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July 20, 2001

Mr. William R. McTigue, Jr.
Envirite Corporation

620 W. Germantown Pk.
Suite 250

Plymouth Meeting PA 19462

Re: RCRA Docket No. 1-90-1632

Envirite Landfill, Thomaston, CT: - Statistical Trend Analysis of COPCs in
Groundwater and Conceptual Source Model for PEWM

Dear Bill:

The following letter report has been prepared for Envirite Corporation (Envirite) by XDD, LLC
(XDD) 1in response to questions raised by the United States Environmental Protection Agency
(EPA) with regard to the Public Health and Environmental Risk Evaluation (PHERE) dated
February 28, 2000 developed by Envirite and its consultant for the above referenced site.”

INTRODUCTION SIGNIFICANCE

The two subsurface waste piles known as Pre-Envirite Waste Material (PEWM) at the above-
referenced Thomaston, Connecticut site (site) before Envirite purchased the property in 1975.
The PEWM contains a variety of chemicals including halogenated volatile organic compounds
(HVOC), aromatic volatile organic compounds (AVOC) and inorganics (i.e, metals). One of the
waste piles lies predominantly in the saturated zone under Cell #1 of the landfill (PEWM-L).
The other waste pile lies in the unsaturated and saturated zones near groundwater monitoring
well 318 (MW-318). This pile straddles the property boundary that separates the site from Old
Waterbury Road (PEWM-R).

When considered in the context of the proposed Media Protection Standards (MPS),” both the
location and physiochemical characteristics of the PEWM suggest that the final site remedy
could consist of removal of the PEWM-R located on Envirite’s property; the PEWM-L could

" Envirite first submitted the PHERE on May 30, 1997. In response to EPA’s comments, Envirite reissued the
PHERE on February 28, 2000.

? See Public Health and Environmental Risk Evaluation (PHERE), section VI dated February 28, 2000, submitted
by Envirite. RCRA Docket No. [-90-1032. Depending upon the environmental medium of concern, the proposed
MPS are either risk-based or directly reflect the values published in the State of Connecticut’s Remediation
Standards Regulations (RSR).
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remain in place to naturally attenuate over time. The purpose of this report then is to assess the
behavior of the PEWM-L (only) for the natural attenuation component of such a prospective
remedy. Because this remedy scenario presumes that a portion of the PEWM-R would remain
under Waterbury Road, this remaining (and largely vadose zone) PEWM-R mass 15 considered to
the extent necessary to accurately assess the behavior of the PEWM-L.

The natural attenuation behavior of the PEWM-L could be conceptually described as an aqueous
diffusion-limited mass transfer of those organic and inorganic constituents which (a) would tend
to characterize the physical/chemical diftusion-limited behavior of the PEWM-L, and (b) pose
the most concern from a regulatory standpoint (chemicals of potential concern (COPC)).
Accordingly, an aqueous diffusion-limited conceptual source model (CSM) was developed to
demonstrate the expected trends in groundwater concentration resulting from the PEWM-L. A
statistical trend analyses (STA) of COPCs observed in groundwater at the site was conducted to
demonstrate agreement with the CSM and to generally confirm a no-trend to decreasing-trend for
COPCs measured in site groundwater for the period January, 1991 through October, 2000.

OBJECTIVES
The objectives of this report are therefore as follows:

¢ Statistical Trend Analysis (ST; STA). Evaluate concentration trends COPCs associated
with the PEWM-L in groundwater at and inside the boundary of the site. For this
objective, a non-parametric statistical method (Mann-Kendall) will be employed.

¢ PEWM-L Behavior Analysis (PB; PBA). Provide a rationale for the observed COPCs
concentration trends by developing a conceptual model (simplified diffusion model} for
COPCs migration from the PEWM-L.

SELECTION OF COPCs FOR ANALYSIS

Three criteria were developed for selecting COPCs for ST and PB analyses. These criteria are
based to some degree on developed Media Protection Standards (MPS) as set out in the PHERE.
Even though the MPS’s have not been approved by EPA or the State of Connecticut, because the
purpose of this evaluation is to understand the natural attenuation behavior of the PEWM-L —
not to establish or support the integrity of the proposed MPS— it is assumed the proposed MPS’s
represent a set of concentration data which, more likely than not, adequately characterizes the
PEWM for the assumed remedy scenario as presented. The criteria are

1. As a threshold matter, a COPC was reserved for analysis if it was present in the PEWM-
L and had been identified as an MPS constituent in Part VI of the PHERE (as further
described in criterion 3 below).

PHERE Table 1l1- 27, entitled “Summary Statistics for Chemicals Detected in
Pre-Envirite Waste Material Samples Located Below the Landfill (PEWM-L)” in

Word/pewm/mannkendallfinal.doc
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the PHERE was used to identify those MPS constituents present in the PEWM-L.
PHERE Table I11-28, entitled “Summary Statistics for Chemicals Detected in Pre-
Envirite Waste Material Samples Located Near Road (PEWM-R)” was reviewed
to compare the concentrations of the COPCs in the PEWM-L with those in the
PEWM-R as described;

2. Next, a COPC was reserved for analysis if time-series concentration data was available
for the constituent (in the form of quarterly groundwater analytical data for the January,
1991 through October, 2000 period).

Time series data are not available for a number of the COPCs meeting selection
criteria 1. However, the physical/chemical characteristics of many of these
constituents are similar to the constituents for which time series data are available.
Furthermore, as evinced by their physical/chemical properties, some of these
constituents are much less likely to adversely impact groundwater than the
COPCs for which times series data are available. Therefore, the trend in behavior
of the constituents for which time-series data are available would reasonably be
expected to be similar to or more conservative than the constituents for which
time series data are unavailable; and

3. Finally, a COPC was included for analysis if the 95% upper confidence limit (UCL)
concentrations of the constituent in the PEWM-L equal or exceed the most conservative
(i.e., minimum) risk-based MPS value calculated for the constituent’s concentration in
deep soil, groundwater or surface water, as applicable.> These three media and their

respective derived MPS’s were considered as most appropriately representative for
PEWM-L behavioral analysis.

The universe of constituents eligible for consideration of this criterion is
comprised of all COPCs identified in the PHERE, Part VI as follows:

e Part VI.C: risk-based MPS for on-site deep soil

e Part VLE: nisk based MPS for groundwater

e Part VLF: risk based MPS for surface water

e Table VI-1  “Summary of Risk-Based MPS Calculations”™

In summary, a total of five COPCs were found to satisfy the three selection criteria. The
following list represents the COPCs selected for ST and PB analysis;

HVOCs: tetrachloroethylene, trichloroethylene, vinyl chloride.

3

The PHERE evaluated COPC’s, in part, on an environmental media basis according to established EPA risk

assessment policy and guidance. These media included on-site surface soil, groundwater, surface water, sediment,
soil gas, and the PEWM. PHERE MPS’s were based on either
¢  Connecticut Department of Environmental Protection (CTDEP) Remediation Standard Regulations (RSR-
Based MPS; default MPS), or
s Risk-Based MPS based on site-specific risk calculations.

Word/pewm/mannkendallfinal.doc
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AVOCs: ethyl benzene; and
Metals: cadmium.

Table 1 of this report, entitled “Selection of Constituents of Potential Concern (COPCs) for
Trend Analysis” summarizes the results of the entire process for selecting COPCs for statistical
trend analysis. Table 2 of this report, entitled “Selection of Constituents of Potential Concern
(COPCs) Studied and Not Studied for Trend Analysis” summarizes the physical and chemical
charactenstics of those COPCs contained in the PEWM-L most likely to influence PEWM-L
aqueous diffusion-limited mass transfer behavior.

STATISTICAL TREND ANALYSIS OF COPCs IN GROUNDWATER

APPROACH

The quarterly groundwater COPCs concentration data from January 1991 through October 2000
are tabulated, plotted and presented in Attachment A. An initial review of the data plots suggests
that the COPCs show a relatively flat (no significant) to downward trend for almost all of the
monitoring points. For a number of the monitoring points and monitoring events, evaluation of
the data was constrained by the COPCs’ concentrations which were at the analytical method
quantitation limit.

In order to statistically evaluate the data for the purpose of determining the existence of a trend,
the COPCs concentration data were evaluated using a non-parametric statistical method, namely
the Mann-Kendall method.* The Mann-Kendall procedure is particularly useful in evaluation of
environmental data since missing values are allowed and the data need not conform to any
particular distribution. Also, data reported as trace or less than the detection limit can be used by
assigning them a common value that is smaller than the smallest measured value in the data set.
The method is used to test the null hypotheses of no trend against the alternative hypotheses of
either a decreasing or increasing trend in a time-series set of data.

The Mann-Kendall procedure was used for all the data sets, since all the data sets contain more
than 10 values each. The formulation and sample calculations from EPA QA/G-9 are presented
in Attachment B. For the data values below the analytical method quantitation limit, a value less
than the quantitation limit (i.e., 0.0001 pg/L) was assigned for the data. The repetition of this
value was considered to be a tied value {a “tied value” is two equal values). The Z statistic
calculated by this method was compared to Z statistic critical values obtained from Table A-1 of
EPA QA/G-9 (Attachment B).

USE OF DATA

According to the site conceptual groundwater model, groundwater generally flows in a southerly
to southwesterly direction. Also, during seasons of elevated groundwater levels, groundwater
has an easterly flow component in the northern region of the site.” Therefore, the concentration

4 In USEPA, “Guidance for Data Quality Assessment, Practical Methods for Data Analysis,” EPA QA/G-9, A00
Update, EPA/600/R-96/084 {July 2000) (hereafter, EPA AQ/G-9). http://www.epa.gov/gualityl/ga_docs.htm].
* “L TR Study Report,” Envirite Corporation, section 5.0, December 21, 1998.

Word/pewm/mannkendallfinal.doc
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data for the five COPCs for monitoring locations MW-30, MW-315, MW-415, MW-41D, MW-
4]B, MW-42S, MW-43S, MW-43D, MW-44D and MW-44B were used in the Mann-Kendall
analyses (see Attachment A). As shown in Figure 1 (site plan) these monitoring wells are located
either at or inside the Envirite site boundary.

As presented above and in Envirite’s LTR Study Report, a second area of PEWM exists in the
vicinity of MW-31S (PEWM-R). This volume of PEWM exists in both the unsaturated and
saturated soils (predominantly unsaturated) within and outside of Envirite’s eastern property
boundary. Analysis of the seasonal site hydrogeology, as presented in the LTR Study Report,
demonstrates the potential for the PEWM at this location to impact groundwater quality in the
vicinity of MW-31S and in the southeastern property boundary (in the vicinity of the MW-41
well cluster).

As shown from the raw data table in Attachment A, the analytical data for the January 2000
sampling event for monitoring wells MW-30, MW-31S, MW-43S and MW-44B show very high
concentrations for a number of constituents relative to the time-series data. These high
concentrations are considered to be outliers, statistically. Therefore, two sets of statistical
analyses were performed as follows:

* Analyses Including Outliers: Mann-Kendall analyses were performed including
the outlier values in the data set.

¢ Analyses Excluding Outliers: Mann-Kendall analyses were performed excluding
the outlier values in the data set

RESULTS

1. Analyses Including Outliers

The results of the Mann-Kendall analyses including outliers are summarized in Tables 3 and 3A.
Table 3 compares the Z values calculated through the Mann-Kendail analysis with the critical Z
value for a 95% confidence limit on the existence of a statistical trend. The summary in Table
3A indicates that, at the 95% confidence level, most monitoring points show either no trend or a
decreasing trend. Monitoring well cluster MW 41 (S, D and B) shows an upward trend for TCE
and PCE (only at MW-41D). In addition, MW-31S shows an upward trend for ethylbenzene and
cadmium. Again, a review of the corresponding figures illustrating these data (Attachment A)
indicate that, for these upwards trends, a regression fit curve is relatively flat.

2. Analyses Excluding QOutliers:

The results of the Mann-Kendall analyses excluding outliers are summarized in Table 4 and 4A.
Two differences were noted when the analyses were performed excluding outliers: the no trend
observation for vinyl chloride (VC) at MW-30 indicates a downward trend and the upward trend
for ethylbenzene in MW-318 indicates a no trend,

Word/pewm/mannkendallfinal.doc
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3. General Observations
Two other general, but significant, observations were derived from the Mann-Kendall analyses:

The monitoring wells that show COPCs having an upward trend are MW-31S and the
MW-41 cluster. Based on the hydrogeological analyses performed in the LTR Study
Report, these wells are in the vicinity of, or hydraulically downgradient of PEWM-R,;

A review of Table 1 demonstrates that for the COPCs that show an upward trend, the
concentration of the COPC in the PEWM is orders of magnitude higher in PEWM-R than
in PEWM-L. This suggests that PEWM-R is the most probable source for the COPCs’ in
groundwater.

SUMMARY

A non-parametric statistical analysis of the quarterly analytical groundwater quality data from
January 1991 through October 2000 for the five identified COPCs demonstrate that there are
either no trends or decreasing statistical trends for each of the five COPCs, except for select
COPC upward trends in MW-31S and the MW-41 well cluster. A review of the data plots for
MW-31S and the MW-41 well cluster shows a relatively flat regression fit for these data which
does not suggest a significant upward trend at these locations. With respect to the objectives of
this evaluation the analyses suggest that:

With the exception of MW-31S and the MW-41 well cluster statistical analyses of the
concentration of the five COPCs associated with PEWM-L have, over the last ten years,
exhibited no trend or a decreasing trend in groundwater concentrations at the site
boundary. This suggests that a low-level PEWML-L state has likely been achieved; that
depletion of the remaining PEWM-L source material 1s occurring; and that over time,
COPC levels in groundwater will continue to drop.

The statistically determined upward trends for PCE, TCE and cadmium are restricted to
MW-318 and the MW-41 well. A review of the data plots does not suggest that the
trends are significant. In addition, the location of these wells is co-incident with or
downgradient of PEWM-R at the site boundary in the vicinity of MW-318 [comment:
this sentence doesn’t make sense]. Further, Table 1 shows that the COPCs
concentrations in PEWM-R are orders of magnitude higher than concentrations in
PEWM.L, suggesting PEWM-R is the more probable source of COPCs at MW-31S and
the MW-41 well cluster.

The seasonal hydrogeological analysis presented in the LTR Study Report indicates that
the MW-41 well cluster is hydraulically downgradient of PEWM-R. Since PEWM-R is
predominantly located in the unsaturated zone (whereas the PEWM under Cell#1 is
located predominantly in the saturated zone)} this condition could be the cause of the
determined statistical upward trend at MW-31S and the MW-41 well cluster. Periodic

Word/pewm/mannkendallfinal.doc
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recharge of PEWM-R constituents into the underlying groundwater could result in
inconsistent increases in COPCs that may be incorrectly interpreted as a statistical trend.

CONCEPTUAL SOURCE MODEL — PEWM-L

As previously stated, one of the objectives of this evaluation 1s to develop a conceptual source
model (CSM; diffusion model) that would provide a physical/chemical explanation for
dissolved-phase COPC concentrations observed at the site boundary that may be associated with
PEWM-L. The CSM is based on the following:

o PEWM-L is a low permeability matrix, and is located predominantly in the saturated
zone, beneath Cell #1 of the landfill.®

¢ The primary mechanism for PEWM-L constituents to groundwater are desorption of
the constituents from the PEWM into the low permeability matrix pore water, and
aqueous diffusion of the constituents from the matrix pore water into the groundwater
flow field passing the surface of the PEWM.

¢ COPCs in groundwater then migrate along flow paths to the site boundaries (as
described in the LTR Study Report).

APPROACH

Based on 1)the measured dissolved COPCs concentrations downgradient of PEWM-L and in the
matrix pore water associated with PEWM-L, 2)the effective solubility of the COPCs and 3) the
low permeability of PEWM-L, the CSM assumes that groundwater flows across the face of (not
through) PEWM-L. Thus, aqueous diffusion of COPCs from the pore water within PEWM-L,
into the high permeability sand aquifer is considered to be the rate-limiting transport mechanism
and, therefore, the control for the rate of depletion of the COPCs mass present in PEWM-L.

Under conditions of diffusion-limited mass transport, the aqueous diffusion coefficient and the
effective solubility are the two meost significant physical/chemical properties of any COPC in
evaluating its depletion from PEWM-L. As the aqueous diffusion coefficient and effective
solubilities of four of the five COPCs are of the same order of magnitude (cadmium is
considered relatively insoluble}, it is reasonable to expect that the behavior of any one COPC in
PEWM-L will be reasonably representative of the behavior of any other of the COPCs. While
cadmium may differ most in its physical-chemical properties, reviewing the behavior of any of
the other COPCs will tend to be conservative with respect to cadmium’s expected impact to
groundwater. Therefore, in the following analyses tetrachloroethylene (PCE) and
trichloroethylene (TCE) are used to illustrate the expected behavior of any of the five COPCs.

To describe the depletion of PCE and TCE from PEWM-L, a simplified aqueous diffusion model
based on Fick’s second law for a semi-infinite solid was developed (Attachment C). The historic

® See EPA letter to Dave Nash of the Connecticut Department of Environmental Protection entitled, Pre-Envirite
Waste Materials, dated December |, 1998 [sic], /n EPA December 2, 1997 Draft Comments on Final RFl Report.

Word/pewm/mannkendallfinal.doc
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PEWM.-L data, provided in Attachment C, show that PEWM-L varies in thickness from 0.3 to 8
feet. The initial pore water concentrations for PCE and TCE are calculated based on a calibration
between the projected partitioning of the COPCs and TCLP concentrations derived from tests on
the PEWM. These calculations are present in Attachment C.

To determine the sensitivity of CSM input parameters, several model runs were performed.
Variables in the runs were PCE and TCE concentration in PEWM-L pore water, PEWM-L
thickness, and the effective diffusion coefficient. Figures 2, 3, 4 and 5 present typical model run
outputs which project the expected depletion of the COPCs from PEWM-L and the effect of the
diffusion coefficient and percent pore saturation (effective diffusion coefficient) on the process.
Additional model outputs and diffusion modeling sample calculations are presented in
Attachment C.

RESULTS
A review of Figures 2, 3, 4 and 5 provides a number of observations with respect to CSM results:

Figures 2 and 3
e For the average PEWM-L thickness, the change in concentration of the COPCs in the

PEWM-L pore water at any given distance into the PEWM and, therefore, the flux of
the COPCs into the groundwater, is not expected to change significantly within the
time period for which the groundwater monitoring data at the site were evaluated (i.e.,
10 years). In other words, it would be expected that statistical analyses of
groundwater quality in wells downgradient of PEWM-L would show a “no- to
decreasing” trend. This observation is consistent with the results of the statistical
analyses on the boundary wells as presented above, especially for those wells that
would be least likely to be impacted by PEWM-R (i.e., all wells except MW-31S and
the MW-41 well cluster);

o The rate of depletion of COPCs from PEWM-L significantly changes with the
thickness of the PEWM layer (y) (i.e., the lower the thickness of the layer, the higher
the depletion rate);

e Depletion of the COPCs from the average thickness of PEWM-L is projected to
require a significant time frame.

Figure 4
e While a higher diffusion coefficient will increase the rate of depletion of the source

COPC, the depletion will still require a significant timeframe, and the rate of change
of COPC flux will be slow. This is consistent with the observed no- to decreasing
trend in groundwater COPC concentrations for the 1991 through 2000 time period.

Figure 5

Word/pewm/mannkendallfinal.doc
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e The variation in percent saturation of PEWM-L impacts the volumetric water content
and, therefore, affects the effective diffusion coefficient. If seasonal water table
levels expose part of PEWM-L the percent saturation could change. However, even
under these conditions the analysis, again, shows the relatively significant period of
time for depletion and the slow rate of change expected in the COPC flux to
groundwater. Therefore again, a no- to decreasing trend in groundwater COPC
concentration is expected over the 1991 through 2000 time period.

With respect to the impact of diffusion from PEWM-L into the surrounding groundwater, the
diffusion model was used to predict the COPC concentration profile in groundwater in the
vicinity of PEWM-L. Tables 5 and 6 and Figures 6, 7 and 8 present the results of these
analyses. The tables and figures present the projected COPC concentrations in groundwater
at different distances from the surface of PEWM-L, as the groundwater flows from the
upgradient to downgradient edge of PEWM-L (approximately 30 feet).

A review of Table 5 and 6 and Figures 6, 7 and 8 provides the following observations:

¢ In combination with Figures 2 through 5, this analysis indicates that low
concentrations of the COPCs associated with PEWM-L are expected in downgradient
monitoring wells and that statistical trends in the COPC levels in the wells would be
expected to show a no to decreasing trend over time periods on the order of the ten
years for which consistent monitoring data are available.

e The COPC concentration in groundwater is expected to drop exponentially with
distance from the PEWM-L surface.

e The COPC concentration in a downgradient monitoring well will be expected to be
low compared with the concentration of the COPC in the PEWM-L pore water.

¢ The COPC concentration in groundwater would increase with increasing effective
diffusion coefficient.

CONCLUSIONS

The objectives of this study were to perform statistical analyses of COPC (associated with
PEWM-L) groundwater concentrations at select wells along the property boundary of the
Envirite site and to provide a rational explanation for the level of COPCs measured in the
groundwater and the determined statistical trends.

A simplistic mass-transfer (diffusion) limited conceptual model (CSM) was developed to project
the behavior of COPCs in PEWM-L with respect to potential concentrations impacts to
groundwater. The results of the CSM indicate that low levels of the COPCs are to be expected in
groundwater downgradient of PEWM-L.  Further, it is projected that the change in
concentrations of the COPCs will occur very slowly, such that a statistical analysis of the COPCs

Word/pewm/mannkendallfinal.doc
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concentration in groundwater would be expected to show a no- to decreasing trend within the
time frame (10 years) used to evaluate the groundwater quality data at the site. In addition, the
analysis of the PEWM-L, as a diffusion limited source, indicates that projected groundwater
concentrations of COPCs are expected to be in the same range as are measured in the monitoring
wells along the property boundary.

The statistical analysis (Mann-Kendall) performed for groundwater data collected for select
boundary wells at the site between 1991 to 2000, indicate that, for the majority of the wells
analyzed, a no- to decreasing trend was determined for the COPCs. The exceptions to this were
for select COPCs in MW-31S and the MW-41 well cluster. However, these two well locations
are most likely to be impacted by PEWM-R based on proximity to the source (MW-315) and that
the concentration of the COPCs in PEWM-R is orders of magnitude greater than for PEWM-L,
Also, as the LTR Study Report indicates that even under high water table conditions, groundwater
flows approximately parallel to the eastern property boundary (not into the Naugatuck River).
Therefore, the MW-41 well cluster is hydraulically downgradient of PEWM-R. Further, it is
speculated that the apparent upward trend at these wells is a result of sporadic recharge events
impacting PEWM-R which is located predominantly in the unsaturated zone.

In summary, the COPCs concentrations and change in concentrations with time measured at
select boundary wells on the Envirite site can be explained through a conceptual model where
the COPCs are being released from a mass transfer-limited source zone (PEWM-L) and that the
COPCs’ concentrations in groundwater are expected to slowly decline over time to Risk-Based
or RSR-Based MPS. Anomalies from this model are likely a result of impact from PEWM-R at
and outside of the property boundary. Further, it is not unreasonable to expect that the
concentration of the COPCs in groundwater continue to decline downgradient of the property
boundary due to natural attenuation mechanisms (e.g. dilution and dispersion).

Please do not hesitate to contact me at 603-778-1100, should the need arise.

President, *
Xpert Design & Diagnistics, LL.C
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«ABLE 1: SELECTION OF CONSTITUENTS OF POTENTIA .. CONCERN {COPCS) FOR TREND ANALYSIS (page 1 of §)

CONDITION ] | CONIITION 2 | CONDITION 3A ConDITION 3B CONDITION 3C .
) - - PMC - Most Present in
Present in 95% UCL 95% UCL (mg/ke, 95% UCL PEWM-R
SWPC Stringent B
PEWM-L Have Groundwater ) PEWM-L unless Groundwater ' g Study 65% UCL:
Constituent of Potential 95% UCL Time Series | Concentration | &) | Concentration | othervise | Concentration | RiskStd. (mg/kg, unless
Concern (COPC) (mg/ kg, unless Data (mg/L) (me/ke) noted) (mg/L) (mg/L) otherwise noted)
otherwise noted)) > SWPC > PMC > Risk Std.

: Yes BQL; DL = 0.024
Aldrin 0.0036 No 0.00003 — — —— 0.00005 0.00000456 1 No See Note 7.
Benzene 0.15 Yes NA 0.017 No 0.2 NA NA No 30

Not BQL;
Benzo(a)pyrene Not analyzed Yes ot 0.0003 | Not determined I NA NA No 25< DL > 240
determined
See Note 7.
j=0.82
] Also, BQL;
Benzo(k)fluoranthene 38 No NA 0.0003 Yes 1 NA NA No 29 < DL > 240
See Note 8a.
BQL;
. Yes 0.0036<
BHC (beta) 0.0036 No — — — 0.00005 0.0000294 No DL>0.024
See Note 7
. Yes No
bis{2-ethylhexyl)pthalate 610 No 011 0.059 Yes 11 011 0.158 No 6,500
BQL; No BQL;
Bromodichioromethane 0.011<DL>1.3 No — — — — 0.0009 0.00127 No 1.3 < DL =900
See Note 9. ’ See Note 7,
Envirite Corporation 07/20/01
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-ABLE 1;: SELECTION OF CONSTITUENTS OF POTENTIA.. CONCERN (COPCS) FOR TREND ANALYSIS (page 2 of 8)

CONDITION 1 [ CONDITION 2 | CONDITION 3A CONDITION 3B CONDITION 3C ]
- PMC Most Present in
Present in 95% UCL 95% UCL 95% UCL ,
SWpC (me/ke, Stringent PEWM-R
PEWM-L Have Groundwater PEWM-L unless Groundwater . Study 95% UCL:
Constituent of Potential 95% UCL Time Series | Concentration (mg/L) Concentration | otherwisc | Concentration Risk Std. (mgikg,'unlcss
Concern (COPC) (mgf kg, unless Data (mg/L) (me/ke) noted) (mg/L) (mg/L) otherwise noted)
otherwise noted)) > SWPC > PMC > Risk Std.
2-Butanone 0.01 mg/L Yes — — 80 No NA NA No 2,100
200 BQL
Butylbenzylpthalate No — — Yes 200 NA NA No 25 <DL > 240
See Note 10
See Note 7
BQL; BQL
Carbon tetrachloride 0.011<DL>1.3 Yes* NA 0.1320 Yes 1 NA NA No* 1.3< DL =900
See Note 9, See Note 7
0.08<)>93
No Yes Also, BQL
*x *
Chloroform 0.24 Yes 0.0089 14.1 No 1.2 0.0089 0.00113 No DL = 94
See Note 8b.
Yes BQL
DDE 0.0071 No — — — — 0.000] 0.0000217 No 0.0071 <DL> 0.047
' See Note 7.
Yes BQL
DDT 0.0071 No — — — — 0.00000983 No 0.0071<DL=>(.047
0.000]
See Note 7.
Dibutylpthalate 200 No NA 120 Yes 140 NA NA No 3,100
Envirite Corporation 07/20/01
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. ABLE 1: SELECTION OF CONSTITUENTS OF POTENTIA.. CONCERN (COPCS) FOR TREND ANALYSIS (page 3 of 8)

CONDITION 1 | CONDITION 2 | CONDITION 3A ConpITION 3B CONDITION 3C .
- - PMC Most Present in
Present in 95% UCL 95% UCL 95% UCL
SWPC (me/ke, Stringent PEWM-R
PEWM-L Have Groundwater PEWM-L unless Groundwater - Study 95% UCL:
Constituent of Potential 95% UCL Time Series | Concentration | ™&L} | Concentration | otherwiss | Concentration Risk Std. (mg/kg, unless
Concern (COPC) (mg/ kg, unless Data (me/L) (mg/ke) noted) (mg/L) (mg/L) otherwise noted)
otherwise noted)) > SWPC > PMC > Risk Std.
§=0.07
. No No Also, BQL
I,1-Dichloroethene 0.07 Yes 0.01 0.096 No 1.4 0.01 0.0477 No 94 < DL > 900
See Note ¥¢.
BQL; No Yes BQL;
1,2-Dichloroethane 0.011<DL>1.3 Yes 0.002 2.97 No 0.2 0.002 0.000496 No 1.3 <DL =900
See Note 9. ‘ ’ See Note 7.
}’;?Y-)chholoroethylene 0.002 Yes NA _ No 14 NA NA No 70
1,2-Dicholorocthylene 0.002 Yes NA _ No 20 NA NA No 70
(trans}
BQL,
. . Yes Yes 0.0071<DL
Dieldrin 0.007 No 0.0001 0.0001 Yes 0.007 0.0001 0.00000254 No ~0.047
See Note 7.
Ethylbenzene 14 Yes NA 580 Yes 111 NA NA Yes 3100
. No
HCH ¢gammea) Lindane 0.0036 No — — No 0.013 0.00000950 0.0000414 No BQL
Envirite Corporation 07/20/01
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+ ABLE 1: SELECTION OF CONSTITUENTS OF POTENTIA.. CONCERN (COPCS) FOR TREND ANALYSIS (page 4 of 8)

CONDITION 1 | CONDITION2 | CONDITION 3A CoNDITION 3B CONDITION 3C ]
- PMC Most Present in
Present in 95% UCL 95% UCL 95% UCL
SWPC (me/ke, Stringent PEWM-R
PEWM-L Have Groundwater PEWM-L anless Groundwater . Study 95% UCL:
Constituent of Potential 5% UCL Time Series | Concentration | ™ | Concentration | ohervise | Concentration | RiskStd. (ma/kg, unless
Concern (COPC) (mg/ kg, unless Data (mg/L) (mg/ke) noted) (me/L) (mg/L) otherwise noted)
otherwise noted)) > SWPC = PMC > Risk Std.
Yes Ye BQL
Heptachlor 0.0036 No 0.00005 No 0.013 y 0.0000111 No | 0.0036<DL>{(1.024
0.00005 0.00005 g
ee Note 7.

. BQL
Methylchloride Not analyzed Yes — — - — NA NA No | 1.3<DL>900
(chloromethane)

See Note 7.
Napthalene 18 No — — No 56 NA NA No 160
N-nitrosodimethylamine Not analyzed No — — — — OYOEISS 0.000561 Nao Not analyzed
BQL
Pentachlorophenol 180 No — — Yes 1 NA NA No 61 <DL > 570
See Note 7.
BQL:
Styrene 0.011<DL>1.3 No — — No 20 NA NA No 2,300
See Note 11.
Tetrachloroethylene 0.01 Yes No 0.88 No I 0 \68;2 0.000782 | Yes 3,100
Envirite Corporation 07/20/01
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+ABLE 1: SELECTION OF CONSTITUENTS OF POTENTIA.. CONCERN (COPCS) FOR TREND ANALYSIS (page 5 of8)

CONDITION 1 | CONDITION2 | CONDITION 3A CONDITION 3B CONDITION 3C .
) PMC ) Most Present in
Present in 95% UCL 95% UCL 95% UCL
SWPC (mgfke, Stringent PEWM-R
PEWM-L Have Groundwater PEWM-L unless Groundwater . Study 95% UCL:
Constituent of Potential 95% UCL Time Series | Concentration | (™) | Concentration | otherwise | Concentration | KisK Std. (mg/kg, ualess
Concern (COPC) (mg/ kg, unless Data (me/L) (mg/kg) noted) (mg/L) (mg/L) otherwise noted)
otherwise noted)) > SWPC > PMC > Risk Std.
Toluene 0.092 Yes NA 4,000 No 67 NA NA Mo 15,000
Trichloroethylene 0.2 Yes No 2.34 No 1 OY[;E& 0.00185 Yes 3,300
Xylenes 50 Yes — — No 19.5 NA NA No 16,000
BQL; No Yes BOL;
Vinyl chloride 0.011 DL> 1.3 Yes 0.066 15.75 Not determined 0.40 0.066 0.0151 Yes 1.3 <DL »900
See Note 11. ) ) See Note 7.
. Yes 0.5 Yes
Arsenic 2.3 No 0.0362 0.004 Yes mg/L 0.0362 0.0191 No 2.8
. Yes . 0.04 Yes
Beryllium 0.87 No 0.04 0.004 | Not determined me/L 0.04 0.00665 No 0.430
8.1 0.05 394
Cadmium Also, Yes NA 0.006 Yes ml L NA NA Yes Also,
0.11mg/L & 5.7 mg/L
Envirite Corporation 07/20/01
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LABLE 1: SELECTION OF CONSTITUENTS OF POTENTIA.. CONCERN (COPCS) FOR TREND ANALYSIS (page 6 of 8)

CONDITION T | CONDITION2 | CONDITION 3A ConDITiON 3B CONDITION 3C Present in
Present in 95% UCL 95% UCL PMC 95% UCL Most
SWPC (me/ke, Stringent PEWM-R
PEWM-L Have Groundwater PEWM-L unless Groundwater : ingen Study 950 UCL.
Constituent of Potential 95% UCL Time Series | Concentration (mg/L) Concentration | otherwise | Ceoncentration Risk Std. (mgfkg, unless
Concern (COPC) (mg/ kg, unless Data (mg/L.) (mg/kg) noted) (mg/L) (mg/L) atherwise noted)
otherwise noted)) > SWPC > PMC > Risk Std,
Manganese Not analyzed Yes NA — Not determined — 0N702 510 No Not analyzed
Mercury 0.11 No s 0.0004 | Not determined fl'goi s 000313 | No 24
Key

— means that no value is shown in the Remediation Standards Regulations (RSRs).

BQL means “below quantitation limit, and DL means “detection limit.

No means that the condition is not met.

Yes

means that “the condition is met,

* means that all time series data points indicate the COPC was below the quantitation limit of 0.01 mg/L. Therefore, the COPC was not subject to statistical trend

analysis.

NA

PHERE’s conclusion that the COPC does not pose a cancer risk greater than 107 and/or does not have a Hazard Index greater than 1.

means “not applicable. “NA” is reserved for use in the colurmms labeled” Condition 3A,” “Condition 3C™ and “Most Stringent Risk Std.” It reflects the

Not determined means that the COPC was not subject to analysis, or it was analyzed but the detection limit exceeds the RSR or risk-based standard, or that there is no
analytical data measuring its [eachability.

Envirite Corporation
RCRA Docket # [-90-1032
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- ABLE 1: SELECTION OF CONSTITUENTS OF POTENTIA.. CONCERN (COPCs) FOR TREND ANALYSIS (page 7 of 8)

Notes

[. “Condition 1: Present in PEWM-L" The value in each cell is the 95% upper confidence limit (UCL} in mg/kg as reported in Table III-27 Envirite’s PHERE dated
February 28, 2001. Also, for some COPCs a value in mg/L is also reported. This value is referenced in Table 11I-29 of Envirite’s PHERE dated February 28, 2001.

2. “Condition 2; Have Time Series Data” A “yes” indicates that the COPC is referenced in all of Envirite’s post-closure quarterly groundwater monitoring reports for
the period January, 1990 through October,2000: “No™ means that the constituent is not referenced in this consecutive series of quarterly groundwater monitoring reports.

3a. “Condition 3A: SWPC Exceeded” Although the PMC apparently do not apply, this column is provided only for possible future reference. A “yes” means that the
COPC’s concentration in the PEWM-L is equal to or exceeds the concentration published in the State of Connecticut’s Surface Water Protection Criteria (SWPC), and
“no” means that such is not the case. The “SWPC” column specifies the value for the COPC published in the Regulations of Connecticut State Agencies Remediation
Standards Regulations at sections 22a-133k-1 through 22a-133k-3.

3b. “Condition 3B: PMC Exceeded” A “yes” means that the COPC’s concentration in the PEWM-L is equal to or exceeds the concentration published in the State of
Connecticut’s Pollution Mobility Criteria (PMC), and “no” means that such is not the case. The PMC column specifies the value for the COPC published in the
Regulations of Connecticut State Agencies Remediation Standards Regulations at sections 22a-133k-1 through 22a-133k-3.

3c. “Condition 3C: Exceeds Most Stringent Applicable Risk Standard” A “yes” means that the COPC’s concentration in the PEWM-L is equal to or exceeds the
lowest of the two minimum numerical values for “off-site resident” and “off-site worker” groundwater exposure scenarios published in Table VI-1 in Envirite’s PHERE
dated February 28, 2000.

4, “Most Stringent Applicable Risk Standard” is the lower of the risk-based standard for the off-site resident or off-site worker. These are calculated values. These
values are referenced in “Table VI-1 Summary of Risk-Based MPS Calculations™ in section 6 of Envirite’s PHERE dated February 28, 2001.

5. “Study.” A “yes” means that the COPC is included in the trend analyses described in the attached report. A “no” means that COPC was not subjected to trend
analyses.

6. “Present in PEWM-R.” “PEWM-R" refers the subsurface Pre-Envirite Waste Material at the road. This subsurface pile straddles the property boundary of the site
and Old Waterbury Road, which is publicly owned. This column is provided for comparison. The value (if any) reported is the 95% upper confidence limit (UCL)
reported in mg/kg (unless otherwise noted) in Table I1I-28 of Envirite’s PHERE dated February 28, 2001. “BQL” means “below quantitation limit, and “DL” means
“detection limit.

7. This COPC is not listed in Table 111-28 of Envirite’s PHERE dated February 28, 2001. However, it is referenced in the table “Pre-Envirite Waste Material Analytical
Data Summary {Total)” in RCRA Facility Investigation Phase I Report, Volume V, Appendix G, March, 1995. The sample identification numbers referenced [and each
sample’s depth expressed in feet below ground surface fbgs)] in this table related to the PEWM-R are as follows: W19D 20.5 to 22.5 tbgs); W25C (9 to 11 fbgs); and
W30E (13 to 15 fbgs).

8a. This COPC is not listed in Table II1-28 of Envirite’s PHERE dated February 28, 2001. However, it is referenced in the table “Pre-Envirite Waste Material Analytical
Data Summary (Total)” in RCRA Facility Investigation Phase I Report, Volume V, Appendix G, March, 1995. The sample identification numbers referenced [and each

Envirite Corporation 07/20/01
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1 ABLE 1: SELECTION OF CONSTITUENTS OF POTENTIA.. CONCERN (COPCS) FOR TREND ANALYSIS (page § of §)

sample’s depth expressed in feet below ground surface fbgs)] in this table related to the PEWM-R are as follows: W19D 20.5 to 22.5 fhgs); W25C (G to 11 fbgs); and
W30E (13 to 15 fbgs). The “J” value relates to sample W30E.

8b. This COPC is not listed in Table III-28 of Envirite's PHERE dated February 28, 2001. However, it is referenced in the table “Pre-Envirite Waste Material Analytical
Data Summary (Total)” in RCRA Facility Investigation Phase I Report, Volume V, Appendix G, March, 1995. The sample identification numbers referenced [and each
sample’s depth expressed in feet below ground surface fbgs)] in this table related to the PEWM-R are as follows: W19D 20.5 to 22.5 fbgs); W25C (9 to 11 tbgs); and
W30E (13 to 15 fbgs). The *J” values of 0.08 and 93 apply to samples W19D and W 25C, respectively.

8c. This COPC is not listed in Table [1I-28 of Envirite’s PHERE dated February 28, 2001. However, it is referenced in the table “Pre-Envirite Waste Material Analytical
Data Summary (Total)” in RCRA Facility Investigation Phase I Report, Volume V, Appendix G, March, 1995. The sample identification numbers referenced [and each
sample’s depth expressed in feet below ground surface tbgs)] in this table related to the PEWM-R are as follows: W19D 20.5 to 22.5 fbgs); W25C (9to 11 fbgs); and
W30E (13 to 15 tbgs). The “I” value relates to sample W19D,

9. This COPC is not listed in Table I11-28 of Envirite’s PHERE dated February 28, 2001. However, it is referenced in the table “Pre-Envirite Waste Material Analytical
Data Summary (Total)” in RCRA Facility Investigation Phase I Report, Volume V, Appendix G, March, 1995. The sample identification numbers referenced [and each
sample’s depth expressed in feet below ground surface (fbgs)] in this table related to the PEWM-R are as follows: W19D 20.5 to 22.5 tbgs); W25C (9 to 11 fbgs); and
W30E (13 to 15 fbgs). Analysis of this constituent in sample W11D was not performed.

10. This COPC is listed in Table I1I-27 of the PHERE at the referenced concentration. However, the table “Pre-Envirite Waste Material Analytical Data Summary
(Total)” in RCRA Facility Investigation Phase I Report, Volume V, Appendix G, March, 1995 indicates that analysis for this COPC was not performed.

11. This COPC is not listed in Table IlI-27 of Envirite’s PHERE dated February 28, 2001. However, it is referenced in the table “Pre-Envirite Waste Material Analytical
Data Summary (Total}” in RCRA Facility Investigation Phase I Report, Volume V, Appendix G, March, 1995. The sample identification numbers referenced [and each
sample’s depth expressed in feet below ground surface (fbgs)] in this table related to the PEWM-R are as follows: W09G (23.5 to 25.5 thgs); W11D (26 1o 28 fbgs); and
W11D (26 to 28 fbgs). Analysis of this constituent in sample W11D was not performed.

Envirite Corporation 07/20/01
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TABLE 2

SELECTION OF CONSTITUENTS OF POTENTIAL CONCERN (COPCs)

STUDIED AND NOT STUDIED FOR TREND ANALYSIS
ENVIRITE, THOMASTON, CT

Constituent of Potential Concern {COPC) Koc Aqueous Solubﬁty Aqueous Dif-fuslvity Present in Present in
em’lg mgiL cm?is PEWM-L PEWM-R
[UCL mg/kg] [UCL magrkg]
COPCs Studiad
Cadmium NA Insoluble NA NA NA
Ethylbenzene 3.63E+02 1.69E+02 7.80E-08 1.40E+01 3.10E+03
Tetrachlorogthyleng 1.55E+02 2.00E+02 8.20E-06 1.00E-02 3.10E+03
Trichloraethyleneg 1.66E+02 1.10E+03 9.10E-06 2.00E-01 3.30E+03
Vinyl chloride 1.86E+01 2.76E+03 1.23E-08 BDL BDL
COPCs Not Studied
Aldrin 2.45E+06 1.80E-01 4.86E-06 3.60E-03 BOL
{Benzo(alpyreng 1.02E+06 3.00E-03 9.00E-06 NA BDL
Benzo(k)fluoranthene 1.23E+06 3,00E-04 5.56E-06 3.B0E+D1 BDL
BHC (beta) 1.26E+03 2.40E-1 7.34E-06 3.60E-03 BDL
HCH {gamma) Lindane 1.07E+03 6.BOE+00 7.34E-06 3.60E-03 BOL
bis{2-ethylhexyl}pthalate 1.51E+07 3.40E-1 3.66E-06 6.10E+02 6.50E+03
Butylbenzylpthalate 5.75E+04 2.69E+00 4.83E-06 2.00E+02 BDL
2-Butanone NA 3.63E+05 NA 0.01 mg/L 2.10E+03
Carbon tetrachloride 1.74E+02 7.93E+02 8.80E-06 BDL BDL
Chloroform 3.98E+01 7.92E+03 1.00E-05 2.40E-01 BDL
1,1-Dichioroethene NA B8.69E+03 MNA 7.00E-02 BOL
1,2-Dichloroethans NA B.6OE+03 MNA BDL BDL
1,2-Dichloroethylene (cis) 3.55E+01 3.50E+03 1.13E-05 2.00E-03 7.00E+01
1,2-Dichloroethylene {trans) 5.25E+01 6.30E+03 1.19E-05 2.00E-03 7.00E+01
DDE 4 ATE+()6 1.20E-01 5.87E-06 7.10E-03 BDL
DDT 2.45E+05 3.29E-03 4.85E-06 7.10E-03 BDL
Dibutylpthalate 3.39E+04 1.12E+01 7.86E-06 2.00E+02 3.10E+03
Dieldrin 2.14E+04 1.95E-01 4_74E-06 7.00E-03 BDL
Heptachlor 1.41E+06 1.80E-01 5.69E-06 3.60E-03 BDL
Methylchloride (chloromethane} NA 6.50E+03 NA NA BDL
Pentachlarophenol 5.92E+02 1.95E+(3 6.10E-D6 1.80E+02 BDL
Xylenes' 3.63E+02 1.78E+02 1.00E-05 5.00E+01 1.60E+04
Note

1. Based on values for o-xylene
2. Sources include the Johnson and Ettinger 1991 Model for Subsurface Vapor Intrusion into Buildings, Thibodeaux; Environmental

Chemodynamics 2™ ed. and Verschueren; Handbook of Envirenmental Data on Organic Chemicals 3 ed.

3. NA - Information not available

Thbl 2 - Properties of studied and not studied COPC
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TABLE 3
RESULTS OF MANN-KENDALL TREND ANALYSES BY NORMAL APPROXIMATION

ANALYTICAL DATA FROM /ANUARY /9 TAROUGH OCTOBER 200
ENVIRITE, THOMASTON, CT

QUTLIERS INCLUDED

" Well. | PUE Zeaiend] | TOE (Zsabuned) 1. VG (Eamioutec] | ECNY] DONZANG @ esic) | CAAMIUM @ome) | Zopos
MW-30 -4.060 -2.366 -1.647 0.000 1.365 1.6853
MW-31-5 0.277 -0.955 1.156 1.878 3.122 1.6853
MW-41-5 1.093 2,126 0.000 Q.000 0.020 1.6853
Mv-41--D 3.601 17.120 0.600 Q.000 0.000 1.6853
Mw-41-8 -0.014 4.146 0.520 0.000 1.213 1.6853
MW-42-5 | 0.026 -0.264 0.000 0.000 Q017 1.6853
MW-43-5 -0.014 -0.472 -0.347 0.000 0.013 1.6853
MW-43-D -0.786 -1.062 -1.079 0.000 -6.746 1.6853
MW-44-D -4.107 -5.622 -3.834 0.000 -4,456 1.6853
MW-M-B—l 0.016 -1.686 NA 0.000 -0.901 1.6853

NOTES: - Int order to show a trend the absolute value of Z cacwatea must be greater than Z cruca

o Z caicat = Z
- PCE = tetrachioroethene
- TCE = tnchloroethene
- VC = vinyl chloride
- Critical values of Z are taken from Table A-1 of EPA QA/G-9 (Guidance for Data Quality Assessment)
- Outliers are not excluded from the dalfa set in this analysis.

- NA Not Applicable, Number is a large negative number indicating a downward trend

Final Tables
TBL 3 Xpert Design Diagnostics 718/01



TABLE 3A
SUMMARY OF TREND ANALYSES (95% CONFIDENCE LEVEL)

ANALYTICAL DATA FROM /ANUARY /297 THROUGH OCTOBER S0k
ENVIRITE, THOMASTON, CT

OUTLIERS INCLUDED

MW-30 No Trend 80 No Trend
MW-31.§ No Trend No No Trend Upward Trend Upwavd Trend
MW-41-§ No Trend Upward Trend BOL BOL

MW-41-D || Upward Trend | Upward Trend B0L BOL

MW-41-8 NoTrend | Upward Trend No Trend 80

MW-42-§ No Trend No Trend BOL BOL

MW-43-S No |___No Trend No Trend BDL

MW-43-0 No 80L

MW-44-0 80L

MW-44-8 No Trend B80L

NOTES: - Conclusions for the trends are based on the directions for the Mann-Kendall Procedure
(Normal Approximation) of EPA QA/G-9 (Guidance for Data Qualty Assessment)
- PCE = tetrachioroethene
« TCE = trichioroethene
- VC = viny! chioride
- BOL = The canc, valves are below detection Mmit throughowt! the time frame used for this analyses

Final Tables
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TABLE 4
RESULTS OF MANN-KENDALL TREND ANALYSES BY NORMAL APPROXIMATION

ANALYTICAL DATA FROM_ /ANUARY /99/ THROUGH OCTOBER 2000
ENVIRITE, THOMASTON, CT
OUTLIERS EXCLUDED

VE D] RZON® o) T
MW-30 0.000

MW-31-5 1.548 3.122 1.6866
Mw-41-S || 1.003 2.126 0.000 0.000 0.020 1.6853
MW-41--D | 3.601 17.120 0.000 0.000 0.000 1.6853
MW-41-8 -0.074 4.146 0.520 0.000 1.213 1.6853
MW-42-5 0.026 -0.264 0.000 0.00¢ 0.017 1.6853
MW-43-5 -0.0748 -0.472 -0.347 0.000 0.013 1.6866
MW-43-D -0.786 -1.062 -1.078 0.000 -6.146 1.6853
MW-44-D -4.107 -5.622 -3.834 G.000 -4.456 1.6853
MW-44-B 0.015 -2.157 NA 0.000 -0.901 1.6866

NOTES: - In order to show a trend the absolute value of Z cacuweres must be greater than Z cmica

- Z criieal =2,
- PCE = tetrachioroethene
- TCE = trichioroethene
- VI = vinyl chioride
- Critical values of Z are taken from Table A-1 of EPA QA/G-9 (Guidance for Data Qualily Assessment)
- Qutliers are excluded from the data set in this analysis.
- NA Not Applicable, Number is a large negative number indicating a downward frend

Final Tables
TBL4 Xpert Design Diagnostics 7118/01



TABLE 4A
SUMMARY OF TREND ANALYSES (95% CONFIDENCE LEVEL)

ANALYTICAL DATA FROM JANUARY /997 THROUGH OCTOBER 2000
ENVIRITE, THOMASTON, CT

“TCE

mw-42-s || No Trend No Trend BDL BDL No Trend
Mw-43-S || No Trend No Trend No Trend BDL No Trend
MW-43-D No Trend No Trend No Trend BDL

BDL

BDL No Trend

NOTES: - Conclusions for the trends are based on the directions for the Mann-Kendall Procedure
(Normal Approximation) of EPA QA/G-9 (Guidance for Data Quality Assessment)
- PCE = tetrachloroethene

- TCE = trichloroethene
- BDL = The conc. values are below detection limit throughout the time frame used for this analyses.

Final Tables
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Relative Conc. Diff TCED =5

TABLE 5
IIFFUSION MODEL SUMMARY
PCE DIFFUSION INTO SANDIAYER

Average Rdatve Concentations
Ditusion Codticient Sensivity Andlysis

Envirite, Thomaston, CT
CCo at Drstances
Thickness 5 10# 20 ft 30t
1cm 44.30% 56.58% 67.56% 72.99%
2¢cm 24.27% 34.20% 45.57% 52.47%
S5cm 3.71% 13.83% 19.27% 23.36%
20 cm 2.43% 3.46% 4.82% 5.84%
Thickness 5 ft 10 ft 20 ft Joft
1cm 67.47% 76.30% 82.99% 86.04%
2cm 45.47% 57.17% 67.77% 73.08%
S5cm 19.22% 26.70% 36.81% 43.72%
20cm 4.80% 6.68% 8.34% 11.39%
NOTE: Table provides average relative concentration values for

different thicknesses of high permeability sand layers at
several distances (5, 10, 20 and 30 f} along the plume.
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Relative Conc. DIf TCED =5

TABLE 6
DIFFUSION MODEL SUMMARY
TCE DIFFUSION INTO SAND LAYER

Average Relative Concentrations
Diffusion Coefficient Sensitivity Analysis

Envirite, Thomaston, CT
CACo at Distances
Thickness 5 ft 10 20t 30 #t
1em 46.22% 58.40% 69.07% 74.30%
2em 25.68% 35.89% 47 A41% 54.28%
5cm 10.28% 14.57% 20.28% 24.59%
20 em 2.57% 3.64% 5.07% B8.15%
Thickness 5 ft 10 ft 20 ft a0t
1cm 67.47% 76.30% 82.99% 86.04%
2cm 45.47% 57.17% 67.77% 73.00%
5¢m 19.22% 26.70% 36.81% 43.72%
20 cm 4.80% 5.68% 9.34% 11.39%
NOTE: Table prUV.'D’BS average relative concentration vatues for

different thicknesses of high permeability sand layers at
several distances (5, 10, 20 and 30 fi) along the plume.
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Figure2

FIGURE 2

DEPLETION OF TETRACHLOROETHENE (PCE) IN PRE-ENVIRITE WASTE MATERIAL UNDER CELL 1
DIFFUSION TO THE HIGH PERMEABILITY SAND

Concentration vs. Time
(Assuming: Co = 2 mg/L, C* = 0 mg/L, D* = 1.26 * 106 cm”\2/sec)
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FIGURE 3
DEPLETION OF TRICHLOROETHENE (TCE) IN PRE-ENVIRITE WASTE MATERIAL UNDER CELL 1
DIFFUSION TO THE HIGH PERMEABILITY SAND
Concentration vs. Time
(Assuming: Co =4 mg/L, C* = 0 mg/L, D* = 1.4 * 106 cm”\2/sec)
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FIGURE 4
DEPLETION OF TETRACHLOROETHENE (PCE) IN PRE-ENVIRITE WASTE MATERIAL UNDER CELL 1
(DIFFUSION COEFFICIENT SENSITIVITY ANALYSES)
Concentration vs. Time

(Assuming: Co = 2 mg/L, C* = 0 mg/L, D* = 5* 106 cm”\2/sec)
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FIGURE 5

DEPLETION OF TETRACHLOROETHENE (PCE) IN PRE-ENVIRITE WASTE MATERIAL UNDER CELL 1
7HE EFFECT OF AR CENT $4 7URA 7T1ON ON LAFFUSI ONV
Concentration vs. 7ime

(Assuming: Co = 2 mg/L, C* = 0 mg/L, D" = varies with % sat.)
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FIGURE 6

PCE Concentration vs. Distance to the Interface
Stagnant Sand Layer, Diffusion Model
D* =1.26 * 106 c”2/sec, Co = 2 mg/LL
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FIGURE 7

TCE Concentration vs. Distance to the Interface
Stagnant Sand Layer, Diffusion Model

D* = 1.4 * 10A6 cm”2/sec, Co = 4 mg/L
Envirite Landfill Pro;
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FIGURE 8

PCE Concentration vs. Distance to the Interface
Stagnant Sand Layer, Diffusion Model
D* =5 * 10A6 cm”Ysec, Co = 2 mg/L
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ATTACHMENT A

RAW CONCENTRATION DATA FROM JANUARY 1991 TO OCTOBER
2000

TIME SERIES PLOTS OF CONCENTRATION DATA BY REGRESSION
METHOD
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Summary of Historical Analyses-MW.-30

Envirite, Thomaston, CT
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Summary of Historical Analyses-MW-31.S
Envirite, Thomaston, CT
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Summary of Historical Analyses-MW-41 S
Envirite, Thomaston, CT

Attachment A Plots Jan 91 thru Oct 00

mw-41-s5
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Summary of Historical Analyses-MW-41B
Envirita, Thomaston, CT
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Summary of Historical Analyses-MW-41 D
Envirite, Thomaston, CT
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Summary of Historical Analyses-MW-42 S

Envirite, Thomaston, CT
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Summary of Historical Analyses-MW-43 S
Envirite, Thomaston, CT
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Summary of Historical Analyses-MW-43 D
Envirite, Thomaston, CT
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Summary of Historical Analyses-MW-44 B

Envirite, Thomaston, CT
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Summary of Historical Analyses-MW-44 D
Envirite, Thomaston, CT
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433 General Trend Estimation Methods
4.3.3.1 Sen’s Slope Estimator

Sen’s Slope Estimate is a nonparametric alternative for estimating a siope. This approach involves
computing slopes for all the pairs of ordinal time points and then using the median of these slopes as an
cstimate of the overall slope. As such, it is insensitive to outliers and can handle a moderate number of
values below the detection limit and missing values. Assume that there are n time points (or n pertods of
time), and let X, denote the data value for the i ™ time point. [f there are no missing data, there will be n{n-1)/2
possible pairs of time points (i, j) in which i > j. The slope for such a pair is called a pairwise slope, b, and is
computed as by = (X, - X;) / (i- ). Sen's slope estimator is then the median of the n(n-1)/2 pairwise slopes.

If there is no underlying trend, then a given X | 1s as likely to be above another X ; as 1t is below.
Hence, if there is no underlying trend, there would be an approximately equal number of positive and negative
slopes, and thus the median would be near zero. Due to the number of calculations required, Sen’s estimator
is rarely calculated by hand and directions are not given in this document. However, the estimator is
contained in the DQA DataQUEST software package (QA/G-9D, 1996).

4.3.3.2 Seasonal Kendall Slope Estimator

If the data exhibit cyclic trends, then Sen's slope estimator can be modified to account for the cycles.
For example, if data are available for each month for a number of years, 12 separate sets of slopes would be
determined (one for each month of the year), similarly, if daily observations exhibit weekly cycles, seven sets
of slopes would be determined, one for each day of the week. In these estimates, the above pairwise slope is
calculated for each time period and the median of all of the slopes is an estimator of the slope for a long-term
rend. This is known as the scasonal Kendall slope estimator. Because of the number of calculations
required, this esumator is rarely calculated by hand so directions are not given in this document. The
seasonal Kendall slope estimator is contained in the DataQUEST software package (QA/G-9D, 1996).

4.3.4 Hypothesis Tests for Detecting Trends

Most of the trend tests treated in this section involve the Mann-Kendall test or extensions of it. The
Mann-Kcendall test does not assume any particular distributional form and accommodates trace values or
values below the detection limit by assigning them a common value. The test can also be modified to deal
with multiple observations per ime period and generalized to deal with muitiple sampling locations and
seasonality.

4.3.4.1 One Observation per Time Period for One Sampling Location

The Mann-Kendall test involves computing a statistic S, which is the difference between the number
of pairwise slopes (as described in 4.3.3.1) that are positive minus the number that are negative. IfSisa
large positive value, then there is evidence of an increasing trend in the data. If S is a large negative value,
then there is evidence of a decreasing trend in the data. The null hypothesis or baseline condition for this test
i1s that there is no temporal trend in the data values, i.e., “H ,; no trend”. The alternative condition or
hypothesis will usually be either “H ,: upward trend” or “H ,: downward trend.”

The basic Mann-Kendall trend test involves listing the observations in temporal order, and
computing all differences that may be formed between measurements and earlier measurements, as depicted

EPA QA/G-9 43 .3 QA96



in Box 4.3-2. The test statistic is the difference between the number of strictly positive differences and the
number of strictly negative differences. If there is an underlying upward trend, then these differences will
tend to be positive and a sufficiently large value of the test statistic will suggest the presence of an upward
trend. Differences of zero are not included in the test statistic (and should be avoided, if possible, by
recording data to sufficient accuracy). The steps for conducting the Mann-Kendall test for small sample sizes
(i.e., less than 10) are contained in Box 4.3-3 and an example is contained in Box 4.3-4.

For sample sizes greater than 10, a normal approximation to the Mann-Kendall test is quite accurate.
Directions for this approximation are contained in Box 4.3-5 and an example 1s given in Box 4.3-6. Tied
observations (i.¢., when two or more measurements are equal) degrade the statistical power and should be
avoided, if possible, by recording the data to sufficient accuracy.

Box 4.3-2: “Upper Trianguiar” Data for Basic Mann-Kendall Trend Test

with a Single Measurement at Each Time Point

Data Table

Original Time t t t; t. e t,, t, (time from earliest to latest)
Measuremenis Xy X Xs X, L. X X (actual values recorded)

x4 XAy Ky, XXy s Xo=Ay XX

Xy Xake X o XX X Ag

Xz Ko%Kz XiXa2

Xt XX

After performing the subtractions this table converts to:
Qriginal Time 4 12 1y t, - ta t, #of + # of -
Measurements X, X, X X4 A X, Differences Differences
0) (<0)

X1 YZ‘I Y‘31 Y41 L Y(n-1)1 Yn1

xz Y32 YAZ A Y(n-1)2 Ynz

xn-? Y(n—ﬂ(n—?) Yn(n-z)

Kot Yn[n-ﬂ

NOTE: X.-Y,=0 do not contribute ta either total and are discarded. Total # >0 Total # <0

where Y, = sign (X-X) = + fX-X.>0
a 'iin-X,‘=

EPA QA/G-9 43-4 QA6



Box 4.3-5; Directions for the Mann-Kendall Procedure Using Normal Approximation

If the sample size is 10 or more, a normal approximation to the Mann-Kendall procedure may be used.

STEP 1:
STEP 2:

STEPR 4:

STER 5:

STER 6:

Complete steps 1, 2, and 3 of Box 4.3-3.
n{n-1}2r+5)
18 '
If ties oceur, fet g represent the number of tied groups and w, represent the number of data points in the

p" group. The variance of Sis: F(5) = -1% [n(n=-1)2n+5) - i wp(wP—l)(pr+5)]

p=1

Calculate the variance of S: ¥(§) =

LifS>0,Z=DifS=D,UrZ=i-if8<0.

[AS)* )"

Use Table A-1 of Appendix A to find the critical value z_, such that 100{1-a)% of the normal distribution
is below z, .. For example, if ®=0.05 then z, =1.645.

Calculate Z =

Far testing the hypothesis, H, (no trend) against 1} H; (an upward trend) - reject H; if Z is greater than
Zi.. OF 2) H; {a downward trend) — reject H, if Z < 0 and the absolute value of Z is greater than z .

Box 4.3-6: An Example of Mann-Kendall Trend Test by Normal Approximation

| A test for an upward trend with a=.05 will be based on the 11 weekly measurements shown below.

STEF 1:

Using Box 4.3-2, a trianguiar table was used to construct the possible differences. A zero has been used

if the difference is zero, a "+ sign if the difference is positive, and a "-° sign if the difference is negative.

4
3

No. of No. of
+ Signs -Signs 1

h ©

1
1

o —

1
10

—

+1

-
1 |+++++I'\Im
[ |+++++|
T e T
-
L
Glowacaowoow
I—lOMw&OO—I—L_A

-
w

3 = (sum of + signs) - {sum of - signs) = 35-13=22

There are several observations tied at 10 and 15. Thus, the formula for tied values will be used. |n this
formula, g=2, t,=4 for tied values of 10, and t,=2 for tied values of 15.

S) = — [11(LL-1)(2(11)+5) - [4(#-1){2(H)+5) + 2(2-1)(2(2)+5)]] = 155.33

1
i8

Since S is positive: Z = s _22-1 20 [.603

[V(S)]*  (155.33)% 1246
From Table A-1 of Appendix A, z,_,.=1.645.

H, is the alternative of interest. Therefore, since 1.605 is not greater than 1.645, H, is not rejected.
Therefore, there is not enough evidence to determine that there is an upward trend.



TABLE A-1: CRITICAL VALUES OF STUDENT'S t DISTRIBUTION

—

I-a
Degrees of
Freedom 70 75 .80 83 80 95 975 99 995

1 0727 | 1000 | 1376 | 1963 | 3.078 | 6314 | 12706 | 31.821 { 63.657
2 0617 } 0816 ) 1061 | 1386 | 1.886 | 2920 | 4.303 6.965 9.925
3 0584 | 07651 0978 | 1250 | 1638 | 2353 | 3.182 | 4541 5.841
4 0569 | 0741 | 0941 | 1.190 | 1533 | 2.132 | 2776 | 3.747 4.604
5 0.559 | 0727 | 0.920 | L1156 | 1476 | 2015 | 2571 3.365 4.032
6 0.553 ] 0718 | 0.906 | 1.134 | 1.440 | 1.943 | 2447 3.143 3.707
7 0549 | 0711 | 089 | L1119 | 1415 | 1.895 | 2.365 2.998 3.499
B 0546 | 0.706 | 0889 ] 1.108 | 1397 1 1.860 | 2.306 2.896 3.355
9 0543 | 0.703 | 0.833 | 1.100 } 1.383 | 1.833 [| 2.262 2821 3.250
10 0542 | 0700 | 0879 | 1.093 } 1372 | 1812 | 2.228 | 2764 3.169
11 0540 | 0.697 | 0.876 | 1.088 | 1363 | 1.796 | 2.201 2718 3.106
12 035391 0695 | 0873 | 1083 | 1356 | 1.782 | 2.179 2.681 3.055
13 0538 | 0.694 | D870 | 1079 | 1350 | 1.771 2.160 2.650 3.012
14 0537 | 0692 | 0868 | 1.076 | 1.345 | 1.761 2.145 2624 2.977
15 0.536 | 0.691 | 0866 | 1.074 | 134 1.753 | 2.131 2.602 2.547
16 0535 ] 069 | 0805 | LO71 | 1337 | 1746 | 2.120 2.583 2.921
17 0334 1 0689 | 0863 | 1069 | 1333 | 1.740 | 2,110 | 2.567 2.898
18 0534 { 0688 | 0.862 | 1.067 | 1330 | 1.734 | 2.101 2552 2.878
19 05331 0688 | 0861 | 1066 | 1328 | 1.729 | 2.093 2.539 2.861
20 0.533 | 0.687 0.860 1.064 | 1.325 1.725 2.086 2.528 2.845
21 0532 | 0686 | 0859 | 1063 | 1323 | 1.721 2080 | 2518 2.831
22 05321 0685 | 0858 | 10al | 1321 | L.717 | 2074 | 2.508 2.819
23 0.532 1 0685 | 0858 | 1.060 | 1319 | 1.714 | 2069 | 2.500 2.807
24 0531 1 0685 | 0857 | 1039 | 1318 | 1.711 2064 | 2.492 2797
25 0531 1 0684 | 0856 | 1058 | 1316 | 1.708 | 2060 | 2.485 2.787
26 0531 | 0684 | 0856 | 1058 | 1315 | 1.706 | 2056 | 2.479 2.779
27 0531 | 0684 | 0855 | 1057 | 1314 | 1.703 | 2052 | 2.473 2.771
28 0530 | 0.683 ) 0.855 ] 1056 | 1.313 | 1.701 2048 | 2.467 2.763
29 0.530 | 0.683 | 0854 | 1.055 | L311 | [.699 | 2.045 2.462 2.756
30 0530 | 0683 | 0854 | 1055 | 1310 | 1.6587 | 2.042 2.457 2.750
40 0.529 | 0.681 | 0851 | 1050 | 1.303 | 1.684 | 2.021 2.423 2704
60 0527 ] 0.679 | O0R4B | 1046 { 1.2% | 1671 2.000 2.390 2.660
120 0326 | 0677 | 0845 | 1.041 | 1289 | 1.638 1.980 2.358 2617
> 0524 ] 0674 ] 0842 § 1036 | 1282 | 1.645 1.960 2326 2.576

Note: The last row of the table { >: degrees of freedom) gives the criticial values for a standard normal distribution (z),
€8s Liags =7y = 1.045.

EPA QA/G-9

QA96



ATTACHMENT C

INITIAL PORE WATER CONCENTRATION CALCULATIONS BASED
ON SOIL WATER PARTITIONING

PERCENT SATURATION SENSITIVITY CALCULATIONS

DIFFUSION MODEL CALCULATIONS BASED ON FICK’S LAW &
ADDITIONAL MODEL OUTPUTS



C-1 INITIAL PORE WATER CONCENTRATION CALCULATIONS BASED
ON SOIL WATER PARTITIONING



ENVIRITL  NDFILL PROJECT DIFFUSIC.  JDEL

INITIAL PORE WATER CONCENTRATION CALCULATIONS

TABLE A
# _ |Boring |PCErcipmpr)  |TCETcLe PCE sol TCE son (mg/Kg) |focrcepy  |focreepy |
1 SLW12B 0.005 0.005 0.059 0.005 4.49% 0.94%
2 SLWI4C 0.082 0.018 12 0.99 55.64% 51,92%
3 SLWISD 0.005 0.005 0.001 0.011 0.08% 2.08%
4 SLWI5B 0.005 0.005 0.011 0.011 0.84% 2.08%
5 SLWISC 0.005 0.005 0.023 0.004 1.75% 0.76%
6 SLWI7C 0.005 0.002 0.01 0.01 0.76% 4.72%
7 SLWISC 0.017 0.001 0.12 0.011 2.68% 10.38%
8 SLW2ID 0.005 0.001 0.004 0.011 0.30% 10.38%
9 SLWIO0F 0.005 0.005 0.011 0.011 0.84% 2.08%
10 SLWI9D 0.005 0.024 0.1 0.2 7.60% 7.87%
Average = 0.0139 0.0071 1.2339 0.1264 7.50% 9.32%
Average =
Kd s - 2212
Kdres - 8.91
TABLE B

SLw128 0.059 0.005

1
2 SLWI4C 12 0.99
3 SLWISD 0.001 0.011
| SLW158 0.011 0.011
5 SLWI6C 0.023 0.004
[ SLWi17C 0.01 0.01
7 SLWI8C 0.12 0.011
# __ﬁ_n" W21D 0.004 0.011
o SLWZ2OF 0.011 0.011
10 SLWISD 0.1 0.2
1 W3 550 530
12 W09 1.3 1.3
13 W.il 0.015 0.011
14 W07 71
15 w08 0.7
lAverage Soil Cone. (mg/Xg)= 40.77 38.09
A varage Pore Water Conc. (miLj= 1.84 4.28
Total mass (Kg) = 1.26 1.20
NOTE: The formulation and sample calculations are hed with this Y.
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C-2  PERCENT SATURATION SENSITIVITY CALCULATIONS



The Effect of Percent Saturation on Diffusion Coefficient

Calculations
Sensitivity Analyses for Porosity and % Saturation
ENVIRITE LANDFILL
Porosity, n = 0.3
% Saturation | %Sat* n % Qw Tortuosity | D* PCE (cm?/sec) | D* TCE (cm®/sec)
50% 0.15 15 1.33E-01 2.23E-07 2.48E-07
75% 0.225 225 3.42E-01 5.76E-07 6.39E-07
80% 0.24 24 3.98E-01 6.69E-07 7.43E-07
85% 0.255 255 4.58E-01 7.71E-07 8.56E-07
90% 0.27 27 5.24E-01 8.81E-07 9.78E-07
95% 0.285 28.5 5.94E-01 9.99E-07 1.11E-06
100% 0.3 30 6.69E-01 1.13E-06 1.25E-06
Porosity, n = 0.4 ( most likely-because of sand mixed with waste material)
Saturation | %Sat*n % Qw Tortuosity D* pce (cm’/sec) | D* TCE (cm®/sec)
50% 0.2 20 1.46E-01 3.28E-07 3.64E-07
75% 0.3 30 3.77E-01 8.45E-07 9.38E-07
80% 0.32 32 4.38E-01 9.82E-07 1.09E-06
85% 0.34 34 5.04E-01 1.13E-06 1.26E-06
90% 0.36 36 5.76E-01 1.29E-06 1.44E-06
95% 0.38 38 6.54E-01 1.47E-06 1.63E-06
100% 0.4 40 7.37E-01 1.65E-06 1.84E-06
Porosity, n = 0.5
| % saturation [ %Sat*n [ % Qw Tortuosity | D* PCE (cm’/sec) | D* TCE (cm’/sec)
50% 0.25 25 1.57E-01 4.42E-07 4.91E-07
75% 0.375 375 4.06E-01 1.14E-06 1.26E-06
80% 0.4 40 4.72E-01 1.32E-06 1.47E-06
85% 0.425 425 5.43E-01 1.52E-06 1.69E-06
90% 0.45 45 6.21E-01 1.74E-06 1.93E-06
95% 0.475 475 7.04E-01 1.97E-06 2.19E-06
100% 0.5 50 7.94E-01 2.23E-06 2.47E-06
Porosity, n = 0.6
% Saturation | %Sat* n % Qw Tortuosity | D*pce (cm®/sec) | D* Tce (cm’/sec)
50% 0.3 30 1.67E-01 5.63E-07 6.25E-07
75% 0.45 45 4.31E-01 1.45E-06 1.61E-06
80% 0.48 48 5.01E-01 1,69E-06 1.87E-06
85% 0.51 51 5.77E-01 1.94E-06 2.16E-06
90% 0.54 54 6.60E-01 2.22E-06 2.47E-06
95% 0.57 57 7.48E-01 2.52E-06 2.80E-06
100% 0.6 60 8.43E-01 2.84E-06 3.15E-06

N OTE: See sample calculations attached.

File Name: diffusion Calc 12-14-00 senstivity saturation

Tab Name: PCE

7/18/01
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FEB~15-01 THU 10:37 &4  ENVIRITE CORP FAX NO. 610 828 8406 P. 02

TABLE 6-3
PRE-ENVIRITE WASTE MATERIAL THICKNESS AND DEPTH'
Envirite Facility
Thomaston, Connecticut

TR et IR Ml B b by it Sl e 1) I)(;‘—;I—‘l——l{ﬁ n.“c Elcva{iou Range Thickness
Dm in & (lbp) {(MSL) {feet)
o - §6324.28 322,28 : RN
ﬂ- 324778 <I318.28 P s
| 302 ‘%& 10408 = :
W 353 s"*%u 48 -
I ' w33 1087 E PX i A
W24 9-17.5 330.58 - 322.08
W-23 9-12 330.15 ~ 327.15
W27 t1-15 328.05 - 324.05
W.3( 11.5-15 327.75 - 324.25 3.
W-32 11-13 328.55 - 326.55 2,0
 Rea2 [ 11-13 328.95 - 320.95 2.0
Notes;
Ihp = fogt below prade
{1 = feet
MBL = Meun Sea Level
1. Waste material thickness and depth measurenients are based upon split spoon samples collected during
the wusie pile investigation and (icld iuterprctation of drilling conditions.
2. Wasie material Is assumed to be present in boring W10 although samples could not be recovered. The

drilling ungers were observed to be oily when removed from W-10. Waste material was encountered
in W-11 dritled adjacent 0 W-10.

[~ R ATV HRHOH S R VT TE AT RET Pacs ) af 4 VLIS
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ENVIRITE, THOMASTON, CT

DEPLETION OF TETRACHLOROEHENE {(PCE) IN PRE-ENVIRITE WASTE MATERIAL {PEWM) UNDER CELL 1
DIFFUSION TOQ THE HIGH PERMEABILITY SAND

Co= 2 mg/L Initial PCE congentration in PEWM
D*= 1.28E06 cm'/sec  PCE diffusion constant
Cra 0 mgfL PCE concentration at the interface with high permeability sand
y= vwarlable cm Distance in the PEWM layer from the PEWM-sand layer interface
Y= 04 om Y= QK  om y=  T8116 cm Y= 628 &m y=  Z43.76 om
t ot (0 X ] I X | o %) T X ol 00)
years | "D}
0.10 229 100 200 1527 1.00 200 19.09 1.00 280 4582 5110
020 1.62 0.8 196 10.80 1.00 200 1350 100 200 3240 4320
0.30 1.32 054 1.88 B &2 1.00 200 1102 1.00 200 26 4R 100 200 35727
¢.40 115 0.6% 179 7.64 100 200 955 1.00 200 22 9t 100 200 30 55
0.50 1.02 0.85 171 6.83 100 200 854 1.00 200 2043 100 200 732 100 200 12 B4 100 z00
1.00 072 069 1.39 483 100 200 604 100 200 14,49 100 200 1932 100 200 508 100 200
1.50 0.59 060 118 94 100 z00 493 100 200 1183 1.00 200 15.78 1.00 200 741 1.00 200
2.00 0.51 053 106 342 100 200 427 100 200 1025 100 200 1366 1.00 200 642 100 2.00
2.50 cas 048 0.97 g8 100 200 382 100 2,00 915 100 200 1222 1.00 200 514 100 200
300 0.42 045 0.6¢ 278 100 2.00 348 100 200 837 1.00 200 1.15 .00 200 524 100 z00
350 039 042 0.83 258 100 200 323 100 200 775 1.00 200 10.33 1.00 200 485 100 200
400 (L] 038 0.78 242 100 200 ag? 1.00 2.00 725 1.00 2.00 266 1.00 200 458 160 200
450 634 037 0.74 228 1.00 200 285 100 2,00 583 1.00 2400 911 100 200 428 1.00 FX
5,00 032 035 nn 216 100 200 2.70 100 280 548 1.00 200 854 100 2.00 406 100 200
800 0.30 0.32 065 147 0eg 199 246 1.00 200 5.92 1.00 200 788 100 200 an 100 200
7.00 0.27 0.30 060 182 03¢ 108 2.28 100 z 00 548 100 2.00 730 100 200 343 100 200
800 0.26 0.28 as? 11 098 197 2.13 1.00 199 512 100 2.00 (3:X3 100 200 a2 100 200
©.00 024 0.27 053 161 08 195 2.0 100 198 483 100 200 644 100 200 1.03 100 200
10.00 0.22 025 51 153 057 104 191 099 199 458 100 200 611 1.00 2,00 287 100 200
15.00 [RL] 0z 042 125 042 T84 1.56 097 1.95 374 100 200 199 1.00 700 23 100 2.00
2000 018 0.18 036 1.08 087 175 1.3% 094 189 224 100 200 432 1.00 200 200 100 14589
25.00 0.14 016 932 097 0.83 166 1.21 9461 182 290 100 200 366 1.00 200 182 099 198
3000 0.13 Q.15 030 0.88 079 158 110 o8 1.76 286 100 200 353 300 2.00 166 098 146
3500 012 0.14 027 082 075 1.50 102 Qa8 1.70 245 1.00 200 a7 .00 200 153 oo7 194
40.00 o1 0.13 0.26 078 02 144 0.95 0.82 165 220 100 200 205 1.00 200 144 046 102
4500 011 0.12 024 072 06% 1.38 0.90 oan 159 216 1.00 200 288 1.00 200 135 094 189
50.00 010 o.12 023 068 067 133 0.85 0.77 155 205 1.00 19¢ 273 100 200 128 093 186
55.00 Q.10 0.1 022 085 064 129 0.81 075 150 155 0.99 1.5% 261 100 200 122 092 1R3
60.00 0.09 011 021 062 ng2 124 078 073 146 187 099 1.98 249 100 200 147 Aoy 18y
€5.00 0409 0.10 020 060 0.50 121 075 o 142 1.60 0.99 1498 240 1.00 200 113 LWL 178
70.00 ooz e.10 n1g 058 0.59 117 072 069 135 173 0.99 +.97 23 100 200 108 08e 175
5.00 008 009 0.19 0.56 0.57 114 070 068 135 167 098 )96 223 100 200 108 086 172
diffusion Calc 12-14-00 senstivity D
7118/01

PCE


http://114.se

DIFFUSION TO THE HIGH PERMEABILITY SAND
ENVIRITE, THOMASTON, CT

DEPLETION OF TETRACHLOROETHENE {PCE) IN PRE-ENVIRITE WASTE MATERIAL (PEWM} UNDER CELL 1

Co= 2 mg/L Initial PCE concentration in PEWM

D*= B5.00E-06 cm%se PCE diffusion constant

Cr= 0 mg/L PCE concentration at the interface with high permeability sand

y= variable cm Distance in the PEWM layer from the PEWM-sand layer interface
y= 0.14 cm y" 6004 cm Y= T8.178 cm y= 182.82 cm y® 243.76 cm y= 114.56 cm
-~ _ _ _ Average thickness
t X= erf(Xj)] C X= srifi(X)] C Xw erf{X)] C X= erf(X)}] C Xwm erf(X)] C Xm erf(X)}] C

ysars ml-’D‘tr‘.S mﬂli ml‘D‘tI‘.S m ﬂfb‘t"‘.s mﬂ. mfb‘tr‘..'t mﬂl.. IIzl(ﬁ"D't)"..‘i mg/L | y{4*D*t)*.5 mgi/L

0.10 t.15 090 179 767 100 2.00 9.59 1.00 2.00 23.02 30 69 14.42

0.20 0.81 075 3.50 543 100 2.00 6.78 1.00 2.00 16.28 21.70 10.20

0.30 066 065 131 443 100 2.00 5.54 1.00 2.00 13.29 1.00 2.00 1772 833

0.40 058 0.58 117 384 100 2.00 4.80 1.00 2.00 11.51 1.00 2.00 15.35 7.21

0.50 Q.51 0.53 1.07 343 100 2.00 4.29 1.00 2.00 10.29 1.00 200 1373 1.00 2.00 6.45 1.00 2.00

1.00 0.36 039 079 2.43 100 2.00 303 1.00 2.00 7.28 1.00 2.00 9.71 1.00 2.00 456 100 200

1.50 0.30 033 065 1.88 099  1.99 2.48 1.00 2.00 5.94 1.00 2.00 7.92 1.00 2.00 372 100 200

2.00 026 028 057 1.72 098 197 214 1.00 2.00 515 1.00 2.00 5.86 100 2.00 3.23 1.00 200

2.50 0.23 0.26 057 1.53 037 194 1.92 0.99 1.99 4.60 1.00 2.00 6.14 1.00 2.00 286 1.00 200

3.00 0.21 0.23 047 1.40 085 1.9 1.75 0.99 1.97 4.20 1.00 2.00 5.60 1.00 2.00 263 100 200

3.50 019 022 043 1.30 093 187 1,62 0.98 1.96 389 1.00 2.00 5.19 1.00 2.00 2.44 100 200

4.00 618 0.20  C.4% 1.21 091 1.83 1,52 0.97 1.94 3.64 1.00 2.00 4.85 1.00 2.00 2.28 .00 200

4.50 017 019 038 144 089 179 1.43 0.96 1.91 343 1.00 2.00 4.58 1.00 2.00 2.15 100 200

5.00 016 018 0.3 1.09 088 175 1.36 0.94 1.89 326 1.00 2.00 434 1.00 2.00 2.04 1.00 1.59

.00 15 017 033 029 084 168 1.24 0.92 1.84 297 1.00 2.00 396 100 2.00 1.86 0.99 1.98

7.00 014 015 03 092 081 1.61 1.15 0.90 1.79 275 1.00 2.00 3.67 1.00 2.00 172 0.99 197

8.00 313 014 020 086 077 155 1.07 0.87 174 2.57 1.00 2.00 343 1.00 200 1.61 0.98 1.95

9.00 012 0.14 027 081 075 1.49 1.01 0.85 1.69 2.43 1.00 200 324 1.00 2.00 1.52 0.97 1.94
10.00 012 013 028 0.77 072 144 0.96 0.83 1.65 2.30 100 200 307 1.00 200 1.44 0.96 192
15.00 009 011 02t 0.63 062 125 078 0.73 1.46 1.88 0.99 198 251 1.00 200 1.18 0.90 1.81
20.00 008 008 018 0.54 056 1.1 06B 0.66 1.33 1.63 0.98 1.96 217 1.00 2.00 1.02 0.85 1.70
25.00 007 008 Q18 049 051 1.01 0.61 0.61 1.22 1.46 0.96 1.92 1.94 0.99 199 091 0.80 1.61
30.00 007 007 015 0.44 047 0.64 0.55 0.57 1.13 1.33 0.94 1.88 1.77 0.99 1.98 083 0.76 1.52
35.00 0.06 007 014 0.41 044 088 0.51 0.53 1.08 1.23 082 1.84 164 0.98 1.96 077 0.72 1.45
40.00 0.06 006 013 0.38 041 083 0.48 050 1.00 115 0.90 179 +53 0.97 1.94 072 0.89 1.38
45.00 0.05 D06 012 0.36 038 078 045 0.48 a.85 1.09 088 1.75 1.45 096 1.92 068 0.6 133
50.00 0.05 006 012 0.34 037 075 043 048 091 1.03 085 1.71 1.37 0.95 .90 065 084 1.28
55.00 0.05 D06 O 0.33 03  O0M 0.41 0.44 0.7 0.98 0.83 .67 1.31 094 187 062 062 1.23
60.00 0.05 005 oM 0.31 034 068 0.39 0.42 084 0.94 c.B2 1.63 1.25 0392 185 059 660 1.19
65.00 0.05 005 G0 0.30 033 068 0.36 a.41 081 0.90 G.B0 1.60 1.20 G.91 1.82 057 .58 1.15
70.00 0.04 0.05 0.10 0.29 0.32 0.64 0.36 0.39 078 0.87 oTe 1.56 1.16 0.90 1.80 0.55 056 1.12
75.00 0.04 0.05 008 028 031 082 0.35 038 076 0.84 0.77 1.53 1.12 0.89 177 0.53 0.54 1.09

diffusion Calc 12-14-00 senstivity D

PCE senstivity D
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DEPLETION OF TRICHLOROETHENE (TCE) IN PRE-ENVIRITE WASTE MATERIAL (PEWM) UNDER CELL 1

DIFFUSION TO THE HIGH PERMEABILITY SAND
ENVIRITE, THOMASTON, CT

Co= 4 mgiL Imitial Tce concentration in PEWM
D*= 1.40E-06 cm¥sec TCE diffusion constant
C*'s= 1] mgiL TCE concentration at tha interface with high permeability sand
y= variable &m Distance in the PEWM layer from the PEWM-sand layer interface
Y® %14 em y= &M cm y= 8173 om y® 18232 em y= 24378 cm y®= 1145 com
— _ _ _ _ - Average thicknass
t X= ot (X} [+ Xu ot (X) c X I orf () [ Xw | ot (X) [ K= | arf (X) [4 X= o (X) c

yaars 4D t}A.8 M M‘.S A, B m 4Dt M A D5 M 4'D1)~.5

g 10 217 1.00 399 14 49 100 400 18.12 100 4.00 43 48 s7ar 27 24

nan 154 097 388 1024 100 4.00 1281 1.00 4.00 0,74 40 99 1927

0.30 125 0.92 3.70 8.37 1.00 400 10 46 100 4.00 251D 100 400 33 47 1573

040 109 088 350 725 1.00 400 908 1.00 4.00 21,74 1.00 4.00 28 99 1362

0.50 0.a7 083 332 6.48 1.00 400 8.10 100 4.00 1044 1.00 400 25.93 100 4.00 1214 1.00 400

100 .68 0.67 z68 4 54 1600 400 573 1.00 400 1375 100 4.00 1833 1.00 400 362 100 100

150 0.56 0.57 229 374 100 400 1.68 100 400 11.23 100 4.00 14.57 1.00 400 703 1.00 400

200 0.49 051 203 324 1.00 4.00 4.05 100 100 972 100 4.00 12 96 1.00 400 6.09 .00 400

250 043 046 1.85 290 1.00 4.00 3.62 100 400 870 1.00 400 11.59 100 4.00 545 100 400
a.00 040 0.43 1.70 265 100 4.00 3 100 400 7.94 100 4.00 10.58 1.00 4.00 497 1.00 400
350 037 040 1.59 245 100 4.00 306 100 400 735 100 400 9.80 1.00 400 481 100 400
400 0.34 0.37 148 229 100 400 286 1.00 400 687 100 400 917 1.00 4.00 431 1.00 a0
450 0.32 035 141 216 100 3.99 2.70 100 4.00 64y 100 400 864 100 400 406 100 400
500 0.31 0.34 134 205 100 399 256 1.00 4.00 615 100 400 820 1.00 400 385 100 400
600 028 031 1.23 187 0499 397 2.34 100 4.00 561 100 400 748 100 400 352 100 400
7.00 026 028 115 173 0o 394 217 1.00 3.99 5.20 100 400 693 1.00 400 32 100 4.00
800 024 027 1.08 162 098 3.91 2.03 1.00 3.98 4.86 100 400 6.48 100 400 305 100 400
900 0.23 0.25 1.62 153 n.ar 388 191 0.99 397 4.58 106 400 611 1.00 400 287 100 4.0
10.00 022 024 097 145 096 3.84 1.8% 0.99 3.96 435 100 400 5 80 100 400 27 100 400
15.00 c18 0.20 a9 118 0.91 362 148 096 385 3.55 100 4.00 473 1.00 4.00 722 100 395
20 00 015 017 069, 102 085 3.41 128 093 372 307 100 400 410 100 4.00 195 09 3.97
2500 014 015 a62 09z 0.81 322 115 aae 358 275 1.00 4.00 367 100 400 172 [h}e] ER-L)
30.00 013 014 056 oa 076 3085 105 086 344 251 100 4.00 335 100 400 157 D9y 3.90
35.00 012 G113 082 oy 073 291 0.97 083 332 232 100 4.00 3 1.00 400 148 096 384
40.00 011 0.12 04ds 0.7z 069 278 091 0.60 320 217 100 3.99 290 1.00 400 136 095 378
45 00 010 0.12 0.46 068 0.67 268 0.85 077 3.09 2085 100 399 2.73 100 400 128 093 3z
5000 0.10 on 044 0.65 064 2.56 0.81 0.75 299 194 099 398 2.59 100 400 122 09z 366
55 00 009 010 042 vez D62 2.47 077 073 290 185 099 3197 247 100 400 1.16 090 3160
60 00 0,09 a1 0.40 959 0.60 239 074 070 2.82 178 099 365 2.37 100 400 11 088 354
65.00 .09 010 a3 057 058 23 07 069 274 17 038 394 227 1.00 399 107 oar 348
70 00 108 0.09 037 055 056 2725 068 a67 287 1.64 098 3.92 219 100 3.99 103 0.85 342
75 00 008 0.09 0.36 053 1 55 218 0 66 065 2 60 1.59 038 3.50 212 100 399 039 084 136

diffusion Calc 12-14-00 senstivity D
TCE M8
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DEPLETION OF TRICHLOROETHENE (TCE) IN PRE-ENVIRITE WASTE MATERIAL (PEWM) UNDER CELL 1

ENVIRITE, THOMASTON, CT

DIFFUSION TO THE HIGH PERMEABILITY SAND

Cos= 4 mg/L Initial TCE concentration in PEWM
= 500E-06 cm®se TCE diffusion constant
te 0 mg/l.  TCE concentration at the interface with high permeability sand
y= variable cm Distance in the PEWM layer from the PEWM-sand layer interface
Y= 9.14 em y= 60.04 cm y= 76178 cm y= 102.82 cm Y= 243.76 cm y= 114.56 cm
‘ Avaraoe thickness
t X= efd{(X)}] C X= af(X)] C X= orf(X)f C Xu ef(X)] C Xm af(X)] C X= erf (X)] C
ysars mfﬂr‘.ﬁ n_;ﬂ._ ma.s mﬂL wi4*'D*)A.5 mﬁ mvnmb.s mIIL w{4*D"t)~.5 mgiL yi(4*D*t)*.5 m&
6.10 115 090  3.59 767 100 4.00 9.59 100 400 23.02 30.69 14.42
.20 0.81 0.75  3.00 543 100 400 6.78 100 400 16.28 2170 10.20
0.30 0.66 065 281 4.43 100 400 5.54 100 400 13.29 100 400 17.72 8.33
0.40 058 058 234 384 1.00  4.00 4.80 100 400 11.51 100 400 15.35 7.21
0.50 0.5¢ 0.53 213 3.43 100 4.00 4.29 100 400 10.29 100 400 1373 100 400 6.45 100 400
1.00 0.36 039 157 243 100 400 3.03 100 400 7.28 100 400 971 100 400 4.56 100 400
1.50 0.30 033 130 1.96 0.9 396 2.48 1.00 400 5.94 100 4.00 7.92 1.00 400 3.72 100 4.00
2.00 0.26 028 114 1.72 098 394 2.14 1.00 399 5.15 100 400 6.86 100 400 3.23 100 400
2.50 0.23 026 102 1.53 0.97  3.88 1.92 099 397 4.60 100 400 6.14 10D 400 2.88 100 4.00
3.00 0.21 0.23 0.83 1.40 0.95 3.81 1.75 0.99 3.95 4.20 1.00 4.00 5.60 1.00 4.00 263 1.0¢ 4.00
3.50 0.19 022 DB7 1.30 093 3.73 1.62 098 391 3.89 100 400 5.19 100 400 2.44 100 400
4.00 0.8 0.20 0.81 1.21 0. 3.66 1.62 0.7 3.87 3.64 1.00 4.00 4.85 1.00 4.00 2.28 1.00 399
4.50 017 019 077 1.14 089 358 1.43 096 383 343 100 400 4.58 .00 400 2.15 100 399
5.00 0.16 018 073 1.09 0.88 350 1.36 064 378 3.2 100 400 4.34 100 400 2.04 100 398
.00 0.15 017  0B7 0.99 0.84  3.36 1.24 082 368 297 100 400 3.96 1.00 400 1.86 0oy 397
7.00 0.14 0.15 0.62 0.92 0.81 322 1.15 0.80 3.58 275 1.00 4.00 367 1.00 4.00 1.72 0.9% 394
8.00 0.13 014 D58 0.36 077 3.10 107 087 348 257 tO0 400 3.43 100 400 1.61 Do 391
9.00 0.12 0.14 0.54 0.81 0.75 2.99 1.01 0.85 3.39 243 1.00 4.00 3.24 1.00 4.00 1.562 0.97 3.87
10.00 0.12 013 052 0.77 072 289 096 083 330 2.30 100 400 307 100 400 1.44 D96 3.83
15.00 0.09 011 042 0.63 062 250 078 073 293 1.88 099 397 251 100 400 118 080 362
20.00 0.08 008 037 0.54 0.56 223 068 066 265 163 088 391 217 100 399 1.02 085  3.40
25.00 0.07 008 033 0.49 051 203 0.61 067 2.44 1.46 096 384 1.94 D99 398 0.91 08D 321
30.00 0.07 007 030 0.44 047 188 055 087 227 1.33 094 378 1.77 099 398 083 076  3.04
35.00 0.06 007 028 D.41 044 175 051 053 213 1.23 092 367 1.64 D98 392 077 072 290
40.00 0.08 .06 0.26 0.38 0.41 1.65 0.48 Q.50 20 115 0.90 359 153 047 3.88 02 0.69 277
45.00 0.05 006 024 0.36 039 156 0.45 048 191 1.09 0.88 350 1.45 096  3.84 0.68 0.66 266
50.00 0.05 006 023 0.34 037 149 043 0.46 1.82 1.03 0.85 342 1.37 085 379 0.65 0.64 255
55.00 0.05 006 022 0.33 036 143 0.41 0.44 175 .98 0.83  3.34 +.31 094  3.74 0.62 062 246
60.00 0.05 005 02! 0. 034 137 039 042 168 0.94 082  3.26 1.25 092  3.69 0.59 060 238
65.00 0.05 GD5 020 0.30 033 132 0.38 044 1.62 .90 0.80 3.9 1.20 0. 365 0.57 0.58 231
70.00 Q.04 0.05 020 0.20 0.32 1.27 0.36 .39 1.57 0.87 0.78 313 1.16 0.90 3.60 0.55 0.56 2.24
7500 0.04 605 019 0.28 031 123 0.35 0.38 152 0.54 077 3.06 1.12 083 355 0.53 0.54 247
diffusion Calc 12-14-00 senstivity D
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DEPLETION OF TRICHLOROETHENE (TCE) IN PRE-ENVIRITE WASTE MATERIAL UNDER CELL 1
DIFFUSION TO THE HIGH PERMEABILITY SAND
Concentration vs. Time

(Assuming: Co = 4 mg/L, C* =0 mg/L, D* = 5* 106 cm”\2/sec)

4.0

Concentration, mg/L
2]
o

15 =
T S T e
5 RO .. . S S NRSEITE  JRIRPRT
% * . * + . * ®
0.0 - . -
0 10 20 30 40 50 60 70
Time, years
——y-9ldcon ——y- 6094cm — —h——y= 76175 cm  ——W——y = 18282cm - - O -y =23 T6cm  ——Average thickness (114.5 cm)

diffusion Calc 12-14-00 senstivity D
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DEPLETION OF TETRACHLOROEHENE (PCE) IN PRE-ENVIRITE WASTE MATERIAL (PEWM) UNDER CELL 1
DIFFUSION TO THE HIGH PERMEABILITY SAND (PERCENT SATURATION SENSITIVITY ANALYSES)
ENVIRITE, THOMASTON, CT

Film Marie - cofsmicn Cale 17-14-00 sansinty saturstion

Tab Mama PCE TR




Cow 4

mall  initisl TCE concentration in PEWM

D= varlable  cm'/se TCE diffusion constant
-] L]

mal TCE

concentration at the intertace

sand

DEPLETION OF TRICHLOROEHENE (TCE) IN PRE-ENVIRITE WASTE MATERIAL (PEWM) UNDER CELL 1
DIFFUSION TO THE HIGH PERMEABILITY SAND (PERCENT SATURATION SENSITIVITY ANALYSES)

ENVIRITE, THOMASTON, CT

800 an 134 St L] an oas ook aw L] o 0% oo o 0w o o8 an o FET o8 ast 248 oer aE s o ax e amn LF:] a7 o0 358 T oar 148 an oS %
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“oo aw o 04 oo 0w oar o8 o8 (] o8 o8 [+ oot oo oM o ame 158 e 243 Lt asr 1 o8 osr 080 11] 207 o a8 n i LL] M 0 o 1% a5 o Lt ]
00 o om0 o4z oo 0 0% oo e oar o8 o [T oot oo om e a8 saa o s L] ase sz o Cl aas as 20 aw im0 1% 380 o s (1™ on2 am am o i
. 5. . ot 3 & o g2 il 2 " o [ 1 4 nar 5
1500 LT &1 a4 ook (1] 038 o8 1) E") .o coe [5}] gor (1] 3 .80 a 43 £ 23 52 e} FAL) 57 (10 148 = 3 gae 158 S 348 o 1M o4 -1 ¥} ] ol o 112
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ENVIRi. - LANDFILL PROJECT

Concentration, mg/L

Xpert Design & Diagnostics

DIFFUSION .. UDEL

DEPLETION OF TRICHLOROETHENE (TCE) IN PRE-ENVIRITE WASTE MATERIAL UNDER CELL 1
THE EFFECT OF PERCENT SATURATION ON DIFFUSION
Concentration vs. Time

(Assuming: Co = 3 mg/L, C* = 0 mg/L, D* = varies with % sat.)

4.0
3.5

3.0 |
T | SN ...........
L ; ........... %...

15] -5 ---- R

1.0 4 o - - - O T s MR s e e ol "~

054----------- : ----------- B i Bt N = ,_"? ST

0.0 & ; " [ -

Time, years

——vy =014 cm, % sal.
— M — v= 914 em, %sal.
A v=9%14cm, %sal
— M — y=0.14cm, % sal.
x y =914 emy, % sal.
—8—y = 6094 emi, W sat

— A& — v = 60.94 cm, % sal.
-« 4 - -y = 6094 ey, % sat.
— O — y = 60.94 em, % sal.
L 2 y = G0.94 em, % sal.
——y - |15 em, % sat.
— A — y= 1145 em, % sal.
= ¥ -y = LIS emy, % sat.
L v = 1LLS em, % sal.

® yv-= 1145 em, % sal.

- 80w,
- 85
= O(k%,
= 05%
= 1009
.= B0
- 859
= O0,
- 05%
= 100K,
= B0,
- B
= (UK
= O5%

= 100%
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DOVER L. -ILL PROJECT DIFFUSI.  .ODEL

PCE Concentration vs. Downgradient Distance

Stagnant Sand Layer, Diffusion Model
*=1.26* 10*-6 cm*2/sec, Co = 2 mg/L

Envirite Landfill project
=1cm =2cm =5cm =20 cm
| Distance (ft) | Distance B erf(B) | Caimgl) | B amgl) | B o8 | Cu B orf8 | Caimg/l)

0 0.00 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
05 15.24 3862 1.000 0.000 7.723 1,000 0.000 19.309 1.000 0.000 36.003

1 30.48 21T 1.000 0.000 5461 1.000 0.000 13.653 1.000 0.000 54 613

2 60.96 1.931 0.994 0.013 3.862 1.000 0.000 9.654 1.000 0.000 38.617

3 91.44 1.577 0.974 0.02 3.153 1.000 0.000 7.883 1.000 0.000 31.531

4 121.92 1.365 0,946 0.107 2731 1,000 0.000 6.827 1.000 0.000 27.307 1.000 0.000

5 152.40 1.221 0.916 0.168 2442 0.999 0.001 5.106 1.000 0.000 24.424 1.000 0.000

b 182 88 1.115 0.885 0.230 2230 0.998 0.003 5,574 1.000 0.000 22 296 1.000 0.000

7 213.36 1.032 0.856 0289 2,064 0.996 0.007 5.160 1.000 0.000 20,642 1.000 0.000

B 243 .84 0965 0.828 0.344 1.931 0 894 0.013 4 827 1.000 0.000 18.309 1.000 0.000

9 27432 0.910 0.802 0.396 1.820 0.990 0.020 4.551 1,000 0.000 18.204 1.000 0.000
10 304.80 0864 0.778 0.444 1.727 0.985 0.029 4318 1.000 0.000 17.270 1.000 0.000
20 609,60 0.611 0,612 0.776 1.221 0.916 0.168 3.053 1.000 0.000 12.212 1.000 0.000
25 762.00 0.546 0.560 0.880 1.082 0,878 0.245 2731 1.000 0.000 10.923 1.000 0.000
30 914 40 0.499 0.519 0.962_ 0.997 0.841 0.317 2.403 1.000 0.001 9.971 1.000 0.000

Xpert Design & Diagnostics 7/18/01 Conc vs Distance diffusion (Co=1,D=.1)Ctz= 1




ENVIRI.  LANDFILL PROJECT DIFFUSION .. _DEL

PCE Concentration vs. Downgradient Distance Below the PEWM

Under Cell 1
Stagnant Sand Layer, Diffusion Model
D* =1.26 * 106 cm”\2/sec, Co = 2 mg/LL
Envirite Landfill project

Concentration (mg/L)
[
[

20 24 28

12 16
Downgradient distance (ft)

[ .
+ Distance from Interface = 1cm & Distance from Interface = 2cm “
*—p; from = Scm Distance from Interface = 20cm

Conc vs Distance diffusion (Co=1,D=.1) Ctz= .1
Xpert Design & Diagnostics 7/18/01



DOVER L~ rFILL PROJECT

TCE Concentration vs. Downgradient Distance
Stagnant Sand Layer, Diffusion Model
D*=1.4"10*-6 cm*2/sec, Co =4 mg/L

Envirite Landfill project

DIFFUSI.  4ODEL

Distance from interface (2) = 1 cm =2 cm Distance from interface (Z) = 5 cm Distance from Interface (Z) = 20 cm
| Distance (fY) | Distance (cm) | B Zmgl) | B amgl) | B et |Caimg)| B erfB | Ce(mg)

0 0.00 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

0.5 15.24 3.659 1.000 0.000 7.319 1.000 0.000 18.297 1.000 0.000 36.003

1 30.48 2588 1.000 0.001 5175 1.000 0.000 12.938 1,000 0.000 51752

2 60.96 1.830 0.990 0.039 3.659 1.000 0.000 9.148 1.000 0.000 36.594

3 91.44 1.484 0.965 0.138 2088 1.000 0.000 7.470 1.000 0.000 20.879

4 121.92 1.294 0.933 0.269 2,588 1.000 0.001 6469 1.000 0.000 25.876 1.000 0.000
5 152.40 1157 0.898 0.407 2314 0.999 0.004 5.786 1.000 0.000 23144 1.000 0.000
[ 182 88 1.056 0.865 0.541 2113 0.997 0.011 5.282 1.000 0.000 21128 1.000 0.000
7 213.36 0.978 0.833 0.667 1.956 0.994 0.023 4.890 1.000 0.000 19.560 1.000 0.000
8 243.84 0.915 0.804 0.783 1.830 0.990 0.039 4.574 1.000 0.000 18.297 1.000 0.000
9 274.32 0.863 0.777 0.890 1.725 0.985 0.059 4.313 1.000 0.000 17.251 1.000 0.000
10 304 80 0.818 0.753 0.989 1.637 0.979 0.083 4,091 1.000 0.000 16.365 1.000 0.000
20 609.60 0.579 0.587 1.653 1.157 0.698 0.407 2,893 1.000 0.000 11.572 1.000 0.000
25 762.00 0.518 0.536 1.857 1.035 0.857 0573 2.588 1.000 0.001 10.350 1.000 0.000
30 914.40 0.472 0.496 2016 0.945 0.819 0.726 2.362 0.999 0.003 0449 1.000 0.000

Xpert Design & Diagnostics 7/18/01 Conc vs Distance diffusion (Co=1D=.1)Ctz= 1
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1.0

0.5

0.0

TCE Concer:tration vs. Downgradient Distance Below the PEWM

Under Cell 1
Stagnant Sand Layer, Diffusion Model
D* =14 " 1006 cm2/sec, Co = 4 mg/L
Envirite Landfill project

357

30T

/

".—44:{_-—.4:!:!”/ e
* * X
20 2 28

12 16
Downgradient distance (ft) 5

* Distance from Interface = 1cm ol Distance from Interface = 2cm
* Distance from Interface = 5cm Dist from rface = 20cm

Xpert Design & Diagnostics 7/18/01 Conc vs Distance diffusion (Co=1,D =.1) Ctz= .1



ENVIRI. - LANDFILL PROJECT ' . DIFFUSION ... JDEL

PCE Relative Concentration vs. Distance to the Interface
Stagnant Sand Layer, Diffusion Model

D* = 1.26 * 106 cm”2/sec, Co = 2 mg/L,

Relative Concentration, C/Co
0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0
0+ - - . 1
» ﬁfﬁﬁ F ’ I
—
4
‘ 6 = I— -

Distance to the Interface (cm)
@

14 S : _ I . =h— = |

16 . B .

18 —

20m.

—— Downgradient Distance = 10 ft

—&— Downgradient Distance = 5 ft

—&— DowngradientDistance = 20 ft —&— DowngradientDistance = 30 ft

Relative Conc. Diff PCE D = 1.26
Xpert Design & Diagnostics 7/18/01 Chart1--7-R




ENVIRI: - LANDFILL PROJECT

PCE DIFFUSION INTO STAGNANT SAND LAYER
Average Relative Concentrations in High Permeability Sand

(Diffusion Coefficient Sensitivity Analysis)
D*=1.26 * 10*-6 cm”*2/sec, Co = 2mg/L
Envirite Landfill Project

DIFFUSION ...0DEL

Relative Cumulative Concentration

0.2 0.080 0.085 0.090 0.092
0.3 0.067 0.076 0.083 0.086
0.4 0.055 0.067 0.076 0.081
0.5 0.044 0.058 0.070 0.075
0.6 0.034 0.050 0.064 0.070
0.7 0.026 0.043 0.057 0.065
0.8 0.020 0.036 0.052 0.060
09 0.014 0.030 0.046 0.055
3 0.000 0.007 0.047 0.096
4 0.000 0.121 - 0.000 0.173 0.005 0.241 0.020 0.291
6 0.000 0.000 0.000 0.000
7 0.000 0.000 0.000 0.000
8 0.000 0.000 0.000 0.000
9 0.000 0.000 0.000 0.000
10 o000 0.049 0.000 0.069 0.000 0.09% 0.000 07
11 0.000 0.000 0.000 0.000
12 0.000 0.000 0.000 0.000
13 0.000 0.000 0.000 0.000
14 0.000 0.000 0.000 0.000
15 0.000 0.000 0.000 0.000

Relative Conc. Diff PCE D = 1.26

Xpert Design & Diagnostics

7/18/01
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PCE Relative Concentration vs. Distance to the Interface
Stagnant Sand Layer, Diffusion Model
D* -5 * 10A6 cm”%/sec, Co = 2 mg/L

Relative Concentration, C/Co
0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0

R e = _
;%

Distance to the Interface (cm)
=]

14

16

18

20 &

—&— Downgradient Distance = 5 ft —#— Downgradient Distance = 10 ft

—&— DowngradientDistance = 20 ft —@&— DowngradientDistance = 30 ft

Relative Conc. Diff PCED =5

Xpert Design & Diagnostics 7/18/01 Chart1--7-R




DOVER _.aNDFILL PROJECT

PCE DIFFUSION INTO STAGNANT SAND LAYER
Average Relative Concentrations in High Permeability Sand

(Diffusion Coefficient Sensitivity Analysis)
D*=5*10%2-6 cm*2/sec, Co = 2mg/L

Envirite Landfill Project

DIFFUSION ...ODEL

Relative Cumulative Concentration
Distance to the interface = = =20 D=30
0.1 0.097 0.098 0.098 0.099
0.2 0.090 0.093 0.095 0.096
0.3 0.083 0.088 0.091 0.093
0.4 0.076 0.083 0.088 0.090
0.5 0.070 0.078 0.085 0.087
0.6 0.063 0.074 0.081 0.085
0.7 0.057 0.069 0.078 0.082
0.8 0.052 0.065 0.075 0.079
0.9 0.046 0.060 0.071 0.076

3 0.046 0.143 0.290 0.384
4 - 0.005 0.240 0.040 0.332 0.138 0.446 0.223 0.517
6 0.000 0.001 0.020 0.055
T 0.000 0.000 0.006 0.024
8 0.000 0.000 0.001 0.009
9 0.000 0.000 0.000 0.003
10 0.000 0.096 0.000 0.134 0.000 0.187 0.001 0.228
1 0.000 0.000 0.000 0.000
12 0.000 0.000 0.000 0.000
13 0.000 0.000 0.000 0.000
14 0.000 0.000 0.000 0.000
15 0.000 0.000 0.000 0.000

Xpert Design & Diagnostics

7/18/01

Relative Conc. Diff PCED =5
A-1=-T



ENVIRITE. .OFILL PROJECT DIFFUS.  AODEL
PCE DIFFUSION INTO STAGNANT SAND LAYER (CALC. FOR FIGURE 6)
Relative Concentration vs. Distance into Stagnant Sand Layer and Travel Distance Along Stagnant Sand Layer Below the PEWM
(Diffusion Coefficient Sensitivity Analysis)
D* =1.26* 10*-6 cm*2/sec, Co =2 mg/L
Envirite Landfill Project
= 5ft = 152.35 cm Di = 10ft = 304.7 cm = 20ft = 509.4 cm Distance = 30 ft = 914.1 cm Relative Concentration
m B ﬂ m B orfB Ctz =_ I‘_-_ B ﬂ Gllm De=5ft D=10ft D=20Mf D=30M

0.1 0122 0137 1726 0.086 0.097 1.806 0.061 0.069 1.862 0.050 0056 1.888 0.863 0.903 0931 0944

0.2 0.244 0.270 1.459 0.173 0.193 1.614 0.122 0.137 1.726 0.100 0,112 1.776 0.730 0.807 0.863 0.888

0.3 0.366 0.396 1.208 0.259 0. ?_8__6_ 1.428 0.183 0.204 1.581 0.150 0,168 1.665 0.604 0714 0.796 0.832

0.4 0.489 0.510 0.879 0.345 0.375 1.250 0.244 0.270 1459 0198 0.222 1.556 0.490 0625 0.730 0.778

0.5 0611 0612 0.776 0.432 0.459 1.083 0.305 0.334 1.332 0248 0.276 1.449 0.388 0.541 0.666 0724

0.6 0.733 0.700 0.600 0.518 0.536 0.827 0.366 0.396 1.209 0.299 0.328 1.344 0.300 0.464 0.604 0.672

07 0.855 0.773 0.453 0,605 0.607 0.785 0.427 0.455 1.091 0.349 0.378 1.243 0.227 0.383 0.545 0.622

0.8 0.977 0.833 0.334 0.691 0.671 0.657 0.489 0.510 0,979 0.399 0.427 1.145 0.167 0.329 0.480 0.573

0.9 1.089 0.880 0.240 0777 0728 0.543 0.550 0563 0874 0.448 0.474 1.051 0.120 0.272 0.437 0.526

1 1.221 0.916 0.168 0 864 0.778 0.444 0.611 0612 0.776 0499 0.519 0.961 0.084 0.222 0.388 0.481

2 2443 0.959 0.001 1727 0.985 0.029 1221 0.816 0.168 0.8a7 0.842 0.317 0.001 0.015 0.084 0.158

3 3.664 1.000 0.000 2.581 1,000 0.000 1832 0.980 0.018 14586 0.966 0.069 10.000 0.000 0.010 0.034

4 4 BBG 1.000 0.000 3.455 1.000 0.000 2.443 0.999 0.001 1.995 0.995 0.010 0.000 0.000 0.001 0.005

5 6107 1.000 0.000 4.318 1.000 0.000 3.053 1.000 0.000 2493 w 0.001 0.000 0.000 0.000 0.000

[ 7.328 1.000 0.000 5.182 1.000 0.000 3.664 1.000 0.000 2882 1.000 0.000 0.000 0.000 0.000 0.000

7 B.550 1.000 0.000 6.046 1.000 O.D_EQ 4275 1.000 0.000 3.480 1.000 Dﬂgﬂ 0.000 0.000 0.000 10.000

a8 9.771 1.000 0.000 6 909 1.000 D._O_DE_ 4.886 1.000 0.000 3.889 1.000 0.000 0.000 0.000 0.000 0,000

9 10992 1.000 0.000 7.773 1.000 0.000 5.496 1.000 0.000 4 488 1.000 o.g}n 0.000 0,000 0.000 0.000

10 12.214 1,000 0.000 B.636 1.000 0.000 6.107 1.000 0.000 4 986 1.000 0.000 0.000 0.000 0.000 0.000

11 13.435 1.000 0.000 8.500 1.000 0.000 6,718 1.000 0.000 5485 1.000 0.000 0.000 0.000 0.000 0.000

12 14 657 1.000 0.000 10 364 1.000 0.000 7.328 1.000 0.000 5084 1.000 0.000 0.000 0.000 0.000 0,000

13 15.878 1.000 0.000 11.227 1.000 0.000 7.939 1.000 0.000 6482 1.000 0.000 0.000 0.000 0.000 0.000

14 17.099 1.000 0.000 12.091 1.000 0.000 8.550 1.000 0.000 6.981 1.000 0.000 0.000 0.000 0.000 0.000

15 18.321 1.000 0.000 12.955 1.000 0.000 9,160 1.000 0.000 7479 1.000 0.000 0.000 0.000 0.000 0.000

20 24 428 1.020 0.000 17.273 1.000 0.000 12.214 1.000 0.000 9.873 1,000 0.000 0.000 0.000 0.000 0.000

NOTE: D = Downgradient Distance (ft)

Relative Conc. Diff PCE D = 1.26
Xpert Design & Diagnostics 7118/01 R-1--7



ENVIRITE JFILL PROJECT DIFFUS IODEL
TCE DIFFUSION INTO STAGNANT SAND LAYER (CALC. FOR FIGURE 7)
Relative Concentration vs. Distance into Stagnant Sand Layer and Travel Distance Along Stagnant Sand Layer Below the PEWM
(Diffusion Coefficient Sensitivity Analysis)
D*=1.4"10"-6 cm*2/sec, Co =4 mg/L
Envirite Landfill Project
= i = 15238 = 101 = 3047 DI = 20 = 609.4 =30 ft= 0141 cm Rolative Concentration
|_ Distance{cm) 8 orfB Ctz (mgiL) B arfB [ ] orfB cu 8 orfB o p=sn || pD=ton | D=20n || D=30n
0.1 0.116 0.130 3.480 0.082 0.092 3.631 D.E 0.065 3.739 0.047 0.053 3.787 0.870 0.908 0.935 0.947
0.2 0.231 0.257 2.974 0.164 0.183 3.268 0.116 IJ.TGE 3.480 0.095 0.106 3.575 0.743 0817 0.870 0.894
0.3 0.347 0.377 2494 0.246 0.272 2914 0.174 0.194 3224 0.142 0.159 3.364 0.623 0.728 0.806 0.841
04 0.463 0.487 2051 0.327 0.357 2574 0.231 0.257 2.974 0.189 0.211 3157 0513 0.643 0.743 0.789
0.5 0.579 0.587 1.653 0.409 0437 2.251 0.289 0.318 2.730 0.236 0.262 2,953 0.413 0.563 0.682 0.738
0.6 0.654 0674 1.304 0491 0513 1.950 0.3-'1_? 0.377 2494 0.284 0.312 2754 0.326 0487 0.623 0.688
07 0.810 0.748 1.008 0.573 0.582 1.671 0.405 0.433 2.267 0.331 0.360 2560 0.252 0418 0.567 0.640
0.8 D.?_ZS 0.810 0.762 0.655 0.646 1.418 0.463 0.487 2.051 0.378 0.407 2.372 0.190 0.354 0.513 0.583
09 1.042 0.859 0.563 0.737 0.702 1.180 0.521 0.539 1.846 0.425 0.452 2.190 0.141 0.298 0461 0.548
1 1.167 0.898 0.407 0.818 0.753 0.988 0.579 0.587 1.653 0.473 0 496 2.016 0.102 0247 0.413 0.504
2 2.315 0.999 0.004 1.637 0.979 0.082 1.157 0.898 0.407 0.845 0.819 0.726 0.001 0.021 0.102 0.181
3 3472 1.000 0.000 2455 0.999 0.002 1.736 0.986 0.056 1418 0.955 0.180 0.000 0.001 0014 0.045
4 4.630 1.000 0.000 3274 1.000 0.000 2.315 0.999 0.004 1.890 0.992 0.030 0.000 09@ 0.001 0.008
5 5.787 1.@ ODOI_Q 6.0?_2 T_.E!_JO DtIE_D 2.893 1.000 0.000 2.363 0.999 0.003 0.000 0.000 0.000 0.001
] 6.944 1.000 0.000 4910 1.000 B.E 3472 1.000 0. 0_2_0 2835 1.000 0.000 0.000 0.000 0.000 0.000
7 B.102 1.000 0.000 5?2_9_ 1.91_]__0 UE 4.E§1 1.000 0.000 3.308 1.000 0.000 0.000 0.000 0.000 0.000
) 9.259 1.000 0.000 6.547 'l_.y O.E 4.630 1.000 10.000 3.780 1.000 0.000 0.000 0.000 0.000 0.000
) 10,417 1.000 0.000 7.366 TD_O_O UOE 5.20._; 1.000 0.000 4 253 1.000 0.000 0.000 0.000 0.000 0.000
10 11.574 1.000 0.000 8184 1.Q0_0|_ 0.000 5.787 1.000 0.000 4.725 1.000 0.000 0.000 0.000 0.000 0.000
11 12.731 1.000 0.000 9002 1990 UO_EI 6.366 1.000 D.E 5.198 1.000 0.000 0.000 0.000 0.000 0.000
12 13,889 1.000 0.000 9821 1.000 D.% 6.044 1.000 0.000 5.670 1.000 0.000 0.000 0.000 0.000 0.000
13 15.046 1.000 0.000 10.639 1.@ 0.% 7.523 1.000 0.000 6.143 1.000 0.000 0.000 0.000 0.000 0.000
14 16.203 1.000 0.000 11.458 1.000 0.000 8.102 1.000 0.000 6.615 1.000 0.000 0.000 0.000 0.000 0.000
15 17.361 1.000 0.000 12.276 1.000 0.000 8.680 1.000 10.000 7.088 1.000 0,000 0.000 0.000 0.000 0.000
20 23.148 1.000 0.000 16.368 1.000 0.000 11.574 1.000 0.000 9.450 1.000 0.000 0.000 0.000 0.000 0.000
NOTE: D = Downgradient Distance {FJ'
Relative Conc. Diff TCE D = 1.44
Xpert Design & Diagnostics 7/18/01 R-1-7



ENVIRITE JFILL PROJECT DIFFUS AODEL

PCE DIFFUSION INTO STAGNANT SAND LAYER (CALC. FOR FIGURE 8)
Relative Concentration vs. Distance into Stagnant Sand Layer and Travel Distance Along Stagnant Sand Layer Below the PEWM

(Diffusion Coefficient Sensitivity Analysis)
D* = 5* 10*-6 cm*2/sec, Co =2 mg/L
Envirite Landfill Project

= 5ft = 152,35 cm = 10ft = 304.7 cm nt-Di = 201t = 609.4 cm =30 = 9141 cm
o Dtstencelcm) — — Saimp) B i St (mp/L) = ] St (mpll) . . S (g
0.1 0.061 0.069 1.862 0.043 0.049 1.902 0.031 0.035 1.931 0.025 0.028 1.944
0.2 0.123 0.138 1.725 0.087 0.098 1.805 0.061 0.069 1.862 0.050 0.056 1.887
03 0. !gl_ 0.205 1.590 0.130 0.146 1.708 0.092 0.103 1.793 0.075 0.085 1,831
0.4 U.?ﬁ 0.27T1 1.458 0.173 0,194 1.613 0123 0.138 1.725 0,100 0.113 1.775
0.5 0.306 0.31§ 1.330 0.217 0.241 1.518 0.153 0171 1.657 0.125 0.140 1.718
0.6 0.368 0.397 1.206 0.260 0.287 1.426 0.184 0.205 1.580 0150 0.168 1 664
0.7 0.429 0.4_58_ 1.0&8 0.303 0.332 1.336 0.214 0.238 1.523 0175 0.196 1.609
0.8 0.490 0.512 D.ﬂ 0,347 0.376 1.248 0.245 0.271 1.458 0.200 0.223 1.554 0. 488 0.624 0729 07T
0.9 0.551 0.564 0.871 0.380 0.419 1.163 0.276 0.303 1.393 0.225 0.250 1.500 0.436 0.581 0.697 0.750
1 0.613 0.614 0773 0433 0.460 1.080 0.306 0.335 1.330 0.250 0.276 1.447 0.386 0.540 0665 0724
2 1,225 0.917 0 'IG_E 0.866 0.780 0.441 0613 0614 0773 0.500 0.521 0.959 0.083 0.220 0.386 0479
3 1.838 0.991 0.019 1.300 0.934 0.132 0919 0.806 0.388 0.750 0711 0.577 0.009 0.066 0194 0.289
4 2.450 0.999 D._ﬁ_:l'l 1733 0.986 0.029 1.225 0.917 0.166 1.000 0.843 0314 0.001 0.014 0.083 0.157
5 3.063 1.000 0.000 2.166 0.998 0.004 1.532 0.970 0.061 1.250 0.923 0.154 0.000 IJ.[HJ‘E 0.030 0.077
6 3.676 1.000 0.000 2.589 1.000 0.000 1.838 0&1 0.019 1.501 0.966 0.068 0.000 0.000 0.009 0.034
T 4.288 1.000 0.000 3.032 1.000 0.000 2144 0.998 0.005 1.751 0.987 0.027 0.000 0.000 0.002 0.013
] 4.901 1.000 0.000 3,485 1.000 0.000 2450 0.999 0.001 2.001 0;9_9‘5 0.009 0.000 0.000 0.001 0.005
9 5513 1.000 0.000 3.809 1.000 0.000 2757 'I.D'g) 0.000 2.251 0.999 0.003 0.000 0.000 0.000 0.001
10 6.126 1.000 0.000 4,332 1.000 0.000 3.063 1.@ 0.@ 2.501 1.000 0.001 0.000 0.000 0.000 0.000
11 6.739 1.000 0.000 4. 765 1.000 0.000 3.369 1.000 0.000 2.751 1,000 0.000 0.000 0,000 0.000 0.000
12 7.351 1.000 0.000 5.198 1.000 0.000 3676 1 IE_J 0.000 3.001 1.000 0.000 0,000 0.000 0.000 0.000
13 7.964 1.000 0.000 5631 1.000 0.000 3982 1.000 0.000 3.251 1,000 0.000 0,000 0.000 0.000 0.000
14 B.577 1.000 0.000 6.065 1.000 0.000 4 288 1.000 0.000 3.501 1 660 0.000 0,000 0.000 0.000 0.000
15 9189 1.000 0.000 6498 1.000 0,000 4 595 1.000 0.000 3.751 1.000 0.000 0,000 0.000 0.000 0.000
12.252 1.000 0.000 B.664 1.000 0.000 6.126 1.000 0.000 5,002 1.000 0.000 0.000 0.000 0.000 0.000

20
NOTE: D = Downgradient Distance (fi)

Relative Conc. Dif PCED =5
Xpert Design & Diagnostics TI18/01 R-1-7



ENVIRI | .LANDFILL PROJECT DIFFUSIONL':-..JDEL

TCE Relative Concentration vs. Distance to the Interface
Stagnant Sand Layer, Diffusion Model

D* = 1.4 * 10A6 cm”%/sec, Co = 4 mg/L

Relative Concentration, C/Co
0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0
| ' : ' J |
""""'—————_—_-:-_:_":—"'—'-'1____————""""'__———
2 e |
4
6
E : | L
10 -
=
8
g 12
14 - SS—
16 ——
18 S— |
20 @
—&— Downgradient Distance = 5 ft ~—#— Downgradient Distance = 10 ft
—&— DowngradientDistance = 20 ft —&— DowngradientDistance = 30 ft

Relative Conc. Diff TCE D = 1.44
Xpert Design & Diagnostics 7/18/01 Chart1--7-R




ENVIRI.

«ANDFILL PROJECT

TCE DIFFUSION INTO STAGNANT SAND LAYER
Average Relative Concentrations in High Permeability Sand

(Diffusion Coefficient Sensitivity Analysis)

D*=1.4*10*-6 cm*2/sec, Co = 4mg/L

Envirite Landfill Project

DIFFUSION

Relative Cumulative Concentration

0.1 0.093 0.095 0.097 0.097
0.2 0.081 0.086 0.090 0.092
0.3 0.068 0.077 0.084 0.087
0.4 0.057 0.069 0.077 0.082
0.5 0.046 0.060 0.071 0.076
0.6 0.037 0.053 0.065 0.071
0.7 0.029 0.045 0.060 0.066
0.8 0.022 0.039 0.054 0.062
0.9 0.017 0.033 0.049 0.057

JDEL

3 0.001 0.011 0.058 0.113
4 0.000 0.129 0.000 0.182 0.008 0.253 0.026 0.306
6 0.000 0.000 0.000 0.000
7 0.000 0.000 0.000 0.000
8 0.000 0.000 0.000 0.000
9 0.000 0.000 0.000 0.000
10 0.000 0.051 0.000 0.073 0.000 0.101 0.000 0.123
11 0.000 0.000 0.000 0.000
12 0.000 0.000 0.000 0.000
13 0.000 0.000 0.000 0.000
14 0.000 0.000 0.000 0.000
15 0.000 0.000 0.000 0.000
Relative Conc. Diff TCE D = 1.44
7/18/01

Xpert Design & Diagnostics

A-1--7



ENVIRITE.  JFILL PROJECT DIFFUS.  .ODEL
TCE DIFFUSION INTO STAGNANT SAND LAYER
Relative Concentration vs. Distance into Stagnant Sand Layer and Travel Distance Along Stagnant Sand Layer Below the PEWM
(Diffusion Coefficient Sensitivity Analysis)
D*=5"10%-6 cm*2/sec, Co=4 mg/L
Envirite Landfill Project
—— ——— e e — — — —_
= 5ft = 152,35 cm - = 304.7 cm = 20ft = 609.4 Distance = 30 ft = 814.1 cm Relative Concentration
= 2 =t s 8 L S (mol) s L - ] L Cumgt) | oesn | oeion | oe20n ff D=30n

0.1 0.061 0.069 3724 u_.cua 0.049 3.&5 D.gg‘l 0.035 3862 0.025 0028 3 B87 0931 0951 0965 0972

0.2 0.123 0.138 3450 0.087 0. D_E 3.610 0 @1 0.069 3724 0. 0_5_? 0. CE;_G_ 3774 0.862 0.802 0.831 0.944

0.3 0.184 0.205 3180 0.130 0.146 3417 DE 0.103 3.586 0.075 0.085 3.662 0785 0.854 0.897 0.915

0.4 0.245 0.271 2916 0.173 0.194 3.226 0.123 0.138 3.450 0.1!] 0.113 3.550 0.729 0.806 0862 0.887

0.5 0.306 0.335 2860 0.217 0.241 3.037 0.153 0.171 3314 0.125 0.140 3439 0.665 0.759 0828 0.860

0.6 0.368 0,397 2413 0.260 0.287 2853 0.184 0.205 3.180 0.150 0168 3328 0 603 0713 0.795 0.832

0.7 0429 0.456 2177 0.303 0.332 2672 0.214 0.238 3.047 0175 0.196 3218 0.544 0,668 0.762 0.804

0.8 0.490 0.512 1.953 0.347 0.376 2.496 0.245 0.271 2.916 0.200 0.223 3.109 0 488 0624 D.??_? 0777

0.9 0.551 0.564 1742 0.390 0.419 2.326 0.276 0303 2787 0.225 0250 3.001 0436 0.581 0.697 0.750

1 0.613 0.614 1.545 0.433 0 462_ 2181 0.306 0335 2.660 0.250 0.276 2894 0386 0.540 0665 0.724

2 1.225 0917 0.333 0.866 0 ?3_1_] 0.38_3 0.613 0614 1545 0.500 0.521 1.917 0.083 0220 0.386 0.479

3 1.838 0.991 0.037 1.300 0.934 0.264 0919 0.806 0.775 0.750 0711 1.155 0.009 0.066 0154 0.289

4 2450 0.999 0.002 1733 0986 0.057 1225 0817 0.333 1.000 0843 0.629 0.001 0014 0.083 0.157

5 3.063 1.000 0.000 2,166 0.998 0.009 1.532 0.870 0121 1.250 0823 0308 0.000 0.002 0030 0.077

] 3676 1.000 0.000 2.599 1.000 0.001 1.838 0.991 0.037 1.501 0.966 0.135 0.000 0.000 0.009 0.034

T 4288 1.000 0.000 3.032 1.000 0.000 2144 0.998 0.010 1.751 0987 0.053 0.000 0.000 0.002 0.013

8 4.901 1.000 0.000 3.465 1.000 0.000 2450 0.899 0.002 2.001 0.995 0.019 0.000 0.000 0.001 0,005

9 5.513 1.000 0.000 3.899 1.000 0.000 2757 1.000 0.000 2251 0.999 0.006 0.000 0.000 0.000 0.001

10 5126 1.000 0.000 4.332 1.000 0.000 3.063 1.000 0.000 2.501 1.000 0.002 0.000 0.000 0.000 0.000

i1 6.739 1.000 0.000 4765 1.000 0.000 3.369 1.000 0.000 2.751 1.000 0.000 0.000 0.000 0.000 0.000

12 7.351 1.000 0.000 5198 1.000 0.000 3676 1.000 0 000 3.001 1.000 0.000 0.000 0.000 0.000 0.000

13 7.964 1.000 0.000 5.631 1.000 0.000 3082 1.000 0.000 3.251 1.000 0.000 0.000 0000 0.000 0.000

14 B.5TT 1.000 0.000 6,065 1.000 0.000 4 288 1.000 U.;lm 3.501 1.000 0.000 0000 0.000 0.000 0.000

15 9.189 1.000 0.000 6.498 1.000 0.000 4.595 1.000 0.000 3751 1 000 0.000 0.000 0.000 0.000 0.000

20 12.252 1.000 0.000 B.664 1.000 0.000 6,126 1.000 OE.IJ 5.002 1,000 0.000 0.000 0.000 0.000 0.000

NOTE: D = Downgradient Distance {F}

Relative Conc. Dif TCED =5
Xpert Design & Diagnostics 7/18/01 R-1-7




ENVIRI. - LANDFILL PROJECT

TCE Concentration vs. Distance to the Interface
Stagnant Sand Layer, Diffusion Model
D* = 5 * 10A6 co"¥/sec, Co = 4 mg/L
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Relative Conc. Diff TCED =5
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DOVEK _ANDFILL PROJECT DIFFUSION ... JDEL

TCE Relative Concentration vs. Distance to the Interface
Stagnant Sand Layer, Diffusion Model

D* =5 * 10N6 cm”2/sec, Co = 4 mg/L

Relative Concentration, C/Co
0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0

0 i L
2 %zgt | _—

41{/-v % | | | - ) s
6 . | o | S I (A V|| "R
8 S

10 == = _ - ] e || SRR
12 - | —— - ! 1 ——
14 { — ==

!

Distance to the Interface (cm)

16 i L i S
|
18 | — I | PR =
20 .
S = :
—&— Downgradient Distance = 5 ft —4#— Downgradient Distance = 10 ft
—&— DowngradientDistance = 20 ft —&— DowngradientDistance = 30 ft

Relative Conc. Diff TCED =5
Xpert Design & Diagnostics 7/18/01 Chart1--7-R




TCE DIFFUSION INTO STAGNANT SAND LAYER
Average Relative Concentrations in High Permeability Sand

(Diffusion Coefficient Sensitivity Analysis)

D* =1.44 * 107-6 cm”2/sec, Co = 4mg/L

Envirite Landfill Project

Relative Cumulative Concentration

Distance to the Interface = ) = =20 =30 ft

0.1 0.097 0.098 0.098 0.099
0.2 0.090 0.093 0.095 0.096
0.3 0.083 0.088 0.091 0.093
0.4 0.076 0.083 0.088 0.090
0.5 0.070 0.078 0.085 0.087
0.6 0.063 0.074 0.081 0.085
0.7 0.057 0.069 0.078 0.082
0.8 0.052 0.065 0.075 0.079
0.9 0.046 0.060 0.071

0.076

3 0.046 0.143 0.290 0.384
4 0.005 0.240 0.040 0.332 0.138 0.446 0.223 0.517
6 0.000 0.001 0.020 0.055
7 0.000 0.000 0.006 0.024
8 0.000 0.000 0.001 0.009
9 0.000 0.000 0.000 0.003
10 0.000 0.096 0.000 0.134 0.000 0.187 0.001 0.228
1 0.000 0.000 0.000 0.000
12 0.000 0.000 0.000 0.000
13 0.000 0.000 0.000 0.000
14 0.000 0.000 0.000 0.000

0.000

0.000

0.000

0.000

Xpert Design & Diagnostics

7/18/01

Relative Conc. DIf TCED =5
A-1--7
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