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Results
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time integration method is used for the HPLF application.
Final deterministic LCM results obtained using the

forward time integration procedure to reconstruct PCE,

TCE, 1,2-tDCE, and VC concentrations at water-supply

well HP-651 are shown in Figure S5.24. Results for each

contaminant are presented on the same logarithmic scale to

facilitate visual comparison. Selected interim results from the

LCM process as well as the stochastic results from uncertainty

analyses are presented for PCE, TCE, 1,2-tDCE, and VC in

the following subsections.
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Figure $5.22. Monte Carlo simulation results for
maximum and minimum bounds and 80-percent
confidence interval (10-90 percentile range) for
tetrachloroethylene (PCE) at observation location 5,
U.S. Marine Corps Base Camp Lejeune, North Carolina.
[See Figure S5.13 for observation location]

Table S5.8. QObservation locations for the Hadnot Point landfill (HPLF) analysis area, Hadnot Point—-Holcomb Boulevard
study area, U.S. Marine Corps Base Camp Lejeune, North Carolina.

[NC SPCS, North Carolina State Plane Coordinate System; PCE, tetrachloroethylene; TCE, trichloroethylene; 1,2-tDCE, trans-1,2-dichloroethylene;
VC, vinyl chloride]

Observation Easting coordinate, Northing coordinate, W::tlits:(::en Contaminants
location' in feet NC SPCS* in feet NC SPCS? . 3
in feet

HP-651 2503829 348083 -93to—103 PCE, TCE, 1,2-tDCE, VC

—108 to —123

—157to -162
06-GW34 2503483 348434 9.7t0-5.6 PCE, TCE, 1,2-tDCE
82-SRWO02 2503512 348700 —-8to—28 vC
82-DRWO1 2503431 348098 —47.8t0—-67.8 PCE, TCE, 1,2-tDCE, VC
82-DRW04 2503128 348391 —68.4t0—-88.4 PCE, TCE, 1,2-tDCE, VC

!'See Figure S5.23 for observation locations. Coordinates and well-screen information for the listed observation locations were obtained from
Faye et al. (2010)

2Horizontal coordinates referenced to the North American Datum of 1983 (NAD 83)
3Referenced to the National Geodetic Vertical Datum of 1929 (NGVD 29)
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Results

LCM Results for Tetrachloroethylene (PCE)

Before obtaining the final results for the reconstruction
of PCE at water-supply well HP-651 that are presented in
Figure S5.244, several interim results or determinations are
developed as part of the LCM process. These interim, step-
wise determinations include

 The designation of model time periods for the PCE
reconstruction as January 1943—January 1992 (Period 1)
and January 1992—-July 2004 (Period 2). This designa-
tion is made in part by the availability of measured
contaminant data at the selected observation locations.
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* The results of fitting a continuous mathematical
function to the discrete measured concentration
versus time data at each selected observation location
(Figure S5.25). Results from the fitted models during
Period 2 (January 1992-July 2004) are used collec-
tively to identify the coefficients of system matrix A
as previously described.

» Two internal data points for water-supply well HP-651
selected for use in the LCM optimization during
Period 1 (Table S5.9).
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Figure $5.24. Deterministic results using the linear control model to reconstruct contaminant
concentrations over time at water-supply well HP-651 for (A) tetrachloroethylene (PCE),
(B)trichloroethylene (TCE), (C) 1,2-trans-dichloroethylene (1,2-tDCE), and (D) vinyl chloride (VC),
U.S. Marine Corps Base Camp Lejeune, North Carolina. [See Figure §5.23 for well location]
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Results

LCM Results for Trichloroethylene (TCE)

The final deterministic results for the reconstruction
of TCE at water-supply well HP-651 are presented in
Figure S5.24B. The interim, step-wise determinations devel-
oped during the LCM process include

* The definition of model time periods for the TCE
reconstruction as January 1943—January 1992
(Period 1) and January 1992—July 2004 (Period 2).

* The results of fitting a continuous mathematical
function to the discrete measured TCE concentration
versus time data at each selected observation location
(Figure S5.28). Results from the fitted models during
Period 2 (January 1992—July 2004) are used collec-
tively to identify the coefficients of system matrix A.

» Seven internal data points at water-supply well HP-651
selected for use in the LCM optimization during
Period 1 (Table S5.12).

» Coefficients of the system matrices A and B that are
associated with the final LCM results (Tables S5.13
and S5.14, respectively).

» Deterministic LCM results obtained by using the
forward time integration procedure to reconstruct
TCE concentrations at HP-651 and selected adjacent
observation locations (Figure S5.29).
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Figure $5.28. Measured trichloroethylene (TCE)
concentration data over time and fitted model of the
data for selected Hadnot Point landfill locations, U.S.
Marine Corps Base Camp Lejeune, North Carolina. [See
Figure S5.23 for well locations]

* Stochastic results for the uncertainty analysis con-
ducted during Period 1 using 10,000 Monte Carlo
realizations at each monthly time step. The resulting
maximum and minimum contaminant concentration
bounds for water-supply well HP-651 are shown in
Figure S5.30. The confidence intervals correspond-
ing to a confidence level of 95% (representing the
2.5-97.5 percentile range of Monte Carlo results) also
are shown in Figure S5.30.

Table $5.12. Internal data points for TCE selected for use in
linear control mode optimization during Period 2 (1992-2004),
U.S. Marine Corps Base Camp Lejeune, North Carolina.

[TCE, trichloroethylene; pg/L, microgram per liter]

Observation TCE concentration,

location’ R in g/L
HP-651 2/1/1985 5,138

HP-651 2/1/1986 1,790

HP-651 2/1/1987 565.5
HP-651 2/1/1988 178.6
HP-651 2/1/1989 56.2
HP-651 2/1/1990 17.8
HP-651 2/1/1991 5.6

!'See Figure S5.23 for well location

Table $5.13. Coefficients of the system matrix A identified using
TCE data during Period 2 (1992-2004), U.S. Marine Corps Base
Camp Lejeune, North Carolina.

[TCE, trichloroethylene]

. Monitor Remediation Remediation Water-
Observation supply
location’ well well well well
06-GW34  82-DRWO1 82-DRW04

HP-651

06-GW34 0.97891  —0.00001 0.00003 0.030010
82-DRWO01  —0.03468 0.98337 0.00140 1.90091
82-DRW04  —0.02984  —0.00052 0.98380 1.52188
HP-651 —0.00001 0 0 0.90996

!'See Figure S5.23 for well locations

Table S5.14. Coefficients of the system matrix B identified using
linear control model optimization procedure with seven internal
data points for TCE, U.S. Marine Corps Base Camp Lejeune,
North Carolina.

[TCE, trichloroethylene]

Observation Water-supply Water-supply
location’ well HP-651 well HP-633
06-GW34 1.39370 —-0.26017
82-DRWO1 —7.87872 -1.77102
82-DRW04 —4.70253 —1.48884
HP-651 2.46493 —0.00007

!'See Figure S5.23 for well locations
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Diseussion

Discussion

For the LCM method verification at the Tarawa Terrace
analysis area, both forward and backward time integration
procedures as well as several different scenarios for available
observation (measured) data are explored. An examination of
the results indicates the following:

* The TCE history reconstructed using the LCM meth-
odology for five selected observation locations within
the Tarawa Terrace analysis area is consistent with the
physical behavior of the groundwater flow system in
this area. Additionally, the LCM results for TCE at
each location are in good agreement with the results
obtained using the previously developed numerical
model for this analysis area.

» The contaminant history is reconstructed with greater
accuracy at observation locations with relatively higher
measured contaminant concentrations (i.e., observation
locations 3, 4, and 5) than at observation locations with
lower contaminant concentrations in groundwater (i.e.,
observation locations 1 and 2) (Figures S5.17-S5.19).

* The addition of internal data points (measured data
available during Period 1 of the reconstruction)
improves the accuracy of the historical reconstruction
(Figures S5.17 and S5.18).

» The forward time integration procedure has a relatively
large error for contaminant concentrations at the begin-
ning of the historical reconstruction period (Period 1)
due to the initial effect of the water-supply well pump-
ing rates (Figures S5.17B and S5.17C). The backward
time integration procedure may reduce this error
(Figures S5.18B and S5.18C), but its overall accuracy
is slightly lower than that of the forward procedure
(Figure S5.19).

* The Kalman filter algorithm coupled with the Monte
Carlo simulation incorporates modeling and measure-
ment errors and provides information on the probabil-
ity distributions of concentrations at the observation
sites. For a given confidence level, it is possible to
define confidence intervals, or corridors, for the histori-
cal reconstruction of contaminant concentration over
time (Figures S5.20-S5.22).

At observation location 3, the minimum and maximum
uncertainty bounds derived from 10,000 Monte Carlo realiza-
tions for the LCM results encompass the expected monthly
contaminant concentration values (from the numerical model)
80% of the 408-month reconstruction period (January 1951—
December 1994; Figure S5.20) At observation locations 4
and 5, the Monte Carlo maximum and minimum uncertainty
bounds for the LCM results encompass the expected monthly
contaminant concentration values during the entire reconstruc-
tion period (Figures S5.21 and S5.22).

Several observation locations are selected for application
of the LCM method within the HPLF analysis area, but the
primary focus is on reconstruction of contaminant history
at water-supply well HP-651. The historical reconstruction
at HP-651 is conducted for PCE, TCE, and their associated
degradation products 1,2-tDCE and VC. Given the similarity
in LCM results for the forward and backward time integration
procedures at the Tarawa Terrace analysis, only the forward
time integration procedure of the LCM method is used for the
HPLF application. The LCM results indicate the following:

* The arrival time of all four contaminants at HP-651
is during July and August 1972. The arrival time for
each contaminant is defined as when it exceeds its
corresponding U.S. Environmental Protection Agency
(USEPA) maximum contaminant level (MCL)’. The
concentration of each of the contaminants increases
rapidly during 1972—-1975, remains more or less con-
sistent during the late 1970s and early 1980s, and then
decreases rapidly after HP-651 is shut down in Febru-
ary 1985. This profile corresponds to the operational
period of water-supply well HP-651, which was put in
service in July 1972 and taken out of service on Febru-
ary 4, 1985 (Figures S5.3 and S5.16). The contaminant
concentrations in the vicinity of HP-651 are clearly
controlled by the operation (pumping schedule) of
HP-651. Site data indicate that (1) natural groundwater
flow in this area is to the north/northwest, and (2) the
contaminant source area is northwest of HP-651. Given
these conditions, the contaminants would only reach
HP-651 when it was actively pumping. When HP-651
is not pumping, groundwater flow and contaminant
transport from the source area is naturally away from
HP-651 and toward Wallace Creek (Figure S5.4).

3 See Table A3 in Maslia et al. (2013) for a list of MCLs for the contami-
nants of interest in the Camp Lejeune study.
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Discussion

* All four contaminants reach their respective maximum
concentrations at HP-651 in late 1984. A summary
of the deterministic maximum concentration for each
contaminant, as well as the 95% upper and lower con-
fidence bounds (representing the 2.5-97.5 percentile
range of Monte Carlo realizations) around the maxi-
mum, is included in Table S5.15.

* PCE, TCE, 1,2-tDCE, and VC are generally in good
agreement with measured data available at HP-651
(Figure S5.24). Of note, two measured values of TCE
(17,600 pg/L and 18,900 pg/L), collected on Febru-
ary 4, 1985, are significantly higher than the LCM
results. However, a TCE measurement of 3,200 pg/L,
recorded less than a month before on January 16, 1985,
was an order of magnitude lower in concentration and
within the uncertainty bounds associated with the LCM
results. A physical explanation for the inordinately high
TCE measured values on February 4, 1985, may be
associated with the continuous operation of HP-651 for
14 days prior to the measurement date. As described
in Faye et al. 2010 (pages C63—C64), the continuous
operation of HP-651 during this time was atypical.

In contrast, the January 16, 1985, TCE measurement
occurred after HP-651 had been inactive for the previ-
ous 8 days. Given this physical scenario, all three TCE
measurements collected on January 16 and February

4, 1985, may be valid and accurate. However, the Janu-
ary 16, 1985, measurement of 3,200 ug/L of TCE is
likely more representative of typical operations.

* The maximum and minimum uncertainty bounds
derived from 10,000 Monte Carlo realizations for the
LCM results encompass most of the measured data val-
ues for each of the four contaminants (Figures S5.27,
S5.30, S5.31, and S5.32). Of note, some of these mea-
sured data values were selected and used as internal
data in the LCM solution, therefore close agreement
with the model results is expected for those points.

 The uncertainty analyses for the LCM reconstruction
of these contaminants yield (1) maximum and mini-
mum uncertainty bounds based on 10,000 Monte Carlo
realizations and (2) confidence bounds for a 95% confi-
dence level representing the 2.5-97.5 percentile range
of Monte Carlo realizations.

Overall, the reconstructed contaminant histories and the
uncertainty bounds developed using the LCM approach may
be useful in subsequent modeling, health risk assessment, and
other health-related studies at the site.

As is true with modeling in general, the LCM method and
associated results are an approximate representation of reality
that should be considered carefully and within the context
of the assumptions used when constructing and applying it.
The primary limitations of the LCM application at the HPLF
analysis area are the quality, scarcity, and temporal clustering
of field data (measured data) for contaminants during the
reconstruction period. The quality and general availability of
measured data for the contaminants are the defining factors
for the successful application and ultimate accuracy of the
LCM application. A critical number of measured data points
may allow application of the LCM method, but a shortage
of internal data points during Period 1 of the reconstruction
period can limit the accuracy of the reconstruction. As the
LCM verification in the Tarawa Terrace analysis area demon-
strated, the accuracy of the reconstruction is greatly improved
as more internal data are included (Figures S5.17 and S5.18).
The few measured data points that are available for use as
internal points in the HPLF reconstruction are temporally clus-
tered around the shutdown of HP-651. If additional measured
data were available further back in time, the accuracy of not
only the LCM method, but also any modeling effort seeking
to reconstruct historical contaminant behavior, would be
improved. Because the contaminant reconstruction in the
HPLF analysis area is controlled by the operational (pumping)
schedule at water-supply well HP-651, it is worth noting that
this operational schedule is itself a reconstruction based on
available historical records [Chapter A—Supplement 1 (Sautner
et al. 2013), Chapter A—Supplement 2 (Telci et al. 2013)].

Table $5.15. Maximum concentrations and confidence bounds for linear control model reconstruction at water-
supply well HP-651,Hadnot Point landfill (HPLF) analysis area, U.S. Marine Corps Base Camp Lejeune, North Carolina.

[ng/L, micrograms per liter; %, percent]

Maximum 95% lower 95% upper
Contaminant concentration, confidence confidence Date
in g/L bound bound
Tetrachloroethylene (PCE) 413 245 575 12/1984
Trichloroethylene (TCE) 6,382 3,979 8,615 12/1984
trans-1,2-dichloroethylene (1,2-tDCE) 4,037 2,886 5,201 12/1984
Vinyl chloride 660 455 892 11/1984
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Tabhle-S5.3

Table §5.3. Selected wells in the vicinity of water-supply well HP-651 with reported analyses of tetrachloroethylene (PCE),

trichloroethylene (TCE), 1,1-dichloroethylene (1,1-DCE), trans-1,2-dichloroethylene (1,2-tDCE), cis-1,2-dichloroethylene (1,2-cDCE),
total 1,2-dichloroethylene (1,2-DCE), or vinyl chloride (VC), Hadnot Point landfill analysis area, Hadnot Point—-Holcomb Boulevard study
area, U.S. Marine Corps Base Camp Lejeune, North Carolina.—Continued

[SW, supply well; MW, monitor well; RW, remediation well; <, constituent is less than the detection limit. Number following the “<” is the detection limit;
NA, constituent concentration not determined in laboratory analysis; D, sample diluted for analysis; ND, constituent not detected; J, estimated concentration;
B, constituent detected in associated analytical method blank; E, value exceeds calibration range of the analytical equipment; R, analytical results rejected]

Well Well  Sample Concentration, in micrograms per liter
name type date PCE TCE 1.1-DCE 1,2-tDCE 1,.2-cDCE  Total 1,2-DCE vC
06-GW15D MW  4/18/98 <5.0 <5.0 <5.0 NA NA <5.0 <10
Continued MW  1/17/99 <5.0 6.0 <5.0 <5.0 <5.0 NA <5.0
MW  1/18/00 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <2.0
MW  1/11/01 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <2.0
MW  1/15/02 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <2.0
MW  8/1/02 <5.0 0.8 <5.0 <5.0 <5.0 <5.0 <2.0
MW  1/24/03 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <2.0
MW  1/20/04 <5.0 <5.0 <5.0 <5.0 <5.0 <10 <2.0
06-GW15S MW  10/23/92 ND 1.9 ND NA NA 6.4 ND
MW 3/21/93 <1.0 8.0 <1.0 NA NA 6.4 <1.0
06-GW33 MW  3/18/93 <1.0 <1.0 <1.0 NA NA <1.0 <1.0
MW 7/27/97 <10 <10 <10 NA NA <10 <10
MW  10/24/97 5.0] <10 <10 NA NA <10 <10
MW  1/16/98 <5.0 <5.0 <5.0 NA NA <5.0 <10
MW 4/15/98 <5.0 0.96J <5.0 NA NA <5.0 <10
MW 7/25/98 13 <5.0 <5.0 NA NA <5.0 <10
MW  1/15/99 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0
MW 7/28/99 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <2.0
MW  1/13/00 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <2.0
MW  7/11/00 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <2.0
MW  1/10/01 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <2.0
MW  7/11/01 <5.0 120 <5.0 23 94 120 <2.0
MW  1/14/02 6.0 180 <5.0 32 150 180 <2.0
MW  7/29/02 <5.0 94 <5.0 11 54 66 <2.0
MW  1/21/03 0.5J 88 <5.0 5.0] 30 35 <2.0
MW  1/22/04 <5.0 6.0 <5.0 <5.0 0.4] 0.4] <2.0
MW  7/28/04 <5.0 5.0 <5.0 <5.0 0.5J NA <2.0
06-GW34 MW 3/18/93 1,200 610 1.3 NA NA 410 <1.0
MW 7/24/97 170J 310 <250 NA NA <250 <250
MW  10/24/97 120 400 <100 NA NA 170 <100
MW  1/16/98 120 510 <25 NA NA 200 <50
MW 4/16/98 170D 250D <5.0 NA NA 130 <10
MW  7/23/98 88JD 170D <12 NA NA <64JD <25
MW  1/15/99 350 440 <5.0 56 110 NA <5.0
MW 7/28/99 4,100 470J <500 <500 <500 <500 <200
MW  1/12/00 560D 250D <5.0 30 66 96 <2.0
MW 7/11/00 6,000D 160 <5.0 19 140 160 <2.0
MW  1/10/01 850D 200 <5.0 19 44 62 <2.0
MW  7/11/01 380J 96 <5.0 21 36 57 <2.0
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Table §5.3. Selected wells in the vicinity of water-supply well HP-651 with reported analyses of tetrachloroethylene (PCE),

Table-$5.3

trichloroethylene (TCE), 1,1-dichloroethylene (1,1-DCE), trans-1,2-dichloroethylene (1,2-tDCE), cis-1,2-dichloroethylene (1,2-cDCE),
total 1,2-dichloroethylene (1,2-DCE), or vinyl chloride (VC), Hadnot Point landfill analysis area, Hadnot Point—-Holcomb Boulevard study
area, U.S. Marine Corps Base Camp Lejeune, North Carolina.—Continued

[SW, supply well; MW, monitor well; RW, remediation well; <, constituent is less than the detection limit. Number following the “<” is the detection limit;
NA, constituent concentration not determined in laboratory analysis; D, sample diluted for analysis; ND, constituent not detected; J, estimated concentration;
B, constituent detected in associated analytical method blank; E, value exceeds calibration range of the analytical equipment; R, analytical results rejected]

Well Well  Sample Concentration, in micrograms per liter
name type date PCE TCE 1.1-DCE 1,2-tDCE 1.2-cDCE  Total 1,2-DCE vC
06-GW34 MW  1/14/02 1,800 100 <5.0 18 250 270 <2.0
Continued MW  7/29/02 2,400 240 <5.0 33 200 280 <2.0
MW  1/21/03 6,300 150 <5.0 13 160 180 <2.0
MW  1/22/04 1,000D 33 <5.0 3.0] 41 44 <2.0
MW 7/26/04 1,200D 34 <5.0 3.0] 30 NA <2.0
06-GW40DA MW  10/28/97 <10 <10 <10 NA NA <10 <10
MW  1/18/98 <5.0 <5.0 <5.0 NA NA <5.0 <10
MW  4/17/98 <5.0 4.4]) <5.0 NA NA <5.0 <10
06-GW40DW MW 7/24/97 <10 <10 <10 NA NA <10 <10
MW  10/28/97 <10 <10 <10 NA NA <10 <10
MW  1/18/98 <5.0 <5.0 <5.0 NA NA <5.0 <10
MW  4/17/98 <5.0 <5.0 <5.0 NA NA <5.0 <10
MW  1/18/99 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0
MW  1/19/00 <5.0 14 <5.0 <5.0 4.0J 4.0J <2.0
MW  1/15/01 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <2.0
MW  1/15/02 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <2.0
MW 8/1/02 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <2.0
MW  1/24/03 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <2.0
MW  1/22/04 <5.0 0.6J <5.0 <5.0 <5.0 <10 <2.0
06-GW41 MW  1/15/99 <5.0 9.0 <5.0 <5.0 <5.0 <5.0 <5.0
MW 7/29/99 <5.0 3.0J <5.0 <5.0 <5.0 <5.0 <2.0
MW  1/12/00 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <2.0
MW  7/11/00 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <2.0
MW  1/10/01 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <2.0
MW  7/11/01 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <2.0
MW  1/14/02 <5.0 <5.0 <5.0 <5.0 3.0] 3.0] <2.0
MW  7/29/02 6.0 17 <5.0 11 24] 35 <2.0
MW  1/21/03 <5.0 2.0J <5.0 <5.0 3.0] 3.0] <2.0
MW  1/23/04 <5.0 <5.0 <5.0 <5.0 <5.0 <10 <2.0
MW  7/26/04 <5.0 0.7] <5.0 <5.0 0.6] NA <2.0
06-GW42 MW 1/15/99 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0
MW  1/12/00 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <2.0
MW  7/11/00 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <2.0
MW  1/10/01 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <2.0
MW  7/11/01 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <2.0
MW  1/14/02 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <2.0
MW 7/29/02 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <2.0
MW  1/21/03 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <2.0
MW  1/22/04 <5.0 <5.0 <5.0 <5.0 0.6J 0.6J <2.0
MW 7/26/04 <5.0 0.3J <5.0 <5.0 0.4) NA <2.0
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Table §5.3. Selected wells in the vicinity of water-supply well HP-651 with reported analyses of tetrachloroethylene (PCE),

trichloroethylene (TCE), 1,1-dichloroethylene (1,1-DCE), trans-1,2-dichloroethylene (1,2-tDCE), cis-1,2-dichloroethylene (1,2-cDCE),
total 1,2-dichloroethylene (1,2-DCE), or vinyl chloride (VC), Hadnot Point landfill analysis area, Hadnot Point—-Holcomb Boulevard study
area, U.S. Marine Corps Base Camp Lejeune, North Carolina.—Continued

[SW, supply well; MW, monitor well; RW, remediation well; <, constituent is less than the detection limit. Number following the “<” is the detection limit;
NA, constituent concentration not determined in laboratory analysis; D, sample diluted for analysis; ND, constituent not detected; J, estimated concentration;
B, constituent detected in associated analytical method blank; E, value exceeds calibration range of the analytical equipment; R, analytical results rejected]

Well Well  Sample Concentration, in micrograms per liter
name type date PCE TCE 1.1-DCE 1,2-tDCE 1,.2-cDCE  Total 1,2-DCE vC

82-MW30 MW  3/22/93 <1.0 1.5] <1.0 NA NA <1.0 <1.0

82-DRWO1 EW  4/17/98 1,300 35,000D <500 NA NA 9,300 <500
EW  7/28/98 1,400 36,000 <1,000 NA NA 10,000 <2,000
EW  10/19/98  <2,000 24,000 <2,000 NA NA 4,900 <2,000
EW  1/15/99 790J 21,000 29 990J 2,900 NA 120
EW  4/17/99 1,200D 27,000D 19 2,000D 5,400D NA 95
EW  7/28/99 1,700 31,000 <1,000 2,300 5,700 8,000 <400
EW  10/23/99 2,500D 71,000D 19 3,400 9,000D 7,300 64
EW  1/17/00 2,400D 35,000D 20 3,000D 7,400D 10,000D 87
EW  7/13/00 1,600D 25,000D 19 2,700D 5,700D 7,700D 77
EW  1/10/01 3,800D 36,000D 15 3,400D 9,300D 13,000D 54
EW  7/10/01 4,600J 34,000 18 4,000 11,000 15,000 69
EW  1/15/02 1,400 15,000 12 1,100 3,100 4,200 60
EW  1/27/03 1,200 14,000 10 1,200 2,800 4,000 41
EW  1/22/04 740D 9,600D 8.0 960D 2,200D NA 27
EW  7/26/04 860D 11,000D 6.0J 790D 2,000D NA 20J

82-DRW04 EW  4/16/98 <620 20,000 <620 NA NA 7,600 <620
EW  7/28/98 1507 21,000 <1,000 NA NA 7,700 <2,000
EW  10/19/98  <1,000 21,000 <1,000 NA NA 6,300 <1,000
EW  1/15/99 1,100 15,000 34 1,100 2,300 NA 240
EW  4/17/99 56 17,000D 177 1,600 4,400D NA 130
EW  7/29/99 79 22,000D 16 1,800D 5,000D 6,100D 110
EW  10/23/99 99 24,000D 18 3,000D 7,700D 6,600 110
EW  1/17/00 110 33,000D 19 3,300D 7,600D 11,000D 140
EW  7/13/00 130 17,000D 18 1,700D 4,700D 6,400D 130
EW  1/10/01 140 9,000D 18 3,300D 8,400D 12,000D 100
EW  7/11/01 490J 22,000 82 2,700 7,600 10,000 120
EW  1/15/02 200 9,300 15 1,000 2,600 3,600 98
EW  7/31/02 190 R 14 R R R 60
EW  1/27/03 1,900 8,400 18 950 2,300 3,200 79
EW  1/22/04 180 6,700D 13 920D 2,100D NA 68
EW  7/26/04 190 6,000D 16 570D 1,500D NA 40

82-SRWO01 EW  4/22/98 560 1,600 <50 NA NA 620 <100
EW  7/23/98 630D 2,300BD <120 NA NA 1,100D <120
EW  10/19/98 360 850D <50 NA NA 230 <50
EW  1/15/99 680 770 <5.0 89 170 NA <5.0
EW  4/17/99 1,100 530 <50 61 150 NA <50
EW  1/17/00 2,400D 1,600D 2.0] 180 550D 790D <2.0
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Table §5.3. Selected wells in the vicinity of water-supply well HP-651 with reported analyses of tetrachloroethylene (PCE),
trichloroethylene (TCE), 1,1-dichloroethylene (1,1-DCE), trans-1,2-dichloroethylene (1,2-tDCE), cis-1,2-dichloroethylene (1,2-cDCE),
total 1,2-dichloroethylene (1,2-DCE), or vinyl chloride (VC), Hadnot Point landfill analysis area, Hadnot Point—-Holcomb Boulevard study
area, U.S. Marine Corps Base Camp Lejeune, North Carolina.—Continued

[SW, supply well; MW, monitor well; RW, remediation well; <, constituent is less than the detection limit. Number following the “<” is the detection limit;
NA, constituent concentration not determined in laboratory analysis; D, sample diluted for analysis; ND, constituent not detected; J, estimated concentration;
B, constituent detected in associated analytical method blank; E, value exceeds calibration range of the analytical equipment; R, analytical results rejected]

Well Well  Sample Concentration, in micrograms per liter
name type date PCE TCE 1.1-DCE 1,2-tDCE 1.2-cDCE  Total 1,2-DCE vC
82-SRWO01 EW  7/13/00 2,100JD 3,600D 3.0J 570E 2,500JD 2,500JD <2.0
Continued EW  1/10/01 2,900D 1,200D <5.0 62 150 210 <2.0
EW  7/10/01 1,600 920J <5.0 82 200 280 <2.0
EW 1/15/02 300J 5,500 11 1,700 4,300 6,000 3.0
EW 7/31/02 2,100 1,800 <250 400 1,100J 1,500J <100
EwW 1/27/03 1,900 1,200 3.0] 380J 870 1,200 0.5J
EW 1/22/04 1,900D 190D 0.6J 32 100 140 <2.0
EW  7/26/04 3,900D 320D <5.0 55 160 NA <2.0
82-SRW02 EW  4/22/98 28 230 <10 NA NA 190 <20
EW  7/28/98 28 280 <12 NA NA 410 <25
EW 1/15/99 8.0 30 <5.0 6.0 25 NA <5.0
EW  4/17/99 6.0 90 <5.0 33 100 NA 2.0J
EW  10/25/99 1,100D 24,000D 25 3,300D 8,700D 7,500 160
EW  1/17/00 18 74 <5.0 20 71 91 <2.0
EW  7/13/00 75 840JD <5.0 200E 920JD 920JD 15
EW 1/10/01 3.0] <5.0 <5.0 <5.0 <5.0 <5.0 <2.0
EW  7/18/01 14 140 <5.0 54 150 200 4.0
EwW 1/15/02 18 140 <5.0 60 160 220 8.0
EW 1/27/03 26 250 0.6J 120 260 340 25
EW 1/22/04 150 310D 1.0J 170 340D 490D 13
EW  7/26/04 43 90 <5.0 28 75 NA 1.0J
82-SRWO03 EW  4/22/98 130 1,600 <100 NA NA 1,500 <100
EW  7/28/98 100 1,200 <50 NA NA 1,500 <100
EW 10/19/98 350 2,100 <100 NA NA 1,500 <100
EW 1/15/99 180 520 <5.0 270 860 NA 22
EW  4/17/99 220D 1,300D 2.0] 430D 1,100D NA 10
EW  7/28/99 370 2,900 <100 940 2,900 3,800 50
EW 10/23/99 21 110 <5.0 27 99 120 <2.0
EW  1/17/00 210 1,400 <50 460 1,200 1,700 25
EW  7/13/00 72 2,200D <5.0 660D 2,700D 3,300D NA
EW 1/15/01 66 1,500D <5.0 640D 1,400D 1,700D 18
EwW  7/10/01 62 400 <5.0 160 2,000 2,500 11
EW 1/15/02 53 520 <5.0 160 780 850 16
EwW 7/31/02 18 R 1.0J 86 R R 8.0
EwW 1/27/03 50 350 2.0J 120 540 670 23
EwW 1/22/04 42 510D 2.0J 230D 790D 1,000D 21
EW  7/26/04 58 530D 2.0J 190 700D NA 22
Chapter A Supplement5: Theory, Development, and Application of Linear Control Model Methodology $5.49

to Reconstruct Historical Contaminant Concentrations at Selected Water-Supply Wells



Tabhle-S5.3

Table §5.3. Selected wells in the vicinity of water-supply well HP-651 with reported analyses of tetrachloroethylene (PCE),

trichloroethylene (TCE), 1,1-dichloroethylene (1,1-DCE), trans-1,2-dichloroethylene (1,2-tDCE), cis-1,2-dichloroethylene (1,2-cDCE),
total 1,2-dichloroethylene (1,2-DCE), or vinyl chloride (VC), Hadnot Point landfill analysis area, Hadnot Point—-Holcomb Boulevard study
area, U.S. Marine Corps Base Camp Lejeune, North Carolina.—Continued

[SW, supply well; MW, monitor well; RW, remediation well; <, constituent is less than the detection limit. Number following the “<” is the detection limit;
NA, constituent concentration not determined in laboratory analysis; D, sample diluted for analysis; ND, constituent not detected; J, estimated concentration;
B, constituent detected in associated analytical method blank; E, value exceeds calibration range of the analytical equipment; R, analytical results rejected]

Well Well  Sample Concentration, in micrograms per liter
name type date PCE TCE 1.1-DCE 1,2-tDCE 1,.2-cDCE  Total 1,2-DCE vC
82-SRW04 EW  4/23/98 360 2,800 <170 NA NA 2,100 <330

EW  7/28/98 190 1,400 <100 NA NA 1,100 <200
EW  10/19/98 87 650 <50 NA NA 720 <50
EW  1/15/99 86 960 <5.0 280 1,500 NA 79
EW  4/17/99 80 450D <10 90 350 NA 7.0J
EW  7/29/99 560 1,100D <50 410 1,300 1,700 25
EW  10/23/99 82 6,500D 7.0 990D 6,100D 3,200 74
EW  1/17/00 130 570D <5.0 97 340D 430D 12
EW  7/13/00 87 550D <5.0 91 310D 390D 16
EW  1/10/01 57 550D <5.0 94 320D 390D 12
EW  7/10/01 56 1,100 <5.0 60 720 880 9.0
EW  1/15/02 49 180 <5.0 55 180 210 11
EW  7/31/02 29 R 0.4] 29 180 210 5.0
EW 1/27/03 43 260 1.0J 50 210 310 9.0
EW  1/22/04 36 320D 1.0J 72 290D 410D 15
EW  7/26/04 14 310D 0.9J 44 240D NA 9.0
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