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1.0 INTRODUCTION

This report summarizes the monitoring results from the June 30, 2009 semi-annual
groundwater and surface monitoring event at the City of Durham Closed Landfill in
Durham County, North Carolina. The monitoring event was performed in accordance
with Title 15A of the North Carolina Administrative Code (NCAC) Subchapter
13B.1632. The City of Durham Landfill is a closed municipal solid waste (MSW) landfill
and is maintained by the City of Durham Department of Water Management under
Permit No. 32-01 issued by the North Carolina Department of Environment and Natural
Resources, Division of Waste Management (NCDENR-DWM).

1.1  Site Description and Background

The subject property is a closed, unlined MSW landfill that ceased accepting wastes in
1997. The vicinity location of the facility is shown on Figure 1, with more details of the
location and the immediate area shown on Figure 2. The landfill is located northeast of
downtown Durham, near the North Durham Water Reclamation Facility off East Club
Boulevard at Glenn Road.

According to the topographic map, elevations at the facility range from approximately
280 to 380 feet above mean sea level. In general, surface drainage from the facility and
surrounding areas is routed by drainage channels and stormwater control structures
toward Ellerbe Creek to the west of the facility. Locally, surface water flows in a radial
direction, away from the closed and capped landfill toward unnamed streams to the
northeast, south and west. These streams are tributaries of Ellerbe Creek, which flows
into Falls Lake, located northeast of the landfill.

1.2 Compliance Monitoring History

Groundwater quality at the landfill has been monitored since 1989, and is currently
monitored semiannually in accordance with the approved Water Quality Monitoring Plan
(WQMP) prepared by Malcolm Pirnie, Inc. in April 1994 (MP, 1994). Assessment
Monitoring was conducted for the landfill from November 1996 through June 1999 after
the detection of benzene in the monitoring well MW-3R sample. Following the June
1999 monitoring event, the NCDENR Solid Waste Section (Section) granted approval for
the City to return to Detection Monitoring. Detection Monitoring was conducted for the
site from October 1999 through December 2004. At that time, based on additional
detections of volatile organic compounds (VOCs), Assessment Monitoring was resumed
during the June 2005 monitoring event (Weston, 2006). Beginning with the November
2007 sampling event, a modified Assessment Monitoring protocol has been used which
generally alternates between analysis for the Appendix | constituent list during the fall
sampling event and the Appendix Il constituent during the spring sampling event.
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In May 2008 MW-9R replaced PZ-6 as the upgradient/background monitoring well due
to the poor water quality and elevated metals concentrations detected in the background
well (PZ-6). Also in May 2008, MW-3R replaced MW-3 as a downgradient compliance
monitoring well due to the determination that MW-3 was located in or in close proximity
to the landfill waste boundary. Prior to inclusion into the groundwater monitoring
network, both wells (MW-3R and MW-9R) were sampled once for the full Appendix |
list of constituents plus Appendix Il semi-volatile organic compounds (SVOC)
constituents on May 1, 2008 to assess groundwater quality at these locations.

As indicated in the May 2008-Groundwater Monitoring Report — Semi-Annual
Monitoring of Groundwater and Surface Water (S&ME, July 2008), downgradient
monitor well MW-6R appears to be located in or in close proximity to the landfill waste
boundary, and may not accurately reflect true groundwater quality within the uppermost
aquifer. Additionally, due to its close proximity to buried waste, monitor well MW-6R
does not meet the requirements listed under Section .1631(a) of the Solid Waste Rules
(15A NCAC 13B) as well as EPA’s RCRA Technical Enforcement Guidance Document
(TEGD) SW-846. As aresult, MW-6R was removed from the groundwater monitoring
network. MW-6R will remain in place and will be utilized to collect groundwater levels
to assist in the determination of groundwater flow characteristics.

On August 20, 2008, S&ME installed a new compliance monitoring well (MW-10) in the
vicinity of the former compliance well (MW-6R) beyond the waste boundary. On
September 9, 2008, MW-10 was sampled and the results of the sampling were
summarized in S&ME’s report Monitoring Well Installation Report, dated October 2,
2008, included in Appendix IV of the November 2008 Semi-Annual Monitoring of
Groundwater and Surface Water. The locations of MW-3, MW-3R, MW-6R and MW-
10 in relation to the approximate limits of the waste boundary are shown on Figure 3.
The City is currently evaluating the location of monitor well MW-10 for compliance
monitoring.

The facility’s water quality monitoring network consists of 14 monitor wells/piezometers
and four surface water locations. Sample locations are depicted on Figure 3. Of the 14
wells/piezometers at the site, six (6) are used to measure water levels only. The eight (8)
wells used to collect water quality samples for laboratory analysis consist of one
upgradient/background monitoring well (MW-9R) and seven downgradient compliance
monitoring wells (MW-2, MW-3R, MW-4R, MW-5, MW-7R, MW-8, and MW-10).
These compliance wells monitor the uppermost aquifer. For the June 2009 groundwater
monitoring event, the collected groundwater samples from all wells were analyzed for the
North Carolina Appendix | constituents. The facility’s monitoring network also includes
one upstream surface water monitoring point (S-4) and three downstream surface water
sampling points (S-1, S-2 and S-3), which are sampled in conjunction with the
groundwater monitoring wells during the semi-annual groundwater monitoring events.
Surface water samples are analyzed semiannually for NC Appendix | constituents.
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1.3 Hydrogeologic Setting

The facility is located within the Piedmont Physiographic Province of North Carolina and
geologically within the Durham Triassic Basin (North Carolina Geological Survey,
1985). The Durham Basin is included in the Chatham Group of Triassic sediments,
which include sandstones, mudstones, conglomerates and unconsolidated sediments
occurring from the erosion of adjoining Piedmont Metavolcanic Rocks. The uppermost
aquifer beneath the facility is unconfined and located within soil, saprolite and weathered
rock, which transitions into arkosic sandstone, siltstone and mudstone bedrock of the
Triassic-aged Pekin Formation. Site monitoring wells are screened in the uppermost
pervasive aquifer contained within silty sands, silty to sandy clays, and sandstones of the
Triassic saprolite soils and weathered rock at the site. The depth to groundwater typically
ranges from approximately 4 feet below grade along the western and southern perimeter
of the facility to nearly 50 feet below grade in the central and eastern portion of the
facility. Historical static water level data are presented on Table 1. As shown by the
historical water level data, the hydraulic head level within the uppermost aquifer beneath
the facility is fairly consistent. The range in static water elevation fluctuation is greater in
the upgradient well, which is more centrally located to the regional groundwater recharge
area. The reduction in range of fluctuation in the downgradient compliance wells, which
are generally located to the west nearer groundwater discharge areas, is likely due to the
stabilizing affect of hydraulic discharge boundaries.

Static water level measurements obtained on June 30, 2009 were used to prepare the
groundwater potentiometric map presented as Figure 3. As shown by the potentiometric
contours, groundwater flow across the majority of the site is projected to the north,
northwest, and west, which is consistent with previous groundwater data. Based on the
June 30, 2009 groundwater potentiometric map, the hydraulic gradient in the uppermost
aquifer underlying the site was measured along the projected flow paths shown on Figure
3. The average hydraulic gradient for the groundwater flow was calculated to be
approximately 0.036 feet/feet (Table 2). An estimated effective porosity of 20% was
used for the uppermost aquifer (Heath, 2001). Using the above values, the estimated rate
of groundwater seepage flow within the monitored zone of the uppermost aquifer beneath
the facility was calculated using the following modified Darcy equation:

Vgw = Ki/ne

Where values are equal to the following:
Vgw = average seepage velocity (feet/year),
K = hydraulic conductivity (feet/year),
i = horizontal hydraulic gradient, and
ne = effective porosity.

The values for K and ne were based on estimates from Malcolm Pirnie, Inc’s City of
Durham Municipal Solid Waste Landfill, December 1998 Groundwater Monitoring
Letter Report, dated January 29, 1999 and Weston Solutions, Inc.’s December 2005
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Semiannual Event — Closed Durham City Landfill. The average calculated groundwater
flow seepage velocity under the waste management unit is approximately 10.01 feet/year
to the west/northwest (Table 2).

2.0 FIELD PROGRAM, MONITORING RESULTS, AND DISCUSSION

Field activities conducted as part of the June 2009 sampling event are discussed in the
following sections.

2.1 Visual Inspection/Maintenance Activities

Monitor wells at the City of Durham Closed Landfill are visually inspected for integrity
and access obstructions to sampling. At each monitoring well, the following items were
checked:

Surface water is diverted away from the well head.

The concrete pad is in tact and free of cracks.

The outer casing is secured and locked.

The well identification is legible

The inner well casing is firmly grouted in place.

The inner and outer well casings remain upright and unobstructed.

Monitor wells are visible and adequately protected from moving equipment and
obstruction due to brush and weeds.

During the June 2009 compliance monitoring event the 14 monitor wells/piezometers
were found to be in good condition. No maintenance activities were performed on the
facility monitoring network between November 2008 and the June 2009.

2.2 Monitoring Well Network

The network of groundwater monitoring wells at the City of Durham Closed Landfill
consists of 14 wells/piezometers. Of these, six are used solely to obtain static water level
measurements and eight are sampled for water quality and laboratory analysis. The
compliance monitoring wells consist of MW-2, MW-3R, MW-4R, MW-5, MW-7R,
MW-8, MW-9R and MW-10. Monitoring well construction information is summarized in
Table 3 and the well locations are shown on Figure 3. Monitoring well MW-9R is the
facility’s background well and is located hydraulically upgradient of the waste disposal
area. Monitoring wells MW-2, MW-3R, MW-4R, MW-5, MW-7R, MW-8 and MW-10
are located downgradient or sidegradient of the waste disposal area and represent the
facility’s downgradient compliance wells.
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2.3  June 2009 Sampling Event

Groundwater monitor well locations and surface water sampling locations for the June
2009 sampling event are depicted on Figure 3. A discussion of field sampling methods
and locations for the June 2009 groundwater sampling event is provided below. S&ME
personnel performed sampling at the facility in accordance with the Solid Waste Rules
and the facility’s Water Quality Monitoring Plan (WQMP), dated April 1994,

Prior to initiating purging and sampling activities, the wells were opened, allowed to
equilibrate with atmospheric pressure and depth-to-water measurements were recorded to
the nearest 0.01 foot using an electronic water level indicator. The electronic water level
indicator was decontaminated before its initial use and between measurements at each
well location. Field personnel wore clean protective/non-reactive gloves at each well
location when collecting water level measurements. In addition to the sampled wells, the
depth to static groundwater was also measured in monitoring wells MW-3, MW-6R, PZ-
2R, PZ-3, PZ-4R and PZ-6 to provide additional data points for construction of the
groundwater potentiometric map. The resulting water level elevations for this event were
added to the historical water elevation data presented in Table 1.

Following the collection of static groundwater level measurements, monitoring wells to
be sampled were purged utilizing the dedicated bladder pumps installed in each well. As
purging proceeded, pH, temperature, specific conductivity, dissolved oxygen, and
turbidity were measured and recorded by S&ME field personnel. Purging was
considered complete at each well after the field parameters fluctuated no more than 10
percent between measurements. The field parameters measured immediately before
collecting each groundwater sample is presented in Table 5. One blind duplicate
groundwater sample set was collected from MW-10 (labeled MW-1 on laboratory chain
of custody) for sample Quality Assurance/Quality Control (QA/QC).

After purging was complete, groundwater samples were collected in new, sterile,
laboratory-supplied sample containers. Prior to sample collection, the sample containers
were labeled with the sample identification number, sampling personnel, date and time of
sample collection, project name and number, and requested chemical analyses. The
required groundwater samples were collected directly from the bladder pump tubing into
the labeled sample containers, closed and placed in a cooler on ice, under chain-of-
custody control. Copies of the sampling logs are presented in Appendix I. Included in
each log is a description of the sampling equipment, sampling method, field observations,
and field parameter water quality measurements.

In addition to the groundwater samples, surface water samples were collected from
locations S-4 (upstream) and S-3 (downstream) on June 30, 2009. The intermittent
surface water sample locations S-1 and S-2 were dry during this sampling event, and
surface water samples could not be collected from these two locations. The surface water
samples were collected by lowering the sample containers into the stream with the
opening facing into the current flow, taking care to prevent overflow of the sample
containers and to minimize turbidity.
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The groundwater and surface water samples were submitted to Environmental
Conservation Laboratories, Inc. (ENCO) of Cary, North Carolina on July 1, 2009, under
chain-of-custody protocols. The groundwater samples (MW-2, MW-3R, MW-4R, MW-
5, MW-7R, MW-8, MW-9R and MW-10) were submitted for analysis of NC Appendix |
constituents. The surface water samples (S-3 and S-4) were analyzed for NC Appendix |
constituents. The results of analytical testing are discussed in Section 2.4 and a summary
of compound concentrations detected during the June 2009 sampling event are presented
in Table 4. A copy of the analytical laboratory report is provided in Appendix Il.

2.4  Groundwater Quality

2.4.1 Methods and Standards

The NCDENR-Division of Waste Management (DWM), has established groundwater
quality criteria, termed the Solid Waste Section Limit (SWSL) regarding the detection of
constituents in groundwater at levels below the previously used Practical Quantitation
Limits (PQLs). The SWSL is defined as the lowest amount of analyte in a sample that
can be quantitatively determined with suitable precision and accuracy (i.e. repeatable
results) and is the concentration below which reported analytical results must be qualified
as estimated. The SWSL is the updated version of the PQL that appears in older North
Carolina Solid Waste Section literature. The SWSL is the limit established by the
laboratory survey conducted by the North Carolina Solid Waste Section. The Section
also requires that laboratories report analytical results to the Method Detection Limits
(MDLs) rather than the SWSL.

In reference to the constituents detected during this sampling event, the new SWSLs and
MDLs are lower than the previous PQLs. For this reason, several constituents that have
not been reported as detected prior to 2007 were reported as detected in the November
2007, May 2008, November 2008 and June 2009 sampling events. In our opinion, these
findings generally are not indicative of an increase in the presence of these constituents in
the groundwater, but rather are due to changes in the reporting and evaluation limits.

2.4.2 Groundwater Analytical Data

Constituent concentrations detected in the groundwater samples above the laboratory
MDLs are summarized on Table 4. For comparison purposes, these results are shown
with their respective SWSL and 15A NCAC Subchapter 2L .0200 Groundwater Quality
Standards (2L Standards). Where target groundwater constituents have no established 2L
Standard, the analytical results were compared to the North Carolina Groundwater
Protection (GWP) Standard established by the NCDENR.

Volatiles No volatile organic compounds (VOCs) were detected above the method
detection limit in the groundwater sample from upgradient (background) well MW-9R.
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There were no reported VOC detections above 2L Standards in any of the samples
collected from the downgradient compliance monitoring wells with the exception of
MW-10. The following is a summary of the VOCs detected at reported concentrations
above their respective 2L Standards in the groundwater sample collected from MW-10:

e Benzene (4.6 pg/L) exceeded the 2L standard (1.0 pg/L).

e 1,2-Dichloropropane (9.4 ug/L) exceeded the 2L standard (0.51 pg/L).
e 1,4-Dichlorobenzene (2.2 pug/L) exceeded the 2L standard (1.4 pg/L).

e cis-1,2-Dichloroethene (370 ug/L) exceeded the 2L standard (70 pg/L).
e Tetrachloroethene (2.6 pg/L) exceeded the 2L standard (0.7 pg/L).

e Trichloroethene (38 pg/L) exceeded the 2L standard (2.8 pg/L).

e Vinyl chloride (23 pg/L) exceeded the 2L standard (0.015 pg/L).

Benzene, 1,4-dichlorobenzene and tetrachloroethene were detected in the MW-10 sample
were reported with a “J” laboratory qualifier, indicating that the values are estimated
concentration below the lowest calibration point.

1,1-Dichloroethane (7.8 pg/L) and trans-1,2-dichloroethane (9.7 pg/L) were detected at
quantifiable levels (above their respective SWSLSs) in the MW-10 sample but below the
2L Standards.

The following VOC was detected above the method detection limits but below the SWLS
and below groundwater protection standards:

e cis-1, 2-Dichloroethene (0.41 pg/L) in MW-3R.

This detection was reported with a “J” laboratory qualifier indicating that the value is an
estimated concentration below the lowest calibration point. There were no other VOCs
detected in any of the other compliance well groundwater samples above the method
detection limits (Table 4).

Inorganics  Vanadium was the only inorganic constituent detected above a 2L or GWP
Standard in any of the groundwater samples collected during the June 2009 groundwater
monitoring event. The reported concentration of 6.9 pg/l for vanadium in monitoring well
MW-10 exceeds the GWP Standard for vanadium set at 3.5 pug/L. This detection was
reported with a “J” laboratory qualifier indicating that the value is an estimated
concentration below the lowest calibration point.

In all other groundwater samples detected concentrations of metals were reported below
their respective 2L or GWP Standards.
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Site groundwater samples have been analyzed for both total metals (required) and
dissolved metals (voluntary additional) since June 1996. The purpose of the dissolved
analyses has been to provide additional data for interpretation of total metals results.
Analysis of total metals provides the level of both dissolved and mobile particulate-
associated metals available for potential transport. Typically, a dissolved (filtered) metal
determination is less than its concentration as a total (unfiltered) metal, indicating that
mobile particulates, removed by filtering for the dissolved analysis, contribute to the total
concentration. A high total metals result paired with a low to non-detectable dissolved
metals result suggests that the total metal concentration reported by the laboratory may be
the result of turbidity (suspended solids) in the sample. Mobile particulates are
frequently present in groundwater with high turbidity, such as has been previously
observed in groundwater sampled from several of the site wells, including MW-3R and
MW:-9R (Table 5). The replacement of the dedicated bladder pumps and redevelopment
of the monitor wells in April 2008 apparently resulted in lower turbidity levels.
Therefore, due to low detected concentrations of total metals dissolved metals were not
analyzed for the June 2009 sampling event.

2.4.3 Surface Water Analytical Data

As specified by the facility Water Quality Monitoring Plan four surface water sampling
locations have been established at the facility. Two surface water locations are located
along ditches/intermittent streams (SW-1 and SW-2) and are established to monitor water
quality downstream of the facility. Two surface water locations are located along Ellerbe
Creek (SW-3 and SW-4). SWa3 is established to monitor water quality in Ellerbe Creek
downstream of the facility. SW-4 is established to monitor water quality in Ellerbe Creek
upstream of the facility.

Volatiles

In June 2009, samples were collected at surface water sampling points S-3 and S-4.
Surface water locations S-1 and S-2 were dry, and surface water samples could not be
collected from these two locations. The surface water samples were analyzed for
Appendix | volatile organic compounds by EPA Method 8260B and Appendix | metals
by EPA Method 6010B. The following results are discussed in comparison with the
monitored constituents respective 2B Standard (15A NCAC Subchapter 2B .0200 Surface
Water Quality Standards). No organic constituents detected above their respective
method detection limit during the June 2009 semiannual sampling event. The historical
surface water organic constituent data for the current and previous sampling events are
summarized in Table 5.

Inorganics

The inorganic constituents; barium, chromium, cobalt, lead, nickel, vanadium and zinc
were detected in one or more samples from both the upstream (SW-4) and downstream
(SW-3) surface water monitoring locations during the June 2009 monitoring event. The
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detected concentrations of inorganic constituents in the downstream samples were similar
to the concentrations in the upstream samples. All inorganic constituents were detected
at reported concentrations less than their respective 2B Standard. The historic surface
water inorganic constituent data is summarized in Table 6.

3.0 LABORATORY AND FIELD QA/QC

One blind duplicate/replicate groundwater sample set was collected from monitor well
MW-10. The duplicate sample collected from MW-10 was labeled MW-1 on the
laboratory chain of custody. The concentrations of the VOCs and inorganic constituents
detected in the duplicate/replicate sample from MW-10 were similar to the record
sample.

One equipment blank was collected by S&ME personnel as part of the June 2009
groundwater sampling event. The equipment blank was collected by pumping
laboratory-supplied de-ionized water directly from laboratory supplied containers through
new, disposable Teflon tubing and silicon tubing using a peristaltic pump. The de-
ionized water was then pumped across an electronic water level indicator and collected
into the laboratory sample containers. The equipment blank was analyzed for NC
Appendix I constituents. No VOCs were detected above the method detection limit in the
equipment blank; however, the following four inorganic constituents were detected:
arsenic, copper, nickel and zinc. All of the inorganic constituents detected in the
equipment blank were reported with a “J” laboratory qualifier indicating that the values
are estimated concentrations below the lowest calibration point.

A laboratory-prepared trip blank accompanied the sample containers to and from the
laboratory. The trip blank was analyzed for Appendix | VOCs. No VOCs were detected
in the trip blank included in the June 2009 sampling event.

4.0 DATA EVALUATION

The results of the data evaluations are presented in the following sections.

4.1 Statistical Evaluations

Previous monitoring reports submitted to the Section for this facility have included a
statistical evaluation of groundwater monitoring data for considering whether or not a
statistically significant increase (SSI) above statistically computed Upper Limits
calculated from the upgradient background data set had occurred. For this sampling
event, the historical data pool has been updated and included in this report (Table 5 and
Table 6); however, no statistical analysis was performed on the data collected during the
current groundwater monitoring event for the following reasons:
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.1633(g) and (h) - Establish Background Conditions

Pursuant to the requirements of 15A NCAC 13B .1633 (Detection Monitoring), when
concentrations are detected in one or more downgradient monitoring wells at levels above
their respective SWSLs, these concentrations should be statistically evaluated in
accordance with the procedures outlined in 15A NCAC 13B.1632(g) and (h) to determine
if the reported concentrations exceeded the facility background concentration.

During the 2007 groundwater monitoring year, the NCDENR-DWM promulgated revised
Solid Waste Section Limits (SWSLs) which replaced the former Practical Quantitation
Limit (PQL) for all Appendix I and Appendix Il constituents. The newly promulgated
SWSLs were based on updated toxicological data and were not based on EPA analytical
methodology employed by the certified laboratories throughout North Carolina for
groundwater analyses. The EPA Analytical Methods used by the laboratories to detect
constituents in groundwater have a finite method detection limit (MDL). Constituent
concentrations below the MDL will be reported as non-detect (ND). The intent of the
SWSL as well as the former PQL is to define the lowest possible concentration of a
particular constituent which can be repeated with reasonable accuracy over multiple
analyses of the same sample using the same analytical methodology at the laboratory.
Values detected below the SWSL are considered estimated values which may show a
different result if the analysis was repeated on the same sample.

In reference to the constituents detected during the May 2007, November 2007, May
2008, November 2008 and June 2009 sampling events, the new SWSLs and MDLs are
lower than the previous PQLs. For these reasons, several constituents that have not been
reported as detected prior to 2007 were reported as detected in the subsequent sampling
events. In our opinion, these findings are not indicative of an increase in the presence of
these constituents in the groundwater but rather are due to changes in the reporting and
evaluation standards. As a result, a new baseline of background concentrations of the
monitored constituents using the lower SWSLs and MDLs should be conducted to “re-
establish” background water quality at the facility.

In accordance with Section .1634 (b), it is recommended that a minimum of four
independent samples be collected from each well (background and downgradient) to
establish background for the newly detected constituents for statistical analysis.
However, in order to calculate statistical Upper Limits required by 15A NCAC
13B.1633, EPA’s Statistical Analysis of Groundwater Monitoring Data at RCRA
Facilities, Addendum to Interim Final Guidance document recommends a minimum of
eight (8) background samples for a parametrically distributed background data set. For
non-parametrically distributed background data sets the same guidance by EPA
recommends a minimum of thirteen (13) background samples for computation of
statistical Upper Limits. These minimum sample set sizes are recommended in order to
provide adequate statistical power for a 95% Prediction or Tolerance Interval test. At the
time of the June 2009 groundwater monitoring event, only four (5) background samples
have been collected under the new SWSLs for use in calculating statistical Upper Limits.
At least three additional sampling events are recommended to “re-establish” background
conditions for use in statistical Upper Limits computations. ite.
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4.2  North Carolina Groundwater and Surface Water Quality Standard
Comparisons

Benzene, cis-1, 2-dichloroethene, 1, 4-dichlorobenzene, 1, 2-dichloropropane,
tetrachloroethene, trichloroethene and vinyl chloride were detected above their respective
2L Standards in MW-10 during the June 2009 event. Vanadium was detected in
monitoring well MW-10 above the its respective GWP Standard during this event. No
other organic or inorganic constituents were detected in groundwater above their
respective 2L or GWP Standards during this event. Monitor well MW-10 is well within
the facility compliance boundary. The wooded area down gradient from MW-10 offers
more than adequate space to re-locate the compliance monitoring well in accordance with
13B .1631(a)(2)(a) (no more than 250 feet from a waste boundary, and shall be at least 50
feet within the facility property boundary).

No constituents were detected any of the surface water samples above the 2B surface

water standards (action limit). Concentrations are consistent with historical data and do
not indicate an impact to surface water by the facility.

11
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5.0 CONCLUSIONS & RECOMMENDATIONS

51 Conclusions

This report summarizes the results of the June 30, 2009 semi-annual ground water and
surface water monitoring event at the City of Durham closed MSW landfill. Static water
level measurements obtained from on-site monitor wells/piezometers were used to
prepare a groundwater potentiometric map (Figure 3). Based on the June 2009
groundwater potentiometric contours, and site hydrogeologic characteristics, the average
groundwater seepage flow velocity is approximately 10.01 feet/year to the
west/northwest beneath the waste management unit.

One (upgradient) background monitor well (MW-9R) and seven (downgradient)
compliance monitor wells (MW-2, MW-3R, MR-4R, MW-5, MW-7R, MW-8 and MW-
10) were sampled during the June 2009 sampling event. Samples were submitted for
laboratory analysis of Appendix I constituents.

Benzene, cis-1, 2-dichloroethene, 1, 4-dichlorobenzene, 1, 2-dichloropropane,
tetrachloroethene, trichloroethene and vinyl chloride were detected above their respective
2L Standards in MW-10 during the June 2009 event. Vanadium was detected in
monitoring well MW-10 above the its respective GWP Standard during this event. No
other organic or inorganic constituents were detected in groundwater above their
respective 2L or GWP Standards during this event.

No constituents were detected any of the surface water samples above the 2B Surface
Water Standards.

Net groundwater flow beneath the landfill is projected toward the northwest. Locally,
groundwater appears to flow radially away from the closed and capped landfill toward
streams nearly surrounding the former disposal area to the northeast, south, and west.
Horizontal flow gradients and estimated linear velocities calculated for this monitoring
event are consistent with the previous events. Based on the calculated direction of
groundwater flow at the facility, the current configuration of the Water Quality
Monitoring Network appears to adequately monitor the landfill. However, there appears
to be a superfluous number of groundwater monitoring locations distributed in the up-
gradient/side-gradient direction (MW-4R, MW-5, MW-7R, MW-8 and MW-9) compared
to the relatively wider distribution of sampling locations in the down-gradient direction
(MW-2, MW-3R and MW-10).

A compact disk (CD) with an electronic copy of Table 7 in Excel spreadsheet format

(.xIs) and an electronic copy of the report in portable document format (.pdf) is included
in Appendix I11.
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5.2 Recommendations

The apparent trigger for the facility to begin Assessment Monitoring in December 2005
was the installation of monitor well MW-6R which replaced monitor well MW-6 in June
2004 (WESTON, September 2004). The location of MW-6R, and the detections of
chemical constituents at MW-6R not previously detected in MW-6, provide an indication
that the well is installed within close proximity to buried waste. Static water levels
observed in MW-6R are likely to be influenced by constructed fill and may represent
transient water conditions within more permeable waste or disturbed soils rather than the
zone of saturation (i.e., rather than groundwater). Water quality observed in MW-6R is
likely more indicative of the physical and chemical characteristics of water in the landfill
itself rather than that of groundwater. To better evaluate groundwater quality in this area,
monitor well MW-10 was installed approximately 60 feet west of MW-6R in the down-
gradient direction.

Based on the detection of organic constituents in groundwater exceeding 2L Standards in
MW-10, similar to those previously detected in MW-6R, and the close proximity of the
well to the landfill waste boundary, S& ME recommends the installation of a replacement
well for MW-10. In accordance with Section .1631(a)(2)(a), the relevant point of
compliance for the area near MW-10 shall be established no more than 250 feet from a
waste boundary, and shall be at least 50 feet within the facility property boundary. The
wooded area down gradient from MW-10 offers more than adequate space to re-locate
the compliance monitoring well according to those criteria. A ditch/intermittent stream
lies between the current location of MW-10 and the apparent down-gradient location for
the proposed replacement well, and should be considered when establishing a new
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