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1.0 Introduction

Clifton Engineering Group Inc. (Clifton) has been retained by Suncor Energy Products Partnership
(“Suncor”) to manage the on-going remediation and monitoring and sampling program at the Site, which
includes the Mall Area north of 14™ Avenue NW, and the Hounsfield Heights Area to the south (collectively
known as the “Site”). As part of the on-going Site management and remediation, Suncor is required, as per
Ministerial Order 09/2020, to provide an Annual Report to Alberta Environment and Parks on 31 March of
each calendar year. This requirement has been in place since the 2018 Environmental Protection Order
where the previous responsible party, Sears Canada Inc. (Sears), was required to submit an Annual
Report. This report documents the fourth Annual Report for the Site and the third Annual Report since the
release of Ministerial Order 09/2020.

This Annual Report follows the outline presented in the previous 2020 Annual Report which captures the
requirements set forth in Ministerial Order 09/2020. The current report documents activities associated
with the Site between the dates of 01 January 2021 and 31 December 2021.

2.0 Communication

Communication to the pertinent stakeholders has been completed using a variety of avenues. All
communication is tailored to the specific audience and has been conducted in accordance with the
communications plan proposed as part of the Revised Remediation Plan. The original Remediation Plan
was submitted in December 2018, a revised version in August 2019, a further revision in June 2020 and
the final version was submitted for acceptance by AEP in March 2021. Acceptance of the Revised
Remediation Plan (Version 3.0) was provided by AEP in a letter dated 4 May 2021.

The communications plan component of the Revised Remediation Plan (Version 3.0) has been updated in
each version of the plan which has been prepared. The communication plan is presented in Section 2.1
and a summary of the communications which occurred in 2021 are summarized in Section 2.2.

2.1 Two-Way Communication Strategy

The plan to establish an effective two-way communication strategy was undertaken in 2020. As part of this
strategy a virtual open house meeting was held in 2021 and an additional in-person meeting has been
proposed for 2022. The intent behind having the in-person and open house meetings is to further develop
and implement alternate information sharing pathways and opportunities for stakeholders to bring their
concerns to Suncor. The information presented below forms the current basis of the communication
strategy.
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2.1.1 Website

Suncor has established and has been using a website (www.suncor.com/hounsfield-heights) to house all
the historical reports from the Sears website, as well as new reports, and the regular community bulletins
and notifications.

2.1.2 Key Communication Contact

Suncor has also established and continues to use a Site-specific email address
(hounsfieldheights@suncor.com) for use by the residents of Hounsfield Heights. This email address is
directly linked to the responsible Suncor team to ensure that a timely response is provided to the residents
according to the Ministerial Order. Having one point of contact will ensure that someone from the Suncor
team will always be available to respond. This email address is intended to be the primary form of
communication, but Suncor understands that on occasion communication by phone with an individual team
member may be the preferred and most effective way to communicate.

2.1.3 Community Bulletins

In 2021, Suncor posted two community bulletins on its website, and distributed it via mail and/or email to all
residents within the Site. The bulletin provides information on how the residents can contact Suncor should
they have any questions. In addition to this, the bulletin has asked residents to notify Suncor on their
communication preference (mail vs e-mail) for future bulletins.

2.2 Summary of 2021 Communication
In 2021, communication was as follows:

« Clifton, on behalf of Suncor, circulated two communication bulletins, one in April and one in September
2021. The April and September 2021 bulletins provided a summary of the documents posted to the
communications website, a summary of the activities completed since the previous bulletin was released
and an update on the activities to be conducted in the next quarter. All communication bulletins also
include a closure requesting residents notify Suncor if they wish to receive future bulletins via email.

+ A virtual public meeting was held in March 2021 to provide all stakeholders, particularly the residents of
Hounsfield Heights, with a summary of the approved Revised Remediation Plan (Version 3.0), the then
current activities being conducted as well as a summary of the upcoming activities to be completed as
part of the Revised Remediation Plan (Version 3.0). The public meeting concluded with a question-and-
answer session which was documented and also posted on the communications website.

+ Clifton, on behalf of Suncor, was in contact with select residents regarding accessing their property for
the on-going soil vapour sampling program as well as the LPH assessment conducted in April 2021.

+ Additional communication with residents in the Hounsfield Heights — Briar Hill Community as well as the
private property owners of the Mall Area was through email, phone, or in-person communication. This
was completed on an as needed basis. If specified, Clifton contacted residents using their
communication method of choice; and

+ Additional communication with stakeholders such as AEP and the City of Calgary was through email,
phone, or in-person communication.
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All communication in 2021, including that with individual property owners, was related to the discussion of
results of historical work completed, work being currently completed and future proposed work or as a
means of requesting access to specific portions of the Site which required additional consent, either
verbally or through an access agreement. Specific concerns were primarily related to the technical
information presented within reports which were responded to individually through email.

3.0 Environmental Work

In 2021, Clifton, on behalf of Suncor completed the following activities associated with the Site:

» Groundwater Monitoring and Sampling: June and September 2021 and November 2021.

+ Soil Vapour Sampling: July 2021.

+ Soil Vapour Contingency Plan Sampling: March 2021, July 2021 and November 2021.

» Dual Phase Vapour Extraction (DPVE) system: Continued operation and additional pneumatic and
drawdown testing.

* Liquid Petroleum Hydrocarbon (LPH) Assessment: Field activities and reporting.

* Remedial Options Analysis.

+ Permeable Reactive Barrier Performance Monitoring.

Figure 1 of Appendix A depicts the current groundwater monitoring well network while Figure 2 depicts the
soil vapour probe network. A summary of each of the above activities is presented in the following sections.
At the end of each section a reference to the full report housed on the Suncor communications website is
provided.

3.1 Groundwater Monitoring and Sampling

In 2021, Clifton completed two groundwater monitoring and sampling events. The majority of the first event
was completed in June while the Mall Area was sampled in September, and the second event was
conducted in November. Due to the short time difference between the Mall Area being sampled in
September 2021, it was not sampled again during the November 2021 event. Both the Hounsfield Heights
and Mall Areas will be sampled during both events in 2022. A report was released to the stakeholders
documenting the June and September event in February 2022. It is anticipated that the report for the
November 2021 event will be made available in April 2022. However, the results from the November 2021
event are summarized within this report.

The purpose of the on-going groundwater monitoring and sampling program is to assess/confirm whether
the petroleum hydrocarbon (PHC) and 1,2-dichloroethane (DCA) plume is expanding, declining or
remaining stable, and confirm whether the concentrations of the contaminants of potential concern (CoPC)
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are below the appropriate guidelines at the lateral extents of the plume. A further objective of the
groundwater monitoring and sampling program is to obtain additional data to determine if there is evidence
to support the processes of natural attenuation in certain areas of the plume and to determine whether LPH
is present within the monitoring well network.

3.1.1 June and September 2021 Groundwater Monitoring and Sampling Event

Between June and September 2021, Clifton completed a groundwater monitoring and sampling event
which consisted of collecting samples from 107 monitoring wells throughout the Hounsfield Heights and
North Hill Mall areas. Prior to the sampling, all wells were monitored for depth to the groundwater and the
total depth of the well in addition to measuring the organic vapour concentration of the well and determining
if LPH was present. Sampling of the wells was completed using either a dedicated disposable bailer or a
HYDRASIeeve.

Samples were submitted for analysis of BTEX, PHC fractions F1 to F2, VOCs and routine chemistry (select
wells).

Upon receiving the groundwater results, they were compared to the AEP 2019 Tier 1 and 2 Guidelines as
well as the Site-specific guidelines generated for the protection of human health through the vapour
inhalation pathway.

A summary of the results is presented below.

3.1.1.1 Results Summary
The monitoring results from this event show the following inferred groundwater flow directions for each
Unit:

» Unit 1: Southwest/southeast
* Unit 2: South

» Unit 3: South/southeast

» Unit 4: South/southeast

* Unit 5: Southeast

The inferred groundwater flow directions were generally consistent with previous investigations.
No LPH was observed in any monitoring wells.

Samples were obtained from 107 monitoring wells and were submitted for laboratory analysis of BTEX,
PHC fractions F1 and F2, and VOCs. Of the BTEX and PHC fractions F1 and F2, benzene was the most
frequently detected and was the parameter which most commonly exceeded the AEP 2019 Tier 1
Guidelines. With respect to VOCs, 1,2-DCA was the most frequently detected VOC and most commonly
exceeded the AEP Tier 1 Guidelines.
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Benzene has been detected in concentrations in excess of the AEP 2019 Tier 1 Guidelines in thirty-three
monitoring wells across Units 1, 2 and 3. Concentrations of benzene ranged from below detection
(<0.00040 mg/L) to a maximum of 4.33 mg/L in EX-5 (Unit 3). No exceedances of the Site-Specific Tier 2
Guidelines generated for the protection of human health through the vapor inhalation pathway for benzene,
xylene(s) and PHC fraction F1 were observed.

1,2-DCA has been detected at concentrations greater than the AEP 2019 Tier 1 Guidelines in thirty
monitoring wells across Units 1 through 4. Concentrations of 1,2-DCA on-Site ranged from below detection
(<0.001 mg/L) to 0.208 mg/L in BH4003A (Unit 3). No samples exceeded the Site-Specific Tier 2
Guidelines generated for the protection of human health through the vapor inhalation pathway.

3.1.2 November 2021 Groundwater Monitoring and Sampling Event

In November 2021, Clifton completed a groundwater monitoring and sampling event which consisted of
collecting samples from 97 monitoring wells throughout the Hounsfield Heights and North Hill Mall areas.
Prior to the sampling, all wells were monitored for depth to the groundwater and the total depth of the well
in addition to measuring the organic vapour concentration of the well and determining if LPH was present.
Sampling of the wells was completed using either a dedicated disposable bailer or a HYDRASIeeve.

Samples were submitted for analysis of BTEX, PHC fractions F1 to F2, 1,2-DCA and routine chemistry
(select wells).

Upon receiving the groundwater results, they were compared to the AEP 2019 Tier 1 and 2 Guidelines as
well as the Site-specific guidelines generated for the protection of human health through the vapour
inhalation pathway.

A summary of the results is presented below.

3.1.2.1 Results Summary
The monitoring results from this event show the following inferred groundwater flow directions for each
Unit:

* Unit 1: Southeast

» Unit 2: South

» Unit 3: South/southeast
» Unit 4: South/southeast
* Unit 5: Southeast

The inferred groundwater flow directions were generally consistent with previous investigations.
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LPH was detected in one monitoring well, BH1704, during this investigation. The LPH thickness observed
in monitoring well BH1704 was 0.003 m. This is the first time LPH has been observed on-Site since June
2019 when it was observed in monitoring well BH1704 at a thickness of 0.035 m.

Samples were obtained from 97 monitoring wells and were submitted for laboratory analysis of BTEX, PHC
fractions F1 and F2, and 1,2-DCA. Of the BTEX and PHC fractions F1 and F2, benzene was the most
frequently detected and was the parameter which most commonly exceeded the AEP 2019 Tier 1
Guidelines.

Benzene has been detected in concentrations in excess of the AEP 2019 Tier 1 Guidelines in thirty
monitoring wells across Units 2, 3, 4 and 5. Concentrations of benzene ranged from below detection
(<0.00040 mg/L) to a maximum of 5.82 mg/L in EX-5 (Unit 3). Monitoring well EX-5 also exceeded the Site-
Specific Tier 2 Guidelines generated for the protection of human health through the vapor inhalation
pathway for benzene. This monitoring well is an active extraction well for the DPVE system and so is
expected to contain higher concentrations as it actively draws vapour and groundwater towards it for
extraction purposes.

1,2-DCA has been detected at concentrations greater than the AEP 2019 Tier 1 Guidelines in thirty-two
monitoring wells across Units 1 through 5. Concentrations of 1,2-DCA on-Site ranged from below detection
(<0.001 mg/L) to 0.143 mg/L in EX-5 (Unit 3). No samples exceeded the Site-Specific Tier 2 Guidelines for
1,2-DCA generated for the protection of human health through the vapor inhalation pathway.

3.1.3 Trend and Decay Rate Analysis: Benzene and 1,2-DCA

A Mann-Kendall (Mann, 1945; Kendall, 1975; Gilbert, 1987) Plume Stability Analysis (M-K PSA) has been
applied to select monitoring wells to assess concentration trends for benzene and 1,2 — DCA. The GSI/
Mann-Kendall Toolkit (2012) was used to calculate the M-K PSA. The Toolkit applies the “S” statistic,
confidence factor (CF) and coefficient of variation (COV) to determine if the concentrations are increasing
(CF>95%), probably increasing (95%>CF>90%), have no trend (CF<90% or CF <90% and COV>1), are
stable (CF <90% and COV<1), are probably decreasing (95%>CF>90%) or are decreasing (CF>95%).
Clifton performed a MK-PSA to incorporate all monitoring wells across the entire Site that had been
sampled at least four times, and the most recent time they were sampled indicated an exceedance of the
applicable guideline for either benzene or 1,2-DCA.

In addition to the use of the M-K PSA, Clifton has also conducted an assessment of decay rates for
benzene and 1,2-DCA at select wells which were showing a decreasing or probably decreasing trend in the
MK-PSA analysis and had a most recent (November 2021) concentration that exceeded the applicable
guidelines. This analysis excluded extraction wells currently in operation as they do not represent steady-
state conditions (EX-4 to EX-7). Decay rates and predicted time to reach applicable guidelines were
calculated from the concentration data using the SourceDK spreadsheet application (GSI 2011). The Tier 1
empirical approach was used. This approach extrapolates the estimated timeframe for a monitoring well to
reach a specific guidance value based on a log concentration vs. time graph. The concentrations used in
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the decay rate estimates are those on the decay portion of the concentration curve (i.e. decreasing
concentrations). The calculations were applied with a 95% upper/lower confidence level (UCL and LCL) in
order to provide an estimated timeframe range to reach the guidance value. The guidance value applied to
the analysis was 0.005 mg/L for both benzene and 1,2-DCA which corresponds with the AEP 2019 Tier 1
Guidelines.

It is important to note that SourceDK is a screening level tool to estimate remedial timeframes and
uncertainties associated with those timeframes. The intended purpose of using this tool for the Site is to
provide a snapshot of potential remedial timeframes based on current data sets and existing conditions
primarily under a natural attenuation approach.

Based on the results obtained during the most recent sampling events (2021), approximately 69% (76 of
110 wells) of the samples met the AEP 2019 Tier 1 Guidelines for benzene. Of the 34 wells which
exceeded the guidelines for benzene, an MK-PSA was performed on 26. Four of the wells which exceeded
are active extraction wells and the other four did not contain a minimum of four data points within the last
five years to complete the assessment. The results of the MK-PSA indicated that of the 26 monitoring
wells which have an exceedance, five indicated an increasing trend while 21 indicated no trend, stable
trend or a decreasing/probably decreasing trend. A summary of the results of this analysis are provided in
the table below. The MK-PSA analysis output table is provided in Appendix B.

M-K PSA for Benzene

Increasing BH1906, BH1944, BH1977, BH2005, BH1974 and BH4003A
Probab!y None
Increasing
No Trend BH1907, BH1910, BH4006, BH4007,
Stable BH1904
Probably. None
Decreasing
. BH1905, BH1912, BH1915, BH1921, BH1924, BH1925, BH1967, BH1971, BH1982,
Decreasing

BH510A, BH1704, EX-1 and EX-2
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Decay rate analysis was performed on 13 monitoring wells for benzene. Based on the results, eight of the
wells are predicted to meet the guidelines within a 5-year timeframe, three wells within a 10-year timeframe
and two wells are anticipated to take longer than 15 years to meet the applicable guidelines. There is a
varying level of uncertainty associated with the estimated timeframes for each well which will potentially be
further reduced by obtaining additional groundwater sampling data. The Decay Rate analysis spreadsheets
are attached in Appendix C.

Predicted Time to Guideline Concentration for Benzene

Predicted Year

Applicable to Meet Estimated Estimated
Monitoring Well G:j;dgi:i;]e Applicable Timef:'_acnll_(; (95% Timef[ja(r:nL(-): (95%
Guideline
BH1905 0.005 2028 2022 2062
BH1912 0.005 2023 2021 2026
BH1915 0.005 2022 2020 2025
BH1921 0.005 2022 2018 2035
BH1924 0.005 2060 2040 2164
BH1925 0.005 2022 2021 2024
BH1967 0.005 2030 2025 2040
BH1971 0.005 2021 2020 2024
BH1982 0.005 2027 2025 2030
BH510A 0.005 2033 2025 2067
BH1704 0.005 2050 2028 CNC

EX1 0.005 2025 2017 CNC
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Predicted Time to Guideline Concentration for Benzene

Predicted Year

Applicable to Meet Estimated Estimated
Monitoring Well Guideline . Timeframe (95% Timeframe (95%
(mg/L) Applicable LCL) ucL)
d Guideline
EX2 0.005 2027 2024 2033

Based on the results obtained during the most recent sampling events (2021) approximately 68% (75 of
110 wells) of the samples met the AEP 2019 Tier 1 Guidelines for 1,2-DCA. Of the 35 wells which
exceeded the guidelines for 1,2-DCA, a MK-PSA was performed on 25. Four of the wells which exceeded
are active extraction wells and the other six did not contain a minimum of four data points within the last
five years to complete the assessment. The results of the MK-PSA indicated that of the 25 monitoring
wells which had an exceedance, three indicated an increasing trend while 22 indicated no trend, stable
trend or a decreasing/probably decreasing trend. The results of this analysis are provided in the table
below. The MK-PSA analysis output table is provided in Appendix B.

M-K PSA for 1,2 - DCA

Increasing BH1907, BH2006 and BH4003A
Probably
Increasing None
No Trend BH1910, BH1928 and BH1981
Stable BH4006, BH4007, BH4009A and BH510A
Probably BH1971 and EX-2
Decreasing
: BH1905, BH1906, BH1912, BH1915, BH1921, BH1924, BH1925, BH1939, BH1967,
Decreasing

BH1974, BH1982, BH1704 and EX-1
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Decay rate analysis was performed on 16 monitoring wells for the compound 1,2-DCA. Based on the
results of the 16 wells assessed, six are predicted to meet the guidelines within a 5-year timeframe, four
wells within a 10-year timeframe, two wells within a 15-year timeframe and then remaining four wells are
anticipated to take longer than 15 years to meet the applicable guidelines. There is a varying level of
uncertainty associated with the estimated timeframes for each well which will potentially be further reduced
by obtaining additional groundwater sampling data. The Decay Rate analysis spreadsheets are attached in
Appendix C.

Predicted Time to Guideline Concentration for 1,2-DCA

Predicted Year

. Estimated Estimated
o . Applicable to Meet . .
Monitoring Well Guideline(mg/L) Abblicable Timeframe Timeframe
d ppiica (95% LCL) (95% UCL)
Guideline
BH1905 0.005 2023 2019 2031
BH1906 0.005 2051 2035 2128
BH1912 0.005 2028 2026 2029
BH1915 0.005 2025 2019 2044
BH1921 0.005 2042 2034 2060
BH1924 0.005 2044 2032 2088
BH1925 0.005 2025 2022 2032
BH1939 0.005 2028 2026 2030
BH1967 0.005 2027 2022 2039
BH1971 0.005 2030 2022 2083
BH1974 0.005 2035 2021 CNC

BH1982 0.005 2027 2024 2033
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Predicted Time to Guideline Concentration for 1,2-DCA

Predicted Year

. Estimated Estimated
o . Applicable to Meet . .
Monitoring Well Err ey Apblicable Timeframe Timeframe
9 ppies (95% LCL) (95% UCL)
Guideline

BH1704 0.005 2036 2027 2073

EX1 0.005 2021 2016 CNC

EX2 0.005 2032 2024 2064

3.1.4 Natural Attenuation Assessment

3.1.4.1 Background

Biodegradation is one aspect of the natural attenuation of contaminants within soil and groundwater.
Natural attenuation can also occur through the processes of diffusion, dilution, dispersion, sorption,
volatilization, and in the case of 1,2-DCA, through abiotic transformations. Biodegradation can occur under
aerobic and anaerobic conditions, where the PHCs and VOCs are used as electron donors. Therefore, the
availability of electron acceptors is the primary limiting factor in the success of biodegradation. Laboratory
analysis of routine chemistry was completed to determine if there is evidence to suggest biodegradation of
benzene and 1,2-DCA is occurring.

Biodegradation of petroleum hydrocarbons can be indirectly observed as changes in the concentration of
certain dissolved ions, nutrients, and metals in groundwater resulting from reduction-oxidation (redox)
reactions in the subsurface. Redox reactions occur in a predictable order in the subsurface based on
electrical potential. Generally, the following redox reactions can be expected, in approximately the
following order:

03 + 4H* + 5e~ - H,0 - Aerobic Respiration
2NO;~ + 12H* + 10e~ - N, + 6H,0 - Nitrate Reduction (anaerobic)
MnO, + 4H* + 2e~ —» Mn?* + 2H,0 - Manganese Reduction (anaerobic)
Fe3* + e~ - Fe?* — Iron Reduction (anaerobic)
S0,%” 4+ 8H* + 2e~ = 52~ + 4H,0 - Sulphate Reduction (anaerobic)

1,2-DCA can be rapidly degraded if oxygen is available. However, the oxygen demand of the competing
petroleum hydrocarbons makes it less likely that oxygen will be available in the source area or mid-
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gradient portions of the plume (US EPA, 2008). During the anaerobic degradation of 1,2-DCA the electron
acceptors would be, in the order of preference, nitrate, ferric iron oxyhydroxide, sulfate, and finally carbon
dioxide. The condition during the final stage of anaerobic degradation in which carbon dioxide is the
electron acceptor is called methanogenesis (US EPA, 1998).

Generally, where biodegradation is occurring, increases in concentrations of the reduced electron
acceptors dissolved iron (Fe?*) and dissolved manganese (Mn %) will be observed in the groundwater.
Similarly, decreases in concentrations of the oxidized electron acceptors dissolved oxygen (O?*), sulfate
(S04%), and nitrate (NO3") will be observed in the groundwater. These reactions can be affected by the
type of soil in the area, as well as the type and concentration of the contaminants in the soil and
groundwater, resulting in variation in the rate of reactions and the order of redox reactions taking place.

Multiple lines of evidence are required to determine if biodegradation is occurring at a Site, including the
reduction of contaminant mass, evidence of the redox reactions, and if required, additional testing of
biological activity. The reduction of contaminant mass is supported by assessing the concentration trends
(e.g., Mann Kendall tests). The monitoring wells in which the contaminant mass is indicated as deceasing
may be undergoing biodegradation.

The table below summarizes the average concentrations of benzene and 1,2-DCA as well as key
geochemical parameters indicative of natural attenuation obtained during the two groundwater sampling
events conducted in 2021. Select wells were not analyzed for routine chemistry during the November 2021
event as a result of a sampling error and so only the June and September 2021 event data is available for
those wells in 2021.

Summary of Monitoring Wells Analyzed for Biodegradation Indicators

BH1918, BH1927, BH1953, BH1958, BH1962, BH1984,

LS Sl Sl e S BH2003, BH2010, BH2012 and BH3001A

BH1906, BH1910, BH1925, BH1928, BH1944, BH1956,

Wells Sampled within Plume BH1982, BH4007 and EX7

Average Benzene Concentration (plume

extents)* <0.0005 mg/L

Average Benzene Concentration (within

olume) 0.55 mg/L

Average 1,2-DCA Concentration (plume <0.001 mg/L
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Summary of Monitoring Wells Analyzed for Biodegradation Indicators

extents)*

Average 1,2-DCA Concentration (within

plums) 0.029 mg/L
Average Dissolved Oxygen Concentration 4.15 mg/L

(plume extents)

A\{ergge Dissolved Oxygen Concentration 5.89 mg/L

(within plume)

Average Dissolved Nitrate (N)

Concentration (plume extents) 5.23 mg/L
Average Dissolved Nitrate (N)

Concentration (within plume) 18.63 mg/L
Average Dissolved Iron Concentration 0.105 mg/L
(plume extents)

Av.erfo\ge Dissolved Iron Concentration 0.37mg/L

(within plume)

Average Dissolved Sulphate

Concentration (plume extents) 41.4 mg/L
Average Dissolved Sulphate

Concentration (within plume) 41.6 mg/L
Average Dissolved Manganese

Concentration (plume extents) 0.16 mg/L
Average Dissolved Manganese 0.44 mglL

Concentration (within plume)

NOTES:

Where the result was less than the reportable detection limit (RDL) the RDL was used in the average calculations.

* BH1953 was excluded from the BTEX and VOC sampling event and are not included in the average benzene or 1,2-DCA results.
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3.1.4.2 Assessment of Biodegradation of BTEX and PHC F1/F2

Based on a review of the average dissolved oxygen (DO) concentrations, the DO concentrations do
appear relatively consistent between the monitoring wells within the plume as well as at the extents of the
plume with the in-plume wells actually displaying a higher DO concentration on average.

With respect to biodegradation, the primary mechanism will be through the aerobic pathway as long as
there is sufficient dissolved oxygen content within the groundwater. A dissolved oxygen content of 0.5
mg/L or greater is generally sufficient to promote aerobic biodegradation as the primary mechanism of
biological decay within the groundwater (US EPA, 2017). All wells which were sampled contained a
dissolved oxygen concentration greater than 0.5 mg/L, which suggest that aerobic degradation should not
be currently constrained by lack of oxygen.

There is evidence that anaerobic degradation is occurring with the elevated concentrations of manganese
and iron within the plume which is consistent with anaerobic manganese and iron reduction. However, the
concentrations of nitrate were also greater within the plume which is inconsistent with anaerobic conditions
and the concentrations of sulphate did not vary greatly between the extents of the plume and the plume
itself. Therefore, the available evidence as to whether the PHCs may be undergoing anaerobic degradation
is inconsistent.

3.1.4.3 Assessment of Biodegradation of 1,2-DCA

The degradation of 1,2-DCA varies in comparison to PHCs. Although the mechanisms for aerobic and
anerobic biodegradation are similar, the oxygen demand of PHC degradation generally does not allow for
aerobic degradation of 1,2-DCA.

Unlike PHCs, 1,2-DCA may also undergo abiotic transformations (US EPA, 2008). As part of the abiotic
transformations that occur to 1,2-DCA, the product is slowly hydrolyzed by water. This reaction would
produce 2-chloroethanol and vinyl chloride with vinyl chloride being the minor product. Vinyl chloride is a
constituent that was included in the VOC analysis. This compound has historically and consistently been
below detection limits in all monitoring wells since at least 2018 and is no longer being requested as part of
our laboratory analysis. Although detections of vinyl chloride would indicate degradation of 1,2-DCA their
absence does not mean this reaction is failing to take place, as vinyl chloride is only the minor product and
may be present at concentrations below detection. However, this is a slow process with a half-life of 300
years at 15°C (US EPA, 2008).

In addition, 1,2-DCA can react with sulfide which is produced at the end of the sulfate reduction reaction
through the series of reactions shown below:

4H, + S0;2 - S~2 + 4H,0
2Fe*3 + 3572 - 2FeS + S°
2FeS + S° - FeS,
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This abiotic reaction of 1,2-DCA can occur on the surface of solid iron sulfide. Iron sulfide was not
measured directly so it is unknown whether solid iron sulfide is present and how it compares between the
plume extents and within the plume. Although iron sulfide was not directly measured, sulphate and iron, the
key compounds for the reaction to take place, were analyzed. There was a relatively low presence of iron
along with higher concentrations of sulphate. The sulphate concentrations were fairly consistent throughout
the Site, with higher iron concentrations within the plume. The availability of these compounds could
support the abiotic degradation of 1,2-DCA.

Considering the aerobic and anaerobic degradation of 1,2-DCA, the same factors can be used in the
assessment as with PHCs (dissolved oxygen, nitrate, manganese, iron, and sulfate). Nitrate can also be
used as an indicator of aerobic degradation of 1,2-DCA. Higher concentrations of nitrate would suggest
that aerobic biodegradation is still occurring as the nitrate would not have been consumed yet during
anaerobic degradation (US EPA, 2008). Along with the elevated dissolved oxygen concentrations all of the
monitoring wells also had elevated nitrate concentrations, with nitrate concentrations within the plume
greater than those at the plume extents, which indicate suitable conditions for aerobic degradation.

An additional abiotic transformation that 1,2-DCA can undergo during anaerobic degradation is reductive
dechlorination. The products of this reaction would be chloroethane and chloride. Chloroethane was
included in the VOCs analysis and was completed on every monitoring well at the Site. The concentrations
were below detection in every monitoring well during the June and September 2021 sampling event and
were not included in the laboratory analysis for the November 2021 event. Chloride was analyzed as part
of the routine water chemistry parameters completed on the 19 monitoring wells used in the assessment of
biodegradation. If reductive dechlorination is occurring, we may see increases in chloride within the 1,2-
DCA contaminated areas. The average concentration of chloride at the extents of the plume was 212 mg/L
and the average concentration of chloride within the plume was 283 mg/L. The concentration within the
plume was slightly elevated when compared to the plume extents which may indicate that reductive
dechlorination is occurring. However, reductive chlorination may not produce enough of a change in the
chloride concentrations to be measurable and the specific stoichiometry of the reaction has not been
completed by Clifton. Therefore, the comparison of the concentrations of chloride cannot be used as
empirical evidence that reductive dichlorination is in fact occurring.

3.1.5 2021 Groundwater Monitoring and Sampling Conclusions

The data collected during the June and September and November 2021 sampling events are generally
consistent with previous sampling events. This groundwater monitoring and sampling program is part of
the inferred plume monitoring and risk management component of the Revised Remediation Plan (Version
3.0).

During the November 2021 event, LPH was encountered in monitoring well BH1704 for the first time since
May 2019. The LPH thickness was measured at 3 mm compared to 35 mm in May 2019. This monitoring
well is located between extraction wells EX4 and EX5 and will continue to be monitored in the future
groundwater events to determine if any trends in LPH thickness are observed.
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From a risk management perspective, no wells for any parameters exceeded the Tier 2 Site-Specific
Guidelines for the protection of human health with the exception of benzene in extraction well EX-5 during
the November 2021 sampling event. This location has consistently had relatively higher benzene
concentrations which can, in part, be attributed to the operation of EX-5 as an active extraction well,
drawing vapour and groundwater towards it.

The trend analysis on select monitoring wells with exceedances of PHCs and 1,2-DCA show that most of
the wells are displaying no trend, stable, and/or decreasing trends. However, there are still a few
monitoring wells that currently show increasing trends for both benzene and 1,2-DCA which will require
further assessment and monitoring. Several of these wells were considered within the Remedial Options
Analysis completed in 2021 as potential target areas for additional investigation and potential remediation.
In addition to this, a decay rate assessment on select monitoring wells for benzene demonstrated a
predicted clean up time of less than 15 years for 11 of the 13 wells. For 1,2-DCA, 12 of the 16 wells
assessed had a predicted time to reach the applicable guidelines in less than 15 years. It is important to
note that there is still uncertainty around these predicted timeframe ranges, and as more data is gathered
the uncertainty will be reduced and a resulting increase in the accuracy of the predicted timeframes can be
expected.

Lastly, the on-going assessment of natural attenuation has shown that dissolved oxygen concentrations
are potentially high enough to promote aerobic biodegradation of PHCs and 1,2-DCA throughout the Site.
Some of the data collected also suggests that anaerobic biodegradation may be occurring, although
results are inconsistent depending on the geochemical markers being assessed. Lastly, an assessment of
the abiotic transformation of 1,2-DCA did not provide strong evidence for or against this as occurring.

As more data becomes available, a more robust comparison of the biodegradation indicators with decay
rates over time can be completed. This comparison will provide more insight into the effect of
biodegradation on contaminant decay. Intra and inter well comparisons, over time, will provide the best
indicator of whether biodegradation is occurring and if it is occurring at what rate. This evidence will be able
to provide additional insight on plume stability, reduction, and the primary mechanisms responsible for this.

A full presentation of all the data from the June and September 2021 program can be found in the report
titted June and September 2021 Groundwater Monitoring and Sampling Event, Hounsfield Heights and Mall
Areas, 1620-14" Avenue NW, Calgary, Alberta dated 24 February 2022. A copy of this report will also be
made available on the Suncor Communication Website at http://www.suncor.com/hounsfield-heights under
the 2022 tab. The report documenting the November 2021 sampling event will be made available in April
2022.

3.2 Soil Vapour Sampling Program
In 2021, Clifton completed one of the Semi-Annual Soil Vapour Sampling events. The event was
completed in July 2021. An event completed in November and December 2020 was reported in 2021 and
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is summarized in this report. During 2021, in addition to the Semi-Annual Soil Vapour Sampling Program,
the Contingency Plan sampling which was previously triggered by an exceedance within SV-32 was on-
going. A summary of the November/December 2020 and July 2021 programs as well as the Contingency
Plan sampling program are summarized in the following sections.

3.2.1 General Methodology

A bottom-up approach to soil vapour characterization was selected by Clifton for the Site. Deep,
near-source vapour sampling was completed first to assess the need for sub-slab vapour and potentially
indoor air sampling. High spatial and temporal variability in soil vapour concentrations were anticipated as
part of the design of the soil vapour sampling program.

In addition to the assessment of possible soil vapour intrusion in the Mall Area around Kal-Tire, soil vapour
characterization was focused in the Hounsfield Heights Area south of 11" Avenue NW, based on the
following reasons:

Intermittent, thin, or missing clay stratum.
Imperfectly understood soil stratigraphy.
Shallow water table; and

+ High number of underground utility corridors.

The proposed sampling frequency for collection of soil vapour samples was semi-annually. The
semi-annual sampling program should capture temporal fluctuations as a result of seasonal changes in the
water table, as well as changing temperatures and saturation of the soil and groundwater. Based on
sampling results north of 11" Avenue consistently being below detection limits or an order of magnitude
below guidelines, beginning with the November and December 2020 event, the soil vapour sampling
program was adjusted to focus on the areas located on 11" Avenue NW and to the south.

The indoor air quality of structures on-Site was predicted using measured soil vapour concentrations and a
vapour attenuation factor specific to the soil type, land use, depth to contamination, and contamination
source. Indoor air concentration criteria were developed based on key receptors and expected exposure
times.

3.2.2 Soil Vapour Sampling Program - November and December 2020

Clifton completed the second event in 2020 between 19 November 2020 and 02 December 2020. Clifton
personnel collected samples of subsurface soil vapour from a total of 25 soil vapour probes. All samples
were submitted for analysis of BTEX, PHC fractions F1 and F2, naphthalene, and 1,2-DCA. Select samples
were also submitted for fixed gases (oxygen, nitrogen, carbon dioxide, and methane), which can provide an
indication as to the degree of biodegradation taking place in the subsurface.
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The results from the soil vapour sampling program were compared to the Site-specific soil vapour quality
guidelines (SVQG) generated for the protection of human health through indoor air quality. All samples
were below the Site-specific SVQG.

A full presentation of all the data from the November and December 2020 program can be found in the
report dated 20 August 2021, and titled Soil Vapour Monitoring Report, Winter 2020, Hounsfield Heights,
Calgary, Alberta, 9445, which is located on the Suncor Communication Website at
http://www.suncor.com/hounsfield-heights under the 2021 tab at the link titled Soil Vapour Monitoring
Report.

3.2.3 Soil Vapour Sampling Program - July 2021

Clifton completed the 2021 event during the dates of 7 July to 16 July 2021. Clifton personnel collected
samples of subsurface soil vapour from a total of 30 soil vapour probes. All samples were submitted for
analysis of BTEX, PHC fractions F1 and F2, naphthalene, and 1,2-DCA. Select samples were also
submitted for fixed gases (oxygen, nitrogen, carbon dioxide, and methane), which can provide an indication
as to the degree of biodegradation taking place in the subsurface.

The results from the soil vapour sampling program were compared to the Site-specific SVQG generated for
the protection of human health through indoor air quality. All samples were below the Site-specific SVQG.

A full presentation of all the data from the July 2021 program can be found in the report dated 20 August
2021, and titled Soil Vapour Sampling Report, July 2021, Hounsfield Heights, Calgary, Alberta, 9445, which
will also be posted on the Suncor Communication Website at http://www.suncor.com/hounsfield-heights.

3.2.4 Contingency Plan Sampling

During the Winter 2019 Soil Vapour Sampling event, an exceedance of the Site-specific SVQG for select
parameters in Soil Vapour probe SV-32 was observed. Exceedances were again observed within this
probe in June and July 2020.

As a result of these exceedance, the contingency plan as presented in the approved Revised Soil Vapour
Monitoring Program (Update Fall 2016), Hounsfield Heights and North Hill Mall, Calgary, Alberta (20
October 2016) was implemented.

The Contingency Plan includes the following protocols:

* Increase sampling frequency of the soil vapour probe which contained the exceedance to quarterly
events;
+ Contact all residents within a 15 m radius of the observed exceedance and request access to their
property for additional investigation which may include one of the following options:
« Installation of a sub-slab soil vapour sampling point, followed by concurrent sampling of indoor air.
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« Installation of at least one, ideally two, external sampling points between their structure and the
location of the exceedance.
+ If sampling is approved on private residences, provide a letter reporting the results to the homeowner.
+ Continue the Contingency Plan sampling until five consecutive events of results have concentrations
below the site-specific SVQG.

Changes to this plan including the removal of indoor air sampling have been implemented into the Revised
Remediation Plan (Version 3.0). Additional measures related to the contingency plan are presented in the
Revised Soil Vapour Monitoring Program (October 2016SV-32 Sampling Results

Since the original exceedance, soil vapour probe SV-32 has been sampled an additional 11 times. The
dates of the sampling events and whether exceedances were observed are provided below:

» 20 March 2019: exceedance

* 16 May 2019: non-exceedance

» 22 August 2019: non-exceedance

* 12 November 2019: non-exceedance
» 29 January 2020: non-exceedance

* 10 June 2020: exceedance

* 06 July 2020: exceedance

* 18 November 2020: non-exceedance
* 12 March 2021: non-exceedance

* 7 July 2021: non-exceedance

* 9 November 2021: exceedance

» 20 December 2021: non-exceedance

In response to the initial exceedances in SV-32 in 2019, Clifton proposed additional delineation within the
respective area which included the advancement of four additional soil vapour probes and two additional
groundwater monitoring wells. The new soil vapour probes were sampled beginning in March 2021 and did
not show any exceedances in that event or the July 2021 event. In the November 2021 event, soil vapour
probe SV-402, which was installed directly adjacent to SV-32 also contained exceedances. When this
probe was re-sampled in December 2021 no exceedances were observed. The other three additionally
installed probes never showed an exceedance in any sampling event. Furthermore, the probes installed
within the private residences have never shown an exceedance for any parameter during any sampling
event.

It should be mentioned that as follow-up to the exceedances in November 2021, Clifton was informed by a
resident within the area of a potential release resulting from work being completed within a garage
connecting to the laneway. Some of the product which was being used contained consistent compounds
with those observed within the soil vapour sample VOC scan. This is being investigated further and is not
conclusive at this point in time.
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A full presentation of all the data included in the Contingency Plan sampling can be found in the following
report dated 20 August 2021, and titled Risk Management and Contingency Based Soil Vapour Sampling
Report, March 2021, Hounsfield Heights, Adjacent 1620-14" Avenue NW, Calgary, Alberta 9445 as well as
the report dated 20 August 2021, and titled Soil Vapour Sampling Report, July 2021, Hounsfield Heights,
Calgary, Alberta, 9445, which will also be posted on the Suncor Communication Website at
http://www.suncor.com/hounsfield-heights

3.2.4.1 Supplemental Soil Vapour Probe Installation and Sampling

Following the initial implementation of the Contingency Plan, six residences were contacted to discuss
potential access to their property for additional soil vapour investigation. Following the second exceedance
of SV-32 in June/July 2020 and the third exceedance of SV-32 (first exceedance in SV-402) residents
which originally opted out of the Contingency Program sampling were once again contacted.

Only the original two homeowners who previously had soil vapour probes installed on their property chose
to continue with the contingency sampling program. One of the residences who already had two probes
within their property had one replaced in September 2020 as a result of landscaping changes to their
property which required the abandonment of one of the previously installed probes.

In 2021, sampling on the private residences was completed in March, July and November and all results
were below the Site-specific SVQG.

Individual reports were provided to the homeowners presenting the results of the sampling program
completed on their property.

3.3 Dual Phase Vapour Extraction System Operation and Additional Performance Testing

As part of the on-going remedial efforts at the Site, the continued operation of the DPVE system was
recommended as a measure to reduce, to the extent practicable, any LPH within the community of
Hounsfield Heights. A secondary objective of continuing to operate the DPVE is to remove contaminated
groundwater and soil vapour from the subsurface, reducing the overall mass of PHCs within the
subsurface.

The DPVE continues to operate on two extraction lines connected to four extraction wells (EX-4 to EX-7).
Two of these extraction wells (EX-4 and EX-5) are located in close proximity to the only well (BH1704) on-
Site which most recently showed the presence of LPH (BH1704, November 2021). As part of the
operations of the DPVE, monthly discharge reports are submitted to the City of Calgary. In 2021, a total of
approximately 298,310 L of contaminated groundwater was extracted, treated and discharged to the City
sanity sewer system.

During this time, an estimate of LPH removal based on a vapour equivalent was calculated as 607 L
between 22 December 2020 and 30 December 2021. It is important to note that these estimates rely on
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assumptions such as contaminant composition and density and external factors such as ambient pressures
as well as data frequency and averaging which will have an impact on estimated volume removed.
Furthermore, these estimates assume all vapours are directly related to LPH when in fact they are also
related to the dissolved phase PHCs and VOCs within the groundwater.

As a result, LPH removal is also gauged by observing the presence of it within the monitoring well network
to determine if it is being reduced. In the Spring 2019 event an LPH thickness of 35 mm was observed in
monitoring well BH1704. No LPH had been observed in any monitoring wells on Site since Spring 2019
until the most recent event completed in November 2021. During this event an LPH thickness of 3 mm was
observed in monitoring well BH1704. This well is located between two extraction wells which will continue
to operate and the occurrence of LPH within BH1704 will continue to be monitored.

As part of the LPH Assessment completed in 2021, Clifton also conducted additional pneumatic and
drawdown testing on the DPVE system to support the header integrity and performance testing completed
by Sequoia in 2020.

The pneumatic system testing completed by Clifton involved assessing the pneumatic influence achieved
by the system under various operational configurations over a defined period of time. Similarly in nature,
the drawdown testing was also completed by Clifton to help to determine the hydraulic influence the system
is having on the surrounding water table over varying operational configurations.

The results of the pneumatic testing completed by Clifton were similar to those obtained by Sequoia during
their testing in 2020. The results did suggest that a pneumatic influence sufficient of capturing the areas
beneath the private residences where LPH may be present is being achieved by the system.

The results from the drawdown testing trials were less revealing in terms of the influence the system is
having on groundwater elevations within the surrounding aquifer. The results from the trial conducted with
simultaneous header line operation made it difficult to determine whether the changes in water elevation
was related to the system or a result of atmospheric pressure changes. On the other hand, the trial
conducted with 12-hour cycling of the header lines did produce results in one of the monitoring wells which
suggested an influence on groundwater elevation was present.

A full presentation of all the additional pneumatic and drawdown testing is presented in the report titled
Liquid Petroleum Hydrocarbon Assessment, Hounsfield Heights Area, 1620-14" Avenue NW, Calgary,
Alberta dated 29 June 2021. A copy of this report is available on the Suncor Communication Website at
http://www.suncor.com/hounsfield-heights under the 2021 tab.

3.4 Liquid Petroleum Hydrocarbon Assessment
Clifton, on behalf of Suncor, conducted a LPH Assessment in the northern portion of Hounsfield Heights,
bound by 16™ Street to the west, Lion’s Park to the north and the laneway between 15" and 16" Street to
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the east. The LPH Assessment was a requirement of Ministerial Order 09/2020 to address Iltem 3 and Item
4 of Environmental Protection Order (EPO) — 2018/01-SSR (and amendments).

Item 3 and Item 4 of EPO 2018/01-SSR state the following:

“3. The Parties shall complete the delineation of the presence of liquid petroleum hydrocarbons in
Hounsfield Heights neighborhood, as outlined in the Clifton Report and in accordance with the Remediation
Plan approved by the Direction, within 18 months of the date of the Ministerial Order issued in EAB
Appeals 17-069-070 and 18-013.”

“4. The Director may extend the 18-month deadline specified in condition 3 if the Parties have difficulty
obtaining access to private property, but the intent of the deadline, which is to complete delineation in a
timely manner, should remain.”

Based on the requirements set forth in EPO 2018/01- SSR and as outlined in the Revised Remediation
Plan (Version 3.0), Clifton conducted a LPH Assessment which involved a review of the historical LPH
monitoring data, current LPH monitoring data, Dual Phase Vapour Extraction (DPVE) system operation and
performance testing as well as an intrusive subsurface investigation within City of Calgary right-of-ways
and parks.

As part of the LPH Assessment, four residents were contacted regarding obtaining access to their
property(s) for investigative purposes. Access was not provided at the time of the investigation.

The objectives of the LPH Assessment were to:

1. Complete DPVE performance testing to determine a zone of pneumatic and drawdown influence
established through various DPVE operational configurations.

2. Complete a subsurface investigation to determine if LPH is still present in areas where it had been
previously identified prior to well decommissioning.

3. Complete an assessment, based on multiple lines of evidence, of the current state of LPH within the
investigated area.

In order to complete the objectives, Clifton first completed its DPVE performance testing which involved
determining the integrity of the DPVE header network, the pneumatic influence achieved by the system as
well as the extent of the hydraulic drawdown created by the system.

Following the performance testing, a historical LPH data review was completed to help form the basis of
the subsurface investigation. The subsurface investigation was completed to assess for the presence of
LPH in, and adjacent to, areas where it had been previously identified. A total of six boreholes, all
completed as monitoring wells were advanced as part of this investigation. The review of the DPVE
performance testing data, the historical LPH data and the subsurface investigation data was then
assessed to help determine the current presence/absence of LPH within the investigated area through
multiple lines of evidence. To provide further context surrounding the results obtained during the
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assessment, LPH was classified into the following three categories based on its level of saturation within
the soil matrix:

» Migrating: The LPH body moves laterally based on its degree of saturation and LPH-head;
* Mobile: LPH moves vertically and horizontally, at a pore-scale level, under a gradient; and
» Residual: LPH is discontinuous and does not occupy enough pore space to flow.

Based on the findings from the investigation and multiples lines of evidence, Clifton concluded the
following:

» Migrating LPH does not appear to be present within the investigated area.

* Mobile LPH does not appear to be present within the newly investigated areas nor in the areas where it
had been previously identified.

* There is some evidence to suggest residual LPH is still present in select locations.

» Based on the data, the DPVE appears to have been effective in helping to reduce LPH saturation to a
level at, or below, residual phase.

+ The DPVE performance testing suggests that the areas beneath the residences would likely be reflective
of the surrounding investigated areas based on the radius of influence achieved by the system.

* The data obtained during the assessment should be used as part of the Remedial Options Assessment
to help determine how the DPVE system will be used in the future.

Additional details related to the LPH Assessment can obtained in the report titled Liquid Petroleum
Hydrocarbon Assessment, Hounsfield Heights Area, 1620-14" Avenue NW, Calgary, Alberta dated 29
June 2021. A copy of this report is available on the Suncor Communication Website at
http://www.suncor.com/hounsfield-heights under the 2021 tab.

3.5 Remedial Options Analysis

Following the release of the Ministerial Order 09/2020 in February 2020 and the Revised Remediation Plan
(Version 3.0), Suncor committed to completing a Remedial Options Analysis (ROA) within 2021, targeted
specifically at areas within Lions Park and the community of Hounsfield Heights.

The first component of the ROA was to identify areas beyond the influence of the DPVE system and the
Permeable Reactive Barrier that were showing increasing trends in the CoPCs or contained relatively
higher concentrations of these contaminants.

Two primary areas of concern were identified including a portion of Lion’s north of 13" Avenue between
16" and 17" Street NW and select areas south of 11" Avenue NW including the laneway between 15" and
16" Street NW and the greenspace south of 11" Avenue and to the west of 16" Street NW.

The remedial objective set forth for the ROA was to assess various technologies which could promote the
reduction in concentrations of CoPCs at hot-spots as well as to reverse trends in wells displaying an
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increasing concentration which would further support the overall Site objective of meeting the regulatory
guidelines to achieve Site closure.

A remedial options screening matrix was then used to assess each area against different remedial
approaches taking into account their effectiveness, cost, duration, disturbance and regulatory acceptance.

Based on the application of the screening matrix the following technologies, in order of highest rank for
each area, were identified:

Lions Park:

* PRB using activated carbon (Highest Ranked)

+ Soil Vapour Extraction (2nd Highest Ranked)

» Enhanced Biodegradation (oxygen released compound) (2nd Highest Ranked)
+ Chemical Oxidation (2nd Highest Ranked)

South of 11" Avenue

* Enhanced Biodegradation (oxygen release compound) (Highest Ranked)
» Chemical Oxidation (Highest Ranked)

+ Soil Vapour Extraction (Second Highest Ranked)

As shown above, several of the technologies resulted in the same ranking when applying them to our
remedial options matrix. Furthermore, the scoring between different rankings was also very close,
separated by 1 or 2 points out of a possible 24 points. This is a result of us only screening against
technologies where we already believed they would feasible and applicable to the Site.

Additional details related to the Remedial Options Analysis can be obtained in the report titled Remedial
Options Analysis, Hounsfield Heights Area, 1620-14" Avenue NW, Calgary, Alberta dated 14 January
2022. A copy of this report is available on the Suncor Communication Website at
http://www.suncor.com/hounsfield-heights under the 2021 tab.

3.6 Permeable Reactive Barrier (PlumeStop™) Performance Monitoring

Following completion of the full-scale application of the permeable reactive barrier (PRB) along 11"
Avenue NW in December 2019, Clifton initiated a performance monitoring program. The performance
monitoring program included bi-weekly sampling for the first quarter, followed by monthly sampling for the
second quarter, followed by quarterly sampling for the remainder of the first year until returning to semi-
annual sampling along with the existing monitoring well network.

Prior to injection, the following monitoring wells, located down-gradient of the injection location, were
identifed as performance monitoring wells for the application of the PRB:

+ BH1928, BH1929, BH1936, BH1937, BH1939, BH1954 and BH1982.



Clifton Annual Summary Report - 2021 CG3418/019 25
Former Sears Retail Site and Adjacent Hounsfield Heights Area

Four of these monitoring wells were used as performance wells during the previous two pilot studies,
including BH1929, BH1937, BH1939 and BH1982. A performance monitoring program was initiated in
January 2020 following the outline presented within the Revised Remediation Plan.

Monitoring wells BH1939 and BH1982 had previously been the most consistent monitoring wells to have
sample results exceed the Tier 2 Site-Specific Guidelines. These two monitoring wells have seen
significant contaminant reduction following the pilot studies and full-scale application of the PRB.
Monitoring well BH1939 results have now been below the AEP 2019 Tier 1 Guidelines for benzene for the
last five sampling events. Concentrations of benzene and 1,2-DCA in BH1982 have both decreased by
95% (May 2019 to November 2021) and 65% (May 2019 to November 2021) since the full scale
application however, still exceed the AEP 2019 Tier 1 Guidelines and monitoring well BH1939 still shows
exceedances for 1,2-DCA. 1,2- DCA has decreased by 43% in this monitoring well since May 2019. Three
(BH1929, BH1936 and BH1937) of the other five monitoring wells included in the program assessing the
PRB effectiveness (BH1928, BH1929, BH1936, BH1937, and BH1954) currently show sample results
below detection limits for benzene and 1,2-DCA. Monitoring well BH1928 and BH1954 both show
concentrations of benzene below the detection limit and 1,2-DCA at a concentration above the regulatory
guidelines. The 1,2-DCA concentration in both these wells had increased in the November 2021 event
from the previous events in 2020. These wells will continue to be assessed as part of the on-going
groundwater monitoring and sampling program. Prior to the installation of the PRB, monitoring well
BH1928, BH1929 and BH1936 all showed exceedances of the AEP 2019 Tier 1 Guidelines for benzene
and 1,2-DCA.

The effectiveness of the PRB will continue to be assessed as part of the on-going groundwater monitoring
and sampling program and a summary will be presented in each subsequent Annual Report.

The data used to summarize the PRB performance presented above can be found in the report titled June
and September 2021 Groundwater Monitoring and Sampling Event, Hounsfield Heights and Mall Areas,
1620-14" Avenue NW, Calgary, Alberta dated 24 February 2022. A copy of this report will also be made
available on the Suncor Communication Website at http://www.suncor.com/hounsfield-heights under the
2022 tab. The report documenting the November 2021 sampling event will be made available in April 2022.

4.0 Data Gaps

Based on the work completed in 2021, the primary data gap which previously existed, the extent of LPH
within the community of Hounsfield Heights, has been closed to the extent practicable. A multiple lines of
evidence approach was applied to provide a summary of the current state of any remaining LPH on-Site.
Areas beneath private residences in the area of potential LPH were not investigated as access was not
granted. As a result, lines of evidence based on groundwater concentrations, DPVE system performance
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and the presence of LPH within the monitoring well network were used to make assumptions regarding the
state of LPH within these areas.

The primary data gap which will be addressed in 2022 is the applicability of the domestic use aquifer
pathway across the entire Site. Further information on this assessment will be made available in the 2022
community bulletins and proposed in-person public meeting.

5.0 Future Work and Changes to Program

Based on the current Revised Remediation Plan (Version 4.0) as well as the requirements within the EPO
and the MO, the following work is being proposed for 2022:

+ Continued development of an effective two-way communication strategy between the parties and all
stakeholders, particularly the residents of Hounsfield Heights. This will include an in-person public
meeting;

» Continued use of the Suncor communication website which may be adjusted based on the developed
communication strategy;

+ Adjustment of Site boundaries to better reflect the available soil, groundwater and soil vapour data;

» Continued assessment of the DPVE performance as part of a system optimization process;

* An assessment of the applicability of the domestic use aquifer across the entire Site;

* Further analysis into the potential application of additional remedial options within Lion’s Park and
Hounsfield Heights;

+ On-going groundwater monitoring, sampling and reporting as presented within the Revised Remediation
Plan (Version 4.0);

+ On-going soil vapour monitoring, sampling and reporting as presented within the Revised Remediation
Plan (Version 4.0); and

 Further investigation into the source of the SV-32 and SV-402, intermittent and recurring exceedance;

No changes to the overall 2021 program are recommended in 2022, at this time.
The above scope of work follows the outlined approach presented within the Revised Remediation Plan

(Version 4.0) as well as the requirements set forth in the EPO and MO. All technical work will be reported
and made available to all stakeholders through the Suncor website.
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6.0 Closure

This report was prepared by Clifton Engineering Group on behalf of Suncor Energy Products Partnership. It
is intended for the sole use and exclusive use of and Suncor Energy Products Partnership, their affiliated
companies and partners and their respective insurers, agents, employees and advisors (collectively known
as Suncor). The material in it reflects Clifton Engineering Group best judgment available to it at the time of
preparation. Any use that a third party makes of this report, or any reliance on or decisions to be made
based on it, other than by Suncor, are the responsibility of such third parties. Clifton Engineering Group
and Suncor accept no responsibility for damages, if any, suffered by any third party as a result of decisions
made or actions based on this report.

This report has been prepared in accordance with generally accepted engineering practice common to the
local area. No other warranty expressed or implied is made.

No conclusions should be made based on this report regarding any concentrations of substances in other
areas of the Site. Other Contaminants of Concern may be present at the Site in areas that were not
investigated. Clifton Engineering Group accepts no responsibility for any deficiencies or inaccuracies in the
information provided in this report that are the direct result of intentional or unintentional
misrepresentations, errors or omissions of the persons interviewed, or information reviewed.

No environmental site investigation or remediation can wholly eliminate uncertainty regarding
environmental conditions in connection with a property. This investigation is intended to reduce, but not
eliminate the uncertainty regarding environmental conditions. Conclusions regarding the condition of the
Site do not represent a warranty that all areas within the site and beneath structures are of the same
quality as those sampled. Further, contamination could also exist in forms not indicated by the
investigation.

The work was based in part upon the environmental quality guidelines and regulations in effect when the
work was begun. Future regulatory changes may require reassessment of the findings of this investigation.

Copying or distributing this report or use of or reliance on the information presented within it, in whole or
part, other than by Suncor, is not permitted without written consent from Clifton Engineering Group.
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GSI MANN-KENDALL TOOLKIT

for Constituent Trend Analysis

Evaluation Date:|1-Mar-22 Job ID:[Suncor
Facility Name:|Hounsfield Heights and North Hill Mall Constituent:|Benzene
Conducted By:|Stephen d'Abadie Concentration Units: mg/L
Sampling Point ID: BH1904 BH1905 BH1906 BH1907 BH1910 BH1911 BH1912

Sampling Sampling

Event Date BENZENE CONCENTRATIO
1 25-Feb-15 0.086
2 15-Jun-15 0.35 0.0714 2.19 0.0572 0.324 0.346 0.799
3 15-Sep-15 0.246 0.11 2.01 0.742 0.118 0.509 0.727
4 16-Nov-15 0.218 0.0938 1.81 0.0909 0.154 0.701 0.688
5 11-May-16 0.19 0.055 2.1 0.047 0.31 1.0 0.54
6 4-Nov-16 0.17 0.058 1.8 0.036 0.21 0.82 0.57
7 4-May-17 0.21 0.042 2.0 0.042 0.42 0.8 0.43
8 26-Mar-18 0.20 0.028 1.9 0.56 0.31 0.43 0.25
9 29-Oct-18 0.25 0.037 2.4 0.0037 0.66 0.51 0.18
10 1-May-19 0.22 0.018 2.3 0.032 0.8 0.14 0.14
11 3-Jan-20 0.19 0.037 2.4 0.098 0.54 0.15 0.066
12 27-May-20 0.17 0.018 2.0 0.52 0.41 0.0057 0.052
13 26-Nov-20 0.196 0.0523 2.64 0.467 0.33 0.00025 0.0439
14 14-Jun-21 2.13 1.02 0.174 0.00025
15 23-Sep-21 0.223 0.0252
16 12-Nov-21 2.95 0.932 0.167 0.00025 0.0056
17
18
19
20
Coefficient of Variation: 0.55 b . . 0.90 0.84
Mann-Kendall Statistic (S): -57 -54 -76
Confidence Factor: 99.9% g ! o 99.9% >99.9%
Concentration Trend: Decreasing No Trend No Trend Decreasing Decreasing
10
o 1
—~—
(=]
g 0.1 7 e BH1904
= i BH1905
o
= e BH1906
© 0.01 —s— BH1907
‘E e BH1910
[ 0 BH1911
g 0.001 e BH1912
<]
(&)
0.0001 t t t t t t
08/13 12/14 05/16 09/17 02/19 06/20 10/21 03/23
Sampling Date
Notes:

. At least four independent sampling events per well are required for calculating the trend. Methodology is valid for 4 to 40 samples.

. Confidence in Trend = Confidence (in percent) that constituent concentration is increasing (S>0) or decreasing (S<0): >95% = Increasing or Decreasing;
> 90% = Probably Increasing or Probably Decreasing; < 90% and S>0 = No Trend; < 90%, S<0, and COV 21 = No Trend; < 90% and COV < 1 = Stable.

. Methodology based on "MAROS: A Decision Support System for Optimizing Monitoring Plans", J.J. Aziz, M. Ling, H.S. Rifai, C.J. Newell, and J.R. Gonzales,
Ground Water, 41(3):355-367, 2003.

DISCLAIMER:  The GSI Mann-Kendall Toolkit is available "as is". Considerable care has been exercised in preparing this software product; however, no party, including without
limitation GSI Environmental Inc., makes any representation or warranty regarding the accuracy, correctness, or completeness of the information contained herein, and no such
party shall be liable for any direct, indirect, consequential, incidental or other damages resulting from the use of this product or the information contained herein. Information in
this publication is subject to change without notice. GSI Environmental Inc., disclaims any responsibility or obligation to update the information contained herein.

GSI Environmental Inc., www.gsi-net.com




GSI| MANN-KENDALL TOOLKIT

for Constituent Trend Analysis

Concentration Trend: [ ECEET] Decreasing Decreasing Decreasing Decreasing Decreasing Increasing

Evaluation Date:|1-Mar-22 Job ID:[Suncor
Facility Name:|Hounsfield Heights and North Hill Mall Constituent:|Benzene
Conducted By:|Stephen d'Abadie Concentration Units: mg/L
Sampling Point ID: BH1915 BH1921 BH1924 BH1925 BH1928 BH1929 BH1974
Sampling
Event BENZENE CONCENTRATION (m
1 26-Feb-15 1.01
2 17-Jun-15 0.417 6.32 1.5 4.93 0.681
3 8-Sep-15 0.174 3.9 2.54 2.57 0.77
4 12-Nov-15 0.187 2.45 3.28 3.08 0.664
5 10-May-16 0.12 2.2 2.1 2.5 0.47
6 3-Nov-16 0.57 0.17 2.8 1.8 3.5 0.31
7 17-May-17 0.21 0.1 2.6 0.43 4.2 0.22
8 5-Apr-18 0.078 0.044 1.6 0.32 2.5 0.1 0.00082
9 29-Oct-18 0.043 0.002 2.1 0.47 2.7 0.0002 0.0002
10 30-Apr-19 0.032 1.1 0.19 2.4 0.0073 0.0002
11 9-Dec-19 0.023 0.010 1.6 0.023 3.1 0.0052 0.0016
12 6-Feb-20 0.0002
13 20-Feb-20 0.0002
14 5-Mar-20 0.0002
15 19-Mar-20 0.0002
16 2-Apr-20 0.0002
17 5-May-20 0.0002 0.00086
18 25-May-20 0.013 0.024 1.5 0.025
19 2-Jun-20 0.0002 0.0002
20 3-Jul-20 0.0002
21 9-Nov-20 0.0217 0.0305 1.29 0.0263 0.00025 0.0003 0.0022
22 13-Jun-21 0.0483 1.32 0.0195 0.00025 0.0023
23 16-Nov-21 0.0108 0.0461 2.77 0.0058 0.00025 0.00025 0.0054
24
25
Coefficient of Variation: 4 1.08 0.57 | 1.22 | 0.64 1.71
Mann-Kendall Statistic (S): -42 -50 | -71 | -38 111
Confidence Factor: ! 99.5% 99.8% i >99.9% i 98.9% >99.9% 99.6%

10

e BH1915
—_— il BH1921
:I 1 1 e BH1924
(=]
é 0 1 M e BH1925
g : e BH1928
.‘(-“' 0 01 = BH1929
e a
= e
8 0.001
3 e
o]
(&)

0.0001 - - - - - -
08/13 12/14 05/16 09/17 02/19 06/20 10/21 03/23

Sampling Date

Notes:

. At least four independent sampling events per well are required for calculating the trend. Methodology is valid for 4 to 40 samples.

. Confidence in Trend = Confidence (in percent) that constituent concentration is increasing (S>0) or decreasing (S<0): >95% = Increasing or Decreasing;
> 90% = Probably Increasing or Probably Decreasing; < 90% and S>0 = No Trend; < 90%, S<0, and COV =1 = No Trend; < 90% and COV < 1 = Stable.

. Methodology based on "MAROS: A Decision Support System for Optimizing Monitoring Plans", J.J. Aziz, M. Ling, H.S. Rifai, C.J. Newell, and J.R. Gonzales,
Ground Water, 41(3):355-367, 2003.

DISCLAIMER:  The GSI Mann-Kendall Toolkit is available "as is". Considerable care has been exercised in preparing this software product; however, no party, including without
limitation GSI Environmental Inc., makes any representation or warranty regarding the accuracy, correctness, or completeness of the information contained herein, and no such
party shall be liable for any direct, indirect, consequential, incidental or other damages resulting from the use of this product or the information contained herein. Information in
this publication is subject to change without notice. GSI Environmental Inc., disclaims any responsibility or obligation to update the information contained herein.

GSI Environmental Inc., www.gsi-net.com




GSI MANN-KENDALL TOOLKIT

for Constituent Trend Analysis

Date:[1-Mar-22 Job ID:|Suncor |
Facility Name:|Hounsfield Heights and North Hill Mall Constituent:|Benzene |
Conducted By:[Stephen d'Abadie C ion Units:|mg/L |

Sampling Point ID: BH1939 BH1944 BH1956 BH1967 BH1971 BH1977 BH1982

Sampling Sampling

Event Date BENZENE CONCENTRATION (mg/L)
1 1-Apr-15 9.31 0.0005 0.291 13.1
2 11-Jun-15 8.57 0.0013 0.456 0.276 0.0474 0.0076 13.8
3 21-Sep-15 8.00 0.0016 0.225 0.0795 0.0028 10.7
4 20-Nov-15 8.99 0.0008 0.275 0.108 0.0013 11.6
5 17-May-16 6.6 0.0004 0.24 0.042 0.0017 12
6 5-Aug-16 8.1 5.7
7 19-Aug-16 7.4 9.6
8 3-Sep-16 71 6.9
9 16-Sep-16 6.8 6.3
10 10-Oct-16 7.2 5.3
11 13-Oct-16 5.9 2.8
12 28-Oct-16 0.038 4.4
13 10-Nov-16 71 0.00055 0.22 0.21 0.05 0.0004 5.2
14 25-Nov-16 7.4 3.1
15 12-Dec-16 5.8 2.7
16 21-Dec-16 6 2.6
17 6-Jan-17 5.4 4.2
18 9-Mar-17 4.8 5.0
19 19-Apr-17 4.8 4.7
20 17-May-17 5.4 0.0036 0.20 0.034 0.0005 6.6
21 10-Apr-18 0.52 0.012 0.040 0.16 0.031 0.0004 5.9
22 18-Oct-18 0.15 0.016 0.019 0.13 0.027 0.0004 3.2
23 31-May-19 0.021 0.034 0.024 0.12 0.021 0.0032 3.7
24 22-Nov-19 0.0085 0.021 0.0024 0.086 0.020 0.0052 0.98
25 22-Jan-20 0.0065 0.41
26 6-Feb-20 0.0004 0.76
27 20-Feb-20 0.0014 0.99
28 5-Mar-20 0.0034 0.53
29 19-Mar-20 0.002 0.49
30 2-Apr-20 0.0018 0.57
31 5-May-20 0.0012 0.028 0.0002 0.073 0.0099 0.016 0.24
32 2-Jun-20 0.00088 0.61
33 3-Jul-20 0.0011 0.3
34 9-Nov-20 0.0044 0.0302 0.0034 0.0542 0.0058 0.0298 0.380
35 10-Jun-21 0.055 0.001 0.0275 0.0041 0.072 0.446
36 17-Nov-21 0.006 0.0261 0.0025 0.114 0.0066 0.0777 0.202
37
38
39
40
Coefficient of Variation: 0.96 1.94 0.52 0.86
Mann-Kendall Statistic (S): -469 =31 -93 =77 -470

i I
Confidence Factor: >99.9% |  >99.9% 99.8% | >99.9% >99.9% d >99.9%
Concentration Trend: SV CEETT T | Increasing Decreasing | Decreasing Decreasing Increasing Decreasing

100

4 BH1939

10 - 1 —— BH1944
e BH1956
L

e BH1967

s BH1971

o BH1977

et BH1982

Concentration (mg/L)

08/13 12/14 05/16 09/17 02/19 06/20 1021 03/23
Sampling Date

Notes:

. Atleast four independent sampling events per well are required for calculating the trend. Methodology is valid for 4 to 40 samples.

. Confidence in Trend = Confidence (in percent) that constituent concentration is increasing (S>0) or decreasing (S<0): >95% = Increasing or Decreasing;
290% = Probably Increasing or Probably Decreasing; < 90% and S>0 = No Trend; < 90%, S<0, and COV 2 1 = No Trend; < 90% and COV < 1 = Stable.

. Methodology based on "MAROS: A Decision Support System for Optimizing Monitoring Plans", J.J. Aziz, M. Ling, H.S. Rifai, C.J. Newell, and J.R. Gonzales,
Ground Water, 41(3):355-367, 2003.

DISCLAIMER:  The GSI Mann-Kendall Toolkit is available "as is". Considerable care has been exercised in preparing this software product; however, no party, including without
limitation GSI Environmental Inc., makes any representation or warranty regarding the , correctness, or comp of the information contained herein, and no such
party shall be liable for any direct, indirect, consequential, inci or other damages resulting from the use of this product or the information contained herein. Information in
this publication is subject to change without notice. GSI Environmental Inc., disclaims any responsibility or obligation to update the information contained herein.

GSI Environmental Inc., www.gsi-net.com




GSI MANN-KENDALL TOOLKIT

for Constituent Trend Analysis

Evaluation Date:|1-Mar-22 Job ID:[Suncor
Facility Name:|Hounsfield Heights and North Hill Mall Constituent:|Benzene
Conducted By:|Stephen d'Abadie Concentration Units: mg/L
Sampling Point ID: BH2005 BH4003A BH4005 BH4006 BH4007 BH510A BH1704

Sampling  Sampling BENZENE CONCENTRATIO

Event Date
1 2-Apr-15 0.806
2 11-Jun-15 3.61 1.26
3 21-Sep-15 1.7 1.92
4 20-Nov-15 2.07 0.731
5 17-May-16 0.0004 1.3 1.2
6 10-Nov-16 0.0004 2.6 1.2
7 17-May-17 0.0004 1.6 0.96
8 10-Apr-18 0.00042 0.09 0.52
9 18-Oct-18 0.04 0.86 0.39
10 31-May-19 0.0019 0.74 0.031 0.49 0.76 0.92 0.4
11 22-Nov-19 0.0012 0.93 0.036 0.63 0.76 0.55 0.31
12 5-May-20 0.09 0.87 0.016 0.11 0.71 0.64 0.28
13 4-Nov-20 0.00025 2.02 0.0208 0.638 0.85 0.435 0.171
14 14-Jun-21 0.111 2.51 0.0125 0.556 1.17 0.327 0.798
15 15-Nov-21 0.0284 0.247 1.83
16
17
18
19
20
Coefficient of Variation: K 0.56 0.45 0.22 0.84
Mann-Kendall Statistic (S): 8 2 5 -63
Confidence Factor: g 95.8% 59.2% 82.1% >99.9%
Concentration Trend: [ [ M CEHT Increasing No Trend No Trend Decreasing Decreasing
10 e BH2005

—_ il BH4003A

=1 1

E’ et BH4005

g 0 1 ® e BH4006

: A

9 A e BH4007

Rt

E 0-01 e BH510A

e

5 / \\/ \ / i BH1704

g 0.001 v

o 0—‘—‘—1

(8]

0.0001 t t t t t t
08/13 12/14 05/16 09/17 02/19 06/20 10/21 03/23
Sampling Date
Notes:

. At least four independent sampling events per well are required for calculating the trend. Methodology is valid for 4 to 40 samples.

. Confidence in Trend = Confidence (in percent) that constituent concentration is increasing (S>0) or decreasing (S<0): >95% = Increasing or Decreasing;
> 90% = Probably Increasing or Probably Decreasing; < 90% and S>0 = No Trend; < 90%, S<0, and COV 21 = No Trend; < 90% and COV < 1 = Stable.

. Methodology based on "MAROS: A Decision Support System for Optimizing Monitoring Plans", J.J. Aziz, M. Ling, H.S. Rifai, C.J. Newell, and J.R. Gonzales,
Ground Water, 41(3):355-367, 2003.

DISCLAIMER:  The GSI Mann-Kendall Toolkit is available "as is". Considerable care has been exercised in preparing this software product; however, no party, including without
limitation GSI Environmental Inc., makes any representation or warranty regarding the accuracy, correctness, or completeness of the information contained herein, and no such
party shall be liable for any direct, indirect, consequential, incidental or other damages resulting from the use of this product or the information contained herein. Information in
this publication is subject to change without notice. GSI Environmental Inc., disclaims any responsibility or obligation to update the information contained herein.

GSI Environmental Inc., www.gsi-net.com




GSI MANN-KENDALL TOOLKIT

for Constituent Trend Analysis

Evaluation Date:|1-Mar-22 Job ID:[Suncor
Facility Name:|Hounsfield Heights and North Hill Mall Constituent:|Benzene
Conducted By:|Stephen d'Abadie Concentration Units: mg/L
Sampling Point ID: EX1 EX2 EX3 EX4 EX5 EX6 EX7

Sampling Sampling

Event Date BENZENE CONCENTRATIO
1 2-Apr-15 10.0 1.56 0.078 2.21 0.389 3.08
2 11-Jun-15 10.2 2.01 0.0016 3.61 0.426
3 21-Sep-15 7.66 1.95 0.0015 2.57 0.497
4 20-Nov-15 7.97 1.75 0.0032 217 417 0.414 3.86
5 17-May-16 9.3 1.1 0.019 2.5 7.4 0.42 2.6
6 10-Nov-16 6.3 0.97 0.0002 1.3 2.6 0.35 2.8
7 11-May-17 0.058 0.19 0.00045 0.7 3.7 0.32 2.5
8 10-Apr-18 0.3 0.47 0.0002 0.47 2.7 0.13 2.8
9 18-Oct-18 0.13 0.41 0.0002 0.26 2.3 0.29 1.9
10 31-May-19 0.087 0.20 0.003 0.49 1.8 2.2 1.3
11 22-Nov-19 0.0004 0.11 0.016 0.22 2.2 0.25 3.6
12 5-May-20 0.0022 0.17 0.0002 0.29 2.5 0.22 1.0
13 3-Nov-20 1.22 0.193 0.00025 0.189 5.79 0.591 1.24
14 10-Jun-21 1.81 0.00025 0.252 4.33 0.591 0.715
15 10-Nov-21 217 0.122 0.0011 0.223 5.82 0.834 0.762
16
17
18
19
20
Coefficient of Variation: i 0.92 2.41 | 1.00 0.45 0.94 0.50
Mann-Kendall Statistic (S): -69 | -28 | -58 3 2 -51
Confidence Factor: ! >99.9% | 90.8% | >99.9% 54.3% 52.0% 100.0%
Concentration Trend: Decreasing |Prob. Decreasing| Decreasing No Trend No Trend Decreasing
100 e EX1
4 il EX2
o 10
3’ e EX3
g 1 . £ X4
g 0.1 RS
=
E e EX6
E 0.01 e EXT
8
c 0.001
[}
(&)
0.0001 1 1 1 1 1 1
08/13 12/14 05/16 09/17 02/19 06/20 10/21 03/23
Sampling Date
Notes:

. At least four independent sampling events per well are required for calculating the trend. Methodology is valid for 4 to 40 samples.

. Confidence in Trend = Confidence (in percent) that constituent concentration is increasing (S>0) or decreasing (S<0): >95% = Increasing or Decreasing;
> 90% = Probably Increasing or Probably Decreasing; < 90% and S>0 = No Trend; < 90%, S<0, and COV 21 = No Trend; < 90% and COV < 1 = Stable.

. Methodology based on "MAROS: A Decision Support System for Optimizing Monitoring Plans", J.J. Aziz, M. Ling, H.S. Rifai, C.J. Newell, and J.R. Gonzales,
Ground Water, 41(3):355-367, 2003.

DISCLAIMER:  The GSI Mann-Kendall Toolkit is available "as is". Considerable care has been exercised in preparing this software product; however, no party, including without
limitation GSI Environmental Inc., makes any representation or warranty regarding the accuracy, correctness, or completeness of the information contained herein, and no such
party shall be liable for any direct, indirect, consequential, incidental or other damages resulting from the use of this product or the information contained herein. Information in
this publication is subject to change without notice. GSI Environmental Inc., disclaims any responsibility or obligation to update the information contained herein.

GSI Environmental Inc., www.gsi-net.com




GSI MANN-KENDALL TOOLKIT

for Constituent Trend Analysis

Evaluation Date:|1-Mar-22 Job ID:[Suncor
Facility Name:|Hounsfield Heights and North Hill Mall Constituent:|1,2 -DCA
Conducted By:|Matthew Foulkes Concentration Units: mg/L
Sampling Point ID: BH1905 BH1906 BH1907 BH1910 BH1911 BH1912 BH1915

Sampling Sampling

Event Date A CONCENTRATION (mg|
1 25-Feb-15 0.076 0.044
2 11-Jun-15 0.076 0.037 0.001 0.03 0.001 0.035
3 8-Sep-15 0.075 0.042 0.001 0.032 0.035 0.041
4 17-Nov-15 0.079 0.042 0.002 0.028 0.045 0.044
5 12-May-16 0.08 0.04 0.00058 0.028 0.083 0.04
6 8-Nov-16 0.064 0.049 0.0013 0.029 0.076 0.044 0.043
7 5-May-17 0.083 0.05 0.00084 0.038 0.07 0.054 0.025
8 6-Apr-18 0.051 0.032 0.009 0.021 0.039 0.045 0.017
9 7-Nov-18 0.058 0.032 0.00025 0.048 0.04 0.041 0.018
10 1-May-19 0.057 0.04 0.0009 0.039 0.013 0.033
11 3-Jan-20 0.013 0.032 0.006 0.050 0.021 0.03 0.011
12 2-Jun-20 0.030 0.038 0.015 0.041 0.0028 0.027 0.012
13 26-Nov-20 0.004 0.030 0.012 0.030 0.0005 0.024 0.009
14 14-Jun-21 0.025 0.019 0.028 0.0005
15 23-Sep-21 0.007
16 12-Nov-21 0.032 0.014 0.028 0.001 0.021 0.018
17
18
19
20
Coefficient of Variation: 0.53 0.19 i 0.25 0.97 0.26 0.60
Mann-Kendall Statistic (S): -56 -41 6 -43 -38 -23
Confidence Factor: 99.9% 98.7% L 60.6% 99.0% 98.9% 99.1%
Concentration Trend: [ I CEST 6] Decreasing Increasing No Trend Decreasing Decreasing Decreasing
1
o
> 0.1
£
~ —t—BH1905
g 0.01 == BH1906
i g BH1907
©
= = BH1910
c e BH1911
8 0.001 + —o—BH1912
g e BH1915
(&)
0.0001 t t t t t t
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Sampling Date
Notes:

. At least four independent sampling events per well are required for calculating the trend. Methodology is valid for 4 to 40 samples.

. Confidence in Trend = Confidence (in percent) that constituent concentration is increasing (S>0) or decreasing (S<0): >95% = Increasing or Decreasing;
> 90% = Probably Increasing or Probably Decreasing; < 90% and S>0 = No Trend; < 90%, S<0, and COV 21 = No Trend; < 90% and COV < 1 = Stable.

. Methodology based on "MAROS: A Decision Support System for Optimizing Monitoring Plans", J.J. Aziz, M. Ling, H.S. Rifai, C.J. Newell, and J.R. Gonzales,
Ground Water, 41(3):355-367, 2003.

DISCLAIMER:  The GSI Mann-Kendall Toolkit is available "as is". Considerable care has been exercised in preparing this software product; however, no party, including without
limitation GSI Environmental Inc., makes any representation or warranty regarding the accuracy, correctness, or completeness of the information contained herein, and no such
party shall be liable for any direct, indirect, consequential, incidental or other damages resulting from the use of this product or the information contained herein. Information in
this publication is subject to change without notice. GSI Environmental Inc., disclaims any responsibility or obligation to update the information contained herein.

GSI Environmental Inc., www.gsi-net.com




GS| MANN-KENDALL TOOLKIT

for Constituent Trend Analysis

Evaluation Date:|1-Mar-22 Job ID:[Suncor |
Facility Name:|Hounsfield Heights and North Hill Mall Constituent:[1,2 -DCA |
Conducted By:(Stephen d'Abadie Concentration Units: mg/L

Sampling Point ID: BH1921 BH1924 BH1925 BH1928 BH1929 BH1937
Sl S A CONCENTRATION (mg/
1 12-Jun-15 0.092 0.271 0.041 0.208 0.075 0.001
2 4-Sep-15 0.084 0.189 0.055 0.208 0.083 0.002
3 20-Nov-15 0.084 0.129 0.079 0.208 0.090 0.003
4 9-May-16 0.084 0.13 0.053 0.25 0.099 0.0047
5 5-Aug-16 0.017
6 3-Sep-16 0.011
7 28-Oct-16 0.18
8 7-Nov-16 0.1 0.2 0.06 0.30 0.084 0.012
9 21-Dec-16 0.015
10 6-Jan-17 0.0052
11 8-May-17 0.087 0.18 0.042 0.27 0.086 0.0080
12 29-Mar-18 0.074 0.14 0.026 0.26 0.048 0.0027
13 15-Oct-18 0.068 0.11 0.022 0.31 0.00082 0.0032
14 27-May-19 0.067 0.089 0.029 0.28 0.02 0.0094
15 10-Dec-19 0.085 0.073 0.011 0.24 0.013 0.00025
16 6-Feb-20 0.0025
17 20-Feb-20 0.00025
18 5-Mar-20 0.00025
19 19-Mar-20 0.00025
20 2-Apr-20 0.00025
21 5-May-20 0.00025
22 2-Jun-20 0.058 0.11 0.018 0.0003 0.00025
23 9-Nov-20 0.051 0.073 0.022 0.001 0.0005 0.0005
24 13-Jun-21 0.04 0.076 0.022 0.0005 0.0005
25 18-Nov-21 0.044 0.13 0.015 0.015 0.0005 0.0005
26
27
28
29
30
Coefficient of Variation: 0.42 0.48 1.29 |

Mann-Kendall Statistic (S):
Confidence Factor:

Concentration Trend: S CERTT)

| |
I -50 I
| 99.8% |
| Decreasing |

|
| 1 92 |
|  50.0% 100.0% |  94.6%

Decreasing No Trend Decreasing |Prob. Decreasing|
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Sampling Date

Notes:

. At least four independent sampling events per well are required for calculating the trend. Methodology is valid for 4 to 40 samples.

. Confidence in Trend = Confidence (in percent) that constituent concentration is increasing (S>0) or decreasing (S<0): >95% = Increasing or Decreasing;
2 90% = Probably Increasing or Probably Decreasing; < 90% and S>0 = No Trend; < 90%, S<0, and COV 2 1 = No Trend; < 90% and COV < 1 = Stable.

. Methodology based on "MAROS: A Decision Support System for Optimizing Monitoring Plans”, J.J. Aziz, M. Ling, H.S. Rifai, C.J. Newell, and J.R. Gonzales,
Ground Water, 41(3):355-367, 2003.

DISCLAIMER:  The GSI Mann-Kendall Toolkit is available "as is". Considerable care has been exercised in preparing this software product; however, no party, including without
limitation GSI Environmental Inc., makes any representation or warranty regarding the accuracy, correctness, or completeness of the information contained herein, and no such
party shall be liable for any direct, indirect, consequential, incidental or other damages resulting from the use of this product or the information contained herein. Information in
this publication is subject to change without notice. GSI Environmental Inc., disclaims any responsibility or obligation to update the information contained herein.

GSI Environmental Inc., www.gsi-net.com




GSI MANN-KENDALL TOOLKIT

for Constituent Trend Analysis

Evaluation Date:|1-Mar-22 Job ID:|Suncor
Facility Name:{Hounsfield Heights and North Hill Mall Constituent:|1,2 - DCA
Conducted By:(Stephen d'Abadie Concentration Units: mg/L
Sampling Point ID: BH1939 BH1956 BH1967 BH1971 BH1974 BH1981 BH1982
Sampling Sampling
Event Date 1,2 - DCA CONCENTRATION (mg/L)
1 1-Apr-15 0.124 0.023 0.029 0.092 0.124
2 19-Jun-15 0.154 0.032 0.076 0.041 0.001 0.159
3 16-Sep-15 0.167 0.035 0.142 0.081 0.015 0.177
4 17-Nov-15 0.16 0.036 0.124 0.083 0.016 0.150
5 9-May-16 0.046 0.1 0.051 0.027 0.21
6 5-Aug-16 0.22 0.18
7 16-Sep-16 0.18 0.12
8 13-Oct-16 0.18 0.095
9 2-Nov-16 0.21 0.013 0.04 0.19 0.098 0.032 0.099
10 21-Dec-16 0.19 0.065
11 6-Jan-17 0.17 0.091
12 9-Mar-17 0.18 0.11
13 19-Apr-17 0.14 0.087
14 10-May-17 0.17 0.00077 0.041 0.11 0.032 0.028 0.13
15 27-Mar-18 0.15 0.003 0.028 0.21 0.058 0.019 0.11
16 10-Oct-18 0.12 0.0021 0.028 0.13 0.023 0.021 0.068
17 10-May-19 0.099 0.0093 0.026 0.17 0.039 0.019 0.13
18 12-Dec-19 0.073 0.0016 0.027 0.17 0.04 0.0097 0.042
19 22-Jan-20 0.059 0.027
20 6-Feb-20 0.069 0.047
21 20-Feb-20 0.06 0.048
22 5-Mar-20 0.064 0.036
23 19-Mar-20 0.055 0.038
24 2-Apr-20 0.052 0.038
25 5-May-20 0.05 0.025
26 20-May-20 0.00062 0.023 0.064 0.024 0.011
27 2-Jun-20 0.05 0.047
28 9-Nov-20 0.063 0.001 0.016 0.036 0.036 0.019 0.026
29 14-Jun-21 0.0005 0.01 0.024 0.018 0.023 0.038
30 17-Nov-21 0.056 0.0005 0.023 0.033 0.055 0.028 0.046
31
32
33
34
35
Coefficient of Variation: 0.48 1.44 0.32 | 0.53 | 0.50 | 0.59
Mann-Kendall Statistic (S): -226 -38 -59 | -26 | -45 | -206
Confidence Factor: >99.9% 99.9% 99.9% | 91.3% | 98.6% [ >99.9%
Concentration Trend: [V IR Decreasing Decreasing |Prob. Decreasingl Decreasing | No Trend Decreasing
1
o
S 011
£
~ —— BH1939
g 0.01 il BH1956
- e BH1967
g e BH1971
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o
0.0001 } } ; ) .
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Notes:

Sampling Date

. At least four independent sampling events per well are required for calculating the trend. Methodology is valid for 4 to 40 samples.
. Confidence in Trend = Confidence (in percent) that constituent concentration is increasing (S>0) or decreasing (S<0): >95% = Increasing or Decreasing;
> 90% = Probably Increasing or Probably Decreasing; < 90% and S>0 = No Trend; < 90%, S<0, and COV 21 = No Trend; < 90% and COV < 1 = Stable.
. Methodology based on "MAROS: A Decision Support System for Optimizing Monitoring Plans", J.J. Aziz, M. Ling, H.S. Rifai, C.J. Newell, and J.R. Gonzales,
Ground Water, 41(3):355-367, 2003.

DISCLAIMER:  The GSI Mann-Kendall Toolkit is available "as is". Considerable care has been exercised in preparing this software product; however, no party, including without
limitation GSI Environmental Inc., makes any representation or warranty regarding the accuracy, correctness, or completeness of the information contained herein, and no such
party shall be liable for any direct, indirect, consequential, incidental or other damages resulting from the use of this product or the information contained herein. Information in

this publication is subject to change without notice. GSI Environmental Inc., disclaims any responsibility or obligation to update the information contained herein.
GSI Environmental Inc., www.gsi-net.com




GSI MANN-KENDALL TOOLKIT

for Constituent Trend Analysis

Evaluation Date:|1-Mar-22 Job ID:[Suncor
Facility Name:|Hounsfield Heights and North Hill Mall Constituent:|1,2-DCA
Conducted By:|Stephen d'Abadie Concentration Units: mg/L
Sampling Point ID: BH2006 BH4003A BH4006 BH4007 BH4009A BH510A BH1704
Sampling Sampling
Event Date
1 5-Apr-15 0.042
2 19-Jun-15 0.036 0.058
3 16-Sep-15 0.037 0.1
4 17-Nov-15 0.037 0.04
5 9-May-16 0.00084 0.039 0.069
6 2-Nov-16 0.0017 0.058 0.049
7 10-May-17 0.00088 0.056 0.048
8 27-Mar-18 0.0021 0.0027 0.049
9 10-Oct-18 0.0068 0.044 0.048
10 10-May-19 0.0022 0.088 0.033 0.039 0.037 0.051
11 18-Oct-19 0.0077
12 12-Dec-19 0.0048 0.089 0.037 0.030 0.0051 0.056 0.049
13 20-May-20 0.0015 0.090 0.011 0.037 0.0051 0.034 0.042
14 8-Nov-20 0.006 0.161 0.029 0.027 0.005 0.018 0.026
15 6-Jun-21 0.002 0.019 0.031
16 23-Sep-21 0.208 0.029 0.041 0.006 0.021 0.031
17 17-Nov-21 0.006
18
19
20
Coefficient of Variation:

Mann-Kendall Statistic (S):
Confidence Factor:

Concentration Trend: [ [ M CEHT Increasing Decreasing
1
= A IEFI/.———.
S o1
£
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Sampling Date

Notes:

. At least four independent sampling events per well are required for calculating the trend. Methodology is valid for 4 to 40 samples.

. Confidence in Trend = Confidence (in percent) that constituent concentration is increasing (S>0) or decreasing (S<0): >95% = Increasing or Decreasing;
> 90% = Probably Increasing or Probably Decreasing; < 90% and S>0 = No Trend; < 90%, S<0, and COV 21 = No Trend; < 90% and COV < 1 = Stable.

. Methodology based on "MAROS: A Decision Support System for Optimizing Monitoring Plans", J.J. Aziz, M. Ling, H.S. Rifai, C.J. Newell, and J.R. Gonzales,
Ground Water, 41(3):355-367, 2003.

DISCLAIMER:  The GSI Mann-Kendall Toolkit is available "as is". Considerable care has been exercised in preparing this software product; however, no party, including without
limitation GSI Environmental Inc., makes any representation or warranty regarding the accuracy, correctness, or completeness of the information contained herein, and no such
party shall be liable for any direct, indirect, consequential, incidental or other damages resulting from the use of this product or the information contained herein. Information in
this publication is subject to change without notice. GSI Environmental Inc., disclaims any responsibility or obligation to update the information contained herein.

GSI Environmental Inc., www.gsi-net.com




GSI MANN-KENDALL TOOLKIT

for Constituent Trend Analysis

Evaluation Date:|1-Mar-22 Job ID:[Suncor
Facility Name:|Hounsfield Heights and North Hill Mall Constituent:|1,2 - DCA
Conducted By:|Stephen d'Abadie Concentration Units: mg/L
Sampling Point ID: EX1 EX2 EX4 EX5 EX6 EX7

Sampling Sampling
Event Date 1,2 - DCA CONCENTRATION (mglL)
1 15-Apr-15 0.136 0.042 0.032 0.050 0.209
2 19-Jun-15 0.11 0.047 0.084 0.056
3 16-Sep-15 0.086 0.048 0.074 0.047
4 17-Nov-15 0.106 0.053 0.027 0.120 0.04 0.025
5 9-May-16 0.13 0.045 0.038 0.25 0.056 0.21
6 2-Nov-16 0.11 0.062 0.024 0.10 0.054 0.23
7 10-May-17 0.0025 0.020 0.031 0.11 0.051 0.24
8 27-Mar-18 0.0061 0.050 0.015 0.086 0.021 0.25
9 10-Oct-18 0.0022 0.048 0.014 0.054 0.031 0.25
10 10-May-19 0.0017 0.023 0.012 0.025 0.15
11 12-Dec-19 0.0005 0.049 0.0094 0.068 0.025 0.31
12 20-May-20 0.0005 0.024 0.014 0.068 0.021 0.14
13 4-Nov-20 0.026 0.02 0.007 0.119 0.031 0.115
14 10-Jun-21 0.055 0.011 0.124 0.033 0.083
15 10-Nov-21 0.068 0.018 0.01 0.143 0.035 0.083
16
17
18
19
20
Coefficient of Variation: i 0.38 | 0.54 0.47 0.34
Mann-Kendall Statistic (S): -27 [ -57 9 -41
Confidence Factor: ! 92.1% | >99.9% 68.4% 97.7%
Concentration Trend: [ I CEST 6] |Prob. Decreasingl Decreasing No Trend Decreasing
1
o
S 011
£
c ——EX1
o 001 ——ex2
‘(-U' e EX4
“E e EX5
@ 0.001 —w—EX6
g e EXT
o S—
(8]
0.0001 t t t t t t
08/13 12/14 05/16 09/17 02/19 06/20 10/21 03/23
Sampling Date
Notes:

. At least four independent sampling events per well are required for calculating the trend. Methodology is valid for 4 to 40 samples.

. Confidence in Trend = Confidence (in percent) that constituent concentration is increasing (S>0) or decreasing (S<0): >95% = Increasing or Decreasing;
> 90% = Probably Increasing or Probably Decreasing; < 90% and S>0 = No Trend; < 90%, S<0, and COV 21 = No Trend; < 90% and COV < 1 = Stable.

. Methodology based on "MAROS: A Decision Support System for Optimizing Monitoring Plans", J.J. Aziz, M. Ling, H.S. Rifai, C.J. Newell, and J.R. Gonzales,
Ground Water, 41(3):355-367, 2003.

DISCLAIMER:  The GSI Mann-Kendall Toolkit is available "as is". Considerable care has been exercised in preparing this software product; however, no party, including without
limitation GSI Environmental Inc., makes any representation or warranty regarding the accuracy, correctness, or completeness of the information contained herein, and no such
party shall be liable for any direct, indirect, consequential, incidental or other damages resulting from the use of this product or the information contained herein. Information in
this publication is subject to change without notice. GSI Environmental Inc., disclaims any responsibility or obligation to update the information contained herein.

GSI Environmental Inc., www.gsi-net.com




Appendix C




SourceDKagl- @]
10.80 .

Remediation Timeframe Decision Support System Entarvalue directly.

A Fonma Lanrar for Erepinesning and Sacronmant taangian 20 Em p irical Data

Valse salowrsied by model.
Site Location and LD.: __ EHITT AN (Dontenferany data)
Constituent of Interest: |
1. ENTER CONSTITUENT NAME AND HISTORICAL DATA 3. OUTPUT GRAPH
Goncentanon ] ma _'J DISSOLVED 1,2-DCA CONCENTRATION
Date Casttentd | Consttent S | Constenid | Sonstdentd [mgiLl
[mimiddiuy] Henzens | 12-50A
. 1.00E+00
1| s 50T G35 A :
o v -
7 T T I 1.00E-01 -
4| RS f ey LA g !
=1 ST SFF GOT e 1 00E-02 J-
B Foeior a4 g =
T RnERe 257 LR ﬁ :
= e G Frerrss E 1.00E-02
3| HEEGsr L3 LT 7] : b Lt
10| SEREGET GRSy GRS g -
N REsensy | oo TS = 1.00E-04 4-
12| arssEsy SRS prgrve 3
i 5
:E RIS SOES £ 1.00E-05 | | | |
o .,, 92015 11/2016 22018 42019 72020 92021
e Time (day)
Print Historical Data
2. WHICH CONSTITUENT TO PLOT? Mumber of Years Dver Whichta Plot Graph | B] o Hpdate Graph ]
izt i then sinanogs il Il +. rESULTS
Predicted Date to Achieve Cleanup:
) Berzenes [maiL]
Confidence Interval on Predicted Cleanup Date: {1 50 % Canfidence Interval
[at beask 3 data points needed bo caloulate confidence intervals) @] 05 % Confidanes Tnbarval
® 1.2-DCA I D.DUE.I[mgn'L]
to
[Lower Limit an Confidence Interval) [Upper Limit on Confidence Inkerval]
i Constituent C |:| [mail]
Source Decay Bare Constant [Tuear):
[pazitive numberz reprezent shrinking plumes whils negative numbers represent cxpanding plumes]
] Constituent O |:| Imail]

;: Mew Site/Clear Paste Example Data
Return Te Main Screen HELP




Data Input instructions:

urce D Kiigl=:8

Remediation Timeframe Decision Support System Empirical Data fizan ) ORI R
Air Force Center for Engineering and Environment Version 2.0 P . Valle caicuiated by mogel
Site Location and 1.D.. BRG] ~ (Dontenter any data).
Constituent of Intarest: |
1. ENTER CONSTITUENT NAME AND HISTORICAL DATA 3. OUTPUT GRAPH
Concentration | mg/L Lj DISSOLVED BENZENE CONCENTRATION
Date Constituent A_| ConstituentB | ConstiuentC | Constituent D (mgiL)
(mmiddiyy) Benzene | 1,2-DCA | [
! 1.00E+02 -
1| 152015 0.509 0.035 ol : R2= 00183
2| 11462015 0.701 0.045 — 1.00E+01 n
3 5112018 1 0.083 < g
4| 11/472016 082 0.076 -g' 1.00E+00 am L | =
5] 542017 08 007 = e
6| 3262018 043 0.039 g 1.00E-01 — "
7| 11772018 0.51 0.04 -ﬁ
B 5172019 014 0.013 L e s e e e i e s o
o 1/2/2020 75 0.021 £ ; R
10[ 52772020 0.0057 0.0028 o 1.00E-03
11| 11/26/2020 0.00025 0.0005 5 u n
12 &/1472021 0.00025 0.0005 O  1.00E-04
113 1141272021 0.00025 0.001 1 00E-05 . _ _ _ . . _
15 v 9/2015 11/2018 2/2018 42019 7/2020 9/2021
— - Time (day)
Print Histerical Data J |
2. WHICH CONSTITUENT TO PLOT? = Number of Years Over Which to Plot Graph | 6] () Update Graph 1
What is the cleanup level? 4. RESULTS
Predicted Date to Achieve Cleanup: | 2000 |
(o Eenzene (mgfl_)
Confidence Interval on Predicted Cleanup Date: {730 % Confidence Interval
(atleast 3 data poinis nesdedc to calculate contidence INtenvals) {'3 95 2t Confidence Interval
O 12DCA D.005|(mgiL) )
2017 to
|{Lower Limiton Conflidence Intervat) (Upper Limit on Conflidence Interval)
C Consmentc —
Saource Decay Rate Constant (1 /year):
(positve numbars represent shrinking plummes while negative numbaers reprazent expanding plumes)
{ Constituent D I:l (mgiL) |




SourceDKhall: ot
Remediation Timeframe Decision Support System ke dieay

Empirical Data

Alr Farce Center for Engineering and Environment Version 2.0 Valus calculated by model
Site Location and 1.D.: ‘BH1912 (ORI (Dont enter any data).
Constituent of Interest: - |
1. ENTER CONSTITUENT NAME AND HISTORICAL DATA | | 3. oUTPUTGRAPH
Concentration |mon v DISSOLVED 1,2-DCA CONCENTRATION
Date Constituent A | Constituent 8 | Constituent C | Constituent D (mgiL)
(mmidd/fyy) Benzene | 1.2-DCA |
| 1.00E+00
1| 6/17/2015 0.727 ~ 1
2 9/8/2015 0.668 _
3[ 11/12/2015 0.54 3 1.00E-01
4] 5/10/2016 0.57 £ : |
5| 11/3/22016 0.43 ';'=" 1. 00E-02 - | ==
6] 5/17/2017 0.25 0.054 5 R s A
7] 4/52018 0.18 0.045 = : | |
8| 10/20/2018 0.14 0.041 £ 1.00ED3 - - i -
o| 4/30/2019 0.066 0.033 g ; ‘ ‘
10| 1292019 0.066 0.03 c |
11] 5/25/2020 0.052 0.027 3 AL+ !
12 11/5/2020 0.0439 0.024 . ‘ ‘
13[ 11/12/2021 0.0056 0.021 1 00E05 | _ | | | _ _
ig ) 5/2017 712018 10/2019 1212020 3/2022 5/2023
——— . = ; = Time (day)
Print Historical Data
2. WHICH CONSTITUENT TO PLOT? Number of Years Over Which to Plot Graph | 6l(1) Update Graph |
What is the cleanup level? Il 4. RESULTS
Predicted Date to Achieve Cleanup: | 2028 |
(@] Benzene 0.005|(ma/L)
Confidence Interval on Predicted Cleanup Date: () 90 % Confidence Interval

(at least 3 data points needsd to calculate confidence intervals)

(@ 95 % Confidence Interval
@ 1,2-DCA | O.OUSIF(mgIL)

to
(Lower Limit on Confdence Interval) (Upper Limit on Confidence Interval)
@] Constituent C [ lmay
Source Decay Rate Constant (1/year): | 222E-01 |
(positive numbers represent shrinking plumes while negative numbers represent expandng plumes)
O Constituent D [ lmany

: New Site/Clear Paste Example Data




rce D Kl

Remediation Timeframe Decision Support System
Air Force Center for Engineering and Environment

Version 2.0

Site Location and L.D.: ;BH1912

Data Input Instructions:
S ~  Enter value directly.
Empirical Data .
. Value calculated by mode!.
10.80 ~ (Don' enter any data).

Constituent of Interest. :
1. ENTER CONSTITUENT NAME AND HISTORICAL DATA

3. OUTFUT GRAFH

Socent iy | ma/L _'J DISSOLVED BENZENE CONCENTRATION
Date Constituent A_| Consfitueni B | Constituent G| Constituent D {mgiL)
(mmidd/yy) Benzere | 12-DCA | |
1.00E+00 ;
1| 672015 0727 " R==0.9606
2| wazo15 0.668 - F‘N\.\’\l\.
3| 1#/12/2015 054 < 1.00E-O1 S —
4| 510r2016 0.57 E’ ‘K
5| 11/32016 043 =
[ 571772017 075 ] T Cre— e —— IO, SR ST s.
7| 44572018 0.18 0.045 'f'-i
8] 10:29/2018 014 0.047 s 1.00E-03
9| 45072019 0066 0033 =
10| 12/52019 0.066 003 g ‘
11 5252020 0.052 0.027 o 1.00E-04 1
12]  11/572020 00439 0.024 L
13| 117122021 a.0056 0.021
14 1.00E-05 — — —
15 v B6/2015 B8/2016 11/2017 1/2019 412020 6/2021
C Time (day)
Print Hizstorical Data 1
2. WHICH CONSTITUENT TO PLOT? Number of Years Over Whichto Plot Graph | () Updatz Graph ]
What is the cleanup level? 4. RESULTS
Predicted Date to Achieve Cleanup: “
I} Benzene | 0.005)(mg/L}
Confidence Interval on Predicted Cleanup Date: {7 90 9% Confidence Interval
fatteast 3 dala points neededto calculate confidence Inlenalsy Q« 95 % Confidence Interval
C 1200 ) "
to
(Lower Limiton Confdence inten/al] {Upper Limiton Confdencs intenval)
C Constituert C [ limon
Source Decay Rate Constant (1/year):
(posifive numbers represent shrinking plumes while negative numbers represent expanding plumes)
C Constiivert D [ lmgn)

New Site/Clear Paste Example Data




urce DKl

Remediation Timeframe Decision Support System

Air Force Center for Engineering and Environment

Version 2.0

Site Location and 1.D..

BH1915

Data Input Instructions:
R 10.80 ~  Enter value directly:
Empirical Data
= ~ Value calculated by modet.
(Dont enter any data).

Constituent of Interest:
1. ENTER CONSTITUENT NAME AND HISTORICAL DATA

Concentration ] mg/L lj

Date Canslituent A | Constituent B | Constituent C | Constituent D
(mmiddfyy) Benzene | 1.2-DCA |
1| 2/26/2015 1.01 0.044
2| 11/412016 0.57 0.043
3| 5472017 0.21 0.025
4| _4/572018 0078 0017
5 10/28/2018 0.043 0.018
6| 4/30/2019 0.032 0.022
T| 12/9/2019 0.023 0.011
8| 527/2020 0013 0012
Q| 11/5/2020 0.0217 0.009
10| 11/16/2021 0.0108 0.018
11
12
13
14
15

2, WHICH CONSTITUENT TC PLOT?

What is the cleanup level?

Benzene [ 0005|mg)
1,2-DCA [ 0005lmaiL)
Constituent C [ lmgny
Constituent D [ lma

Print Historical Data

3. OUTPUT GRAPH

DISSOLVED 1,2 - DCA CONCENTRATION
(mgiL)

1.00E+00

1.00E-01

1.00E-02

1.00E-03 - L]

Concentration (mg/L)

1.00E-04 - = ‘

1.00E-05 +—
212015

712017 10/2018 12/2019

Time (day)

5/2016 212021

Number of Years Qver Which to Plot Graph | &l Update Graph

4. RESULTS

Predicted Date to Achieve Cleanup:

(" 90 % Confidence Interval
(@ 95 % Confidence Interval

Confidence Interval on Predicted Cleanup Date:
[at ieast 3 data points needed 1o calculate confidence intervals)

to 2044
(Upper Limit on Confidence Interval)

2.14E-01

(Lower Limit on Confidence Interval}

Source Decay Rate Constant (1/year):

{positive numbers represent shrinking plumzss while negative numbers represent expanding plumes)

< New Site/Clear Paste Example Data




Data Input Instructions:

A" N 4TIER 1

Remediation Timeframe Decision Support System Empirical Data

* Enlervalue directiy,

Air Foree Genter for Engineering and Environment Version 2.0 Value caicuiated by model.
Sits Location and |.D: BHTSTs " (Donterterany data).
Constituent of Interest : -
1. ENTER CONSTITUENT NAME AND HISTORICAL DATA | 3. OUTPUT GRAPH
Concentration | mg1 L] DISSOLVED BENZENE CONCENTRATION
Date Constituent A_| Constituent B | Constitueni G| Constituent D [mgiL)
[mmiddlyy) Benzene | 1,2-DCA | [ .
! 1.00E+01
1| 22602015 1.01 0044 " | R*=09244
2| 112016 0.57 0.043 |
— 1.00E+00 ®—
3| 52017 021 0.025 % el
4] 452018 0.078 0.017 T
5[ 102972015 0043 0075 E 1.00E-01 I
B 472052019 0.032 0.022 g | = ——_ =
7| 127972019 0.023 0.011 3: 1.00E-02 "_____:_::'—________-_—_-_______-___:________:_____
8| &27R020 0013 0012 i
9 1142020 0.0217 0.009 § 1.00E-03
10| 11/1672021 0.0108 0.018 e
2 S 1.00E-04
13|
14 1.00E-05 e — — T — T T —
| 15 T 1v 2/2015 5/2016 712017 10/2018 1212019 2/2021
: Time (day)
Print Histonical Data
2. WHICH CONSTITUENT TO PLOT? Nurnber of Years Over Which to Plot Graph | alivr) Update Graph
What is the cieanup level? 4. RESULTS
Predicted Date to Achieve Cleanup: [ opmm
I Benzene | 0.005](malL}
Confidence Interval on Predicted Cleanup Date: {7190 % Confidence Interval
(atleast 2 data points needed to calzulate confidence intervals) (¥ 95 % Confidenca Interval
O 12-DCA (mgl/L)
1o
(Lower Limit on Confidence Intarval) (Upper Limit on Confidence Interval)
€ Consfituent C [ lmen
Source Decay Rate Constant [1/year); 7.50E-01
(p0siive nuMUbers (epresent shrinking plurmes while negatve NUMDEIS reprasent expanding plumes)
(0 Constituent D [ limgny

= New Site/Clear Pasre Example Data




Source D KT

Remediation Timeframe Decision Support System

Air Foree Genter for Engineering and Environment

Version 2.0

Site Location and 1.D.:

{BH1921

Data input Instructions:
10.80 — ' Enter value directly.
Empirical Data S
- : Value calculated by model.
{Don't enter any data).

Constituent of Interest: i
1. ENTER CONSTITUENT NAME AND HISTORICAL DATA

Concentration |mg/L lj

Date Constituent A | Conslituent B | Constituent C | Constituent D
(mm/ddiyy) Benzene | 1,2-DCA | [
1| 6/22/2015 0.417 0082
2| 942015 0.174 0.084
3| 11/20/2015 0.187 0084
4| 5/13/2016 012 0084
5| 11/10/2016 0.17 0.1
6| 5/11/°2017 0.1 0087
7| 3/20/2018 0.044 0074
8| 10/16/2018 0.002 0068
9| 5242019 0.015 0067
10| 11/27/2019 0.01 0085
11| 6/43/2020 0.024 0.058
12[ 11/9/2020 0.0305 0051
13| 641372021 0.0217 0.04
14| 11/16/2021 0.0108 0.044
15

2. WHICH CONSTITUENT TO PLOT?

Print Historical Data

What is the cleanup level?

Benzene [ 0.005|(mgiL)
1,2 -DCA [ o005]lmai)
Constituent C [ —
Constituent D [ lmgny

3. OUTPUT GRAPH

DISSOLVED 1,2 -DCA CONCENTRATION
(mgiL)

1.00E+00

R?=0.7039
1.00E-01 =ww - T -

1.00E-02 - | -
E---—--------——-----i--—------—-—---—-—E—-------—

|
1.00E-03

Concentration (mg/L)

1.00E-04 - 1 ‘
12017 112019
Time (day)

1.00E-05
6/2015

9/2016 472020 6/2021

Number of Years Over Which to Plot Graph |

Bl vr) Update Graph

4. RESULTS

Predicted Date to Achieve Cleanup: 2042
Confidence Interval on Predicted Cleanup Date: ) 90 % Confidence Interval

(at least 3 data points nseded to calculate confidence intervals) @ 95 % Confidence Interval

2034 I 2060 |
{Lower Limit on Confidence Interval} [Upper Limit on Confidence Interval)
Source Decay Rate Constant (1/year): 1.10E-01

(postive numbers represent shrinking plumes while negative numbers represent expanding plumes}

: New Site/Clear Paste Example Data




rce D Kl

Remediation Timeframe Decision Support System

Air Force Center for Engineering and Environment

Version 2.0

Site Location and 1.D.:

BH1927

Empirical Data

Constituent of Interest: ]
1. ENTER CONSTITUENT NAME AND HISTORICAL DATA

Concentration rmgT ﬂ

Date Constituent A_| Constituent B | Constituent C | Constituent D
{rmmiddiyy) B | 1.2-DCA [
1| 6222015 0.417 0.092
2| bM2018 0.174 0.084
3| 112002015 0.187 0.084
4| HM13/2016 012 0084
5| 11/10/2016 017 0.1
6 51172017 0.1 0.087
T 372972018 0.044 0.074
B8 10/16/2078 0.002 0.068
9| 5242019 0.015 0.067
10| 112772019 0.01 0.085
1| 68482020 0024 0.058
12| 17/9/2020 0.0305 0.057
13| 67132021 0.0217 0.04
14| 1147602021 0.0108 0.044

2. WHICH CONSTITUENT TO PLOT?

1,2 -DCA

Constituent C

Constituent D

FPnnt Historical Data

What is the cleanup level?

[ 000slmen)
[ 0.008[(mgh)
S —
I ——

3. OUTFUT GRAFPH

Data input Instructions:
10.80 | Entervalue drectl:
- Valus calouiated by madel,
10.80 ~ (Don'tenter any data).

DISSOLVED BENZENE CONCENTRATION

Confidence Interval on Predicted Cleanup Date:
(alleast 3 dala points needed lo calculate confidence intervals)

{Lower Limit on Confidence Intervaly

Source Decay Rate Constant (1/year):
{posgifive numbers represent shrinking plumes while negative numbers represent expanding plumes)

(mgll)
1.00E+00
N R2=D8023
T 100601 | e B . .
= =
E [T W g
5 1.00E-02 e o
=
) n
£ 1.00E-08
g
& 1.00E-04 -
1.00E-05 T s T T T - -
6/2015 9/2016 11/2017 1/2019 4/2020 6/2021
Time (day)
Mumber of Years Over Which to Flot Graph | 6|(yr) Update Graph I
4. RESULTS
Predicted Date to Achieve Cleanup: “

{7 90 % Confidznce Interval
{® 95 % Confidence Interval

to
(Uoper Limit on Confidence Interval)

: New Site/Clear Paste Example Data




Sowurce D KIED

Remediation Timeframe Decision Support System
Air Force Cenler for Engineering and Environment

Version 2.0

Data Input Instructions:
10.80 * Enter value directly.

Empirical Data o
?i?fue‘ caiculated by model.

Site Location and 1.D.: BH1924

10.80 * {Don't enter any data).

Constituent of Interest:

1. ENTER CONSTITUENT NAME AND HISERICAL DATA

Concentration |mat ¥|
Date Constituent A_| Constituent B | Constituent C_| Gonstituent D
(mm/ddiyy) Benzene | 1.2-DCA |
1| 64152015 6.32 0.271
2| 9/15/2015 3.9 0.189
3| 11/16/2015 245 0.129
4| 511/2016 22 013
5| 11/4/2016 28 0.2
6| 542017 26 018
7| 3/26/2018 1.6 0.14
8| 10/28/2018 2.1 011
9| 5/1/2019 1.9 0.089
10| 12/8/2019 T g13
11| 527/2020 1.5 11
12| 11/6/2020 1.29 0.073
13| 6/13/2021 1.32 0.076
14| 11/16/2021 277 813
15

Print Historical Data

What is the cleanup level?

2, WHICH CONSTITUENT TO PLOT?

©  benzene [ ©0.005)(mgiL)
®  1,2-DCA [ oo05lmgi)
O Constituent C [ lmgm)
C Constituent D [ lmgmy

3. OUTPUT GRAPH
DISSOLVED 1,2 - DCA CONCENTRATION

(mgiL)
1.00E+00 - E T
E| R*=0.5493
L I I TR
o 1egE6l " N = a  _ .
=4 =
_E_._ 5|
= 1.00E-02 - | |
= B T e T e e
£ 100E-03 - r
= =
@ ]
o ]
& 100E-04 - :
(8] 3
1.00E-05 - .
6/2015 8/2016 11/2017 1/2019 4/2020 6/2021
Time (day)

Mumber of Years Over Which to Plot Graph | B8] (vr) Update Graph
4. RESULTS

Predicted Date to Achieve Cleanup: 2044

Confidence Interval on Predicted Cleanup Date: (90 % Confidence Interval

(at least 3 data points needed fo calculate confidence infervals) (® 95 % Confidence Interval

[ 2032 NG

{Lower Limit on Confidence Interval) {Upper Limit on Confidence Interval)
Source Decay Rate Constant (1/year):
(positive numbers represent shrinking plumes while negat

numbers rep plumes)

2 New Site/Clear Paste Example Data




rce D Kiidil=3:8

Remediation Timeframe Decision Support System
Air Force Genler for Engineering and Enviromment

Version 2.0

Data Input Instructions:

10.80

e " Enter value directly.
Empirical Data e e
Value calculated by model.

Site Location and 1.D.: A T,

Constituent of Interest:
1. ENTER CONSTITUENT NAME AND HISTORICAL DATA

10.80 * (Don'tenterany data).

| 3. OUTPUT GRAPH

Concentration ] "WLﬂ DISSOLVED BENZENE CONCENTRATION
Date Gonstitueni A_| Consfitueni B | Conslituent G| Constituent D (mgiL)
(mmidd/yy) Benzene 1,2-DCA | |
1.00E+01 Fy |
1| 6152015 6.32 0.271 “ _L.__._|.__.___‘_‘_._L R2=0.4768
2| 9152015 a9 0189 | L] [ W TR ——a———§
— 1.00E+00 n L —_ ) f
3| 114162015 245 0.129 = ‘
4| 511/2016 22 0.13 2
5[ 11/402016 238 0z £ 1.00E.01
B| 5472017 26 0.18 5 ‘
7| 32672018 1.6 0.14 'g: 1.00E-02 T T I | A e e N e | S ey
8| 1072972018 21 011 = |
al  &1/2019 11 0 089 E 1.00E-03 |
10] 12/9/2019 6 0.13 Q ‘
11| 5272020 1.5 0.11 o |
12 112020 129 0073 Qi o 0 |
13| 6732027 1.32 0.078
14| 7171672021 277 0.13 1.00E-05 j = = = =l
15 I I I 153 6/2015 8/2016 11/2017 1/2019 412020 6/2021
S ——" - — m— — Time (day)
Print Historical Data
2. WHICH CONSTITUENT TO PLOT? Number of Years Qver Which to Plot Graph | Glgyry  !pdate Graph ]
What is the cleanup level? . 4. RESULTS
Predicted Date to Achisve Cleanup: “
#  Benzene [ 0.005](mg/L)
Confidence Interval on Predictad Cleanup Date (7 90 % Confidence Interval
(ar l2ast 2 data points n2eded to calculate confidence Intervals) r‘" 95 % Confidence Interval
O 1,2-DCA 0.005](mg/L)
o
(Lewer Limit on Confidance Interval) (Upper Limit on Confidence Interval)
'S Caonstituent C |:| (mgiL)
Source Decay Rate Constant (1/year) | 145E-01 |
(positive numbers represent shrinking plumes while negative numbers represent expanding plumes)
) ConstituentD [ lmeny

2 New Site/Clear Paste Example Data




A "N 4TI ER 1
" Enter value directy.

Remediation Timeframe Decision Support System

Air Force Center for Engineering and Environment Version 2.0
Site Location and I.D.:
Constituent of interest:

1. ENTER CONSTITUENT NAME AND HISTORICAL DATA i 3. OUTPUT GRAPH

Empirical Data o
= Value calcuiated by model.
10.80 ~ (Dontenterany data).

Concentration |mg/t ~ | DISSOLVED 1,2-DCA CONCENTRATION
Date Constituent A_| Constituent B | Constituent C | Constituent D (mgiL)
{mmiddryy) 1,2-DCA | Benzene | | -
1.00E+00 =RANUP LAY
1] 8/5/2016 0.22 8.1 ~ R#=0.9462
2| 95162016 0.18 6.8 . lﬁ—lf_.__
3| 10/132016 018 59 o 1.00E-01 . M =
4 111002016 0.21 7.7 g R ——
5| 127122016 0.19 58 —
6 /62017 0.17 54 5 e Y P TSP 1 [ VY RSSY | RSSO S S
7| 302017 0.18 48 5-3
8| 41872017 0.14 48 < 1.00E03
9| 57072017 017 54 ~
10| 3272018 0.15 0.52 g
11| 10/10/2018 0.12 015 8 1.00E-04 -
12[ 5/10/2019 0099 0.021
13| 11/22/2019 0073 0.0085
14| 172272020 0.059 00065 1.00E-05
18] 2/8/2020 0.069 0.0004 v 8/2016 10/2017 12/2018 3/2020 5/2021 8/2022
..... o S SR S S _ E: Time (day)
Print Historical Data | | |
2. WHICH CONSTITUENT TO PLOT? Number of Years Over Which to Plot Graph | B](yr) Update Graph
Whai is ihe cleanup level? 4. RESULTS
Predicted Date to Achieve Cleanup: | 2028 |
© 12008 I )
Caorfidence Interval on Predicted Cleanup Date: (7 90 % Confidenca Intarval
(2lleas! 3 dala points neededto calculate confidence Intervals) \_';‘ 05 o Confidence Internval
C Benzene [ 0005(mglt) )
to
(Lower Limt on Confidence Interval) (Upper Limit on Confidence Interval)
C Constituent C |:|(mg!l_}
Source Decay Rate Gonstant (1/year)
[positive numoers represent shrinking plumes while negative numbers represent expanding plumes)

C Constituent D [ lmoy — — ~

. New Site/Clear Paste Example Data




S urceb

Remediation Timeframe Decision Support System
Air Force Center for Engineering and Environment

Site Location and .D.: ?BH1 929

ST IER 1 s
Mot ~ ' Enter value dirsclly.
e Empirical Data o
ersion 20 e Value calculated by model.
10 80 ——# {Don't enter any data).

Constituent of Interest: :
1. ENTER CONSTITUENT NAME AND HISTORICAL DATA

| 3. DUTPUT GRAPH

Concentration |my | DISSOLVED BENZENE CONCENTRATION
Date Conshivent A_| ConstitueniB_| Consiituent C | Constitueni D (mglL)
(mmiddiyy) 1,2-DCA | Benzene | [
1.00E+02 T
1 &/5/2016 0.22 8.1 ~ | R2=0.8574
2| 9162016 0.18 6.8 — 1.00E+01 «
3| 10/13/2016 0.1 5.9 a "h&
4| 11/10/2076 0.21 71 g‘ 1.00E+00 :
& 12/1272016 0.19 58 —=
6| 162017 017 5.4 g 1.00E-01 1
Fi /92017 018 4.8 ﬁ
g 41972017 0.14 48 N OOECIN
9| 51072017 017 54 = ,
10| 327/2018 015 052 2 1.00E-03 i
11| 10/10/2018 0.12 0.156 o
| 12[ 5072019 0099 0.021 ©  1.00E-04
13| 112272019 0073 0.0085 | |
14| 1222020 0.059 0.0065 1.00E-05 +—r—r—r—r— P e e
| 15 262020 ) 0.0004 v B8/2016 1012017 12/2018 3/2020 5/2021 812022
Ul abiad a0 2000 . Time (day)
Print Historical Data
2, WHICH CONSTITUENT TO PLOT? Number of Years Over Which to Plot Graph | (v Update Graph ]
What is the cleanup flevel? 4. RESULTS
Predicted Date to Achieve Cleanup: “
C 1,2-DCA 0.005](magiL)
Confidence Interval on Predicted Cleanup Date: (7 80 % Confidence Interval
(atlezst 3 data poirts needed to calculats confidence intervals ) % 55 % Confidence nterval
[ Benzene | U.OOSI(mg!L)
o
(Lower Limit on Confidence Interval) [Upper Limit on Confidance Interval)
C Constituent C [ limgl)
Source Decay Rate Constan! (1/year)
(positve numbears rapresant shrinking plumes while negafive numbers represent expanding plumes)
@l Constituent D [ ltmaw)

s New Site/Clear Paste Example Data




Source DKjhall: et
o - 10.80 S ;
Remediation Timeframe Decision Support System Empirical Data Eplerialaa ey,
Air Force Center for Engineering and Environment Version 2.0 P Value calculated by model.
Site Location and LD BH510A ~ (Dontenter any data).
Constituent of Interest: | _ |
1. ENTER CONSTITUENT NAME AND HISTORICAL DATA 3. OUTPUT GRAPH
Concentration [mo! ] DISSOLVED BENZENE CONCENTRATION
Date Constituent A_| Constituent B | Constituent G _| Constifuent D || | {mgiL)
(mmiddfyy) Benzene |
1.00E+01 -
1[ 6152015 3.61 " u - | R2E=0.7135
2| 9/15/2015 17 — 1.00E+00 4 T = -
al 11/16/2015 2.07 dm =
4 5/11/2016 13 i | | S 1
5[ 11/4/2016 2.6 -E— LB o
6| 542017 1.6 ] | | | |
7| 372672018 0.09 T S ) S A A D S A T e e
8| 10/18/2018 086 £ ] [ [
9| 5/1/2019 092 o 1.00E-03 - - - - d
10| 12/2/2019 0.55 2 :
11|_5/27/2020 0.64 S 1.00E04 -
12| 11/4/2020 0435 E
13| 6/14/2021 0.327 1.00E-05 — | — P _ | : B _
4 iR 4 s
st 0247 ; 6/2015 8/2016  11/2017 112019 4/2020  6/2021
Print Historical Data
2. WHICH CONSTITUENT TO PLOT? Number of Years Over Which to Plot Graph | Bli%, Update Graph
What is the cleanup level? 4, RESULTS
Predicted Date to Achieve Cleanup: | 2033 |
il Benzene 0.005|(mg/L)
Confidence Interval on Predicted Cleanup Date: () 90 % Confidence Interval
{at least 3 data pointe needed to calculate confidence intervale) (@ 95 % Confidence Interval
O Constituent B [ lmam )
| 2025 JERCENN 2067 |
(Lower Limit on Confidence Interval) (Upper Limit on Confidence Interval}
O Constituent C [ Tlimgn)
Source Decay Rate Constant (1/year):
(postive numbers rzpresent shrinking plumes while negative numbers represent expanding plumes)

C Constituent D L lmgn)

. New Site/Clear Paste Example Data




Data Input Instructions:

10.80

rce D Kl 8

Remediation Timeframe Decision Support System * Enter value directly.

Air Force Center for Engineering and Environment

Version 2.0

Empirical Data

Site Location and I.D.:

SR

Constituent of Interest:

1. ENTER CONSTITUENT NAME AND HISTORICAL DATA

Value caiculated by mode!.
~ (Don't enter any data).

| 3. OUTPUT GRAPH

Concentration | ma'L _'_j DISSOLVED 1,2-DCA CONCENTRATION
Date Constiluent A_| Constituent 8| Constituent C | Constituent D {mgiL}
{mmiddiyy) Benzene | 1,2-dea | =
1.00E+00 - udend e
1| §/15/2015 192 0.1 ~ : |R?=0.494
2| 11462015 0.731 0.04 s |
3 B112016 12 0 069 < 1.00E-01 - S— ) i i
4| 11472016 72 0.049 2 {m B i e e
5|  S42017 (.96 0.048 - |
6| 37262018 0.52 0049 g 1.00E-02 f_______________4____________________________________________i______,_____
7 10/1872018 0.39 0.048 = : | i
8] 5172019 04 0057 & 100E-03 ' :
9| 12/2/2019 a.31 0.049 5 ]
10| 5272020 028 0042 g . ‘
11| 19432020 0171 0.026 o 1.00E-04
12| 662021 0.768 0.031 Q ; ‘
113 117172021 1.63 0.031 1.00E-06 : - o Sy == e .
15 v 9/2015 1112018 2/2018 4/2019 7/2020 9/2021
Time (day)
Print Historical Data
2. WHICH CONSTITUENT TO PLOT? Number of Years Over Whichio Piot Graph | B (yr) Update Graph
What is the cleanup level? 4. RESULTsS
Predicled Date to Achieve Cleanup: | 2038 |
O Benzene [ oaaman)
Confidence Interval on Predictad Cleanup Date: (" 90 % Confidence Interval
(at least 2 data points needed fo calculate confidence intervals) (& U5 % Confidence Intanval
5 t2de — )
b
{Lower Limit on Confidence Intaneal) (Upper Limit on Confidance Intenal)
'S Gonstituent C [ {mgiL}
Source Decay Rate Gonstanl (1/year)
{posiive nUMBers reprasent sNRNKINg plumes while negative numbars represent expanding plumes)
L Caonstituent D {mg/L)

3 New Site/Ciear Faste Example Data




Source DKjal: [
Remediation Timeframe Decision Support System Empirical Pata A SIEAEIBIEE
Air Force Center for Engineering and Environment Version 2.0 P Value calculated by model.
Site Location and I.D.. ___ BH1704 " (Dont enter any data)
Constituent of interest: |
1. ENTER CONSTITUENT NAME AND HISTORICAL DATA 3. OUTPUT GRAPH
Concentration |mo1 v DISSOLVED BENZENE CONCENTRATION
Date Constituent A | Constituent B | Conslituent C_| Constituent D (mgiL)
(mm/dd/yy) Benzene |  1,2-dca | e
1.00E+01 -
1[ 9/15/2015 1.92 0.1 ~ : R#=0.1637
2| 11/16/2015 0.731 0.04 —~ 1.00E+00 - ! | e
3| 5/11/2016 12 0.069 dm E | m T T E———
4| 11/4/2016 1.2 0.049 ] | | =
5 5M/2017 0.96 0.048 '-E-' SR E |
6| 3/26/2018 0.52 0.049 G |
7 10/16/2018 0.39 0048 T e e e L
8| 51/2019 0.4 0.051 = |
9| 12/2/2019 0.31 0.049 S 1.00E-03 - - -
5/27/2020 028 0042 2 ] | |
11/3/2020 0171 0.026 3 1.00E-04 + e -
6/6/2021 0.798 0.031 : | |
11/1/2021 1.83 0.031 1.00E-05 i | ! = !
% 9/2015 11/2016 212018 4/2019 712020 9/2021
Time (day)
Print Historical Data
2. WHICH CONSTITUENT TO PLOT? Number of Years Over Which to Plot Graph | 6l Update Graph
What is the cleanup level? 4. RESULTS
Predicted Date to Achieve Cleanup: | 2050 |
® Benzene | 0_005_|(mgfL)
Confidence Interval on Predicted Cleanup Date: () 90 % Confidence Interval
(at least 3 data points needed fo calculate confidence intervals) @ 95 % Confidence Interval
C 12-dea [ 0.005](mgn)
to
(Lower Limit on Confidence Interval} {Upper Limit on Cenfidence Interval}
@] Constituent C [ lmany
Source Decay Rate Constant (1/year):.
(positive numbers represent shrinkng plumes while negative numbers reprasent expanding plumes}
O Constituent D [ lmoiy

< New Site/Clear Paste Examplie Data




Remediation Timeframe Decision Support System

i Fanme Cankar for Enginasauy and Envionmeant

{anmion £

Site Location and LD.:

Datz Input Instroctions:
10.80 Entfer vaiue directly:
" Value caloulsted by model
(Don't enfer any dafa).

{BH1305

Constituent of Interest:

1. ENTER CONSTITUENT NAME AND HISTORICAL DATA

Concentration |mgil +

Date Loamtantd | Conmtant S | Soamtmeac s | Sonsmeanc 7
[mmiddiug] Benzens Fenzene | LZ-00A4 |
| Fsss a8 an 5075
el W e A SRS FEERT SENF
3| SR SO55 2055 S05
G ARG SR 355 ffrad
S| SHemir L Priaciy LEET
E| BiSsinees Fficy Prfricy 057
T fEREgeE ST G83r LT
b - s 8585 L SOEr
b= | I e e SEEE ZETT LEfarey
0] SiERERET 8085 L 803
M| REREEss SERET FE557 Jafrid
12| REsEns Frfricovy SOE5 SO0r
13
1
15

Z. WHICH CONSTITUENT TO PLOT?

Print Historical Dats

izt i e e g dapead

Eerzens [maill
Berzene [mail]
1.2 -DCA [ oooskimgi)
Constituent O |:| [malL]

| 3. DUTPUT GRAPH

DISSOLYED 1.2 - DCA CONCENTRATION

(mgiL]
1.00E+00
S 100E-01 4
=
=
= 100E-02 -
= 3
E :
S 100E-03
@ 3
E‘ .
o 1.00E-04 -
(8]
1.00E-05 ; 1 1 ; |
922015 1172016 212013 472019 712020 972021
Time (day)
| Mumber of Years Over 'Which to Plot Graph [ 6] fus Update Graph l
Il 4. RESULTS
Predicted Date to Achieve Cleanup: 2023
Corfidence Interval on Predicted Cleanup Date: {750 % Cordidenice Interval
[at least & data pointz needed to caloulate confidence intervals) {05 S Confidencs Tritérval
[ 2019 WECEN 2031 |
[Lower Limit an Gonfidence Inkerval] [Mpper Limit on Confidence Intersal]
Source Decay Hate Constant [Tuear): 4 23E-01

[positive numbers represent shrinking plumes while negative numbers represent expanding plumes)

2 New Bite/Clear Paste Example Data
Return To Main Screen HELP




© D KRl 8l =
Remediation Timeframe Decision Support System E e | Dat Enter value directly.
Air Force Center for Engineening and Environment Version 2.0 mpiriea aga Value caicuiated by model.
Site Location and L.D.; ‘BH1905 10.80 "~ (Donteerany data)
Constituent of Intarast: |
1. ENTER CONSTITUENT NAME AND HISTORICAL DATA 3. OUTPUT GRAPH
Concentration | ms/. ~ | DISSOLVED BENZENE CONCENTRATION
Date Constiluent A_| Consiituent B | Constituent C | Constituent D (mgiL)
(mmiddiyy) B | B | 1,2-DCa’ | W
1.00E+00 R -
1| 8152015 ait 011 0.075 il ] R = 06554
2| 117162015 0.0938 00938 0.079 -
3| 51172016 0.055 0.055 0.08 < 1.00E-01 %= 1
| 11/412016 0058 0058 0.064 5 T . s = T I S
5 542017 0.042 0.042 0.083 = 1.00E-02 . -
6| 32672018 0.024 0.028 0.051 g : = T L e T ——
| 11772018 0.037 0.037 0053 g
8 512019 0.018 0.018 0.057 5 1.00E-03
9 122020 0.037 0.037 0.013 5
52772020 0.018 0.018 0.03 g
11/26/2020 0.0523 0.0523 0.004 o 1.00E-04
117232021 0.0252 00252 0.007 2 ]
- 10070 1208 6 o oo e e e e 1 e, 7 e e
v 9/2015 11/2016 212018 4/2019 712020 9/2021
= = - Time (day)
Print Historical Data
2. WHICH CONSTITUENT TO PLOT? Number of Years Over Which to Plot Graph | By Update Graph
What is the cleanup level? 4. RESULTS
Predicted Date to Achieve Cleanup: | 2028 |
0 Benzene 0.005|(mgiL)
Confidence Interval on Predicted Cleanup Date: (750 % Confidence Interval
(Atlast 3 data points neadad 1o calcUlEte Confidente Intervals) (@ 85 % Corfidence Interval
1o Benzene [ 0.005|(mg/L)
6]
(Lower Limit on Confidence Interval) (Upper Limit on Confidence Intarval)
& 1.2-DCA 0.005)(marL)
Source Decay Rate Constant (1/year)
(pogifive numbers represent shrinking plumes whilz negative numbers represent sxpanding plumes)
& Constituent D |{rngiL)

New Site/Ciear Paste Example Data




Sowurce D KREITE

Remediation Timeframe Decision Support System
Air Force Center for Engineering and Environment

Version 2.0

Site Location and L.D.:

Data input Instructions:
= 10.80 —  Enter value directly.
Empirical Data - -
5 __» Value caiculated by model.
{Dont enter any data).

Constituent of interest: H
1. ENTER CONSTITUENT NAME AND HISTORICAL DATA

Concentration |ma/l :]
Date Constituent A | Conslituent B | Constituent C | Conslituent D
{mmiddyy) 12-DCA | |
1] 6/15/2015 0.037
2| 9172015 0.042
3| 11/417/2015 0.042
4] 5M8/2016 0.04
5| 11/2/2016 0.049
6| 5102017 0.05
7| 32772018 0.032
8| 10/18/2018 0.032
9| 5/13/2019 0.04
10[ 12/4/2019 0.032
11| 526/2020 0.038
12| 11/8/2020 0.03
13| 6/14/2021 0.025
14| 11/12/2021 0.032
15

Print Historical Data

What is the cleanup level?

2. WHICH CONSTITUENT TO FLOT?

®  1,2-DCA [ oooslman)
O Constituent B L lmgn
) Constituent C T e
8] Constituent D [ Jmon)

3. OUTPUT GRAPH

DISSOLVED 1,2-DCA CONCENTRATION
(mglL)

1.00E+00

1.00E-01

1.00E.02 -

1.00E-03 -

Concentration (mg/L)

1.00E-04 =

11/2017 1/2019
Time (day)

1.00E-05
6/2015

8/2016 4/2020 6/2021

Update Graph

Number of Years Over Which to Plot Graph | 6|(yr)

Il 4. RESULTS

Predicted Date to Achieve Cleanup:

Confidence Interval on Predicted Cleanup Date: () 90 % Confidence Interval

(at least 3 data peints needed o calculate confidence intervals) @ 95 % Confidence Interval

to
(Lowrer Limit on Confidence Interval) {Upper Limit on Confidence Interval)
Source Decay Rate Constant (1/year): | 6.03E-02 |
(postive numbers represent shrinking plumes while nzgative numbers rep panding plumes})

< New Site/Clear Paste Example Data




SourcebDD il &

Remediation Timeframe Decision Support System

A Enms Lianaar far Ereginesning 3nd Encionamsns

ianninn &7

Data Input Instructions:

Site Location and L.D.:

.- (19.20 ——  Entervalue directly:
Empirical Data . : :
Value caloulsfed by model
10.30 ~ (PonYenteranydats)

iBH1325

Constituent of Interest:

1. ENTER CONSTITUENT NAME AND HISTORICAL DATA

Concentration | mgill +

Dats Coamtuanid | Coantaend . | Convwmenels | Sanmeear i
[mmiddiuy] Fenzeas | L2-00A |
1| fvdiams J57 GO
2| SRR 27 G55
3| AR is G088
4 SehEer 4T LA
= T G35 frgreee)
B| AREmERE Ggr S5
T SSRrE a5 fifri
e TS LT LG
3| SERlEgng Jierie) [y
10 FRskingar frfre ey LA
| &SRiasy friires) s ey
12| fEmEnsy Pty podife)
13
14
L1

2. WHICH CONSTITUENT TOPLOT?

Frint Historical Data

oo i dine mda s dacad™
Berizene [mglL]
1.2-DCA [ 0o0slimat
Constituent C [ Timgi
Constituent O I:l [mafl)

3. OUTPUT GRAFH

DISSOLYED 1.2 - DCA CONCENTRATION
(mgilL}

1.00E+00

| R*=0.538

1.00E-01 o —
1.00E-02 | g T >
1.00E-03 1 - -

1.00E-04 .

Concentration {(mg/L)
1
1
i
(]
1
1
i
1
1
]
1
1
]
1
1
(]
(]
1
1
1
1
1
i
1
i
(]
1
1
]
1
1
(]
1
1
L]
1
1

—
1
1
i
1
1
1
1
1

1.00E-05 ;

1172015 172017 4/2018 62019 912020

Time {day)

112021

Update Graph ]

Mumber af''ears Ouer Wwhich ta Plat Graph [ 6] oo

4. RESULTS

1771 50 % Canfidarse Intemval

Predicted Date to Achieve Cleanup:

Corfidence Interval on Predicted Clearup Dats:

[at lzast 5 daks poinkz needed bo calculate confidence intervalzs] @) 5 % Cafidence Tnkerval

(=}

[Lower Limit-on Confidence Inkereal] [Upper Limit on Confidence Interyal]

2. 57TE-01

Source Decay Rate Constant [1uear):
[pozitive numbers reprezent shrinking plumes while negative numbers reprezent expanding plumes]

i New Site/Clear Faste Example Data
Remm Tu “aln screen HELP




Data Input Instructions:
rce D K gl 0] e vy

Remediation Timeframe Decision Support System E m p | r l c a' D a t a

Air Force Center far Engineering and Environment Version 2.0 Value calculated by model,
Site Location and 1.D.: 'BH1925 10.80 ~ (Dont enter any data).
Constituent of interest: o | :
1. ENTER CONSTITUENT NAME AND HISTORICAL DATA | | 3. OUTPUT GRAPH
Concentration ] maf"LLJ DISSOLVED BENZENE CONCENTRATION
Date Constituent A_| Constituent B | Constituent C | Constituent D (mg/L)
(mmiddiyy) Benzere | 1,2-DCA [ :
e | 1.00E+01 = .
1| 11/16/2015 328 0.079 - I ‘ R2=10.9628
2| 51172016 2.1 0.053 | 1.00E400 ;h“h—l\ 5
3| 11472016 13 0.06 = ] TRl &
4| 5/E017 043 0.042 ] L .
5| 3m62018 032 0.026 % 1.00E-01 =
6| 10/29/2018 047 0.022 ] I u
o |
7| a0 019 0029 = 1.00E-02 - e e e R e = J_.'““:_?__
9| 12/9/2020 0.023 0.011 i | RS - L L e -
9| 5272020 0.025 0.018 £ 100E-03 | ' ' |
10| 1142020 0.0263 0.022 g E
11| 6132021 0.0195 0.022 [}
| 12| w/1872021 0.0058 0.075 @ HTRHEOs |
13
= 1.00E-05 — — — s . —
| 15 v 11/2015 112017 4/2018 6/2019 9/2020 11/2021
| L Time (day)
Print Historical Data
2. WHICH CONSTITUENT TO PLOT? Number of Years Over Which to Piot Graph | 60 Update Graph 1
What is the cleanup level? 4. RESULTS
Predicted Date to Achieve Cleanup: | 2022 |
- Benzene 0.005] (mad.)
Confidence Interval on Predicted Cleanup Date: (1 20 % Confidence Interval
(al least 2 datz points needed to calculate confidence infervals) (¥ ©5 % Confidence tnterval
] 1,2-DCA 0.005(ma/L} i
2021 o
[Lower Limit on Confidence Interval) (Upper Limit on Corfidence Interval)
C Canstituent C [ Jmay
Source Decay Rate Constanl (1/year).
(positive numbers represent shrinking plumes while negative numbeis represent expanding plumes)
C Canstituent D [ limgly
To Main S New Site/Clear Paste Example Data HELP
Return To Main Screen Seroen Set




Socourceb Kl

Remediation Timeframe Decision Support System

Air Force Genter for Engineering and Environment

Version 2.0

Site Location and L.D.

{BH1967

Data Input Instructions:
. 10.80 ~——  Enter value directly.
Empirical Data :
Value calculated by model.
1050 IS (Dont enter any data).

Constituent of interest:
1. ENTER CONSTITUENT NAME AND HISTORICAL DATA

Concentration ] mg/L lj

Date Constituent A | Consfituent B [ Constituent C | Constituent D
(mm/ddiyy) Benzene | 1.2-DCA | |
1| 6/15/2015 0.276
2| 9/15/2015 0.225
3| 11/16/2015 0.275
4| 5/11/2016 0.24 0.046
5| 11/M4/2016 0.21 0.04
6| 5M2017 0.2 0.041
7| 3/26/2018 0.16 0028
8| 10/18/2018 0.13 0028
a| 5/M1/2019 a.12 0.026
10| 12/2/2019 0.086 0.027
11| 5/27/2020 0.073 0023
12| 11/4/2020 00542 0016
13| 6/14/2021 0.0275 0.01
14| 1141772021 .11 0023
115

2. WHICH CONSTITUENT TO PLOT?

O

Print Historical Data

What is the cleanup level?

Benzene [ 0.005|(mgiL)
1,2 -DCA [ o005lmaiL)
Constituent C [ lmgm
Constituent D C lmany

3. OUTPUT GRAPH
DISSOLVED 1,2 - DCA CONCENTRATION

(mgiL)

1.00E+00 - ‘ :
S 1.00E-01 ¢ | |
= 8 | |
2 R i S S R R
- 1.00E-02 = = T - )
2 ?'""'“-T'--------'---------;---------=--------—
= q |
£ 1.00E03 - N
£ E
@ =
S |
& 100E-04 - |

1.00E-05 - . : & .

5/2016 712017 10/2018 12/2019 212021 512022
Time (day)

Number of Years Over Which fo Plot Graph | 8l Update Graph 1
4, RESULTS

Predicted Date to Achieve Cleanup: 2027

("' 90 % Confidence Interval
(@ 95 % Confidence Interval

Confidence Interval on Predicted Cleanup Date:
(at least 3 data points nzeded to calculate confidence intervals)

to

{Lewer Limit on Confidence Interval) {Upper Limit on Confidence Interval}

1.99E-01

Source Decay Rate Constant (1/year):

(postive numbers represent shrinking plumes while negative numbers represent expanding plumes}

< New Site/Clear Paste Example Data




urce D Kigl3:3

Remediation Timeframe Decision Support System

Air Force Center for Engineering and Environment

Version 2.0

Site Location and |.D..

BH1967

Data Input Instructions:
- 10.80 ~ Entervalue directly.
Empirical Data /
10 50 Value caiculated by mooe!,

(Dot enter any data).

Constituent of Interest:

1. ENTER CONSTITUENT NAME AND HISTORICAL DATA

3. OUTPUT GRAPH
Concentration | mg/L DISSOLVED BENZENE CONGENTRATION
Date Constitueni A_| Constituent B | Constitueni C | Constituent D (mgiL)
(mmidd/yy) Benzene | 1,2-DCA | | |
! 1.00E+00 -
1| ar1&z015 0276 ~ - | ‘ R#= 09023
2| 9752018 0.225 - Bl e & ST S
a[ 171672015 0.275 = 1.00E-01 ' e ——— |
4| 51172016 024 0.046 E’ ] ‘
5| 711/4/2016 027 004 =
6] /42017 02 0047 o WL e SRR N S B
T| 3/26/2018 016 0.028 ﬁ
8| _10/16/2018 013 0.028 = 1.00E.03
9| &1/2019 012 0026 = ]
10| 12/22019 0.086 0.027 g
11] 52772020 0.073 0.023 o 1.00E-04 -
| 12 11/4r2020 0.0542 0.016 = '
13| 6/14/2021 00275 007 ] |
| 14] Tu172021 0114 0.023 1.00E-05 —— ' ' — ' — ' T
| 45 v 6/2015 8/20186 1142017 1/2019 4/2020 B6/2021
= Time (day)
Print Historical Data
2. WHICH CONSTITUENT TO PLOT? Mumber of Years Over Which o Pict Graph | 8] (yr) Update Graph 1
What is the cieanup level? 4. RESULTS
Fredicted Date (o Achieve Cleanup [ 2030 |
(= Benzene | U.DDSIE(mgfL} )
Confidence Interval on Predicted Cleanup Date: {90 % Confidence [nterval
(atleast 3 data points needed fo calculate confidence intervals) @ G5 % Confidenca Tnterval
O 1,2 - DCA [ 0o005]tmail) )
to
{Lower Lirnit on Confidznce Interval) (Upper Limit on Confidznce Interval)
C Constituert C (mafL}
Source Decay Rate Constant (1/year)
(positve numMbers reprasent shnnking plumes while negatve numpers represent expanding plumes)
' Constituert D .

- New Site/Clear Faste Example Data
R.tum TD Maln scman HELP




urce DKl

Remediation Timeframe Decision Support System

Air Force Center for Engineering and Environment

Version 2.0

Site Location and I.D.:

Data Input Instructions:
- 10.80 ~  Enter value directly.
Empirical Data -
_ Value calculated by model
CE (Don't enter any data).

Constituent of interest:

1. ENTER CONSTITUENT NAME AND HISTORICAL DATA
Concentration |mg/lL ¥

Date Conslituent A | Constituent B | Constituent C | Constituent D
(mmidd/yy) Benzene |  1,2-dca |
1] 11/16/2015 0108 0124
2| 5/11/2016 0.042 01
3| 11/4°2016 0.05 0.19
4| 542017 0.034 011
5| 3/26/2018 0.031 0.21
6| 10/18/2018 0.027 0.13
7| 5/1/2019 0.021 017
8| 12/22019 0.02 a1
9| 5272020 0.0099 0.064
10[ 11/5/2020 0.0058 0.036
11| 6/10/2021 0.0041 0.024
12| {1/17/2021 0.0066 0.033
13
14
15

2. WHICH CONSTITUENT TO FLOT?

Constituent C

Constituent D

Print Historical Data

What /s the cleanup level?

[ 0.005|(mgt)
[ o0o5kman)
[ Jmoy
[ Jmon)

| 3. OUTPUT GRAPH

DISSOLVED 1,2-DCA CONCENTRATION

{mgiL)
1.00E+00 - =anup Level |
: | , R?=0.2063
1 | n . |
T 100E0] A—w———— ~ e
% s ‘ =
E : ]
= 1.00E-02 < i = 2]
S e e e et b b i e
'E -
+= 1.00E-03 - -
c E
L H 3
St
o 1.00E-04 - i
1.00E-05 T ; ;
11/2015 1/2017 4/2018 6/2019 9/2020 11/2021
Time (day)
Number of Years Over Which to Plot Graph | Bl(vr) Update Graph
4. RESULTS
Predicted Date to Achieve Cleanup: | 2030 |
Confidence Interval on Predicted Cleanup Date. () 80 % Confidence Interval
(at least 3 data peints needed fo calculate confidence intervals) (@ 95 % Confidence Interval
to
(Lower Limit on Confidence Interval) (Uppar Limit on Confidence Interval)

Source Decay Rate Constant (1/year):

(positive numbers represent shrinking plumes while nzgative numbers represent expanding plumes}

< New Site/Clear Paste Example Data




Remediation Timeframe Decision Suppon System
Air Force Center for Engineering and Environment

urce D Kl

Version 2.0

Data Input Instructions:

Site Location and 1.D.: :BH19T1

e :‘1‘130 ~ " Enter value directly.
Empirical Data ettt e
~ (Dorterterany dats)

Constituent of Interest: ]
1. ENTER CONSTITUENT NAME AND HISTORICAL DATA

3. OUTPUT GRAPH

Concentration | mg/l L]
Date Constituent A | ConstituentB | ConstituentC | Constituent D
(mmiddiyy) Benzene |  i,2-dca | |
1| 114162015 0.108 0.124
2| 51172016 0.042 0.t
3| 1142016 0.05 0.18
4 5420717 0.034 071
5| 3262018 0.031 0.21
6| 10/18/2018 0.027 0.13
1| &1/2019 0.021 0.17
8| 12022019 0.02 0.7
9| 5272020 0.0088 0.064
10| 1152020 0.0058 0.036
11| 6102021 0.0041 0.024
12| 194772027 0 0066 0.033
13
14
149

Print Historical Data

2. WHICH CONSTITUENT TO PLOT?

What is the cleanup level?

= Benzene | 0.[}(}5_|[mgfL)
C 124 —

(" Constiluent G

[ Jmn

{ Constituent O

(mgL)

DISSOLVED BENZENE CONCENTRATION

(mglL)
1.00E+00 < T
] ‘ Re = 0.8434
= 1.00ED1 & b 4
o 3 u |
-Ep u LI ]
c T.00E-02 +—— ! e
g E---—------{--------------------i- bttt D~y
g
= 1.00E-03; i
; | |
| |
8 1.00E-(}4; | ‘
1.00E-05 +——r——r— = —— e .
11/20156 112017 4/2018 6/2019 9/2020 11/2021
Time (day)
Number of Years Over Which to Plot Graph [ &](yr) Update Graph J
4. RESULTS
Predicted Date to Achieve Cleanup® “

Confidence Interval on Predicted Cleanup Date: {71 90 84 Confidance Intarval

(gt least 3 datz puints needed to calculate confidence intervals) {® 05 9% Confidenca Interval

o

{Lower Limit on Confidence Interval) (Upper Limit on Confidence Infenal)

Source Decay Rate Constant (1/year):
(positive numbers represant shrinking plumas while negstive numbers represent expanding plumes)

4 New Site/Clear Paste Example Data




 Data Input instructions:

10.80 ~ Enter value directiy.

e D KT

Remediation Timeframe Decisicn Support System Em p irical Data

Air Force Center for Engineering and Environment Version 2.0 Vaite m;mafed- by model:
Site Location and LD.: {BH1974 10.80 " {Don' enter any data).
Constituent of Interest: |
1. ENTER CONSTITUENT NAME AND HISTORICAL DATA | 3. OUTPUT GRAPH
Concentration | mall Lj DISSOLVED 1,2-DCA CONCENTRATION
Date Constituent A | ConstituentB | Constituent C | Constituent D {maiL}
(mmiddiyy) 1,2-DCA | Benzene |
e g R, o 1.00E+00 - -
1[ 11/16/2015 ” ] R¥=02812
2| 5112018 —_
3[ 1142016 0.098 = 1.00E-01 = .
4| 542017 0.032 £ ] = T - S
5| 3/26/2018 0.058 "E' 1.00E-02 -
6| 10/18/2018 0.023 -3 e e e e e e ———————
7| &12018 0.033 s
8| 12212018 0.04 € 100E03 - '
9| &2rzo20 0.024 3 .
10| 11742020 0.036 [~
11 er4/2021 0.018 g 100804 - i
12| 111472021 0.055 ;
o 1.00E-05 . — :
1; v 11/2016 172018 3/2019 6/2020 812021 1172022
Print Historical Data
2. WHICH CONSTITUENT TO PLOT? Number of Years Over Which to Plot Graph | 6] Update Graph
What is the cleanup level? 4. RESULTS
Predicted Diate to Achieve Cleanup:
® 1,2-DCA 0.005 |{maiL)
Confidence Interval on Predicted Cleanup Date: {790 % Confidence Interval
[atleast 3data points needed to calculate confidence intervalz] (®) 95 % Confidence Interval
O Benzene — :
to Can't Calc (+ve Trend)
[Lower Limit on Confidence Intervall [Upper Limit on Confidence Intereall
' Constituent C [ Tlimay
Source Decay Rate Constant (1/yeary: 1.29E-01
[pasitive numbers represent shrinking plumes while negative numbers represent expanding plumes]
(7 Constituent D [ lmaw

. New Site/Clear Paste Exampie Data




urce DKl

Remediation Timeframe Decision Support System

Air Force Center for Engineering and Environment

Version 2.0

Site Location and 1.D..

‘BH1082

Data Input Instructions:
R 10.80 ~  Enter value directly:
Empirical Data
= ~ Value calculated by modet.
(Dont enter any data).

Constituent of Interest:
1. ENTER CONSTITUENT NAME AND HISTORICAL DATA

Concentration ] mg/L lj

Date Canslituent A | Constituent B | Constituent C | Constituent D
(mmiddfyy) Benzene | 1,2-DCA |
1| 44172015 13.1
2| 6112015 13.8
3| 9/21/2015 10.7
4| 11/20/2015 116
5| 5172016 1 0.21
6| 8/19/2016 98 01
7| 9/372016 6.9 012
s _10/372016 53 0005
Q| 11/10/2016 5.2 0.099
10| 12/12/2016 27 0.065
11|  1/62017 42 0.091
12| 3/9/72017 5 011
13| 4/18/2017 47 0.087
14| 5102017 6.6 0.1
15| 4/10/2018 5.9 i 0.11

2, WHICH CONSTITUENT TC PLOT?

What is the cleanup level?

Benzene [ 0005|mg)
1,2-DCA [ 0005lmaiL)
Constituent C [ lmgny
Constituent D [ lma

Print Historical Data

3. OUTPUT GRAPH

DISSOLVED 1,2-DCA CONCENTRATION
(mgiL)

1.00E+00

1.00E-01

1.00E-02

1.00E-03 - L]

Concentration (mg/L)

1.00E-04 - = ‘

1.00E-05 ~—
5/2016

10/2018 12/2019 312021
Time (day)

712017 5/2022

Number of Years Qver Which to Plot Graph | &l Update Graph

4. RESULTS

Predicted Date to Achieve Cleanup:

2027

(" 90 % Confidence Interval
(@ 95 % Confidence Interval

2024 to

(Lower Limit on Confidence Interval}

Confidence Interval on Predicted Cleanup Date:
[at ieast 3 data points needed 1o calculate confidence intervals)

(Upper Limit on Confidence Interval)

Source Decay Rate Constant (1/year):

{positive numbers represent shrinking plumzss while negative numbers represent expanding plumes)

< New Site/Clear Paste Example Data




urce D Kiigia:3

Remediation Timeframe Decision Support System
Air Force Center for Engineering and Environment

Version 2.0

Site Location and L.D.:

BH1982

Data Input Instructions:
K Enter valtie tirechy.
Empirical Data Value calculated by model,
r : 3 ' o :
~ (Don'tenter any data).

Constituent of Interest: :
1. ENTER CONSTITUENT NAME AND HISTORICAL DATA

Concentration

[mgt >

Date Constituent A | Constituent B | Constivent C | Consbtuent D
{mmiddiyy) Benzene |  1,2-DCA | |
1| /12015 131
2| &112015 13.8
3| 92172015 10.7
4| 71/20/2075 11.6
& &/17/2016 12 0.21
6| 8782016 9.6 0.18
7| 93/2016 6.9 012
8| T10/3/2016 5.3 0.095
8| 11/10/2016 5.2 0.099
10| 12122016 27 0.065
11 162017 42 0.097
12| 3m207 5 o011
13| 4182017 4.7 0.087
14| 1672017 6.6 0.13
18] 47102018 59 011

2. WHICH CONSTITUENT TO PLOT?

Benzene

12-DCA

Constituent C

Constituent D

Print Historical Data

What is the cleanup level?
| D.UUS!(mgs'L)
0.005){maiL)
L lmey

(mgiL}

3. OUTPUT GRAPH

DISSOLVED BENZENE CONCEN TRATION
(mglL)

1.00E+02 | | Cleanup Level
: R2=087
~ 1.00E+01 'w i
= | e "
@ 1 00E+0D - E——
E_ | [ g™
E  1.00E-01 - |— - -
E 1.00E-02 5
= e |---------------------------------—---
8 1.00E-03 - -
g |
O  1.00E-04 |
1.00E-05 e . . :
4/2015 6/2016 812017 11/2018 1/2020 3/2021
Time (day)
Nurmber of Years Over Which to Piot Graph | 6] (v _Update Graph
(4. RESULTS
Predicted Date ta Achieve Cleanup: | 2027 |

Confidence Interval on Predicted Cleanup Date: (190 % Confidence Interval

[zt least 3 data points nesded to calculate confidence intervals) (@ 95 % Confidence Interval

1o
(Lower Limit on Confidence Interval) {Upper Limit on Confidence Intersal)
Source Decay Rale Constant (1/vear):
{postive numbers represent shonking plumeas whiie negaive numoers represent expanding plumsas]

. New Site/Clear Paste Example Data
Retum T° Maln screen HELP




Sourceb Kl

Remediation Timeframe Decision Support System
Alr Force Genter for Engineering and Environment

Version 2.0

Site Location and 1.D.: EXT

Data Input Instructions:
£ - | Dat 10.80 ~ Enter value directly.
mpirica ata
P Value calculated by model.
~ {Dontenter any data).

Constituent of Interest:
1. ENTER CONSTITUENT NAME AND HISTORICAL DATA

3. OUTPUT GRAPH

Concentration |mat ¥|
Date Constituent A | Constituent B | Constituent C | Constituent D
(mmiddtyy) Benzene | 1,2-DCA
1| 4/15/2015 0.136
2| 6/19/2015 10.2 0.11
3| 9/15/2015 7.66 0.086
4] 11/16/2015 7.97 0106
5| &/11/2016 9.3 0.13
6| 11/4/2016 6.3 0.11
7| 5M2017 0.058 0.0025
&| 3/26/2018 0.3 0.0061
9| 10/18/2018 0.13 0.0022
10| 5/1/2019 0.087 0.0017
11| 12/2/2019 0.0004 0.0005
12| 5/27/2020 00022 00005
13| 11/3/2020 1.22 0026
14| 6/10/2021 1.81 0.055
15| 11/10/2021 | 217 0.068

2. WHICH CONSTITUENT TO PLOT?

What is the cleanup level?

C  Benzene [ 0005|mgiL)
®  12-DCA [ 0.005]man)
O Constituent C L lmgwy
@] Constituent D [ Jmon)

Print Historical Data

DISSOLVED 1,2-DCA CONCENTRATION

(mglL)
1.00E+00 - i
5 | |R*=0.599
I 100E0] = ge = = ? T
g | | |
£ ] |
TS —— O P o=
:E 2 L ] |
£ 10003 | | = -
o E ‘ ‘ BE
2 |
6 100E.04 - 15 =
0 | | |
1.00E-05 ; — ; :
4/2015 9/2016 112018 6/2019 11/2020 4/2022
Time (day)

Number of Years Over Which to Plot Graph | 7l vr) Update Graph
4. RESULTS

Predicted Date to Achieve Cleanup 2021

Confidence Interval on Predicted Cleanup Date: (/90 % Confidence Interval

(at least 3 data peints needed to calculate confidence intervals) @ 95 % Conhidence Interval

| 2016 [
(Lower Limit on Confidence Interval)} (Upper Limit on Confidence Interval)
Source Decay Rate Constant (1/year). 4.30E-01

(positive numbers represent shrinking plumes while negative numbers represent expanding plumes}

- New Site/Clear Paste Example Data




Source D Kl @)
Remediation Timeframe Decision Support System Embpirical Data 20 FolEniGiie ey
Air Force Center for Engineering and Environment Version 2.0 P Vallie calculater by model
Site Location and 1.D.- = 10.80 ~ (Dontenter any data)
Constituent of Interest: |
1. ENTER CONSTITUENT NAME AND HISTORICAL DATA 3. OUTPUT GRAPH
Concentraticn | utd '-LJ DISSOLVED BENZENE CONCENTRATION
Date Gonstituent A_| Constituent B_| Constituent C | Constituent D (mgiL)
(mmiddfyy) Benzene | 1,2-DCA | —
| 1.00E+02 Sk ess
1| 4152015 0.136 - R?=0.8108
2| 692015 10.2 011 — 1.00E+01 ® gu =
3| 9452015 0.086 = e | o
4 11/16/2015 0.706 E‘ 1.00E+00 —_— "
8 &/11/2016 0.3 = 1 -H
6| 1142016 0.11 g 1.00E-01 i = n " b
7| 54207 0.0025 E 1 | |
gl 32672018 0.0067 E R T e e e e e
8] 10/1872015 0.0022 = | ]
5/1/2019 0.0017 g 1.00E-03 - 2
12/202019 00005 Q
52772020 0.0005 O 1.00E-04
11732020 0.026
6/1012021 0.055 1.00E-05 : i
T1710/2021 0.068 v 62015 11/2016 4/2018 8/2019 1/2021 6/2022
———— —_———————————————————= Time (day)
Print Historical Data
2. WHICH CONSTITUENT TO PLOT? ' Number of Years Over Whichto Plot Graph | 7livr) Update Graph
What is the cleanup level? 4. RESULTS
Predicted Date to Achieve Cleanup: I
(w Benzene | O_Dﬂﬁli(mgfL}
Confidence Interval on Predicted Cleanup Date: (750 % Confidence Intervel
(atleast 3 data points neededte calculste confidence intarvals) ® 95 9% Confidence Interval
O 1.2-DCA 0.005](marL}
0
(Lowar Limit on Confidence Interval) (Uppar Limit on Confidence Interval]
C Constituent C {mafL}
Source Decay Rate Constant (1/vear).
(positve numbers represent shinking plumes while negalive numbers represent expanding plumes)
(0 Constituent D [ lman)

% New Site/Clear Paste Example Data




urce DKl

Remediation Timeframe Decision Support System

Air Force Genter for Engineering and Environment

Version 2.0

Site Location and 1.D.

EX2

Data Input instructions:
- 10.80 ~ Enter value directly.
Empirical Data o
Value calculated by model.
~ (Dontenterany datd)

Constituent of Interest:
1. ENTER CONSTITUENT NAME AND HISTORICAL DATA

Concentration |maL ¥|

| | 3. OUTPUT GRAPH

Date Constituent A | Constituent B | Constituent C | Constituent D
(mmiddiyy) Benzene | 1,2-DCA |
1| 6/15/2015 2.01 0047
2| 9/15/2015 1.95 0048
3| 11/16/2015 175 0053
4| 5/11/2016 1.1 0045
5 11/M/2016 0.97 0062
6| 5M/2017 0.19 0.02
7| 3/26/2018 0.47 0.05
8| 10/18/2018 o041 0048
9| 5/1/2019 0.2 0023
10| 12/2/2019 0.11 0049
11| 5/27/2020 0.17 0024
12| 11/4/2020 0.193 0.02
13| 6/10/2021
14| 11/10/2021 0.122 0018
15

Print Historical Data

2, WHICH CONSTITUENT TO PLOT?

What is the cleanup level?

Benzene [ 0005|(mgiL)
1,2-DCA [ 0.005]man)
Constituent C [ lmgny
Constituent D C  many

DISSOLVED 1,2-DCA CONCENTRATION

(mgiL)
1.00E+00 - |
E| R2=0.3948

= 1.00E01 4 i | i
B [ | B [ u m
é ] []
I = e e ——— S—
£ 10003 |
& E
= :
o :
& 1.00E-04 -
G E

1.00E-05 +— : . . :

6/2015 8/2016 11/2017 1/2019 4/2020 6/2021
Time (day)

Mumber of Years Over Which to Plot Graph | 6] (yr) Update Graph
4. RESULTS

Predicted Date to Achieve Cleanup: | 2032 |

Confidence Interval on Predicted Cleanup Date: ® 90 % Confidence Interval

(at least 3 data peints needed to calculate confidence intervals) (195 % Confidente Interval

2024 to

(Lower Limit on Confidence Intervaly (Upper Limit on Confidence Interval)

Source Decay Rate Constant (1/year): 1.41E-01

(positive numbers represent shrinking plumes while negative numbers represent expanding plumes}

- New Site/Clear Paste Example Data




Source D KM
10.80 —» i
Remediation Timeframe Decision Support System Emiictioal Bata goec et ety
Air Force Center for Engineering and Environment Version 2.0 P B Value calculatad by model
Site Location and 1D S " (Don'terter any dats).
Constituent_ of _Interest: ] —
1. ENTER CONSTITUENT NAME AND HISTORICAL DATA | | 3. OUTPUT GRAPH
Concentration i mg v | DISSOLVED BENZENE CONCENTRATION
Date Conslituent & | Constituent B_| Consfituent C_| Constituent D (mgiL)
(mmidd/yy) = | t2Dca | | —"
- 1.00E+01 bl ioeride
1| /52015 201 0047 A | ;L_.__ R2= 09285
2| 97502015 1.95 0048 [ L
~ 1.00E+00 —= =
al 11/16/2015 1.75 0053 #._, ] —_h-_____.__l‘__r______
4 112016 11 0045 1 = [ o
[ 11472076 0.97 0.062 E 1.00E-01 - »
6| 542017 019 0.02 g -
7| 3/26/2018 047 005 TR e e s e e e TR T PO
8] 10182018 041 0048 g, ] |
ol &1/2019 0.2 0.023 & 1.00E-03
10 12/2/2019 011 0049 £ 3 ‘
11| 5272020 017 0024 =]
12 11/472020 0.193 0.02 R i |
13| 6/10/2021 ]
14] F7/1072021 0122 G078 1.00E-05 '
15 v | B8/2015 82016 112017 112019 4/2020 6/2021
- | Time (day)
Print Historical Data
2. WHICH CONSTITUENT TO PLOT? Number of Years Over Which to Plot Graph | 6| (yr) Update Graph
What is the cleanup level? 4. RESULTS
Predicted Date to Achieve Cleanup:
@ Benzene | 0.005/(mglL)
Corfidence Interval on Predicted Cleanup Date: (& D0 % Confidence Interval
[alleas! 3 dala points needad e calculate conNdance infervalsy r‘ 95 % Confidance Interval
) 1.2-0CA (.005](ma/L) )
2024 o I
[Lower Limit on Confidence Interval) (Lpper Limiton Conflidence Int2naly
L Caonstituent C |:|(mgﬂ_}
Source Decay Rate Constant (1/year):
[positive numbers represent shrinking plumes while n2gative numbers represent expanding plumes)
¢ ConsttuentD 0

3 New Site/Clear Paste Example Data




Vanco~uver Office

=

" #230,’ 171 West Esplanade
~ North Vancouver, BC

-

VIM3J9

-~

| T(604)283-9822

- Calgary Office

T (403) 263-2556
F(403)234-9033

- -

Edmonton Office

- #101,9636 - 51st Avenue NW
- Edmonton, AB T6E 6A5
- ) ABTSE 6/

T (780) 432-6441

T (780) 872-5980
F (780) 432-6271

- F(780) 872-5983

Lloydminster Office
22224 30.th Avenue N'E o~

#10, 6309 — 43rd Street W
Calgary, AB T2E 7K9

Lloydminster, ABTOV 2W9

- o ~
- - : 3 b - ] ] =
= p Regina Office & "o Sgska;oon Officg b . North Battleford Office o -~
P 5 Y 349 Maxwell Crescent #4, 1925"— ._‘l,st&venue N a #2,9802 — 27th Avenue S
- Regﬁa, SK S4‘N~5Y5 Saskatoon, SK S7K 6W1 North Battleford, SK S9A 1K5 -
- :y- T (306) 721-7W6!‘1 ™ T (306) 975-0401 - T (306) 445-1621 -
Tiis F(306)721-8128 F (306) 975-1076 F (306) 937-3731
-2 -t 2 E = -~
P 7 e - -
> ¥ - by o -
e - - v
o ~ www.clifton.ca -
& - -
: S, - - >
o 4 - i
we w
- ¥
o’ g
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