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Dear Mr. Poindexter:

Introduction

On behalf of Alexander County, Municipal Engineering Services Co., PA. MESCO) has
completed an initial groundwater assessment work plan developed for the Alexander County
Closed Sanitary Landfill located near Taylorsville, North Carolina. This report is completed in
response to concerns raised by the County and the Solid Waste Section on the issue of leachate
migration contaminating the aquifer in the landfill area. The purpose of this report is to
characterize the extent of migration, and to make recommendations in order to improve the
monitoring capability of the existing system.
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Site Description

Location

The landfill site is located approximately 6 miles to the south of Taylorsville, and 3 miles to the
east of Taylorsville Beach. Found in the vicinity of the site are the Oxford Dam created in 1927 by
Duke Power, and the Lake Hickory—a artificial reservoir created following the completion of the
dam. The Catawba River flows eastward from the toe of the Oxford Dam, and later turns its course
to the south and continues into Iredell County. The landfill site sits directly to the north of the
Catawba River, which is believed to be the primary zone of discharge for the regional aquifer.
Feeding into the Catawba River are two tributaries bounding eastern and western sides of the
landfill area. On the eastern side is an unnamed tributary of the Catawba River, while on the
western side is the Little River, which itself is a tributary of the Catawba River.
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Geology and Hydrogeology

The Alexander County Landfill is located in the Piedmont physiographic and Inner Piedmont
geologic provinces that are characterized by gently rolling hills with moderately sloped valleys.
The landfill has approximately 110 feet of relief, and the aquifer at the site consists of three layers
of formattons; the uppermost unconsolidated regolith, the underlying fractured rock layer, and the
highly weathered rock layer found between the two. The regolith consists of soil composed of tan
to orange clayey silty, coarse to find sand, and saprolite produced by in-place weathering of
interlayed schist and gneiss. The groundwater typically occurs 20 to 40 feet below ground surface,
but shallow groundwater is found in the draws or near the drainage features. Although water is
typically found within highly weathered rock or underlying fractured bedrock, it is occasionally
found in the unconsolidated formation. Groundwater flow at the site generally follows the overall
topography; the primary direction of flow is to the south, while the groundwater on the western
portion of the landfill area flows west to southwesterly and the groundwater on the northern side
flows westward.

Site History

The Alexander County Landfill can be divided into two portions; the western portion was closed
prior to October 9, 1991, while the eastern portion was closed and capped in mid-1999. Prior to the
cap closure, this area was used to accept municipal solid waste. The southeastern part of the
western portion of the landfill is currently utilized for accepting construction and demolition
(C&D) waste since 1998, and the County is planning to utilize the remainder of the western
portion for future C&D cells.* The transfer station was built in 1998 directly to the southwest of
the current C&D cell, and is connected with the scale house through access road that runs across
the closed landfill.

The site currently has 14 monitoring wells being sampled semiannually. Originally, four
monitoring wells numbered from MW-1 through MW-4 were installed in 1990 by Trigon
Engineering. Five additional wells (MW-1A, and MW-5 through MW-8) and one replacement well
(MW-4R to replace MW-4) were later installed in 1994 by GAI Consultants. In 2000, seven
additional wells were installed by Graham & Currie under the supervision of MESCO in areas
downgradient of the then-existing monitoring wells to assess the extent of leachate migration. Plate
2 shows the locations of all of the monitoring wells mentioned herein. In addition to the
groundwater monitoring wells, five surface water sampling points (SW-1 through SW-5) are placed
at the locations shown in Plate 3, but usually SW-1 and SW-4 are not sampled due to dryness. <

Detection Trend

Overall Trend

A complete list of volatile organic compounds (VOCs) detected at the Alexander County Landfill
site since 1994 is provided in Table 1. Table 2 provides a summary of detections in each
monitoring well. The overall detection history at the site can be characterized by its frequent

*The cells labeled Phase 1, Phase 3 and Phase 4 in Plate 1 are currently accepting waste. The Phase 2 will start
accepting waste once these three cells reach their capacity.
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detections of 1,1-dichloroethane (LIDCA), cis-1,2-dichloroethylene (CDCE), and benzene. These
three compounds have been consistently detected in the 7-year sampling history at the majority of
the existing monitoring wells. Figure 1, 2 and 3 show the geographical variance in the levels of
these compounds in the June-2001 sampling event. Shown in Figure 1 are the levels of cDCE at
the momnitoring well locations. Figure 1 shows that, though ¢DCE in general are found at the
majority of the well locations, the area to the immediate east of the transfer station depicts the
highest concentrations of ¢cDCE, while the area north of the landfill depicts the lowest. ]’IDCA
(Figure 2) shows a trend similar to that of cDCE with its overall concentrations being relatively
lower. The only exceptions are 1) the highest concentration of ,]DCA is found in the north area
where the levels of cDCE are found lowest, and 2) levels of LJDCA have shown a significant
decline in the area east of the transfer station where levels of cDCE are still high Levels of benzene
(Figure 3), while showing a similar trend, are generally lower than those of 1) DCA or cDCE.
1,4-Dichlorobenzene, as Figure 4 depicts, is detected only in MW-3, MW-11 and MW-12. With
the exception of one-time detection of 1,4-Dichlorobenzene in MW-2 in the December 1999
sampling, no other monitoring wells have ever shown a detection of this compound.

Area of MW-1 and MW-1A

Shown in Figure 5 are time-series plots for three indicator VOCs detected in MW-1. It is depicted
in Figure 5 that cDCE has constantly detected with its levels fluctuating between 15 and 20 ug/L.
LIDCA and benzene have been continuously detected since the November-1999 sampling event,
and their levels do not appear to show a declining trend. MW-1A, on the other hand, only shows
three historical VOC detections! none of which exceeded regulatory standard, and it did not detect
any VOCs in the past two sampling events. This evidence suggests that, though the contamination
in MW-1 is still present, the plume has not reached the property boundary at which MW-1A is
located.

Though MW-1A has a relatively clean sampling history, the well is occasionally found to have little
water available for sampling. Because this well is currently use as the only background well for the
entire portion of this landfill site, this situation should be remedied. We therefore recommend an
additional background well be installed in order to ensure availability of background sample
should MW-1A fail to provide sufficient amount of water sample for the future sampling events.

Area of MW-8 and MW-15

The area west of the scale house and to the immediate north of the western section of the closed
landfill is currently monitored with two monitoring wells (MW-8 and MW-15). 1,1DCA had been
consistently detected in MW-8 up to December 1999, and has not been detected thereafter (Figure
12). One-time detections of chloroethane, cDCE and trichloroethylene were cited in the December
1997 sampling event, but these compounds were no longer detected in the subsequent sampling
events. Though carbon disulfide is detected occasionally, all the detections occur in the summer
months, thus the detections of this compound is likely not associated with leachate migration.
Detection of carbon disulfide with seasonal variance is usually associated with microbial activities
in subsurface, for carbon disulfide is a known by-product of the actions of microorganisms.

tone-time detection of 11DCA on 12/3/1997, and two xylene detections on 12/3/1997 and 11/18/1998
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Currently, carbon disulfide is the only compound detected in MW-8 on a regular basis. No other
VOCs have been detected since December 1999.

Detection trend of MW-15 does not necessarily follow that of MW-8. Though the intent of MW-15
was to monitor the area hydraulically downgradient of MW-8, levels of L,1DCA and benzene were
found higher in MW-15 than in MW-8. In fact, the level of L,1DCA was found highest in MW-15 in
the latest June-2001 sampling event. This may suggest that MW-8 and MW-15 do not share the
same contaminant source, even though the potentiometric map depicts a momentum of flow from
MW-8 toward MW-15. In order to alleviate this situation, an additional monitoring well is
necessary in the area north of MW-15 to determine the extent of northerly plume migration. This
will also allow us to determine more reliably the direction of groundwater flow in this area by
having three points of references.

Area of MW-2 and MW-14

MW-2 was only sampled successively up to May 1996, and December 1999.F Up to 1996, the well
had showed detections of LIDCA, ¢DCE, chloroethane, benzene and trichloroethylene (TCE) with
levels showing a declining trend. Results of the last conducted sampling event of December 1999
showed only two VOC detections (,]DCA and cDCE). MW-14, on the other hand, has gone
through two sampling events after its installation, and so far has shown detections of only LIDCA
and ¢cDCE. These findings suggest that the levels of VOCs have been sufficiently reduced over the
duration of 7 years owning to natural attenuation. If this natural attenuation continues at the level
currently observed, the concentrations of l,lDCA and ¢DCE in this area will eventually be
declined to a desirable level. Nevertheless, an additional monitoring well farther downgradient of
MW-14 can be used as a conservative measure, and also to track the current location of the plume
fringe in this particular locale.

Area of MW-6 and MW-13

MW-6 has historically shown only a few VOC detections none of which exceeded regulatory
standard. The detected constituents are limited to carbon disulfide and 1,1DCA in the recent
sampling events. No trace metals were detected in MW-6 above regulatory standard. MW-13 has
so far detected no VOCs other than carbon disulfide, reassuring that the contaminant plume has not
migrated passed the location of this monitoring well. Given these observations, we see no
indication of advancement of leachate migration in this area, thus no additional monitoring well
will be necessary.

Area of MW-5 and MW-10

Figure 10 shows time-series plots of three VOCs that are commonly detected in MW-5 (i.e.
LIDCA, ¢cDCE and benzene). The figure depicts consistent detections of LIDCA over the entire

‘ 7 -year sampling history. After its peak in June 1998, the levels seem to have slightly declined, yet
have not reached below detection limit in the subsequent sampling events. In addition, MW-5

MW-2 is currently used only for water level measurement due to its casing damage.
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started to frequently detect cDCE and benzene starting with the December 1997 sampling event. In
contrast to these findings on MW-5, MW-10 has shown no detection of indicator VOCs (see Table
2). The only VOC detection ever cited in MW-10 is of carbon disulfide in the latest sampling of
June 2001.

It is reassuring that no contaminants are found in MW-10, which is located hydraulically
downgradient of MW-5. However, due to a general lack of piezometric data in this area,’ we
cannot rule out the possibility that a portion of groundwater may migrate eastward into the
drainage feature east of the landfill property. It is therefore our recommendation to install an
additional monitoring well to the east to southeast of the current location of MW-5 near the
drainage feature. In addition to obtaining the chemistry data, this well will also provide us with a
means to more reliably determine the direction of flow.

It is also important to note that, SW-3—a surface water sampling point located in the drainage
feature—detected L,IDCA with a level comparable to the level in MW-5.Y This strongly indicates
that the leachate has already discharged into this drainage feature, which may necessitate the need
to have an additional monitoring well on the east side of the creek in order to detect farther
migration of the leachate beyond this point. '

Area of MW-4R and MW-9

Levels of LIDCA and ¢cDCE have shown little fluctuations in MW-4R over the last 7 years (Figure
9). Accompanying the detections of LIIDCA and ¢cDCE are less frequent detections of benzene,
chloroethane, and carbon disulfide (see Table 2). Carbon disulfide was detected only in the
summer sampling events, and was never detected in winter. This trend is consistent with the
remainder of the monitoring wells that showed frequent detections of carbon disulfide. In addition,
alpha-BHC was detected several times between in 1997 and 1998. This may indicate a release of
insecticide in this area as BHCs, inclusive of alpha, beta and gamma isomers, are used almost
exclusively as insecticide. MW-9, on the other hand, only shows detections of LIDCA and cDCE
whose levels show decrease between the latest two sampling events. Levels of LIDCA and ¢cDCE
also drop from 5.2 ug/L to ND, and 15 ug/L to 11 ug/L, respectively, between MW-4R and MW-9,
indicative of an occurrence of natural attenuation with distance.

Migration of benzene appears to be limited in this area. Although benzene was detected in MW-4R
in the June-2001 sampling event, so far it has not been detected in MW-9. Overall, the migration of
benzene appears to occur at a much slower pace than the migration of aliphatic compounds such as
11DCA or cDCE. This may be explained by the fact that benzene, and other aromatic compounds
in general, has a K. value much higher than the value of the aliphatic counterparts. Generally, a
compound with a higher K, travels faster than a compound with a lower K.

These findings indicate that LIDCA and cDCE are going through a natural attenuation process as
evidenced by their reduced concentrations in the downgradient well (MW-9). This, coupled with
the fact that the detection rate of aromatic compounds (especially benzene) are very low in these
two monitoring wells, assures us that the extent of the leachate migration is relatively limited in

§ At least three points of reference are necessary to determine flow direction by means of triangulation
11 1DCA was detected at 9 pL at SW-3 while it was detected at 12 pL in MW-5 in the June-2001 sampling event.
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this area. Nevertheless, an additional monitoring well in the area downgradient of MW-9 should be
installed to proactively detect any farther migration of the leachate plume.

Area around Transfer Station

Monitoring wells located in areas near the transfer station show a distinct trend in terms of types of
VQCs detected, their historical trends, and their locational variance. MW-3—the well located to
the immediate south of the current C&D cell—has shown detections of the key aliphatic
compounds (LIDCA, cDCE, chloroethane) plus 1,2-dichloropropane (1)2DCP). 12DCP was
consistently detected during the baseline sampling in 1994 through 1995, but was detected only
once thereafter. No other monitoring wells at the site have ever detected 12DCP. Also unique in
MW-3 are the detections of BTEX compounds, i.e. benzene, toluene, ethylbenzene and xylene.
BTEX compounds are commonly used as indicators for a release of gasoline, and the detections of
BTEX compounds in MW-3 indicate that there may have been a release of gasoline or
petroleun-laden materials in the area upgradient of MW-3. The fact that I‘,ZDCP isalsoused as a
lead scavenger in the production of unleaded gasoline agrees with this speculation. However, this
release was probably of short-term, and occurred prior to the inception of the monitoring, as the
levels of the BTEX compounds had only declined since their detections in the first baseline
sampling event.

Levels of cDCE in MW-3, on the other hand, have been showing a steady rise through present,
while the levels of all the other detected aliphatic compounds have already declined below
detection limit (Figure 7). What especially strikes as odd is the fact that the levels of IJIDCA has
already dropped to non-detects while cDCE is showing an increasing trend. It has been commonly
observed that, if §IDCA and cDCE are released from the same source, they usually exhibit similar
trends as they possess chemical properties that are fairly comparable. This implies that the release
of ¢cDCE may either have originated from a source different from that of the other detected
compounds, or may have occurred more subsequently than the release of the other VOCs.

Though MW-11—the well downgradient of MW-3—bears similarity to MW-3 in terms of detected
compounds, some compounds, especially 11DCA, ¢DCE and 1,4-dichlorobenzene were found
with levels higher in MW-11 than in MW-3 in the June-2001 sampling event. This is very unlikely
should the landfill be the only source of these compounds. The above assertion that there is another
source of the contaminants should therefore be evaluated.

The comparison of trends between MW-7 and MW-12—the wells located on the west side of the
transfer station—appears to show resemblance to that between MW-3 and MW-11 in the sense that
both 11DCA and cDCE are higher in the downgradient well than in the upgradient well. In addition
to 11DCA and cDCE, concentration of benzene was also found higher in the downgradient well
(MW-12). Furthermore, two compounds, namely dichloromethane and 1,4-dichlorobenzene
(14DCB), were found in MW-12, but were not detected in MW-7 in the June sampling event. In
MW-7, dichloromethane was detected only up to 1995, and 14DCB was never detected. Currently,
MW-3, MW-11 and MW-12 are the only monitoring wells that detect 14DCB on a consistent basis.
14DCB is a chemical commonly used to deodorize restrooms or waste containers. Because of the
fact that only the wells around the transfer station have detected 14DCB, the transfer station is the
most likely source of this compound. Thus, use of chemicals at the transfer station facility needs to
be determined in order to identify the point of release of this chemical.
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Because of the evidence for a suspected release of chemical(s) from the transfer station, the area
south of the transfer station needs to be monitored for a possible contaminant migration. The area
downgradient of the septic field, in particular, needs to be monitored with a monitoring well once
its location is identified.

Conclusion and Recommendations

Monitoring wells at the Alexander County Landfill site in general exhibits trends characterized by
their frequent detections of 1,1-dichloroethane (],IDCA), cis-1,2-dichloroethylene (cDCE), and
benzene. Detections of VOCs other than these three compounds were cited in the early part of the
sampling history, but their levels have declined below detectable levels.

It is important to note that chlorinated aliphatic compounds, especially those with more than two
chloride ions in the structure, have tendency to get transformed to 1 DCA or cDCE by losing a
chloride ion, and this transformation process takes place more readily than other possible
transformations. LIDCA and cDCE, on the other hand, tend to be more persistent in the
environment, thus are less likely to be degraded if other degradable compounds are available to the
microorganisms. J1DCA and cDCE can therefore be good indicators for use in detecting the plume
fringes. In much the same way, should the levels of }IDCA and ¢cDCE show a sign of decrease, it
is an indication that most of the available carbon sources have been effectively consumed, and the
process of natural degradation is nearing its final stage. It is therefore an effective way to use
LIDCA and cDCE as parameters indicative of leachate plume migration at this particular site. In
conjunction with JIDCA and ¢cDCE, benzene can be used as an additional indicator parameter
because of its site-wide detection trend and its relative persistence in the environment.

Areas around the transfer station show consistent detections of 1,4-dichlorobenzene (IffDCB) ,
leading to the speculation that the release of this contaminant may have originated from the
transfer station. As this compound is commonly used in deodorant for restrooms or waste
containers, use of any products at the transfer station that may contain any type of deodorant need
to be determined. In addition to leCB, elevated levels of ¢cDCE and benzene found in monitoring
wells in the vicinity of the transfer station also support the possibility of the transfer station
releasing chemicals into the environment. Occasionally, halogenated compounds (i.e. compounds
with chloride or bromide ion(s) in the structure) can be introduced into groundwater through septic
systems through the use of cleaner and/or disinfectant, Thus, the location of the septic tank at the
transfer station also needs to be determined in order to help identify the point(s) of release at the
facility, and one or more monitoring wells need to be installed in order to monitor a release of
contaminants originating from the transfer station.

Evidence for a release of gasoline, or petroleum-laden material(s) has been found in MW-3.
Detections of BTEX compounds, as well as 1,2-dichloropropane which is commonly used in
unleaded gasoline, were cited in the monitoring well. Levels of the BTEX compounds, however,
have already dropped below detection limit except for benzene, which is known to be more
persistent than the rest of the BTEX compounds.

In summary, we recommend the following actions to be taken in order to improve the monitoring
capability of the Alexander County Landfill facility.
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() Install seven (7) additional monitoring wells downgradient of several of the existing
monitoring wells and the transfer station. The locations of the proposed monitoring wells are
shown in the enclosed Plate 1.

d Inspect the transfer station and log use of chemicals at the facility. The location of the
septic tank also needs to be determined.

(I Continue to monitor migration of leachate plume with use of BIDCA, ¢DCE and benzene
as indicator parameters.

Since all of the currently detected compounds fail under the list of Appendix I constituents, we do
not see the need to initiate site-wide Appendix II monitoring. However, temporal Appendix IT
monitoring on MW-3, MW-11 and MW-12 may become necessary should the levels of the
compounds detected in these particular wells continue to show increase.

The landfill is scheduled for next sampling in December 2001. If you have any questions regarding
this report, please contact either myself or Wayne Sullivan at (919) 772-5393.

Sincerely,
MUNICIPAL ENGINEERING SERVICES CoO., P.A.

774947

Kohei Yoshida, Hydrogeologist
kyoshida@mesco.com

Enclosures

cc:  Mr. Rick French, Alexander County
Wayne Sullivan, Municipal Engineering
Dr. Edward Custer, P. G.
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®© MW-1 — Monitoring Well
NOTE g

1. This aerial photograph is as of 1993, and does not
show the transfer station that is presently located
near the southwestern boundary of the landfill
(approximately midway between MW-11 and MW-12
shown on this map).

2. The property boundaries shown in this map are P 3 N Voc ba ;
approximate, thus should not be used for any other By Y, 7 ved o 12-27.0) dita
purposes than intended herein.

3. MW-2 and MW-4 are no longer on the monitoring
network, thus not to be sampled.

Aerial Photograph with Property Boundaries and Monitoring Well Locations
Alexander County Landfill, Taylorsville, North Carolina
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B SW-3 —— Surface Water Monitoring Point

S I
1. The property boundaries shown in this map are S 27 Gre &Lth L \j_
approximate, thus should not be used for any other

purposes than intended herein.

2. This quad map is provided courtesy of USGS. Ohdt SWH downstrear
Bt s, 10 Tomphig

Topographical Map with Surface Water Sampling Locations
Alexander County Landfill, Taylorsville, North Carolina




Table 1. Exceedance Scan for All Historical VOC Detections, Alexander County Landfill

Well 1D Parameter Name ' Sample Date  Result Unit PQL® MCL’® Exceedance
MW-1

MW-1 1,1-Dichloroethane 10/01/94 19 ugf 5 700

MW-1 1,1-Dichloroethane 01/31/95 17 ugh 5 700

MW-1 1,1-Dichloroethane 02/15/95 17 ug/| 5] 700

MW-1 1,1-Dichloroethane 03/07/95 15 ug/| 5 700 .

MW-1i 1,1-Dichloroethane 12/06/95 13 ug/t 5 700

MW-1 1,1-Dichloroethane 05/07/96 16 ug/i 5 700

MW-1 1,1-Dichioroethane 11/11/96 15 ug/l 5 700

MW-1 1,1-Dichlorcethane 06/24/97 22 ug/l 5 700

MW-1 1,1-Dichioroethane 12/03/97 19 ug/l 2 700

MW-1 1,1-Dichloroethane 06/04/98 19 ug/! 5 700

MW-1 1,1-Dichtoroethane 11/18/98 151 ug/! 2 700

MW-1 1,1-Dichloroethane 05/13/99 20 ug/l 5 700

MW-1 1,1-Dichloroethane 12/06/99 18 ugfl 5 700

MW-1 1,1-Dichloroethane 517/00 17 ug/l 5 700

MW-1 1,1-Dichloroethane 12/112/00 17 ug/l 5 700

MW-1 1,1-Dichloroethane 6/13/01 15 ug/l 5 700

MW-1 Benzene 11/18/98 3 ugfl 2 1 2
MwW-1 Benzene 05/13/99 57 ug/l 5 1 4.7
MwW-1 Benzene 12/06/99 5.7 ug/l 5 1 4.7
MW-1 Benzene 6/13/01 5.9 ug/l 5 1 4.9
MW-1 BHC, gamma 11/18/98 0.055 ug/l 0.05 0.2

MWV-1 Bis(2-ethylhexyl} phthalate 12/Q03/97 13 ug/l 10 -

MW-1 Carbon disulfide 06/24/97 33 ugfl 5 -

MW-1 Carban disulfide 05/13/99 7.5 ug/l 5 -

MW-1 Carbon disulfide 5/17/00 18 ug/| 5 -

MW-1 Carbon disulfide 6/13/01 18 ug/l 5 -

MW-1 Chloroethane 12/03/97 2 ugh 2 -

MW-1 Chloroethane 11/18/98 57 ug/l 2 -

MW-1 cis-1,2-Dichioroethene 11/18/28 4.9 ugf 2 70

MW-1 cis-1,2-Dichioroethene 05/13/99 8.3 ug/l 5 70

MW-1 cis-1,2-Dichloroethene 12/06/99 8.7 ug/l 5 70

MW-1 cis-1,2-Dichloroethene 5/17/00 7.8 ug/l 5 70

MW-1 cis-1,2-Dichloroethene 12/12/00 9.7 ug/l 5 70

MW-1 cis-1,2-Dichloroethene 6/13/01 9.5 ug/l 5 70

MW-1A

MW-1A 1,1-Dichloroethane 12/03/97 2 ug/l 1 700

MW-1A Xylene 12/03/97 3 ugfl 1 530

MW-1A Xylene 11/18/98 7.4 ug/! 2 530

Exceedance Scan for All Historical VOC Detections - Alexander County Landfill Page 1 of 11



Table 1. Exceedance Scan for All Historical VOC Detections, Alexander County Landfill

Well ID Parameter Name ' Sample Date  Result Unit paL® McL® Exceedance
MW-2

Mw-2 1,1-Dichloroethane 10/01/94 33 ug/| 5 700

MW-2 1,1-Dichloroethane 01/31/85 26 ug/l 5 700

MW-2 1,1-Dichloroethane 02/15/95 26 ug/t 5 700

Mw-2 1,1-Dichloroethane 03/07/95 26 ug/l 5 700

MW-2 1,1-Dichloroethane 12/06/95 19 ugfl 5 700

MW-2 1,1-Dichloroethane 05/06/96 11 ug! 5 700

Mw.-2 1,1-Dichloroethane 12/06/99 12 ug/i 5 700

MW-2 1,4-Dichlorobenzene 12/06/99 5.1 ugfl 5 75

MW-2 Benzene 02/15/95 5 ugf 5 1 4
Mw.-2 Benzene 03/07/385 § ug/l 5 1 4
MW.2 Benzene 12/06/95 5 ugfl 5 1 4
MW-2 Chiorcethane 10/01/94 22 ug/| 10 -

MW-2 Chloroethane 01/31/95 20 ugfl 10 -

MW-2 Chioroethane 02/15/95 20 ug/l 10 -

MwW-2 Chloroethane 03/07/95 22 ug/l 10 -

MW/-2 Chloreethane 12/06/95 14 ug/l 10 -

MW-2 cis-1,2-Dichloroethene 01/31/85 5 ug/t 5 70

MWV-2 cis-1,2-Dichloroethene 02/15/95 6 ug/l 5 70

Mw-2 cis-1,2-Dichloroethene 03/07/95 6 ug/l 5 70

Mw-2 cis-1,2-Dichloroethene 12/06/95 6 ug/l 5 70

MW-2 cis-1,2-Dichloroethene 05/06/96 5 ug/l 5 70

MW-2 cis-1,2-Dichlaroethene 12/06/99 13 ug/l 5 70

Mw.-2 Trichloroethylene 10/01/94 5 ugfl 5 2.8 22
Mw.-2 Trichloroethylene 01/31/95 6 ugfl 5 2.8 3.2
Mw-2 Trichloroethylene 02/15/35 6 ugft 5 2.8 32
MW-2 Trichloroethylene 03/07/95 6 ugfl 5 2.8 3.2
MwW-2 Trichloroethylene 12106/95 6 ug/l 5 2.8 32
MW-3

MW-3 1,1-Dichloroethane 10/01/94 22 ug/! 5 700

MW-3 1,1-Dichloroethane 01/31/85 13 uglt 5 700

MW-3 1,1-Dichloroethane 02/15/95 18 ug/l 5 700

MW-3 1,1-Dichloroethane 03/07/85 13 ug/| 5 700

MW-3 1,1-Dichloroethane 12/07/95 9 ug/l 5 700

MW-3 1,1-Dichloroethane 05/06/96 9 ug/! 5 700

MW-3 1,1-Dichloroethane 11/111/96 8.8 ug/l 5 700

MW-3 1,1-Dichloroethane 06/24/97 5.2 ugf! 5 700

MW-3 1,1-Dichloroethane 12/03/97 6 ug/l 1 700

MW-3 1,2, 4-Trimethylbenzene 12/03/97 5 ug/l 1 -

MW-3 1,2, 4-Trimethylbenzene 05113199 58 ug/l 5 -
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Table 1. Exceedance Scan for All Historical VOC Detections, Alexander County Landfill

well ID Parameter Name ' Sample Date  Result Unit PaL? mcL® Exceedance
MW-3 1,2-Dichloropropane 10/01/94 11 ug/l 5 0.56 10.44
MW-3 1,2-Dichloropropane 041731195 6 ug/l 5 0.56 5.44
MwW-3 1,2-Dichloropropane 02/15/95 9 ug/l 5 0.56 8.44
MW-3 1,2-Dichloropropane 03/07/195 7 ugl 5 0.56 6.44
MW-3 1,2-Dichloropropane 12103197 2 ug/l 1 0.56 1.44
MW-3 1,3,5-Trimethylbenzene 12/03/97 2 ug/l 1 -

MW-3 1,4-Dichlorobenzene 12/07/95 6 ug/i 5 75

MW-3 1,4-Dichiorobenzene 11/11/96 5.2 ugdl 5 75

MW-3 1,4-Dichlorobenzene 12/03/97 8 ugfl 1 75

Mw.-3 1,4-Dichlorobenzene 06/04/98 76 ugf] 5 75

MW-3 1,4-Dichlorobenzene 11/18/98 46 ug/l 2 75

MW-3 1,4-Dichlorobenzene 05/13/99 7.4 ug/| 5 75

MW-3 1,4-Dichiorobenzene 12/06/99 7.7 ug/l 5 75

MW-3 1,4-Dichlorobenzene 5/17/2000 7.6 ug/! 5 75

MW-3 1,4-Dichlorobenzene 12/11/2000 7.4 ught 5 75

MW-3 1,4-Dichlorobenzene 6/12/2001 6.8 ugl 5 75

MwW-3 Benzene 10/01/94 9 ugfl 5 1 8
MW.-3 Benzene 01/31/95 8 ugfl 5 1 7
MW.3 Benzene 02/15/95 9 ug/l 5 1 8
MW-3 Benzene 03/07/95 6 ug/l 5 1 5
MW.3 Benzene 05/06/96 g ugfl 5 1 8
MW-3 Benzene 11/11/86 11 ugfl 5 1 10
MW-3 Benzene 06/24/97 8.3 ugft 5 1 7.3
MW-3 Benzene 12/03/97 10 ugll 1 1 9
MW-3 Benzene 06/04/98 8.8 ugfl 5 1 7.8
MW-3 Benzene 11/18/98 57 ug/l 2 1 4.7
MW-3 Benzene 05/13/99 7.9 ug/l 5 1 6.9
MW-3 Benzene 12106199 11 ugfi 5 1 10
MW-3 Benzene 5/17/2000 9.5 ug/l 5 1 8.5
MW-3 Benzene 12111/2000 10 ug/l 5 1 9
MW.-3 Benzene 6/12/2001 13 ugli 5 1 12
MW-3 BHC, alpha 12/03/97 0.12 ug/l 0.05 -

MW-3 Carhon disulfide 06/24/97 6.6 ugh 5 -

MwW-3 Carbon disulfide 11/18/98 8.7 ug/! 2 -

MW-3 Carbon disulfide 5M7/2000 22 ug/ 5 -

MW-3 Carbon disuifide 12/11/2000 29 ug/l 10 -

MW-3 Carbon disulfide 6/12/2001 26 ugfl 5 -

MW-3 Chloroethane 10/01/94 12 ug/! 10 -

MW-3 Chloroethane 01/31/95 10 ugf 10 -

MW-3 Chioroethane 02/15/95 12 ugh 10 -

MW-3 Chloroethane 11/11/86 10 ug/| 10 -

MW-3 Chloroethane 12/03/97 12 ug/l 1 -

MW-3 Chloroethane 11/18/98 9.7 ug/l 2 -

MW-3 cis-1,2-Dichloroethene 10/01/94 12 ug/t 5 70

MW-3 cis-1,2-Dichloroethene 01/31/95 7 ug/l 5 70

Exceedance Scan for All Historical VOC Detections - Alexander County Landfill Page 3 of 11



Table 1. Exceedance Scan for All Historical VOC Detections, Alexander County Landfill

Well ID Parameter Name ' Sample Date  Result Unit PaL? mcL® Exceedance
MW-3 cis-1,2-Dichloroethene 02/15/95 13 ugfl 5 70

MW-3 cis-1,2-Dichloroethene 03/07/95 10 ug/ 5 70

MW-3 cis-1,2-Dichloroethene 12/07/95 10 ug/l 5 70

MW-3 cis-1,2-Dichloroethene 05/06/96 13 ug/l 5 70

MW-3 cis-1,2-Dichloroethene 11/11/98 12 ug/l 5 70

MW-3 cis-1,2-Dichlorcethene 06/24/97 14 ug/l 5 70

MW-3 cis-1,2-Dichloroethene 12/03/97 17 ug/l 1 70

MW-3 cis-1,2-Dichloroethene 08/04/98 17 ug/t 5 70

MW-3 cis-1,2-Dichloroethene 11/18/98 15.8 ug/l 2 70

MW-3 cis-1,2-Dichloroethene 05/13/92 20 ugfl 5 70

MW-3 cis-1,2-Dichloroethene 12/06/99 21 ug/| 5 70

MW-3 cis-1,2-Dichloroethene 517100 20 ug/i 5 70

MW-3 cis-1,2-Dichloroethene 12/11/00 26 ug/l 5 70

MW-3 cis-1,2-Dichlorcethene 6/12/01 25 ug/l 5 70

MW-3 Cumene 12/03/97 2 ug/t 1 -

MW-3 Dichioromethane 10/01/94 24 ugll 10 5 19
MW-3 Dichloromethane 02/15/95 14 ugl 10 5 9
MW-3 Ethylbenzene 12/03/97 3 ug/l 1 29

MW-3 Ethylbenzene 11118/98 2 ug/l 2 29

MW-3 Heptachlor 1203197 0.1 ug/l 0.05 0.008 0.092
MW-3 Methyl methacrylate 12/03/97 35 ugf 1 -

MW-3 Methyi tert-butyl ether 12/03/97 14 ugll 1 -

MW-3 Naphthalene 12/03/97 7 ug/l 1 21

MwW-3 Naphthalene 04/30/98 4.6 ug/l 2 21

MW-3 Tetrachloroethylene 12103197 1 ugfl 1 0.7 0.3
MW-3 Toluene 05/06/96 8 ugf! 5 1000

MW-3 Toluene 06/24/97 7.6 ugf 5 1000

MW-3 Toluene 12/03/97 2 ugfl 1 1000

MwW-3 Trichloroethylene 02/15/95 5 ug/l 5 2.8 2.2
Mw-3 Trichloroethylene 42103197 4 ugfl 1 2.8 1.2
MW-3 Vinyl chloride 12103197 2 ugfl 1 0.015 1.985
MW-3 Kylene 10/01/94 34 ug/l 5 530

MW-3 Xylene 01/31/85 20 ug/| 5 530

MW.-3 Xylene 02/15/95 24 ugf! 5 530

MW-3 Xylene 03/07/95 22 ug/i 5 530

MW-3 Xylene 12/07/95 19 ugfl 5 530

MW-3 Xylene 05/06/96 34 ug/ 5 530

MW-3 Xylene 06/24/97 23 ugf| 5 530

MW-3 Xylene 12/03/97 11 ug/l i 530

MW-3 Xylene 06/04/98 23 ug/l 5 530
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Table 1. Exceedance Scan for All Historical VOC Detections, Atexander County Landfill

Well ID Parameter Name ' Sample Date  Result Unit PQL? McL® Exceedance
MW-3 Xyiene 11/18/98 12.8 ugh 2 530

MW-3 Xylene 05/13/99 11 ug/l 5 530

Mw-4

MW-4 1,1-Dichloroethane 10/01/94 14 ug/l 5 700

MW-4 1,1-Dichloroethane 12/03/97 16 ug/l 1 700

MW-4 1,4-Dichlorobenzene 12/03/97 3 ug/l 1 75

Mw-4 Benzene 12/03197 4 ug/l 1 1 3
Mw-4 Chloroethane 12/03/97 7 ughl 1 -

MW-4 cis-1,2-Dichloroethene 10/01/94 8 ug/| 5 70

MW-4 cis-1,2-Dichloroethene 12/03/97 20 ug/l 1 70

Mw-4 Trichloroethylene 12/03/97 3 ug/l 1 2.8 0.2
MW4R

MW-4R 1,1-Dichlorcethane 10/01/94 14 ugh 5 700

MW-4R 1,1-Dichloroethane 01/31/95 17 ug/| 5 700

MW-4R 1,1-Dichloroethane 02/15/956 17 ug/| 5 700

MW-4R 1,1-Dichloroethane 03/07/95 14 ug/l 5 700

MW-4R 1,1-Dichloroethane 12/06/95 11 ug/l 5 700

MW-4R 1,1-Dichloroethane 05/06/96 13 ugf 5 700

MW-4R 1,1-Dichlioroethane 11/11/96 16 ug/l 5 700

MW-4R 1,1-Dichloroethane 06/24/97 13 ug/l 5 700

MW-4R 1,1-Dichloroethane 06/04/98 10 ugh 5 700

MW-4R 1.1-Dichloroethane 11/18/98 10.1 ug/l 2 700

MW-4R 1,1-Dichtoroethane 05/13/99 15 ug/| 5 700

MW-4R 1,1-Dichloroethane 12/06/99 18 ug/| 5 700

MW-4R 1,1-Dichloroethane 5/17/00 12 ug/l 5 700

MW-4R 1,1-Dichloroethane 12/41/00 15 ug/l 5 700

MW-4R 1,1-Dichloroethane 6/13/01 13 ug/l 5 700

MW-4R Benzene 11/18/98 2.3 ugfl 2 1 1.3
MW-4R Benzene 613101 5.6 ug/l 5 1 4.6
MW-4R BHC, alpha 12/03/97 0.1 ug/! 0.05 -

MW-4R BHC, alpha 04/30/98 0.066 ug/i 0.05 -

MW-4R BHC, alpha 11/18/98 0.39 ug/l 0.05 -

MW-4R BHC, gamma 11/18/98 0.11 ug/l 0.05 0.2

MW-4R Carbon disulfide 06/24/97 55 ug/l 5 -

MW-4R Carbon disulfide 05/13/99 59 ug/ 5 -

MW-4R Carbon disulfide 5/M7/00 30 ug/l 5 -

MW-4R Carbon disulfide 6/13/01 11 ugfl 5 -
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Table 1. Exceedance Scan for All Historical VOC Detections, Alexander County Landfill

Well ID Parameter Name ' Sample Date  Result Unit PQaL? mcL® Exceedance
MW-4R Chlcroethane 05/06/96 13 ugh 10 -

MW-4R Chloroethane 11/18/98 7.6 ugfl 2 -

MW-4R cis-1,2-Dichloroethene 10/01/94 10 ugfl 5 70

MW-4R cis-1,2-Dichloroethene 01/31/95 12 ug/! 5 70

MW-4R cis-1,2-Dichloroethene 02/15/95 12 ug/t 5 70

MW-4R cis-1,2-Dichloroethene 03107195 10 ug/l 5 70

MW-4R cis-1,2-Dichloroethene 12/06/95 7 ugfl 5 70

MW-4R cis-1,2-Dichloroethene 05/06/96 10 ug/l 5 70

MW-4R cis-1,2-Dichloroethene 11/11/96 16 ugfl 5 70

MW-4R cis-1,2-Dichloroethene 06/24/97 18 ug/l 5 70

MW-4R cis-1,2-Dichloroethene 06/04/98 18 ugf 5 70

MW-4R cis-1,2-Dichloroethene 05/13/99 16 ug/! 5 70

MW-4R cis-1,2-Dichlorcethene 12/06/99 16 ug/l 5 70

MW-4R cis-1,2-Dichloroethene 5117100 14 ug/l 5 70

MW-4R cis-1,2-Dichicroethene 12/11/00 15 ug/l 5 70

MW-4R cis-1,2-Dichloroethene 6/13/01 19 ugfl 5 70

MwW-5

MW-5 1,1-Dichloroethane 10/01/94 11 ug/l 5 700

MW-5 1,1-Dichloroethane 01/31/95 12 ug/!l 5 700

MW-5 1,1-Dichloroethane 02/15/95 8 ug/i 5 700

MW-5 1,1-Dichloroethane 03/07/95 7 ugf 5 700

MW-5 1,1-Dichloroethane 12/07/95 14 ug/l 5 700

MW-5 1,1-Dichloroethane 05/06/96 16 ug/l 5 700

MW-5 1,1-Dichloroethane 11/11/96 16 ug/! 5 700

MW-5 1,1-Bichloroethane 06/24/97 15 ug/l 5 700

MW-5 1,1-Dichloroethane 12/03/97 19 ugfi 1 700

MW-5 1,1-Dichloroethane 06/04/98 22 ug/ 5 700

MW-5 1,1-Dichloroethane 11/18/98 1.2 ug/l 2 700

MW-5 1,1-Dichloroethane 05/13/99 15 ug/! 5 700

MW-5 1,1-Dichloroethane 12/06/99 13 ug/l 5 700

MW-5 1,1-Dichloroethane 5/17/00 10 ught 5 700

MW-5 1,1-Dichloroethane 12/11/00 11 ug/l 5 700

MW-5 1,1-Dichloroethane 6/13/01 12 ug/l 5 700

MW-5 Bertzene 12/03/97 4 ugf 1 1 3
MW-5 Benzene 06/04/98 5.6 ug/| 5 1 4.6
MW-5 Benzene 11/18/98 25 ug/l 2 1 15
MW-5 Benzene 6/13/01 6.1 ug/l 5 1 5.1
MW-5 Carbon disulfide 06/24/97 36 ug/l 5 -

MW-5 Carbon disulfide 5/17/00 17 ug/l 5 -

MW-5 Carbon disulfide 6/13/01 54 ug/! 5 -

MW-5 Chloroethane 12/03/97 2 ug/l 1 -

MW-5 cis-1,2-Dichloroethene 12/03/97 4 ug/l 1 70

MW-5 cis-1,2-Dichloraethene 06/04/98 8.3 ug/l 5 70
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Table 1. Exceedance Scan for All Historical VOC Detections, Alexander County Landfiil

well ID Parameter Name * Sample Date  Result Unit pQL ? mcL? Exceedance
MW-5 cis-1,2-Dichloroethene 05/13/99 74 ugf 5 70

MW-5 cis-1,2-Dichloroethene 12/41/00 7.2 ug/l 5 70

MW-5 ¢is-1,2-Dichloroethene 6/13/01 13 ugfl 5 70

MW-5 Naphthalene 03/23/98 46 ug/! 2 21

MW-5 Tetrachloroethylene 12/03/97 1 ugll 1 0.7 0.3
MW.-5 Trichlioroethylene 12/03/97 4 ugfl 1 2.8 1.2
MW-6

MW-6 BHC, beta 12/03/97 0.06 ug/l 0.05 -

MW-6 Carbon disulfide 06/24/97 61 ugfl 5 -

MW-6 Carbon disulfide 12/03/97 6 ug/l 1 -

MW-6 Carbon disulfide 5/17/00 18 ug/l 5 -

MW-6 Carbon disulfide 6/12/01 41 ug/l 5 -

MW-6 Chloroethane 12/03/97 1 ug/l 1 -

MW-6 cis-1,2-Dichloroethene 11/18/98 6.5 ug/l 2 70

MW-6 cis-1,2-Dichloroethene 12/06/99 11 ug/l 5 70

MW-6 cis-1,2-Dichloroethene 12111100 78 ug/l 5 70

MW-6 cis-1,2-Dichloroethene 6/12/01 13 ug/| 5 70

MW-7

MwW-7 1,1-Dichloroethane 10/01/94 16 ugl 5 700

MwW-7 1,1-Dichloroethane 01/31/95 26 ug/l 5 700

MW-7 1,1-Dichloroethane 02/15/95 29 ught 5 700

Mw-7 1,1-Dichioroethane 03/07/95 25 ugfl 5 700

MW-7 1,1-Dichloroethane 12/06/95 25 ug/l 5 700

MW-7 1,1-Dichloroethane 05/06/96 28 ug/! 5 700

MW-7 i,1-Dichioroethane 11/11/96 16 ug/l 5 700

MW-7 1,1-Dichloroethane 06/24/97 19 ug/t 5 700

MW-7 1,1-Dichloroethane 12/03/97 17 ug/l 1 700

MW-7 1,1-Dichloroethane 06/04/98 14 ug/l 5 700

MW-7 1,1-Dichlorcethane 11/18/98 8.8 ug/l 2 700

MW-7 1,1-Dichloroethane 05/13/99 13 ug/l 5 700

MW-7 1,1-Dichloroethane 12/06/99 17 ugf! 5 700

MW-7 1,1-Dichloroethane 5M7100 15 ugf! 5 700

MW-7 1,1-Dichloroethane 12112/00 15 ug/l 5 700

MW.7 1,1-Dichloroethane 6/13/01 15 ug/t 5 700

MW-7 Benzene 12/03/97 2 ugl 1 1 1
MW-7 Benzene 6/13/01 6 ug/| 5 1 5
Mw-7 BHC, alpha 11/18/98 0.63 ugAl 0.05 -
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Table 1. Exceedance Scan for All Historical VOC Detections, Alexander County Landfill

Well ID Parameter Name ' Sample Date  Result Unit PQL?> McL? Exceedance
MW-7 Carbon disulfide 06/24/97 66 ug/! 5 -

MW-7 Carbon disulfide 12/03/97 3 ugf 1 -

MW-7 Carbon disulfide 05/13/99 8 ug/| 5 -

MW-7 Carbon disulfide 5/17/00 5.4 ug/l 5 -

MW-7 Carbon disulfide 12/12/00 13 ugfl 10 -

MW-7 Carbon disulfide 6/13/01 16 ug/l 5 -

MW-7 Chloroethane 01/31/95 11 ug/l 10 -

MW-7 Chloroethane 02/15/95 11 ug/l 10 -

MW-7 Chiloroethane 12/06/95 11 ugfi 10 -

MW-7 Chloroethane 12/03/97 3 ug/l 1 -

MW-7 cis-1,2-Dichloroethene 12/03/97 3 ugfi 1 70

MWY-7 cis-1,2-Dichloroethene 11/18/98 2.7 ug/| 2 70

MW-7 cis-1,2-Dichloroethene 5/17/00 57 ug/! 5 70

MW-7 cis-1,2-Dichloroethene 12/12/00 7 ug/l 5 70

MW-7 cis-1,2-Dichicrosthene 6/13/01 7.5 ug/l 5 70

Mw-7 Dichlaromethane 10/01/94 24 ugfl 10 5 19
MW-7 Dichloromethane 01/31/95 29 ugfl 10 5 24
MwW-7 Dichloromethane 02/15/95 26 ug/l 10 5 21
MW-7 Dichloromethane 03/07/95 1 ugfl 10 5 6
MwW-7 Dichloromethane 12/06/95 20 ug/l 10 5 15
MW-7 Methyl tert-butyl ether 12/03/97 2 ug/l 1 -

MW-8

MW-8 1,1-Bichlorcethane 10/01/94 10 ug/ 5 700

MW-8 1,1-Dichloroethane 01/31/95 8 ug/l 5 700

MW-8 1,1-Dichiocroethane 02115195 11 ug/l 5 700

MWW-8 1,1-Dichloroethane 03/07/95 11 ug/l 5 700

MW-8 1,1-Dichloroethane 12/06/95 8 ug/l 5 700

Mw-8 1,1-Dichloroethane 05/06/96 12 ugft 5 700

MW-8 1,1-Dichloroethane 11/11/96 9 ugf 5 700

MW-8 1,1-Dichloroethang 06/24/97 11 ug/l 5 700

Mw-8 1,1-Dichloroethane 12/03/97 14 ugfl 1 700

MW-8 1,1-Dichloroethane 06/04/98 12 ug/l 5 700

MW-8 1,1-Dichloroethane 11/18/98 7.7 ug/! 2 700

MW-8 1,1-Dichloroethane 05/13/99 9.3 ug/l 5 700

MW-8 1,1-Dichloroethane 12/06/99 8.1 ugh 5 700

Mw-8 BHC, alpha 04/30/98 0.073 ug/l 0.05 -

MW-8 BHC, alpha 11/18/98 0.068 ug/l 0.05 -

MW-8 BHC, gamma 11/18/98 0.063 ugfl 0.05 0.2

MW-8 Carbon disulfide 06/24/97 19 ug/! 5 -

MW-8 Carbon disulfide 06/04/98 8 ugy/! 5 -

Mw-8 Carbon disulfide 05M13/99 6.2 ug/l 5 -

MW-8 Carbon disulfide 6/12/01 16 ugfl 5 -
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Table 1. Exceedance Scan for All Historical VOC Detections, Alexander County Landfill

well ID Parameter Name * Sample Date  Result Unit PQL? wmMcL® Exceedance
MW-8 Chloroethane 12/03/97 7 ug/t 1 -

MW-8 cis-1,2-Dichloroethene 12/03/97 2 ugfl 1 70

MW-8 Trichloroethylene 12/03/97 1 ugh 1 28

MwW-9

MwW-9 1,1-Dichloroethane 12/11/00 52 ug/! 5 700

MW-9 cis-1,2-Dichloroethene 12111/00 15 ugfl 5 70

MW-9 cis-1,2-Dichloroethene 6/13/01 11 ug/l 5 70

Mw-10

MW-10 Carbon disuifide 6M12/01 71 ugi 5 -

MW-11

MW-11 1,1-Dichloroethane 12/11/00 11 ug/l 5 700

MW-11 1,1-Dichloroethane 6/12/01 10 ugfl 5 700

MW-11 1,4-Dichlorobenzene 6/12/01 6.9 ug/l 5 75

MW-11 Benzene 12/11/00 5.2 ugfl 5 1 4.2
MW-11 Benzene 6/12/01 7.8 ug/l 5 1 6.8
MW-11 Carbon disulfide 6/12/01 15 ugh 5 -

MW-11 cis-1,2-Dichleroethene 12/11/00 28 ug/l 5 70

MW-11 cis-1,2-Dichloroethene 6/12/01 50 ugfl 5 70

MW-12

MW-12 1,4-Dichloroethane 12A11/00 17 ug/l 5 700

MW-12 1,1-Dichloroethane 6/13/01 17 ugfl 5 700

MW-12 1,4-Dichlorobenzene 12/11/00 6.3 ug/l 5 75

MW-12 1,4-Dichlorobenzene 6/13/01 56 ug/l 5 75

MW-12 Benzene 12M11/00 7 ug/| 5 1 6
Mw-12 Benzene 6/13/01 8.2 ughi 5 1 7.2
MW-12 Chloroethane 6/13/01 11 ugfi 10 -

MW-12 cis-1,2-Dichloroethene 12/11/00 10 ug/l 5 70

MW-12 cis-1,2-Dichloroethene 6/13/01 10 ug/l 5 70
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Table 1. Exceedance Scan for All Historical VOC Detections, Alexander County Landfil

Well 1D Parameter Name Sample Date  Result Unit PQL? mcL® Exceedance
MW-12 Dichloromethane 12111700 13 ug/l 5 5 8
MW-12 Dichloromethane 6/13/01 10 ugfl 5 5 5
MW-13

MW-13 Carbon disulfide 6/12/01 15 " ougll 5 -

Mw-14

MW-14 1,1-Dichlorcethane 12/12/00 94 ug/i 5 700

MW-14 1,1-Dichloroethane 6/13/01 9.5 ug/l L) 700

MW-14 cis-1,2-Dichloroethene 12/12/00 11 ug/l 5 70

Mw-14 cis-1,2-Dichloroethene 6/13/01 12 ug/l 5 70

MW-15

MW-15 1,1-Dichloroethane 12/11/00 27 ug/l 5 700

MW-15 1,1-Dichloroethane 6/12/01 41 ug/l 5 700

MW-15 Benzene 6/12/01 5.3 ugll 5 1 4.3
MW-15 Carbon disulfide 6/12/01 21 ug/l 5 -

Sw-2

SW-2 1,1-Dichioroethane 12/07/95 12 ug/l 5 700

SW-3

SW-3 1,1-Dichloroethane 10/01/94 9 ug/| 5 700

SW-3 Bromomethane 05/13/99 11 ugfl 10 -

SW-5

SW-5 1,1-Dichloroethane 12/03/97 7 ug/l i 700

SW-5 Carbon disulfide 12/12/00 150 ugfl 10 -

SW-5 Carbon disulfide 6/13/01 6.6 ugfl 5 -

SW-5 Chloroethane 12/03/97 2 ugfl 1 -

SW-5 cis-1,2-Dichloroethene 12/03/97 2 ug/} 1 70
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Table 1. Exceedance Scan for All Historical VOC Detections, Alexander County Landfill

Weli ID Parameter Name ' Sample Date  Result Unit PQL? McCL® Exceedance

SW-5 Trichloroethylene 12/03/97 1 ug/! 1 2.8

! Table only contains detected constituents.
2 pQL = Practical Quantitation Limit
3 MCL = Maximum Contaminant Leve! (North Carolina Groundwater Standard)
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Table 2. Detection Summary
Alexander County Landfill

MW-1
Date inorganic Constituent Organic Constituent Detected Inorganic
Analyzed Detection Exceedance| Analyzed Detection Exceedance| Antimony, total Barium, total Cadmium, total

10/01/1994 15 2 0 47 1 0
01/31/1995 15 1 0 47 1 o
02/15/1995 15 0 U 47 1 0
03/07/1995 15 2 0 47 1 0
12/06/1995 15 0 0 47 1 0
05/07/1996 16 1 0 47 1 0
11/11/1996 15 5 0 47 1 0 b4
06/24/1997 15 6 0 47 2 0 X X
12/03/1997 19 7 0 211 3 0 X
03/23/1998 2 1 0 5 0 0
04/30/1998 2 0 0 5 0 0
06/04/1998 17 6 0 52 1 0 X
11/18/1998 16 4 0 186 5 1 X
05/13/1999 17 4 0 56 4 1 X
12/06/1999 16 4 0 47 3 1 X
05/17/2000 15 6 0 47 3 0 X X
12/12/2000 17 6 0 63 2 0 X
06/13/2001 15 4 0 47 4 1 x

Subtotal 257 59 0 1095 34 4

NOTE: O = Compound detected above regulatory standard x = Compound detected below regulatory standard

Detection Summary - Alexander County Landtill Page 1 of 37
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Table 2. Delection Summary
Alexander County Landfill

Date

Chromium, total

Cobalt, total

Detected Inorganic

Capper, total

Lead, total Mercury Nickel, total  Vanadium _ Zinc, total

10/01/1994
01/31/1985
02/15/1995
03/07/1995
12/06/1995
05/07/1996
11/11/1996
06/24/1997
12/03/1997
03/23/1998
04/30/1998
06/04/1998
11/18/1998
05/13/1999
12/06/1989
05/17/2000
12/12/2000
06/13/2001

Subtetal

X
X

» o X X X X

Detected VOC

1,1-Dichloroethane

BHC, gamma

MoxX X X M

X

woM X X

o ox X X

WMo X X oMo X X

oM oM o X M X

NOTE: O = Compound detected above regulatory standard

Detection Summary - Alexander Gounty Landfill

x = Compound detected below regulatory standard
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Table 2. Detection Summary
Alexander County Landfill

MWw-1

Detected VOC

Date Benzene Bis(2-ethylhexyl) phthalate Carbon disulfide Chlaroethane cig-1,2-Dichloroethene

10/01/1994

01/31/1995

02/15/1995

03/07/1985

12/06/1995

05/07/1996

11/1111996

06/24/1997 X

12/03/1997 X X
03/23/1998

04/30/1998

06/04/1998

11/18/1998 @]

05/13/1999 9] X
12/06/1999 0

05/17/2000 X
12/12/2000

06/13/2001 o] X

WM M oM XX

Subtotal

NOTE: O = Compound detected above regulatory standard x = Compound detected below reguiatory standard

Detection Surmmary - Alexander County Landfill Page 3 of 37



Table 2. Detection Summary
Alexander County Landfill

MW-1A
Date Inorganic Constituent Organic Constituent Detected Inorganic
Analyzed Detection Exceedance| Analyzed Detection Exceedance| Arsenic, total Barium, total  Beryllium, total Chromium, total

10/01/1994 15 8 3 47 0 0 X o
01/31/1995 15 8 3 47 0 0 X X O
02/15/1995 15 7 2 47 o 0 X O
03/07/1995 15 3 0 47 0 0 X
12/06/1995 15 2 0 47 0 0 X
05/07/1996 16 3 0 47 0 0 X
11/11/1996 15 6 0 47 0 0 X
06/24/1997 15 4 0 47 0 0 X X
12/03/1997 19 10 2 211 2 0 X X 0
03/23/1998 2 1 1 5 0 0
04/30/1998 2 1 1 5 0 0
06/04/1998 17 10 4 52 0 0 X X O
11/18/1998 16 9 3 62 1 0 X X 0
12/11/2000 17 11 4 63 0 0 X X X O
06/13/2001 15 10 1 47 0 0 X e X 0

Subtotal 209 93 24 821 3 0

NOTE: O = Compound detected above regulatory standard x = Compound detected below regulatory standard

Detection Summary - Alexander County Landfill Page 4 of 37
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Table 2. Detection Summary
Alexander County Landfill

MW-1A
Date Detected Inorganic Detected VOC
Cobalt, total Copper, total Lead, total Mercury Nickel, total Vanadium Zinc, total | 1,1-Dichloroethane Xylene
10/01/1994 X b4 O O X X
01/31/1995 X 0 O X X
02/15/1995 X o b3 X X
03/07/1995 X X
12/06/1995 X
05/07/1996 X X
11/11/1986 X X X X X
06/24/1997 X X
12/03/1997 X X O X X X X X X
03/23/1998 O
04/30/1998 C
06/04/1998 X X Q @] o X X
11/18/1998 X X 0 O X X X
12/11/2000 X X O O O X X
086/13/2001 X X X X X X
Subtotal
NOTE: O = Compound detecled above regulatory standard x = Compound delected below regulatory standard

Detection Summary - Alexander Counly Landfil Page 5 of 37



Table 2. Detection Summary
Alexander County Landfill
MW-2
Date Inorganic Constituent Organic Constituent Detected Inorganic
Analyzed Detection Exceedance| Analyzed Detection Exceedance| Barium, total Cadmium, total Chromium, total Cobalt, total

10/011994 15 8 2 47 3 1 X X ¢ X
01/31/1995 15 2 0 47 4 1 X X
02/15/1995 15 3 0 47 5 2 X X
03/07/1995 15 1 0 47 5 2 X
12/06/1995 15 1 0 47 5 2 X
05/06/1996 16 2 0 47 2 0 X
12/06/1999 16 10 1 47 3 0 X O X X

Subtotal 107 27 3 329 27 8

NOTE: O = Compound detected above regulatory standard

Detection Summary - Alexander County Landfill

x = Compound detected below regulatory standard
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Table 2. Detection Summary
Alexander County Landfill

MwW-2
Date Detected Inorganic Detected VOC
Copper, total  Lead, total Mercury Nickel, total Vanadium Zing, total | 1,1-Dichlorpethane  1,4-Dichlorobenzene Benzene

10/01/1994 X @) X X X
01/31/1895 X
02/15/1995 X X G
03/07/1995 x o]
12/06/1995 x 0
05/06/1996 X
12/06/1999 X X X X X X X

Subtotal

NOTE: O = Compound detected above regulatory standard x = Compound detected below regulatory standard

Detection Summary - Alexander County Landiill Page 7 of 37
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Table 2. Detection Summary
Alexander County Landfill

Mw-2
Date Detected VOC
Chloroethane Trichloroethylene cis-1,2-Dichloroethene

10/01/1594 X O
01/31/1995 X 8] X
02/15/1995 X 0 X
03/07/1995 X O X
12/06/1995 X ] X
05/06/1996 X
12/06/1999 X

Subtotal

NOTE: O = Compound detected above regulatory standard x = Compound detected below regulatory standard

Detection Summary - Alexander County Landiill Page 8 of 37
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Table 2. Detection Summary
Alexander Gounty Landfill

MW-3
Date Inorganic Constituent Organic Constituent Detected Inorganic
Analyzed Detection Exceedance| Analyzed Detection Exceedance| Antimony, total Barium, total Beryllium, total

10/01/1994 15 2 1 47 7 3 X
01/31/1995 15 5 2 47 6 2
02/15/1995 15 3 1 47 8 4
03/07/1995 15 3 1 47 5 2
12/07/1995 15 1 0 47 4 0
05/06/1996 16 2 0 47 5 1
11/11/19986 15 7 1 47 5 1
06/24/1997 15 7 1 47 6 1
12/03/1997 18 9 3 21 20 6 X
03/23/1998 2 0 0 5 0 0
04/30/1998 2 o 0 5 1 0
06/04/1998 17 8 2 52 4 1 X
11/18/1998 16 g 3 186 7 1 X X
05/13/1989 17 8 3 56 5 1 X
12/06/1999 16 6 1 47 3 1 X
05/17/2000 15 5 0 47 4 1 X
12/11/2000 17 6 0 63 4 1 X X
06/12/2001 15 4 0 47 4 1 X

Subtotal 257 85 19 1095 99 26

NOTE: O = Compound detected above regulatory standard x = Compound detected below regulatory standard

Detection Summary - Alexander County Landfill
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Table 2. Detection Summary
Alexander Gounty Landfill

MW-3

Detected Inorganic Detected VOC
Chromium, total Cobalt, total Copper, total  Lead, total Nickel, total  Vanadium Zinc, total | 1,1-Dichloroethane

X

Date

10/01/1994
01/31/1995 X
02/15/1995
03/07/1995
12/07/1995
05/06/1996
11/11/1996
06/24/1997
12/03/1997
03/23/1998
04/30/1998
06/04/1998
11/18/1998
05/13/1999
12/06/1999
05/17/2000
12/11/2000
06/12/2001

O

M oM OX X X X K X
OO0
>

O o= =

O
X ox X oM X oM X X

>
OO 0O =
x

x x X ¥ O QO x

R I

¥ x X X

OO0.0

x x x % O 0O
>

Subtotal

NOTE: O = Compound detected above regulatory standard x = Compound detected below regulatory standard

Detection Summary - Alexander County Landfil Page 10 of 37
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Tabie 2. Detection Summary

Alexander County Landfil
MW-3
Date Detected VOC
1,2,4-Trimethylbenzene  1,2-Dichloropropane 1 ,3,5-Trimethylbenzene  1,4-Dichlorobenzene BHC, alpha Benzene Carbon disulfide
10/01/1994 O 9]
01/31/1995 0 o
02/15/1995 O O
03/07/1995 0 8]
12/07/1995 X
05/06/19986 o
11/11/1996 X @]
06/24/1997 O X
12/03/1997 X O X X X O
03/23/1998
04/30/1998
06/04/1998 X 0
11/18/1998 X 0 X
05/13/1899 X X O
12/06/1999 X O
05/17/2000 X O X
12/11/2000 X 8] X
06/12/2001 X 8]
Subtotal
NOTE: O = Compound detected above regulatory standard x = Compound detected below regulatory standard

Detection Summary - Alexander County Landfill Page 11 of 37



Table 2. Detection Summary
Alexander County Landfill

Mw-3

‘ Detected VOC

Chloroethane Cumene Dichloromethane Ethylbenzene Heptachlor Methyl methacrylate  Methyl tert-butyl ether Naphthalene
10/01/1994 X O

01/31/1995 X

02/15/1995 X O

03/07/1995

12/07/1995

05/06/1996

11111996 X

06/24/1997

12/03/1997 X X X 8] X X X
03/23/1998

04/30/1998 X
06/04/1998

11/18/1998 X X

05/13/1999

12/06/1999

05/17/2000

12/11/2000

06/12/2001

Date

Subtotal

NOTE: O = Compound detecled above regulalory standard x = Compound detecled below regulatory standard

Detection Summary - Alexander County Landfill Page 12 of 37
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Table 2. Detection Summary
Alexander County Landfill

Detected VOUC

Date Tetrachlorcethylene Toluene Trichloroethylene

Vinyl chlcride Xylene cis-1,2-Dichloroethene

10/01/1994

01/31/1995

02/15/1995 O
03/071995

12/07/1995

05/06/1996 X

11/11/1986

06/24/1997 X

12/03/1997 O : X O
03/23/1998

04/30/1998

06/04/1993

1118/1998

05/13/11999

12/06/1999

05/17/2000

12/11/2000

06/12/2001

Subtotal

X

¥ox o X X

>

X

oM X M X X X X

oM oMK oM X XK X

NOTE: O = Compound detected above regulatory standard

Detection Summary - Alexander County Landfill

x = Compound detected below regulatory standard

Page 13 of 37
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Table 2. Detection Summary
Alexander County Landfill

Mw-4
Date Inorganic Constituent Organic Constituent Detected Inorganic Detected VOC
Analyzed Detection Exceedance | Analyzed Detection Exceedance| Barium, total Chromium, totat Cobalt, total | 1,1-Dichloroethane
10/01/1994 15 3 0 47 2 0 X X X X
12/03/1997 0 0 0 77 6 2 X
Subtotal 15 3 0 124 8 2
Date Detected VOC
1,4-Dichlorobenzene Benzene Chloroethane Trichloroethylene cis-1,2-Dichloroethene
10/01/1994 X
12/03/1997 X O X C X
NOTE: O = Compound detected above regulatory standard x = Compound detected below regulatory standard

Detection Summary - Alexander County Landfil

Page 14 of 37
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Table 2. Detection Summary
Alexander County Landfill

MW-4R
Date Inorganic Constituent Organic Constituent Detected Inorganic
Analyzed Detection Exceedance| Analyzed  Detection Exceedance| Antimony, total Barium, total BeryHlium, total Cadmium, total

10/01/1994 15 9 3 47 2 0 X X
01/31/1995 15 7 3 47 2 0 X
02/15/1995 15 6 0 47 2 0 X
03/07/1995 15 5 0 47 2 0 X
12/06/1995 15 3 0 47 2 0 X
05/06/1996 16 4 0 47 3 0 X
11/11/1986 15 6 1 47 2 0 0
06/2411997 15 7 0 47 3 0 X
12/03/1997 19 10 2 134 1 0 X O
03/23/1998 2 2 0 5 o 0
04/30/1998 2 0 0 5 1 0
06/04/1998 17 9 1 52 2 0 X O
11/18/1998 16 8 0 186 5 1 X X
05/13/1999 17 7 0 56 3 o X X
12/06/1999 16 5 0 47 2 0 X X
05/17/2000 15 8 0 47 3 ¥ X X
12/11/2000 17 7 0 63 2 0 X X
06/13/2001 15 4 0 47 4 1 X

Subtotal 257 107 10 1018 45 2

NOTE: O = Compound detected above regulatory standard

Detection Summary - Alexander County Landiil

x = Compound detected below regulatory standard

Page 15 of 37
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Table 2. Detection Summary
Alexander County Landfill

Date

Chramium, total

Cobalt, total

Copper, total

Detected Incrganic

Cyanide, total Lead, total Mercury Nickel, total

Selenlum, total

Silver, total

10/01/1994
01/31/1995
02/15/1995
03/07/1995
12/06/1995
05/06/1996
11111996
06/24/1997
12/03/1997
03/23/1998
04/30/1998
06/04/1998
11/18/1998
05/13/1999
12/06/1999
05/17/2000
12/11/2000
06/13/2001

Subtotal

x x O 0

X

o X o oM KX

o o ox X X X

X

O
0

0O
O
X

oM oK X X

NOTE: O = Compound detected above regulatory standard

Detection Summary - Alexander County Landfill

x = Compound detected below regulatory standard

Page 16 of 37
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Table 2. Detection Summary
Alexander County Landfill

Inorganic
Date Detected g

Vanadium Zinc, total | 1,1-Dichloroethane

Detected VOC :
BHC, alpha BHC,gamma Benzene Carbon disultide Chloroethane

cis-1,2-Dichloroethene

10/01/1994
01/31/1995
02/15/1995
03/07/1995
12/06/1995
05/06/1996
11/11/1996 X
06/24/1897
12/03/1997 X
03/23/1998
04/30/1998
06/04/1998 X
11/18/1998
05/13/1999
12/06/1999
05/17/2000
12/11/2000
06/13/2001

oo

»ox oM X
>

>

Mo X X

®»oOo oM oM oW MM

Subtotal

X

o X X X X X

A - A A

b A R T

A A A I

NOTE: O = Compound delected above regulalory standard ¥ - Compound detected below regulalory slandard

Detection Summary - Alexander County Landlill

Page 17 of 37



Table 2. Detection Summary
Alexander County Landfil

MW-5
Date Inorganic Constituent Organic Constituent Detected Inorganic
Analyzed Detection Exceedance| Analyzed Detection Exceedance| Antimony, total Arsenic, total Barium, total Beryllium, total

10/01/1994 15 11 6 47 1 0 o] X
01/31/1995 15 9 4 47 1 0 X X
02/15/1995 15 9 3 47 1 0 X X
03/07/1995 15 9 4 47 1 0 X X
12/071995 15 7 3 47 1 0 X
05/06/1996 16 7 3 47 1 0 X
111111996 15 9 1 47 1 0 X X
06/24/1997 15 7 1 47 2 0 X X
12/03/1997 19 i1 3 211 6 3 X X X
03/23/1998 2 0 0 5 1 0
04/30/1998 2 0 0 5 0 0
06/04/1998 17 11 3 52 3 1 X X
11/18/1998 16 12 5 186 2 1 X O
05/13/1999 17 10 3 56 2 0 X
12/06/1999 16 7 0 47 1 0 X
05/17/2000 15 10 3 47 2 0 X X
12/11/2000 17 1 3 63 2 0 X X
06/13/2001 15 11 3 47 4 1 X X

Subtotal 257 151 48 1095 33 7

NOTE: O = Compound detected above regulatory standard x = Compound detected below regulatory standard

Detection Summary - Alexander County Landfill Page 18 of 37
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Detection Sumruary - Alexander County Landfill F"age 210t 37

Detected Inorganic

Date Cadmium, total Chromium, total Cobalt, total Copper, total Lead, total Nickel, total Silver, total Thallium, total Vanadium
10/01/1994 X O X Q @] 0] X X
01/311995 O X X O O X
02/15/1995 Q X X O O X
03/07/1995 O X X 0 0 X
12/07/1995 O X O O X
05/06/1996 O X O O X
11/11/1996 X X X e} X X
06/24/1997 O X X
12/03/1997 X O X X 0] Q X
03/23/1998
04/30/1993
06/04/1998 X O X X 0] 0 X
11/18/1998 X 0] X 0] o} 8] X X
05/13/1999 o] X X Q O X
12/06/1999 X X X X X
05/17/2000 O X X O O X
12/11/2000 O X X 0] O X
06/13/2001 0] X X @] O X%

Subtotal

NOTE: O = Compound detected above regulatory standard x = Caompound detected below regulatory standard

Detection Summary - Alexander County Landill Page 19 of 37
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Table 2. Detection Summary
Alexander County Landfill

MW-5

Detected VOC

Date cis-1,2-Dichloroethene

10/01/1994
01/31/1995
02/15/1995
03/07/1995
12/07/1985
05/06/1998
11/11/1996
06/24/1997
12/03/1997 X
03/23/1998
04/30/1998
06/04/1998 X
11/18/1998
05/13/1999 X
12/06/1999
05/17/2000
12/11/2000
06/13/2001

Subtotal

NOTE: O = Compound detected above regulatory standard x = Compound detected below regulatory standard

Detection Summary - Alexander County Landfili Page 21 of 37



Table 2. Detection Summary
Alexander County Landtill

MW-5
Date Detected VOC
Zinc, total | 1,1-Dichloroethane Benzene Carbon disulfide Chloroethane Naphthalene Tetrachloroethylene Trichloroethylene
10/01/1994 @] X
01/31/1985 O X
02/15/1995 X X
03/07/1995 O X
12/07/1995 X X
05/06/1996 X X
1111/1996 X X
06/24/1997 X X X
12/031 997 X X o] X O @]
03/23/1998 X
04/30/1998
06/04/1998 X X O
11/18/1998 X X §]
05/13/1999 X X
12/06/1999 X X
05/17/2000 X X X
1211/2000 X X
06/13/2001 X X 0 X
Subtotal
NCTE: O = Compound detected above regulatory slandard x = Compound detected below regulatory standard

Detection Summary - Alexander County Landlill Page 20 of 37



Table 2. Detection Summary
Alexander County Landfill

MW-6
Date Inorganic Constituent Organic Constituent Detected Inorganic
Analyzed Detection Exceedance| Analyzed Detection Exceedance Barium, total Beryllium, total Chromium, total Cobalt, total

10/01/1994 15 4 1 47 0 0 X Q
01/311295 15 3 0 47 0 0 X X
02/15/1995 15 2 0 47 0 0 X X
03/07/1995 15 6 1 47 0 0 X o X
12/06/1995 15 3 0 47 0 0 X X
05/06/1996 18 4 1 47 0 0 X X
11/11/1996 15 5 0 47 0 0 X X X
06/24/1997 15 4 0 47 1 0 X X
12/03/1997 19 10 3 211 3 0 X X 0 X
03/23/1998 2 1 1 5 0 0
04/30/1998 2 1 1 5 0 ¢
06/04/1998 17 10 3 52 0 0 X X 0 X
11/18/1998 16 9 3 186 1 0 X X o X
05/13/19%89 17 9 2 56 0 0 X 8] X
12/06/1999 16 B 0 47 1 0 X X X
05/17/2000 15 7 0 47 1 0 X X X
12/11/2000 17 9 0 63 1 0 X X X
06/12/2001 15 5 0 47 2 0 X X X

Subtotal 257 100 16 1095 10 0

NOTE: O = Compound detected above regulatory standard x = Compound detecled below regulatory standard

Detection Summary - Alexander County Landtill Page 22 of 37



Table 2. Detection Summary
Alexander County Landfil

MW-6
Date Detected inorganic Detected VOC
Copper, total Lead, total Mercury Nickel, total _ Silver, total Vanadium _ Zinc, total | BHC, beta Carbon disulfide Chloroethane
10/01/1994 X X
01/31/1995 X
02/15/1995
03/07/1995 X X X
12/06/1995 X
05/06/1996 O X
11111996 X X
06/24/1997 X X X
12/03/1997 X O X @] X X X
03/23/1998 o
04/30/1998 0O
06/04/1998 X 8] O X X X
11/18/1998 X O o X X
05/13/1999 X X 0] X X X
12/06/1999 X X X X X
05/17/2000 X X X X X
12/11/2000 X X X X X b
06/12/2001 X X X
Subtotal
NOTE: O = Compound detectod above rogulalory standard x = Compound detected below requlalory slandard

Detection Summary - Aloxandor County Landifl Pago 23 of 37



Table 2. Detection Summary
Alexander County Landfill

MW-6

Detected VOC

Date cis-1,2-Dichloroethene

10/01/1994
01/31/1995
02/15/1995
03/07/1935
12/06/1995
05/06/1996
111171996
06/24/1997
12/03/1997
03/23/1998
04/30/1998
06/04/1998
11/18/1998 X
05/1311999
12/06/1999 X
05/17/2000
12/11/2000
06/12/2001

Subtotal

NOTE: O = Compound detected above regulatory standard x = Compound detected below regulatory standard

Detection Summary - Alexander County Landfill Page 24 of 37
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Table 2. Detection Summary

Alexander County Landfill
MwW-7
Date Inorganic Constituent Organic Constituent Detected Inorganic
Analyzed Detection Exceedance| Analyzed Detection Exceedance Antimony, total Barium, total Beryllium, total

10/01/1994 15 3 0 47 2 1 X
01/31/1985 15 3 0 47 3 1
02/15/1995 15 3 0 47 3 1
03/07/1995 15 5 0 47 2 i X
12/06/1995 15 0 0 47 3 1
05/06/1996 16 0 0 47 1 0
11/11/1996 15 7 0 47 1 0 X
06/24/1997 15 7 0 47 2 0 X
12/03/1997 19 8 0 211 6 1 X
03/23/1998 2 0 0 5 0 0
04/30/1998 2 0 0 5 0 0
06/04/1998 17 8 0 52 1 0 X X
11/18/1998 16 7 0 186 3 0 X X
05/13/1999 17 9 1 56 2 0 X X
12/06/1999 16 9 0 47 1 0 X X
05/17/2000 15 5 0 47 3 0 X X
12/12/2000 17 3 o 63 3 0 X
06/13/2001 15 3 0 47 4 1 X

Subtotal 257 80 1 1095 41 7

NOTE: © = Compound delected above regulatory standard

Detection Summary - Alexander County Landfill

x = Compound detected below regulalory standard

Page 25 of 37
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Table 2. Detection Summary
Alexander County Landfill

MW-7
Date Detected Inorganic Detected VOC
Chromium, total Cobalt, total Copper, total  Lead, total Nickel, total  Vanadium Zinc, total | 1,1-Dichioroethane BHC, alpha

10/01/1994 X X X

01/31/1995 X X X X

02/15/1995 % X X X

03/07/1995 X X X b X

12/06/1985 X

05/06/1996 X

11/11/1996 X X X X X X

06/24/1997 X X X

12/03/1997 X X X X X X X

03/23/1998

04/30/1998

06/04/1998 X X X X b X X

11/18/1998 X X X X X X X
05/13/1999 O X X X b X X X

12/06/1999 X X X X X X X X

05/17/2000 X X X X

12/12/2000 X X X

06/13/2001 X X X

Subtotal
NOTE: O = Compound detected above regulatory standard x = Compound detected below regulatory standard

Detection Summary - Alexander County Landfif Page 26 of 37
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Table 2. Detection Summary
Alexander County Landfill

MW-7

Detected VOC

Date Benzene Carbon disulfide Chioroethane Dichloromethane Methyl tert-butyl ether  cis-1,2-Dichloroethene

10/01/1984

01/31/1995 X
02/15/1995 X
03/07/1995

12/06/1995 X
05/06/1996

11/11/1996

06/24/1997 X

12/03/1997 O X X X X
03/23/1998

04/30/1998

06/04/1998

11/18/1998 X
05/13/1999 X

12/06/1999

05/17/2000 X X
12/12/2000 X
06/13/2001 0 X X

0000

Subtotal

NOTE: O = Compound detected above regulatory standard x = Compound detected below regulatory standard

Detection Summary - Alexander County Landfill Page 27 of 37
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Table 2. Delection Summary
Alexander County Landfill

MW.-8
Date Inorganic Constituent Organic Constituent Detected Inorganic
Analyzed Detection Exceedance| Analyzed Detection Exceedance Antimony, total Sarium, total Cadmium, total

10/01/1994 15 2 0 a7 1 0]
01/31/1985 15 3 0 47 1 0
02/15/1995 15 3 0 47 1 0
03/07/1995 15 2 0 47 1 0
12/06/1995 15 i 0 47 1 0
05/06/1996 16 1 1 47 1 0
11/11/1996 15 4 0 47 1 0 X X
06/24/1997 15 5 0] 47 2 0 X
12/031997 19 7 o 211 4 0
03/23/1998 2 1 1 5 0 o
04/30/1998 2 1 1 5 1 0]
06/04/1998 17 7 1 52 2 0 X
11/18/1998 16 5 0 186 3 0 X
05/1311999 17 5 0 56 2 0 X
12/06/1999 16 5 0 47 1 0 X
05/17/2000 15 8 0 47 0 0 X X
1212/2000 17 8 1 63 0 0 X
06/12/2001 15 6 0 a7 1 0 X

Subtotal 257 74 5 1095 23 0

NOTE: O = Compound detected above regulatory standard

Detection Summary - Alexander County Landiill

x = Compound detected helow regulatory standard

Page 28 of 37
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Table 2, Detection Summary
Alexander County Landfill

MW-§

Date Detected Inorganic Detected VOC
Chromium, tota} Cobalt, total Copper, total Lead, total Mercury Nickel, total Vanadium Zinc, total | 1,1-Dichloroethane

10/01/1994 X X X

01/31/1995 X X X

02/15/1995 X X X

03/07/1995 X

12/06/1995 X

05/06/1996 O

11111/1996

06/24/1997 X X

12/03/1997 X X X X

03/23/1998

04/30/1998

06/04/1998

11/18/1998

05/13/1999

12/06/1999

05/17/2000

12/12/2000

06/12/2001

Mo ¥ X X oM X X

P - - A 4
-
<
= 00
g
oM o X

>

>

o
® o=
X X X X

Subtotal

NOTE: O = Compound detected above regulatory standard x = Compound detected below regulatory standard

Detection Summary - Alexander County Land(fill Page 292 of 37
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Table 2. Detection Summary
Alexander County Landfili

MW-8

Detected VOC

Date BHC, alpha BHC,gamma Carbon disultide Chloroethane  Trichloroethylene  cis-1,2-Dichloroethene

10/01/19%4

01/311995

02/15/1995

Q3/0711995

12/06/1995

05/06/1996

11/11/1996

06/24/1997 X
12/03/1997 X X X
03/23/1998

04/30/1998 X

06/04/1998 ' X
11/18/1998 X X

05/13/1999 X
12/06/1999

05/17/2000

12/12/2000

06/12/2001 X

Subtotal

NOTE: O = Compound delected abave regulatory standard x = Compound delected below regulalory standard
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Table 2. Detection Summary
Alexander County Landfill

Mw.9
Date Inorganic Constituent Organic Constituent Detected Inorganic
Analyzed Detection Exceedance| Analyzed Detection Exceedance Barium, total Beryllium, total Chromium, total Cobalit, total
12/11/2000 17 8 0 83 2 0 X X X
06/13/2001 15 8 0 47 1 0 X X X X
Subtotal 32 16 0 110 3 0
Date Detected Inorganic Detected VOC
Copper, total Nickel, total Selenium, total Vanadium  Zing, total |{1,1-Dichloroethane cls-1,2-Dichloroethene

1211/2000 X X X X X X X
06/13/2001 X X X X X

NOTE: O = Compound detected above regulatory standard

x = Compound detected below regulatory standard

Detection Summary - Alexander County Landfill
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Table 2. Detection Summary
Alexander County Landifill

MW-10
Date Inorganic Constituent Organic Constituent Detected Inorganic
Analyzed Detection Exceedance| Analyzed Detection Exceedance Barium, total Chromium, total Copper, total  Nickel, total

12/11/2000 17 6 0 63 0 0 X X X X
06/12/2001 15 5 0 47 1 0 X X X

Subtotal 32 11 0 110 1 0

Date Detected Inorganic Detected VOC

Tin, totat Vanadium _ Zinc, total Carbon disulfide
12/11/2000 X X
06/12/2001 X X X
NOTE: O = Compound detected above regulatory standard x = Compound detected below regulatory standard
Page 32 of 37
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Table 2. Detection Summary
Alexander County Landfill

MW-11
Date inorganic Constituent Organic Constituent Detected Inorganic
Analyzed Detection Exceedance| Analyzed Detection Exceedance| Arsenic, total Barium, total Beryllium, total Chromium, total
12/11/2000 17 10 3 63 3 1 X X X 0
06/12/2001 15 10 3 47 5 1 X X O
Subtotal 32 20 6 110 8 2
Date Detected lnorganic Detected VOC
Cobalt, total Copper, total Lead, total  Nickel, total Thallium, total Vanadium Zinc, total 1,1-Dichloroethane 1,4-Dichlorobenzene
12/11/2000 X X 0 O X X X
06/12/2001 X X 0 o X X X X X
Date Detected VOC
Benzene Carbon disulfide cis-1,2-Dichloroethene
12/11/2000 0] X
06/12/2001 0 X X

NOTE: O = Compound detected above regulatory standard x = Compound detected below regulatory standard

Detection Summary - Alexander County Landfil Page 33 of 37



Table 2. Detection Summary
Alexander County Landfill

MW-12
Date Inorganic Constituent Organic Constituent Detected Inorganic
Analyzed Detection Exceedance| Analyzed Detection Exceedance| Arsenic, total Barium, total Beryliium, total Chromium, total
12/11/2000 17 11 4 63 5 2 X O X 0
06/13/2001 15 9 2 47 6 2 X X 0
Subtotal 32 20 6 110 11 4
Date Detected Inorganic Detected VOC
Cobalt, total Copper, total Lead, total Mercury Nickel, total  Vanadium Zinc, total 1,1-Dichloroethane 1,4-Dichlorobenzene
12/11/2000 X x O X 0 X X X X
06/13/2001 X X X 0O X X X X
Date Detected VOC
Benzene Chicroethane Dichloromethane cis-1,2-Dichloroethene
1211172000 o] ] X
06/13/2001 0 X 0 X
NOTE: O = Compound detected above regulatory standard x = Compound delected below regulatory standard

Detection Summary - Alexander County Landfill Page 34 of 37
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Table 2. Detection Summary
Alexander County Landfill

MW-13
Date Inorganic Constituent Organic Constituent Detected Inorganic
Analyzed Detection Exceedance| Analyzed Detection Exceedance|Antimony, total Barium, total Beryllium, totat Chromium, total

12/11/2000 17 9 0 63 0 0 X X X
06/12/2001 15 9 2 47 1 0 X X 0]

Subtotal 32 18 2 110 1 0

Date Detected Inorganic Detected VOC

Cobalt, total Copper, total Lead, total Nickel, total Tin, total Vanadium Zing, total | Carbon disulfide
12/11/2000 % X X x X X
06/12/2001 X X O X X X X
NOQTE: O = Compound detected above regulalory standard x = Compound detected below regulalory standard

Detection Summary - Alexander County Landfill Page 35 of 37
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Table 2. Detection Summary
Alexander County Landfill

MW-14
Date Inorganic Constituent Qrganic Constituent Detected Inorganic
Analyzed Detection Exceedance| Analyzed Detection Exceedance| Barium, total Chromium, total Cobalt, total Copper, total

12/12/2000 17 7 0 63 2 0 X X X X
06/13/2001 15 8 0 47 2 0 X X X X

Subtotal 32 15 0 110 4 1]

Date Detected Incrganic Detected VOC

Nickei, total Thallium, totai Vanadium Zinc, total 1,1-Dichloroethane cis-1,2-Dichloroethene
12/12/2000 X X X X X
06/13/2001 X X X X X X
NOTE: O = Compound detected above regulatory standard x = Compound detected below regulatory standard
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Table 2. Detection Summary

Alexander County Landfil
MW-15
Date Inorganic Constituent Organic Constituent Detected Inorganic
Analyzed Detection Exceedance | Analyzed Detection Exceedance|Antimony, total Arsenic, total  Barlum, total Beryllium, total
12/11/2000 17 8 0 63 1 0 X
06/12/2001 15 11 2 47 3 1 X X X X
Subtotal 32 19 2 110 4 1
Date Detected Inorganic Detected VOC
Chromium, total Cobalt, total Copper, total Lead, total Mercury Nickel, total Vanadium Zinc, total 1,1-Dichioropethane
12/11/2000 X X X X X X X X
06/12/2001 O X X G X X X X
Dat Detected VOC
€ Benzene Carbon disulfide
12/11/2000
06/12/2001 O

NOTE: O = Gompound delected above regulatory standard

Detection Summary - Alexander County Landfil

x = Compound detected below regulatory standard
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Figure 1. Map Showing Concentrations of Frequently Detected VOCs (June, 2001)
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Figure 2. Map Showing Concentrations of Frequently Detected VOCs (June, 2001)
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Figure 3. Map Showing Concentrations of Frequently Detected VOCs (June, 2001)
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Figure 4. Map Showing Concentrations of Frequently Detected VOCs (June, 2001)
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Figure 7. Aliphatic Compounds Detected in MW-3
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Figure 9. Indicator VOCs Detected in MW-4R
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Figure 10. Indicator VOCs Detected in MW-5
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Figure 11. Indicator VOCs Detected in MW-7
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Figure 13. Levels of 1,1-Dichloroethane in Monitoring Wells near Transfer Station

1,1-Dichloroethane
Multi-Well Time-Series Graph

ao
25 /_, B”’E’\
20
&
b H—
X 152\K VE\S\ /E\E = ES
5
g u\ \E\ /E/ .
[ =
§1.0 3——.—.\/‘ =
Q
O
05
0.% — 0> o . o S - S
§ g% ¢ 3 3 § 3 3 & & &
T e = @ = o b @ 3 z = o = o
= X S by = < g T - o s B = &
S i o © = o b = = N by ™ =
— iy -~ n - <] - w - iy - [T - W
Sample Date
®MA-3 OMW-7 BMW-11 AMW-12
Figure 14. Levels of 1,4-Dichlorobenzene in Monitoring Wells near Transfer Station
1,4-Dichlorcbenzene
80 Muiti-Well T'fne-Series Graph
) —
a1
6.0
i / \/ i
- 50 2
- AN ¢ /
E 4.0
: [N /
e 30 .
: oV ] |
5
N ARYERY |
1.0 /
o%l ™ ¥ 3 g T &—3
‘:zéi%—aﬁgééé§§§
T e = @ = = = @ Ps) = = o = S
° 5 = % T s & § = 5 8 5 ¥ &
Sample Date

SMW-3 OMW-7 BRMW-11 AMW-12

Time-Series Plots for indicator VOCs

NOTE: Non-detects replaced with zero



- Figure 15. Levels of Benzene Detected in Monitoirng Wells near Transfer Station
Benzene
Multi-Well Time-Series Graph
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- Figure 16. Levels of cis-1,2-Dichloroethylene Detected in Monitoirng Wells near Transfer Station
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Figure 17. Levels of Carbon Disulfide
Carbon disulfide
Multi-Weli Time-Series Graph
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=ATSDR

1,1-DICHLOROETHANE

CAS # 75-34-3

Ageney for Toxic Substances and Discase Registry ToxIFAQs

July 1999

This fact sheet answers the most frequently asked health questions (FAQs) about 1,1-dichloroethane. For
more information, call the ATSDR Information Center at 1-888-422-8737. This fact sheet is one in a series
of summaries about hazardous substances and their health effects, This information is important because
this substance may harm you. The effects of exposure to any hazardous substance depend on the dose, the
duration, how you are exposed, personal traits and habits, and whether other chemicals are present.

" HIGHLIGHTS: 1,1-Dicliloroetha

‘ ]‘e-is-fﬁsgﬂégtoz:wmake other chemicals:and to dissolve

and remove grease. Breathing very high levels can affect your heart and animal
studies have seen kldney disease from long-term exposure to high levels in air.
1,1-Dichloroethane has*bé'eﬂ found in at least 248 of the 1,430 National Priorities
List sites identified by :"tli_é-.‘-Ehvil:‘onmmtﬁl- Protection Agency (EPA).

P EEE———————

— I R

What is 1,1-dichloroethane?
(Pronounced 1,1-di/ k16r’ 6 &th/ an’)

1,1-Dichloroethane is a colorless, oily liquid with a sweet
odor. It evaporates easily at room temperature and burns easily.
1t does not occur naturally in the environment.

In the past, 1,1-dichloroethane was used as a surgical
anesthetic, but it is no longer used this way. Today it is used
primarily to make other chemicals, to dissolve substances
such as paint, varnish, and finish removers, and to remove
grease.

What happens to 1,1-dichloroethane when it

enters the environment?

0 1,1-Dichloroethane is released from industrial processes
primarily to the air. ‘

Q 1,1-Dichloroethane evaporates from water rapidly into
the air.

Q It can also be found in the air as a breakdown product of
another chemical, 1,1,1-trichloroethane.

A—

0 1,1-Dichloroethane does not dissolve easily in water.

O Small amounts of 1,1-dichloroethane released to soil can
evaporate into the air or move into groundwater.

O Itis not known how long it stays in soil.

O 1,1-Dichloroethane is not expected to build up in the
body tissues of animals.

How might I be exposed to 1,1-dichloroethane?

O Breathing air containing it from industrial releases or
hazardous waste sites.

@ Drinking contaminated tap water.
O Touching soil containing it.

O Touching contaminated materials in the workplace.

How can 1,1-dichloroethane affect my health?

Very limited information is available on the effects of
1,1-dichlorcethane on people’s health. The chemical was dis-
continued as a surgical anesthetic when effects on the hear,
such as irregular heart beats, were reported.

US. DEPARTMENT OF HEALTHAND HUMAN SERVICES. Public Health Serviee

Aveney for Toxic Substances and Disease Registry
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1,1-DICHLOROETHANE

CAS # 75-34-3

ToxFAQs Internet address via WWW is hitp://www.atsdr.ede.gov/toxfaq.html

Studies in animals have shown that 1,1-dichloroethane
can cause kidney disease after long-term expasure to high
levels in air. Delayed growth was seen in the offspring of ani-
mals who breathed high concentrations of the chemical during
pregnancy.

How likely is 1,1-dichloroethane to cause cancer?

The Department of Health and Heman Services (DHHS),
the International Agency for Research on Cancer (IARC), and
the EPA have not classified 1,1-dichloroethane for carcinoge-
nicity.

1,1-Dichloroethane caused cancer in one study in which
rats and mice were fed large doses of the chemical for their
lifetimes.

Is there a medical test to show whether I’ve been
exposed to 1,1-dichloroethane?

Tests are available that measure 1,1-dichloroethane in
urine, blood, breath, and body tissues. These tests aren't avail-
able at most doctors' offices, but can be done at a special labo-
ratory that has special equipment.

The tests must be done soon after exposure occurs, be-
cause most of the 1,1-dichloroethane that is taken into the
body leaves within 2 days. In addition, these tests cannot
tell you when you were exposed, or whether health effects
will occur.

Has the federal government made
recommendations to protect human health?

The EPA requires that spills or accidental releases into the
environment of 1,000 pounds or more of 1,1-dichloroethane be

reported to the EPA.

The Occupational Safety and Health Administration
(OSHA) has set an occupational exposure limit of 400 milli-
grams of 1,1-dichloroethane per cubic meter of air (400 mg/m?)
for an 8-hour workday, 40-hour workweek.

The National Institute for Qccupational Safety and Health
(NIOSH) and the American Conference of Governmental indus-
trial Hygienists (ACGIH) recommend the same exposure limit
in air.

NIOSH currently recommends that a level of 12,150
mg/m’® be considered immediately dangerous to life and
health. This is the exposure level of 1,1-dichloroethane that
is likely to cause permanent health problems or death.

The federal recommendations have been uipdated as of
July 1999,

Glossary

Anesthetic: A substance used to cause numbness.
Carcinogenicity: Ability to cause cancer.

CAS: Chemical Abstracts Service.

Evaporate: To change into a vapor or gas.
Milligram (mg}): One thousandth of a gram.

Source of Information

Agency for Toxic Substances and Disease Registry. 1990.
Toxicological profile for 1,1-dichloroethane. Atlanta, GA: U.S.
Department of Health and Human Services, Public Health Ser-
vice.

Animal testing is sometimes necessary to find out how
toxic substances might harm people or to treat those who have
been exposed. Laws today protect the welfare of research ani-
mals and scientists must follow strict guidelines.

Where can I get more information?
Registry, Division of Toxicology,

ment if you have any more questions or concerns.

For more information, contact the Agency for Toxic Substances and Disease
1600 Clifton Road NE, Mailstop E-29, Atlanta, GA 30333. Phone: 1-888-422-8737,
FAX: 404-639-6359. ToxFAQs Internct address via WWW is htp://www.atsdr.cdc.gov/toxfag.html ATSDR can tell you where
to find occupational and environmental health clinics. Their specialists can recognize, evaluate, and treat illnesses resulting
from exposure to hazardous substances. You can also contact your community or state health or environmental quality depart-

n.

J
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=ATSDR 1,2-DICHLOROETHENE
CAS # 540-59-0, 156-59-2, and 156-60-5

Ageney for Toxic Substances and Disease Registry ToxFAQs September 1997

This fact sheet answers the most frequently asked health questions (FAQs) about 1,2-dichloroethene. For
more information, call the ATSDR Information Center at 1-888-422-8737. This fact sheet is one in a series
of summaries about hazardous substances and their health effects. This information is important because
this substance may harm you. The effects of exposure to any hazardous substance depend on the dose, the

duration, how you are exposed, personal traits and habits, and whether other chemicals are present.

-workplaces where
sin 1 , ) 2ican, make you feel
nauseous, drowsy, anditired. .cis<1,2-Dichloroethene has been: ound in:at least 146
of the 1,430:National Priorities List sites identified by the Environmental Protection
Agency (EPA). trans-1,2-Dichloroethene was found in at least 563 NPL sites. 1,2-
Dichloroethene was found at 336 sites, but the isomer (cis- or frans-) was not specified.

' —— — a— - S
What is 1,2-dichloroethene? QO There is a slight chance that 1,2-dichloroethene will
o N break down into vinyl chloride, a different chemical
(Pronounced 1,2-di-kl6r/ o-&th/en) which is believed to be more toxic than 1,2-dichloro-
ethene,

1,2-Dichloroethene, also called 1,2-dichloroethylene, isa
highly flammable, colorless liquid with a sharp, harsh odor. Itis
used to produce solvents and in chemical mixtures. You can How might I be exposed to 1,2-dichloroethene?
smell very small amounts of 1,2-dichloroethene in air (about 17

parts of 1,2-dichloroethene per million parts of air {17 ppm]). O Breathing 1,2-dichloroethene that has leaked from haz-

ardous waste sites and landfills.

There are two forms of 1,2-dichloroethene; one is called 0 Drinking contaminated tap water or breathing vapors
cis-1,2-dichloroethene and the other is called trans-1,2-di- from _conta}minated water while cocking, bathing, or
chloroethene, Sometimes both forms are present as a mixture. washing dishes.

0 Breathing 1,2-dichloroethene, touching it, or touching
contaminated materials in the workplace.

What happens to 1,2-dichloroethene when it
enters the environment?
Q 1,2-Dichloroethene evaporates rapidly into air. How can 1,2-dichloroethene affect my health?

In the air, it takes about 5-12 days for half of it to break Breathing high levels of 1,2-dichloroethene can make

|
down, . . . .
you feel nauseous, drowsy, and tired; breathing very high
Q Most |,2-dichloroethene in the soil surface or bodies of levels can kill you.
water will evaporate 1nto air.
O 1.2-Dichloroethene can travel through soil or dissolve in When animals breathed high levels of trans-1,2-
water in the soil. It is possible that it can contaminate dichloroethene for short or longer periods of time, their livers
groundwater. and lungs were damaged and the effects were more severe

Q In groundwater, it takes about 13-48 weeks to break down.  with longer exposure times. Animals that breathed very high
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levels of trans-1,2-dichloroethene had damaged hearts.

Animals that ingested extremely high doses of cis- or
trans-1,2-dichloroethene died.

Lower doses of cis-1,2-dichloroethene caused effects on
the blood, such as decreased numbers of red blood cells, and
also effects on the liver.

The long-term (365 days or longer) human heaith effects
after exposure to low concentrations of 1,2-dichloroethene
aren’t known. One animal study suggested that an exposed
fetus may not grow as quickly as one that hasn’t been exposed.

Exposure to 1,2-dichloroethene hasn’t been shown to
affect fertility in people or animals.

How likely is 1,2-dichloroethene to cause cancer?

The EPA has determined that cis-1,2-dichloroethene is not
classifiable as to its human carcinogenicity.

No EPA cancer classification is available for trans-1,2-
dichloroethene.

Is there a medical test to show whether I’ve been
exposed to 1,2-dichloroethene?

Tests are available to measure concentrations of the break-
down products of 1,2-dichloroethene in blood, urine, and tis-
sues. However, these tests aren’t used routinely to determine
whether a person has been exposed to this compound. This is
because after you are exposed to 1,2-dichloroethene, the
breakdown products in your body that are detected with these
tests may be the same as those that come from exposure o
other chemicals. These tests aren't available in most doctors'
offices, but can be done at special laboratories that have the
right equipment,

Has the federal government made ‘
recommendations to protect human health?

The EPA has set the maximum allowable level of cis-1,2-
dichloroethene in drinking water at 0.07 milligrams per liter of
water (0.07 mg/L) and trans-1,2-dichloroethene at 0.1 mg/L.

The EPA requires that any spills or accidental release of
1,000 pounds or more of 1,2-dichloroethene must be reported
to the EPA.

The Occupational Health Safety and Health Administra-
tion (OSHA) has set the maximum allowable amount of
1,2-dichloroethene in workroom air during an 8-hour workday
in a 40-hour workweek at 200 parts of 1,2-dichloroethene per
million parts of air (200 ppm).

Glossary

Carcinogenicity: Ability of a substance to cause cancer.
CAS: Chemical Abstracts Service.

Fertility: Ability to reproduce.

Ingest: To eat or drink something.

Milligram {mg): One thousandth of a gram.

ppm: Parts per million.

Solvent: A chemical that can dissolve other substances.

Source of Information

This ToxFAQs information is taken from the 1996 Toxico-
logical Profile for 1,2-Dichloroethene produced by the Agency
for Toxic Substances and Disease Registry, Public Health Ser-
vice, U.S. Department of Health and Human Services, Public
Health Service in Atlanta, GA.

Animal testing is sometimes necessary to find out how
toxic substances might harm people and how to treat people
who have been exposed. Laws today protect the welfare of
research animals and scientists must follow strict guidelines.

Where can I get more information?  For more information, contact the Agency for Toxic Substances and Disease
Registry, Division of Toxicology, 1600 Clifton Road NE, Mailstop E-29, Atlanta, GA 30333. Phone: 1-888-422-8737,
FAX: 404-639-6359. ToxFAQs Internet address via WWW is http://www.atsdr.cdc.gov/toxfaq.htmi ATSDR can tell you
where to find occupational and environmental health clinics. Their specialists can recognize, evaluate, and treat illnesses
resulting from exposure to hazardous substances. You can also contact your community or state health or environmental
quality department if you have any more questions or concerns.
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1,4-DICHLOROBENZENE
CAS # 106-46-7

June 1999

Agency for Toxic Substances and Discase Registry ToxFAQs

This fact sheet answers the most frequently asked health questions (FAQs) about 1,4-dichlorobenzene. For
more information, call the ATSDR Information Center at 1-888-422-8737. This fact sheet is one in a series
of summaries about hazardous substances and their health effects. It’s important you understand this
information because this substance may harm you. The effects of exposure to any hazardous substance
depend on the dose, the duration, how you are exposed, personal traits and habits, and whether other chemicals

are present.

'”-f:the Environmental-. PI‘OtﬁOthnw.:

ean cause dlzzmess, ‘headaches, and llver problems. 1,4-Dichlorobenzene has
been found in at least 281 of 1,467 Natlonal Pnorltles List sites identified by

e ,’éiene; éhaip‘-pelis. mostly from
s-air. Extremely high exposures

|

What is 1,4-dichlorobenzene?

(Pronounced 1,4-d1” kiér' © bén/ zen’)

1,4-Dichlorobenzene is a chemical used to control moths,
molds, and mildew, and to deodorize restrooms and waste con-
tainers. It is also called para-DCB or p-DCB. Other names in-
clude Paramoth, Para crystals, and Paracide reflecting its wide-
spread use to kill moths.

At room temperature, p-DCB is a white solid with a
strong, pungent odor. When exposed to air, it slowly changes
from a solid to a vapor. It is the vapor that acts as a deodorizer
or insect killer. Most people recognize the odor as the smell of
mothballs, and can smell p-DCB in the air at very low levels.
Most p-DCB in our environment comes from its use in moth
repellent products and in toilet deodorizer blocks.

What happens to 1,4-dichlorobenzene when it
enters the environment?

Q In air, it breaks down to harmless products in about a
month.

@ It does not dissolve easily in water.
QO Itis not easily broken down by soil organisms.

0O TItevaporates easily from water and soil, so most is found
in the air.

@ Tt is taken up and retained by plants and fish.
How might I be exposed to 1,4-dichlorobenzene?

0  Breathing indoor air in public restrooms and homes that
use p-DCB as a deodorizer.

Breathing air around some mothballs (check the label).
Breathing workplace air where p-DCB is manufactured.

Drinking contaminated water around hazardous waste
sites.

Eating foods such as pork, chicken, and eggs that are
contaminated with p-DCB from its use as an odor control
product in animal stalls.

Q Eating fish from contaminated waters,

How can 1,4-dichlorobenzene affect my health?

0O 0oo

There is no evidence that moderate use of common
household products that contain p-DCB will result in harmful
effects to your health. Harmful effects, however, may occur
from high exposures. Very high usage of p-DCB products in
the home can result in dizziness, headaches, and liver prob-
lems. Some of the patients who developed these symptoms
had been using the products for months or even years after
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they first began to feel ill.

Workers breathing high levels of p-DCB (1,000 times more
than levels in deodorized rooms) have reported painful irrita-
tion of the nose and eyes. There are cases of people who have
eaten p-DCB products regularly for months to years because of
its sweet taste. These people had skin blotches and lower num-
bers of red blood cells.

How likely is 1,4-dichlorobenzene to cause
cancer?

The Department of Health and Human Services (DHHS)
has determined that p-DCB may reasonably be anticipated to
be a carcinogen. There is no direct evidence that p-DCB can
cause cancer in humans, However, animals given very high
levels in water developed liver and kidney tumors.

How can 1,4-dichlorobenzene affect children?

Children are exposed to p-DCB in many of the same ways
that adults are. Children may be at higher risk, due to acciden-
tal exposures such as swallowing p-DCB used in the home in
mothballs or toilet bow! deoderant blocks. There is very little
information on how children react to p-DCB exposure, but
children would probably show the same effects as adults.

No studies in people or animals show that p-DCB crosses
the placenta or can be found in fetal tissues. Based on other
similar chemicals, it is possible that this could occur. There is
no credible evidence that p-DCB causes birth defects. One
study found dichlorobenzenes in breast milk, but p-DCB has
not been specifically measured.

How can families reduce the risk of exposure to
1,4-dichlorobenzene?
You should not let children play with or drink toilet bowl

water because it may contain p-DCB. Do not let children rub
mothballs or cleaners containing p-DCB on their skin, Pesti-

cides, bathroom deoderizers, and mothballs containg p-DCB
should be stored out of reach of young children. Always store
household chemicals in their original containers. Never store
them in containers children would find attractive to eat or
drink from, such as old soda bottles.

Is there a medical test to show whether I’ve been
exposed to 1,4-dichlorobenzene?

Tests are available to measure your exposure to p-DCB.
The most common test measures a breakdown product of p-
DCB called 2,5-dichlorophenol in urine and blood. If there is
2,5-dichlorophenol in the urine, it indicates that the person
was exposed to p-DCB within the previous day or two. The test
that measures p-DCB in your blood is less common.

Has the federal government made
recommendations to protect human health?

The EPA has set 2 maximum contaminant level of 75 mi-
crograms of p-DCB per liter of drinking water (75 pg/L).

p-DCB is also an EPA-registered pesticide. Manufacturers
must provide certain information to EPA for it to be used as a
pesticide.

The Occupational Safety and Health Administration
(OSHA) has set a maximum level of 75 parts of p-DCB per mil-
lion parts air in the workplace (75 ppm) for an 8-hour day,
40-hour workweek.

Source of Information

Agency for Toxic Substances and Disease Registry
(ATSDR). 1998. Toxicological profile for 1,4-dichiorobenzene.
Atlanta, GA: U.S. Department of Health and Human Services,
Public Health Service.

Animal testing is sometimes necessary to find out how
toxic substances might harm people and how to treat people
who have been exposed. Laws today protect the welfare of
research animals and scientists must follow strict guidelines.

Registry, Division of Toxicology,

I Where can I get more information? For more information, contact the Agency for Toxic Substances and Disease
1600 Clifton Road NE, Mailstop E-29, Atlanta, GA 30333. Phone:1-888-422-8737,
FAX: 404-639-6359. ToxFAQs Internet address via WWW is http://www.atsdr.cdc.gov/toxfaq.html  ATSDR can tell you
where to find occupational and environmental health clinics. Their specialists can recognize, evaluate, and treat illnesses
resulting from exposure to hazardous substances. You can also contact your community or state health or environmental
quality department if you have any more questions or concerns.
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This fact sheet answers the most frequently asked health questions (FAQs) about benzene. For more
information, call the ATSDR Information Center at 1-888-422-8737. This fact sheet is one in a series of
summaries about hazardous substances and their health effects. This information is important because this
substance may harm you. The effects of exposure to any hazardous substance depend on the dose, the

duration, how you are exposed, personal traits and habits, and whether other chemicals are present.

Ong-term bemme exposure causes effects on the bone
:d Af‘leukemla. Benzene has been found in-at least

| Protectlon Agency ( ]
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O It breaks down more slowly in water and soil, and can pass

What is benzene? .
through the soil into underground water.

Pronounced bén/zén’
( ) O Benzene does not build up in plants or animals.

Benzene is a colorless liquid with a sweet odor. It evapa- How might I be expose d to benzene?
rates into the air very quickly and dissolves slightly in water O Outdoor air contains low levels of benzen.e from tobacco

It is highly flammablc. anfi is formed from both natural pro- smoke, automobile service stations, exhaust from motor
cesses and human activities. vehicles, and industrial emissions.
Benzene is widely used in the United States; it ranks in Q Indoor air generally contains higher levels of benzene

from products that contain it such as glues, paints, furni-

the top 20 chemicals for production volume. Some industries
ture wax, and detergents.

use benzene to make other chemicals which are used to make
plastics, resins, and nylon and synthetic fibers. Benzene is

also used to make some types of rubbers, lubricants, dyes,
detergents, drugs, and pesticides. Natural sources of benzene O  Leakage from underground storage tanks or from hazard-
ous waste sites containing benzene can result in benzene

include volcanoes and forest fires. Benzene is also a natural contamination of well water,
part of crude oil, gasoline, and cigaretie smoke. Q

{0  Air around hazardous waste sites or gas stations witl con-
tain higher levels of benzene.

People working in industries that make or use benzene

may be exposed to the highest levels of it.

What happens to benzene when it enters the
O A major source of benzene exposures is tobacco smoke.

environment?
?
O Industrial processes are the main source of benzene in the How can benzene affect my health?
environment. Breathing very high levels of benzene can result in death,

while high levels can cause drowsiness, dizziness, rapid heart
rate, headaches, tremors, confusion, and unconsciousness. Eat-
ing or drinking foods containing high Jevels of benzene can
Benzene in the air can attach to rain or snow and be car- cause vomiting, irritation of the stomach, dizziness, sleepiness,
ried back down to the ground. convulsions, rapid heart rate, and death.

Benzene can pass into the air from water and soil.

Q

0O It reacts with other chemicals in the air and breaks down
within a few days.

(W]
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The major effect of benzene from long-term (365 days or Has the federal government made

longer) exposure is on the blood. Benzene causes harmful recommendations to protect huiman health?
effects on the bone marrow and can cause a decrease in red

blood cells leading to anemia. It can also cause excessive
bleeding and can affect the immune system, increasing the
chance for infection.

The EPA has set the maximum permissible level of ben-
zene in drinking water at 0.005 milligrams per liter
(0.005 mgL). The EPA requires that spills or accidental re-
leases into the environment of 10 pounds or more of benzene

Some women who breathed high levels of benzene for be reported to the EPA.
many months had irregular menstrual periods and a decrease in
the size of their ovaries. It is not known whether benzene ex-
posure affects the developing fetus in pregnant women or fer-
tility in men.

Animal studies have shown low birth weights, delayed
bone formation. and bone marrow damage when pregnant ani-

The Occupational Safety and Health Administration
(OSHA) has set a permissible exposure limit of 1 part of ben-
zene per million parts of air (1 ppm) in the workplace during
an 8-hour workday, 40-hour workweek.

mals breathed benzene. Glossary
Anemia: A decreased ability of the blood to transport oxygen.
. . 9
How likely is benzene to cause cancer. Carcinogen: A substance with the ability to cause cancer.

The Department of Heaith and Human Services (DHHS) CAS: Chemical Abstracts Service.
has determined that benz.ene is a known humal.l carcm‘ogen. Chromosomes; Parts of the cells responsible for the develop-
Long-term exposure to high levels of benzene in the air can ment of hereditary characteristics.

cause leukemia, cancer of the blood-forming organs. Metabolites: Breakdown products of chemicals.

Is there a medical test to show whether I’ve been Milligram (mg): One thousandth of 2 gram.

exposed to benzene? Pesticide: A substance that kills pests.

Several tests can show if you have been exposed to ben-
zene. There is test for measuring benzene in the breath; this Source of Information
test must be done shortly after exposure. Benzene can also be
measured in the blood, however, since benzene disappears This ToxFAQs information is taken from the 1997 Toxico-
rapidly from the blood, measurements are accurate only for logical Profile for Benzene (update) produced by the Agency
recent eXposures. for Toxic Substances and Disease Registry, Public Health Ser-

vice, U.S. Deparument of Health and Human Services, Public

In the body, benzene is converted to products called me- Health Service in Atlanta, GA.

tabolites. Certain metabolites can be measured in the urine.
However, this test must be done shortly after exposure and is Animal testing is sometimes necessary to find out how
not a reliable indicator of how much benzene you have been toxic substances might harm people and how to treat people

exposed to, since the metabolites may be present in urine from  who have been exposed. Laws today protect the welfare of

other sources. research animals and scientists must follow strict guidelines.

Where can I get more information?  For more information, contact the Agency for Toxic Substances and Discase
Registry, Division of Toxicology, 1600 Clifton Road NE, Mailstop E-29, Atlanta, GA 30333. Phone: 1-888-422-8737,
FAX: 404-639-6359. ToxFAQs Internet address via WWW is http:/fwww.atsdr.cde.gov/toxfag.heml ATSDR can tell you
where to find occupational and environmental health clinics. Their specialists can recognize, evaluate, and treat illnesses
resulting from exposure to hazardous substances. You can also contact your community or state health or environmental
quality department if you have any more questions or Concerns.

Federal Reeveling Program reinted on Reeveled Paper
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AGENCY FOR TOXIC SUBSTANCES CAS # 108'88'3

AND DISEASE REGISTRY

Division of Toxicology ToxFAQs™ February 2001

This fact sheet answers the most frequently asked health questions (FAQs) about toluene. For more information,
call the ATSDR Information Center at 1-888-422-8737. This fact sheet is one in a series of summaries about
hazardous substances and their health effects. It’s important you understand this information because this
substance may harm you. The effects of exposure to any hazardous substance depend on the dose, the duration,

how you are exposed, personal traits and habits, and whether other chemicals are present.

- HIGHLIGHTS: Exposure to ‘th’lue‘ne' occurs from breathing contaminated
workplace air, in automobile exhaust, some consumer products paints, paint
thinners, fingernail polish,lacquers, and:adhesives. Toluene affects the nervous l
system. Toluene has:been: found at 959 of ‘the 1,591 National Prlorlty List sites | !
identified by the Environmental: Protection Agency

i A e R - i

What is toluene? O Toluene does not usually stay in the environment long.

Toluene is a clear, colorless liquid with a distinctive smell. Q Toluene does not concentrate or buildup to high levels in

Toluene occurs naturaly in crude oil and in the tolu tree. It animals.
is also produced in the process of making gasoline and

other fuels from crude oi} and making coke from coal. How might I be exposed to toluene?

Toluene is used in making paints, paint thinners, fingernail
polish, lacquers, adhesives, and rubber and in some printing

and leather tanning processes.

0 Breathing contaminated workplace air or automobile
exhaust.

0 Working with gasoline, kerosene, heating oil, paints, and
What happens to toluene when it enters the lacquers.

environment? o
{3 Drinking contaminated well-water.

0 Toluene enters the environment when you use materials
that contain it. It can also enter surface water and
groundwater from spills of solvents and petrolieum products
as well as from leasking underground storage tanks at ‘
gasoline stations and other facilities. How can toluene affect my health?

0 Living near uncontrolled hazardous waste sites containing
toluene products,

0 When toluene-containing products are placed in landfills Toluene may affect the nervous system. Low to moderate
or waste disposal sites, the toluene can enter the soil or levles can cause tiredness, confusion, weakness, drunken-
water near the waste site. type actions, memory loss, nausea, loss of appetite, and

.S, DEPARTMENT OF HEALTH AND HUMAN SERVICES, Public Health Service
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hearing and color vision loss. These symptoms usually
disappear when exposure is stopped.

Inhaling High levels of toluene in a short time can make you
feel light-headed, dizzy, or sleepy. It can also cause
unconsciousness, and even death.

High levels of toluene may affect your kidneys.

How likely is toluene to cause cancer?

Studies in humans and animals generally indicate that
toluene does not cause cancer.

The EPA has determined that the carcinogenicity of toluene
can not be classified.

How can toluene affect children?

It is likely that health effects seen in children exposed to
toluene will be similar to the effects seen in adults.

Some studies in animals suggest that babies may be more
sensitive than adults,

Breathing very high levels of toluene during pregnancy can
result in children with birth defects and retard mental
abilities, and growth. We do not know if toluene harms the
unbom child if the mother is exposed to low levels of toluene

during pregnancy.

How can families reduce the risk of exposure to
toluene?

O Use toluene-containing products in well-ventilated areas.

I When not in use, toluene-containing products should be
tightly covered to prevent evaporation into the air.

Is there a medical test to show whether I've been
exposed to toluene?

There are tests to measure the tevel of toluene or its
breakdown products in exhaled air, urine, and blood. To
determine if you have been exposed to toluene, your uring or
blood must be checked within 12 hours of exposure. Several
other chemicals are also changed into the same breakdown
products as toluene, so some of these tests are not specific

for toluene.

Has the federal government made
recommendations to protect human health?

EPA has set a limit of 1 milligram per liter of drinking water (1

mg/L)

Discharges, releases, or spills of more than 1,000 pounds of
toluene must be reported to the National Response Center.

The Occupational Safety and Health Administration has set a
limit of 200 parts toluene per million of workplace air (20¢

ppm).

Source of Information

Agency for Toxic Substances and Disease Registry
(ATSDR). 2000. Toxicological Profile for Toluene. Atlania,
GA: U.S. Department of Health and Human Services, Public
Health Service.

Registry, Division of Toxicology,

from exposure to hazardous substances.
department if you have any more uestions or cONCerns.

Where can I get more information?  For more information, contact the Agency for Toxic Substances and Disease
1600 Clifton Road NE, Mailstop E-29, Atlanta, GA 30333. Phone; 1-888-422-8737.
l FAX: 404-639-6359. ToxFAQs™ Internet address is hitp://www.atsdr.cdc.gov/toxfag.html . ATSDR can tell you where 10

find occupational and environmental health clinics. Their specialists can recognize, evaluate, and treat illnesses resulting
You can also contact your community or state health or environmental quality
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Ageney for Toxic Substances and Discase Registry ToxFAQs

September 1996

This fact sheet answers the most frequently asked health questions (FAQs) about xylene. For more information,
call the ATSDR Information Center at 1-888-422-8737. This fact sheet is one in a series of summaries
about hazardous substances and their health effects. It’simportant you understand this information because |
this substance may harm you. The effects of exposure to any hazardous substance depend on the dose, the
duration, how you are exposed, personal traits and habits, and whether other chemicals are present.

yin the workplace.and when you-use paint,
' ducts that contain it. People who: breathe
- high'levels ave dizziness sion, and-a change in their sense of balance.
This substance has been found’ east 658 of the 1,430 National Priorities List
sites identified by the Environmental Protection Agency (EPA).

A — —— —
What is xylene? T In the air, it is broken down by sunlight into other less i
harmful chemicals.
(Pronounced z¥1en) O Itis broken down by microorganisms in soil and water.
Xylene is a colorless, swect—?,melling liquid that catches QO Only a small amount of it builds up in fish, shellfish. plants,
on fire easily. It occurs naturally in petroleurn and coal tar and and animals living in xylene-contaminated water.

is formed during forest fires. You can smell xylene in air at
0.08-3.7 parts of xylene per million parts of air (ppm} and

begin to taste it in water at 0.53-1.8 ppm. How might I be exposed to xylene? i

Chemical industries produce xylene from petroleum. It’s O Breathing xylene in workplace air or in automobile exhaus{.‘%

one of the top 30 chemicals produced in the United States in 0 Breathing contaminated air. |

terms of volume. O Touching gasoline, paint, paint removers, varnish, shellac, i

Xylene is used as a solvent and in the printing, rubber, and rust pre.ventatwes that contain it |

and leather industries. It is also used as a cleaning agent, a a E]r?:lthing cigarette smoke that has small amounts of xylene !
thinner for paint, and in paints and varnishes. It is found in o . o .

small amounts in airplane fuel and gasoline. Q g;r;k;;lg f;ﬁgﬁ;”{ﬁ:ﬁk‘gﬁ:ﬁ{n‘); ;’{:ﬁi‘mg air near waste |

O The amount of xylene in food is likely to be low. |

What happens to xylene when it enters the

. 9
environment' How can xylene affect my health?

0O Xylene has been found in waste sites and landfills when

discarded as used solvent, or in varnish, paint, or paint Xylene affects the brain. High levels from exposure for short

thinners. periods (14 days or less) or long periods (more than 1 year) can
@ It evaporates quickly from the soil and surface water into  cause headaches, lack of muscle coordination, dizziness,
the air. confusion, and changes in one’s sense of balance. Exposure of

LS. l)iil';\R'l'.\ll'N'l’ OF HEALTHAND HUMAN SERVICES, Public Health Service
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people to high levels of xylene for short periods can also cause
irritation of the skin, eyes, nose, and throat; difficulty in
breathing; problems with the lungs; delayed reaction time;
memory difficulties; stomach discomfort; and possibly changes
in the liver and Kidneys. It can cause unconsciousness and
even death at very high levels.

Studies of unbormn animals indicate that high concentra-
tions of xylene may cause increased numbers of deaths, and
delayed growth and development. In many instances, these
same concentrations also cause damage to the mothers. We do
not know if xylene harms the unborn child if the mother is
exposed to low levels of xylene during pregnancy.

How likely is xylene to cause cancer?

The International Agency for Research on Cancer (IARC)
has determined that xylene is not classifiable as to its carcino-
genicity in humans,

Human and animal studies have not shown xylene to be
carcinogenic, but these studies are not cenclusive and do not
provide enough information to conclude that xylene does not
cause cancer.

Is there a medical test to show whether F’'ve
been exposed to xylene?

Laboratory tests can detect xylene or its breakdown
products in exhaled air, blood, or urine. There is a high degree
of agreement between the levels of exposure to xylene and the
levels of xylene breakdown products in the urine. However, a
urine sample must be provided very soon after exposure ends
because xylene quickly leaves the body. These tests are not
routinely available at your doctor’s office.

Has the federal government made
recommendations to protect human health?

The EPA has set a limit of 1Q ppm of xylene in drinking
waler.

The EPA requires that spills or accidental releases of xylenes
into the environment of 1,000 pounds or more must be reported.

The Occupational Safety and Health Administration (OSHA)
has set a maximum level of 100 ppm xylene in workplace air for
an 8-hour workday, 40-hour workweek.

The National Institute for Occupational Safety and Health
(NIOSH) and the American Conference of Governmental Indus-
trial Hygienists (ACGIH) also recommend exposure limits of
100 ppm in workplace air.

NIOSH has recommended that 900 ppm of xylene be
considered immedialely dangerous to life or health. This is the
exposure level of a chemical that is likely to cause permanent
health problems or death.

Glossary

Evaporate: To change from a liquid into a vapor or a gas.
Carcinogenic: Having the ability to cause cancer.

CAS: Chemical Abstracts Service.

ppm: Parts per million.

Solvent: A liquid that can dissolve other substances.
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Where can I get more information? For more information, contact the Agency for Toxic Substances and
Disease Registry, Division of Toxicology, 1600 Clifton Road NE, Mailstop E-29, Atlanta, GA 30333. Phone:l-
888-422-8737, FAX: 404-639-6359. ToxFAQs Internet address via WWW is http://www.atsdr.cdc.gov/toxfaq.html
ATSDR can tell you where to find occupational and environmental health clinics. Their specialists can recognize,
evaluate, and treat illnesses resulting from exposure to hazardous substances. You can also contact your
community or state health or environmental quality department if you have any more questions or concermns.
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