone
GL-10 (-31) 1 0.81 ug/L Benzene
GL-10(-1) 0 ND
GL-11 (-33) 0 ND
GL-11(-1) 0 ND
GL-12 (-17) 0 ND
GL-12 (-3) 0 ND
GL-13 (-26) 0 ND
GL-13 (+1) 1 0.33 ug/L Naphthalene
GL-14 (-33) 1 2.7 ug/L Benzene
GL-14 (+1) 0 ND
GL-15 (-36) 0 ND
GL-15 (-6) 1 16 ug/L Acetone
GL-16 (-32) 2 1.1 ug/L 1,3-Dichlorobenzene
GL-16 (-6) 3 6.9 ug/L cis-1,2-Dichloroethylene
GL-17 (-31) 5 33 ug/L Benzene
GL-17 (-1) 2 7,400 ug/L Benzene
GL-18(-33) 3 0.93 ug/L Naphthalene
GL-18 (-3) 9 4,900 ug/L Naphthalene
GL-19 NS
GL-20 (-5) 11 36 ug/L Benzene
TS-01(-7) 9 18 ug/L Benzene
NOTES

NS = Not sampled
ND =no VOCs detected
ug/l = micrograms per liter




Table 5

Summary of SVOC Detections, March - April 2011
June 2011 Groundwater Monitoring Report

Greys Landfill
Number of SVOC
Well No.  |Detections, March; Maximum
April 2011
GL-02 (-29) NS NS
GL-02 (-5) NS NS
GL-03 (-16) 0 ND
GL-03 (-3) 0 ND
GL-05 (-25) NS NS
GL-05 (-7) NS NS
GL-08 (-36) 0 ND
GL-08 (-3) 1 2,100 ug/L Naphthalene
GL-09 (-20) NS NS
GL-09 (-2) 5 70 ug/L 4-Methylphenol, 3-Methylphenol
GL-10 (-31) NS NS
GL-10(-1) NS NS
GL-11(-33) NS NS
GL-11(-1) NS NS
GL-12 (-17) NS NS
GL-12 (-3) NS NS
GL-13 (-26) NS NS
GL-13 (+1) NS NS
GL-14(-33) NS NS
GL-14 (+1) NS NS
GL-15 (-36) NS NS
GL-15 (-6) NS NS
GL-16 (-32) NS NS
GL-16 (-6) NS NS
GL-17 (-31) 3 11 ug/L 2,4-Dimethylphenol
GL-17(-1) 7 280 ug/L 2,4-Dimethylphenol
GL-18 (-33) 0 ND
GL-18 (-3) 11 1,600 ug/L Naphthalene
GL-19 NS NS
GL-20 (-5) 4 100 ug/L 2,4-Dimethylphenol
TS-01 (-7) NS NS
NOTES

NS = Not Sampled
ND = no SVOCs detected
ug/l = micrograms per liter
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Table 7
Prelminary Evaluation of Trends in Three Selected Wells
June 2011 Groundwater Monitoring Report
Greys Landfill

Result, Result, Result, Result, Result,
July October March June March
2009 2009 2010 2010 2011

Well No. Analyte / Method (ug/L) (ug/L) (ug/L) (ug/L) (ug/L)
GL-08(-3) Benzene / 8260 160 140 220 160 190
Naphthalene / 8270 880 770 1,700 910 2,100
GL-17(-1) Benzene / 8260 18* 7,100 6,100 8,000 7,400
Phenolics / 8270 <10 62 79 59 34
GL-18(-3) Benzene / 8260 950 910 890 920 1,100}
Naphthalene / 8270 1,000 1,900 2,100 2,000 I,600|

NOTES

* Benzene concentration of 18 ug/L for for GL-17(-1) for July 2009 was likely misreported.
KCl is of the opinion that the July 2009 GL-17 samples were misnamed, as discussed in text.
The result at GL-17(-31) in July 2009 was 7,100 ug/L.
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Drilling Log - I
Client: Sparrows Point .
Location: Grey's Landfill
=| £ 2 -
e 5;_,' 5 E
o -3
€| 2|9 Lithologic Description £ Well Construction
: [=]
& 3| 2 S
4 [¢1]
: Surface Completion:
- Stick-up
- Steel Protective Casing
" Ground Surface
] Coordinates:
" o Top of Outer Casing Elevation: 20.63
o Top of Inner Casing Elevation: 23.11
5 Ground Surface Elevation: 20.74
] o 50 o Northing: 574603
3 Easting: 1457629
- . Water Levels (ft bgs):
.41 18 Fill: Clay, brown, soft, wet, (CL|
. cn 0 6/10/2008 (9:00):  20.4
. 6/11/2008 (10:00): 203
o
- E
16 X
4 05 88 fll: Crushed 8 %
Fil Crushed rock. 0 : Grout:
n 36-0'
" 5 bags cement (465 pounds)
20
4 1 53 |Fill: Crushed Rock, sand, gravel, wet, brown. (slight petroleum odor)j 0
- Riser:
- 40-0'
25 2" dla sch 40 PVC Threaded Flush Joint Casing
4 1 1 Sand: fine grained, gray, wet. (SP) 0
: § Seal:
20 3836
4 0 3 0 1 bag bentonite pellets (50 pounds)
a5 Fllter Pack:
4 2 18 1.5' Clay: Gray, soft, wet. (CL) .5' Sand: medium grained, clayey, 0 50'-38'
wet. (SC) 6 bags #2 sand (300 Pounds)
-40
4 15 14 .75' Clay: Gray, soft, wet. (CL) .75' sand: fine grained, clayey, 0 Screen:
¥ brown, damp. (SC) 50-40'
N 2" dia sch 40 PVC Threaded Flush Joint 10 slot screen
-45
4 1 Sand: fine grained, brown, damp. (SP) 0
N BOH: 50 ft
lDﬂmng Firm: AC Schultes [Notes: Running Sands were encountered at ~30 feet bgs. ~100 gallons of
|oriit Rig: CME water was added.
|Drilling Method: 4"™-inch HSAs

ISampnng Method: 2" Spiit Spoon Samplers, 140 pound 30-inch drop automatic hammer

[Cogged By: D.Fox

|Drilling Started: 6/9/2008 (8:00)

|Dritiing Completed:  6/10/2008 (11:00)




GL-oz (-5)

Drilling Log
Client:
Location:

Sparrows Point
Grey's Landfill

G

Depth (ft)
Recovery (ft)
Blow Counts

Lithologic Description

PID (ppm)

Well Construction

Surface Completion:
Stick-up
Steel Protective Casing

Coordinates:
Top of Outer Casing Elevation: 22.03
Top of Inner Casing Elevation: 23.14
Ground Surface Elevation: 20.58
Northing: 574605

Easting: 1457638

Water Levels (ft bgs):

6/10/2008 (12:00): 20.5
6/19/2008 (12:00): 18.72
Grout: .
12-0'

Cement (200 pounds)
Riser:

14-12'

Sand: Fine grained. Grades to gray soft clay. Wet. (SC)

2" dia sch 40 PVC Threaded Flush Joint Casing
Seal:

BOH: 26 ft

38"-36'
Bentonite Pellets (50 pounds)
Fliter Pack:
26-14'
# 2 sand (650 Pounds)
Screen:
'-16"
2" dia sch 40 PVC Threaded Flush Joint 10 slot screen

|Drilling Firm:

AC Schultes

{Notes: Refusal was encountered twice before reaching required depth on third try.

Drill Rig:

CME

Try 1 refusal at 23 ft bgs. Try 2 Refusal at 13 ft bgs.

Drilling Method:

4".inch HSAs

|Sampling Method:

|Logged By:

2" Split Spoon Samplers, 140 pound 30-Inch drop automatic hammer

- D.Fox

|orilling Started:

6/10/2008 (11:00)

|prilling Completed:

6/11/2008 (11:45)




Bethlehem Steel - Sparrows Point, MD.

Grl-03 (-l6)

I”‘I..l-

Project
Boring No. Ground Elev. _15.08
S.0. No. __ 14864-30-SRI Test Boring Record
Date Started __3/1C 10_%_286 Oate Compieted __3/11/86 - :
Remarks Stickup = J- ft. (Steel casing) SHEET _ ofF_1
_§_ —_— |- 'a'é -2 L Well
5= |3 S" 3;3 Descriptian Installation Notes
= |° @ Detail
S,
L Slag, some sand, some Cement ——e=ic| |G
L " cinders, dk. gray to 2.0
_ §-1|15-9-6 black, moist, wet at 9.0'
Bentonite ———e
5] Slurry
S~-2|6-1127| Dense (1 bag)
10 Js-3[31-8-4| Medium
-] 2 inch dia.
B T Sch. 40 PVC
C 14.0
15 } Medium to fine sand, som ’
§-4|4-2~1| silt, little clay and-
" rock fragments, dk., gray,
- - wet, loose
I 18.5
0 7s-5[1-12-4| Medium Coarse sand —ep| [
20.7[7]
rr. N 2 inch dia. —ds— T
-~ Sch. 40 BVC |
L Screen (0.008 N o
25 inch slots) g
S=6|214-5 Medium =
= Coarse sand =
L backfi1l g
30 Js-7|1-1-1| Loose H:
: : 31.0 30.7([=]:| PVCBottom Plug
- - E.0.B. at 31.0
R Drilled using 3-1/4" I.D.
33 hollow stem augers.
C Developed by bailing
=T and compressed air.
o Baltimore Co. Well Permit| #BA-81-4631
ORILLING CO, Pittsburgh Testing Lab. gﬁg%sgég" F., Jones

Furman Holman - Driller




GL-03 (-2) o
. .- ﬂ.” e

Project Bethlehem Steel - Sparrows Point, MD.
‘Boring No. _&;&: Ground Elev. __15.08

§.0. Ne. __ 14864-30-SRI : Test Boring Record .
Date Storted__3/11/86 _ Date Completed 3/11/86 :
Remarks_Stickup = 3.3 ft. (Steel casing) SHEET__L__OF L
c Q . .
S_le~la2] -2 Well
= 8 g— °'§ Descriptian - Installation Notes
E= aT|Ze | @ Detail . .
w ————
N Slag, some sand, some Cement],oC] |C
L cinders, dk. gray to
black, moist, wet at 9.0 | Bentonite '
B ‘ Slurry
- -
5 (1 bag) '
- Coarse sand‘ds'oé
= -4 . 7' ?”. o)
L T 2 inch dia. - .
, Sch. 40 PVC |- :
"10 h | Screen.(0.008 |-
inch slots) : l
: : _ ' Coarse sand——--j;;E:-
14.0| backfill = l
15 Medium to fine sand, some =¥
) silt, little clay, dk. . ,
r gray, wet 17.0 17.0 [~ =] PVC Bottom Plug '
L] E.0.B. at 17.0
30 - |
Drilled using 3-1/4" I.D. :
= hollow stem augers. .
L - Developed by bailing l
L. and compressed air
25 A
Baltimore Co. Well Permit #BA-81-4629 I
30 7
35 l
To '
DRILLING CO._Pittsburgh Testing Lab. gg%“-'sgégw F. Jones
Furman Holman — Driller !
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G- 05 (-25)

Drilling Log __GL-5T
Client: Sparrows Point
Location: Grey's Landfill
g| €| ¢ £
o | 2 .
gl 2|9 ‘Lithologic Description e Well Construction
gl g |2 g
' 7]
j Steel Protective Casing
0 Ground Surface
: Coordinates:
N Top of Outer Casing Elevation: 24.05'
i Top of Inner Casing Elevation: 25.16'
- Ground Surface Elevation: 22.44'
1 e . Northing: 574099
1.0 8 Fill: Clay, brown and mottled, soft, dry, Trace small gravel. (CL) 0 Easting: 1467238
1 ]l 2 15 Fill: Lt. brown silt with red-brown slag, soft, dry. @ 1' Clay: gray, 0 . Water Levels (ft bgs):
mottled orange, firm, dry (CL) 6/17/2008 (12:00): 23.4
J 6/19/2008 (12:25) 22.2
18 4 15 8 0.5' Sand: brown silty sand, soft, wet. (SM) 1' Clay: gray/rust 0
- mottled, stiff, dry, fine roots (OL) Grout:
A : 32%0'
N 6.5 bags cement (605 pounds)
20 i
4 18 23 Sand: brown siity sand, soft, wet. (SM) 0 b
. i
i Riser:
] g; 350
28 g 2" dia sch 40 PVC Threaded Flush Joint Casing
4 2 24 Sand: fine brown sand, trace silt, soft, wet (SM) 0
: Seal:
30 35-32'
1 2 " Glay: brown-gray, wet (CL) o ‘ 1 bag bentonite Pellets (50 pounds) .
P N i Fliter Pack:
I I 16 | -5 Clay:gray, soft, wet. (C<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>