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1.0 INTRODUCTION

This semi-annual groundwater monitoring report was prepared by Cascadia Associates, LLC
(Cascadia) on behalf of NuStar Terminals Services, Inc. (NuStar) for the NuStar Vancouver Facility
(Facility) in Vancouver, Washington (Figure 1). This report presents the results of the groundwater
monitoring activities completed at the Facility during the third and fourth quarters of 2020.
Additionally, the report includes a summary and evaluation of interim action monitoring data for
the reporting period.

The Facility is located at the Port of Vancouver (POV) Terminal No. 2 in Vancouver, Washington
(Figure 1). The Facility Site Plan is shown on Figure 2. The property address is 2565 NW
Harborside Drive, Port of Vancouver, Vancouver, Washington 98660 (Latitude: N45° 38.26’,
Longitude: W122° 42.20"). The property is owned by the POV and leased by NuStar; the current
extent of the leasehold is shown on Figure 2. The Facility is on the north shore of the

Columbia River. Land adjacent to the Facility is industrial property also owned by the POV. The
Facility is approximately 19 acres in size located on Clark County Tax Lot Nos.: 151979-000,
502010-002,502010-000, and a portion of 502020-000, as well as a portion of the Washington
Department of Natural Resources tideland area managed by the POV.

2.0 GROUNDWATER MONITORING FIELD ACTIVITIES

The groundwater monitoring was performed in general accordance with the Groundwater
Monitoring Plan (GWMP; Ash Creek, 2008), which was approved by the Washington State
Department of Ecology (Ecology) in a letter to NuStar dated July 30, 2009. The monitoring program
for the third and fourth quarters of 2020 is summarized in Table 1. Deviations from the Table 1
program include the exclusion of sampling monitoring well EX-1, which was decommissioned during
the third quarter 2019 and awaiting replacement, as described in further detail in Section 7.0.

Two monitoring events were conducted during this period: the “third quarter” 2020 groundwater
monitoring event was conducted from October 5 through 9, 2020, and the fourth quarter 2020
event was conducted from December 7 through 10, 2020. The third quarter monitoring event was
initially scheduled for mid-September but could not be conducted as scheduled due to hazardous
air quality in the region associated with forest fires. On September 17, 2020, a request was made to
Ecology to postpone the monitoring event until early October when air conditions would likely be
improved. Ecology approved the extension request on the same day. While the October 2020 event
was technically conducted during the fourth quarter 2020, the event is referred to in this document
as the “third quarter” monitoring event to prevent confusion with the December 2020 monitoring
event.

2.1 WATER LEVEL MEASUREMENTS

Third quarter 2020 groundwater levels were measured on October 5, 2020, and fourth quarter
2020 groundwater levels were measured on December 7, 2020. The depth to groundwater was
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measured at Facility monitoring wells, multi-level groundwater monitoring (MGMS) wells, and
selected off-site wells (MW-14, MW-17, MW-23i, MW-25i, MW-26, MW-E, MW-F, MW-G, S-1, and
S-2). Monitoring well locations are shown on Figure 2.

Depth to groundwater and groundwater elevation data are summarized in Table 2. The wells are
screened in three different groundwater zones: Shallow, Intermediate, and Deep as defined in the
Remedial Investigation report for the Facility (Apex, 2013).

2.2  MONITORING WELL SAMPLING AND ANALYSIS

The sampling and analysis program for third and fourth quarter 2020 is summarized in Table 1.
Groundwater monitoring data sheets for the sampling events are included in Appendix A. For
quality assurance/quality control (QA/QC), field blanks and equipment blanks were prepared, and
sample duplicates were collected from wells MW-7, MW-12, MW-19, and MGMS3-40 during the
third and fourth quarter 2020 sampling events.

For both sampling events, the samples were uniquely labeled, stored in insulated coolers with ice,
and transported under chain-of-custody protocol to Apex Laboratories of Tigard, Oregon, for
laboratory analysis. Samples were analyzed for halogenated volatile organic compounds (HVOCs)
by U.S. Environmental Protection Agency (EPA) Method 8260B. Select samples were analyzed for
total organic carbon (TOC) by SIM 5010C. Groundwater analytical results for both events are shown
in Table 3. Historical data are tabulated in Appendix B.

The terminal handled and distributed bulk fertilizer products, primarily urea but also mono-
ammonium phosphate, continuously from 2013 up until September 2020. The former contract with
the fertilizer supplier has been terminated and it is uncertain whether fertilizer will be handled at
the terminal in the future under a new contract. Urea cannot be directly measured in water but can
be estimated by analysis of the primary urea constituents: ammonia, nitrate, and nitrite. To
evaluate for urea in groundwater during the third and fourth quarter 2020 monitoring events,
Facility monitoring wells were sampled for nitrate as nitrogen and nitrite as nitrogen by EPA
Method 300.0 and ammonia as nitrogen by EPA Method 350.1.

Samples from select wells were also analyzed for ethene, ethane, and methane to assist in evaluating
remedial parameters. Apex Laboratories subcontracted to Air Technology Laboratories of City of
Industry, California, using chain-of-custody protocols, for laboratory analysis of ethene, ethane, and
methane by Method RSK-175.

3.0 GROUNDWATER ELEVATIONS

Groundwater elevations and estimated elevation contours for the Shallow and Intermediate Zone
wells for the third quarter 2020 are shown on Figures 3 and 4, respectively. Groundwater
elevations and estimated elevation contours for the Shallow and Intermediate Zone wells for the
fourth quarter 2020 are shown on Figures 5 and 6, respectively.
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3.1 THIRD QUARTER 2020

Shallow Zone. On October 5, 2020, depth-to-groundwater measurements were made at Shallow
Zone monitoring wells in accordance with the groundwater monitoring plan provided in Table 1.
The observed depths to groundwater in these wells ranged from 26.88 to 33.81 feet below the top
of casing (BTOC), and the corresponding groundwater elevations in these wells ranged from 3.50 to
6.58 feet above mean sea level (MSL; Table 2).

During the third quarter 2020 monitoring event, gauging of the Shallow Zone wells was completed
between 9:36 AM and 2:41 PM. During that time interval, the water level in the adjacent

Columbia River decreased by 1.96 feet. River stage data were obtained from the nearest National
Oceanographic and Atmospheric Administration (NOAA) tide station (Columbia River—
Vancouver), which is located approximately 0.5 mile upstream of the Facility.

As shown in Table 2, groundwater elevations on average were 5.9 feet lower in October 2020 than
during the previous monitoring event in June 2020. During the third quarter 2020 gauging event, and
consistent with previous gauging data, there was a northwest to eastern groundwater divide between
wells MW-10 located in the northwest and well MW-15 located in the east. To the south/southwest of
the divide, groundwater flow was to the river; and to the north/northeast of the divide, groundwater
flow was away from the river to the east/northeast (Figure 3).

Intermediate Zone. On October 5, 2020, depth-to-groundwater measurements were made at
Intermediate Zone monitoring wells in accordance with the groundwater monitoring plan provided
in Table 1. Groundwater levels in Intermediate Zone wells were measured during a predicted tidal
inflection to minimize the magnitude of tidal influence on water levels during the gauging event.
Water levels were measured from Intermediate Zone wells between 11:20 AM and 2:46 PM on
October 5, 2020. During the time interval in which Intermediate Zone wells were gauged, water
levels in the adjacent Columbia River decreased by 1.20 feet.

During the October 5, 2020 water level measurements, the observed depths to groundwater in the
Intermediate Zone wells ranged from 28.38 to 30.13 feet BTOC, and groundwater elevations in
these wells ranged from 3.13 to 4.32 feet above MSL (Table 2). As shown in Table 2, groundwater
elevations in the Intermediate Zone were approximately 5 feet lower in October 2020 than during
the previous monitoring event in June 2020. During the October 2020 gauging event, the
Intermediate Zone groundwater gradient beneath the Facility was toward the river to the
south/southwest (Figure 4).

Deep Zone. Depth to groundwater was measured in well MW-24d, which is screened from 210 to
230 feet below ground surface (bgs), within the Troutdale Formation. Depth to water in well
MW-24d was 28.26 feet BTOC, corresponding to an elevation of 5.65 feet above MSL. A
groundwater potentiometric map was not prepared for Deep Zone groundwater.
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3.2 FOURTH QUARTER 2020

Shallow Zone. On December 7, 2020, depth-to-groundwater measurements were made at Shallow
Zone monitoring wells in accordance with the groundwater monitoring plan provided in Table 1.
The observed depths to groundwater in these wells ranged from 26.18 to 33.38 feet BTOC, with
groundwater elevations ranging from 4.69 to 6.57 feet above MSL (Table 2).

During the fourth quarter 2020 monitoring event, gauging of the Shallow Zone wells was completed
between 9:34 AM and 11:49 AM. During the gauging activities, the water level in the adjacent
Columbia River increased by 0.75 foot with a maximum river stage difference of 0.77 foot. As shown
in Table 2, groundwater elevations on average were around 1 foot higher in December 2020 than
the previous gauging event in October 2020.

A northwest to southeast trending groundwater divide was observed in the western and central
portion of the property between wells MW-10 and MW-3. To the south/southwest of the divide,
groundwater flow was to the river; and to the north/northeast of the divide, groundwater flow was
away from the river to the east/northeast (as shown on Figure 5).

Intermediate Zone. During the December 7, 2020 gauging event, depth to groundwater was
measured in Intermediate Zone wells between 10:30 AM and 12:31 PM. During this time period,
water levels in the adjacent Columbia River decreased by a net 0.03 foot with a maximum river
stage difference of 0.25 foot. The observed depths to groundwater in Intermediate Zone wells
ranged from 26.68 to 29.34 feet BTOC, and groundwater elevations in these wells ranged from 4.59
to 5.69 feet above MSL (Table 2). As shown in Table 2, groundwater elevations on average were
around 1 foot higher in December 2020 than the previous monitoring event in October 2020.
During December 7, 2020 gauging event, groundwater flow was relatively flat, with an isolated
groundwater high around well S-1, but a slight riverward gradient to the southeast of well S-1
(Figure 6).

Deep Zone. Depth to water in Deep Zone well MW-24d was 28.80 feet BTOC, corresponding to an
elevation of 5.11 feet above MSL (Table 2).

4.0 GROUNDWATER SAMPLE ANALYTICAL RESULTS

Complete copies of the laboratory reports for the third and fourth quarter 2020 groundwater
monitoring events, including the quality assurance evaluation report and chain-of-custody
documentation, are included in Appendix C.

4.1 THIRD QUARTER 2020

The October 2020 monitoring program included the collection of groundwater samples from the
wells identified in Table 1. Groundwater samples from these wells were analyzed for HVOCs, nitrate
as nitrogen, nitrite as nitrogen, and ammonia as nitrogen. The HVOC and nitrate/nitrite/ammonia
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results for third quarter 2020 are summarized in Tables 3 and 4, respectively; VOC data are shown
on Figure 7, and nitrate and ammonia results are shown on Figure 8.

4.2 FOURTH QUARTER 2020

The December 2020 monitoring program included the collection of groundwater samples from the
wells as shown in Table 1 with the exception of the sample from monitoring well MW-24d. Field
staff were unable to collect a sample from well MW-24d as they could not insert the bladder pump
ensemble to the target depth as in previous events. After several troubleshooting attempts, the
field staff still could not insert the ensemble into the casing without encountering what felt like an
obstruction at depth. It is possible that the tubing was bent or coiled, thus limiting access at depth.
During the next monitoring event, new tubing will be dedicated to see if this allows sufficient access
without obstruction.

The monitoring well samples were analyzed for HVOCs, nitrate as nitrogen, nitrite as nitrogen, and
ammonia as nitrogen. The sample results for fourth quarter 2020 are summarized in Tables 3 and
4; VOC data are shown on Figure 9, and nitrate and ammonia results are shown on Figure 10.

4.3 EVALUATION OF RESULTS

VOC concentration trend plots for each monitoring well are provided in Appendix D. Monitoring
results demonstrate decreasing VOC concentration trends in Shallow and Intermediate Zone
groundwater in 30 of 33 monitoring wells. VOC concentration trends were slightly increasing for
trichloroethene (TCE) in wells MW-17, MW-19, and MGMS3-132 and tetrachloroethene (PCE) in
wells MW-17 and MGMS3-132. The concentrations of PCE and TCE in wells MW-17 and
MGMS3-132 have consistently been variable and relatively low (i.e., PCE ranging from less than

1 microgram per liter [pug/L] to 16.3 pg/L for MGMS3-132 and TCE ranging from less than 0.5 pg/L
to 28.2 pg/L for MW-17); therefore, it is difficult to identify a discernable concentration trend for
the wells. While concentrations of PCE have declined in well MW-19, concentration trends for TCE
have been predominately stable to slightly increasing. The increase in TCE may be the result of the
conversion of chlorinated hydrocarbon mass from PCE to TCE during reductive dechlorination. A
discussion of reductive dechlorination and total molar ethene mass is presented in Section 5.3.

Ammonia, nitrate, and nitrite results are provided in Table 4 and on Figures 8 and 10. The highest
concentrations of ammonia and nitrate were found in the western area of the property in Shallow
Zone groundwater. Concentrations of ammonia and nitrate in the Intermediate Zone groundwater
were more similar throughout the Facility, with slightly higher concentrations being found in
localized areas in the center of the Facility. Fertilizer products have historically been stored at the
Facility, although the specific products and storage areas have changed over time. Historical
fertilizer handling operations ceased in late August 2008. The Facility obtained a new contract in
2014, and, at that time, resumed fertilizer handling and distribution processes. This fertilizer
contract continued until it was terminated and the last shipment was received in September 2020.
There is currently no active receiving, handling or distribution of fertilizer products at the NuStar
facility. Historical nitrate results are also provided in Table 4. For wells in which historical data are
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available, the concentrations of nitrate and ammonia in October and December 2020 are generally
similar to or less than historical results. A Supplemental Remedial Investigation (SRI) will be
initiated in the first semi-annual 2021 reporting period, upon Ecology approval, to further assess
the nature and extent of ammonia, nitrates, and nitrites in groundwater at the Facility.

5.0 INTERIM ACTION MEASURE ACTIVITIES

Several interim actions have been implemented at the Facility, as listed below.

e Between 2000 and 2005, a remediation system operated at the Facility that included: (1) a
re-circulating system to treat groundwater, and (2) vapor extraction to treat soil. The interim
action system pumped groundwater from extraction wells installed near the river, treated the
pumped water with potassium permanganate, and then filtered and pumped the water into a
series of injection wells along the railroad tracks. For soil, a soil vapor extraction (SVE)
system withdrew soil vapors from wells IW-1, IN-2, IN-3, IN-4, EX-1, EX-3, EX-4, and EX-5.
This SVE system was inactivated in 2005 because it no longer was removing significant VOC
mass.

e Bioremediation injections for remediation of Facility groundwater and the installation of an
SVE system for the remediation of HVOCs in vadose-zone soils was completed in the
spring/summer of 2008. These activities are herein referred to as the 2008 interim action.
This SVE system has been operating since 2008.

e The SVE system was expanded and additional bioremediation injections were completed
during the summer of 2011, which is referred to herein as the 2011 interim action. Details
of the 2008 and 2011 interim actions are provided in the Interim Action Installation Report
(Ash Creek, 2009b) and the 2011 Interim Action Evaluation Report (Ash Creek, 2012),
respectively.

e Additional bioremediation injections were completed in 2016 adjacent to the seawall at the
Facility in accordance with the 2015 Interim Action Work Plan (Apex, 2016). This work is
referred to as the 2016 interim action. The Interim Action Summary Report (Apex, 2017)
describes the scope and preliminary results of the 2016 interim action.

The 2008, 2011, and 2016 interim actions and results to date are described in the following
subsections.

5.1 SUMMARY OF 2008 AND 2011 INTERIM ACTIONS

The 2008 interim action consisted of SVE in the vadose zone and enhanced anaerobic
bioremediation of the Shallow Zone groundwater. The 2008 enhanced bioremediation locations
and the SVE system layout are shown in Appendix E. The 2008 SVE system removed approximately
3,150 pounds of HVOCs between startup in September 2008 and the expansion in 2011. The mass
removal rate at startup in 2008 was 58.8 pounds per day (Ibs/day). The removal rate decreased to
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an average of 1.7 Ibs/day by the third quarter of 2011. A mass removal chart for the 2008 SVE
system is provided in Appendix E.

A soil and groundwater investigation in 2010 indicated that the 2008 interim action had reduced
HVOCs in vadose-zone soils by 90 percent for PCE and 98 percent for TCE and had reduced total
molar ethene concentrations in source area groundwater by 77 percent (Ash Creek, 2011). The
investigation results were summarized in an appendix to the 2011 Interim Action Work Plan (Work
Plan; Ash Creek, 2011) that was submitted to Ecology on March 25, 2011. The Work Plan included a
proposal for the expansion of the SVE system to include 17 additional SVE well locations, additional
bioremediation injections in the 2008 interim action area, and bioremediation injections in an
expanded interim action area. On May 23, 2011, Ecology approved the Work Plan. The bioinjection
activities were conducted from July 21 through August 31, 2011, and the SVE installation activities
were conducted from August 2 through 5, 2011, and August 29 through October 3, 2011. The 2008
and 2011 bioremediation injection locations are shown on Figure 11.

The initial Facility SVE system installed in 2008, herein referred to as the 2008 SVE system, was
comprised of 17 wells, divided among five branches, which were connected by a network of
underground piping as shown on drawings provided in Appendix E. As part of the 2011 SVE system
expansion, Branches 4 and 5 were disconnected from the other system branches and were
connected to a new blower unit located approximately 150 feet to the northeast of the railroad
tracks (Figure 13). The wells and piping associated with Branches 4 and 5 and the associated
blower unit are herein referred to as the North System.

In August 2011, 17 additional SVE well pairs (for a total of 34 additional SVE wells) were installed
within and to the south of Warehouse No. 13 (a.k.a. the Butler Building), in general accordance with
the Work Plan (Ash Creek, 2011; Figure 13). For each well pair, one well is screened in vadose-zone
soils from 10 to 15 feet bgs and the second well is screened in vadose-zone soils from 15 to

25 feet bgs. These 17 well pairs, along with the Branch 1 through 3 wells from the 2008 SVE system,
are piped underground to a blower unit located outside of the southeast corner of Warehouse

No. 13. These SVE wells, associated underground piping, and the blower unit are herein referred to
as the South System.

5.2 SUMMARY OF 2016 INTERIM ACTION

NuStar and the POV submitted a joint Feasibility Study (FS) to Ecology in March 2014 (Apex and
Parametrix, 2014). To avoid potential delays in groundwater treatment while working through the
FS and the associated regulatory approval process, NuStar proposed to implement a portion of the
recommended remedial action for the NuStar source area as an interim action. The details of the
proposed interim action were submitted to Ecology in an Interim Action Work Plan on

September 15, 2015. After a 30-day public comment period from May 12 to June 10, 2016, the
Work Plan was approved on June 14, 2016. The interim action consisted of bioremediation
injections along the southern portion of the NuStar terminal near the seawall. Per Ecology’s
request, the interim action also included baseline sediment and surface water sampling in the
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Columbia River. Additionally, enhanced bioremediation injections were implemented in an isolated
area to the northwest of the NuStar terminal (the Northwest [NW] Area), which has been less
responsive to monitored natural attenuation than at the NuStar terminal. The NW Area
bioremediation injections were completed as a joint project between NuStar and the POV.

The NW Area injections were completed in July 2016 and included the injection of 52,000 gallons of
bioremediation oil substrate (EosPro, diluted with water) into the Shallow Zone groundwater
through 30 boreholes in the vicinity of and between (NuStar) monitoring wells MW-14 and MW-26.
Figure 12 illustrates the approximate boring locations in the NW Area. The same substrate material
was injected at the NuStar terminal in August and September 2016 and included the injection of
100,000 gallons of EosPro (diluted with water) into 72 borings along the southern portion of the
Facility, adjacent to the seawall. Figure 12 identifies the approximate locations of the injection
borings near the NuStar seawall. In accordance with the approved Interim Action Work Plan, a
summary of the groundwater injection and surface/water sampling activities was provided to
Ecology in an Interim Action Summary Report on June 29, 2017 (Apex, 2017). The report included
the results of the baseline surface water and sediment sampling as well as the results of two
quarters of post interim action groundwater monitoring. A brief evaluation of the groundwater
monitoring results from the interim action area is summarized in Section 5.3 below.

5.3 INTERIM ACTION MONITORING AND EVALUATION

This section summarizes the scope and results of groundwater monitoring that has been performed
to evaluate the effectiveness of interim actions. Effectiveness is evaluated by reviewing HVOC and
ethene concentration trends and TOC concentrations in groundwater. Effectiveness of the SVE
system is evaluated based on the mass removal rate.

5.3.1 Enhanced Bioremediation Injections

Groundwater samples collected from wells MP-1, MW-7, MW-12, MW-13, MW-19, MW-24i, MW-26,
MGMS1-43, MGMS2-40, and MGMS3-43 during the third and fourth quarter 2020 events were
analyzed for TOC by EPA Method 5310 D and ethene by Method RSK-175, to evaluate the
performance of the bioremediation injections.

In addition to the laboratory analysis of groundwater samples, field measurements of oxidation-
reduction potential (ORP) and dissolved oxygen (DO) were collected from the monitoring wells
during the third and fourth quarter 2020 monitoring events. Table 5 shows the results of interim
action groundwater monitoring from the February 2007 baseline event through the fourth quarter
2020 monitoring event. Wells MW-24i and MGMS2-40 are not located within the 2008 interim
action injection area but are located within the footprint of the 2011 and 2016 interim action areas;
therefore, interim action monitoring data for these wells are presented from the second quarter
2011 baseline event through the fourth quarter 2020. Wells MW-13, MW-14, MW-19, MW-26,
MGMS-1, and MGMS-3 are not located within the 2008 or 2011 interim action areas but are within
the 2016 interim action area; therefore, monitoring data for those wells are presented from
September 2016 through December 2020.

Project No. 0060-002-008 February 2021
Page 8



Semi-Annual Groundwater Monitoring Report—July through December 2020 ‘ C 0 S C G d ] 0

NuStar Vancouver Terminal " Associates, LLC
Vancouver, Washington

A discussion of reductive dechlorination of HVOCs in groundwater from prior to the 2008 interim
action through the fourth quarter 2020 is provided below.

5.3.1.1 VOC Concentrations Evaluation

Bioremediation injections in the primary source area at the Facility were initiated in 2008 and
expanded in 20111%; bioremediation injections along the riverbank and in the NW Area were
completed in 2016. Additionally, seven injection boreholes were advanced in 2016 in the area of
wells MP-1 and EX-1, located on the western side of the (former) primary source area. The
following paragraphs evaluate the results to date in each of these areas.

Primary Source Area. Concentration trend plots for PCE, TCE, total dichloroethene (DCE), and
vinyl chloride (VC) in 2008/2011 interim action area wells MW-7, EX-1, MP-1, and MGMS2-40 are
provided in Appendix F. VOC data are included from the baseline monitoring event that was
completed prior to the 2008 interim action (first quarter 2007; second quarter 2007 for well
MGMS2-40) through December 2020. As described in Section 2.0, monitoring well EX-1 has not
been sampled since the fourth quarter of 2018, but results through the fourth quarter 2018
monitoring event are included for completeness. The concentrations of PCE and TCE have
decreased in each well. The concentrations of PCE and TCE in wells MW-7, EX-1, and MGMS2-40
have been reduced by more than 98 percent since the interim measures were initiated. The
concentrations of PCE and TCE in well MP-1 have decreased by approximately 78 percent and
90 percent, respectively, between the February 2007 baseline event and the December 2020
monitoring event.

Another indicator of effective treatment of chlorinated ethenes is a decrease in the total molar
chloroethene concentration (the molar concentration of PCE, TCE, DCE, and VC combined). The use
of total molar concentrations allows an assessment of changes in the total number of related
contaminant molecules as the reductive dechlorination process transitions from the relatively
heavy PCE to the progressively lighter TCE, DCE, and VC. Molar concentration trend plots for wells
MW-7, EX-1, MP-1, and MGMS2-40 are provided in Appendix F. Between the February 2007
baseline event and the December 2020 monitoring event, total molar concentrations in wells MP-1,
MW-7 and MGMS2-40 decreased between 83 percent (well MP-1) to over 99 percent (well MW-7).
Between the February 2007 baseline event and the December 2018 monitoring event, total molar
concentrations in well EX-1 decreased over 99 percent.

Riverbank Area. Wells MW-12, MW-13, MW-19, MGMS1-43, and MGMS3-40 are located within the
2016 riverbank interim action area and, therefore, are useful for evaluating the effectiveness of the
2016 interim action. Concentration trend plots for PCE, TCE, DCE, and VC in these wells are provided
in Appendix F. As shown on the trend plots, monitoring results from the 2016 interim action area
indicate reductions in concentrations of PCE and TCE of over 95 percent in groundwater from wells

1 The description of the primary source area or “source area” is detailed in the Remedial Investigation Report
(Ash Creek, 2009a); the location is identified on Figure 2 of this report.
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MW-12, MW-13, and MGMS3-40 after the 2016 enhanced bioremediation injections. For example,
concentrations of PCE and TCE in well MW-13 in June 2016, prior to the injection event, were 2,470
and 1,820 pg/L, respectively. By December 2020, PCE and TCE were not detected at concentrations
above the detection limit (0.400 pg/L). DCE concentrations have also decreased. The DCE
concentrations in wells MW-12, MW-13, and MGMS3-40 have all been reduced by greater than 78
percent since the 2016 enhanced bioremediation injections; concentrations of DCE in well
MGMS1-43 have decreased by approximately 81 percent since 2007 and 16 percent since 2016.
Unlike wells MW-12 and MW-13, VOC concentrations in well MW-19 have not shown a response to
the 2016 oil injections. Well MW-19 is in an area of consistently flat groundwater gradient, and it
appears based on the TOC readings from this well (see Table 5) that the oil substrate did not reach
the area of this well. However, the presence of VC in the groundwater samples from the well support
that reductive dechlorination is occurring near the well.

The third and fourth quarter 2020 results showed a continued decrease of ethenes in most of the
riverbank wells suggesting that the oil substrate is becoming depleted, and enhanced reductive
dechlorination has slowed significantly in response. Additional discussion of ethene production is
provided in the sections below. Future quarterly monitoring will be utilized to further evaluate
these concentration trends, both in the Shallow Zone source area as well as outside of the source
area treatment zone and in Intermediate Zone groundwater.

Northwest Area. Wells MW-14 and MW-26 are located within the 2016 NW Area interim action
area and, therefore, are useful for evaluating the effectiveness of the interim action in this area.
Concentration trend plots for PCE, TCE, DCE, and VC in these wells are provided in Appendix F.
Response to the 2016 interim action injections was delayed and reduced in these wells, likely due
to the typically flat or north/northwest groundwater gradient slowing the spread of the oil
substrate. However, average concentrations of PCE and TCE pre-2016 injections remain higher than
average concentrations post-2016 injections for MW-14 and MW-26, indicating that although
injections were not as effective in the NW Area, there still has been moderate success at decreasing
concentrations. These wells are located on the periphery of the injection area, limiting their utility
in monitoring the effectiveness of the injections. Continued quarterly groundwater monitoring will
be conducted to further evaluate concentration trends.

53.1.2 Ethene Evaluation

Ethene is an end product of the reductive dechlorination process. The detection of ethene confirms
the completion of the reductive dechlorination pathway and the destruction of the target HVOCs at
the Facility. Ethene degrades quickly in most natural environments; therefore, observing increases
in ethene concentration can be difficult. During the second semi-annual 2020 monitoring period,
ethene was detected in four of the eleven 2016 interim action area monitoring wells sampled
(MW-12, MW-13, MGMS2-40, and MGMS3-40). Further discussion of ethene results is provided
below.

Primary Source Area. While the focus of the 2016 interim actions was not located in the area
historically identified as the “primary source area,” there was some overlap between the 2008/2011
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interim action injection areas and the 2016 interim action injection area, namely in the vicinity of
wells MP-1 and EX-1. Concentrations of ethene in well MP-1 reached a maximum of 328 pg/L in
March 2017, decreased to 83.2 pg/L in June 2017, and then decreased to below reporting limits

(1.0 to 13 pg/L) in all samples collected since then (September 2017 through December 2020).
These data suggest that the 2016 bioremediation substrate injected near well MP-1 was effective for
stimulating reductive dechlorination; however, the mass of substrate may be diminished.

Ethene has been detected in well EX-1, with the highest concentration measured in June 2018
(99.2 pg/L). In the September 2018 monitoring event, ethene was detected an order of magnitude
lower (2.9 ug/L) and not detected in well EX-1 during the December 2018 monitoring event. As
described in Section 2.0, well EX-1 has not been sampled since the December 2018 sampling event
due to damage to the well and was abandoned in September 2019.

Monitoring well MGMS2-40 is located near, but outside of, the 2016 interim action injection area,
and within the footprint of the 2011 interim action injection area. Ethene concentrations in well
MGMS2-40 increased in response to the 2011 injections and remained elevated, although with
variability through March 2018. Ethene was not detected in well MGMS2-40 in the July 2018
sample but has been detected during subsequent monitoring event samples, at concentrations
ranging from 1.4 to 78 pg/L. The presence of ethene in several interim action area wells, along with
decreasing PCE and TCE concentrations, indicate that reductive dechlorination has been ongoing
near this well since the 2011 injections.

Riverbank Area. Prior to the 2016 interim action injections, ethene was not present in groundwater
in wells located in the 2016 interim action area, including wells MW-12, MW-13, and MGMS3-40, as
shown in Table 5. Since the completion of the 2016 interim action injections, ethene has been
detected in all four 2016 interim action area wells. The presence of ethene suggests that the 2016
injections have successfully resulted in the complete reductive dechlorination of the PCE and TCE. A
summary of the presence and persistence of ethene in each riverbank area interim action well is
provided below; ethene concentrations are tabulated in Table 5:

o Ethene concentrations in well MW-12 increased from non-detect prior to the 2016 interim
action, to 75.2 pg/L in March 2017, and remained elevated between March 2017 and
September 2017. Concentrations of ethene in well MW-12 have been non-detect since
November 2017 (reporting limit of 1.0 to 13.0 ug/L), except for detections in
September 2019 (1.1 pg/L), October 2020 (56 pg/L) and December 2020 (3.6 ug/L).

e PCE and TCE concentrations in MW-13 have decreased significantly between
September 2016 and December 2020 (from 5,090 ug/L and 951 pg/L, respectively, to
<0.400 pg/L and <0.400 pg/L, respectively), but it was not until November 2017 that ethene
was detected in the well. Since then, concentrations of ethene continued to rise to 500 pg/L
by July 2018 and then decreased to 7.1 pg/L in December 2018. Ethene concentrations have
been below the reporting limit (1.0 pg/L) since then, except for a detection in March 2020
(18.0 pg/L) and October 2020 (120 pg/L).
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o Ethene was first detected in well MW-19 during the September 2017 monitoring event and

was detected in every sampling event since (except for in December 2019, October 2020,
and December 2020) with the highest concentration (271 pug/L) detected during the
June 2018 sampling event. Concentrations have since decreased and were below the
detection limit (1.0 ug/L) in the December 2019 sampling period and were detected at 7.5
and 5.0 pg/L in the first and second quarter 2020 sampling events, respectively, and then
back to below the detection limit (1.0 pg/L) in the October 2020 and December 2020
sampling events. As previously stated, VC concentrations in groundwater samples collected
from well MW-19 in the June 2018 monitoring event were the highest since the well was
first sampled in 2002. Since then, concentrations of VC have continued to decrease.
Collectively, these data confirm reductive dechlorination around well MW-19 and that
chlorinated VOC mass is being degraded.

e Ethene was detected in well MGMS3-40 during the first monitoring event after the 2016
injections (December 2016) and has been detected during each subsequent monitoring
event through December 2020, at concentrations ranging from 4.1 pg/L to 242 ug/L. The
only exception being the December 2019 sampling event, when concentrations of ethene
were below the detection limit (1.0 pg/L).

NW Area. Ethene concentrations in wells MW-14 and MW-26 have not been detected above the
reporting limit (1.0 to 13 ug/L) since ethene monitoring was initiated in September 2016. As stated
above, these wells are located on the periphery of the injection area, limiting their utility in
monitoring the effectiveness of the injections.

53.1.3 Total Organic Carbon Evaluation

The presence of elevated TOC indicates that the bioremediation injections have increased the
electron donor carbon source needed to reductively dechlorinate the HVOCs present in
groundwater at the Facility. While a baseline monitoring event was not conducted prior to the 2016
injection event, TOC data are available for wells MP-1 and MW-12 (riverbank area) for the event
prior to the injections (June 2016) and the two events concurrent with and following the injections
(September and December 2016). TOC was further analyzed between March 2017 and

December 2020 at select wells. TOC results are tabulated in Table 5. A discussion of the TOC results
is provided below.

Primary Source Area. Seven bioremediation injection points were located near well MP-1 during
the 2016 interim action. In well MP-1, TOC values increased by over three orders of magnitude
between June and September 2016, with concentrations remaining elevated during the

December 2016 event. During the March 2017 event, the TOC values remained stable from the
previous event; however, TOC values decreased in June 2017 by an order of magnitude and further
decreased in September 2017 by another order of magnitude before remaining stable through
December 2020. At well EX-1, the TOC concentration increased by two orders of magnitude
following the 2016 interim action injections, then decreased an order of magnitude during the
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June 2017 event, and has remained relatively consistent since that time at concentrations ranging
between 11 and 44 mg/L. As described in Section 2.0, well EX-1 has not been sampled since the
December 2018 sampling event due to damage to the well and was abandoned in September 2019.
These results indicate utilization of the oil substrate in the dechlorination of HVOCs, supporting the
significant decreases in VOC concentrations observed following the 2016 bioremediation injections
in this area.

Riverbank Area. The following describes TOC results in the riverbank portion of the 2016 interim
action area (wells MW-12, MW-13, MW-19, MGMS3-40, and MGMS1-43).

e In groundwater collected from well MW-12, TOC concentrations increased by over three
orders of magnitude between June and September 2016, with concentrations remaining
elevated during the December 2016 monitoring event. Between December 2016 and
March 2017, TOC concentrations in well MW-12 decreased by an order of magnitude and
then gradually decreased another order of magnitude between June 2017 and June 2018.
TOC concentrations have remained stable to slightly decreasing from July 2018 to
December 2020.

o Atwell MW-13, TOC concentrations were elevated during the September 2016 sampling
event, and then decreased by three orders of magnitude by the November 2017 event. TOC
concentrations have remained relatively stable in well MW-13 through the December 2020
sampling event.

o Atwell MW-19, TOC values were low (one to two orders of magnitude below concentrations
observed in wells MP-1 and MW-12) from September 2016 through November 2017, then
increased by an order of magnitude in the March 2018 through June 2018 results. TOC
concentrations decreased from June to September 2018, where they remained relatively
stable (between 5.38 and 19.1 pg/L) through March 2020. Concentrations of TOC increased
slightly in the June 2020 sampling event to 40.1 pg/L and then decreased to 19.7 pg/L and
17.3 pg/L in the October 2020 and December 2020 sampling events, respectively.

e Atwell MGMS3-40, TOC concentrations increased during the September and
December 2016 groundwater monitoring events, then decreased by an order of magnitude
during the March 2017 event and have remained stable through December 2020.

o At well MGMS1-43, the TOC concentration in groundwater has remained relatively low and
steady from September 2016 through December 2020 and does not appear to be
significantly influenced from the oil injections in 2016.

With the exception of well MGMS1-43, TOC concentrations in riverbank area wells indicate
utilization of the oil substrate in the dechlorination of HVOCs, which is supported by decreasing
VOC concentrations in most riverbank area wells.

NW Area. In wells MW-14 and MW-26, TOC concentrations did not increase after the
September 2016 injections. TOC levels in these wells have historically been low and stable.
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Concentrations of TOC in well MW-14 increased an order of magnitude, from 5.06 mg/L in
September 2018 to 50.0 mg/L in December 2019 before decreasing to 4.22 mg/L in June 2020 and
remained low and stable in the October and December 2020 sampling events (2.79 mg/L and

3.05 mg/L, respectively). TOC concentrations in this well will continue to be monitored to better
assess the accuracy of the increased TOC measurement.

Summary of Enhanced Bioremediation Results Following the 2016 Interim Action. The 2016
groundwater interim action was implemented in July through September 2016 and included over
72 bioremediation injections at the NuStar Facility and 30 bioremediation injections at the off-
facility Northwest Area. Since implementation, groundwater in the 2016 interim action area has
been monitored for 18 quarters for indicators of reductive dechlorination. The results from the
third and fourth quarter 2020 sampling events are consistent with previous events and indicate
that reductive dechlorination is occurring. Specifically:

e Up to three orders of magnitude reduction of PCE and TCE concentrations have been
observed between the September 2016 and December 2020 monitoring events in some of
the 2016 interim action area wells.

e Observed trends in breakdown product concentrations are consistent with reductive
dechlorination of chlorinated ethene compounds.

e After the 2016 injections, ethene was first detected in four riverbank interim action
monitoring wells in March 2017. Detections of ethene in Facility wells have continued
through December 2020, although concentrations are starting to taper off in many of the
wells. TOC concentrations are also decreasing and are below 10 mg/L in the majority of
wells, indicating that an additional injection event may be needed in the area to further
reduce VOC concentrations and achieve site goals.

As identified above, wells MW-14 and MW-26 are located on the periphery of the injection area in
the Northwest Area and provide limited utility in evaluating the effectiveness of the 2016 interim
action in this area. However, VOC and ethene concentrations in these wells have continued to
decrease supporting that reductive dechlorination is occurring in this area.

5.3.2 SVE Systems — Monitoring and Mass Removal Evaluation

The following paragraphs summarize the monitoring and analytical results as well as the total VOC
mass removal for the North and South SVE Systems at the Facility. Field vapor measurements were
collected with a photoionization detector (PID). Effluent vapor samples from the SVE systems were
collected into Summa™ canisters and submitted to Eurofins Air Toxics Inc. in Folsom, California, for
analysis of HVOCs by EPA Method TO-15.

The North SVE System has been non-operational since May 2017 due to the blower motor failing.
The rotor is locked and blown fuses were noted on two of the three legs. A replacement blower is
required to return the North SVE system to operation. The terminal is planning modifications to the
rail alignment at the Facility to accommodate modifications to one of its storage areas; part of the
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planned work will require the abandonment and potential relocation of several of the SVE wells in
the North SVE system. As of December 2020, the modifications to the terminal infrastructure have
not been initiated and the North SVE system remains non-operational.

Starting in May 2018, SVE monitoring events have occurred on a bi-monthly, rather than monthly,
basis after it was deemed frequent enough to sufficiently maintain the system and quantify mass
removal. During the January 2020 SVE monitoring event, corrosion was identified in the outlet from
the knockout drum and the South SVE system was turned off to prevent the potential for leakage of
effluent water. System repairs were planned for the spring/summer 2020 but were postponed due
to health and safety concerns associated with the Covid-19 pandemic. A series of SVE blower,
knockout drum, and piping valve repairs were conducted in November and December 2020. The
South SVE system was returned online on December 7, 2020 and an SVE monitoring event was
conducted on December 14, 2020.

North SVE System operating and analytical data are provided in Tables 6 and 7, respectively. As
discussed above, the North SVE system was not operational during this reporting period; therefore,
data are from the period prior to May 2017. South SVE System operating and analytical data are
provided in Tables 8 and 9, respectively.

SVE System Mass Removal. The approximate VOC mass removed by the North and South SVE
Systems is presented in Tables 10 and 11 and on Figures 14 and 15, respectively. The North and
South Systems have removed approximately 232 and 4,435 pounds of HVOCs, respectively, since
startup in October 2011. Including the mass removed from the 2008 SVE System, the total mass
removal by SVE at the Facility to date is approximately 7,887 pounds.

6.0 INFRASTRUCTURE MAINTENANCE

The following sections describe maintenance on the SVE system infrastructure conducted up to and
during the reporting period.

6.1 SVESYSTEM

In November 2017, blue water was observed in the knockout drum for the south SVE system and
has been observed intermittently since that time. Troubleshooting to find the source of the blue
water has been ongoing. As detailed in previous groundwater monitoring reports prepared for the
Facility since 2017, the condition of the SVE wells and piping, and the SVE system, has been
continuously assessed to identify the source of the blue water.

During the January 10, 2020 SVE monitoring event, the outlet spout from the knockout drum was
observed to be corroded through. When the system was on, no leaking was observed; however,
when the system was turned off, effluent water was observed to leak from the corroded hole in the
knockout drum outlet. To prevent potential leaks, the system was turned off until repairs could be
completed. Because of this, additional SVE sampling was ceased until the system was repaired and
put back online. The repair of the SVE system knockout valve was planned for the second quarter
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2020 but was postponed due to health and safety concerns associated with the Covid-19 pandemic.
On November 6, 2020, a representative of Telluric Enterprises, LLC (Telluric) replaced the outlet
spout from the knockout drum. When attempting to turn the SVE system back on after this repair, it
was discovered that the blower was seized, preventing the SVE system from being operational.
Representatives of Telluric were able to perform repairs to the blower on December 7, 2020, after
which the system was turned on.

During investigation to determine the source of the blue water in the knockout drum, many of the
pipe valves located in the manifold vaults inside the Butler building were observed to be corroded
through, thus allowing ambient air into the pipes, which were under vacuum. On December 8, 2020,
representatives from Telluric replaced the corroded valves to the SVE system piping in the vaults
located within the Butler building.

7.0 FUTURE ACTIVITIES

Groundwater monitoring on a quarterly basis and reporting on a semi-annual basis will continue in
accordance with the Groundwater Monitoring Plan approved by Ecology in 2008 (Ash Creek, 2008).

As initially presented to Ecology in the Well Decommissioning, Well Installation, and Well Monument
Replacement Work Plan that was submitted to Ecology on May 17, 2019 (Cascadia, 2019) and
detailed further in the Response to Ecology Letter Regarding the May 17, 2019 Well Decommissioning,
Well Installation, and Well Monument Replacement Work Plan (Cascadia, 2020a), NuStar plans to
install the replacement monitoring well EX-1 adjacent to its former location and upgrade 16 flush
monuments to utility vault style monuments. These upgraded monuments are designed to
withstand heavy and high-volume truck traffic. At the request of Ecology, NuStar presented the
utility vault specifications and installation procedures to Ecology in an email on June 23, 2020. After
NuStar provided additional supporting information, Ecology approved the vault specifications and
installation procedures in an email on July 14, 2020. NuStar is still waiting for approval on the
proposed vault specifications from the POV engineering group. Once the POV approval is received,
the vaults will be special ordered and installed.

In 2019, Ecology issued Agreed Order DE 15806 for a supplemental remedial investigation for the
presence of metals in site media due to operations at the adjacent Kinder Morgan Bulk Terminal
and ammonia, nitrates, and nitrites due to fertilizer operations at NuStar. NuStar will continue to
analyze groundwater samples collected during the VOC monitoring program to support the
assessments for Order DE 15806.

As arequirement of the Agreed Order, NuStar, the POV, and Kinder Morgan (the Parties) submitted
a Draft Supplemental Remedial Investigation Work Plan (SRIWP) to Ecology in February 2020
(Cascadia, 2020b), proposing a soil, groundwater and sediment investigation to evaluate the nature
and extent of metals and fertilizer constituents in site media. The Parties responded to Ecology’s
comments and provided a revised Draft SRIWP to Ecology in June 2020. The Parties received
additional comments from Ecology in July 2020. On December 18, 2020, a final Supplemental
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Remedial Investigation Work Plan was submitted to Ecology and was approved by the agency on
December 21, 2020. In accordance with the Order, implementation of the SRIWP will commence by
February 20, 2021, which is 60 days after Ecology approval of the Work Plan.

SVE operations and maintenance will resume bi-monthly in accordance with the schedule proposed
in the 2011 Interim Action Evaluation Report (Ash Creek, 2012).
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Table 1

Groundwater Monitoring Plan: Third and Fourth Quarters 2020

NuStar Vancouver Facility
Vancouver, Washington

Included Monitoring Wells

Monitoring Program Well ID
Third Quarter = Fourth Quarter |Notes
Groundwater monitoring includes MW-1
depth-to-water measurement. MW-2 L L
MW-3
MW-5
MW-6
MW-7
MW-8
MW-9
MW-10
MW-12
MW-13
MW-14
MW-15 []
MW-16
MW-17
MW-18i
MW-19
MW-19i
MW-20i
MW-21i-40
MW-21i-105
MW-22i
MW-23i
MW-24i
MW-24d
MW-25i
MW-26
MW-30i ] ]
MW-31i [] []
MW-32s OJ
MW-32i g

Please refer to notes at end of table.
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Table 1

Groundwater Monitoring Plan: Third and Fourth Quarters 2020

NuStar Vancouver Facility
Vancouver, Washington

Monitoring Program

Well ID

Included Monitoring Wells

Third Quarter Fourth Quarter

Notes

Groundwater monitoring includes
depth-to-water measurement.

MGMS1-3(43)

MGMS1-2 (60)

MGMS1-1(110)
MGMS2-4(40)

MGMS2-3 (60)

MGMS2-2(110)

MGMS2-1(132)
MGMS3-4(40)
MGMS3-3(60)

MGMS3-2(101)

MGMS3-1(132)

MW-E
MW-F

MW-G

EW-1

EX-1

MP-1

MP-2

MP-3

MP-4
51

S-2

WHOODOJdUOWODUOODYYUOON DO
S S A S S o S ES R RS ES A ES RS} ES ISP ES M ES RS

Notes:

1. = Included in sampling program represented in this report.

2.[] =Notincluded in sampling program represented in this report: water level measurement only.
3. Wells MW-E, MW-G, MW-30i, MW-31i, and MW-32i are sampled by the Port of Vancouver.
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Table 2

Groundwater Elevation Data: 2020
NuStar Vancouver Facility
Vancouver, Washington

Well Number/ Date of Depth to Water Gr;:‘r:::iv::er
(TOC Elevation) Measurement (feet BTOC)
(feet)
Groundwater Monitoring Wells

MW-1 3/9/2020 26.34 6.26
(32.60) 6/15/2020 23.22 9.38
10/5/2020 28.05 4.55

12/7/2020 27.76 4.84

MW-2 3/9/2020 28.26 5.78
(34.04) 6/15/2020 24.61 9.43
10/5/2020 29.65 4.39

12/7/2020 29.16 4.88

MW-3 3/9/2020 27.65 6.76
(34.41) 6/15/2020 24.11 10.30
10/5/2020 29.78 4.63

12/7/2020 27.84 6.57

MW-5 3/9/2020 27.15 6.71
(33.86) 6/15/2020 23.40 10.46
10/5/2020 29.14 4.72

12/7/2020 27.97 5.89

MW-6 3/9/2020 27.26 5.57
(32.83) 6/15/2020 22.89 9.94
10/5/2020 27.94 4.89

12/7/2020 27.24 5.59

MW-7 3/9/2020 26.94 6.80
(33.74) 6/15/2020 23.18 10.56
10/5/2020 28.92 4.82

12/7/2020 28.01 5.73

MW-8 3/9/2020 26.71 7.26
(33.97) 6/15/2020 23.92 10.05
10/5/2020 28.29 5.68

12/7/2020 28.02 5.95

MW-9 3/9/2020 26.99 6.87
(33.86) 6/15/2020 23.36 10.50
10/5/2020 28.99 4.87

12/7/2020 28.12 5.74

MW-10 3/9/2020 26.65 8.18
(34.83) 6/15/2020 24.19 10.64
10/5/2020 28.25 6.58

12/7/2020 28.30 6.53

Please refer to notes at end of table.
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Table 2

Groundwater Elevation Data: 2020
NuStar Vancouver Facility
Vancouver, Washington

Well Number/ Date of Depth to Water Gr;:‘r:::iv::er
(TOC Elevation) Measurement (feet BTOC)
(feet)
MW-12 3/9/2020 25.16 6.27
(31.43) 6/15/2020 21.36 10.07
10/5/2020 26.88 4.55
12/7/2020 26.72 4.71
MW-13 3/9/2020 26.66 6.49
(33.15) 6/15/2020 23.45 9.70
10/5/2020 28.41 4,74
12/7/2020 27.35 5.80
MW-14 3/9/2020 27.03 6.78
(33.81) 6/15/2020 22.98 10.83
10/5/2020 29.02 4.79
12/7/2020 28.22 5.59
MW-15 3/9/2020 32.23 6.90
(39.13) 6/15/2020 29.17 9.96
10/5/2020 33.81 5.32
12/7/2020 33.38 5.75
MW-16 3/9/2020 27.13 5.92
(33.05) 6/15/2020 23.76 9.29
10/5/2020 28.61 4.44
12/7/2020 28.11 4,94
MW-17 3/9/2020 27.20 5.45
(32.65) 6/15/2020 22.71 9.94
10/5/2020 27.98 4.67
12/7/2020 27.49 5.16
MW-18i 3/9/2020 27.60 5.80
(33.40) 6/15/2020 24.18 9.22
10/5/2020 29.17 4.23
12/7/2020 28.28 5.12
MW-19 3/9/2020 27.03 6.56
(33.59) 6/15/2020 23.43 10.16
10/5/2020 28.85 4.74
12/7/2020 28.09 5.50
MW-19i 3/9/2020 27.98 5.64
(33.62) 6/15/2020 24.24 9.38
10/5/2020 29.48 4.14
12/7/2020 28.61 5.01
Please refer to notes at end of table.
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Table 2

Groundwater Elevation Data: 2020

NuStar Vancouver Facility
Vancouver, Washington

Well Number/ Date of Depth to Water Gr:lundv-vater
(TOC Elevation) Measurement (feet BTOC) evation

(feet)
MW-20i 3/9/2020 27.75 5.39
(33.14) 6/15/2020 29.98 3.16
10/5/2020 28.96 4.18
12/7/2020 28.09 5.05
MW21i-40 3/9/2020 28.30 5.80
(34.10) 6/15/2020 24.93 9.17
10/5/2020 29.85 4.25
12/7/2020 28.99 5.11
MW-21i-105 3/9/2020 28.16 5.83
(33.99) 6/15/2020 24.82 9.17
10/5/2020 29.74 4.25
12/7/2020 28.92 5.07
MW-22i 3/9/2020 28.58 5.81
(34.39) 6/15/2020 25.21 9.18
10/5/2020 30.13 4.26
12/7/2020 29.25 5.14
MW-23i 3/9/2020 27.99 5.81
(33.80) 6/15/2020 24.61 9.19
10/5/2020 29.76 4.04
12/7/2020 28.53 5.27
MW-24i 3/9/2020 27.92 5.55
(33.47) 6/15/2020 24.31 9.16
10/5/2020 29.42 4.05
12/7/2020 28.16 5.31
MW-25i 3/9/2020 27.74 5.84
(33.58) 6/15/2020 24.46 9.12
10/5/2020 29.32 4.26
12/7/2020 28.42 5.16
MW-26 3/9/2020 26.81 6.92
(33.73) 6/15/2020 23.20 10.53
10/5/2020 28.91 4.82
12/7/2020 28.04 5.69
MW-24d 3/9/2020 28.26 5.65
(33.91) 6/15/2020 24.79 9.12
10/5/2020 29.63 4.28
12/7/2020 28.80 5.11

Please refer to notes at end of table.
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Table 2

Groundwater Elevation Data: 2020
NuStar Vancouver Facility
Vancouver, Washington

Groundwater
Well Number/ Date of Depth to Water EI:va:ivon
(TOC Elevation) Measurement (feet BTOC)
(feet)
EW-1 3/9/2020 25.09 6.31
(31.40) 6/15/2020 22.08 9.32
10/5/2020 26.90 4.50
12/7/2020 26.18 5.22
Secor Interim Action Pilot Study Wells
S-1 3/9/2020 26.95 6.29
(33.24) 6/15/2020 23.62 9.62
10/5/2020 28.95 4.29
12/7/2020 27.55 5.69
S-2 3/9/2020 27.34 5.81
(33.15) 6/15/2020 23.69 9.46
10/5/2020 29.53 3.62
12/7/2020 28.46 4.69
Multi-Level Monitoring Wells
MGMS1-3 (43)* 3/9/2020 NM NM
(32.86) 6/15/2020 23.30 9.56
10/5/2020 28.47 4.39
12/7/2020 28.02 4.84
MGMS1-2(60)* 3/9/2020 NM NM
(32.86) 6/15/2020 23.85 8.74
10/5/2020 29.32 3.27
12/7/2020 27.75 4.84
MGMS1-1(110)* 3/9/2020 NM NM
(32.86) 6/15/2020 23.91 8.68
10/5/2020 29.25 3.34
12/7/2020 27.81 4.78
MGMS2-4(40)* 3/9/2020 NM NM
(32.59) 6/15/2020 22.71 9.88
10/5/2020 27.70 4.89
12/7/2020 27.62 4.97
MGMS2-3(60)* 3/9/2020 NM NM
(32.59) 6/15/2020 23.79 8.80
10/5/2020 29.46 3.13
12/7/2020 27.94 4.65
MGMS2-2(110)* 3/9/2020 NM NM
(32.59) 6/15/2020 23.90 8.69
10/5/2020 29.43 3.16
12/7/2020 27.86 4.73
Please refer to notes at end of table.
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Table 2

Groundwater Elevation Data: 2020
NuStar Vancouver Facility
Vancouver, Washington

Groundwater
Well Number/ Date of Depth to Water EI:va:ivon
(TOC Elevation) Measurement (feet BTOC)
(feet)
MGMS2-1(132)* 3/9/2020 NM NM
(32.59) 6/15/2020 23.84 8.75
10/5/2020 29.18 3.41
12/7/2020 28.00 4.59
MGMS3-4(40)* 3/9/2020 NM NM
(31.65) 6/15/2020 22.56 9.09
10/5/2020 28.09 3.56
12/7/2020 26.69 4.96
MGMS3-3(60)* 3/9/2020 NM NM
(31.65) 6/15/2020 22.71 8.94
10/5/2020 28.38 3.27
12/7/2020 26.94 4.71
MGMS3-2(101)* 3/9/2020 NM NM
(31.65) 6/15/2020 22.89 8.76
10/5/2020 28.46 3.19
12/7/2020 26.68 4.97
MGMS3-1(132)* 3/9/2020 NM NM
(31.65) 6/15/2020 22.81 8.84
10/5/2020 28.41 3.24
12/7/2020 26.95 4.70
Port of Vancouver Wells
MW-30i 03/27/17 11.42 18.35
(29.77) 06/12/17 15.55 14.22
09/25/17 26.36 3.41
11/06/17 Well Abandoned
MW-31i** 3/9/2020 NM NM
(31.33) 6/15/2020 NM NM
10/5/2020 NM NM
12/7/2020 NM NM
MW-32s 3/9/2020 28.14 6.20
(34.34) 6/15/2020 24.45 9.89
10/5/2020 29.68 4.66
12/7/2020 29.01 5.33
MW-32i 3/9/2020 28.63 5.78
(34.41) 6/15/2020 25.21 9.20
10/5/2020 30.09 4.32
12/7/2020 29.34 5.07
Please refer to notes at end of table.
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Table 2

Groundwater Elevation Data: 2020
NuStar Vancouver Facility
Vancouver, Washington

Groundwater
Well Number/ Date of Depth to Water EI:va:ivon
(TOC Elevation) Measurement (feet BTOC)
(feet)
MW-E ** 3/9/2020 NM NM
(30.64) 6/15/2020 NM NM
10/5/2020 NM NM
12/7/2020 NM NM
MW-F 3/9/2020 28.57 491
(33.48) 6/15/2020 25.16 8.32
10/5/2020 29.98 3.50
12/7/2020 NM* NM*
MW-G 3/9/2020 NM NM
(31.50) 6/15/2020 NM NM
10/5/2020 NM NM
12/7/2020 NM NM
Notes:

1. TOC =Top of casing; BTOC = Below top of casing.
Utilizes new survey information from June 2010. NGVD29 datum (feet mean sea level).
* Water levels measurement points are located at the top of the plastic fittings mounted on the well covers.
NM = Not measured.
** The casing has been modified at Port of Vancouver wells MW-E and MW-31i. The TOC elevation
has not yet been re-surveyed, so groundwater elevation data for these wells is likely inaccurate.
6. The casing for well MW-10 was lowered during a recent monument replacement event.
Top of casing information will be updated once the well is resurveyed.
7. NM* =Well dry or dedicated bladder obstructing ability to measure water levels.
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Table 3

Groundwater Analytical Results: 2019-2020
NuStar Vancouver Facility
Vancouver, Washington

1,1- 1,2- 1,1- cis-1,2- trans-1,2- 1,2- Tetra- 1,1,1- 1,1,2- Trichloro- Vinyl
Well Sample Dichloro- | Dichloro- @ Dichloro- | Dichloro- Dichloro- | Dichloro- chloro- Trichloro- | Trichloro- .
Number Date ethane ethane ethene ethene ethene propane ethene ethane ethane ethene Chloride
Concentrations in pg/L (ppb)
MW-1 3/10/2020 4.45 <0.400 <0.400 134 <0.400 <0.500 5.96 <0.400 <0.500 5.22 <0.400
6/17/2020 2.95 <0.400 0.420 235 0.520 <0.500 121 <0.400 <0.500 7.75 0.460
10/7/2020 6.45 <0.400 <0.400 104 141 <0.500 26.4 <0.400 <0.500 22.2 1.80
12/8/2020 5.47 <0.400 0.512 62.6 0.968 <0.500 19.0 <0.400 <0.500 12.3 1.42
MW-2 3/12/2020 <0.400 <0.400 <0.400 <0.400 <0.400 <0.500 <0.400 <0.400 <0.500 <0.400 <0.400
6/17/2020 <0.400 <0.400 <0.400 <0.400 <0.400 <0.500 <0.400 <0.400 <0.500 <0.400 <0.400
10/8/2020 <0.400 <0.400 <0.400 <0.400 <0.400 <0.500 <0.400 <0.400 <0.500 <0.400 <0.400
12/9/2020 <0.400 <0.400 <0.400 <0.400 <0.400 <0.500 <0.400 <0.400 <0.500 <0.400 <0.400
MW-3 3/10/2020 1.77 <0.400 <0.400 48.9 1.97 1.03 192 2.74 <0.500 50.9 <0.400
6/17/2020 <0.800 <0.400 <0.400 18.6 1.16 <1.00 115 1.38 <1.00 22.8 <0.800
10/7/2020 5.30 <0.400 <0.400 62.9 1.02 1.10 169 1.57 <0.500 32.6 <0.400
12/8/2020 <2.00 <2.00 <2.00 29.7 <2.00 <2.50 145 <2.00 <2.50 36.1 <2.00
MW-5 3/12/2020 <0.400 <0.400 <0.400 14.3 <0.400 <0.500 18.7 <0.400 <0.500 7.11 2.58
6/18/2020 <0.400 <0.400 <0.400 10.4 <0.400 <0.500 17.3 <0.400 <0.500 18.3 0.410
10/6/2020 <0.400 <0.400 <0.400 5.74 <0.400 <0.500 <0.400 <0.400 <0.500 <0.400 1.10
12/10/2020 0.499 <0.400 <0.400 38.4 <0.400 <0.500 <0.400 <0.400 <0.500 3.67 4.77
MW-6 3/12/2020 <0.400 <0.400 <0.400 <0.400 <0.400 <0.500 <0.400 <0.400 <0.500 <0.400 <0.400
6/17/2020 <0.400 <0.400 <0.400 <0.400 <0.400 <0.500 <0.400 <0.400 <0.500 <0.400 <0.400
10/8/2020 <0.400 <0.400 <0.400 <0.400 <0.400 <0.500 <0.400 <0.400 <0.500 <0.400 <0.400
12/9/2020 <0.400 <0.400 <0.400 <0.400 <0.400 <0.500 <0.400 <0.400 <0.500 <0.400 <0.400
MW-7 3/11/2020 0.936 <0.400 <0.400 26.5 <0.400 <0.500 45.8 <0.400 <0.500 14.1 0.476
3/11/2020 DUP 0.912 <0.400 <0.400 25.7 <0.400 <0.500 47.4 <0.400 <0.500 14.3 0.440
6/18/2020 0.780 <0.400 <0.400 10.2 <0.400 <0.500 43.0 <0.400 <0.500 10.0 <0.400
6/18/2020 DUP 0.850 <0.400 <0.400 111 <0.400 <0.500 40.8 <0.400 <0.500 10.1 <0.400
10/8/2020 1.97 <0.400 0.481 23.1 <0.400 <0.500 49.5 <0.400 <0.500 19.7 <0.400
10/8/2020 DUP 1.96 <0.400 0.431 23.6 <0.400 <0.500 50.2 <0.400 <0.500 19.6 <0.400
12/9/2020 7.05 <0.400 141 56.3 0.552 <0.500 108 <0.400 <0.500 45.4 <0.400
12/9/2020 DUP 6.83 <0.400 1.38 55.6 0.519 <0.500 106 <0.400 <0.500 44.5 <0.400

Please refer to notes at end of table.
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Table 3

Groundwater Analytical Results: 2019-2020
NuStar Vancouver Facility
Vancouver, Washington

1,1- 1,2- 1,1- cis-1,2- trans-1,2- 1,2- Tetra- 1,1,1- 1,1,2- Trichloro- Vinyl
Well Sample Dichloro- | Dichloro- Dichloro- | Dichloro- @ Dichloro- @ Dichloro- chloro- Trichloro- = Trichloro- )
Number Date ethane ethane ethene ethene ethene propane ethene ethane ethane ethene Chloride
Concentrations in pg/L (ppb)
MW-8 3/11/2020 <0.400 <0.400 <0.400 3.44 <0.400 <0.500 0.929 <0.400 <0.500 <0.400 <0.400
6/17/2020 0.770 <0.400 <0.400 121 0.450 <0.500 3.51 <0.400 <0.500 0.430 <0.400
10/6/2020 <0.400 <0.400 <0.400 <0.400 <0.400 <0.500 4.56 <0.400 <0.500 <0.400 <0.400
12/10/2020 <0.400 <0.400 <0.400 <0.400 <0.400 <0.500 3.97 <0.400 <0.500 <0.400 <0.400
MW-9 3/11/2020 <0.400 <0.400 <0.400 5.21 <0.400 <0.500 55.4 1.41 <0.500 18.1 <0.400
6/18/2020 <0.400 <0.400 <0.400 5.27 <0.400 <0.500 109 1.44 <0.500 45.9 <0.400
10/8/2020 1.78 <0.400 0.817 39.0 1.28 <0.500 191 2.95 <0.500 72.2 1.55
12/9/2020 6.49 <0.400 1.63 211 6.98 <0.500 262 3.86 <0.500 158 2.68
MW-10 3/11/2020 <0.400 <0.400 <0.400 <0.400 <0.400 <0.500 1.97 <0.400 <0.500 1.53 <0.400
6/17/2020 <0.400 <0.400 <0.400 <0.400 <0.400 <0.500 9.74 <0.400 <0.500 5.00 <0.400
10/8/2020 <0.400 <0.400 <0.400 <0.400 <0.400 <0.500 2.34 <0.400 <0.500 1.81 <0.400
12/9/2020 <0.400 <0.400 <0.400 <0.400 <0.400 <0.500 2.40 <0.400 <0.500 1.95 <0.400
MW-12 3/11/2020 0.803 <0.400 <0.400 8.18 0.515 <0.500 7.01 <0.400 <0.500 417 0.423
3/11/2020 DUP 0.806 <0.400 <0.400 8.47 0.561 <0.500 6.95 <0.400 <0.500 4.25 <0.400
6/18/2020 1.25 <0.400 <0.400 14.2 0.410 <0.500 2.49 <0.400 <0.500 2.60 1.10
6/18/2020 DUP 1.30 <0.400 <0.400 14.1 <0.400 <0.500 2.59 <0.400 <0.500 2.68 1.04
10/7/2020 36.6 <0.400 <0.400 80.9 0.582 <0.500 <0.400 <0.400 <0.500 0.745 184
10/7/2020 DUP 37.8 <0.400 <0.400 81.7 0.632 <0.500 <0.400 <0.400 <0.500 0.750 196
12/8/2020 1.55 <0.400 <0.400 9.92 <0.400 <0.500 13.5 <0.400 <0.500 6.47 7.36
12/8/2020 DUP 1.52 <0.400 <0.400 9.61 <0.400 <0.500 12.9 <0.400 <0.500 6.24 7.12
MW-13 3/10/2020 9.19 <0.400 1.97 72.5 2.04 <0.500 <0.400 <0.400 <0.500 7.59 134
6/18/2020 0.610 <0.400 <0.400 1.15 <0.400 <0.500 <0.400 <0.400 <0.500 1.12 5.28
10/7/2020 18.1 <0.400 <0.400 3.47 0.920 <0.500 0.470 <0.400 <0.500 0.870 98.8
12/8/2020 2.67 <0.400 <0.400 0.606 <0.400 <0.500 <0.400 <0.400 <0.500 <0.400 2.30
MW-14 3/11/2020 6.80 <2.00 2.72 186 2.45 <2.50 85.9 <2.00 <2.50 294 <2.00
6/17/2020 3.50 <2.00 <2.00 82.6 <2.00 <2.50 62.6 <2.00 <2.50 197 <2.00
10/8/2020 14.6 <2.00 4.79 207 <2.00 <2.50 124 <2.00 <2.50 680 <2.00
12/9/2020 7.77 <2.00 3.04 180 2.52 <2.50 109 <2.00 <2.50 339 <2.00
MW-15 7/2/2018 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 0.596 <0.500 <0.500 <0.500 <0.500
6/6/2019 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 0.531 <0.500 <0.500 <0.500 <0.500
6/18/2020 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 0.540 <0.400 <0.500 <0.400 <0.400
12/10/2020 <0.400 <0.400 <0.400 <0.400 <0.400 <0.500 0.599 <0.400 <0.500 <0.400 <0.400

Please refer to notes at end of table.
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Table 3

Groundwater Analytical Results: 2019-2020
NuStar Vancouver Facility

Vancouver, Washington

1,1- 1,2- 1,1- cis-1,2- trans-1,2- 1,2- Tetra- 1,1,1- 1,1,2- Trichloro- Vinyl
Well Sample Dichloro- | Dichloro- @ Dichloro- | Dichloro- Dichloro- | Dichloro- chloro- Trichloro- | Trichloro- .
Number Date ethane ethane ethene ethene ethene propane ethene ethane ethane ethene Chloride
Concentrations in pg/L (ppb)
MW-16 3/11/2020 <0.400 <0.400 <0.400 8.67 <0.400 <0.500 79.0 0.552 <0.500 12.7 <0.400
6/18/2020 1.07 <0.400 <0.400 23.8 <0.400 <0.500 27.3 <0.400 <0.500 5.89 0.420
10/7/2020 <0.400 <0.400 <0.400 26.7 <0.400 <0.500 172 0.642 <0.500 35.9 <0.400
12/9/2020 <0.400 <0.400 <0.400 15.7 <0.400 <0.500 122 0.550 <0.500 15.5 <0.400
MW-17 3/10/2020 1.06 <0.400 <0.400 18.7 <0.400 <0.500 4.74 <0.400 <0.500 11.6 <0.400
6/17/2020 <0.400 <0.400 <0.400 5.11 <0.400 <0.500 4.06 <0.400 <0.500 7.40 <0.400
10/7/2020 <0.400 <0.400 <0.400 2.28 <0.400 <0.500 1.75 <0.400 <0.500 3.61 <0.400
12/8/2020 <0.400 <0.400 <0.400 17.9 <0.400 <0.500 4.76 <0.400 <0.500 8.70 <0.400
MW-18i 3/11/2020 <0.400 <0.400 <0.400 1.60 <0.400 <0.500 0.896 <0.400 <0.500 0.502 <0.400
6/17/2020 <0.400 <0.400 <0.400 0.940 <0.400 <0.500 0.880 <0.400 <0.500 0.400 <0.400
10/7/2020 <0.400 <0.400 <0.400 <0.400 <0.400 <0.500 0.891 <0.400 <0.500 0.419 <0.400
12/9/2020 <0.400 <0.400 <0.400 <0.400 <0.400 <0.500 0.764 <0.400 <0.500 <0.400 <0.400
MW-19 3/11/2020 31.8 <10.0 55.4 1,290 <10.0 <12.5 4,600 28.8 <12.5 1,800 143
3/11/2020 DUP 35.4 <10.0 60.4 1,450 14.8 <12.5 4,730 29.1 <12.5 2,010 154
6/18/2020 25.7 <4.00 21.1 1,060 5.60 <5.00 1,000 9.40 <5.00 580 96.3
6/18/2020 DUP 325 <20.0 27.5 956 <20.0 <25.0 1,080 <20.0 <25.0 697 95.0
10/7/2020 44.5 <20.0 53.2 1,470 <20.0 <25.0 7,450 39.0 <25.0 2,760 52.4
10/7/2020 DUP 46.9 <20.0 58.8 1,510 <20.0 <25.0 8,110 39.0 <25.0 2,920 53.8
12/8/2020 54.5 <40.0 <40.0 1,150 <40.0 <50.0 3,880 <40.0 <50.0 1,110 117
12/8/2020 DUP 70.8 <40.0 <40.0 1,330 <40.0 <50.0 3,300 <40.0 <50.0 1,210 87.9
MW-19i 3/12/2020 <0.400 <0.400 <0.400 <0.400 <0.400 <0.500 <0.400 <0.400 <0.500 <0.400 <0.400
6/18/2020 <0.400 <0.400 <0.400 <0.400 <0.400 <0.500 <0.400 <0.400 <0.500 <0.400 <0.400
10/7/2020 <0.400 <0.400 <0.400 <0.400 <0.400 <0.500 <0.400 <0.400 <0.500 <0.400 <0.400
12/10/2020 <0.400 <0.400 <0.400 0.489 <0.400 <0.500 <0.400 <0.400 <0.500 <0.400 <0.400
MW-20i 3/11/2020 <0.400 <0.400 <0.400 9.21 <0.400 <0.500 2.32 <0.400 <0.500 1.26 <0.400
6/17/2020 <0.400 <0.400 <0.400 1.93 <0.400 <0.500 0.410 <0.400 <0.500 <0.400 <0.400
10/7/2020 <0.400 <0.400 <0.400 7.66 <0.400 <0.500 1.11 <0.400 <0.500 0.850 <0.400
12/9/2020 <0.400 <0.400 <0.400 10.0 <0.400 <0.500 1.57 <0.400 <0.500 0.856 <0.400
MW-21i-105 3/12/2020 <0.400 <0.400 <0.400 2.48 <0.400 <0.500 3.60 <0.400 <0.500 2.02 <0.400
6/18/2020 <0.400 <0.400 <0.400 1.59 <0.400 <0.500 3.08 <0.400 <0.500 1.49 <0.400
10/8/2020 <0.400 <0.400 <0.400 1.76 <0.400 <0.500 4.60 <0.400 <0.500 1.96 <0.400
12/9/2020 <0.400 <0.400 <0.400 1.88 <0.400 <0.500 3.53 <0.400 <0.500 1.62 <0.400
Please refer to notes at end of table. .
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Table 3

Groundwater Analytical Results: 2019-2020
NuStar Vancouver Facility
Vancouver, Washington

1,1- 1,2- 1,1- cis-1,2- trans-1,2- 1,2- Tetra- 1,1,1- 1,1,2- Trichloro- Vinyl
Well Sample Dichloro- | Dichloro- @ Dichloro- | Dichloro- Dichloro- | Dichloro- chloro- Trichloro- | Trichloro- .
Number Date ethane ethane ethene ethene ethene propane ethene ethane ethane ethene Chloride
Concentrations in pg/L (ppb)

MW-21i-40 3/11/2020 1.95 <0.400 0.626 47.4 0.411 <0.500 31.2 <0.400 <0.500 17.6 <0.400

6/17/2020 1.95 <0.400 0.540 45.9 0.400 <0.500 31.1 <0.400 <0.500 14.6 <0.400

10/7/2020 2.16 <0.400 0.527 50.7 0.433 <0.500 32.7 <0.400 <0.500 18.7 <0.400

12/9/2020 2.46 <0.400 0.558 53.3 0.486 <0.500 30.0 <0.400 <0.500 15.8 <0.400

MW-22i 3/12/2020 0.587 <0.400 <0.400 16.1 <0.400 <0.500 3.32 <0.400 <0.500 8.23 <0.400

6/18/2020 0.580 <0.400 <0.400 13.6 <0.400 <0.500 3.17 <0.400 <0.500 7.62 <0.400

10/8/2020 0.502 <0.400 <0.400 16.0 <0.400 <0.500 3.68 <0.400 <0.500 8.02 <0.400

12/9/2020 0.565 <0.400 <0.400 15.6 <0.400 <0.500 4.07 <0.400 <0.500 7.86 <0.400

MW-23i 3/12/2020 <0.400 <0.400 <0.400 <0.400 <0.400 <0.500 <0.400 <0.400 <0.500 <0.400 <0.400

6/17/2020 <0.400 <0.400 <0.400 <0.400 <0.400 <0.500 <0.400 <0.400 <0.500 <0.400 <0.400

10/7/2020 <0.400 <0.400 <0.400 <0.400 <0.400 <0.500 <0.400 <0.400 <0.500 <0.400 <0.400

12/9/2020 <0.400 <0.400 <0.400 <0.400 <0.400 <0.500 <0.400 <0.400 <0.500 <0.400 <0.400

MW-24i 3/12/2020 1.30 <0.400 <0.400 15.4 <0.400 <0.500 17.0 <0.400 <0.500 8.42 <0.400

6/18/2020 0.610 <0.400 <0.400 2,91 <0.400 <0.500 6.24 <0.400 <0.500 2.84 <0.400

10/9/2020 <0.400 <0.400 <0.400 1.08 <0.400 <0.500 1.35 <0.400 <0.500 <0.400 <0.400

12/10/2020 1.73 <0.400 <0.400 20.0 <0.400 <0.500 29.7 <0.400 <0.500 13.0 <0.400

MW-24d 12/3/2019 <0.400 <0.400 <0.400 <0.400 <0.400 <0.500 <0.400 <0.400 <0.500 <0.400 <0.400

3/12/2020 <0.400 <0.400 <0.400 <0.400 <0.400 <0.500 <0.400 <0.400 <0.500 <0.400 <0.400

6/18/2020 <0.400 <0.400 <0.400 <0.400 <0.400 <0.500 <0.400 <0.400 <0.500 <0.400 <0.400

10/9/2020 <0.400 <0.400 <0.400 <0.400 <0.400 <0.500 <0.400 <0.400 <0.500 <0.400 <0.400

MW-25i 3/12/2020 <0.400 <0.400 <0.400 <0.400 <0.400 <0.500 <0.400 <0.400 <0.500 <0.400 <0.400

6/18/2020 <0.400 <0.400 <0.400 0.440 <0.400 <0.500 <0.400 <0.400 <0.500 <0.400 <0.400

10/7/2020 <0.400 <0.400 <0.400 <0.400 <0.400 <0.500 <0.400 <0.400 <0.500 <0.400 <0.400

12/9/2020 <0.400 <0.400 <0.400 <0.400 <0.400 <0.500 <0.400 <0.400 <0.500 <0.400 <0.400

MW-26 3/11/2020 3.65 <2.00 <2.00 59.7 <2.00 <2.50 79.1 <2.00 <2.50 205 <2.00

6/17/2020 5.16 <0.800 1.38 64.2 1.90 <1.00 143 2.20 <1.00 299 <0.800

10/7/2020 2.64 <2.00 <2.00 62.8 <2.00 <2.50 118 <2.00 <2.50 208 <2.00

12/9/2020 3.34 <2.00 <2.00 64.3 <2.00 <2.50 147 <2.00 <2.50 218 <2.00

Please refer to notes at end of table.
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Table 3

Groundwater Analytical Results: 2019-2020
NuStar Vancouver Facility
Vancouver, Washington

1,1- 1,2- 1,1- cis-1,2- trans-1,2- 1,2- Tetra- 1,1,1- 1,1,2- Trichloro- Vinyl
Well Sample Dichloro- | Dichloro- Dichloro- | Dichloro- @ Dichloro- @ Dichloro- chloro- Trichloro- = Trichloro- )
Number Date ethane ethane ethene ethene ethene propane ethene ethane ethane ethene Chloride
Concentrations in ug/L (ppb)
MW-32s 3/25/2019 <0.400 <0.400 <0.400 <0.400 <0.400 <0.500 <0.400 <0.400 <0.500 <0.400 <0.400
9/26/2019 <0.400 <0.400 <0.400 <0.400 <0.400 <0.500 <0.400 <0.400 <0.500 <0.400 <0.400
3/13/2020 <0.400 <0.400 <0.400 <0.400 <0.400 <0.500 <0.400 <0.400 <0.500 <0.400 <0.400
10/9/2020 <0.400 <0.400 <0.400 <0.400 <0.400 <0.500 <0.400 <0.400 <0.500 <0.400 <0.400
EW-1 3/11/2020 <0.400 <0.400 <0.400 0.811 <0.400 <0.500 15.0 <0.400 <0.500 5.04 <0.400
6/17/2020 <0.400 <0.400 <0.400 1.20 <0.400 <0.500 29.9 0.900 <0.500 6.78 <0.400
10/7/2020 <0.400 <0.400 <0.400 3.30 <0.400 <0.500 44.7 0.449 <0.500 10.6 <0.400
12/9/2020 <0.400 <0.400 <0.400 1.61 <0.400 <0.500 32.2 0.766 <0.500 8.64 <0.400
S-1 3/10/2020 <0.400 <0.400 <0.400 <0.400 <0.400 <0.500 <0.400 <0.400 <0.500 1.06 <0.400
6/17/2020 <0.400 <0.400 <0.400 <0.400 <0.400 <0.500 <0.400 <0.400 <0.500 0.440 <0.400
10/7/2020 <0.400 <0.400 <0.400 2.95 <0.400 <0.500 1.20 <0.400 <0.500 2.06 <0.400
12/8/2020 <0.400 <0.400 <0.400 <0.400 <0.400 <0.500 <0.400 <0.400 <0.500 1.30 <0.400
S-2 3/10/2020 6.54 <0.400 <0.400 26.4 0.516 <0.500 <0.400 <0.400 <0.500 1.15 <0.400
6/17/2020 4.24 <0.400 <0.400 15.5 <0.400 <0.500 <0.400 <0.400 <0.500 0.580 <0.400
10/7/2020 10.2 <0.400 <0.400 54.4 0.539 <0.500 <0.400 1.01 <0.500 3.08 0.448
12/8/2020 7.72 <0.400 <0.400 314 <0.400 <0.500 <0.400 <0.400 <0.500 1.13 <0.400
MGMS1-3(43) 3/11/2020 157 <10.0 29.7 3,230 60.4 <12.5 228 <10.0 <12.5 495 157
6/16/2020 114 <10.0 21.8 2,520 315 <12.5 116 <10.0 <12.5 264 152
10/6/2020 124 <10.0 26.0 2,980 45.5 <12.5 219 <10.0 <12.5 507 48.2
12/10/2020 131 <20.0 <20.0 2,620 34.3 <25.0 151 <20.0 <25.0 294 40.6
MGMS1-2(60) 3/12/2020 1.32 <0.400 <0.400 15.6 <0.400 <0.500 26.5 <0.400 <0.500 11.8 <0.400
6/16/2020 <0.400 <0.400 <0.400 4.23 <0.400 <0.500 124 <0.400 <0.500 6.01 <0.400
10/6/2020 1.16 <0.400 <0.400 16.5 <0.400 <0.500 24.0 <0.400 <0.500 15.3 <0.400
12/10/2020 1.54 <0.400 <0.400 13.1 <0.400 <0.500 20.3 <0.400 <0.500 10.0 0.640
MGMS1-1(110) 6/7/2019 3.55 <0.400 <0.400 102 <0.400 <0.500 13.8 <0.400 <0.500 24.2 <0.400
12/4/2019 4.61 <0.400 <0.400 134 <0.400 <0.500 14.0 <0.400 <0.500 31.9 <0.400
6/16/2020 4.22 <0.400 0.450 141 <0.400 <0.500 17.6 <0.400 <0.500 33.2 <0.400
12/8/2020 5.56 <0.400 0.523 163 0.488 <0.500 16.1 <0.400 <0.500 32.7 <0.400

Please refer to notes at end of table.
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Table 3

Groundwater Analytical Results: 2019-2020
NuStar Vancouver Facility
Vancouver, Washington

1,1- 1,2- 1,1- cis-1,2- trans-1,2- 1,2- Tetra- 1,1,1- 1,1,2- Trichloro- Vinyl
Well Sample Dichloro- | Dichloro- @ Dichloro- | Dichloro- Dichloro- | Dichloro- chloro- Trichloro- | Trichloro- .
Number Date ethane ethane ethene ethene ethene propane ethene ethane ethane ethene Chloride
Concentrations in pg/L (ppb)
MGMS2-4(40) 3/12/2020 24.1 <0.400 2.73 105 0.641 <0.500 86.3 0.453 <0.500 433 134
6/16/2020 27.3 <0.400 1.25 85.0 <0.400 <0.500 14.8 <0.400 <0.500 9.09 138
10/6/2020 19.1 <0.400 2.45 98.4 0.635 <0.500 101 0.593 <0.500 56.2 148
12/8/2020 17.8 <0.800 1.85 82.6 <0.800 <1.00 41.0 <0.800 <1.00 19.4 80.2
MGMS2-3(60) 3/12/2020 0.541 <0.400 <0.400 12.3 <0.400 <0.500 21.7 <0.400 <0.500 9.24 0.642
6/16/2020 0.820 <0.400 <0.400 16.5 <0.400 <0.500 23.7 <0.400 <0.500 104 0.850
10/6/2020 1.21 <0.400 <0.400 28.9 <0.400 <0.500 32.3 <0.400 <0.500 17.9 1.38
12/8/2020 0.860 <0.400 <0.400 20.2 <0.400 <0.500 21.8 <0.400 <0.500 10.5 0.757
MGMS2-2(110) 6/4/2019 <0.400 <0.400 <0.400 2.37 <0.400 <0.500 3.44 <0.400 <0.500 2.04 0.770
12/4/2019 <0.400 <0.400 <0.400 5.49 <0.400 <0.500 4.29 <0.400 <0.500 2.73 2.32
6/16/2020 <0.400 <0.400 <0.400 291 <0.400 <0.500 4.19 <0.400 <0.500 2.50 1.17
12/8/2020 <0.400 <0.400 <0.400 4.63 <0.400 <0.500 3.21 <0.400 <0.500 2.52 1.56
MGMS2-1(132) 6/4/2019 <0.400 <0.400 <0.400 5.43 <0.400 <0.500 2.76 <0.400 <0.500 2.13 2.07
12/4/2019 <0.400 <0.400 <0.400 7.96 <0.400 <0.500 3.66 <0.400 <0.500 3.07 3.29
6/16/2020 <0.400 <0.400 <0.400 4.37 <0.400 <0.500 3.79 <0.400 <0.500 2.50 1.99
12/8/2020 <0.400 <0.400 <0.400 7.82 <0.400 <0.500 3.34 <0.400 <0.500 3.14 2.84
MGMS3-4(40) 3/12/2020 12.8 <0.400 2.43 418 0.638 <0.500 0.529 <0.400 <0.500 0.439 330
6/16/2020 3.54 <0.400 <0.400 135 <0.400 0.670 0.660 <0.400 <0.500 <0.400 129
6/16/2020 DUP 3.71 <0.400 <0.400 138 <0.400 0.700 0.600 <0.400 <0.500 <0.400 134
10/6/2020 4.23 <0.400 <0.400 67.2 <0.400 <0.500 0.850 <0.400 <0.500 <0.400 83.9
10/6/2020 DUP 4.38 <0.400 <0.400 66.9 <0.400 <0.500 0.828 <0.400 <0.500 <0.400 84.0
12/10/2020 <8.00 <8.00 <8.00 104 <8.00 <10.0 <8.00 <8.00 <10.0 <8.00 131
12/10/2020 DUP <8.00 <8.00 <8.00 125 <8.00 <10.0 <8.00 <8.00 <10.0 <8.00 155
MGMS3-3(60) 3/12/2020 0.761 <0.400 <0.400 14.7 <0.400 <0.500 1.66 <0.400 <0.500 1.72 0.659
6/16/2020 <0.400 <0.400 <0.400 3.92 <0.400 <0.500 1.17 <0.400 <0.500 0.510 <0.400
10/6/2020 0.444 <0.400 <0.400 10.9 <0.400 <0.500 2.36 <0.400 <0.500 2.03 <0.400
12/10/2020 <0.400 <0.400 <0.400 5.76 <0.400 <0.500 1.86 <0.400 <0.500 1.11 <0.400
MGMS3-2(110) 6/3/2019 <0.400 <0.400 <0.400 0.930 <0.400 <0.500 1.89 <0.400 <0.500 1.11 <0.400
12/4/2019 <0.400 <0.400 <0.400 0.852 <0.400 <0.500 1.84 <0.400 <0.500 0.958 <0.400
6/16/2020 <0.400 <0.400 <0.400 1.00 <0.400 <0.500 3.01 <0.400 <0.500 1.33 <0.400
12/10/2020 <0.400 <0.400 <0.400 <0.400 <0.400 <0.500 1.45 <0.400 <0.500 <0.400 <0.400

Please refer to notes at end of table.
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Table 3

Groundwater Analytical Results: 2019-2020
NuStar Vancouver Facility
Vancouver, Washington

1,1- 1,2- 1,1- cis-1,2- trans-1,2- 1,2- Tetra- 1,1,1- 1,1,2- Trichloro- Vinyl
Well Sample Dichloro- | Dichloro- Dichloro- | Dichloro- @ Dichloro- @ Dichloro- chloro- Trichloro- = Trichloro- )
ethene Chloride
Number Date ethane ethane ethene ethene ethene propane ethene ethane ethane
Concentrations in pg/L (ppb)

MGMS3-1(132) 6/5/2019 0.412 <0.400 <0.400 5.97 <0.400 <0.500 9.45 <0.400 <0.500 6.79 <0.400
12/4/2019 <0.400 <0.400 <0.400 5.34 <0.400 <0.500 8.69 <0.400 <0.500 6.21 <0.400
6/16/2020 0.430 <0.400 <0.400 4.61 <0.400 <0.500 9.87 <0.400 <0.500 6.01 <0.400
12/10/2020 <0.400 <0.400 <0.400 2.73 <0.400 <0.500 3.61 <0.400 <0.500 2.46 <0.400

EX-1 3/21/2018 1.3 <0.500 <0.500 22.6 <0.500 <0.500 1.5 <0.500 <0.500 2.7 10.8
6/28/2018 4.6 <0.500 1.11 722.0 8.72 <0.500 1.9 <0.500 <0.500 0.8 424.0

9/24/2018 1.42 <0.400 <0.400 3.38 0.751 <0.500 3.07 <0.400 <0.500 2.42 7.56

12/4/2018 0.876 <0.400 <0.400 8.18 <0.400 <0.500 6.35 <0.400 <0.500 3.60 1.88
MP-1 3/11/2020 3.94 <0.800 5.63 177 1.14 <1.00 1,370 1.77 <1.00 190 <0.800
6/17/2020 <4.00 <4.00 <4.00 72.0 <4.00 <5.00 427 <4.00 <5.00 61.2 <4.00

10/8/2020 <2.00 <2.00 <2.00 36.7 <2.00 <2.50 510 <2.00 <2.50 52.3 <2.00
12/9/2020 1.15 <0.800 <0.800 29.5 <0.800 <1.00 362 <0.800 <1.00 41.3 <0.800

MP-3 6/28/2018 5.24 <0.500 1.78 203 1.31 <0.500 398 1.82 <0.500 65.1 8.96
9/27/2018 4.06 <0.400 3.52 187 1.60 <0.500 721 0.950 <0.500 148 0.730

Notes:

1. ug/L (ppb) = Micrograms per liter (parts per billion).
2. Bold values represent detected concentration of listed analyte.

3. <= Notdetected at or above the specified laboratory method reporting limit (MRL).
4. Halogenated volatile organic compounds (HVOCs) analysis by U.S. Environmental Protection Agency (EPA) Method 8260B.
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Table 4

Groundwater Analytical Results - Ammonia, Nitrate, and Nitrite
NusStar Vancouver Facility
Vancouver, Washington

Ammonia (as Nitrogen) |

Nitrate-Nitrogen

Nitrite-Nitrogen

Well Number Sample Date - -
Concentrations in mg/L (ppm)
EX 2/6/2007 26.7 108 0.49
3/23/2009 14 43 0.54
3/16/2010 3.4 89 0.71
6/7/2011 - 150 <0.10
12/9/2011 - <0.50 <0.10
3/21/2018 302 1.22 0.47
6/28/2018 119 <0.10 <0.050
9/24/2018 132 0.461 <0.250
12/4/2018 117 24.1 <0.250
MW-1 11/9/2017 3.96 46.4 <1.0
3/20/2018 6.20 1.84 <0.10
7/1/2018 1.47 <0.10 <0.10
9/25/2018 5.79 <0.250 <0.250
12/4/2018 3.38 79.4 <0.250
3/21/2019 22.0 2.8 <0.250
6/5/2019 176 32.8 0.802
9/27/2019 56.9 44.0 <0.250
12/4/2019 112 134 <0.250
3/10/2020 14.4 0.393 <0.250
6/17/2020 38.0 7.45 <0.250
10/7/2020 401 96.9 <0.250
12/8/2020 417 71.9 <0.250
MW-2 11/6/2017 6.34 0.26 <0.10
7/2/2018 9.85 <0.10 <0.10
3/21/2019 11.0 <0.250 <0.250
6/5/2019 9.86 <0.250 <0.250
9/27/2019 9.82 <0.250 <0.250
12/4/2019 9.72 <0.250 <0.250
3/12/2020 9.04 <0.250 <0.250
6/17/2020 10.9 <0.250 <0.250
10/8/2020 9.48 <0.250 <0.250
12/9/2020 9.78 <0.250 <0.250
MwW-3 11/8/2017 1.68 2.7 <1.0
3/20/2018 <0.40 19.7 <0.10
7/2/2018 0.569 15.4 1.49
9/26/2018 1.56 5.64 <0.250
12/7/2018 1.18 10.2 <0.250
3/20/2019 <0.0200 17.1 <0.250
6/7/2019 <0.0200 15.1 <0.250
9/27/2019 2.04 3.90 <0.250
12/4/2019 0.212 11.5 <0.250
3/10/2020 0.0210 14.7 <0.250
6/17/2020 <0.0200 7.92 <0.250
10/7/2020 0.998 5.57 <0.250
12/8/2020 <0.0200 9.16 <0.250

Please refer to notes at end of table
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Table 4

Groundwater Analytical Results - Ammonia, Nitrate, and Nitrite
NusStar Vancouver Facility
Vancouver, Washington

Ammonia (as Nitrogen) |

Nitrate-Nitrogen

Nitrite-Nitrogen

Well Number Sample Date - -
Concentrations in mg/L (ppm)

MW-5 11/7/2017 2.86 <0.10 <0.10
3/21/2018 <0.05 2.63 <0.10
6/29/2018 0.819 <0.10 <0.10
9/27/2018 9.55 <0.250 <0.250
12/7/2018 1.22 <0.250 <0.250
3/26/2019 2.40 0.866 <0.250
6/7/2019 2.94 <0.250 <0.250
12/4/2019 0.570 <0.250 <0.250
3/12/2020 0.114 <0.250 <0.250
6/18/2020 0.114 <0.250 <0.250
10/6/2020 9.20 <0.250 <0.250
12/10/2020 0.294 <0.250 <0.250

MW-6 11/7/2017 0.608 0.35 <0.10
7/1/2018 4.17 <0.10 <0.10
9/25/2018 4.30 <0.250 <0.250
3/20/2019 5.17 0.738 <0.250
6/5/2019 0.964 0.883 <0.250
9/27/2019 6.36 <0.250 <0.250
12/4/2019 2.18 <0.250 <0.250
3/12/2020 9.42 <0.250 <0.250
6/17/2020 1.87 <0.250 <0.250
10/8/2020 3.14 <0.250 <0.250
12/9/2020 2.67 0.315 <0.250

MW-7 2/6/2007 3.00 60.7 <0.100
6/10/2008 4.89 67.5 0.1
3/23/2009 11 56 <0.10
3/16/2010 2.4 99 <0.50
6/7/2011 - 140 <0.10
12/9/2011 - <0.50 <0.10
11/7/2017 9.09 <0.10 <0.10
3/21/2018 13.4 <0.10 <0.10

3/21/2018 DUP 16.9 <0.10 <0.10
6/29/2018 7.9 10.8 0.10
9/27/2018 16.7 <0.250 <0.250
12/7/2018 22.4 13.3 <0.250

12/7/2018 DUP 22.1 13.5 <0.250
3/20/2019 34.5 13.1 <0.250

3/20/2019 DUP 33.7 13.4 <0.250
6/5/2019 16.6 30.4 <0.250

6/5/2019 DUP 17.0 30.3 <0.250

Please refer to notes at end of table
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Table 4

Groundwater Analytical Results - Ammonia, Nitrate, and Nitrite

NusStar Vancouver Facility
Vancouver, Washington

Well Number sample Date Ammonia (as Nitrogen) | Nitr?te-l\.litrogen | Nitrite-Nitrogen
Concentrations in mg/L (ppm)
MW-7 9/26/2019 19.8 11.5 <0.250
(cont.) 9/26/2019 DUP 20.3 11.5 <0.250
12/3/2019 33.1 47.4 <0.250
12/3/19 DUP 34.9 49.7 <0.250
3/11/2020 6.89 18.7 <0.250
3/11/2020 DUP 6.89 18.7 <0.250
6/18/2020 5.21 27.6 <0.250
6/18/2020 DUP 6.33 27.6 <0.250
10/8/2020 14.5 1.92 <0.250
10/8/2020 DUP 14.3 1.83 <0.250
12/9/2020 34.5 88.6 <0.250
12/9/2020 DUP 33.3 88.9 <0.250
MW-8 6/10/2008 <0.0500 167 <0.1
11/6/2017 <0.050 207 <0.10
3/19/2018 <0.40 284 <0.10
6/29/2018 <0.050 333 <0.10
9/25/2018 <0.0200 235 <0.250
12/7/2018 0.0230 260 <0.250
3/22/2019 0.0350 544 <0.250
6/3/2019 <0.0200 176 <0.250
12/3/2019 <0.0200 276 E <0.250
3/11/2020 0.732 311 <1.25
6/17/2020 <0.0200 108 H-01 <0.250
10/6/2020 <0.0200 248 H-01 <0.250
12/10/2020 <0.0200 276 <0.250
MW-9 9/21/2010 14 89 <0.10
11/9/2017 17.4 559 <0.10
3/21/2018 <0.050 230 <0.10
6/29/2018 14.2 382 0.61
9/27/2018 17.0 468 <0.250
12/7/2018 5.60 311 <0.250
3/20/2019 0.198 173 <0.250
6/7/2019 0.022 125 <0.250
9/26/2019 0.680 138 <0.250
12/3/2019 0.618 101 <0.250
3/11/2020 0.0850 264 <0.250
6/18/2020 <0.0200 128 <0.250
10/8/2020 5.76 172 <0.250
12/9/2020 11.1 302 <0.250
MW-10 11/6/2017 35.6 333 0.270
6/29/2018 29.0 486 <0.10
9/25/2018 37.2 413 <0.250
9/25/2018 DUP 38.0 412 <0.250
3/21/2019 45.0 412 <0.250
6/6/2019 36.5 363 0.463
9/25/2019 37.3 429 <0.5
12/4/2019 36.6 460 <0.250
3/11/2020 18.2 491 <1.25
6/17/2020 13.2 489 H-01 <0.250 H-01
10/8/2020 34.8 541 <0.250
12/9/2020 37.7 515 <0.250
Please refer to notes at end of table
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Table 4

Groundwater Analytical Results - Ammonia, Nitrate, and Nitrite
NusStar Vancouver Facility
Vancouver, Washington

Ammonia (as Nitrogen) |

Nitrate-Nitrogen |

Nitrite-Nitrogen

Well Number Sample Date - -
Concentrations in mg/L (ppm)

MW-12 10/19/2010 - 59 -
6/7/2011 - 1.1 <0.10
12/7/2011 - 67 <0.10
9/22/2015 110 47 -
11/9/2017 55.4 0.57 <0.25
3/20/2018 39.4 <0.10 <0.10

3/20/2018 DUP 39.9 <0.10 <0.10
7/1/2018 33.0 <0.10 <0.10
9/25/2018 126 <0.250 <0.250
9/25/2018 DUP 129 <0.250 <0.250
12/4/2018 37.2 82.2 0.487
12/4/2018 DUP 37.1 80.0 0.526
3/20/2019 53.2 <0.250 <0.250
3/20/2019 DUP 48.2 <0.250 <0.250
6/5/2019 19.8 2.34 <0.250
6/5/2019 DUP 22.4 2.32 <0.250
9/26/2019 107 0.371 <0.250
9/26/2019 DUP 122 0.383 <0.250
12/4/2019 22.8 36.4 <0.250
12/4/2019 DUP 20.2 35.6 <0.250
3/11/2020 26.6 12.0 <0.250
3/11/2020 DUP 25.6 11.9 <0.250
6/18/2020 12.2 1.66 <0.250
6/18/2020 DUP 12.3 1.61 <0.250
10/7/2020 125 <0.250 <0.250
10/7/2020 bUP 122 <0.250 <0.250
12/8/2020 12.8 49.1 0.364
12/8/2020 DUP 13.0 49.9 0.380

MW-13 9/22/2015 48 135 -
11/7/2017 35.0 0.52 <0.10
3/20/2018 191 <0.10 <0.10
7/1/2018 23.5 <0.10 <0.10
9/25/2018 37.7 <0.250 <0.250
12/5/2018 49.8 <0.250 <0.250
3/19/2019 110 <0.250 <0.250
6/6/2019 78.5 <0.250 <0.250
9/26/2019 76.2 <0.250 <0.250
12/3/2019 63.2 <0.250 <0.250
3/10/2020 52.0 <0.250 <0.250
6/18/2020 18.1 <0.250 <0.250
10/7/2020 56.6 <0.250 <0.250
12/8/2020 39.8 <0.250 <0.250

Please refer to notes at end of table
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Table 4

Groundwater Analytical Results - Ammonia, Nitrate, and Nitrite
NusStar Vancouver Facility
Vancouver, Washington

Well Number sample Date Ammonia (as Nitrogen) | Nitr?te-l\.litrogen | Nitrite-Nitrogen
Concentrations in mg/L (ppm)
MW-14 11/8/2017 34.7 50.3 <1.0
3/20/2018 50.7 17.1 <0.10
6/28/2018 31.6 104 <2.5
9/26/2018 41.0 150 <0.250
12/5/2018 53.7 75.5 <0.250
3/19/2019 190 51.3 <0.250
6/6/2019 33.9 28.6 0.958
9/25/2019 29.6 145 <0.250
12/4/2019 245 85.5 <0.250
3/11/2020 32.0 137 <0.250
6/17/2020 23.9 118 H-01 <0.250
10/8/2020 325 305 <0.250
12/9/2020 21.3 200 <0.250
MW-15 11/6/2017 <0.050 9.78 <0.10
7/2/2018 <0.050 6.06 <0.10
6/6/2019 <0.0200 2.42 <0.250
6/18/2020 <0.0200 1.34 <0.250
12/10/2020 <0.0200 5.85 <0.250
MW-16 11/6/2017 <0.050 9.95 <0.10
3/19/2018 <0.40 15.7 <0.10
7/2/2018 <0.050 19.4 <0.10
9/25/2018 <0.0200 6.10 <0.250
12/6/2018 <0.0200 10.2 <0.250
3/22/2019 5.31 7.90 <0.250
6/4/2019 <0.0200 8.58 <0.250
9/25/2019 <0.0200 7.15 <0.250
12/3/2019 <0.0200 7.93 <0.250
3/11/2020 0.465 10.5 <0.250
6/18/2020 <0.0200 2.44 <0.250
10/7/2020 <0.0200 7.10 <0.250
12/9/2020 <0.0200 9.58 <0.250
MW-17 11/8/2017 0.634 43.4 <1.0
6/28/2018 <0.050 7.84 <0.10
9/26/2018 2.13 0.760 <0.250
3/19/2019 5.77 25.3 <0.250
6/6/2019 0.119 24.7 <0.250
9/26/2019 2.12 1.10 <0.250
12/3/2019 0.353 15.9 <0.250
3/10/2020 1.21 11.5 <0.250
6/17/2020 <0.0200 10.6 H-01 <0.250
10/7/2020 3.44 0.636 <0.250
12/8/2020 0.481 24.3 <0.250

Please refer to notes at end of table
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Table 4

Groundwater Analytical Results - Ammonia, Nitrate, and Nitrite
NusStar Vancouver Facility
Vancouver, Washington

Ammonia (as Nitrogen) |

Nitrate-Nitrogen |

Nitrite-Nitrogen

Well Number Sample Date - -
Concentrations in mg/L (ppm)

MW-18i 6/10/2008 <0.0500 0.35 <0.1
11/7/2017 <0.050 1.07 <0.10
3/21/2018 <0.050 0.75 <0.10
7/2/2018 <0.050 1.13 <0.10
9/27/2018 <0.0200 1.00 <0.250
12/6/2018 <0.0200 0.715 <0.250
3/21/2019 <0.0200 0.509 <0.250
6/3/2019 <0.0200 0.755 <0.250
9/25/2019 <0.0200 0.831 <0.250
12/3/2019 <0.0200 0.846 <0.250
3/11/2020 <0.0200 0.445 <0.250
6/17/2020 <0.0200 0.420 <0.250
10/7/2020 <0.0200 0.415 <0.250
12/9/2020 <0.0200 0.618 <0.250

MW-19 10/19/2010 - 19 -
9/22/2015 46 135 -
11/9/2017 80 41 <1.0
3/21/2018 150 47.8 <0.10

3/21/2018 DUP 152 46.5 <0.10
6/28/2018 194 <0.10 <0.10
9/25/2018 122 120 <0.250

9/25/2018 DUP 125 121 <0.250
12/5/2018 188 118 <0.250

12/5/2018 DUP 188 119 <0.250
3/20/2019 242 195 <0.250

3/20/2019 DUP 192 191 <0.250

6/7/2019 145 34.8 1.06
9/26/2019 113 232 <0.250

9/26/2019 DUP 119 233 <0.250
12/3/2019 131 129 <0.250

12/3/2019 DUP 125 136 <0.250
3/11/2020 109 213 <1.25

3/11/2020 DUP 107 205 <1.25
6/18/2020 88.0 30.8 <0.250

6/18/2020 DUP 90.4 27.2 <0.250
10/7/2020 187 224 <0.250

10/7/2020 DUP 155 228 <0.250
12/8/2020 180 147 <0.250

12/8/2020 DUP 176 157 <0.250

Please refer to notes at end of table
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Table 4

Groundwater Analytical Results - Ammonia, Nitrate, and Nitrite
NusStar Vancouver Facility

Vancouver, Washington

Well Number sample Date Ammonia (as Nitrogen) | Nitr?te-l\.litrogen | Nitrite-Nitrogen
Concentrations in mg/L (ppm)
MW-19i 11/8/2017 0.236 <0.10 <0.10
3/20/2018 <0.40 <0.10 <0.10
7/2/2018 0.158 <0.10 <0.10
9/27/2018 0.213 <0.250 <0.250
12/6/2018 0.240 <0.250 <0.250
3/25/2019 0.212 <0.250 <0.250
6/3/2019 0.178 <0.250 <0.250
12/4/2019 0.169 <0.250 <0.250
3/12/2020 <0.0200 <0.250 <0.250
6/18/2020 0.191 <0.250 <0.250
10/7/2020 0.178 <0.250 <0.250
12/10/2020 0.226 <0.250 <0.250
MW-20i 11/7/2017 0.125 0.28 <0.10
3/21/2018 1.01 1.06 <0.10
7/2/2018 0.115 0.37 <0.10
9/25/2018 0.244 1.11 <0.250
12/6/2018 <0.0200 <0.250 <0.250
3/22/2019 0.0270 0.261 <0.250
6/3/2019 0.353 1.77 <0.250
9/25/2019 <0.0200 0.617 <0.250
12/3/2019 0.0300 1.84 <0.250
3/11/2020 <0.0200 0.332 <0.250
6/17/2020 <0.0200 0.585 <0.250
10/7/2020 <0.0200 0.360 <0.250
12/9/2020 0.176 0.643 <0.250
MW-21i-40 6/10/2008 0.0594 <0.100 <0.100
11/8/2017 <0.050 1.90 <1.0
3/22/2018 0.071 1.70 <0.10
6/29/2018 <0.050 5.12 <1.0
9/27/2018 <0.0200 3.61 <0.250
12/6/2018 <0.0200 3.16 <0.250
3/21/2019 0.0360 3.41 <0.250
6/3/2019 <0.0200 1.49 <0.250
9/25/2019 <0.0200 3.49 <0.250
12/3/2019 <0.0200 4.61 <0.250
3/11/2020 <0.0200 2.90 <0.250
6/17/2020 <0.0200 2.11 <0.250
10/7/2020 <0.0200 5.67 <0.250
12/9/2020 <0.0200 6.15 <0.250
Please refer to notes at end of table
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Table 4

Groundwater Analytical Results - Ammonia, Nitrate, and Nitrite
NusStar Vancouver Facility

Vancouver, Washington

Well Number sample Date Ammonia (as Nitrogen) | Nitr?te-l\.litrogen | Nitrite-Nitrogen
Concentrations in mg/L (ppm)
MW-21i-105 6/10/2008 0.0645 <0.100 <0.100
11/8/2017 <0.050 1.6 <1.0
3/22/2018 13.0 15.8 0.10
6/29/2018 12.3 13.1 <0.10
9/26/2018 0.409 0.759 <0.250
12/6/2018 3.05 5.29 <0.250
3/21/2019 49.6 0.755 <0.250
6/6/2019 45.7 7.57 1.25
9/25/2019 28.3 4.46 1.81
12/4/2019 42.5 4.15 2.11
3/12/2020 32.6 3.54 4.79
6/18/2020 44.6 4.18 121
10/8/2020 45.6 5.85 10.6
12/9/2020 34.4 8.54 5.76
MW-22i 11/7/2017 0.354 <1.0 <1.0
3/22/2018 1.25 0.63 <0.10
6/29/2018 0.469 <1.0 <1.0
9/26/2018 0.369 <0.250 <0.250
12/5/2018 0.378 <0.250 <0.250
3/21/2019 0.448 <0.250 <0.250
6/6/2019 0.329 <0.250 <0.250
9/25/2019 0.339 <0.250 <0.250
12/4/2019 0.395 <0.250 <0.250
3/12/2020 0.111 <0.250 <0.250
6/18/2020 0.331 <0.250 <0.250
10/8/2020 0.325 <0.250 <0.250
12/9/2020 0.339 <0.250 <0.250
MW-23i 6/10/2008 <0.0500 0.440 <0.100
11/8/2017 <0.0500 0.78 <0.100
3/21/2018 <0.0500 0.72 <0.100
6/28/2018 <0.0500 0.53 <0.100
9/27/2018 <0.0200 1.04 <0.250
12/6/2018 <0.0200 0.520 <0.250
3/22/2019 <0.0200 0.592 <0.250
6/3/2019 <0.0200 0.604 <0.250
12/4/2019 <0.0200 0.534 <0.250
3/12/2020 <0.0200 0.639 <0.250
6/17/2020 <0.0200 0.372 <0.250
10/7/2020 <0.0200 0.796 <0.250
12/9/2020 <0.0200 0.667 <0.250
Please refer to notes at end of table
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Table 4

Groundwater Analytical Results - Ammonia, Nitrate, and Nitrite
NusStar Vancouver Facility

Vancouver, Washington

Well Number sample Date Ammonia (as Nitrogen) | Nitr?te-l\.litrogen | Nitrite-Nitrogen
Concentrations in mg/L (ppm)
MW-24i 6/7/2011 - 0.50 <0.10
12/7/2011 - 1.60 <0.10
11/9/2017 <0.050 3.09 <0.10
3/21/2018 0.687 7.36 <0.10
6/28/2018 <0.050 2.37 <0.050
9/27/2018 <0.0200 7.56 <0.250
12/4/2018 0.0670 2.97 <0.250
3/25/2019 0.0200 4.07 <0.250
6/7/2019 <0.0200 2.19 <0.250
9/27/2019 0.116 <0.250 <0.250
12/3/2019 <0.0200 2.86 <0.250
3/12/2020 <0.0200 4.87 <0.250
6/18/2020 <0.0200 2.70 <0.250
10/9/2020 <0.0200 1.70 <0.250
12/10/2020 <0.0200 9.40 <0.250
MW-24d 11/6/2017 0.153 <0.10 <0.10
3/20/2018 <0.40 <0.10 <0.10
6/27/2018 0.160 <0.10 <0.050
9/28/2018 0.145 <0.250 <0.250
12/10/2018 0.993 <0.250 <0.250
3/25/2019 0.147 <0.250 <0.250
6/4/2019 0.131 <0.250 <0.250
9/27/2019 0.050 3.76 <0.250
12/3/2019 0.142 <0.250 <0.250
3/12/2020 0.130 <0.250 <0.250
6/18/2020 0.211 <0.250 <0.250
10/9/2020 0.140 <0.250 <0.250
MW-25i 11/8/2017 0.138 0.53 <0.25
3/21/2018 <0.050 0.40 <0.10
6/29/2018 <0.050 0.27 <0.10
9/27/2018 <0.0200 0.775 <0.250
12/6/2018 <0.0200 0.541 <0.250
3/22/2019 0.0250 0.0389 <0.250
6/3/2019 <0.0200 0.383 <0.250
9/25/2019 <0.0200 0.710 <0.250
12/3/2019 <0.0200 0.405 <0.250
3/12/2020 <0.0200 0.453 <0.250
6/18/2020 <0.0200 0.357 <0.250
10/7/2020 <0.0200 0.644 <0.250
12/9/2020 <0.0200 0.485 <0.250
Please refer to notes at end of table
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Table 4

Groundwater Analytical Results - Ammonia, Nitrate, and Nitrite
NusStar Vancouver Facility
Vancouver, Washington

Well Number sample Date Ammonia (as Nitrogen) | Nitr?te-l\.litrogen | Nitrite-Nitrogen
Concentrations in mg/L (ppm)

MW-26 11/8/2017 34.1 101 <25
3/20/2018 30.0 271 <0.25

6/29/2018 224 213 <0.10

9/24/2018 30.2 212 <0.250

12/5/2018 35.3 152 <0.250

3/22/2019 60.6 544 <0.250

6/3/2019 41.3 476 <0.250

9/26/2019 324 383 <0.500

12/3/2019 24.7 279 <0.250

3/11/2020 48.9 628 <1.25

6/17/2020 42.9 573 H-01 <0.250 H-01

10/7/2020 30.1 358 <0.250

12/9/2020 41.1 484 <0.250

MW-32i 11/10/2017 <0.050 1.33 <0.10
MW-32s 11/10/2017 0.235 0.58 <0.10
3/22/2018 <0.050 0.16 <0.10

10/1/2018 <0.0200 <0.250 <0.250

12/10/2018 0.0690 1.81 <0.250

3/25/2019 <0.0200 <0.250 <0.250

9/26/2019 0.0630 <0.250 <0.25

3/13/2020 <0.0200 <0.250 <0.250

10/9/2020 <0.0200 <0.250 <0.250

EW-1 11/9/2017 <0.050 0.50 <0.10
7/1/2018 <0.050 2.91 <0.10

9/27/2018 <0.0200 0.686 <0.250

3/25/2019 <0.0200 3.69 <0.250

6/4/2019 <0.0200 3.42 <0.250

12/4/2019 <0.0200 0.708 <0.250

3/11/2020 <0.0200 2.56 <0.250

6/17/2020 <0.0200 4.24 <0.250

10/7/2020 <0.0200 1.46 <0.250

12/9/2020 0.177 2.32 <0.250

S-1 11/8/2017 7.13 4.14 <0.10
3/20/2018 35.5 11.4 0.24

6/28/2018 <1.3 3.02 <0.10

9/26/2018 0.259 3.03 <0.250

12/5/2018 <0.0200 2.16 <0.250

3/19/2019 0.846 3.35 <0.250

6/5/2019 0.141 1.95 <0.250

9/25/2019 <0.0200 3.72 <0.250

12/4/2019 <0.0200 2.04 <0.250

3/10/2020 <0.0200 1.08 <0.250

6/17/2020 <0.0200 1.13 <0.250

10/7/2020 <0.0200 1.86 <0.250

12/8/2020 0.0210 1.40 <0.250

Please refer to notes at end of table
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Table 4

Groundwater Analytical Results - Ammonia, Nitrate, and Nitrite
NusStar Vancouver Facility

Vancouver, Washington

Well Number sample Date Ammonia (as Nitrogen) | Nitr?te-l\.litrogen | Nitrite-Nitrogen
Concentrations in mg/L (ppm)
S-2 11/8/2017 5.64 1.05 <0.10
3/20/2018 6.1 1.25 <0.10
6/28/2018 8.05 3.28 0.054
9/26/2018 7.55 5.93 <0.250
12/5/2018 7.76 <0.250 <0.250
3/19/2019 25.6 3.23 0.259
6/5/2019 6.06 <0.250 <0.250
9/25/2019 0.691 1.77 <0.250
12/4/2019 6.83 0.408 <0.250
3/10/2020 6.96 0.906 <0.250
6/17/2020 6.34 <0.250 <0.250
10/7/2020 5.97 5.45 <0.250
12/8/2020 6.85 <0.250 <0.250
MGMS1-3(43) 10/19/2010 -- 390 -
11/7/2017 217 120 <1.0
3/22/2018 214 <0.10 <0.10
7/1/2018 198 <0.10 <0.10
9/28/2018 240 75.8 <0.250
12/4/2018 246 30.6 <0.250
3/26/2019 238 13.5 <0.250
6/7/2019 209 <0.25 <0.250
9/27/2019 233 84.1 <0.250
12/4/2019 216 45.3 <0.250
3/11/2020 199 12.3 <0.250
6/16/2020 157 <0.250 <0.250
10/6/2020 214 40.7 <0.250
12/10/2020 190 10.8 <0.250
MGMS1-2(60) 11/7/2017 <0.050 1.91 <0.10
3/22/2018 0.054 3.18 <0.10
7/1/2018 <0.050 1.83 <0.10
10/1/2018 <0.0200 3.65 <0.250
12/4/2018 0.104 0.697 <0.250
3/26/2019 <0.0200 1.39 <0.250
6/7/2019 <0.0200 1.08 <0.250
9/27/2019 <0.0200 2.58 <0.250
12/4/2019 <0.0200 0.732 <0.250
3/12/2020 <0.0200 3.25 <0.250
6/16/2020 <0.0200 0.375 <0.250
10/6/2020 <0.0200 2.49 M-02 <0.250
12/10/2020 <0.0200 1.46 <0.250
MGMS1-1(110) 11/7/2017 0.822 0.73 <0.10
7/1/2018 0.134 0.11 <0.10
10/1/2018 0.595 0.898 <0.250
6/7/2019 0.179 0.533 <0.250
12/4/2019 0.225 0.587 <0.250
6/16/2020 0.211 0.856 <0.250
12/8/2020 0.237 <0.250 <0.250
Please refer to notes at end of table
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Table 4

Groundwater Analytical Results - Ammonia, Nitrate, and Nitrite
NusStar Vancouver Facility
Vancouver, Washington

Ammonia (as Nitrogen) |

Nitrate-Nitrogen |

Nitrite-Nitrogen

Well Number Sample Date - -
Concentrations in mg/L (ppm)

MGMS2-4(40) 9/21/2010 130 560 <0.10
6/7/2011 -- 200 <0.10

12/7/2011 - 8.0 <0.10

11/9/2017 87.1 <0.10 <0.10

3/22/2018 84.2 <0.10 <0.10

7/1/2018 83.6 0.76 <0.10

9/28/2018 85.2 9.38 <0.250

12/10/2018 80.7 <0.250 <0.250

3/25/2019 85.2 <0.250 <0.250

6/4/2019 78.7 <0.250 <0.250

9/27/2019 78.9 1.34 <0.250

12/4/2019 76.1 <0.250 <0.250

3/12/2020 74.9 <0.250 <0.250

6/16/2020 75.8 6.57 0.414

10/6/2020 80.8 6.08 0.253

12/8/2020 68.6 28.5 0.385

MGMS2-3(60) 11/9/2017 1.03 0.12 <0.10
3/22/2018 0.153 0.68 <0.10

7/1/2018 <0.050 0.77 <0.10

12/10/2018 1.39 <0.250 <0.250

3/25/2019 0.407 <0.250 <0.250

6/4/2019 <0.0200 0.852 <0.250

9/27/2019 0.719 <0.250 <0.250

12/4/2019 1.15 <0.250 <0.250

3/12/2020 0.0280 0.678 <0.250

6/16/2020 0.0200 0.519 <0.250

10/6/2020 0.306 <0.250 <0.250

12/8/2020 0.136 0.558 <0.250

MGMS2-2(110) 11/9/2017 <0.050 0.37 <0.10
7/1/2018 0.050 0.28 <0.10

9/28/2018 <0.0200 0.412 <0.250

6/4/2019 <0.0200 0.402 <0.250

12/4/2019 <0.0200 0.400 <0.250

6/16/2020 <0.0200 0.317 <0.250

12/8/2020 0.0230 0.333 <0.250

MGMS2-1(132) 11/9/2017 <0.050 <0.10 <0.10
7/1/2018 <0.050 <0.10 <0.10

9/28/2018 0.0500 <0.250 <0.250

6/4/2019 <0.0200 <0.250 <0.250

12/4/2019 <0.0200 <0.250 <0.250

6/16/2020 <0.0200 <0.250 <0.250

12/8/2020 0.0230 <0.250 <0.250

Please refer to notes at end of table
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Table 4

Groundwater Analytical Results - Ammonia, Nitrate, and Nitrite
NusStar Vancouver Facility

Vancouver, Washington

Well Number sample Date Ammonia (as Nitrogen) | Nitr?te-l\.litrogen | Nitrite-Nitrogen
Concentrations in mg/L (ppm)
MGMS3-4(40) 9/22/2015 1.1 <.10 -
11/10/2017 1.71 <0.10 <0.10
3/22/2018 1.55 <0.10 <0.10
7/1/2018 0.971 <0.10 <0.10
9/28/2018 1.71 <0.250 <0.250
9/28/2018 DUP 1.68 <0.250 <0.250
12/10/2018 1.04 <0.250 <0.250
3/26/2019 2.67 <0.250 <0.250
6/3/2019 1.31 <0.250 <0.250
6/3/2019 DUP 1.32 <0.250 <0.250
6/3/2019 DUP 1.32 <0.250 <0.250
9/27/2019 1.14 <0.250 <0.250
9/27/2019 DUP 1.26 <0.250 <0.250
12/4/2019 0.906 <0.250 <0.250
12/4/2019 DUP 0.918 <0.250 <0.250
3/12/2020 2.09 <0.250 <0.250
6/16/2020 0.784 <0.250 <0.250
6/16/2020 DUP 0.789 <0.250 <0.250
10/6/2020 1.68 <0.250 <0.250
10/6/2020 DUP 1.64 <0.250 <0.250
12/10/2020 1.73 <0.250 <0.250
12/10/2020 DUP 1.76 <0.250 <0.250
MGMS3-3(60) 11/10/2017 <0.050 <0.10 <0.10
3/22/2018 0.272 0.39 <0.10
7/1/2018 0.100 0.29 <0.10
9/28/2018 <0.0200 0.393 <0.250
12/10/2018 <0.0200 <0.250 <0.250
3/26/2019 <0.0200 0.495 <0.250
6/3/2019 <0.0200 0.371 <0.250
9/27/2019 <0.0200 <0.250 <0.250
12/4/2019 <0.0200 0.364 <0.250
3/12/2020 <0.0200 0.257 <0.250
6/16/2020 <0.0200 0.262 <0.250
10/6/2020 <0.0200 0.296 <0.250
12/10/2020 <0.0200 0.310 <0.250
MGMS3-2(110) 11/10/2017 <0.050 0.48 <0.10
7/1/2018 <0.050 0.43 <0.10
9/28/2018 <0.0200 0.506 <0.250
6/3/2019 <0.0200 0.467 <0.250
12/4/2019 <0.0200 0.451 <0.250
6/16/2020 <0.0200 0.370 <0.250
12/10/2020 <0.0200 0.389 <0.250
Please refer to notes at end of table
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Table 4

Groundwater Analytical Results - Ammonia, Nitrate, and Nitrite
NusStar Vancouver Facility
Vancouver, Washington

Ammonia (as Nitrogen) |

Nitrate-Nitrogen |

Nitrite-Nitrogen

Well Number Sample Date - -
Concentrations in mg/L (ppm)
MGMS3-1(132) 11/10/2017 <0.050 0.52 <0.10
7/1/2018 <0.050 0.46 <0.10
9/28/2018 <0.0200 0.468 <0.250
6/5/2019 <0.0200 0.560 <0.250
12/4/2019 <0.0200 0.629 <0.250
6/16/2020 <0.0200 0.591 <0.250
12/10/2020 <0.0200 0.412 <0.250
MP-1 2/6/2007 42.4 247 0.18
3/23/2009 35 210 1.2
3/16/2010 37 990 0.76
6/7/2011 - 160 <0.10
12/9/2011 - 120 0.91
11/9/2017 12.2 23.0 <0.50
3/21/2018 7.13 37.8 <0.10
6/28/2018 8.71 38.2 <0.10
9/26/2018 10.9 113 <0.250
12/4/2018 6.01 80.8 <0.250
3/20/2019 7.05 77.6 <0.250
6/7/2019 8.24 61.6 0.366
9/26/2019 2.15 97.7 0.384
12/3/2019 2.39 118 <0.250
3/11/2020 8.82 110 <0.250
6/17/2020 5.81 161 H-01 <0.250
10/8/2020 5.22 115 <0.250
12/9/2020 1.95 106 <0.250
MP-3 6/28/2018 18.8 138 0.42
Notes:

© o0 ~NO U A WNR

File No. 0060-002-008
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. mg/L (ppm) = Milligrams per liter (parts per million).

. Bold value represents detected concentration of listed analyte.

-- = Not sampled or not analyzed.

< = Not detected at or above the specified laboratory method reporting limit (MRL).
Ammonia as nitrogen by Method 350.1.
. Nitrate as nitrogen and nitrite as nitrogen by Method 300.0.
. E = Estimated value.
. H-01 = This sample was analyzed outside the recommended holding time.

. M-02 = Due to matrix interference, this analyte cannot be accurately quantified.
The reported result is estimated.
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Table 5

Interim Action: Groundwater Analytical Results
NuStar Vancouver Facility
Vancouver, Washington

Volatile Organic Compounds

Attenuation Chemistry

Field Parameters

Well Number | Sample Date . cis-1,2- | trans-1,2- ] 1,1- 1,1- 1,2- 1,1,1- . Oxidation
Tetrachloro | Trichloro ) ) Vinyl ) ) ] ] ] Dissolved ]
ethene ethene Dichloro = Dichloro chloride Ethene Dichloro = Dichloro = Dichloro | Trichloro | Total Organic Carbon Oxygen Reductl.on
ethene ethene ethene ethane ethane ethane Potential
Concentrations in pg/L (mg/L) (mg/L) (mV)
MW-7 2/6/2007 31,500 352 <100 <100 <100 N/A <100 <100 <100 <100 <1.0 1.20 245.7
12/16/2008 15,000 450 130 <50 <50 N/A <50 <50 <50 <50 2.4 0.72 -103.2
3/23/2009 3,300 270 420 <15.0 <15.0 N/A <15.0 <15.0 <0.50 <15.0 6.7 0.69 -614.5
6/18/2009 890 350 520 <3.0 <3.0 N/A <3.0 3.7 <3.0 5.2 N/A 6.97 -16.4
9/18/2009 2,600 250 930 <3.0 <3.0 <1.0 5.5 9.8 <3.0 10 4.1 0.59 121.7
12/18/2009 1,600 160 330 <5.0 <5.0 <1.0 <5.0 6.7 <5.0 6.7 2.5 1.23 162.1
3/16/2010 550 56 180 <2.0 <2.0 <1.0 <2.0 <2.0 <2.0 2.0 2.6 1.37 147.7
6/17/2010 200 72 360 <15 <15 <1.0 <15 <15 <15 2.7 2.8 1.86 240.0
9/23/2010 750 110 690 <3.0 4.8 <1.0 <3.0 3.3 <3.0 3.5 8.2 0.64 -483.4
12/10/2010 220 36 94 <0.90 1.7 1.19 <0.90 1.8 <0.90 1.6 0.84 6.29 111.6
3/11/2011 420 82 150 0.91 9.3 7.76 1.6 6.6 <0.90 5.1 1.10 6.65 132.3
6/7/2011 430 110 1,400 33 7.9 <1.0 3.4 4.8 <2.5 4.0 4.7 0.45 108.6
9/19/2011 410 84 1,300 <5.0 78 N/A <5.0 <5.0 <5.0 <5.0 3,400 4.53 695.8
12/9/2011 200 32 3,400 6.8 110 38.7 6.9 8.0 <5.0 <5.0 1,600 1.19 -117.5
3/12/2012 41 8.6 1,600 <5.0 600 71 <5.0 9.2 <5.0 <5.0 1,000 2.97 96.8
06/22/2012 25 5.2 500 <2.0 290 130 <2.0 9.0 <2.0 <2.0 790 6.28 -137.9
9/14/2012 28 5.2 180 0.70 80 47 0.54 3.8 <0.50 <0.50 790 2.29 93.3
12/14/2012 11 6.8 130 <0.50 18 19.5 <0.50 1.9 <0.50 <0.50 550 0.34 24.1
3/15/2013 1.6 0.78 110 <0.50 11 13.3 <0.50 0.69 <0.50 <0.50 250 1.02 53.3
6/14/2013 1.6 <0.50 58 <0.50 16 5.86 <0.50 0.51 <0.50 <0.50 220 0.29 47.9
9/20/2013 <0.50 <0.50 56 <0.50 10 18.6 <0.50 1.5 <0.50 <0.50 270 0.45 -189.3
12/16/2013 0.51 <0.50 6.9 <0.50 9.1 5.0 <0.50 2.9 <0.50 <0.50 250 0.44 -66.1
3/24/2014 9.8 2.6 13 <0.50 7.6 220 <0.50 1.6 <0.50 <0.50 77 0.43 76.9
6/25/2014 <0.50 <0.50 0.62 <0.50 1.4 21.9 <0.50 0.19 <0.50 <0.50 120 0.6 -90.5
9/30/2014 <0.50 <0.50 4.5 <0.50 9.8 <1.0 <0.50 2.7 <0.50 <0.50 160 1.93 -112.0
12/15/2014 0.61 1.5 16 <0.50 21 <1.0 <0.50 4.5 <0.50 <0.50 28.5 1.61 -34.0
3/20/2015 <0.50 1.1 8.4 <0.50 1.0 <6.2 <0.50 1.0 <0.50 <0.50 23.5 1.19 -76.8
6/17/2015 1.2 1.0 12 <0.50 12.6 <10.0 <0.50 2.6 <0.50 <0.50 46 0.81 -4.9
9/23/2015 4.5 4.2 12.7 <0.50 4.8 <10.0 <0.50 1.8 <0.50 <0.50 40.6 0.87 -30.5
12/8/2015 0.94 1.7 4.1 <0.50 1.9 <10.0 <0.50 <0.50 <0.50 <0.50 9.8 1.98 84.1

Please refer to notes at end of table.
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Table 5

Interim Action: Groundwater Analytical Results
NuStar Vancouver Facility
Vancouver, Washington

Volatile Organic Compounds

Attenuation Chemistry

Field Parameters

Well Number | Sample Date . cis-1,2- | trans-1,2- ] 1,1- 1,1- 1,2- 1,1,1- . Oxidation
Tetrachloro | Trichloro ) ) Vinyl ) ) ] ] ] Dissolved ]
ethene ethene Dichloro = Dichloro chloride Ethene Dichloro = Dichloro = Dichloro | Trichloro | Total Organic Carbon Oxygen Reductl.on
ethene ethene ethene ethane ethane ethane Potential
Concentrations in pg/L (mg/L) (mg/L) (mV)
MW-7 6/17/2016 0.69 2.1 10.9 <0.50 5.4 <10.0 <0.50 0.60 <0.50 <0.50 18.9 1.67 -120.1
(continued) 9/29/2016 <0.50 6.0 10.9 <0.50 5.5 N/A <0.50 1.1 <0.50 <0.50 N/A 0.96 164.1
12/14/2016 0.78 <0.50 9.4 <0.50 1.0 N/A <0.50 <0.50 <0.50 <0.50 N/A 1.13 5.6
3/28/2017 1.2 0.73 <0.50 <0.50 <0.50 N/A <0.50 <0.50 <0.50 <0.50 N/A 0.89 -25.4
6/14/2017 <0.50 0.55 25 <0.50 25 <10.0 <0.50 <0.50 <1.0 <0.50 9.1 1.08 -60.5
9/27/2017 2.6 1.60 1.7 <0.50 1.7 <10.0 <0.50 <0.50 <1.0 <0.50 7.8 1.75 110.2
11/7/2017 6.3 7.8 2.6 <0.50 1.5 <10.0 <0.50 <0.50 <0.50 <0.50 3.1 2.65 68.6
3/21/2018 0.228 ) 2.86 17.6 <0.500 4,93 <13.0 <0.500 0.495) <0.500 <0.500 9.96 6.03 10.5
6/29/2018 9.89 3.53 5.50 <0.500 1.47 <10.0 <0.500 0.461) <0.500 <0.500 5.0 0.56 187.5
9/27/2018 6.50 10.8 8.48 <0.400 2.08 N/A <0.400 1.23 <0.400 <0.400 N/A 1.21 -9.0
12/7/2018 30.4 18.1 17.7 <0.400 1.62 N/A 0.472 3.97 <0.400 <0.400 N/A 1.89 18.5
3/20/2019 22.8 10.8 22.2 <0.400 0.605 <1.0 <0.400 1.87 <0.400 <0.400 9.07 3.20 934
6/5/2019 28.4 12.7 20.2 <0.400 1.15 <1.0 0.559 2.91 <0.400 <0.400 4.77 6.02 92.2
9/26/2019 41.7 17.9 21.0 <0.400 0.420 N/A 0.672 2.98 <0.400 <0.400 N/A 0.67 182.9
12/3/2019 66.1 31.8 29.7 <0.400 <0.400 <1.0 0.839 4.61 <0.400 <0.400 7.51 6.61 194.0
3/11/2020 47.4 14.3 26.5 <0.400 0.476 <1.0 <0.400 0.936 <0.400 <0.400 5.98 3.39 109.1
6/18/2020 43.0 10.1 11.1 <0.400 <0.400 <1.0 <0.400 0.850 <0.400 <0.400 5.10 1.03 230.9
10/8/2020 50.2 19.7 23.6 <0.400 <0.400 <1.0 0.481 1.97 <0.400 <0.400 15.4 1.65 18.5
12/9/2020 108 45.4 56.3 0.552 <0.400 <1.0 1.41 7.05 <0.400 <0.400 8.45 2.50 139.5
MP-1 2/6/2007 1,610 421 347 8.5 23.6 N/A <5.0 18.4 <5.0 11.2 <1.00 0.39 208.9
12/16/2008 1,600 230 70 <5.0 <5.0 N/A <5.0 <5.0 <5.0 10 1.80 1.37 -78.5
3/23/2009 1,200 180 89 <4.0 <4.0 N/A <4.0 6.0 <4.0 10 2.0 1.05 127.3
6/18/2009 1,500 180 43 <4.0 <4.0 N/A <4.0 4.3 <4.0 12 N/A 3.65 -43.7
9/18/2009 1,100 310 240 8.9 7.3 <1.0 <0.40 14 <4.0 8.2 1.50 0.48 99.7
12/18/2009 1,000 180 58 <4.0 <4.0 <1.0 <4.0 <4.0 <4.0 7.1 1.60 0.78 155.3
3/16/2010 1,500 400 410 13 10 2.47 4.7 22 <3.0 8.6 2.4 0.89 83.2
6/17/2010 800 140 120 <3.0 <3.0 <1.0 <3.0 3.2 <3.0 5.4 2.4 3.22 228.3
9/23/2010 730 120 41 <3.0 <3.0 <1.0 <3.0 <3.0 <3.0 4.0 2.0 0.53 -464.0
12/10/2010 1,000 150 27 <3.0 <3.0 <1.0 <3.0 <3.0 <3.0 4.5 1.0 0.52 -4.6
3/14/2011 1,200 180 150 <3.0 5.9 <0.0010 <3.0 7.1 <3.0 6.4 0.96 1.35 159.6
6/7/2011 640 130 75 <25 <25 <1.0 <25 4.9 <2.5 3.3 1.6 0.52 48.9
9/19/2011 30 72 4.1 <1.5 1.6 N/A <1.5 2.4 <1.5 1.9 3.7 0.69 913.5
12/9/2011 640 120 49 3.1 <2.5 3.28 <2.5 2.6 <2.5 3.1 8.3 0.83 -51.7
3/9/2012 490 140 440 6.3 21 15.9 2.8 9.4 <15 3.5 16 0.23 77.7
6/22/2012 690 120 530 2.9 48 66.6 2.8 5.6 <2.5 12 26 0.83 -51.7
9/14/2012 340 83 170 2.2 4.5 16 <1.5 4.0 <1.5 2.0 23 0.43 98.2
12/14/2012 230 48 170 1.7 1.8 21.1 <0.90 2.0 <0.90 1.0 18 0.28 -15.2
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Table 5

Interim Action: Groundwater Analytical Results
NuStar Vancouver Facility
Vancouver, Washington

Volatile Organic Compounds

Attenuation Chemistry

Field Parameters

Well Number | Sample Date . cis-1,2- | trans-1,2- ] 1,1- 1,1- 1,2- 1,1,1- . Oxidation
Tetrachloro | Trichloro ) ) Vinyl ) ) ] ] ] Dissolved ]
ethene ethene Dichloro = Dichloro chloride Ethene Dichloro = Dichloro = Dichloro | Trichloro | Total Organic Carbon Oxygen Reductl.on
ethene ethene ethene ethane ethane ethane Potential
Concentrations in pg/L (mg/L) (mg/L) (mV)
MP-1 3/15/2013 230 69 140 2.5 1.8 5.86 0.94 5.1 <0.90 1.0 35 0.44 60.4
(continued) 6/14/2013 330 70 190 1.6 1.8 2.96 1.4 4.5 <0.90 1.4 28 0.34 187.2
9/20/2013 260 66 77 1.5 <0.90 3.17 <0.90 2.9 <0.90 0.95 35 0.44 1.2
12/16/2013 290 70 67 0.92 <0.90 <1.0 1.1 1.7 <0.90 1.2 26 1.10 10.3
3/24/2014 360 54 240 <1.5 <1.5 33 <1.5 2.2 <1.5 1.8 38 0.69 -18.7
6/23/2014 1,200 130 290 1.7 5.0 19.6 2.3 4.9 <15 9.5 34 3.00 -14.0
9/30/2014 360 63 110 <2.0 16 <1.0 <2.0 2.8 <2.0 <2.0 29 4.09 42.3
12/15/2014 320 59 58 <15 <15 <1.0 <15 1.7 <15 <15 2.4 0.88 -28.6
3/20/2015 570 96 190 1.5 25 <6.2 1.5 3.6 <1.0 1.0 7.8 1.04 29.8
6/18/2015 376 80.8 91 0.87 <0.84 <10.0 1.5 2.9 <0.84 <0.84 6.0 1.75 -148.5
9/22/2015 343 68.3 38.3 <1.2 <1.2 <1.0 1.4 1.8 <1.2 <1.2 2.2 1.66 105.5
12/8/2015 308 62.6 50.9 <1.2 <1.2 <1.0 15 1.8 <1.2 <1.2 9.9 1.20 82.8
3/8/2016 433 100 148 1.2 <0.84 <1.0 2.1 7.5 <0.84 <0.84 5.1 1.13 29.5
6/17/2016 206 67.3 125 0.97 <0.50 <10.0 1.5 5.0 <0.50 <0.50 <1.0 3.71 -8.6
9/28/2016 99.4 35.5 40.5 <0.50 3.3 <10.0 3.1 13 <0.50 <0.50 2620 1.32 135.2
12/13/2016 2.9 1.0 209 0.55 4.3 <10.0 0.92 0.64 <0.50 <0.50 130 3.57 12.1
3/30/2017 <0.50 0.79 177 6.0 186 328 <0.50 7.5 <0.50 <0.50 137 0.79 -137.7
6/14/2017 16.2 8.5 143 1.9 294 83.2 <0.50 2.3 <1.0 <0.50 38.9 0.87 -53.2
9/26/2017 307 65.9 83.0 0.83 2.3 <10.0 3.4 4.5 <1.0 <0.50 4.3 0.93 80.5
11/9/2017 198 74.0 105 0.91 2.6 <10.0 4.3 3.3 <0.50 <0.50 3.7 0.66 -104.8
3/21/2018 245 64.5 151 1.02 1.63 <13.0 4.04 3.17 <0.500 <0.500 8.3 0.36 175.8
6/28/2018 747 140 353 1.74 5.26 <10.0 9.34 10.2 <0.500 0.555 8.2 0.45 159.1
9/26/2018 322 57 60.2 <8.00 <8.00 <1.0 <8.00 <8.00 <8.00 <8.00 3.12 0.99 126.4
12/4/2018 355 76.7 130 0.836 1.24 <1.0 6.59 <0.400 2.79 <0.400 6.09 2.28 -22.7
3/20/2019 146 36.6 69.0 <0.400 1.55 <1.0 3.08 1.43 <0.400 <0.400 3.34 5.86 72.6
6/7/2019 769 111 205 <8.00 <8.00 <1.0 <8.00 <8.00 <8.00 <8.00 8.2 0.73 29.2
9/29/2019 176 26.8 37.1 <0.800 <0.800 <1.0 1.14 1.36 <0.800 <0.800 1.94 0.70 -16.2
12/3/2019 306 57.8 40.6 <0.800 <0.800 <1.0 1.80 1.57 <0.800 <0.800 2.27 5.01 181.8
3/11/2020 1,370 190 177 1.14 <0.800 <1.0 5.63 3.94 <0.800 1.77 2.28 0.94 99.5
6/17/2020 427 61.2 72.0 <4.00 <4.00 <1.0 <4.00 <4.00 <4.00 <4.00 5.91 0.96 237.3
10/8/2020 510 52.3 36.7 <2.00 <2.00 <1.0 <2.00 <2.00 <2.00 <2.00 1.74 1.80 1.6
12/9/2020 362 41.3 29.5 <0.800 <0.800 <1.0 <0.800 1.15 <0.800 <0.800 1.76 1.50 -30.7

Please refer to notes at end of table.
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Table 5

Interim Action: Groundwater Analytical Results
NuStar Vancouver Facility
Vancouver, Washington

Volatile Organic Compounds

Attenuation Chemistry

Field Parameters

Well Number | Sample Date . cis-1,2- | trans-1,2- ] 1,1- 1,1- 1,2- 1,1,1- . Oxidation
Tetrachloro | Trichloro ) ) Vinyl ) ) ] ] ] Dissolved ]
ethene ethene Dichloro = Dichloro chloride Ethene Dichloro = Dichloro = Dichloro | Trichloro | Total Organic Carbon Oxygen Reductl.on
ethene ethene ethene ethane ethane ethane Potential
Concentrations in pg/L (mg/L) (mg/L) (mV)
EX 2/6/2007 2,810 564 68.2 <10.0 <10.0 N/A <10.0 <10.0 <10.0 40 1.45 0.24 164.8
12/16/2008 4,500 830 490 <15.0 <15.0 N/A <15.0 54 <15.0 71 3.30 0.74 -174.5
3/23/2009 1,400 420 50 <5.0 <5.0 N/A <5.0 <5.0 <5.0 43 3.0 0.47 68.8
6/18/2009 24 11 4.2 <0.50 <0.50 N/A <0.50 <0.50 <0.50 1.1 N/A 0.37 -9.3
9/18/2009 2,100 380 120 0.76 1.1 <1.0 3.3 4.1 <0.50 38 4.9 0.60 109.0
12/18/2009 700 56 5.6 <2.5 <2.5 55.6 <2.5 <2.5 <2.5 3.7 1.8 2.13 170.1
3/16/2010 150 33 20 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 3.2 2.4 0.88 102.6
6/17/2010 150 39 92 <0.50 2.2 <1.0 <0.50 0.97 <0.50 2.3 3.3 0.84 239.5
9/23/2010 2,400 220 90 0.53 1.8 <1.0 1.6 1.5 <0.50 20 3.6 0.93 -521.6
12/21/2010 900 99 30 <0.50 0.71 <1.0 0.59 0.83 <0.50 6.7 <0.50 0.91 131.7
3/31/2011 6,800 910 240 <4.0 5.1 1.91 8.1 8.2 <4.0 110 1.9 -- -
6/7/2011 1,400 170 140 <4.0 <4.0 <1.0 <4.0 <4.0 <4.0 15 3.5 0.70 115.2
9/19/2011 4,100 460 290 <5.0 14 N/A 11 7.9 <5.0 73 560 0.63 907.9
12/9/2011 <50 <50 12,000 9.3 140 114 19 16 <5.0 17 320 1.23 -68.3
3/9/2012 33 10 1,400 8.6 290 24.2 <4.0 5.0 <4.0 <4.0 89 0.14 -33.6
6/22/2012 3.0 1.1 170 1.3 120 150 0.68 3.4 <0.50 0.59 110 1.23 -68.3
9/14/2012 3.0 <15 320 <1.5 42 47.2 <1.5 15 <15 <1.5 77 0.15 -29.5
12/14/2012 0.87 <0.50 26 <0.50 12 5.92 <0.50 <0.50 <0.50 <0.50 59 0.25 3.3
3/15/2013 1.2 <0.50 <0.50 <0.50 4.4 <1.0 <0.50 <0.50 <0.50 <0.50 64 0.37 67.0
6/14/2013 0.79 <0.50 1.6 <0.50 <0.50 <1.0 <0.50 <0.50 <0.50 <0.50 12 0.54 158.8
9/20/2013 4.1 2.6 71 0.68 30 35.4 0.54 1.9 <0.50 <0.50 42 0.43 -175.4
12/16/2013 2.0 1.4 34 <0.50 28 45.3 <0.50 3.8 <0.50 <0.50 46 1.66 119
3/24/2014 20 7.5 30 <0.50 11 91.1 <0.50 0.80 <0.50 <0.50 35 0.51 158.7
6/23/2014 29 15 160 0.97 38 81.5 1.1 2.9 <0.50 <0.50 34 041 -50
9/30/2014 - - - - -- - - - - -- - - -
12/15/2014 22 2.7 10 <0.50 <0.50 <1.0 <0.50 <0.50 <0.50 <0.50 158 241 -52.2
3/19/2015 170 56 690 1.9 2.8 <6.2 2.1 3.5 <0.50 2.5 <5.0 1.05 18.2
6/18/2015 186 42 420 1.6 3.2 <10.0 2.6 2.6 <0.50 0.88 7.5 2.29 -35.2
9/22/2015 302 61.9 543 2.6 24.4 <1.0 3.7 2.9 <0.50 0.65 22.6 0.90 23.7
12/8/2015 94.4 21.3 427 <0.50 2.1 <1.0 <0.50 <0.50 <0.50 <0.50 7.5 -- -

Please refer to notes at end of table.
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Table 5

Interim Action: Groundwater Analytical Results
NuStar Vancouver Facility

Vancouver, Washington

Volatile Organic Compounds Attenuation Chemistry Field Parameters
Well Number | Sample Date . cis-1,2- | trans-1,2- ] 1,1- 1,1- 1,2- 1,1,1- . Oxidation
Tetrachloro | Trichloro ) ) Vinyl ) ) ] ] ] Dissolved ]
ethene ethene Dichloro = Dichloro chloride Ethene Dichloro = Dichloro = Dichloro | Trichloro | Total Organic Carbon Oxygen Reductl.on
ethene ethene ethene ethane ethane ethane Potential
Concentrations in pg/L (mg/L) (mg/L) (mV)
EX 3/8/2016 274 71.1 1,160 3.6 13.3 <1.0 2.9 4.0 <1.2 5.0 22 0.36 113.3
(continued) 6/17/2016 592 90.8 1,040 <5.0 <5.0 <10.0 <5.0 <5.0 <5.0 <5.0 1.2 2.72 4.8
9/28/2016 39.4 549 2,230 3.8 128 N/A 3.5 4.6 <1.7 2.5 N/A 1.61 138.1
12/12/2016 4.3 0.96 8.1 <0.50 51.9 N/A <0.50 <0.50 <0.50 <0.50 N/A 2.00 -24
3/28/2017 6.1 1.9 5.2 <0.50 <0.50 235 <0.50 <0.50 <0.50 <0.50 347 1.50 89.9
6/14/2017 9.5 3.0 11.7 0.56 13 11.2 <0.50 10.7 <1.0 <0.50 14.0 3.48 -12.4
9/26/2017 0.82 0.63 6.9 <0.50 10.1 17.5 <0.50 8.8 <1.0 <0.50 25.5 1.18 -140.5
3/21/2018 1.48 2.72 22.6 <0.500 10.8 28.3 <0.500 1.34 <0.500 <0.500 15.4 0.19 74.4
6/28/2018 1.91 0.758 722 8.72 424 99.2 1.11 4.55 <0.500 <0.500 43.6 0.39 -62.6
9/24/2018 3.07 2.42 3.38 0.751 7.56 2.9 <0.400 1.42 <0.400 <0.400 13.2 1.55 150.7
12/4/2018 6.35 3.60 8.18 <0.400 1.88 <1.0 <0.400 0.876 <0.400 <0.400 11.0 5.80 -10.0
MW-12 6/7/2011 53 25 59 1.0 <0.50 <1.0 <0.50 1.8 <0.50 0.70 0.94 3.16 110.4
9/19/2011 860 690 4,700 55 63 N/A 45 240 2.5 65 8.3 0.84 906.3
12/7/2011 520 380 2,900 33 40 6.15 28 130 1.3 34 59 1.00 109.0
3/12/2012 770 540 3,800 45 46 <1.0 44 210 <15.0 48 65 1 45.3
6/22/2012 270 200 1,700 39 22 <1.0 16 100 <5.0 13 56 0.66 117.1
9/14/2012 1,100 730 5,400 73 84 <1.0 58 270 <15.0 76 100 0.43 140.7
12/13/2012 38 23 62 0.97 <0.50 <1.0 <0.50 1.0 <0.50 0.53 4.9 1.07 128.6
3/15/2013 760 540 4,300 56 54 <1.0 40 200 1.8 53 95 0.62 117.3
6/13/2013 610 500 4,800 53 59 <1.0 39 240 <15.0 46 62 0.39 205.2
9/20/2013 510 400 3,400 49 50 <1.0 37 170 1.6 37 110 0.59 -10.7
12/16/2014 150 110 800 10 9.8 <1.0 7.6 36 <2.5 5.8 23 1.22 40.4
3/24/2014 180 170 1,900 25 47 <1.0 18 110 0.77 8.6 41 1.94 29.1
6/24/2014 42 34 310 2.3 <1.5 <1.0 1.9 14 <1.5 1.6 13 3.68 1.5
9/30/2014 680 480 3,500 45 42 <1.0 39 190 <15.0 36 93 6.09 47.1
12/11/2014 25 15 34 0.64 <0.50 <1.0 <0.50 0.73 <0.50 <0.50 1.9 0.65 -110.0
3/20/2015 580 340 2,110 29 37 <6.2 25 102 <5.0 18 4 0.89 75.7
6/19/2015 514 356 2,570 25 31.1 <10.0 28.2 151 <10.0 23.6 4.8 0.71 10.2
9/22/2015 343 239 2,250 23.4 22,5 <1.0 16.9 120 <8.3 15.7 4.4 1.06 65.3
12/8/2015 44.9 22 40.1 0.72 <0.50 <10.0 <0.50 0.84 <0.50 0.52 16.5 0.99 28.1
Please refer to notes at end of table.
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Table 5

Interim Action: Groundwater Analytical Results
NuStar Vancouver Facility
Vancouver, Washington

Volatile Organic Compounds

Attenuation Chemistry

Field Parameters

Well Number | Sample Date . cis-1,2- | trans-1,2- ] 1,1- 1,1- 1,2- 1,1,1- . Oxidation
Tetrachloro | Trichloro ) ) Vinyl ) ) ] ] ] Dissolved ]
ethene ethene Dichloro = Dichloro chloride Ethene Dichloro = Dichloro = Dichloro | Trichloro | Total Organic Carbon Oxygen Reductl.on
ethene ethene ethene ethane ethane ethane Potential
Concentrations in pg/L (mg/L) (mg/L) (mV)
MW-12 3/8/2016 325 209 1,380 16.2 21.3 <10.0 15.4 79.9 <3.6 7.7 5.5 0.71 62.2
(continued) 6/16/2016 314 288 3,310 31.6 52.3 <10.0 29.9 174 <8.4 12.8 3.7 2.68 59.7
9/27/2016 387 163 867 11.4 14.8 <10.0 11.5 44 <10.0 3.9 5240 0.98 252.5
12/14/2016 62.3 42.2 744 2.3 20.5 <10.0 4.7 16.5 <10.0 <10.0 1930 0.46 -91.3
3/30/2017 55.9 29.6 1,120 6.1 28.3 75.2 3.8 114 <2.5 <2.5 490 2.92 -17.9
6/12/2017 42.4 18.1 893 7.6 48.4 120 4.7 14.0 <3.1 <3.1 530 0.91 -34.2
9/28/2017 <1.7 <1.7 457 5.4 47.7 16.0 <1.7 19.5 <1.7 <1.7 243 1.19 -87.4
11/9/2017 <0.50 <0.50 22.2 1.6 49.1 <10.0 <0.50 4.5 <0.50 <0.50 326 1.61 -119.0
3/20/2018 <0.500 0.271) 5.64 1.33 2.77 <13.0 <0.500 0.522 <0.500 <0.500 89.1 8.95 -136.3
7/1/2018 0.304) 0.996 4.02 1.57 1.45 <10.0 <0.500 0.913 <0.500 <0.500 66.0 1.77 114.3
9/25/2018 <0.400 <0.400 1.46 0.520 1.23 <1.0 <0.400 0.730 <0.400 <0.400 79.5 1.27 -174.0
12/4/2018 1.29 1.29 4.30 0.415 1.69 <1.0 <0.400 0.470 <0.400 <0.400 36.4 5.51 -30.5
3/20/2019 2,11 1.33 6.70 0.675 1.64 <1.0 <0.400 0.655 <0.400 <0.400 34.4 2.34 -38.6
6/5/2019 3.64 3.45 9.36 0.756 2.74 <1.0 <0.400 0.719 <0.400 <0.400 16.6 1.72 69.9
9/26/2019 <0.400 0.459 5.31 0.565 6.82 1.1 <0.400 6.26 <0.400 <0.400 46.1 0.29 -227.1
12/5/2019 2.37 1.41 2.61 <0.400 0.413 <1.0 <0.400 <0.400 <0.400 <0.400 23.8 9.18 185.3
3/11/2020 7.01 4.25 8.47 0.561 0.423 <1.0 <0.400 0.806 <0.400 <0.400 12.0 5.10 91.3
6/18/2020 2.59 2.68 14.1 <0.400 1.04 <1.0 <0.400 1.30 <0.400 <0.400 10.5 0.90 173.1
10/7/2020 <0.400 0.750 81.7 0.632 196 56 <0.400 37.8 <0.400 <0.400 39.5 2.49 -156.9
12/8/2020 13.5 6.47 9.92 <0.400 7.36 3.6 <0.400 1.55 <0.400 <0.400 4.60 2.34 120.9
MW-24i 6/7/2011 6.6 1.4 2.0 <0.50 <0.50 <1.0 <0.50 <0.50 <0.50 <0.50 1.2 6.40 59.0
9/16/2011 27 24 270 1.7 19 N/A 2.5 13 <0.50 5.6 7.0 0.61 646.9
12/7/2011 19 14 100 <0.50 7.5 2.29 0.84 5.0 <0.50 2.9 290 3.50 -147.5
3/12/2012 30 11 79 <0.50 4.5 2.03 <0.50 5.9 <0.50 2.3 33 2.11 -1.2
6/22/2012 0.85 <0.50 14 <0.50 2.6 1.52 <0.50 1.8 <0.50 <0.50 44 3.50 -147.5
9/14/2012 31 20 58 <0.50 <0.50 <1.0 0.87 4.4 <0.50 0.79 15 0.40 -54.0
12/14/2012 2.1 0.65 51 <0.50 <0.50 <1.0 <0.50 <0.50 <0.50 <0.50 16 2.11 6.3
3/15/2013 23 15 48 <0.50 <0.50 <1.0 <0.50 2.8 <0.50 0.57 9.5 0.79 13.1
6/14/2013 6.2 3.6 28 <0.50 <0.80 <1.0 <0.50 2.7 <0.50 <0.50 11 0.39 130.2
9/20/2013 15 5.9 15 <0.50 <0.80 <1.0 <0.50 1.0 <0.50 <0.50 11 1.92 -31.2
12/16/2013 6.7 3.4 8.4 <0.50 <0.50 <1.0 <0.50 1.3 <0.50 <0.50 7.9 3.08 16.9
3/24/2014 10 5.5 16 <0.50 <0.80 <1.0 <0.50 1.3 <0.50 <0.50 9.4 3.16 -55.4
6/23/2014 13 5.2 13 <0.50 2.1 29.1 <0.50 1.2 <0.50 <0.50 8.4 4.70 -49.7
9/30/2014 20 10 21 <0.50 <0.50 <1.0 <0.50 1.8 <0.50 <0.50 12.0 2.01 129.7
12/15/2014 2.4 1.1 12 <0.50 <0.50 <1.0 <0.50 0.60 <0.50 <0.50 <1.0 6.27 -13.9

Please refer to notes at end of table.
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Table 5

Interim Action: Groundwater Analytical Results
NuStar Vancouver Facility
Vancouver, Washington

Volatile Organic Compounds

Attenuation Chemistry

Field Parameters

Well Number | Sample Date . cis-1,2- | trans-1,2- ] 1,1- 1,1- 1,2- 1,1,1- . Oxidation
Tetrachloro | Trichloro ) ) Vinyl ) ) ] ] ] Dissolved ]
ethene ethene Dichloro = Dichloro chloride Ethene Dichloro = Dichloro = Dichloro | Trichloro | Total Organic Carbon Oxygen Reductl.on
ethene ethene ethene ethane ethane ethane Potential
Concentrations in pg/L (mg/L) (mg/L) (mV)
MW-24i 3/20/2015 6.1 3.1 5.9 <0.50 <0.50 <6.2 <0.50 0.58 <0.50 <0.50 <1.0 10.28 38.6
(continued) 6/18/2015 <0.50 <0.50 34 <0.50 <0.50 <10.0 <0.50 <0.50 <0.50 <0.50 1.6 1.08 -158.7
9/22/2015 2.2 0.8 4.7 <0.50 <0.50 <1.0 <0.50 1.9 <0.50 <0.50 2.3 1.85 99.4
12/8/2015 189 36.4 18 <0.50 <0.50 <1.0 <0.50 0.74 <0.50 <0.50 3.5 1.36 99.2
3/8/2016 4.1 1.6 3.5 <0.50 <0.50 <10.0 <0.50 <0.50 <0.50 <0.50 1.0 1.75 47.8
6/17/2016 11.5 6.3 7.8 <0.50 <0.50 <10.0 <0.50 0.99 <0.50 <0.50 <1.0 3.12 14.0
9/28/2016 5.8 3.1 5.4 <0.50 <0.50 <10.0 <0.50 0.53 <0.50 <0.50 5.3 2.58 123.9
12/12/2016 1.1 <0.50 <0.50 <0.50 <0.50 <10.0 <0.50 <0.50 <0.50 <0.50 15 5.64 2.6
3/30/2017 1.0 <0.50 0.70 <0.50 <0.50 <10.0 <0.50 <0.50 <0.50 <0.50 3.4 5.24 14.3
6/15/2017 6.6 2.8 3.2 <0.50 <0.50 <10.0 <0.50 <0.50 <1.0 <0.50 1.2 3.72 -13.4
9/26/2017 30.1 16.6 24.5 <0.50 <0.50 <10.0 <0.50 2.1 <1.0 <0.50 1.2 1.21 -10.7
11/9/2017 12.7 5.9 9.6 <0.50 <0.50 <10.0 <0.50 1.1 <0.50 <0.50 13 3.11 -100.1
3/21/2018 19.1 10.2 13.5 <0.500 <0.500 <13.0 <0.500 1.42 <0.500 <0.500 0.734B)J 0.95 129.6
6/28/2018 10.3 5.93 13.6 1.09 <0.500 <10.0 <0.500 1.44 <0.500 <0.500 <1.0 2.69 129.9
9/27/2018 24.8 14.3 25.0 <0.400 <0.400 N/A <0.400 2.18 <0.400 <0.400 N/A 1.67 106.3
12/4/2018 10.2 3.76 5.13 <0.400 <0.400 N/A <0.400 0.800 <0.400 <0.400 N/A 5.24 -6.9
3/25/2019 11.7 5.91 8.46 <0.400 <0.400 <1.0 <0.400 0.888 <0.400 <0.400 <1.00 4.52 18.1
6/7/2019 7.39 3.55 4,99 <0.400 <0.400 <1.0 <0.400 0.601 <0.400 <0.400 <1.00 4.39 5.8
9/27/2019 <0.400 <0.400 <0.400 <0.400 <0.400 1.6 <0.400 <0.400 <0.400 <0.400 <1.00 5.30 -252.2
12/3/2019 8.78 3.72 3.82 <0.400 <0.400 <1.0 <0.400 0.775 <0.400 <0.400 <1.00 3.09 1.3
3/12/2020 17.0 8.42 15.4 <0.400 <0.400 <1.0 <0.400 1.30 <0.400 <0.400 <1.00 7.57 66.9
6/18/2020 6.24 2.84 2,91 <0.400 <0.400 <1.0 <0.400 0.610 <0.400 <0.400 <1.00 7.63 -43.8
10/9/2020 1.35 <0.400 1.08 <0.400 <0.400 <1.0 <0.400 <0.400 <0.400 <0.400 1.09 3.60 -63.2
12/10/2020 29.7 13.0 20.0 <0.400 <0.400 N/A <0.400 1.73 <0.400 <0.400 N/A 9.37 77.2
MGMS2-40 6/7/2011 4,400 1,400 1,600 17 48 <1.0 30 65 <15.0 57 2.2 0.86 49.5
9/12/2011 790 380 7,400 20 58 N/A 28 44 <15.0 48 110 2.63 338.9
12/7/2011 61 39 5,300 <15.0 460 14.5 <15.0 35 <15.0 <15.0 300 6.28 -137.9
3/8/2012 9.9 5.4 470 2.8 260 368 2.3 38 <2.0 5.2 290 1.22 -73.6
6/19/2012 7.2 2.5 20 1.3 63 566 <0.50 53 <0.50 <0.50 500 6.28 -137.9
9/12/2012 89 80 310 3.2 440 264 2.8 39 <15 5.0 140 1.16 -40.1
12/11/2012 10 3.4 33 1.3 4.0 110 <0.50 4.8 <0.50 <0.50 280 0.55 -82.3
3/15/2013 5.6 2.2 300 2.0 270 121 1.9 28 <0.50 2.5 81 0.33 -24.3
6/11/2013 0.94 <0.50 7.9 <0.50 4.8 55.6 <0.50 8.3 <0.50 <0.50 110 0.42 -116.7
9/17/2013 16 17 290 1.4 330 143 4.8 28 <0.50 1.6 98 0.27 -209.9
12/16/2013 2.4 14 8.4 <0.50 3.4 33.3 <0.50 9.7 <0.50 <0.50 110 1.19 -41.9
3/24/2014 2.6 1.8 84 <0.50 270 930 2.9 45 <0.50 <0.50 120 1.06 -126.1
6/26/2014 21 22 88 0.84 90 207 10 31 <0.50 <0.50 120 2.22 -23.7
9/23/2014 170 110 590 2.4 800 12.1 30 30 <0.50 3.2 94 1.31 -119.0
12/12/2014 3.4 2.3 10 <0.50 18 34 <0.50 35 <0.50 <0.50 7.9 1.41 -162.1

Please refer to notes at end of table.
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Table 5

Interim Action: Groundwater Analytical Results
NuStar Vancouver Facility

Vancouver, Washington

Volatile Organic Compounds Attenuation Chemistry Field Parameters
Well Number | Sample Date . cis-1,2- | trans-1,2- ] 1,1- 1,1- 1,2- 1,1,1- . Oxidation
Tetrachloro | Trichloro ) ) Vinyl ) ) ] ] ] Dissolved ]
ethene ethene Dichloro = Dichloro chloride Ethene Dichloro = Dichloro = Dichloro | Trichloro | Total Organic Carbon Oxygen Reductl.on
ethene ethene ethene ethane ethane ethane Potential
Concentrations in pg/L (mg/L) (mg/L) (mV)
MGMS2-40 3/20/2015 31 22 47 <0.50 17 8.1 3.9 4.3 <0.50 <0.50 8 20.02 -83.7
(continued) 6/19/2015 184 12.8 53.8 <0.50 48.3 33.7 13 13.8 <0.50 <0.50 11 13.5 -117.5
9/25/2015 67.4 45.9 105 0.61 57.8 <10.0 4.2 12.3 <0.50 0.92 10.9 9.67 -145.1
12/8/2015 4.0 2.8 7.2 <0.50 3.3 22.8 <0.50 13.5 <0.50 <0.50 7.9 6.14 -96.9
3/8/2016 6.5 6.2 36.0 <0.50 36 63.7 1.6 20.6 <0.50 <0.50 7.4 5.52 -161.7
6/17/2016 223 146 744 2.8 227 31 26.4 249 <0.50 3.1 3.8 1.60 -72.2
9/29/2016 33.3 24.8 115 <0.50 142 N/A <0.50 121 <0.50 <0.50 N/A 5.16 194.5
12/16/2016 2.6 1.9 5.2 <0.50 2.0 N/A <0.50 10.3 <0.50 <0.50 N/A 0.80 -28.1
3/31/2017 4.3 14.4 236 0.60 235 N/A 14.3 57.6 <0.50 <0.50 N/A 0.68 -92.2
6/15/2017 5.1 4.9 46.2 <0.50 98.9 128 3.5 38.6 <0.50 <0.50 7.0 1.29 -109.6
9/29/2017 41.5 313 195 0.74 428 47.4 6.8 21.7 <1.0 0.67 6.4 1.03 -43.7
11/9/2017 13.2 9.2 61.6 0.52 170 95.7 0.86 21.3 <0.50 <0.50 6.2 1.24 -113.3
3/22/2018 46.0 27.3 109 0.571 122 32.7 4.22 25.9 <0.500 0.259) 9.58 6.89 -112.9
7/1/2018 62.1 48.9 151 0.971 38.2 <10.0 5.93 12.7 <0.500 1.04 5.2 3.15 -50.8
9/28/2018 66.9 43.3 140 <0.800 106 3.6 1.44 8.74 <0.800 <0.800 5.91 1.50 97.3
12/10/2018 18.7 12.0 24.9 <0.400 123 78 0.563 20.9 <0.400 <0.400 5.08 2.05 -111.4
3/25/2019 62.0 35.9 136 0.752 155 26 2.58 26.6 <0.400 <0.400 4.61 0.97 151.7
6/4/2019 14.6 10.4 37.8 <0.400 145 19 0.960 28.2 <0.400 <0.400 4.83 0.64 104.5
9/27/2019 17.0 13.1 73.8 <0.400 101 1.4 0.729 11.2 <0.400 <0.400 4.76 7.37 -133.9
12/4/2019 32.3 17.9 40.5 <0.400 65.4 4.2 0.778 20.6 <0.400 <0.400 5.01 4.39 -82.2
3/12/2020 86.3 43.3 105 0.641 134 2.1 2.73 24.1 <0.400 0.453 5.13 8.14 -78.9
6/16/2020 14.8 9.09 85.0 <0.400 138 6.1 1.25 27.3 <0.400 <0.400 4.13 0.93 177.2
10/6/2020 101 56.2 98.4 0.635 148 3.8 2.45 19.1 <0.400 <0.400 5.15 1.17 28.8
12/8/2020 41.0 19.4 82.6 <0.800 80.2 2.0 1.85 17.8 <0.800 <0.800 5.37 1.07 -19.5
MW-13 9/28/2016 5,090 951 148 <2.5 <2.5 <10.0 <2.5 <2.5 <2.5 <2.5 33,600 2.71 158.7
12/16/2016 1,020 394 509 <5.0 <5.0 <10.0 <5.0 <5.0 <5.0 <5.0 2,220 0.66 -111.4
3/30/2017 176 57.6 101 <5.0 <5.0 <10.0 <5.0 <5.0 <5.0 <5.0 341 4.36 -61.8
6/15/2017 97.7 56.3 272 1.6 4.1 N/A 1.2 <1.0 <1.0 <1.0 N/A 1.41 -105.7
9/27/2017 3.3 1.3 3220 7.3 25.0 <10.0 5.0 <1.0 <1.0 <1.0 55.8 2.16 -103.9
11/7/2017 <4.2 <4.2 1,360 5.4 25.0 11.6 <4.2 <4.2 <4.2 <4.2 85.5 2.19 -89.2
3/20/2018 0.396)J 2.19 1,730 5.20 211 191 2.55 0.879 <0.500 <0.500 73.7 5.79 -114.8
7/1/2018 <0.500 0.781 1680 26.9 2030 500 5.98 18.3 0.148) <0.500 52.9 1.13 -31.0
9/25/2018 0.410 0.800 9.78 1.26 113 61 <0.400 1.91 <0.400 <0.400 20.8 1.22 -146.8
12/5/2018 0.567 0.413 6.17 0.682 55.2 7.1 <0.400 <0.400 <0.400 <0.400 51.7 7.71 -130.6
3/19/2019 <0.400 0.433 2.69 <0.400 2.02 <1.0 <0.400 <0.400 <0.400 <0.400 48.5 2.58 -79.2
6/6/2019 <0.400 0.673 4.62 <0.400 2.89 <1.0 <0.400 <0.400 <0.400 <0.400 21.2 0.02 48.4
9/26/2019 <0.400 <0.400 1.94 0.439 2.01 <1.0 <0.400 1.07 <0.400 <0.400 34.3 0.50 -261.4
12/3/2019 <0.400 <0.400 1.06 0.488 1.42 <1.0 <0.400 1.50 <0.400 <0.400 29.1 2.41 -149.4
3/10/2020 <0.400 7.59 72.5 2.04 134 18.0 1.97 9.19 <0.400 <0.400 20.1 5.76 -122.2
6/18/2020 <0.400 1.12 1.15 <0.400 5.28 <1.0 <0.400 0.610 <0.400 <0.400 21.9 0.90 182.1
10/7/2020 0.470 0.87 3.47 0.920 98.8 120 <0.400 18.1 <0.400 <0.400 9.99 0.26 -126.4
12/8/2020 <0.400 <0.400 0.606 <0.400 2.30 <1.0 <0.400 2.67 <0.400 <0.400 23.2 2.11 -100.5
Please refer to notes at end of table. N
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Table 5

Interim Action: Groundwater Analytical Results
NuStar Vancouver Facility

Vancouver, Washington

Volatile Organic Compounds Attenuation Chemistry Field Parameters
Well Number | Sample Date . cis-1,2- | trans-1,2- ] 1,1- 1,1- 1,2- 1,1,1- . Oxidation
Tetrachloro | Trichloro ) ) Vinyl ) ) ] ] ] Dissolved ]
ethene ethene Dichloro = Dichloro chloride Ethene Dichloro = Dichloro = Dichloro | Trichloro | Total Organic Carbon Oxygen Reductl.on
ethene ethene ethene ethane ethane ethane Potential
Concentrations in pg/L (mg/L) (mg/L) (mV)
MW-14 9/27/2016 100 218 61.8 0.94 <0.50 <10.0 2.1 7.2 <0.50 1.7 8.8 8.1 221.2
12/13/2016 0.56 0.97 13 <0.50 <0.50 <10.0 <0.50 <0.50 <0.50 <0.50 5.1 3.1 55.0
3/27/2017 14.7 33.4 69.2 <0.50 0.62 <10.0 0.57 <0.50 <0.50 <0.50 5.1 3.1 55.0
6/13/2017 58.3 204 432 2.7 2.5 N/A 5.3 10 <1.0 2.1 N/A 0.94 61.3
9/26/2017 62.4 265 279 2.8 <0.84 <10.0 2.6 6.2 <0.84 1.1 3.8 1.89 80.6
11/8/2017 39.3 160 306 2.2 0.91 <10.0 2.1 4.5 <0.84 <0.84 8.5 1.85 106.9
3/20/2018 36.0 150 500 2.56 1.35 <13.0 3.64 5.42 <0.500 0.579 8.76 0.58 21.7
6/28/2018 34.9 247 255 2.52 0.687 <10.0 2.54 10.5 <0.500 1.57 6.6 6.59 203.6
9/26/2018 84.3 484 361 4.50 <4.00 <1.0 4.40 12.1 <4.00 <4.00 4.56 1.55 100.1
12/5/2018 83.4 260 333 <4.00 <4.00 <1.0 <4.00 5.43 <4.00 <4.00 13.4 4.40 55.3
3/19/2019 314 178 223 2.06 <2.00 <1.0 <2.00 5.4 <2.00 <2.00 4.89 8.17 88.6
6/6/2019 19.1 76.4 151 0.937 <0.400 <1.0 1.09 1.74 <0.400 <0.400 6.64 2.96 80.3
9/25/2019 91.8 327 264 3.60 0.482 <1.0 4.58 12,5 <0.400 1.47 5.06 0.77 67.5
12/4/2019 107 351 242 2.88 <0.400 <1.0 3.17 7.81 <0.400 0.704 50.0 4.41 110.9
3/11/2020 85.9 294 186 2.45 <2.00 NA 2.72 6.80 <2.00 <2.00 N/A 3.30 108.2
6/17/2020 62.6 197 82.6 <2.00 <2.00 <1.0 <2.00 3.50 <2.00 <2.00 4.22 1.16 205.3
10/8/2020 124 680 207 <2.00 <2.00 <1.0 4.79 14.6 <2.00 <2.00 2.79 0.82 18.1
12/9/2020 109 339 180 2.52 <2.00 <1.0 3.04 7.77 <2.00 <2.00 3.05 1.05 94.4
MW-19 9/26/2016 1,520 592 235 <5.0 10.1 <10.0 11.0 104 <5.0 14.5 1.9 3.27 174.4
12/12/2016 1,730 975 1,030 11.6 31.9 <10.0 14.2 78.7 <5.0 15.5 8.1 9.22 175.2
3/28/2017 755 896 1,990 215 63.2 <10.0 26.7 214 <5.0 19.9 4.8 2.5 35.8
6/14/2017 566 506 486 6.2 17.2 N/A 15.8 41.8 <2.5 8.2 N/A 1.54 -22.7
9/26/2017 3,710 1,480 1160 5.4 111 44.3 28.9 11.1 <2.5 40.4 8.1 1.92 185.2
11/9/2017 1,530 1,020 1,660 24.0 115 11.8 24.9 104 0.75) 20.2 6.9 2.26 -75.2
3/21/2018 1,250 1,340 2,430 11.2 413 32.3 31.4 59.0 0.225) 17.0 29.9 1.43 135.6
6/28/2018 177 191 4190 18.4 799 271 36.3 81.6 <0.500 11.7 58.2 2.18 -30.8
9/25/2018 3,830 2,270 1,960 <0.400 116 9.8 <0.400 <0.400 <0.400 <0.400 16.8 1.30 57.4
12/5/2018 3,090 1,490 1,750 18.4 79.0 2.1 39.3 91.8 0.453 21.8 10.5 5.11 -29.9
3/20/2019 2,970 2,090 1,910 13.9 75.8 2.1 39.5 49.7 <8.00 23.7 19.1 4.26 108.6
6/7/2019 894 793 1,910 20.4 80.8 2.9 52.6 108 <10.0 <10.0 9.34 0.72 61
9/26/2019 4,340 1,620 1,160 12.1 39.1 3.1 40.2 41.9 <4.00 30.6 5.38 1.73 -172.4
12/3/2019 1,670 1,200 1,250 <20.0 25.6 <1.0 28.6 57.4 <20.0 <20.0 6.88 6.52 205.1
3/11/2020 4,730 2,010 1,450 14.8 154 7.5 60.4 354 <10.0 29.1 13.6 3.01 87.0
6/18/2020 1,080 697 956 5.60 96.3 5.0 27.5 32.5 <20.0 9.40 40.1 3.12 162.1
10/7/2020 8,110 2,920 1,510 <20.0 53.8 <1.0 58.8 46.9 <20.0 39.0 19.7 1.1 -83.5
12/8/2020 3,880 1,210 1,330 <40.0 117 <1.0 <40.0 70.8 <40.0 <40.0 17.3 2.36 106.3
Please refer to notes at end of table.
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Table 5

Interim Action: Groundwater Analytical Results
NuStar Vancouver Facility
Vancouver, Washington

Volatile Organic Compounds

Attenuation Chemistry

Field Parameters

Well Number | Sample Date . cis-1,2- | trans-1,2- ] 1,1- 1,1- 1,2- 1,1,1- . Oxidation
Tetrachloro | Trichloro ) ) Vinyl ) ) ] ] ] Dissolved ]
ethene ethene Dichloro = Dichloro chloride Ethene Dichloro = Dichloro = Dichloro | Trichloro | Total Organic Carbon Oxygen Reductl.on
ethene ethene ethene ethane ethane ethane Potential
Concentrations in pg/L (mg/L) (mg/L) (mV)
MW-26 9/26/2016 160 288 61.1 1.6 <0.50 N/A 1.1 3.9 <0.50 2.4 N/A 1.64 236.7
12/13/2016 167 410 85.9 2.0 <0.50 <10.0 2.4 8.9 <0.50 3.3 2.4 0.88 102.4
3/29/2017 214 452 170 <0.50 <0.50 <10.0 <0.50 <0.50 <0.50 <0.50 1.3 1.34 165.2
6/13/2017 160 311E,) 113 2.0 0.65 NA 1.9 6.7 <1.0 2.1 N/A 3.80 74.6
9/26/2017 68.4 192 192 2.1 0.98 <10.0 1.0 5.1 <1.0 0.83 7.1 5.56 77.3
11/8/2017 88.1 170 204 2.3 1.8 <10.0 1.5 4.8 <0.50 1.0 5.9 1.75 99.8
3/20/2018 108 190 157 1.85 1.75 <13.0 1.35 4.85 <0.500 1.20 5.84 7.28 156.4
6/29/2018 138 221 114 1.88 1.02 <10.0 1.46 5.05 <0.500 1.94 3.9 0.88 224.6
9/24/2018 117 233 141 2.14 1.18 <1.0 1.24 4.24 <0.400 1.19 5.13 4.17 152.8
12/5/2018 139 210 147 1.89 0.85 <1.0 1.09 3.02 <0.400 0.846 <1.00 4.16 36.5
3/22/2019 139 383 142 3.18 <0.800 <1.0 2.18 7.74 <0.800 2.09 3.48 1.12 100.2
6/3/2019 148 336 92.2 2.35 <2.00 <1.0 <2.00 5.75 <2.00 2.10 2.76 5.68 69.1
9/26/2019 133 272 104 2.6 <2.00 <1.0 <2.00 5.14 <2.00 <2.00 4.38 0.40 -6.1
12/3/2019 137 216 95.0 <2.00 <2.00 <1.0 <2.00 2.63 <2.00 <2.00 5.56 3.12 49.2
3/11/2020 79.1 205 59.7 <2.00 <2.00 <1.0 <2.00 3.65 <2.00 <2.00 3.72 10.81 72.3
6/17/2020 143 299 64.2 1.90 <0.800 N/A 1.38 5.16 <0.800 2.20 N/A 2.19 -17.1
10/7/2020 118 208 62.8 <2.00 <2.00 <1.0 <2.00 2.64 <2.00 <2.00 4.06 9.73 109.3
12/9/2020 147 218 64.3 <2.00 <2.00 <1.0 <2.00 3.34 <2.00 <2.00 4.04 3.99 119.1
MGMS1-43 9/26/2016 230 366 1,980 24.2 52 <10.0 13.5 81.9 <8.3 <8.3 9.0 5.09 184.2
12/16/2016 64.1 171 1,810 20.1 239 <10.0 9.5 92.6 <8.4 <8.4 6.2 6.06 -17.5
3/31/2017 45.8 119 1,430 15.2 348 14.8 12,5 90.8 <8.4 <8.4 7.0 3.02 -40.7
6/12/2017 24.4 116 2,620 18.7 681 N/A 16.7 173 <8.3 <8.3 N/A 1.17 -109.8
9/29/2017 70.7 126 901 129 117 <10.0 6.9 60.1 <2.5 <2.5 6.1 8.73 90.7
11/7/2017 108 211 2,350 26.6 181 <10.0 13.7 153 <2.5 <25 5.6 2.04 74.5
3/22/2018 80.1 278 2,450 34.9 236 <13.0 18.0 192 <0.500 0.780 13.8 10.71 -11.7
7/1/2018 107 246 1,880 32.8 118 <10.0 13.8 116 <0.500 0.588 7.5 3.48 -1.6
9/28/2018 252 528 3,150 47.4 134 <1.0 27.8 141 <8.00 <8.00 5.52 1.98 97.4
12/4/2018 146 388 2,750 48.1 129 <1.0 22.5 148 <0.400 1.08 6.06 8.31 -2.0
3/26/2019 145 372 3,210 42.2 105 <1.0 22.3 160 <8.00 <8.00 5.58 0.96 -10.1
6/7/2019 115 315 3,090 40.8 145 <1.0 26.5 169 <8.00 <8.00 6.73 1.24 -12.5
9/27/2019 212 434 3,240 53.9 113 <1.0 30.5 156 <8.00 <8.00 6.32 0.42 -295.7
12/4/2019 162 398 2,860 40.9 11.8 <1.0 17.5 124 <8.00 <8.00 5.60 6.76 -32.5
3/11/2020 228 495 3,230 60.4 157 1.4 29.7 157 <10.0 <10.0 4.82 8.24 -40.1
6/16/2020 116 264 2,520 31.5 152 3.4 21.8 114 <10.0 <10.0 6.56 1.3 166.4
10/6/2020 219 507 2,980 45.5 48.2 <1.0 26.0 124 <10.0 <10.0 5.30 1.07 127.5
12/10/2020 151 294 2,620 34.3 40.6 <1.0 <20.0 131 <20.0 <20.0 5.51 1.26 95.2

Please refer to notes at end of table.
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Table 5
Interim Action: Groundwater Analytical Results
NuStar Vancouver Facility
Vancouver, Washington

Volatile Organic Compounds

Attenuation Chemistry

Field Parameters

Well Number | Sample Date . cis-1,2- | trans-1,2- ] 1,1- 1,1- 1,2- 1,1,1- . Oxidation
Tetrachloro | Trichloro ) ) Vinyl ) ) ] ] ] Dissolved ]
ethene ethene Dichloro = Dichloro chloride Ethene Dichloro = Dichloro = Dichloro | Trichloro | Total Organic Carbon Oxygen Reductl.on
ethene ethene ethene ethane ethane ethane Potential
Concentrations in pg/L (mg/L) (mg/L) (mV)
MGMS3-40 9/26/2016 1.7 1.4 226 2.0 52.1 <10.0 0.60 4.5 <0.50 <0.50 36.2 2.7 165.3
12/16/2016 0.63 <0.50 13 0.97 0.88 55.2 <0.50 1.0 <0.50 <0.50 86.9 5.95 -9.20
3/28/2017 1.4 0.60 1,050 6.0 323 68.1 3.3 22,5 0.68 <0.50 5.0 1.57 -125.8
6/12/2017 0.97 <0.50 1.7 <0.50 <0.50 N/A <0.50 33 <0.50 <0.50 N/A 5.22 -94.1
9/26/2017 0.79 <0.50 0.69 <0.50 <0.50 22.8 <0.50 1.1 <1.0 <0.50 3.8 10.02 -82.8
11/10/2017 0.85 <0.50 8.0 <0.50 15.8 54.8 <0.50 4.3 <0.50 <0.50 6.5 0.93 -111.6
3/22/2018 1.45 0.528 9.81 0.179) 39.8 242 <0.500 8.57 <0.500 <0.500 8.74 6.95 -130.8
7/1/2018 0.498 ) 0.169) 7.58 <0.500 8.98 27.4 <0.500 1.39 <0.500 <0.500 4.6 3.18 -28.6
9/28/2018 0.970 <0.400 143 <0.400 129 33 0.560 9.08 <0.400 <0.400 4.38 6.62 -61.7
12/10/2018 0.603 <0.400 1.77 <0.400 5.44 4.9 <0.400 1.54 <0.400 <0.400 3.42 1.05 -122.9
3/26/2019 0.680 <0.400 117 <0.400 151 38 0.709 8.36 <0.400 <0.400 4.00 0.74 92.6
6/3/2019 0.530 <0.400 74.7 <0.400 157 45 0.440 7.22 <0.400 <0.400 3.66 0.89 -24.3
9/27/2019 0.578 <0.400 80.5 <0.400 106 8.4 0.413 5.09 <0.400 <0.400 2.86 0.35 -182.8
12/4/2019 1.35 <0.400 2.66 <0.400 5.79 <1.0 <0.400 1.67 <0.400 <0.400 2.69 2.92 -91.1
3/12/2020 0.529 0.439 418 0.638 330 40 2.43 12.8 <0.400 <0.400 4.00 3.98 -136.4
6/16/2020 0.660 <0.400 138 <0.400 134 12.0 <0.400 3.71 <0.400 <0.400 3.08 0.48 186.5
10/6/2020 0.850 <0.400 67.2 <0.400 84.0 4.1 <0.400 4.38 <0.400 <0.400 3.15 0.56 -84.6
12/10/2020 <8.00 <8.00 125 <8.00 155 16 <8.00 <8.00 <8.00 <8.00 3.49 0.70 -93.0
Notes:
1. pg/L (ppb) = Micrograms per liter (parts per billion)
2. mg/L=milligrams per liter
3. mV =millivolts
4. N/A = Not analyzed
5. --=Notsampled
6. B = The analyte was found in the associated method blank
7. J=Value is estimated
8. Etheneis analyzed by EPA Method RSK-175M. All other VOCs were analyzed by EPA Method 8260.
9. Bold value represents detected concentration of listed analyte.

10. <= Not detected at or above the specified laboratory method reporting limit (MRL).

11. E = Analyte concentration exceeded the calibration range. Reported result is estimated.
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Table 6

North SVE System — Operation Monitoring
NuStar Vancouver Facility

Vancouver, Washington

Date Branch 4 Branch 5 Post Blower Notes
PID Pressure PID Pressure PID Pressure
10/12/2011 0.0 -13.0 0.0 -12.0 7.2 0.1 -
11/2/2011 --* -25.0 6.7 -25.0 - - -
11/17/2011 0.8 -16.0 6.9 -16.0 7.0 0.1 PID complications; Routinely reported error code. Potential moisture issues.
12/5/2011 B B B B B B System off on arrival and would not restart. Contractor identified electrical issues.
Blower removed for replacement.
12/14/2011 - - - - - - System not operating, pending blower replacement. Blower reinstalled January 10, 2012.
1/23/2012 -- -15.0 6.5 -15.0 3.9 0.1 Water in sample port of Branch 4, could not get PID reading.
2/17/2012 0.1 -11.0 0.9 -11.0 29 1.0 -
3/22/2012 6.8 -12.0 5.4 -12.0 1.3 0.05 --
4/26/2012 1.3 -4.2 6.4 -4.0 1.0 0.05 -
5/23/2012 0.1 -3.4 3.2 -3.4 0.4 -- --
6/20/2012 0.0 -2.8 0.0 -2.7 0.1 0.2 -
7/24/2012 3.2 -3.2 9.2 -3.2 0.2 0.4 Used Rental PID.
8/22/2012 0.4 -2.4 1.0 -2.4 0.0 0.2 -
9/25/2012 0.1 -1.7 0.5 -1.7 0.0 0.2 Used ACA PID #3.
10/29/2012 - - - - - - System not operating.
11/26/2012 8.4 -4.0 9.2 -4.0 3.0 0.05 Used ACA PID #3.
12/21/2012 0.1 -0.63 0.0 -0.62 0.0 0.1 Used ACA PID #3.
1/24/2013 10.4 -0.45 0.0 -0.15 0.5 0.1 Used ACA PID #3.
2/28/2013 37.1 -0.22 2.1 -0.15 1.3 0.1 Used ACA PID #3.
3/25/2013 - - - - - - System not operating.
4/29/2013 - - - - - - System not operating.
5/24/2013 0.4 -23.0 0.1 -23.0 7.9 0.1 Used APEX PID #3.
6/25/2013 - -20.0 - -20.0 - 0.1 -
7/25/2013 6.6 -20.0 13.3 -20.0 6.1 0.1 Used APEX PID #3.
8/27/2013 1.9 -18.0 16.9 -18.0 6.8 0.1 Used APEX PID #3.
9/30/2013 0.0 -20.0 0.0 -20.0 21 0.1 Used APEX PID #3.
10/24/2013 1.3 -20.0 1.2 -20.0 2.3 0.1 Used APEX PID #3.
11/25/2013 0.3 -23.0 0.2 -23.0 1.1 0.1 Used APEX PID #3.
12/27/2013 1.0 -21.0 0.6 -21.0 2.6 0.1 Used APEX PID #1

Please refer to notes at end of table.
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Table 6

North SVE System — Operation Monitoring
NuStar Vancouver Facility
Vancouver, Washington

Date Branch 4 Branch 5 Post Blower Notes
PID Pressure PID Pressure PID Pressure

1/29/2014 0.2 -20.0 0.1 -20.0 0.0 3.0 --
2/24/2014 2.4 -20.0 2.6 -20.0 2.6 9.0 Used APEX PID #3.
3/31/2014 0.3 -20.0 1.0 -20.0 0.2 1.0 Used APEX PID #4
4/29/2014 2.0 -20.0 14 -20.0 0.0 2.0 -
5/27/2014 2.0 -20.0 1.3 -20.0 0.9 2.0 --
7/3/2014 0.5 -20.0 0.3 -18.0 0.4 4.0 -
7/28/2014 4.0 -20.0 2.6 -19.0 0.1 3.0 Used APEX PID #3.
8/25/2014 - -20.0 - -19.0 3.7 3.5 Used APEX PID #3.
9/30/2014 21 -17.0 0.6 -17.0 1.7 -- --
10/27/2014 0.4 -26.0 14 -26.0 2.3 2.0 Used APEX PID #3.
11/25/2014 0.3 -21.0 1.5 -20.0 0.5 -- Used APEX PID #3.
12/29/2014 20.2 -25.0 32.1 -25.0 - 2.0 Used APEX PID #3.
1/26/2015 2.0 -25.0 3.2 -25.0 0.7 3.0 Used APEX PID #3. Knockout drum emptied.
2/26/2015 0.0 -22.0 0.0 -25.0 0.0 0.1 -
3/30/2015 0.0 -23.0 0.2 -27.0 0.0 0.4 Used APEX PID #3.
4/24/2015 0.0 -23.0 0.2 -27.0 0.0 0.4 -
5/28/2015 5.5 -26.0 4.8 -26.0 5.5 0.05 --
7/29/2015 7.5 -17.0 0.3 -17.0 0.5 0.10 Used APEX PID #3.
8/31/2015 0.0 -11.0 0.0 -10.0 0.9 0.05 Used APEX PID #3.
9/28/2015 0.6 -12.0 2.4 -12.0 1.8 0.00 Used APEX PID #3.
10/29/2015 0.5 -12.0 0.3 -13.0 2.9 1.00 Used APEX PID #3.
11/30/2015 0.0 -13.0 0.2 -13.0 0.0 2.00 Used APEX PID #3.
12/28/2015 0.0 -17.0 9.0 -18.0 0.0 0.10 Used APEX PID #3.
2/1/2016 30.4 -28.0 0.0 -25.0 2.6 3.00 Used APEX PID #3.
2/29/2016 0.0 -13.0 0.0. -13.0 0.0 0.10 Used APEX PID #3.
3/29/2016 0.0 -12.0 0.0 -12.0 0.0 0.20 Used APEX PID #3.
4/27/2016 0.2 -11.0 0.0 -5.0 0.0 1.00 Used APEX PID #3. North SVE system turned off.
5/25/2016 - - - - - - North SVE system intentionally turned off for approx . 60 days to evaluate system efficiency.
6/28/2016 20.4 -23.0 14.3 -23.0 0.9 0.10 Used APEX PID #3.

Please refer to notes at end of table.
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Table 6
North SVE System — Operation Monitoring

NuStar Vancouver Facility
Vancouver, Washington

Date Branch 4 Branch 5 Post Blower Notes
PID Pressure PID Pressure PID Pressure
7/26/2016 0.0 -20.0 0.4 -20.0 0.6 1.20 Used APEX PID #3.
9/29/2016 1.0 -16.0 0.0 -15.0 0.0 0.10 Used APEX PID #3.
10/25/2016 0.4 -14.0 0.0 -14.0 0.0 0.10 Used APEX PID #3.
11/28/2016 0.0 -12.0 0.0 -12.0 0.0 0.10 Used APEX PID #3.
12/28/2016 0.0 -12.0 0.0 -12.0 0.0 0.10 Used APEX PID #3.
1/30/2017 0.0 -5.0 0.0 -5.0 0.0 0.10 Used APEX PID #3.
2/28/2017 12.5 -15.0 8.7 -14.0 1.0 0.10 --
3/28/2017 0.0 -20.0 0.0 -20.0 0.1 0.00 Used Mini Rae 3000.
4/24/2017 0.8 -20.0 0.0 -20.0 2.0 0.10 Used APEX PID #3.
Notes:
1. PID = photoionization detector
2. PID readings in parts per million (ppm), calibrated to 100 ppm isobutylene.
3. Pressure readings in inches of water, measured with magnehelic gauge.
4. --=Not available; branch not in use or no measurement collected during the site visit.
5. *=During the 11/2/2011 monitoring event, PID malfunctioned while monitoring Branch 4. Instrument readings would not stabilize.
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Table 7

North SVE System — Analytical Results
NuStar Vancouver Facility
Vancouver, Washington

1,1,1- 1,1- cis-1,2- |trans-1,2- ) )
. . i . Methylene |Tetrachloro- Trichloro-| Vinyl
Trichloro- | Dichloro- | Dichloro-| Dichloro- ) Toluene !
Sampling Location Sample ID Date Chloride ethene ethene | Chloride
ethane | ethene | ethene | ethene
Concentrations in ug/m3

System Effluent North_EFF-20111012 10/12/2011 69 <16 160 <16 <14 9,500 16 700 <10
System Effluent Post Blower_North_012312 1/23/2012 <170 <120 <120 <120 <110 16,000 <120 530 <79
System Effluent North_Effluent_0121712 2/17/2012 <140 <100 <100 <100 <91 11,000 <99 300 <67
System Effluent North Effluent-032212 3/22/2012 <28 <54 <27 <27 <23 6,600 <25 140 <8.6
System Effluent North_Effluent_062012 6/20/2012 <1.6 <3.2 <1.6 <1.6 5.3 250 <1.5 15 <0.51
System Effluent North_Effluent_082212 8/22/2012 <1.6 <3.2 <1.6 <1.6 <1.4 140 <1.5 11 <0.51
System Effluent North_Effluent_112612 11/26/2012 39 <14 52 <7.1 <6.2 22,000 <6.8 510 <4.6
System Effluent North_Effluent_122112 12/21/2012 <31 <59 <30 <30 <26 3,500 <28 61 <19
System Effluent North_Effluent_022813 2/28/2013 <36 <70 <35 <35 <31 4,400 <33 160 <22
System Effluent SVE North 5/24/2013 <240 <170 280 <170 <380 23,000 <160 1,100 <110
System Effluent SVE North 6/25/2013 76 <51 88 <51 <110 13,000 <49 730 <33
System Effluent SVE North 8/27/2013 <150 <110 <110 <110 <230 17,000 <100 800 <69
System Effluent SVE North Effluent 10/24/2013 <82 <60 <60 <60 <130 10,000 <57 570 <39
System Effluent SVE North Effluent 12/27/2013 <44 <32 <32 <32 <69 7,000 <30 470 <20
System Effluent SVE North Effluent 1/29/2014 <10 <40 22 <40 <87 1,300 <38 110 <26
System Effluent SVE_North_Post Carbon 2/24/2014 55 <83 68 <41 <36 8,700 <39 760 <27
System Effluent SVE North Post Carbon 3/5/2014 25 <39 29 <20 <17 4,600 <19 300 <13
System Effluent VCP_North_Effluent 3/31/2014 19 <13 18 <13 <28 3,500 <12 200 <8.2
System Effluent North_SVE_Effluent_042914 | 4/29/2014 22 <15 17 <15 <33 3,500 <14 220 <9.8
System Effluent North_SVE_Effluent_052714 | 5/27/2014 <31 <23 <23 <23 <50 4,100 <22 280 <15
System Effluent North_VCP_Effluent 7/3/2014 <23 <17 20 <17 <37 4,500 <16 290 <11
System Effluent SVE North 7/28/2014 <120 <88 <88 <88 <190 7,200 <84 460 <22
System Effluent North SVE 9/30/2014 <48 <35 48 <35 <76 7,300 <33 480 <22
System Effluent SVE North Effluent 10/27/2014 <110 <80 <80 <80 <180 15,000 <76 410 <52
System Effluent SVE North 11.25.14 11/25/2014 <39 <28 <28 <28 <62 7,100 <27 390 <18
System Effluent SVENorth122914 12/29/2014 <140 <99 <99 <99 <220 15,000 <94 290 <64
System Effluent SVE North 1/26/2015 16 <31 <16 <16 <14 1,500 <15 130 <10
System Effluent SVE North 2/26/2015 <1.6 <3.2 <1.6 <1.6 <1.5 32 <1.5 <2.1 <1.0
System Effluent SVE North 3/30/2015 15 <9.6 9.5 <4.8 <4.2 1,700 <4.6 130 <3.1
System Effluent SVEN 4/24/2015 <8.5 <16 <8.2 <8.2 <7.2 550 <7.8 50 <5.3

Please refer to notes at end of table.
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Table 7

North SVE System — Analytical Results
NuStar Vancouver Facility
Vancouver, Washington

1,1,1- 1,1- cis-1,2- |trans-1,2- ) )
. . i . Methylene |Tetrachloro- Trichloro-| Vinyl
Trichloro- | Dichloro- | Dichloro-| Dichloro- ) Toluene !
Sampling Location Sample ID Date Chloride ethene ethene | Chloride
ethane | ethene | ethene | ethene
Concentrations in ug/m3

System Effluent SVE North 5/14/2015 <1.6 <3.2 <1.6 <1.6 <1.4 <2.7 <1.5 <2.1 <1.0
System Effluent SVE North 5/28/2015 <3.8 <7.3 <3.6 <3.6 <3.2 360 3.6 8.0 <2.4
System Effluent SVE North 7/29/2015 19 <33 21 <16 <14 2,000 <16 210 <11
System Effluent SVE North 8/31/2015 65 <65 62 <33 <28 7,100 <31 600 <21
System Effluent SVE North 9/28/2015 21 <22 <11 <11 <9.7 1,400 <11 190 <7.1
System Effluent SVE North 10/29/2015 <56 <110 59 <55 <48 6,300 <52 550 <35
System Effluent SVE_North_Effluent_113015 | 11/30/2015 <54 <140 <72 <72 <72 2,300 <72 86 <72
System Effluent SVE_North_Effluent_122815 | 12/28/2015 <32 <62 <31 <31 <27 5,600 <30 110 <20
System Effluent North_Effluent_020116 2/1/2016 <53 <100 <51 <51 <45 11,000 <48 150 <33
System Effluent SVE_North_Effluent_022916 | 2/29/2016 30 <33 29 <16 <14 7,800 <16 160 <11
System Effluent SVE_North_Effluent_032916 | 3/29/2016 19 <14 <7.2 <7.2 <6.3 920 <6.9 19 <4.7
System Effluent North_Effluent 4/27/2016 <15 <29 <14 <14 <13 1,500 <14 75 <9.2
System Effluent North_Effluent_62816 6/28/2016 <11 <22 <11 <13 <9.6 1,800 <10 83 <7.1
System Effluent SVE-North-Effluent 72616 7/26/2016 <1.6 <3.2 <1.6 <1.6 <14 84 2.0 6 <1.0
System Effluent SVE-North-Effluent 83016 8/30/2016 <0.30 <0.80 <0.40 <0.40 <0.40 54 <0.40 2 <0.40
System Effluent SVE_North_Effluent_092916 | 9/29/2016 <1.6 <3.2 <1.6 <1.6 <14 15 <15 <2.1 <1.0
System Effluent SVE_North_Effluent_102516 | 10/25/2016 <1.6 <3.2 <1.6 <1.6 <14 7.9 3.0 <21 <1.0
System Effluent SVE_North_Effluent_112816 | 11/28/2016 <1.6 <3.2 <1.6 <1.6 <14 2.8 3.9 <21 <1.0
System Effluent SVE_North_Effluent_122816 | 12/28/2016 <1.6 <3.2 <1.6 <1.6 <14 <2.7 1.7 <2.1 <1.0
System Effluent SVE_North_Effluent_013017 | 1/30/2017 <1.6 <3.2 <1.6 <1.6 <14 <2.7 4.6 <2.1 <1.0
System Effluent SVE_North_Effluent_022817 | 2/28/2017 <1.6 <3.2 <1.6 <1.6 <14 5.9 <15 <21 <1.0
System Effluent SVE_North_Effluent_032817 | 3/28/2017 <1.6 <3.2 <1.6 <1.6 <14 3.2 2.9 <2.1 <1.0
System Effluent SVE_North_Effluent 4/24/2017 <1.6 <3.2 <1.6 <1.6 <1.4 3.9 3.7 <2.1 <1.0

Notes:

pg/m3 = Micrograms per cubic meter.
Samples analyzed by Modified EPA Method TO-15.

Bold value represents detected concentration of listed analyte

1
2
3. Only analytes detected in at least one sample are presented in this table
4
5.

< = Not detected at or above the specified laboratory method reporting limit (MRL)
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Table 8

South SVE System — Operation Monitoring

NuStar Vancouver Facility
Vancouver, Washington

Pre-Blower Post Blower (Pre- Post Carbon 1 Post Carbon 2
Date Carbon) Notes
PID Pressure PID Pressure PID Pressure PID Pressure

10/12/2011 - -14.0 17.1 24.0 0 12.0 0.2 4.0 --
10/18/2011 - -14.0 15.5 - 15.5 14.0 0.5 3.0 Pre-carbon, post blower tap is now covered by noise suppression panels.
11/2/2011 - -15.0 18.2 26.0 0.0 26.0 2.0 7.0 --
11/17/2011 - -18.0 8.9 27.0 --* 15.0 --* 6.8 --

12/5/2011 8.3 18.0 10.7 39.0 0.0 190 59 6.1 System switch off upon arriv§|. System restarted. Monitoring event conducted

approximately 3 hours after restart.

12/14/2011 11.8 -19.0 21.0 28.0 0.0 18.0 0.7 6.2 --

1/9/2012 7.3 -17.0 8.3 29.0 0.0 18.0 0.0 6.2 --

1/23/2012 7.0 -17.0 8.9 29.0 0.0 17.0 0.0 6.9 --

2/17/2012 6.0 -18.0 11.2 29.0 0.0 18.0 0.0 6.0 --

3/22/2012 13.3 -16.0 10.7 27.0 0.0 15.0 0.0 6.5 --

4/26/2012 10.3 -17.0 11.6 27.0 0.0 16.0 0.0 6.4 --

5/23/2012 10.4 -20.0 10.6 31.0 0.0 19.0 0.0 6.6 --

6/20/2012 7.3 -21.0 7.5 33.0 0.5 20.0 0.0 6.3 --

7/24/2012 19.8 -20.0 415 32.0 226.3 20.0 98.8 6.2 Used rental PID.
8/22/2012 8.0 -48.0 10.1 29.0 5.5 18.0 1.1 4.6 --

9/25/2012 10.0 -46.0 13.7 29.0 9.5 15.0 12.8 4.3 Used ACA PID #3.
10/29/2012 8.4 -34.0 18.6 47.0 0.3 28.0 12.9 4.3 Used ACA PID #3; Carbon change-out on 10/29/2012
11/26/2012 13.7 <-100 1.6 18.0 0.1 6.6 3.1 0.66 Used ACA PID #3.
12/21/2012 0.5 -107 0.5 17.0 0.0 6.1 0.0 0.49 Used ACA PID #3.
1/24/2013 5.1 -105 0.5 10.0 0.0 6.5 0.0 0.61 Used ACA PID #3.
2/28/2013 2.8 -105 0.1 18.0 0.0 7.0 0.0 0.60 Used ACA PID #3.
3/25/2013 8.4 -102 0.9 16.0 0.1 7.0 0.0 0.58 Used Apex PID #3
4/29/2013 0.2 -98 0.4 15.0 0.0 6.3 0.1 0.49 Used Apex PID #3
5/24/2013 41.0 -18 49.7 47.0 0.2 26 0.7 5.0 Used Apex PID #3
6/25/2013 - -15 - 51.0 - 31 - 5.1 -

7/25/2013 12.3 -16 13.9 50.0 0.7 32 0.5 6.0 Used Apex PID #3
8/27/2013 13.2 -16 12.1 52.0 3.8 31 1.2 5.2 Used Apex PID #3
9/30/2013 5.2 -15 15.4 45.0 27.4 30 0.4 5.2 Used Apex PID #3
10/24/2013 3.1 -14 13.2 50.0 6.8 32 1.5 5.2 Used Apex PID #3
11/25/2013 1.4 -19 19.3 51.0 12.4 35 2.8 5.3 Used Apex PID #3
12/27/2013 0.3 -19 7.7 55.0 3.1 32 0.0 5.4 Used Apex PID #1
1/29/2014 2.4 -19 6.7 50.0 5.7 30 0.2 10.0 --

2/24/2014 7.7 -19 19.7 50.0 2.4 30 1.4 10.0 Used Apex PID #3
3/31/2014 2.6 -15 4.6 46.0 5.4 30 0.0 8.0 Used APEX PID #4
4/29/2014 2.0 -14 34 48.8 9.7 30 0.0 8.0 --

5/27/2014 3.5 -14 5.0 49.0 10.2 28 0.1 7.0 --

Please refer to notes at end of table.
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Table 8

South SVE System — Operation Monitoring

NuStar Vancouver Facility
Vancouver, Washington

Post Blower (Pre-

Pre-Blower Post Carbon 1 Post Carbon 2
Date Carbon) Notes
PID Pressure PID Pressure PID Pressure PID Pressure

7/3/2014 1.6 -18 2.4 50.0 1.4 30 0.1 10.0 --

7/28/2014 8.5 -19 9.0 50.0 11.0 30 8.7 8.0 Used Apex PID #3
8/25/2014 4.6 -17 7.5 49.0 15.8 26 11.0 7.0 Used Apex PID #3
9/30/2014 0.5 -14 5.2 40.0 4.0 28 2.7 5.0 --
10/27/2014 - - - - - - - - System off upon arrival. Unable to turn back on.
11/3/2014 5.0 -20 23.0 50.0 13.1 20 14.6 8.0 Used Apex PID #3
11/25/2014 - - - - - - - - System off for drum replacement.
12/29/2014 -- - - - - - -- -- System off.

1/26/2015 27.1 -25 34.6 20.0 1.0 17 0.0 10.0 Used Apex PID #3
2/26/2015 0.8 -20 12.9 30.0 0.2 19 0.1 8.0 --

3/30/2015 0.4 -20 14.2 29.0 0.1 20 0.1 8.0 Used Apex PID #3
4/24/2015 0.4 -20 14.2 29.0 0.1 20 0.1 8.0

5/28/2015 1.0 -20 57.5 28.0 63.6 17 33.0 7.0 --

7/29/2015 0.0 -16 14.1 25.0 9.6 14 1.2 5.0 Used Apex PID #3
8/31/2015 0.0 -20 1.2 26.0 6.9 14 1.8 6.0 Used Apex PID #3
9/28/2015 3.0 -20 7.4 26.0 3.8 16 1.1 6.0 Used Apex PID #3
10/29/2015 9.0 -22 11.2 27.0 7.6 16 0.2 8.0 Used Apex PID #3
11/30/2015 - -18 7.0 30.0 33.6 18 0.4 6.0 Used Apex PID #3
12/28/2015 - -18 12.5 29.0 1.3 18 0.4 8.0 Used Apex PID #3
2/1/2016 0.1 -24 0.3 19.0 9.2 16 0.0 7.0 Used Apex PID #3
2/29/2016 0.2 -18 25.2 30.0 8.5 17 2.3 6.0 Used Apex PID #3
3/29/2016 0.0 -19 54.0 28.0 13.2 16 34 7.0 Used Apex PID #3
4/27/2016 5.0 -28 32.0 50.0 21.3 0.2 22.3 1.0 Used Apex PID #3
5/25/2016 0.2 -100 0.3 3.0 23.2 2 9.7 0.6 Used Apex PID #3
6/28/2016 - - - -- -- -- -- -- System shut down
7/26/2016 8.1 -20 30.4 30.0 26.2 20 18.1 10.0 Used Apex PID #3
9/29/2016 26.3 -18 27.4 28.0 36.7 16 35.7 6.0 Used Apex PID #3
10/25/2016 0.8 -18 13.3 30.0 58.0 18 7.7 8.0 Used Apex PID #3
11/28/2016 0.0 -22 70.1 30.0 78.0 18 54.2 8.0 Used Apex PID #3
12/28/2016 0.0 -100 0.0 2.0 0.4 1.0 1.0 1.0 departure.

1/30/2017 0.0 -22 52.3 33.0 0.0 20.0 0.0 10.0 Used Apex PID #3
2/28/2017 - - - - - -- -- - No sample collected.
System not working properly. Knock out drum valve was pulled down and sucking in
3/28/2017 - - - - - - - -- . .
ambient air. No sample collected.

4/24/2017 - - - - - - -- -- Could not get valve to operate properly. System pulling in ambient air.
7/31/2017 0.0 -18 31.8 31.0 31.2 18.0 27.2 8.0 Used Apex PID #3
8/28/2017 0.0 -18 75.0 32.0 60.0 18.0 50.1 9.0

9/25/2017 39.2 -18 32.7 30.0 19.7 18.0 20.6 7.5 Used Apex PID #3
10/26/2017 2.8 -22 27.7 30.0 19.0 18.0 17.4 7.0 Used Apex PID #3
11/29/2017 5.2 -20 68.0 30.0 54.0 18.0 56.0 7.0
12/21/2017 0.3 =20 12.4 30.0 6.7 18.0 5.6 8.0 Pre-Carbon was not sampled due to sampling canister malfunction.

Please refer to notes at end of table.
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Table 8

South SVE System — Operation Monitoring

NuStar Vancouver Facility
Vancouver, Washington

Pre-Blower Post Blower (Pre- Post Carbon 1 Post Carbon 2
Date Carbon) Notes
PID Pressure PID Pressure PID Pressure PID Pressure
1/22/2018 0.0 -20 13.6 30.0 10.2 18.0 7.2 7.0 Used Apex PID #3
2/28/2018 - -20 - 30.0 - 18.0 - 7.0 PID was not within calibration and readings were not recorded.
3/29/2018 -- -20 19.0 31.0 28.0 19.0 19.0 8.0 Used Apex PID #3
4/24/2018 2.2 -20 26.8 31.0 29.2 19.0 18.8 8.0 Used Apex PID #3
5/16/2018 13.8 -20 26.6 30.0 40.2 18.0 26.8 8.0
7/23/2018 30.0 -18 34.5 29.0 37.5 17.0 37.3 7.0
11/7/2018 3.0 -18 22.9 30.0 20.7 17.0 19.3 6.0
1/4/2019 0.5 -24 27.3 28.0 23.4 16.0 22.4 6.0
3/8/2019 0.7 -24 19.2 28.0 12.1 16.0 12.4 6.0
5/7/2019 4.0 -20 33.0 29.0 25.4 17.0 25.8 7.0
7/8/2019 0.6 -21 33.6 29.0 26.1 17.0 27.1 7.0
9/9/2019 1.0 -21 29.7 29.0 27.1 17.0 22.8 6.0
11/4/2019 0.9 -21 31.6 29.0 18.1 12.0 16.2 6.0
1/10/2020 0.1 -21 6.3 29.0 4.2 16.0 35 6.0
12/14/2020 0.6 -18 52.9 30.0 25.2 17.0 21.9 6.0

Notes:

1. PID = photoionization detector
PID readings in parts per million (ppm), calibrated to 100 ppm isobutylene.

2
3.  Pressure readings in inches of water, measured with magnehelic gauge.
4. --=Not available or not applicable.
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Table 9

South SVE System — Analytical Results
NuStar Vancouver Facility

Vancouver, Washington

. 1,1- . 1,1- (-:IS-1,2- tr-ans-1,2- Methylene | Tetrachloro _1'1'1- Trichloroe| Vinyl Total
. . Dichloroe | Dichloroe | Dichloroe | Dichloroe ) Toluene (Trichloroe )
Sampling Location Sample ID Date Chloride ethene thene | chloride | Xylenes
thane thene thene thene thane
Concentrations in ug/m”
Pre Carbon INF 1006 10/6/2011 <330 <320 470 <320 <280 40,000 <300 520 5,100 <210 <350
Post Carbon EFF 1006 10/6/2011 <16 <16 390 <16 <14 <27 <15 140 50 <10 <17
Pre Carbon Post Blower 110211 11/2/2011 <290 <280 430 <280 <250 26,000 <270 <390 2,100 <180 <310
Pre Carbon SOUTHSVE_PRECARBON_121411 12/14/2011 <580 <570 620 <570 <500 54,000 <540 <780 2,800 <360 <620
Post Carbon SOUTHSVE_POSTCARBON_121411 12/14/2011 <16 35 23 <16 17 1,600 <15 78 1,300 12 <17
Post Carbon POST CARBON_SOUTH_012312 1/23/2012 <16 <16 <16 <16 <14 <27 <15 <22 <21 <10 <17
Pre Carbon South_PreCarbon_021712 2/17/2012 <300 <300 460 <300 <260 28,000 <280 <410 1,200 <190 <330
Post Carbon South_PostCarbon_021712 2/17/2102 <16 <16 <16 <16 <14 <27 <15 <22 <21 <17 <10
Pre Carbon South Influent - 032212 3/22/2012 <190 <190 310 <95 <84 30,000 <91 99 960 <31 <100
Post Carbon South Effluent - 032212 3/22/2012 <1.2 <3.2 <1.6 <1.6 4 <2.7 <1.5 <1.6 <2.1 6.4 <3.5
Pre Carbon South_SVE_PRECARBON 4/26/2012 <210 <560 <280 <280 <240 32,000 S <270 <290 640 S <90 <610
Post Carbon South-SVE_POSTCARBON 4/26/2012 <1.2 <3.2 <1.6 <1.6 4 <2.7 <1.5 <1.6 <2.1 2.4 <3.5
Pre Carbon SOUTH_SVE_PRECARBON 5/23/2012 <100 <260 200 <130 <120 19,000 <130 <140 780 <43 <290
Post Carbon South_SVE_PRECARBON 5/23/2012 <1.2 <3.2 <1.6 <1.6 3 <2.7 <1.5 <1.6 <2.1 3.7 <3.5
Pre Carbon South_PreCarbon_062012 6/20/2012 <240 <630 360 <320 <280 35,000 <300 <330 1,400 <100 <1040
Post Carbon South_PostCarbon_062012 6/20/2012 <0.30 <0.80 <0.40 <0.40 1.0 <0.40 <0.40 <0.30 <0.40 1.2 <1.2
Pre Carbon South_PreCarbon_072412 7/24/2012 <150 <390 240 <200 <170 33,000 <190 <200 1,100 <63 <640
Post Carbon South_PostCarbon_072412 7/24/2012 <1.2 11 <1.6 <1.6 3.0 <2.7 2.2 <1.6 <2.1 3.9 <5.2
Pre Carbon South_PreCarbon_082212 8/22/2012 <250 <660 760 <330 <290 47,000 <310 <340 2,000 <110 1,080
Post Carbon South_PostCarbon_082212 8/22/2012 <21 <55 <27 <27 <24 <47 <26 <28 <37 <8.8 <90
Pre Carbon South_PreCarbon_092512 9/25/2012 <270 <700 500 <400 <310 50,000 <330 <360 1,900 <230 <770
Post Carbon South_PostCarbon_092512 9/25/2012 13 18 1,200 11 5.7 <2.7 <1.5 <1.6 <2.1 6.2 <3.5
Pre Carbon South_PreCarbon_102912 10/29/2012 <320 <850 440 <480 <370 60,000 <400 <440 2,200 <270 <930
Post Carbon South_PostCarbon_102912 10/29/2012 <5.3 <14 <7 <7 <7 <7 <7 <7 <7 <7 <14
Pre Carbon South_PreCarbon_112612 11/26/2012 <95 <250 <120 <120 <110 10,000 <120 <130 530 <80 <410
Post Carbon South_PostCarbon_112612 11/26/2012 <2.7 <7.2 <3.6 <3.6 <3.6 <3.6 <3.6 <2.7 <3.6 <3.6 <10.8
Pre Carbon South_PreCarbon_122112 12/21/2012 <71 <190 110 <93 <82 14,000 <89 <96 600 <60 <300
Post Carbon South_PostCarbon_122112 12/21/2012 <1.2 <3.2 <1.6 <1.6 1.6 <2.7 <1.5 <1.6 <2.1 3.0 <5.2
Pre Carbon South_PreCarbon_012413 1/24/2013 <9.2 <24 14 <12 <11 1,700 <11 <12 100 <7.8 <39
Post Carbon South_PostCarbon_012413 1/24/2013 <1.2 <3.2 <1.6 <1.6 3.3 <2.7 <1.5 <1.6 <21 3.7 <5.2
Pre Carbon South_PreCarbon_022813 2/28/2013 <5.9 <15 8.5 <7.7 <6.7 940 <7.3 <79 84 <5.0 <25.4
Post Carbon South_PostCarbon_022813 2/28/2013 <1.2 <3.2 <1.6 <1.6 8.1 <2.7 <1.5 <1.6 <2.1 <1.0 <5.2
Pre Carbon South_PreCarbon_032513 3/25/2013 <29 <75 <38 <38 <33 3,700 <36 <39 160 <24 <123
Post Carbon South_PostCarbon_032513 3/25/2013 <1.2 <3.2 <1.6 <1.6 2.0 <2.7 <15 <1.6 <21 2.0 <5.2
Pre Carbon SVE South Pre Carbon 4/29/2013 <6.3 <16 10 <8.2 <7.2 950 <7.8 <84 48 <5.3 <26.9
Post Carbon SVE South Post Carbon 4/29/2013 <0.30 <0.80 <0.40 <0.40 <0.40 <0.40 <0.40 <0.30 <0.40 0.93 <1.2
Pre Carbon SVE South Pre Carbon 5/24/2013 <1,100 <1,100 2,400 <1,100 <2,400 240,000 <1,100 <1,500 8,400 <720 <4,300
Post Carbon SVE South Post Carbon 5/24/2013 <0.81 <0.79 <0.79 <0.79 <1.7 <1.4 <0.75 <1.1 <1.1 <0.51 <3.1

Please refer to notes at end of table.
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Table 9

South SVE System — Analytical Results
NuStar Vancouver Facility

Vancouver, Washington

. 1,1- . 1,1- (-:IS-1,2- tr-ans-1,2- Methylene | Tetrachloro _1'1'1- Trichloroe| Vinyl Total
. . Dichloroe | Dichloroe | Dichloroe | Dichloroe ) Toluene (Trichloroe )
Sampling Location Sample ID Date Chloride ethene thene | chloride | Xylenes
thane thene thene thene thane
Concentrations in pg/m”

Pre Carbon SVE South Pre Carbon 6/25/2013 <150 <150 630 <150 <330 39,000 <140 <210 1,800 <97 <570
Post Carbon SVE South Post Carbon 6/25/2013 <0.81 8.1 3.8 <0.79 5.6 <1.4 <0.75 <1.1 <1.1 3.1 <3.1
Pre Carbon SVE South Pre Carbon 7/25/2013 <120 <120 380 <120 <260 22,000 <110 <160 1,200 <77 <460
Post Carbon SVE South Post Carbon 7/25/2013 <0.81 17 65 2.1 3.4 <14 1.2 <11 <11 2.6 14
Pre Carbon SVE South Pre Carbon 8/27/2013 <150 <150 520 <150 <330 28,000 <140 <210 1,500 <97 <580
Post Carbon SVE South Post Carbon 8/27/2013 3.3 13 270 7.0 4.7 <2.7 <1.5 <2.2 <21 3.7 <6.0
Pre Carbon SVE South Precarbon 9/30/2013 <110 <110 450 <110 <240 26,000 <110 <150 1,400 <72 <420
Pre Carbon SVE South Pre Carbon 10/24/2013 <140 <140 430 <140 <310 27,000 <130 <190 1,100 <90 <530
Post Carbon SVE South Post Carbon 10/24/2013 3.8 4.9 390 3.3 <5.2 4.3 <2.3 5.4 <3.2 2.6 <5.1
Pre Carbon SVE South Pre Carbon 11/25/2013 <100 <98 250 <98 <220 21,000 <93 <140 840 <63 <380
Post Carbon SVE South Post Carbon 11/25/2013 <2.8 4.1 250 <2.8 7.3 <4.8 <2.6 17 56 <1.8 <10.6
Pre Carbon SVE South Pre Carbon 12/27/2013 <110 <110 270 <110 <240 20,000 <100 <150 900 <70 <420
Post Carbon SVE South Post Carbon 12/27/2013 2.5 4.5 220 24 3.8 3.5 <1.1 6.8 62 <0.77 <4.6
Pre Carbon SVE South Pre-Carbon 1/29/2014 <80 <79 260 <79 <170 20,000 <75 <110 800 <51 <306
Post Carbon SVE South Post-Carbon 1/29/2014 4.5 7.2 330 4.8 <8.7 7.9 <3.8 13 98 3.1 <15.3
Pre Carbon SVE_South_Pre_Carbon 2/24/2014 <190 <490 430 <240 240.0 34,000 600 <250 1,500 <160 <800
Post Carbon SVE_South_Effluent 2/24/2014 <1.2 <3.2 41 <1.6 <1.4 <2.7 <1.5 <1.6 <2.1 <1.0 <5.2
Pre Carbon SVE South Pre Carbon 3/5/2014 <110 <280 270 <140 <120 16,000 660 <140 660 <90 1,090
Post Carbon SVE South Effluent 3/5/2014 3.7 <8.3 310 4.2 4.4 <7.1 <4.0 <4.3 21 <2.7 <13.7
Pre Carbon VCP_South_Post_Blower 3/31/2014 <83 <82 260 <82 <180 20,000 <78 <110 630 <53 <309
Post Carbon VCP_South_Effluent 3/31/2014 3.3 4.9 290 4.2 <4.3 <3.4 <1.9 3.3 21 1.4 <7.6
Pre Carbon South_SVE_Postblower_042914 4/29/2014 <47 <46 180 <46 <100 13,000 <44 <63 550 <30 <180
Post Carbon South_SVE_Effluent_042914 4/29/2014 5.1 5.0 540 <4.8 <11 <8.2 <4.6 <6.6 37 <3.1 <18.3
Pre Carbon South_SVE_Postblower_052714 5/27/2014 <57 <55 160 <55 <120 12,000 <53 <76 490 <36 <201
Post Carbon South_SVE_PostCarbon_052714 5/27/2014 5.0 <4.8 530 <4.8 <11 <8.2 <4.6 14 8.1 <3.1 <18.3
Pre Carbon South_VCP_Post Blower 7/3/2014 <18 <18 56 <18 <45 2,800 <18 <18 150 <18 <63
Post Carbon South_VCP_Post Carbon 7/3/2014 <16 <16 760 <16 <35 55 <15 430 3,200 <10 <60
Pre Carbon SVE Pre Carbon 7/28/2014 <69 <67 200 <67 <150 15,000 <64 <93 750 <43 <254
Post Carbon SVE Post Carbon 7/28/2014 <68 <67 270 <67 <150 13,000 <63 530 12,000 <43 <253
Pre Carbon South SVE Pre Carbon 8/25/2014 <140 <130 340 <130 <290 20,000 <130 <180 1,100 <86 <520
Post Carbon South SVE Post Carbon 8/25/2014 <140 <130 270 <130 <290 9,600 <130 <180 2,700 <86 <520
Pre Carbon South SVE_Pre Carbon 9/30/2014 <110 <110 250 <110 <230 17,000 <100 <150 930 <69 <410
Post Carbon South SVE_Post Carbon 9/30/2014 <130 <120 280 <120 <270 23,000 <120 <170 620 <80 <480
Pre Carbon SVE South Post Blower 11/3/2014 <130 <130 320 <130 <280 24,000 <120 <170 1,100 <81 <490
Post Carbon SVE South Post Carbon 11/3/2014 <81 <81 130 <81 <180 12,000 <77 <110 290 <52 <309
Pre Carbon SVE South Pre Carbon 1/26/2015 <190 <500 420 <250 <220 21,000 240 <260 860 <160 <820
Post Carbon SVE South Post Carbon 1/26/2015 <78 <200 <100 <100 <90 <170 190 <110 <140 <66 <330

Please refer to notes at end of table.
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Table 9

South SVE System — Analytical Results
NuStar Vancouver Facility

Vancouver, Washington

. 1,1- . 1,1- (-:IS-1,2- tr-ans-1,2- Methylene | Tetrachloro _1'1'1- Trichloroe| Vinyl Total
. . Dichloroe | Dichloroe | Dichloroe | Dichloroe ) Toluene (Trichloroe )
Sampling Location Sample ID Date Chloride ethene thene | chloride | Xylenes
thane thene thene thene thane
Concentrations in pg/m”
Pre Carbon SVE South Pre Carbon 2/26/2015 <150 <390 260 <200 <170 18,000 280 <200 660 <130 <650
Post Carbon SVE South Post Carbon 2/26/2015 <1.2 <3.2 <1.6 <1.6 3.2 <2.7 <1.5 <1.6 <2.1 2.5 <5.2
Pre Carbon SVE South Pre Carbon 3/30/2015 <61 <160 200 <79 160 17,000 180 <82 570 <51 <257
Post Carbon SVE South Post Carbon 3/30/2015 <1.2 <3.2 <1.6 <1.6 2.8 <2.7 2.7 <1.6 51 2.5 <5.2
Pre Carbon SVE S Pre Carbon 4/24/2015 <37 <97 170 <49 <43 5,400 <46 <50 410 <31 <163
Post Carbon SVE S Post Carbon 4/24/2015 <6.2 <16 <8.1 <8.1 <7.1 660 <7.7 <8.3 19 <5.2 18
Pre Carbon SVE South Pre Carbon 5/28/2015 <60 <160 140 <79 92 8,000 240 <81 460 <51 <256
Post Carbon SVE South Post Carbon 5/28/2015 <4.9 <13 <6.3 <6.3 <5.6 650 <6.0 <6.5 16 <4.1 22.1
Pre Carbon SVE South Pre Carbon 7/29/2015 <65 <170 190 <85 <75 12,000 <81 <88 790 <55 <183
Post Carbon SVE South Post Carbon 7/29/2015 10 <27 960 16 <12 440 <13 <14 <18 <8.7 <45
Pre Carbon SVE South Pre Carbon 8/31/2015 <64 <170 160 <83 <73 12,000 <79 <86 780 <54 <171
Post Carbon SVE South Post Carbon 8/31/2015 <21 <55 530 <27 <24 3,400 <26 <28 94 <18 <90
Pre Carbon SVE South Pre Carbon 9/28/2015 <83 <220 170 <110 <94 9,900 <100 <110 660 <70 <360
Post Carbon SVE South Post Carbon 9/28/2015 3.4 <6.0 340 3.6 <2.6 300 <2.8 39 59 <1.9 <9.8
Pre Carbon SVE South Pre Carbon 10/29/2015 <130 <350 230 <170 <150 18,000 <170 <180 790 <110 <570
Post Carbon SVE South Post Carbon 10/29/2015 4.2 5.2 340 4.5 2.6 26 <1.5 67 310 1.7 <5.2
Pre Carbon SVE_South_Precarbon_113015 11/30/2015 <29 <77 54 <38 <38 3,000 <38 <29 300 <38 <77
Post Carbon SVE_South_Postcarbon_113015 11/30/2015 <0.80 <0.80 27 0.60 <0.40 <0.40 <0.40 6 11 <0.40 <0.80
Pre Carbon SVE_SOUTH_PRE CARBON_12/28/15 12/28/2015 <120 <320 180 <160 <140 35,000 <150 <170 1,200 <100 <530
Post Carbon SVE_SOUTH_POST CARBON_12/28/15 12/28/2015 <1.2 <3.2 28 <1.6 <14 <2.7 1.5 2 6.5 <1.0 <4.2
Pre Carbon SVE_SOUTH_PRE CARBON 2/1/2016 <8.6 <22 20 <11 <9.8 2,900 <11 14 120 <7.2 <37
Post Carbon SVE_SOUTH_POST CARBON 2/1/2016 2.2 <3.2 160 2.90 <14 <2.7 <1.5 92 260 <1.0 <5.2
Pre Carbon SVE_SOUTH_PRE CARBON 3/29/2016 <230 <610 710 <300 <270 71,000 <290 520 2,800 <200 <670
Post Carbon SVE_SOUTH_POST CARBON 3/29/2016 <69 <180 490 <23 <79 9,300 <86 1500 9,300 <58 <200
Pre Carbon SVE_SOUTH_PRE CARBON 4/27/2016 <6.4 <17 12 <8.4 <7.4 910 <8.0 <8.7 23 <54 <18
Post Carbon SVE_SOUTH_POST CARBON 4/27/2016 <63 <160 180 <82 <72 11,000 <78 110 2,200 <53 <180
Pre Carbon SVE_SOUTH_PRE CARBON 5/25/2016 <1.2 <3.2 4 <1.6 <14 550 2.9 3 22 <1.0 3.9
Post Carbon SVE_SOUTH_POST CARBON 5/25/2016 <16 <41 2300 30.00 <18 14,000 <19 130 3,300 <13 <45
Pre Carbon SVE_SOUTH_PRE CARBON 7/26/2016 <98 <260 340 <130 <110 18,000 <120 <130 970 <83 <420
Post Carbon SVE_SOUTH_POST CARBON 7/26/2016 <78 <200 760 <120 <89 15,000 <97 220 1,400 <66 <330

Please refer to notes at end of table.
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Table 9

South SVE System — Analytical Results

NuStar Vancouver Facility
Vancouver, Washington

. 1,1- . 1,1- (-:IS-1,2- tr-ans-1,2- Methylene | Tetrachloro _1'1'1- Trichloroe| Vinyl Total
. . Dichloroe | Dichloroe | Dichloroe | Dichloroe ) Toluene (Trichloroe )
Sampling Location Sample ID Date Chloride ethene thene | chloride | Xylenes
thane thene thene thene thane
Concentrations in pg/m”

Pre Carbon SVE_SOUTH_PRE CARBON 8/30/2016 <86 <230 340 <110 <99 28,000 <110 <120 1,400 <73 <370
Post Carbon SVE_SOUTH_POST CARBON 8/30/2016 <81 <210 370 <110 <93 19,000 <100 210 910 <68 <350
Pre Carbon SVE_SOUTH_PRE CARBON 9/29/2016 <73 <190 340 <95 <83 25,000 <90 110 1,300 <61 <310
Post Carbon SVE_SOUTH_POST CARBON 9/29/2016 <46 <120 410 <60 <53 14,000 <57 140 1,900 <39 <196
Pre Carbon SVE-SOUTH_PRE CARBON_102516 10/25/2016 <150 <390 380 <190 <170 32,000 <180 <200 1,500 <120 <630
Post Carbon SVE-SOUTH_POST CARBON_102516 10/25/2016 <100 <260 530 <130 <120 19,000 <130 180 2,700 <85 <430
Pre Carbon SVE_SOUTH_PRE CARBON_112816 11/28/2016 <260 <670 420 <340 <290 52,000 <320 <350 2,100 <220 <1110
Post Carbon SVE_SOUTH_POST CARBON_112816 11/28/2016 <79 <210 <100 <100 <90 18,000 <98 360 3,200 <66 <340
Pre Carbon SVE_SOUTH_PRE CARBON_013017 1/30/2017 <260 <690 660 <340 <300 61,000 <330 400 2,400 <220 <1130
Post Carbon SVE_SOUTH_POST CARBON_013017 1/30/2017 <1.2 <3.2 <1.6 <1.6 <14 24 1.8 <1l.6 <2.1 <1.0 <5.2
Pre Carbon SVE_SOUTH_PRE CARBON_073117 7/31/2017 <100 <260 400 <130 <110 17,000 340 <130 1,000 <84 <430
Post Carbon SVE_SOUTH_POST CARBON_073117 7/31/2017 <1.2 <3.2 <1.6 <1.6 24 6.5 8.2 <1.6 3.9 2.4 <5.2
Pre Carbon SVE_SOUTH_PRE CARBON_082817 8/28/2017 <60 <160 320 <79 <69 32,000 <75 a0 1,100 <51 <256
Post Carbon SVE_SOUTH_POST CARBON_082817 8/28/2017 <1.2 5.8 2 <1.6 2.4 160 23 <1l.6 3.9 2.2 <5.2
Pre Carbon SVE_SOUTH_PRE CARBON_092517 9/25/2017 <21 <55 200 <27 <24 23,000 <26 45 460 <18 <90
Post Carbon SVE_SOUTH_POST CARBON_092517 9/25/2017 <1.2 8.0 16 <1.6 5.3 6.8 <1.5 <1.6 <2.1 2.2 <5.2
Pre Carbon SVE_SOUTH_PRE CARBON_102617 10/26/2017 <40 <100 230 <52 <45 13,000 <49 64 700 <33 <167
Post Carbon SVE_SOUTH_POST CARBON_102617 10/26/2017 2.0 15 98 2.1 1.6 9.7 <1.5 3.9 <2.1 15 <5.2
Pre Carbon SVE_SOUTH_PRE CARBON_112917 11/29/2017 <140 <370 280 <180 <160 22,000 <170 <190 820 <120 <600
Post Carbon SVE_SOUTH_POST CARBON_112917 11/29/2017 3.8 8.5 220 4.0 <2.0 <4.0 <2.2 12 <3.2 2.5 <5.7
Pre Carbon SVE_SOUTH_PRE CARBON_122117 12/21/2017 - - - - - - - -- - - -
Post Carbon SVE_SOUTH_POST CARBON_122117 12/21/2017 4.6 4.9 300 5.2 1.7 <2.7 <1.5 20 7.2 1.8 <5.2
Pre Carbon SVE_SOUTH_PRE CARBON_012218 1/22/2018 <110 <290 150 <150 <130 13,000 <140 <150 390 <95 <480
Post Carbon SVE_SOUTH_POST CARBON_012218 1/22/2018 4.3 <6.5 380 <3.2 <2.8 8.1 <3.1 11 16 2.1 <10.6
Pre Carbon SVE_SOUTH_PRE CARBON_022818 2/28/2018 <19 <49 200 <25 <22 13,000 <23 52 440 <16 <81
Post Carbon SVE_SOUTH_POST CARBON_022818 2/28/2018 2.8 <3.2 300 4.0 <14 <2.7 <1.5 14 51 5.1 <5.2
Pre Carbon SVE_SOUTH_PRE CARBON_032918 3/29/2018 <23 <60 180 <30 <26 13,000 <28 46 470 <19 <98
Post Carbon SVE_SOUTH_POST CARBON_032918 3/29/2018 4.2 5.2 500 7.4 1.5 7.8 <1.5 15 110 1.7 <5.2
Pre Carbon SVE_SOUTH_PRE CARBON_042418 4/24/2018 <69 <180 140 <90 <79 12,000 <86 <58 350 <58 <299
Post Carbon SVE_SOUTH_POST CARBON_042418 4/24/2018 3.4 4.2 470 7.6 15 6.6 3.1 8.4 76 1.4 17.9
Pre Carbon SVE_SOUTH_PRE CARBON_051618 5/16/2018 <50 <130 160 <65 <57 7,800 <62 <68 370 <42 <212
Post Carbon SVE_SOUTH_POST CARBON_051618 5/16/2018 <4.7 <12 480 6.6 <0.97 <13 <0.75 7.1 33 <4 <19.7
Pre Carbon SVE_South_72318-Pre Carbon 7/23/2018 <63 <170 170 <83 <73 18,000 <79 <85 770 <53 <271
Post Carbon SVE_South_Post Carbon-72318 7/23/2018 <25 <65 230 <33 <29 8,300 <31 520 6,400 <21 <108

Please refer to notes at end of table.
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Table 9
South SVE System — Analytical Results
NuStar Vancouver Facility

Vancouver, Washington

. 1,1- . 1,1- (-:IS-1,2- tr-ans-1,2- Methylene | Tetrachloro _1'1'1- Trichloroe| Vinyl Total
. . Dichloroe | Dichloroe | Dichloroe | Dichloroe ) Toluene (Trichloroe .
Sampling Location Sample ID Date Chloride ethene thene | chloride | Xylenes
thane thene thene thene thane
Concentrations in pg/m”

Pre Carbon SVE_South_PreCarbon_110718 11/7/2018 <64 <170 310 <84 <74 31,000 <80 91 1,300 <54 <180
Post Carbon SVE_South_PostCarbon_110718 11/7/2018 <1.2 <3.2 <1.6 <1.6 <14 15 <1.5 <1.6 <2.1 1.6 <3.5
Pre Carbon SVE_South_PreCarbon_010419 1/4/2019 <64 <160 280 <82 <71 32,000 <77 84 920 <53 <180
Post Carbon SVE_South_PostCarbon_010419 1/4/2019 <1.2 <3.2 <1.6 <1.6 2.1 <2.7 2.3 <1.6 <2.1 15 7.3
Pre Carbon SVE_South_PreCarbon_030819 3/8/2019 <69 <180 180 <90 <79 21,000 <86 <93 570 <58 <200
Post Carbon SVE_South_PostCarbon_030819 3/8/2019 <1.2 <3.2 <1.6 <1.6 1.8 5.5 <1.5 <1.6 <2.1 13 <3.5
Pre Carbon SVE_South_PreCarbon_050719 5/7/2019 <69 <180 140 <90 <79 17,000 <85 <93 450 <58 <200
Post Carbon SVE_South_PostCarbon_050719 5/7/2019 <1.2 <3.2 9.9 <1.6 <14 1,300 13 3.0 31 <1.0 11.7
Pre Carbon SVE_South_PreCarbon_070819 7/8/2019 <64 <170 100 <83 <73 16,000 <79 <86 530 <54 <180
Post Carbon SVE_South_PostCarbon_070819 7/8/2019 <1.2 6.3 <1.6 <1.6 1.6 7.9 <1.5 <1.6 <2.1 <1.0 1.7
Pre Carbon SVE_South_PreCarbon_090919 9/9/2019 <28 <74 120 <37 <32 15,000 <35 48 590 <24 <81
Post Carbon SVE_South_PostCarbon_090919 9/9/2019 2.8 3.6 160 9.1 <14 <2.7 <1.5 <1.6 <2.1 <1.0 <3.5
Pre Carbon SVE_South_PreCarbon_110419 11/4/2019 <33 <87 300 <43 <38 38,000 <41 87 990 <28 <95
Post Carbon SVE_South_PostCarbon_110419 11/4/2019 2.2 <5.2 160 5.6 <2.3 <44 <2.5 <2.7 <3.5 3.2 <5.7
Pre Carbon SVE-South-PreCarbon-011020 1/10/2020 <12 <31 110 <16 <14 9,200 <15 33 420 <10 <17
Post Carbon SVE-South-PostCarbon-011020 1/10/2020 <1.7 <4.5 130 <2.3 <2.0 <3.9 <2.2 5.1 <3.1 <1.5 <5.0
Pre Carbon SVE_South_PreCarbon_121420 12/14/2020 <62 <160 400 <82 160 32,000 130 100 1,300 <53 <180
Post Carbon SVE_South_PostCarbon_121420 12/14/2020 23 <5.4 180 <2.7 <24 <4.6 <2.6 8.9 <3.6 <1.7 <5.9

Notes:

A e

File No. 0060-002-008
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ug/m3 = Micrograms per cubic meter.

Samples analyzed by Modified EPA Method TO-15.
Only analytes detected in at least one sample are presented in this table.
S = Surrogate recoveries were above acceptable recovery limits. Results may be biased high.

Bold values represents detected concentration of listed analyte.
-- = Not sampled.
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Table 10

North SVE System — VOC Mass Removal

NuStar Vancouver Facility

Vancouver, Washington

Post Blower Air Flow Rate " Total VOCs VOC Removal
Sample Date Pressure 3
(in water) (cfm) (mg/m?) (Ib/day)
10/12/2011 0.1 250 10.5 0.2
1/23/2012 0.1 361 16.5 0.5
2/17/2012 0.05 215 11.3 0.2
3/22/2012 -- 210 6.7 0.1
6/20/2012 0.2 217.8 0.3 0.005
8/22/2012 0.2 216 0.2 0.003
11/26/2012 0.05 215 22.6 0.436
12/21/2012 0.1 215 3.6 0.069
2/28/2013 0.1 215 4.6 0.088
5/24/2013 0.1 215 24.4 0.471
6/25/2013 0.1 215 13.8 0.267
8/27/2013 0.1 215 17.8 0.344
10/24/2013 0.1 215 10.6 0.204
12/27/2013 0.1 215 7.5 0.144
1/29/2014 3.0 215 14 0.028
2/24/2014 9.0 215 9.5 0.184
3/31/2014 1.0 215 3.7 0.072
4/29/2014 2.0 215 3.7 0.072
5/27/2014 2.0 215 4.4 0.085
7/3/2014 4.0 215 4.8 0.093
7/28/2014 3.0 215 7.7 0.148
9/30/2014 -- 215 7.8 0.151
10/27/2014 2.0 215 15.4 0.298
11/25/2014 -- 215 7.5 0.145
12/29/2014 2.0 215 15.3 0.296
1/26/2015 3.0 215 1.6 0.032
2/26/2015 0.1 215 0.0 0.001
3/30/2015 0.4 215 1.8 0.036
4/24/2015 0.4 215 0.6 0.012
5/14/2015 -- 215 0.0 0.000
5/28/2015 0.05 215 0.4 0.007
7/29/2015 0.10 215 2.2 0.043
8/31/2015 0.05 215 7.8 0.150
9/28/2015 0.00 215 1.6 0.031
10/29/2015 1.00 215 6.9 0.134
11/30/2015 2.00 215 2.4 0.046
12/28/2015 0.10 215 5.7 0.110
2/1/2016 3.00 215 11.2 0.215
2/29/2016 0.10 215 8.0 0.154
3/29/2016 0.20 215 0.9 0.018
4/27/2016 1.00 215 1.6 0.030
5/25/2016 --* --* --* --*

Please refer to notes at end of table.
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Table 10

North SVE System — VOC Mass Removal

NuStar Vancouver Facility

Vancouver, Washington

Post-Blower Air Flow Rate " Total VOCs VOC Removal
Sample Date Pressure 2
(in H,0) (cfm) (mg/m°) (Ib/day)
6/28/2016 0.10 215 1.8830 0.036
7/26/2016 1.20 215 0.0916 0.00177
9/29/2016 0.10 215 0.0150 0.00029
10/25/2016 0.10 215 0.0109 0.000211
11/28/2016 0.10 215 0.0067 0.000129
12/28/2016 0.10 215 0.0017 0.0000329
1/30/2017 0.10 215 0.0046 0.0000889
2/28/2017 0.10 215 0.0059 0.000114
3/28/2017 0.10 215 0.0061 0.000118
4/24/2017 0.10 215 0.0076 0.000147
R Approximate
. VOC Removal Rate | Days of Operation Approximate VOCs Cur:l.?lative VOCs
Date Activity Removed
Removed
(Ib/day) (Ibs) (Ibs)
10/10/2011 Startup -- -- - -
10/12/2011 Sample 0.2 37 9 9
1/23/2012 Sample 0.5 31 17 26
2/17/2012 Sample 0.2 25 6 32
3/22/2012 Sample 0.1 34 5 37
6/20/2012 Sample 0.005 90 1 38
8/22/2012 Sample 0.003 63 1 39
11/26/2012 Sample 0.436 66 29 68
12/21/2012 Sample 0.069 25 2 70
2/28/2013 Sample 0.088 69 7 77
5/24/2013 Sample 0.471 - - 77
6/25/2013 Sample 0.267 32 9 86
8/27/2013 Sample 0.344 63 22 108
10/24/2013 Sample 0.204 58 12 120
12/27/2013 Sample 0.144 64 10 130
1/29/2014 Sample 0.028 33 1 131
2/24/2014 Sample 0.184 - - 131
3/31/2014 Sample 0.072 35 3 134
4/29/2014 Sample 0.072 29 3 137
5/27/2014 Sample 0.085 28 3 140
7/3/2014 Sample 0.093 37 4 144
7/28/2014 Sample 0.148 25 4 148
9/30/2014 Sample 0.151 64 10 158
10/27/2014 Sample 0.298 27 9 167
11/25/2014 Sample 0.145 29 5 172
12/29/2014 Sample 0.296 34 11 183
Please refer to notes at end of table.
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Table 10

North SVE System — VOC Mass Removal
NuStar Vancouver Facility

Vancouver, Washington

Approximate VOCs Approximate
L. VOC Removal Rate | Days of Operation Cumulative VOCs
Date Activity Removed
Removed
(Ib/day) (Ibs) (Ibs)
1/26/2015 Sample 0.032 28 1 184
2/26/2015 Sample 0.001 31 1 185
3/30/2015 Sample 0.036 32 2 187
4/24/2015 Sample 0.012 25 1 188
5/14/2015 Sample 0.000 20 0 188
5/28/2015 Sample 0.007 14 1 189
6/30/2015 Estimate 0.007 33 1 190
6/30/2015 Estimate 0.000 0 0 190
7/29/2015 Sample 0.043 29 2 192
8/31/2015 Sample 0.150 33 5 197
9/28/2015 Sample 0.031 28 1 198
10/29/2015 Sample 0.134 31 5 203
11/30/2015 Sample 0.046 32 2 205
12/28/2015 Sample 0.110 28 4 209
2/1/2016 Sample 0.215 35 8 217
2/29/2016 Sample 0.154 28 5 222
3/29/2016 Sample 0.018 29 1 223
4/27/2016 Sample 0.030 29 1 224
5/25/2016 Sample --* 28 --* 221
6/28/2016 Sample 0.0364 34 2 223
7/26/2016 Sample 0.00177 28 1 224
9/29/2016 Sample 0.00029 65 1 225
10/25/2016 Sample 0.000211 26 1 226
11/28/2016 Sample 0.000129 34 1 227
12/28/2016 Sample 0.0000329 30 1 228
1/30/2017 Sample 0.0000889 33 1 229
2/28/2017 Sample 0.000114 29 1 230
3/28/2017 Sample 0.000118 28 1 231
4/24/2017 Sample 0.000147 27 1 232
Notes:
1. Air flow rate read from system gauge. . Ibs = pounds
2. cfm = cubic feet per minute 7. * = Not measured/sampled; system intentionally shut down to
3. mg/m’ = milligrams per cubic meter evaluate system efficiency.
4. |b/day = pounds per day 8. -- = Not measured/sampled.
5. VOCs = volatile organic compounds

W& Cascadia
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Table 11

South SVE System — VOC Mass Removal
NuStar Vancouver Facility

Vancouver, Washington

N Post-Blower Air Flow Rate Total VOCs VOC Removal Days of Approximate ApprO)‘(lmate
Sample Date Activity Pressure 3 K VOCs Removed |Cumulative VOCs
(in water) (cfm) (mg/m’) (Ib/day) Operation (Ibs) Removed (lbs)
10/6/2011 Startup 33.0 590 46 2.4 0.5 2 2
11/2/2011 Sample 27.0 590 29 15 27 41 43
12/14/2011 Sample 27.0 590 57 3.0 42 96 139
2/17/2012 Sample 29.0 6 30 1.6 65 151 290
3/22/2012 Sample 27.0 658 31 19 34 59 349
4/26/2012 Sample 27.0 -- 0 0.0 35 33 382
5/23/2012 Sample 31.0 -- 20 1.2 29 18 400
6/20/2012 Sample 33.0 -- 37 2.2 28 47 447
7/24/2012 Sample 32.0 -- 34 2.0 34 72 519
8/22/2012 Sample 29.0 -- 51 3.0 29 74 593
9/25/2012 Sample 29.0 -- 52 3.1 34 104 697
10/29/2012 Sample 47.0 -- 63 3.7 34 116 813
11/26/2012 Sample 18.0 -- 11 0.6 28 61 874
12/21/2012 Sample 17.0 -- 15 0.9 25 19 893
1/24/2013 Sample 10.0 -- 2 0.1 34 17 910
2/28/2013 Sample 18.0 -- 1 0.1 35 3 913
3/25/2013 Sample 16.0 -- 4 0.2 25 4 917
4/29/2013 Sample 15.0 -- 1 0.1 35 6 923
5/24/2013 Sample 47.0 -- 251 14.8 - -- 996
6/25/2013 Sample 51.0 -- 41 2.5 32 277 1,273
7/25/2013 Sample 50.0 -- 24 1.4 30 58 1,331
8/27/2013 Sample 52.0 -- 30 1.8 33 53 1,384
9/30/2013 Sample 45.0 -- 28 1.6 34 59 1,443
10/24/2013 Sample 50.0 -- 29 1.7 24 41 1,484
11/25/2013 Sample 51.0 -- 22 1.3 32 48 1,532
12/27/2013 Sample 55.0 -- 21 1.3 32 41 1,573
Please refer to notes at end of table.
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Table 11

South SVE System — VOC Mass Removal
NuStar Vancouver Facility

Vancouver, Washington

N Post-Blower Air Flow Rate Total VOCs VOC Removal Days of Approximate Appr0).(|mate
Sample Date Activity Pressure 3 X VOCs Removed |Cumulative VOCs
(in water) (cfm) (mg/m’) (Ib/day) Operation (Ibs) Removed (lbs)
1/29/2014 Sample 50.0 -- 21 1.2 33 41 1,614
2/24/2014 Sample 50.0 -- 37 2.2 - -- 1,614
3/31/2014 Sample 46.0 -- 21 1.2 35 60 1,674
4/29/2014 Sample 48.8 -- 14 0.8 29 30 1,704
5/27/2014 Sample 49.0 -- 13 0.7 28 22 1,726
7/3/2014 Sample 50.0 -- 3 0.2 37 18 1,744
7/28/2014 Sample 50.0 -- 16 0.9 25 15 1,759
8/25/2014 Sample 49.0 -- 21 1.2 28 31 1,790
9/30/2014 Sample 40.0 -- 18 11 36 42 1,832
11/3/2014 Sample 50.0 -- 25 15 30 39 1,871
12/31/2014 Estimated - -- - -- 22 33 1,904
1/26/2015 Sample 20.0 -- 23 1.3 26 37 1,941
2/26/2015 Sample 30.0 -- 19 11 31 39 1,980
3/30/2015 Sample 29.0 -- 18 11 32 36 2,016
4/24/2015 Sample 29.0 -- 6 0.4 25 18 2,034
5/28/2015 Sample 28.0 -- 9 0.5 34 15 2,049
7/29/2015 Sample 25.0 -- 13 0.8 62 41 2,090
8/31/2015 Sample 26.0 -- 13 0.8 33 26 2,116
9/28/2015 Sample 26.0 -- 11 0.6 28 20 2,136
10/29/2015 Sample 27.0 -- 19 11 31 28 2,164
11/30/2015 Sample 30.0 -- 3 0.2 32 22 2,186
12/28/2015 Sample 29.0 -- 36 2.2 28 33 2,219
Please refer to notes at end of table.
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Table 11

South SVE System — VOC Mass Removal
NuStar Vancouver Facility

Vancouver, Washington
N Post-Blower Air Flow Rate Total VOCs VOC Removal Days of Approximate Appr0).(|mate
Sample Date Activity Pressure 3 X VOCs Removed |Cumulative VOCs
(in water) (cfm) (mg/m’) (Ib/day) Operation (Ibs) Removed (lbs)
2/1/2016 Sample 19.0 - 3 0.2 35 41 2,260
2/29/2016 Sample 30.0 - 3 0.2 28 6 2,266
3/29/2016 Sample 28.0 - 75 4.4 29 67 2,333
4/27/2016 Sample 5.0 - 1 0.1 29 66 2,399
5/25/2016 Sample 3.0 - 1 0.03 28 2 2,401
6/28/2016 Sample - - ¥ - - ¥ - ¥ - ¥ 2,401
7/26/2016 Sample 30.0 - 19 1.1 62 36 2,437
9/29/2016 Sample 28.0 - 27 1.6 65 89 2,526
10/25/2016 Sample 30.0 - 34 2.0 26 47 2,573
11/28/2016 Sample 30.0 - 55 3.3 34 90 2,663
12/28/2016 No sample collected 2.0 -- -- -- - -- 2,663
1/30/2017 Sample 33.0 - 64 3.8 63 223 2,886
**System Not Working
3/28/2017 Properly -- No Data or - - - - - - 2,886
Samples**
9/25/2017 Sample 30.0 - 24 1.4 28 48 3,427
10/26/2017 Sample 30.0 - 14 0.8 31 35 3,462
11/29/2017 Sample 30.0 - 23 1.4 34 38 3,500
12/21/2017 Estimated (using 30.0 - 23 1.4 22 30 3,530
November effluent data)
1/22/2018 Sample 30.0 - 14 0.8 32 36 3,566
2/28/2018 Sample 30.0 - 14 0.8 37 31 3,597
3/29/2018 Sample 31.0 - 14 0.8 29 24 3,621
4/24/2018 Sample 31.0 - 12 0.7 26 21 3,642
5/16/2018 Sample 30.0 - 8 0.5 22 14 3,656
7/23/2018 Sample 29.0 - 19 1.1 68 55 3,711
11/7/2018 Sample 30.0 - 33 1.9 107 164 3,875
Please refer to notes at end of table.
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Table 11

South SVE System — VOC Mass Removal
NuStar Vancouver Facility

Vancouver, Washington

N Post-Blower Air Flow Rate Total VOCs VOC Removal Days of Approximate Appr0).(|mate
Sample Date Activity Pressure 3 X VOCs Removed |Cumulative VOCs
(in water) (cfm) (mg/m’) (Ib/day) Operation (Ibs) Removed (lbs)
1/4/2019 Sample 28.0 - 33 2.0 58 114 3,989
3/8/2019 Sample 28.0 - 22 1.3 63 103 4,092
5/7/2019 Sample 29.0 - 18 1.0 60 70 4,162
7/8/2019 Sample 29.0 - 17 1.0 62 63 4,225
9/9/2019 Sample 29.0 - 16 0.9 63 61 4,286
11/4/2019 Sample 29.0 468 39 1.7 56 73 4,359
1/10/2020 Sample 29.0 468 10 0.4 67 70 4,429
12/14/2020 Sample 30.0 - 34 1.4 6 6 4,435
Notes:
1. Air flow rate read from system gauge.
2. cfm = cubic feet per minute
3. mg/m3 = Milligrams per cubic meter
4. Ib/day = pounds per day
5. Ibs = pounds
6. Flow rate was not measured on dates with dashes (--). For calculations, rate is assumed to be the same as measured the date before.
7. System was down during the October 27, 2014 monitoring event and was restarted on October 29, 2014. Itis assumed that the system was

down for a total of four days, although the exact duration of shutdown is unknown.
8. * =system was off for part replacement.
9. --=Not measured/sampled.
10. VOCs = volatile organic compounds
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RIVER STAGE DATA (feet NGVD29(47))
Maximum: 1.59

Minimum: -0.37

Average: 0.53

Document Path: Y:\C0060 002 NuStar Vancouver\Projects\GWM 2SA20\Fig3 Shallow Q3.mxd

Notes:

1. BASE MAP PREPARED FROM AUTOCAD FILES PROVIDED BY APEX.
2. MGMS WATER LEVELS MEASURED IN SHALLOW WELL PORT.
3. WELL ELEVATIONS BASED ON JUNE 2010 SURVEY DATA.
ELEVATIONS ARE BASED ON WSDOT BENCHMARK -
DESIGNATED "PEPSI". THE BENCHMARK ELEVATION IS
PRESUMED TO APPROXIMATE THE NGVD29(47) DATUM USED
BY CLARK COUNTY.

4. RIVER STAGE MEASUREMENTS FROM NOAA STATION ID
9440083 VANCOUVER, WASHINGTON FROM

9:36 AM TO 2:42 PM ON OCTOBER 5, 2020.

5. RIVER STAGE CONVERTED FROM CRD TO NGVD29(47)
ASSUMING CRD IS 1.82 FEET ABOVE NGVD29(47).

6. AVERAGE RIVER STAGE MEASUREMENT CALCULATED AS
THE ARITHMETIC MEAN OF THE 6-MINUTE INTERVAL RIVER
STAGE DATA FROM 9:36 AM TO 2:42 PM ON OCTOBER 5, 2020.
7. *TOP OF CASING WAS MODIFIED AND NEEDS TO BE
RESURVEYED. THE ELEVATION IS CONSIDERED AN ESTIMATE.
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RIVER STAGE DATA (feet NGVD29(47))

Maximum: 0.81
Minimum: -0.39
Average: 0.18

Document Path: Y:\C0060 002 NuStar Vancouver\Projects\GWM 2SA20\Fig4 Int Q3.mxd

Notes:

1. Base map prepared from AutoCAD files provided by Apex.

2. MGMS WATER LEVELS MEASURED IN SHALLOW WELL PORT.
3. WELL ELEVATIONS BASED ON JUNE 2010 SURVEY DATA.
ELEVATIONS ARE BASED ON WSDOT BENCHMARK -
DESIGNATED "PEPSI". THE BENCHMARK ELEVATION IS
PRESUMED TO APPROXIMATE THE NGVD29(47) DATUM USED
BY CLARK COUNTY.

4. RIVER STAGE MEASUREMENTS FROM NOAA STATION ID
9440083 VANCOUVER, WASHINGTON FROM

11:18 AM TO 2:48 PM ON OCTOBER 5, 2020.

5. RIVER STAGE CONVERTED FROM CRD TO NGVD29(47)
ASSUMING CRD IS 1.82 FEET ABOVE NGVD29(47).

6. AVERAGE RIVER STAGE MEASUREMENT CALCULATED AS
THE ARITHMETIC MEAN OF THE 6-MINUTE INTERVAL RIVER
STAGE DATA FROM 11:18 AM TO 2:48 PM ON OCTOBER 5, 2020.
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5 Shallow_Q4.mxd

Document Path: Y:\C0060_002 NuStar_Vancouver\Projects\GWM_2SA20\Fi

RIVER STAGE DATA (feet NGVD29(47))
Maximum: 2.18

Minimum: 1.41

Average: 1.94

N

Notes:

1. BASE MAP PREPARED FROM AUTOCAD FILES PROVIDED BY APEX.
2. MGMS WATER LEVELS MEASURED IN SHALLOW WELL PORT.

3. WELL ELEVATIONS BASED ON JUNE 2010 SURVEY DATA.
ELEVATIONS ARE BASED ON WSDOT BENCHMARK -

DESIGNATED "PEPSI". THE BENCHMARK ELEVATION IS

PRESUMED TO APPROXIMATE THE NGVD29(47) DATUM USED

BY CLARK COUNTY.

4. RIVER STAGE MEASUREMENTS FROM NOAA STATION ID

9440083 VANCOUVER, WASHINGTON FROM

9:36 AM TO 11:48 AM ON DECEMBER, 7 2020.

5. RIVER STAGE CONVERTED FROM CRD TO NGVD29(47)

ASSUMING CRD IS 1.82 FEET ABOVE NGVD29(47).

6. AVERAGE RIVER STAGE MEASUREMENT CALCULATED AS

THE ARITHMETIC MEAN OF THE 6-MINUTE INTERVAL RIVER

STAGE DATA FROM 9:36 AM TO 11:48 AM ON DECEMBER, 7 2020.

7. *TOP OF CASING WAS MODIFIED AND NEEDS TO BE

RESURVEYED. THE ELEVATION IS CONSIDERED AN ESTIMATE.

8. NM* = PRESENCE OF DEDICATED PUMP PREVENTED MW.%
MEASUREMENT OF GROUNDWATER ELEVATION. /
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MW-21i-105

RIVER STAGE DATA (feet NGVD29(47))
Maximum: 2.18

Minimum: 1.93

Average: 2.09

Document Path: Y:\C0060 002 NuStar_Vancouver\Projects\GWM_2SA20\Fi

Notes:

1. BASE MAP PREPARED FROM AUTOCAD FILES PROVIDED BY APEX.
2. MGMS WATER LEVELS MEASURED IN SHALLOW WELL PORT.
3. WELL ELEVATIONS BASED ON JUNE 2010 SURVEY DATA.
ELEVATIONS ARE BASED ON WSDOT BENCHMARK -
DESIGNATED "PEPSI". THE BENCHMARK ELEVATION IS
PRESUMED TO APPROXIMATE THE NGVD29(47) DATUM USED
BY CLARK COUNTY.

4. RIVER STAGE MEASUREMENTS FROM NOAA STATION ID
9440083 VANCOUVER, WASHINGTON FROM

10:30 AM TO 12:30 PM ON DECEMBER 7, 2020.

5. RIVER STAGE CONVERTED FROM CRD TO NGVD29(47)
ASSUMING CRD IS 1.82 FEET ABOVE NGVD29(47).

6. AVERAGE RIVER STAGE MEASUREMENT CALCULATED AS THE
ARITHMETIC MEAN OF THE 6-MINUTE INTERVAL RIVER STAGE
DATA FROM 10:30 AM TO 12:30 PM ON DECEMBER 7, 2020.
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Multi-Level Groundwater Well
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---------- Approximate Property Line

BLUE - Shallow zone concentration data
GREEN - Intermediate zone concentration

- Deep zone concentration data
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Nitrate and Ammonia Concentrations
in Groundwater (October 2020)
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2

DEPTH OF PORT SAMPLED

WELL IDENTIFICATION (IF NOT SPECIFIED - SINGLE PORT WELL)

MCMS1 43 60 ™ | CHEMICAL CONCENTRATION IN pg/L
PCE 51 | 20.3 (ONLY DETECTED

TCE 204 | 100 COMPOUNDS ARE SHOWN)
cis-1,2-DCE 2,620 | 13.1

trans-1,2-DCE| 34.3 <0.400

Ve 40.6 |0.640

1,1-DCE <0.0 <0.400

|1,1»DCA 131 1.54

ANALYTE SAMPLED

Legend
<4 Port of Vancouver Well

Multi-Level Groundwater Well

=

@  Monitoring Well
@® Historical Groundwater Extraction Well
4 Abandonded Groundwater Well

mem——— Approximate Property Line

BLUE - Shallow zone concentration data

GREEN - Intermediate zone concentration
data

- Deep zone concentration data

PCE TETRACHLOROETHENE
TCE TRICHLOROETHENE
cis-1,2-DCE CIS-1,2-DICHLOROETHENE

trans-1,2-DCE

TRANS-1,2-DICHLOROETHENE

VC

VINYL CHLORIDE

1,1-DCE 1,1-DICHLOROETHENE
1,1-DCA 1,1-DICHLOROETHANE
CF CHLOROFORM

1,1,1-TCA 1,1,1-TRICHLOROETHANE
CA CHLOROETHANE

200

0 50 100
I I -t

VOC Concentrations in Groundwater

(December 2020)

Second Semi-Annual Groundwater Monitoring Event 2020
NusStar Terminals Services, Inc. Vancouver Facility

Vancouver, Washington

Oy
R,
eZ/‘i’ch'gp
6"
MW-10
o POE 270 e MW-21i-105
o X
Sya2 MW-26 TCE 1.95 PCE 3.53 &
IR PCE 4.07 TCE 1.62
MW- 14 PCE 147 TCE cis-1,2-DCE 1.88 $
PCE 109 TCE 218 cis-12-DOE
TCE 339 cis-1,2-DCE  [64.3 MW-25i N\ 1,-DCA
cis12-DCE | 180 14DCA 3.34 ND JOON
trans-12-DCE | 2.52 ) 4 N,
», - i-
1,1-DCE 3.04 ~ ) N MW-21i-40
’
1,1-DCA 4 4 N PCE 30.0
o TCE 15.8
4 is-1,2-DCE
T — K S cis-1,2- 53.3
PCE trans-1,2-DCE| 0.486
PCE 4.76 PCE 262
o S o 1,1-DCE 0.558
. TCE 158 5 1,1-DCA 2.46
cis-1,2-DCE | 17.9 cis-12-DCE | 211 N
trans-1,2-DCE| 6.98 /T~ .
' o[ MW-7/MW-7 DUP s . —\
\e 2.68 / e \
K ——
= /|+oce 1.63 PCE 108 ] 108 / \
- .
7/ |1+oea 6.49 TCE 45.4 | 44.5 / \
TCE 1.30 /; 111-TCA 386 cis-12-DCE | 56.3 | 55.6 “\
R trans-1,2-DCH 0.552 | 0.519 |0.764 .
&, 1,%-DCE 1.41 | 1.38 KN \
2 . MW-201 \
S-2 29.7 /Voesi/;/o 1,4-DCA 7.05 | 6.83 W5 N) N, ! \
TCE 1.13 13.0 W TCE 367 v ’\. PCE 1.57 -\ MW-30i
) R .
cis-1,2-DCE | 31.4 cis-1,2-DCE | 20.0 cis12-0cE | 38.4 S —"F 0.856 R
} . oo
1,4-DCA 7.72 1,+DCA 1.73 NM e i N eis12:0CE | 100 4 e
) S N, /
1,1-DCA 0.499 KN o -
O \.’ '/
MW-16 N, [Mw-15 /'
PCE 122 PCE |o 540 /'
— MP-1 TCE 15.5 "\ '*.\ /"
i 12-DCE_ ] 0.606 PCE 362 cis-12-DCE | 15.7 ‘\ .
Ve 2.30 TCE 41.3 141TcA | 0.550 \, ’%.
3 is12- .
g 1,1-DCA 2.67 cis-1.2-DCE 29.5 MW-19i 7
< 1,1-DCA 1.15
] o
o Upss
g MW-19/MW-19 DUP a s
4
2 PCE 3,880 | 3,300 4“055‘;?@
£ TCE 1,110 | 1,210
o
S cis-1,2-DCE 1,150 | 1,330 MGMS1 13 60 N, MW-3
)
g, Ve 17 | 87.9 PCE 151 | 20.3 . |PCE 145
2 1,1-DCA 54.5 | 70.8 TCE 294 | 10.0 @~&tce 36.1
% cis-1,2-DCE 2,620 13.1 cis-1,2-DCE 29.7
|53
-g—’. trans-1,2-DCE| 34.3 <0.400
z e 40.6 |0.640
3 Co, Se.
3 1,1-DCE 200 | <0.400 X R
: “u RS
§ 1,4-DCA 131 | 1.54 844 ~
| .
5 S
2 N
= N
8 MW- 12/ MW-12 DUP EW-1 ”\’
§' PCE 13.5 12.9 MGMS3 60 PCE 32.2 * N
5 ToE 6.47 | 6.24 PCE 800 | 1.86 TCE 8.64
> cis-1,2-DCE 9.92 | 9.61 TCE <8.00 1.1 cis-12-DCE | 1.61
£ :
K \%¢ 7.36 | 7.12 cis-1,2-DCE 125 5.76 1,1,%-TCA 0.766
5 1,1-DCA 1.55 1.52 Ve 155 <0.400 CF 1.16
£
3 @ Mivc
8 MW Mw-an -
PCE 19.0
MGMS2 20 60 M0 132 TcE 123
PCE 41.0 1 21.8 cis12-DCE | 62.6
TCE 9.4 10.5 trans-1,2-DCE | 0.968
cis-12-DCE | 82.6 | 20.2
. Ve 1.42
NOTES: VC 80.2 [0.757 11-DCE 0512
1. BASE PLAN PREPARED FROM AN AUTOCAD FILE L 1DCE s | a0 : :
(SECOR FIGURE 1, JOB 150T.STSRV.05.0012). iboA oo sso 11-DCA 5.47
2. ND = NOT DETECTED. WELL SAMPLED BUT NO VOC . . '
CONSTITUENTS WERE DETECTED. s
3. NM = NOT MEASURED. P
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Nitrate.mxd

Document Path: Y:\C0060_002_NuStar_Vancouver\Proj

jects\GWM_2SA20\Fig10

1. BASE PLAN PREPARED FROM AN AUTOCAD FILE (SECOR FIGURE 1, JOB 150T.STSRV.05.0012).
2. <=NOT DETECTED AT OR ABOVE THE SPECIFIED LABORATORY METHOD REPORTING LIMIT (MRL).
3. NM = NOT MEASURED.

0%,
e,
RN
MW-25i MW-10
Nitrate 0.485 Nitrate 515 M\%’\a
Oy i -
sf/vc?g% Ammonia <0.0200 Ammonia 37.7 !\N/\’\\/AV 31i
%
“ngey -
MW-26 MW-22i
Nitrate 484 Nitrate <0.250
MW-14 ) )
Ammonia 41.1 N\ Ammonia 0.339
Nitrate 200 / \\
g
Ammonia 21.3 '
0/ ‘\§
g ‘\
W-231 /’* 4 N MW-8
'’
Nitrate 0.667 R4 Nitrate 276
Ammonia <0.0200 ,/ Ammonia <0.0200
. MW-32s MW-21i-40
MWTT / MW-32i  NM Nitrate 6.15
Nitrate 24.3 R NM Ammonia <0.0200
Ammonia 0.481 'o/
) o MW-21i-105 A
- - - .
ANitrate 302 _ Nitrate 8.54 Stte——— IRt |
Nitrate 106 A n N g e .
/ ~JAmmonia 11.1 . mmonia 34.4 \
% Ammonia 1.95 7 A
S1
! .. MW-18i \‘
Nitrat 1.40 v - - a
AI mon 0.0210 z LA'\:V?MWWUP 88.6 | 88.9 \\\ rate oo \
mmonia . Q2 itrate . . . .
N Ammonia <0.0200
.{ Y Ammonia 34.5 | 33.3 N, < \.
Ny 4o %o, KN S - \
N 25 A N, MW-20i \
*, .
N . RN Nitrate 0.643 MW-G \
~. N, b3 A ' 17 NM )
S-2 W2 d o,\ ‘Q/{: mmonia 0.176 Q} /o
Nitrate 0.250 ; il s, . %
Ammonia 6.85 rete . Y MW-5 \’.\ N, 4
Il . i >, ’
Ammonia <0.0200 o, Nitrate 3250 ,.\ \\ RS '/
Ammonia 0.294 "\ N{Nitrate 1.34 ‘/'
~§ " 4
Ammonia <0.0200
MW-16 '/
i /
WS Nitrate 9.58 [\ MW-F /',
A i <0.0200
Nitrate 0.250 mmonta + M K
Ammonia 39.8 "i)% N 'o/
/o,ssg,% MW-15 “/
RO 50R RS Nitrate 5.85
_ _ ;‘95 Ammonia <0.0200
Nitrate 147 157 MW-19i
Ammonia 180 | 176 MGMS1 43 60 110 :I Nitrate <0.250
Nitrate 10.8 1.46 { Ammonia 0.226
L
Ammonia 190 | <0.0200 K Vw3 /
, 4
. X @—4Nitrate 9.16 I-'
VUS, Ammonia <0.0200
.,
\N
MW- 12/ MW-12 DUP \. VW2
.,
Nitrate 49.1 | 49.9 \.,\ Nitrate <0.250
Ammonia 12.8 | 13.0 H% Ammonia 9.78
. ¥
\\ i
N i
N /]
MGMS2 70 50 - N H
Nitrate 28.5 | 0.558 Nitrate 71.9 NS 1
i Ammonia 417 \\ !
Ammonia 68.6 | 0.136 ~, /
oY
MGMS3 20 60 110 132
Nitrate <0.250 | 0.310 EW-1
Ammonia 1.76 | <0.0200 Nitrate 2.32 MW-6
Ammonia 0.177 Nitrate 0.315 - Mive
Ammonia 2.67
NOTES:

MW-30i

MW-AA ‘$’

WELL IDENTIFICATION

Legend
<4 Port of Vancouver Well

Multi-Level Groundwater Well

MW-22i
Nirate — 7551 NITRATE IN mg/L (AS NITROGEN METHOD 300.0)
Ammonia | 0.34 |— AMMONIA IN mg/L (AS NITROGEN METHOD 350.1)

Historical Groundwater Extraction Well

=
@  Monitoring Well
®
&

Abandonded Groundwater Well

---------- Approximate Property Line

BLUE - Shallow zone concentration data

GREEN - Intermediate zone concentration data

- Deep zone concentration data
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in Groundwater (December 2020)
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NOTES:

1. BASE PLAN PREPARED FROM AN AUTOCAD FILE
(SECOR FIGURE 1, JOB 150T.STSRV.05.0012).

2. UTILITY LOCATIONS SHOWN BASED ON SURFACE
MARKINGS BY UTILITY LOCATOR.

3. INJECTION LOCATIONS BASED ON FIELD MEASUREMENTS
TO EXISTING SITE STRUCTURES.
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CMW-25i

/7
2016 NORTHWEST
AREA INJECTION

2016 NUSTAR
SOURCE AREA
/ INJECTéQy POINTS

/

LEGEND:

ﬁ’ ENHANCED BIOREMEDIATION
INJECTION POINT

EARLY 2000s INTERIM ACTION
EX3 %  GROUNDWATER EXTRAGTION WELL

MW-1 & GROUNDWATER MONITORING WELL
MGMS3 * MULTI-LEVEL GROUNDWATER WELL
= CATCH BASIN

BUILDING

«— FENCE

ELECTRICAL

&« SYSTEMELECTRICAL

STORM SEWER

—v—v—  WATER

wio  MANHOLE

+HHHH RAILROAD TRACKS

2016 Bioremediation
Injection Locations

NOTES:
1. BASE PLAN PREPARED FROM AN AUTOCAD FILE
(SECOR FIGURE 1, JOB 150T.STSRV.05.0012).

5 INJEGTION LOCATIONS BASED ON EIELD MEASUREMENTS 0 80 Second Semi-Annual Groundwater Monitoring Report 2020
TO EXISTING SITE STRUCTURES. < i . _ NuStar Terminals Services, In%lVancouver Facility
3. NORTHWEST AREA INJECTION POINT LOCATIONS ARE Approximate Scale in Feet Vancouver, Washington

APPROXIMATE. NUSTAR SOURCE AREA LOCATIONS ARE
BASED ON GPS COORDINATES AND HAVE BEEN MODIFIED
SLIGHTLY FROM THE INTERIM ACTION WORK PLAN TO
AVOID ENCOUNTERING BURIED INFRASTRUCTURE.
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VE-6-2 (S/D)
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~
~3

COVERED
AREA

| VAULT (TYP.)

#

DOCK

TO NEW 8" HEADER LINE.

VAULT (TYP.)

/. /.,
NOTE: SYSTEM LINES FROM
BRANCHES 1 THROUGH 3 WERE CUT /
APPROXIMATELY HERE. THE
NORTHERN ENDS WERE CAPPED;
SOUTHERN ENDS WERE CONNECTED

NORTH SOIL VAPOR
EXTRACTION UNIT
(NO CARBON TREATMENT)

~/

S

LEGEND:

VE-6-2 (SID) @

VE-1-2 @

EX-3 @

2011 WELL PAIR LOCATION
(SHALLOW SCREENED FROM 5-15 FEET BGS)
(DEEP SCREENED 15-25 FEET BGS)
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WELL LOCATION

VAPOR EXTRACTION WELL (2000-2005)

EARLY 2000s INTERIM ACTION
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GROUNDWATER INJECTION WELL
AND VAPOR EXTRACTION WELL
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MULTI-LEVEL GROUNDWATER WELL
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NOTES: v N VEA041 (SID)§

1. BASE PLAN PREPARED FROM AN AUTOCAD FILE \*
(SECOR FIGURE 1, JOB 150T.STSRV.05.0012).

2. UTILITY LOCATIONS SHOWN BASED ON SURFACE
MARKINGS BY UTILITY LOCATOR.
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Mass Removal Rate (Ibs/day)
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Legend:
== \olatile Organic Compound (VOC) Removal Rate (lbs/day)

== Approximate Cumulative VOCs Removed (lbs)

North SVE System — VOC Mass Removal
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Mass Removal Rate (Ibs/day)
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Legend:
=== V/olatile Organic Compound (VOC) Removal Rate (Ibs/day)

—#—  Approximate Cumulative VOCs Removed (lbs)
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NuStar Terminals, Inc. Vancouver Facility
Vancouver, Washington

South SVE System — VOC Mass Removal
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APPENDIX A
FIELD SAMPLING DATA SHEETS
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Project:
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WELL GAGING DATA SHEET

Job Number: L

ni

t Client: _ |Nustar-Vancouver ___|Date:
* E g c.scis SCI:CI Project: |4 foowm] sampler: g} / LJA.)
Weather: |9 Y& Time In/out] '
WATER LEVEL DATA
PP 1 pepthto | Product D‘;‘\’Igl“’ Well
Well LD. | Well Completion Zone |  Time product | Water |Thickness| . "° | Diameter Notes/Other Remarks
(foet) (feet) (feet) ooty | (inches)
MW-1 Shallow “\6(( M 35 2
MW-2 Shallow o 7/.,\ 14 16 40 2
MW-3 Shallow "aoo( ‘ 731.54 35 2
MW-5 Shallow IO@% 1 .91 38 2
MW-6 Shallow 1. 35 2
MW-7 Shallow '\ngi' ;LB _‘Z:\ 40 4
Mw-8 Shallow |[Co 2 25,01 40 4
MW-9 Shallow I 4 17 Ne. (2} 40 4
_MW-10 Shallow 95° 728.730 40 4 >
© MW-12 Shallow 95 \ 20 U 40 4 =
MW-13 Shallow G L[b\ 711 4] 40 4
MW-14 Shallow G4 1810 40 4
MW-15 Shallow (O] \_( 22 20 40 4
MW-16 Shallow \OOF 18. \\ 40 4
MW-17 Shallow 9 0 231.49 40 4
MW-18i Lower Intermediate | {Ov| 187 79 2
MW-19 Shallow 9 /b 4 128.09 45 2
MW-19i Upper Intermediate (030 28 .4 ‘ 60.5 2
MW-20i Upper Intermediate | | “JS? 28,04 55.5 2
MW-21i-40 Upper Intermediate \D-S' c’—' 28. 5 50 2
MW-21i-105 | Lower Intermediate | \\ ©7. 7,85 7= 115.5 2
MW-22i Upper Intermediate | ||| O 29251 55.5 2
MW-23i Upper Intermediate | |\ \’} 13.53 65.5 2
MW-24i Intermediate  [{7,3| 28.1b 64.5 2
MW-24d | Deep Zone (Troutdale) 1580 230 2
MW-25i Intermediate ) i\ L_( 28,47 60 2
MW-26 Shallow 950 1904 42 2
EW-1 Shallow \O\O Uco l@ 32 2
s-1 Upper Intermediate | | | 2.0 2% .59 i 74 2
I 5-2 Shallow 9t 18.40 50 2
MW-18i Lower Intermediate 79 2
MW-30i_—| —bower Intermediate— 85 2 Abonolapnsd

Mp-\

N4

%IV




WELL GAGING DATA SHEET

—MW-32i— | Lower Intermediate 85 Abom deans o/
MW-32s Shallow 122 749,0)| 33
MW-32i Upper Intermediate | || & 74 ,’64 70
_ MW-E— Shallow : 35
MW-F Shallow 01D Dvy 36.59 ES Deds c’a&l{zq
—MW-G— Shallow J 37 M
MGMS1-43 Shallow \tbu\ 18.01 116
MGMS1-60 | Upper Intermediate |{{“)~ 1t 35 116
MGMS1-110 Deep 19994 1B\ 116
MGMS2-40 Shallow o4 G 213 Llg 140
MGMS2-60 | Upper Intermediate |{0%5 & 213 94 140
MGMS2-110 Deep 105 \ 1. 5(‘, 140
MGMS2-132 Deep (8] 4[1 18 .09 140
MGMS3-40 Shallow W\ G 2o o () 140
MGMS3-60 Upper Intermediate | ||\ 5’ 2l ‘( 140
MGMS3-101 Deep I (6 7L.. L% 140
MGMS3-132 Deep \\\O 20.957 140




WELL MONITORING DATA SHEET

Well ID: f/‘//d - —5 Job Number: 4
LoV [Client: NuStar Date: /€
WEZ Cascadia st [ 3
, Project:  -|Portume FermmmmasA2020 GWM Q20 Sampler: s
Associates, LLC et — -
Weather: v UM) "[u Time In/Out: ‘1 e, BBD
WELL DATA ;s
flush mount/S}tlk up Well Diameter: Depth to Free Product: ~—
Monument Type:
Well Depth: - Free Product Thickness: ——
Monument Condition: /‘%\"VU Depth to Water: /’;’: i‘(ﬁ Water Column Length:
Well Cap Lock Present: (’Yes Screened Interval: T Purge Volume: —

Comments: l

Purge Volume = (Water Height) X (Multiplier) X (# Casing Volumes)

Water height multipliers (gal):

Il-inch well =

0.041

2-inch = 0.162

4-inch = 0.653

1 gal = 3.785 liters

PURGING DATA

Purge Method: By Pump Intake Depth: S /g-‘\
Sampling Method: ¢ fﬂ\p’? Tubing Material & Type: 5 NEV\(/ DEDICATED /
Vol Cumulative U - 3

o Pzrur:j Volume DTW Purge Rate J Temp Cond DO ORP Clarity/Color
o Purged (btc) (L/min) R (°C) (uS/cm) (mg/L) (mV) Other Remarks
(liters) (lters)
+/-0.1 +/-0.5°C +/-5% +/-0.5 ppm +/-20mV
21 Wob| .1 |3 Bl FU |Gl | o ¢ AL
155 ( 12196 ( 34 |15.602 )
338 LS5 LB s LA 4]0 f
p /’ N -~
£:0 \ 431 \44[342] ¢ flel.e
i 4 ([ .97 | 3458 51 |85.7
B0y L.U32 |2 Ol91-%
B\O h M % o A S0
PURGING DATA 5
Sample ID: M \A Sampling Flow Rate: = Analytical Laboratory: !
Sample Time: % ‘n Final Depth to Water: 7,6 ?j" Did Well Dewater: rAJ,J.J
No. of Containers/Typ Preservative Analysis/Method Field Filtered [Filter Size  |MS/MSD Duplicate ID
Dy 1) i VO C —T—
12250 | Wy (| Nogls [—F—F—+—
[v750 — N I—

NOTES/ADDITIONAL COMMENTS




WELL MONITORING DATA SHEET

4 Well ID: MLL)’ l Job Number: o
“ ‘ 2 Client: NuStar ) . Date: ]1/8
" _ S\:ss?cisctcesa Eéa Project: \l'.%aﬂmd%rminalmozo GWM Sampler: 4(,i)
; Weather: D% Time In/out: | ' HY4 41n
e N WELL DATA
Moriisn Tyce: & FIush-mount/»Stlck—up Well Diameter: 1 Depth to Free Product:
[Other— \ Well Depth: - Free Product Thickness:
Monument Condition: %b@/ Depth to Water: 1 Cf =T |Water Column Length: _
Well Cap Lock Present: / Qes }}\lo Screened Interval: " |Purge Volume: —
Comments: I
Purge Volume = (Water Height) X (Multiplier) X (# Casing Volumes)
Water height multipliers (gal): [1-inch well = 0.041 2-inch = 0.162 [4-inch = 0.653 |1 gal = 3.785 liters
~ N PURGING DATA ] S
Purge Method: A Pump Intake Depth: Wi Semvie o~ 7 N\ T\
sampling Method: o A ryq ) Tubing Material & Type: NEW /\DEDICATED )
Cumulative \f o
Volume )
: Volume DTW Purge Rate Temp Cond DO ORP Clarity/Color
Time Purged . pH
) Purged (btc) (L/min) (°C) (uS/cm) (mg/L) (mV) Other Remarks
(liters) "
(liters)
+/-0.1 +/-05°C +/-5% +/-0.5 ppm +/-20 mV
14 e |o5 [N /793 [Z2L9d /512 clean
5 ¢ 8.5 16t |13/ &1 >
Eas 28,124 2 lid2o[3 ¢ 153G
NN 7 : j g —
BID 1% .30 Do lid.d [@2oqs] | [ie
90| 16 39 36ty R A | :
; o L —0) G
Fo 18 g 359195430 1[40 4% ] |
PURGING DATA A
Sample ID: M\,\) - L Sampling Flow Rate: Analytical Laboratory: /—\{){'
Sample Time: C‘ O'*zl Final Depth to Water: ZP) '\{ Did Well Dewater: \ N_,
No. of Containers/Type Preservative Analysis/Method Field Filtered [Filter Size  |MS/MsD  [Duplicate ID
0240 e Vo — —
7 - len | 2
(2150 tap NOLLD ]
[ 150 — AN S —— —

NOTES/ADDITIONAL COMMENTS




WELL MONITORING DATA SHEET

Mid -~ | -

Well ID: Job Number: =
= N Client: NuStar Date: -
W& Cascadia s B s
Y A \ A (JProject: Rortland Terminal 020 GWM Sampler: L
Associates, LLC = = =y TS
7 Weather: CApwndy SO Time In/Out: q 1o~ IC 1@
TN WELL DATA .
FIush-mount/stick-up Well Diameter: ‘:[ u Depth to Free Product: —
Monument Type:
&m‘——’/ :‘\\ Well Depth: = Free Product Thickness: =
Monument Condition: e ‘e\’LrL’,s} ) Depth to Water: Z {¢ “,; (p |Water Column Length: -
Well Cap Lock Present: ( Yes) N‘g Screened Interval: = Purge Volume: ——
Comments: I 5=
Purge Volume = (Water Height) X (Multiplier) X (# Casing Volumes)
Water height multipliers (gal): |1-inch well = 0.041 2-inch = 0.162 4-inch = 0.653 |1 gal = 3.785 liters
= PURGING DATA
Purge Method: X Pump Intake Depth: Mir) Devroann e
Sampling Method: Lo M1 Tubing Material & Type: 16 NEW [ /DEDICATED)
Cumulative Y
Volume :
Time Puitbed Volume DTW Purge Rate H Temp Cond DO ORP Clarity/Color
A1 Purged (btc) (L/min) 2 (°C) (S/cm) (mg/L) (mv) Other Remarks
(liters) (lters)
+/-0.1 +/-0.5 °C +/-5% +/-0.5 ppm +/-20 mV
(o] - f /4 — = T § r 4 .
L% 2| 25 354233 230 1121 | 118.0 | chen
» — i Q o - P - 5 u
§ao G99 320 /2] 1536 |J728.6 |
29 0 )
483 .42.04 .10 [ ))6o [ H.024129.4
~ 1 ' { i c i (
L“/b\f 7. {O (“i,_-'w'(r" 8o 2.0 et
. A = ) Wl u.',.“’ oL i 2 { Y
q%54 U3 1439540 | 2.d6 | 123
i . \ o ~" ¢ A < &
947 Y .09 4 F [H29 2,34 |116.9
PURGING DATA .
Sample ID: MW\ - 7 .. Sampling Flow Rate: 19 Analytical Laboratory: /.\-D 2 X
Sample Time: X Final Depth to Water: 20, ¥ () Did Well Dewater: ®)
No. of Containers/Type . ¢ Preservative Analysis/Method Field Filtered |[Filter Size MS/MSD Duplicate ID
7D of " S SRS b [ S0 R . P S
2240 Heo JoC_ | — 1 =
¥ B )
7y 4o d N
- P G a [ -
x5 © o sotf | wer]s #i
" 3 Ar— ) ,..,. b I I
| N 150 o NXS
2 -~ i J [ < 4
W MO At /O ¢ — - Mus-72L Do o
- { R B
2«40 (L 25k — . \
NOTES/ADDITIONAL COMMENTS
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WELL MONITORING DATA SHEET

« 4 Well ID: M - 19 Job Number: ,
: i Client: NuStar ; Date: JE¥
; ﬁ‘ Egcisofcesa Séa Project: -Rertlarrd’Termi@lWOZOGWM Sampler: ,!‘L:) o
E Weather: T Q;\o»udlu (5 Time Infout: | (D \6 — (DGO
L WELLDATA |
= : x T “ ; .
MoUrment Tipe: FIush-mour::c’/'S)xck—up Well Diameter: ‘z Depth to Free Product:
Other:— '\ﬁ Well Depth: g Free Product Thickness: —_
Monument Condition: S5O « / Depth to Water: L& . [“L-|Water Column Length: —
Well Cap Lock Present: Wes Q) No Screened Interval: — Purge Volume: —
Comments: |
Purge Volume = (Water Height) X (Multiplier) X (# Casing Volumes)
Water height multipliers (gal): Il—inch well =0.041 2-inch =0.162 4-inch = 0.653 |1 gal = 3.785 liters
-5 PURGING DATA
Purge Method: [ [v/ =0 Pump Intake Depth: ,144 S N N\
Sampling Method: (77', ‘_J/.t»///,’y’\‘ Tubing Material & Type: 37,17 NEW /{ DEDICATED ,\
Cumulative | / N
Volume ;
Time PUfaLa Volume DTW Purge Rate pH Temp Cond DO ORP Clarity/Color
R Purged (btc) {L/min) (°C) (uS/cm) (mg/L) (mV) Other Remarks
(liters) )
(liters)
+/-0.1 +/-0.5 °C +/-5% +/-0.5 ppm +/-20mV
~ - - ) — '} 7 € (s el Vi paier oy Y . :
\0\S 2800k 271G AUN-66 | 91T .58 |[I\3 O] cleey
\o\D | (.50 | 12-25]| Jood | S, 974])[3.¢ [
10U (.22 1274 | 72062] 4.33 [ /06.8] )
i o
1024 | .22 [12.35]2183] 387 |jod.0]
10Tk .-81|)3,8% |21R | 2. 51 |/o5.4
{O%C @-%3|13.93 |2°24%| 2 .40[196.©
|05 : (0. %3] 13.96 |72t 1230 | (83
PURGING DATA ;.
Sample ID: ‘ﬁ/} A k\ Sampling Flow Rate: .29 Analytical Laboratory: Wk
Sample Time: b")S Final Depth to Water: "? {{4 ) b Did Well Dewater: /\'/5
No. of Containers/Type Preservative Analysis/Method Field Filtered |Filter Size  |MS/MSD Duplicate ID
7 ‘ A7 -
D U0 H( L AJO ( —t 1
= > 7 2 NEVSDE AN [ SO | (SN TN T
Zx Y0 (R Lok 1
| v 1§ < { A fA7D ] JUSS. ESS
x50 | HooY | Ne2[R
([« 7150 — NS —tT1
fill‘ﬂ C C [!{ \_,\ \.»1,:( S = :V‘L&B"ic \‘)&L\j
~ - > od e
250 T | oo« i
NOTES/ADDITIONAL COMMENTS
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WELL MONITORING DATA SHEET

" Well ID: WALWY. 133 Job Number: 5
“ : ¥ r Client: NuStar Date: }7.,/?
L3 C a SCO d 1a \} 24a L |Project: -PeFﬁand—Terminal@OZO GWM Sampler: ,(' & ¥
. Associates, LLC - —
Weather: f} ij =) Time In/Out: [/ ’-{rb
= N WELL DATA s
Flﬁsh-mount/St,ﬁ—up Well Diameter: (-—{ Depth to Free Product: ~—
Monument Type: ‘
btb.e_r:__/‘ Well Depth: _— Free Product Thickness: -
Monument Condition: Cx ) ¢ / Depth to Water: 11 fféi»Water Column Length: L
Well Cap Lock Present: Yes ) ) \WNo Screened Interval: Purge Volume: o
Comments: |
Purge Volume = (Water Height) X (Multiplier) X (# Casing Volumes)
Water height multipliers (gal): |1-inch well = 0.041 2-inch = 0.162 4-inch = 0,653 [1 gal = 3.785 liters
PURGING DATA
Purge Method: {‘7 Ll Pump Intake Depth: "‘\/\ D P
Sampling Method: - ?A)F‘(N’b\_\ Tubing Material & Type: ‘_){’) NEW / EPEDICATED'l
- 7
Volume Cumulative V \_/
Ti paraed Volume DTW Purge Rate i Temp Cond DO ORP Clarity/Color
g . . Purged (btc) (L/min) R {°C) (uS/cm) (mg/L) (mV) Other Remarks
(liters) (lters)
+/-0.1 +/-0.5 °C +/-5% +/-0.5 ppm +/-20mV
- 2 “1 L /) N Vaw i
W Lol .25 ().‘%{' W |2cco | Y W] 10T | camacke
— - —~ R T
NS 4111.91 1159) [ 525 [F0.3 | clees J
3 R , Py 2 q
e t.,.%. 2117264 s [H.63 (1.
N2\ (.6% /403 |/090 | 3.0 |-37.4
- — =
124 (S |15 |pkd | 2.4 |85
W3 b N4 b4 | jose | 2.257]-9.3
1130 d A |G 2H14.90| 1035 2.1\ |-ic05]
PURGING DATA 3
Sample ID: WALD -1 Sampling Flow Rate: S Analytical Laboratory: | o
Sample Time: | "bo Final Depth to Water: ’L’l .‘( 1 Did Well Dewater: ‘\}‘Q
No. of Containers/Type Preservative Analysis/Method Field Filtered [Filter Size  |MS/MSD Duplicate ID
15 e O W LR Vo N E M e
-~ | TR Py ’
2y O L e Y Sy e
7250 | hood Nop[3 R oA T
. |
1. 2S8C NS
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WELL MONITORING DATA SHEET

Well ID: M- I+ Job Number: ,
w . X
‘n <@ Client: NuStar Date: )176
C a SC a d 1a \i CAProject: fRerttand Terminal%ZOZO GWM Sampler: 4w
' Associates, LLC o = —
Weather: \)4- M 6_"0 Time In/Out: | )| %’O [ S
B = N WELL DATA
Flush-mount/Stick-up Well Diameter: L/“ Depth to Free Product: —
Monument Type: ——
Other: . Well Depth: et Free Product Thickness: —
Monument Condition: %-vc) Depth to Water: 14. 3 8 Water Column Length: -—
Well Cap Lock Present: Y(sN No Screened Interval: === |Purge Volume: -
Comments: I
Purge Volume = (Water Height) X (Multiplier) X (# Casing Volumes)
Water height multipliers (gal): |1-inch well = 0.041 2-inch =0.162 4-inch = 0.653 |1 gal = 3.785 liters
PURGING DATA
Purge Method: . (5 v Pump Intake Depth: M> o
Sampling Method: A{ N Tubing Material & Type: 6B NEW / bEDICATED)
Vol Cumulative U
i Po um: Volume DTW Purge Rate i Temp Cond DO ORP Clarity/Color
i e Purged (btc) (L/min) h (0) (uS/em) | (mg/L) (mV) Other Remarks
(lters) (liters)
+/-0.1 +/-0.5°C +/-5% +/-0.5 ppm +/-20mV
’ 2 > — — 3 (8] a ¢ ] 4
jLec 71 .75 1582 (4721 969 | 9.01|-3857| clecoar
1203 2345 561 1)4.-29 ] 928 | 3.6k |-3.d
[20(, ) 579 d.ie | 822 [2.85 1.3
1209 [ sel|idoz|leoz|z.23]|31.0
L1z \ 5.8%|/4.02| 7280 | 1.92 | 52.¢
1215 v U lsedlidod | 2|8t (0
PURGING DATA -
Sample ID: MuLA- 12 Sampling Flow Rate: 5 Analytical Laboratory: / -
Sample Time: 12\S8 : Final Depth to Water: ’%L(‘%T Did Well Dewater: =
No. of Containers/Type Preservative Analysis/Method Field Filtered |[Filter Size MS/MSD Duplicate ID
5S¢ WO WY (e \JO C,
¥ 250 Wz 50! AS !3 — . —
[x250 — iy ——
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WELL MONITORING DATA SHEET

. Well ID: 5 - \ Job Number: 7
4 . . —
‘N - Client: NuStar Date: i s._f C
‘ " Egcisoisc SCI:G Project: tPortiand Termina@OZO GWM Sampler: 4\.—'3
: Weather: DA ﬁo Time In/out: | |2%& — /38D
WELL DATA
%ush—mount tick-up Well Diameter: 7,“ Depth to Free Product: e
Monument Type:
0] = Well Depth: S Free Product Thickness: _
Monument Condition: /&B\‘)C) Depth to Water: /L'} . l ( Water Column Length: —_—
Well Cap Lock Present: 6Y‘esQ) No Screened Interval: ~—— |Purge Volume: —_—
Comments: l S
Purge Volume = (Water Height) X (Multiplier) X (# Casing Volumes)
Water height multipliers (gal): |1—inch well =0.041 2-inch = 0.162 4-inch = 0.653 |1 gal = 3.785 liters
PURGING DATA
Purge Method: Si e Pump Intake Depth: MM S o
Sampling Method: ﬂ—GNHm S Tubing Material & Type: $ﬁ NEW / 76EDICATED\
Vol Cumulative U
4 olume Volume DTW Purge Rate Temp Cond DO ORP Clarity/Color
Time Purged . pH
) Purged (btc) (L/min) (°C) (uS/cm) (mg/L) (mV) Other Remarks
(liters) )
(liters)
+/-0.1 +-05°C +/-5% +/-0.5 ppm +/-20mV
(2493 N2 16s1|192#]6 0 | 49| AT | d enr
250 sy [,54 (594 | 38> | 3
p5 Y 0.0 |\l [HOF | 5.6¥ |7
1300 (2! [{Z.03%1208 |C.6] |Rd.]
= 2123\ |1« | 5.2 |82.4 %
130k [ > 12.46 /ST | |50 |8s. |
109 &L .37 |12.5% 1497 | 4.34[87.\ y
! [
1Bl e\ |1n.65 |)dz [ 4d.2] 8195
PURGING DATA 5
Sample ID: [3 -~ ‘ Sampling Flow Rate: ” ﬁ Analytical Laboratory: QM-
Sample Time: 'E \ i. Final Depth to Water: 2'1, , S’ Did Well Dewater:
No. of Containers/Type Preservative Analysis/Method Field Filtered [|Filter Size  |MS/MSD Duplicate 1D
-2 =7
D% d0 HQ JOC, [ T
\v15D |  thesod Noz [z I —
\x 25C — NR — == -
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WELL MONITORING DATA SHEET

4 Well ID: b -1 - Job Number: 7
W . 2
“ 4 Client: NuStar Date: YZ/ &
ﬂ ) Escojciscﬂceso géo Project: N®*horttand Terminal 22020 GWM Sampler: 4D
) Weather: Jen, SOT° Time In/Out: "WH5Io \A\S
= — -\ WELL DATA
Flush-mount/Sfick-up Well Diameter: 2.~ |Depth to Free Product: =
Monument Type:
Other: = Well Depth: = Free Product Thickness: =
Monument Condition: SN D (/ Depth to Water: ’1',([ 1— 7 Water Column Length: —
Well Cap Lock Present: {@ No Screened Interval: — Purge Volume: —
=
Comments: ]
Purge Volume = (Water Height) X (Multiplier) X (# Casing Volumes)
Water height multipliers (gal): |1—inch well = 0.041 2-inch =0.162 4-inch = 0.653 |l gal = 3.785 liters
PURGING DATA
Purge Method: 6{} " Pump Intake Depth: WA S =~
Sampling Method: ) N Tubing Material & Type: 50 NEW//( DEDICATED )
T Cumulative B u
p A Volume DTW Purge Rate Temp Cond DO ORP Clarity/Color
Time Purged ) pH R
: Purged (btc) (L/min) (°C) (uS/cm) (mg/L) (mV) Other Remarks
(liters) (lters)
+/-0.1 +/-0.5°C +/-5% +/-0.5 ppm +/-20mV
— [¢
106 2339 .15 16.5¢ | 32655 1ttt [1133 | dorndy
9P 28| | |etd|y202958]3.3 [ned] o J
> 4) 224 | lesd|vead |12 4. 92| 82.0
2y 95| N leselizel|rsys|2.dq | GL.g
14 F 28.c0 53 [ \3.2] |1556G|2.19 |59.¢
D50 78 .04 -9 |13.18 |1562| 202 |Ss52L
PURGING DATA =
Sample ID: 6 = 2, Sampling Flow Rate: 5 Z‘;/ Analytical Laboratory: /’V(JL
Sample Time: [ﬁS’D Final Depth to Water: 186. L\ Did Well Dewater: 4 “D
No. of Containers/Type Preservative Analysis/Method Field Filtered [Filter Size MS/MSD Duplicate ID
B {0 L | oc —
%250 S o7) f 5 e I —
%250 — AT ] [
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WELL MONITORING DATA SHEET

2 Well ID: W\IA.)" d| Job Number: ,
2 Client: NuStar p Date: 7
WM& Cascadia . _ e[y
ﬂ [ AR Project: MendTermmal@ZOZO GWM Sampler: 4{,\)’
. Weather: ('\,du Jo' Time In/Out: |14 0O
o~ WELL DATA
Flush-mount/Stick-up Well Diameter: l-{ Depth to Free Product: —_—
Monument Type:
Qihe'/ . Well Depth: ~ Free Product Thickness:
Monument Condition: — CWO() Depth to Water: 16‘ 1/‘) Water Column Length: —_
Well Cap Lock Present: Yes ) NS Screened Interval: - Purge Volume: -

Comments: L

Purge Volume = (Water Height) X (Multiplier) X (# Casing Volumes)

Water height multipliers (gal): |1-inch well = 0.041 2-inch=0.162 |4—inch =0.653 1 gal = 3.785 liters
PURGING DATA
Purge Method: ﬁ\} Pump Intake Depth: Mf)

Sampling Method:

KlaJ

Tubing Material & Type:

51

NEW / BEDICATED )

Vol Cumulative |9 u
L Po umj Volume DTW Purge Rate : Temp Cond DO ORP Clarity/Color
e L,"ge Purged (btc) (L/min) P (°C) (uS/cm) (mg/L) (mV) Other Remarks
(lters) (liters)
+/-0.1 +/-0.5°C +/-5% +/-0.5 ppm +/-20mV
45\ 72825 1 30 [0t [{6MS]23 Y CZ-1] oo
254 {1664 [1L3d 1932 [9.2) [luo #

—

T 51’

L2 4L %

87

. 521153.4

60

L2t )i.?o

2137

7.5 |154. |

&5

(é')" n’ug‘l

724l

Z.lle NS1.F

Bob

T\t

2.06 )449.8

Lo S [ N N

.1t [(2.84

PURGING DATA

4250

NEDS

Sample ID: Mw - o‘ Sampling Flow Rate: . T Analytical Laboratory: A,p
Sample Time: B@h Final Depth to Water: 219.2% Did Well Dewater: F‘v
No. of Containers/Type Preservative Analysis/Method Field Filtered |Filter Size  |MS/MSD Duplicate ID
Hx 10 Wee (O C ~]
w250 B2.904 Noz/a — —]
~—— P —
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WELL MONITORING DATA SHEET

p Well ID: M -3 Job Number:
“ ; H Client: NuStar Date: [“\,/1
ﬂ \ Es?ciscfcesa ﬁéa \/OUV“’ Project: ‘Pm't-MTU'TerminaI%ZOZO GWM Sampler: 4(,\)
' Weather: d,u‘l/»()\,( ys Time In/Out: &’LO
L= WELL DATA
Flush-mount/Stick-up Well Diameter: L.’ - Depth to Free Product:
Monument Type:
Other: 7 Well Depth: ~ Free Product Thickness: -
Monument Condition: ’3\\4 ‘\(/ (V) Depth to Water: Z%O?) Water Column Length: —
Well Cap Lock Present: @s No Screened Interval: - Purge Volume:
Comments: I
Purge Volume = (Water Height) X (Multiplier) X (# Casing Volumes)
Water height multipliers (gal): [1-inch well = 0.041 2-inch = 0.162 [4-inch = 0.653 |1 gal = 3.785 liters
E PURGING DATA
Purge Method: b" p Pump Intake Depth:
sampling Method: Q,m,b/ Ly ) Tubing Material & Type: NEW / DEDICATED
Volume Cumulative' =4
Ti p d Volume DTW Purge Rate H Temp Cond DO ORP Clarity/Color
i S Purged (btc) (L/min) i (°C) (uS/cm) (mg/L) (mV) Other Remarks
(liters) ’
(liters)
+/-0.1 +/-0.5°C +/-5% +/-0.5 ppm +/-20mV
b0 28.0%| .27 (2T 156 1855 [13.26 [137.5 | le o
2AS 18.15 esd W40 [ (k5o | 428 1314 ¢
PBk 5.1 LB [1N.99 114 1130 | 399 \
[Xem 2324 D125\ [1d26] £ 4o |
Bd G Fl12.99 [ hd{2.2\ 4p.o] |
Bds -3 y2.02 1] (Z[2.L2 1343 ;
8u.8 L. N2.05 1S 3945 ¢
PURGING DATA
Sample ID: M\AD -1/ Sampling Flow Rate: . 'L‘( Analytical Laboratory: M_LDL
Sample Time: g (/(?) Final Depth to Water: ’L%,’L?’ Did Well Dewater: N‘,
No. of Containers/Type Preservative Analysis/Method Field Filtered |Filter Size  |MS/MSD Duplicate ID
By U0 WL ViE T
2 x40 el 7 Sk
w150 Kooy N2/ ~—
[» 260 — NS Lt ey —
B3 YD H& O i T2
2+ YO HUZ Q— P e
NOTES/ADDITIONAL COMMENTS
lx 1570 H150 N US
‘ =
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WELL MONITORING DATA SHEET

: Well ID: ML~ e Job Number:
“ : > Client: NuStar Date: 119
ﬂ \ /(A:sgcisofcesc Séa \’M(’ Project: -me‘minal‘gozo GWM Sampler: qu__\,
' Weather: MH 9 Time In/Out: 419 - |01
WELL DATA
L AR klush-moupi/Stick-up Well Diameter: 7‘ Depth to Free Product: ——
O?fﬁl":/ A\ Well Depth: -~ _ |Free Product Thickness: -
Monument Condition: /\W “ Depth to Water: 1,4'%% Water Column Length: -
Well Cap Lock Present: ‘ﬂes No Screened Interval: ik Purge Volume: -
Comments: I
Purge Volume = (Water Height) X (Multiplier) X (# Casing Volumes)
Water height multipliers (gal): Il—inch well =0.041 2-inch =0.162 4-inch = 0.653 |1 gal = 3.785 liters
PURGING DATA
Purge Method: 6? $ Pump Intake Depth: M 5
Sampling Method: C '—(N_) Tubing Material & Type: 56 NEW q DEDICATED
Volume Cumulative V =
Ti p p Volume DTW Purge Rate H Temp Cond DO ORP Clarity/Color
¥ - S Purged (btc) (L/min) g °C) (uS/cm) (mg/L) (mV) Other Remarks
(liters) )
(liters)
+/-0.1 +/-0.5°C +/-5% +/-0.5 ppm +/-20mV
9 22712 |e.56[1 .9k [625 [B.24[-3.9 | cleev
4% r C.07 129l |5k]| | s.&?|-25.2 ;
140 G 1256 [49Y [Y.46 |-28B.S
.37 1332 [ Y29 ] 6.a\ [-22.9
457 | .26 1311 d20[5.55]- =2l
45 (, [ |22 T [3.07 -3
-y
451 [ [ L-22 |13.45 | tho [2-F6|-~2d.\
(oL v v bzl 4y |g01 [2.6Y]-15)
PURGING DATA .
Sample ID: M\A- v Sampling Flow Rate: . Analytical Laboratory: ’Xpﬁ—@'
Sample Time: [Onl Final Depth to Water: (2,'} .3S Did Well Dewater: N
No. of Containers/Type Preservative Analysis/Method Field Filtered |Filter Size ~ [MS/MSD Duplicate ID
2 x40 3 ~NO< ~ ~
lxa50 | Ha%eq | w023 e
(X250 —~ MW —r

NOTES/ADDITIONAL COMMENTS




WELL MONITORING DATA SHEET

« ; Well ID: MW -\ | =y Job Number: ]
; H Client: NuStar Date: "Z/ <t
N - {
) Ca sca dia N ol fproject: JRortiand Terminal 9940020 GWM sampler: '
Associates, LLC . it
Weather: (.«\MM Time In/out: | )72 s | (3
=y WELL DATA |
FIush-mount)Stick—up Well Diameter: Z,“ Depth to Free Product: —
Monument Type:
[Other:— Well Depth: —~ Free Product Thickness: _
Monument Condition: A‘m d Depth to Water: ’Z( Z Water Column Length: -
Well Cap Lock Present: ' Yes o Screened Interval: S Purge Volume: —
Comments: I k/l
Purge Volume = (Water Height) X (Multiplier) X (# Casing Volumes)
Water height multipliers (gal): [1-inch well = 0.041 2-inch = 0.162 4-inch = 0.653 [1 gal = 3.785 liters
A PURGING DATA
Purge Method: . &l A Pump Intake Depth: Mj //?\
Sampling Method: Lev IS A=) Tubing Material & Type: S NEW / /DEDICATED)
Cumulative b ) v
Volume -
Time — Volume DTW Purge Rate oH Temp Cond DO ORP Clarity/Color
) Purged (btc) (L/min) (°C) (pS/cm) (mg/L) (mV) Other Remarks
(liters) )
(liters)
+/-0.1 +/-0.5 °C +/-5% +/-0.5 ppm +/-20mV
(03T 292> 1S (. 401249352 [4.39 |-20.4
lodd ! L 6.dt])2.35|30 | 390 | -2Z/l0 |
ods .42 [12.%9]| 35 [3.04 [-197F
1046 .51 N12.90| 362 | 2.99|-17.¢
1044 sy 1.5 | 3uB|2.65]|-19.4
105 A ‘ L5blns3| 3112 55]-10.) 3
clow e)v(\il
PURGING DATA I
Sample ID: h\/\\,\\« 2|3 ~1 0K |Sampling Flow Rate: R )‘3/ Analytical Laboratory: ,&ﬂé\.
Sample Time: IO5 T Final Depth to Water: 25 ¥ Did Well Dewater: U
No. of Containers/Type Preservative Analysis/Method Field Filtered [Filter Size MS/MSD Duplicate ID
> 4o W V6 C R B =
[% 250 We0Y Mo?,l/ 3
v 215D — NWS

NOTES/ADDITIONAL COMMENTS

Sedlpont v 50\4/\4({/(«

8

e




WELL MONITORING DATA SHEET

Z Well ID: MmuJ - 7,’2. y Job Number: ;
‘“ ; | Client: NuStar Date: [T /(‘
" \ gss?cisafceso géa \/MC Project: _Bﬂsﬂeﬂ!ﬁ'erminalﬁmzozo GWM Sampler: 4‘5’
' Weather: C ) ag Time In/Out: [M il P o
~~ \ WELL DATA
. e FIush-mount¢tick-up Well Diameter: e Depth to Free Product: _—
onumen e:
P Q&ha/\ Well Depth: ~—— |Free Product Thickness: —n
Monument Condition: /%0() Depth to Water: ’L(}/, Water Column Length: L
Well Cap Lock Present: Yed O No Screened Interval: 7~ |Purge Volume: =
Comments: |
Purge Volume = (Water Height) X (Multiplier) X (# Casing Volumes) L
Water height multipliers (gal): Il-inch well = 0.041 2-inch =0.162 4-inch = 0.653 1gal =3.785 liters
PURGING DATA
Purge Method: (b v Pump Intake Depth: Mj 7N
Sampling Method: e / Tubing Material & Type: .5ﬂ NEW / (ﬁEDICATED \
Vol Cumulative U \_/
Ti Porum;e Volume DTW Purge Rate H Temp Cond DO ORP Clarity/Color
i u g Purged (btc) (L/min) . (°C) (uS/cm) (mg/L) (mV) Other Remarks
(liters) h
(liters)
+/-0.1 +/-0.5°C +/-5% +/-0.5 ppm +/-20mV
= —
(1Bl 29a4] a5 [sqolizad |21 | 816 [60.d| cleem
DS ! | 1 6.8 [13.16 [ 286 | 4.96[3D.2 )
B0 | 15951558 502 | 2l [FC3| |
nNdS T8 |3-3 | TBW]| 1.9 B2\
L[+18 .91 36| 34Yz]| ). ®) | B30
5
15\ - (99411 29| 3491, b1 | 855 N
~> * ;
. PURGING DATA
Sample ID: Mb.& "ﬁ\ Sampling Flow Rate: LS Analytical Laboratory: A’ﬂw
Sample Time: A\ G \ Final Depth to Water: 7_% d /‘f Did Well Dewater: N‘b
No. of Containers/Type Preservative Analysis/Method Field Filtered [Filter Size MS/MSD Duplicate ID
2+« UD Hee \oc —1 1 |
hey | pasod | aos B [ .3
) 150 — NS I ! I I m—

NOTES/ADDITIONAL COMMENTS




WELL MONITORING DATA SHEET

Well ID: WML~ (] Job Number: ;
‘“ z 2 Client:  [NuStar Date: 12/ 4
ﬂ . Egcisofcesc ﬁéc Project:'V&uWTerminalﬁOZO GWM Sampler: /;d_)
i Weather: F+ @y\ Time In/Out: | [Z &5 —
AT N WELL DATA
( FIush-mount/#ick—up Well Diameter: (-r“ Depth to Free Product: o=
Monument Type: | - t—
‘chg_r_‘__/ ~ Well Depth: — Free Product Thickness: T
Monument Condition: e N (\ Depth to Water: ,Lt:, Lh‘Water Column Length: —
Well Cap Lock Present: "I ves » rNo Screened Interval: == |Purge Volume: ORI
Comments: |
Purge Volume = (Water Height) X (Multiplier) X (# Casing Volumes)
Water height multipliers (gal): Il—inch well = 0.041 2-inch =0.162 4-inch = 0.653 |1 gal = 3.785 liters
el PURGING DATA
Purge Method: 52 Pump Intake Depth: MO T ; <
Sampling Method: A? v,\)?\()bk/\/\’ Tubing Material & Type: A NEW l DEDICATED)
e Cumulative L - N———
5 Po umj Volume DTW Purge Rate - Temp Cond DO ORP Clarity/Color
ime “L.jtrge) Purged (btc) (L/min) . (°C) (uS/cm) (mg/L) (mv) Other Remarks
Frv (liters)
+/-0.1 +/-0.5 °C +/-5% +/-0.5 ppm +/-20 mV
= = :
TR 28.41 | .15 (4 N\ |3os [1e56 [ d.49[d4. [ | Seer
<O 4 » ~
A\ 12.59| .2 896 |13.59] 217 2. 86 |58.2
1219 19,54 G./jo 113.34|2060] 2.16] bB.0
T 8. 4] .14 [1%.91 | 3245] 2.0)[33 0
1227 24.65" €. 11363 |3%4(| ).35 | 84.5
1 & - "D & -
1228 19.10 e, (F]13.3C0| 336l 121 | 9.8
s 3 ) . 2D n . — \
13\ 14. 1l b 10 115400 | S0l 0w S5 8
PURGING DATA
Sample ID: ‘JV\ UQ“ l \J Sampling Flow Rate: v L Analytical Laboratory: /Q’b.«l-&v
Sample Time: \’L;?) \ Final Depth to Water: 175. 3¢ Did Well Dewater: { MD
No. of Containers/Type Preservative Analysis/Method Field Filtered Filt%r Size MS/MSD Duplicate ID
"= = —
Byl O g \J O ¢
[~ 250 | weeey | pouf3 _——
{
> { %,O NW=, T

NOTES/ADDITIONAL COMMENTS




WELL MONITORING DATA SHEET

4 Well ID: ML(.) /(,I Job Number: £
“ ; 2 Client: NuStar Date: ]Ll ‘]
" A Egcisoiceso gé a Project: lRartland Terminal 25A2020 GWM Sampler: 74
' Weather: Ko V) Time In/Out: ]2t
2 \ WELL DATA
BGruTEnt Type: Flu;l ount/S}ck up Well Diameter: q“ Depth to Free Product: S
A Well Depth: w=— |Free Product Thickness: Sotion
Monument Condition: By % S d Depth to Water: 7 Q‘Z‘S Water Column Length: et
Well Cap Lock Present: ( Qes) \ No Screened Interval: <~ |Purge Volume: B Lo
Comments: |
Purge Volume = (Water Height) X (Multiplier) X (# Casing Volumes)
Water height multipliers (gal): Il—inch well =0.041 2-inch =0.162 4-inch = 0.653 |1 gal = 3.785 liters
PURGING DATA
Purge Method: {ﬁ e E Pump Intake Depth: WA S N
Sampling Method: K s ) |Tubing Material & Type: SR NeW (" DEDICATED )
e Cumulative R
Time PuraEd Volume DTW Purge Rate f Temp Cond DO ORP Clarity/Color
. o Purged (btc) (L/min) R o) - (uS/cm) (mg/L) (mV) Other Remarks
(liters) :
(liters)
+/-0.1 +/-0.5 °C +/-5% +/-0.5 ppm +/-20mV
15D %213 -\ |e62113.1d |215( | DAO|L7.9| clony
15t 2815 .19 6.9 |/3.04| 289/|2.43 [/06.5~
1254 G.CO|05-Y>| 2992 | 2-23]i00-4
1307 t G.5)1/8. 921243 ). 961 92.9
508 ’ 6. 5% | 7485|1329 1-30| L. |
120D i kg7 dolzeaq] .12]94.9
1511 b.5£e4.Y3|7280| [. 65| 494 4
- PURGING DATA N
Sample ID: W\ A_)—- \ L” Sampling Flow Rate: ¢ U Analytical Laboratory:
Sample Time: -[40 \ \ Final Depth to Water: Did Well Dewater: (@)
No. of Containers/Type Preservative Analysis/Method Field Filtered |[Filter Size MS/MSD Duplicate ID i
BLUD Voc Hcﬂ —T1 .
()m W’O K%—— | =y
x| WYy /uszfs e
f‘
| ¢ GO MA™S

NOTES/ADDITIONAL COMMENTS




WELL MONITORING DATA SHEET

Well ID: MN"Z— Job Number: )
‘“ ,‘ C asca d io Clie'nt: . NuStar . Date: . 4“’&! C,i
{' | Rethciatost e Project:  pRestlard Terminal 25A2020 GWM Sampler:
_".; T Weather: [-f E:EA' Al Time In/Out: "‘13.‘}3(? — ]qu}
A WELL DATA
( FIush—mount/S)?‘ck—up Well Diameter: ﬁk Depth to Free Product: —
Monument Type:
[Other: ) Well Depth: e~——|Free Product Thickness: —
Monument Condition: Aqu; C) Depth to Water: ZB’ "{@Water Column Length: Nt
Well Cap Lock Present: ) :as No Screened Interval: P Purge Volume: Bapeest?
Comments: ]
Purge Volume = (Water Height) X (Multiplier) X (# Casing Volumes)
Water height multipliers (gal): Il—inch well = 0.041 2-inch =0.162 4-inch = 0.653 |1 gal = 3.785 liters
4 PURGING DATA
Purge Method: 45 v o Pump Intake Depth: M 35 S L
Sampling Method: Lean 3 ) Tubing Material & Type: 5B NEw Y DEpIcaTED /
Vol Cumulative U S~
- PO um;_- Volume DTW Purge Rate H Temp Cond Do ORP iy elieg
i e Purged (btc) (L/min) 4 (°c) (S/cm) (mg/L) (mV) Other Remarks
(liters) . )
(liters)
+/-0.1 +/-0.5°C +/-5% +/-0.5 ppm +/-20mV
526 2653 .25 | C L A1LEN | /6224295 |13 5] cleanr
4% ¢70 12 &tio5 ] [2.d -39
1oy b B9lre 82862704 F49.0
1a4S ledor 1294 302 | L« |-92.4
1548, | 4 QL5186 |1.82 |-97.9 ,}K
(371 G35 [13.01 695 [1,241]-94.%
! PURGING DATA
Sample ID: wa "(/ Sampling Flow Rate: ,"{,,V Analytical Laboratory:
Sample Time: 1 66\'\ Final Depth to Water: 18,3}’“\7) Did Well Dewater: N
No. of Containers/Type Preservative Analysis/Method Field Filtered |[Filter Size MS/MSD Duplicate ID
NGAS Hee O  a _
[y g Y N
Iw7S0 | S0y MNOZ[R [ e
[ 1570 S NE™S sl

NOTES/ADDITIONAL COMMENTS




WELL MONITORING DATA SHEET

t 4 Well ID: M V- \ Job Number: )

* 1 Client: Niasteias Neen Date: /L]9

* Egc?oi? ELI(IZCI Atoleck: QAWM UGe1.S Sampler: L)

4 e Weather: i Su A Time In/Out: [ /L//Q - /Soo
T WELL DATA
7 L oy : - [ ;
ey ( Flush mount//Sﬁck up Well Diameter: L Depth to Free Product: e
[Other: \ Well Depth: Free Product Thickness: 3 i

Monument Condition: v 'T)(J Depth to Water: ‘Zg 33 Water Column Length: e

Well Cap Lock Present: Yes }No Screened Interval: —_— Purge Volume: —

Comments: | oo

Purge Volume = (Water Height} X (Multiplier) X {# Casing Volumes)

Water height multipliers (gal): |1-inch well = 0.041 2-inch = 0.162 4-inch = 0.653 |1 gal = 3.785 liters

PURGING DATA
Purge Method: b? Pump Intake Depth: W\ S ———
Sampling Method: ) o) Tubing Material & Type: 38 NEW 7(DEDICATED )
Ve Cumulative V)
T p d Volume DTW Purge Rate H Temp Cond DO ORP Clarity/Color
i Si5d Purged (btc) (L/min) g (c) (uS/ecm) | (ppm) (mV) Other Remarks
(liters) (lters)

! ,f : ' +/-0.1 +/-0.5 °C +/-5% +/-0.5 ppm +-20mV | _ g ﬁf?pﬁm:;_ 1
11(, 18.33] 2506 (9 ][93]28%]|5.5C]- 94.2] Lec. .
2 . o . & v) 2ol - o
1414 1240 .1 6.3 [11.39 840 [5.29 [-83.4
11 6. B0|\3, 01} &Y |3.60 |- (.Y
1415 (»41(13.33|92% | 1.23]|-500
1478 (.25 13-4} 93| 1.s9]-25¢ \b

144 N 6.8613 K] 93¢ | 7. so[-=0. ¢

PURGING DATA

Sample ID: Mﬁ— / “’\/\Q ~\ Sampling Flow Rate: o Analytical Laboratory: /,L,g 2 &
Sample Time: {3 I i Final Depth to Water: 78 dO Did Well Dewater: VA
No. of Containers/Type' Preservative Analysis/Method Field Filtered |Filter Size  |MS/MSD Duplicate ID
O YO HTX Joc Ly
2% 4O U st =
[ 2290 Lhsey MOL( = e

NOTES/ADDITIONAL COMMENTS




WELL MONITORING DATA SHEET

t Well ID: No-15 Job Number: :
: c Client: e 3 Date:
W& Cascadia e ML Dteay ST R
5 roject: & Hy 700 Sampler: 4@\)
Associates, LLC ——— —— =
Weather: (rb»u,.‘ U "\ Time In/Out: P ‘-f\ﬁ __7)7_{5
<\ WELL DATA 3 :
Flush-moun{/skick-up ) Well Diameter: '—{ ¥ Depth to Free Product: et
Monument Type: - —
Other: Well Depth: ~""|Free Product Thickness: ok
Monument Condition: (J Depth to Water: 33,{? Water Column Length: -
Well Cap Lock Present: es No Screened Interval: —_— Purge Volume: et
Comments: l
Purge Volume = (Water Height) X (Multiplier) X (# Casing Volumes)
Water height multipliers (gal): |1-inch well =0.041 2-inch =0.162 4-inch = 0.653 |1 gal = 3.785 liters
s PURGING DATA B
Purge Method: N1 Pump Intake Depth: M5 P
Sampling Method: U A 150 Tubing Material & Type: 43 NEW 7/{ DEDICATED
Vol Cumulative b
o Po umj Volume DTW Purge Rate H Temp Cond DO ORP Clarity/Color
Pl (I‘i‘tr:ri) Purged (btc) (L/min) & (°C) (1S/cm) o) (mV) STl
i
g +-0.1 +-05°C +/-5% +/-0.5 ppm +J20mv |
- = o = T | — =
(.94 19.60 [25( [$.49159.9 | Qe
2 o . 8
6,59 [10.L% 366 [2.1% [(f,, 3]
.40 \W.30|50/ [ Z.cb|F0.¢f | |
C.8C /22| 5/3][2.20 7). |
— N .
e, 34l12.2%| 527 | 1.0 {(9. T
(5H5112.%0 | 526 |i.90 |6&.2
PURGING DATA
Sample ID: "\A[ Lg_‘j = 1$' Sampling Flow Rate: d L%' Analytical Laboratory: kp“
Sample Time: Ci I(j" Final Depth to Water: ’5‘1,{({0 Did Well Dewater: ‘3
No. of Containers/Type Preservative Analysis/Method Field Filtered |Filter Size  |MS/MSD Duplicate ID
2 s /A
B YD H( ¢ /O ¢ — @i
g 25D H2S0 Y 013 s
x2Sp | —— NS | — e U

NOTES/ADDITIONAL COMMENTS




WELL MONITORING DATA SHEET

Well 1D: e —W Job Number: /
»E& Cascadia et | N G\ o bate: ] 7/ [0
‘ s Project: [ 4l A M JQ’L«Q Sampler: ﬂ[L)
Associates, LLC : T ¢
Ptk Weather: n ) L{D Time In/Out: 3350 — 54U

P i) \ T WELL DATA

\IFlush—mount/S}ﬂck—up Well Diameter: ‘Z“ Depth to Free Product: e
Monument Type:

W‘\ Well Depth: —_ Free Product Thickness: S

Monument Condition: i nﬂ {’T)C,} Depth to Water: 7 1/ \ Water Column Length: —
Well Cap Lock Present: (;es‘) No Screened Interval: Purge Volume: 2

Comments:i

Purge Volume = (Water Height) X (Multiplier) X (# Casing Volumes)

.9%F

2.0

Water height multipliers (gal): |1-inch well =0.041 2-inch=0.162 4-inch = 0.653 Il gal = 3.785 liters
s PURGING DATA
Purge Method: 'f')‘/ A Pump Intake Depth: Ms
Sampling Method: V,n Tubing Material & Type: - NEW” A DEDICATED )
y Ve Cumulative \__/
il g Blrged Volume DTW Purge Rate oH Temp Cond DO ORP Clarity/Color
; Purged (btc) (L/min) (°C) (uS/cm) (ppm) (mV) Other Remarks
(liters) )
(liters)
I ; R o +-05°C +/-5% +-05ppm | +/-20mv  |B ik
y = = 7
o) 135N .25 [FB2LT,651/05 |20, 241133 [clown
21.80 .| |[.o5| 1B, [11,51]101.8 ﬁ

94 .21

28.01

12,357

&s. |

Hﬂf‘f)

18 18.18 U H2.3%|20% |25 (800
21 28.24 Al 1238 [20% [2.2% |77, !
3. 854 G0 11%¢ [20F |72.0% | 2o
PURGING DATA i A

Sample ID: de l‘i ; Sampling Flow Rate: > zgﬂ Analytical Laboratory: /~¥\L\LJ(
Sample Time: P,'] q Final Depth to Water: 'L?\ L.s:; © Did Well Dewater: O
No. of Containers/Type Preservative Analysis/Method Field Filtered |Filter Size  |MS/MSD Duplicate ID
S« U \A L \JoC 3

|x 250 W7 509 I o -

— Nd™ =

NOTES/ADDITIONAL COMMENTS




WELL MONITORING DATA SHEET

t Well ID: l’V\U\B’ ? Job Number: P
' 1 Client: Nuxsteo Voon Date: [2[{S
& Cascadia . sk Stee
* PR A Project: C:gu.ﬁM qQ’LCJ Sampler: ‘,N,\) _
g Weather: Glas [TESs Time In/Out: ‘g% - JDfO
o\ WELL DA o -
Flush-mount/Stick-up Well Diameter: L" ) Depth to Free Product: ]
Monument Type:
Oftrers \ Well Depth: — Free Product Thickness: —_
Monument Condition: ,W’DL“} Depth to Water: 2j{ ')/5 Water Column Length: —
Well Cap Lock Present: (Yes No Screened Interval: — Purge Volume: S
Comments:
Purge Volume = (Water Height) X (Multiplier) X (# Casing Volumes)
Water height multipliers (gal): Il—inch well =0.041 2-inch=0.162 4-inch = 0.653 |1 gal = 3.785 liters
p PURGING DATA
Purge Method: 0 (,7" A Pump Intake Depth: A 2 /t \'\
Sampling Method: (e dBlsad Tubing Material & Type: 577 NEW ¥ DEDICATED |
Vol Cumulative \__/
; = by Volume DTW Purge Rate Temp Cond DO ORP Clarity/Color
Time Purged ; pH
(lters) Purged (btc) (L/min) (°c) (HS/cm) (ppm) (mv) Other Remarks
i (liters)
‘ | B o +-05°C +/-5% +/-0.5 ppm +20mv [
= ] 0 216 : W
\00], 2825 B 9, 31]9006 1331 [96.] | J
S = ‘ R -
005 0. & /2841526 [ .94 [Ic). 5
1220:3) (-\O 13.FH [63413.39 |160-\
10\ l.0® |[4.06|/?5 k| 2.0\ |98.0
5 F / » ~ : ]
0 Lot |/q.0 /790 | 1.5 | 98.0
D‘q’ § \i Q).Og? iu a \6 }t(/\'\.:} ‘ ,S'L'{ ﬁ(’ ‘Z-‘

PURGING DATA

Sample ID: \MU&.‘I — P) Sampling Flow Rate: P 2 Analytical Laboratory: y
Sample Time: (V) \’_‘/ Final Depth to Water: 7. ‘L( Did Well Dewater: I ﬁ )
No. of Containers/Type Preservative Analysis/Method Field Filtered |[Filter Size MS/MSD Duplicate ID
. N ~
=MD HC Q \OC
| x 25D Mitod | Moo | ——
| x25° — N R gy

NOTES/ADDITIONAL COMMENTS




WELL MONITORING DATA SHEET

t Well ID: WhAN-S Job Number: )
9 Client: }\jv( Stew \/«../\ Date: |2 f! (4
** CG SCG d 1a Project: (}’ T 6{ 1 o Sampler: ‘,/'L,i)
Associates, LLC — ,
Weather: V& oA\ UG Time In/Out:
T WELL DATA
i Flush-moun'QStick-up Well Diameter: ’Lm Depth to Free Product: —
M t Type:
Tl 'Q.Lher/ \ Well Depth: g Free Product Thickness:
Monument Condition: | Sl } Depth to Water: ’lg_ 2,’ Water Column Length: —
Well Cap Lock Present: ( Ve:ﬁ\}o{ Screened Interval: & Purge Volume: STy
Comments: | T
Purge Volume = (Water Height) X (Multiplier) X (# Casing Volumes) l
Water height multipliers (gal): [1-inch well = 0.041 2-inch =0.162 4-inch = 0.653 [1 gal = 3.785 liters
ot PURGING DATA
Purge Method: bl Pump Intake Depth: JM S S
Sampling Method: Laans ’4%_) Tubing Material & Type: 56 NEW / EQEDICATED
Vol Cumulative |V ¥
; Volume DTW Purge Rate Temp Cond DO ORP Clarity/Color
Time Purged ) pH A
; Purged {btc) (L/min) (°C) (uS/cm) (ppm) {mV) Other Remarks
(liters) ;
Ktabel - s (I|te il
i +/-0.1 +/-0.5 °C +/-5% +/-0.5 ppm +20mv | 2
4.6 9.0[ |20 | ]].60 ] /00.4 | clecw
1o : L-sH1%.9 |32l | 5.0 |35 b :
e ! ¢.5)|/1¥d] 0?5 [3.84 ¢S5
RA .41 [15.0® |50l |).91 [s0.4
124 U5 19 (983 | 1.7 [dy.2 ] \
ks L-4] 5.22 |43Y [1.50[47.6

PURGING DATA

Sample ID: Y\/\(,\\ ~ S |Sampling Flow Rate: ’ '7/3\/ Analytical Laboratory: M.Cj(
Sample Time: 1 1 z_qr Final Depth to Water: 1.8 .71\ Did Well Dewater: / M
No. of Containers/Type Preservative Analysis/Method Field Filtered |Filter Size MS/MSD Duplicate ID
B¢ GO <L Vod e
w'\“
|x 250 Yz | Ner/3 =5
X250 e N2 o

NOTES/ADDITIONAL COMMENTS




WELL MONITORING DATA SHEET

Well ID: MaSB-j O Job Number: )
*t Cascadia clent Ns Sbor Vo = it/ie
* Associates, LLC i G’ 42 & o Spler AN
Weather: &, b{ o Time In/Out: |
WELLDATA  ~
AT Flush-mount/Stick-up \ IL Well Diameter: r— Depth to Free Product: :
Other: X \ﬂ e ’:‘ Well Depth: s Free Product Thickness:
Monument Condition: NS Depth to Water: L(,, ("L AWater Column Length: =
Well Cap Lock Present:*  |Yes No Screened Interval: = |Purge Volume: -
Comments: |
Purge Volume = (Water Height) X (Multiplier) X (# Casing Volumes)
Water height multipliers (gal): |1—inch well = 0.041 2-inch=0.162 |4—inch =0.653 1 gal = 3.785 liters
PURGING DATA
Purge Method: /u { Pump Intake Depth: MS P
Sampling Method: ™) Tubing Material & Type: LD‘?E NEW /{DEDICATEDJ
Vol Cumulative
] oM Volume DTW Purge Rate Temp Cond DO ORP Clarity/Color
Time Purged i pH
(liters) Rurzeg (btc) (L/min) (°C) (uS/cm) (ppm) (mV) Other Remarks
(liters)
b | ) +-01 +-0.5°C +/-5% +/-0.5 ppm +/-20mV
2 ' < 2 ¥ 26
(525 1Ues T FIAS BAS [JWe [P0l [74.7
4 i 8
{516 2l [15.04 |16 | T 2|32l
1925 1 [12.10 174 [».02[25.6
4232 2.0l [131% 158 [2.90 [3d.5
1585 .08 1313 1571 [2.8] 34
PURGING DATA
Sample ID: M a M 5 6 ~] IO Sampling Flow Rate: ’ Analytical Laboratory: ﬂpl.ﬁ(
Sample Time: 15055 Final Depth to Water: 26. 6% Did Well Dewater: A o
No. of Containers/Type Preservative Analysis/Method Field Filtered |[Filter Size MS/MSD Duplicate ID
3x dd Bl Voo
| 157 trood | ao1[%
|y TSP e N l“é
L ]

NOTES/ADDITIONAL COMMENTS




WELL MONITORING DATA SHEET

Well ID: MAQWS D~ D2 Job Number: S
** Cqscadia Client: " A St o \JQ_J\/] Date: I’Z_/{@
" Project: (:NAM" Lka”(_o Sampler: 4‘( i)
Associates, LLC - . ¢
Weather: (Z-v‘,( A Time In/Out:
WELL DATA
Flush-mountASéq(—up Well Diameter: —_— Depth to Free Product: (o1
Monument Type: TR -
Othpé\uwl \ )( Well Depth: — Free Product Thickness: —
Monument Condition: 5 \ o 1)-« e Depth to Water: %‘ O"'ZM/ater Column Length: —
Well Cap Lock Present: Yes N N Screened Interval: ~— |Purge Volume: (A
Comments: I

Purge Volume = (Water Height) X (Multiplier) X (# Casing Volumes)

Water height multipliers (gal): |1-inch well = 0.041 2-inch = 0.162 4-inch = 0.653 [1 gal = 3.785 liters
i ~__PURGING DATA
Purge Method: Vo BYAY o Pump Intake Depth: W9 AN
Sampling Method: P SEEST . N Tubing Material & Type: PE NEW / DEDICATED
Volure Cumulative U" 5 .
Time Pliaey Volume DTW Purge Bate pH Temp Cond DO ORP olor
Purged (btc) (L/min) (C) (uS/cm) (ppm) (mV) Other Remarks

{ite rs—) {liters)

+/-0.1 +/-0.5°C +/-5% +/-0.5 ppm +/-20mV

&

125 | Byl 12.45120) | S .23\
1284 OU 11327t | 2.28 6. 2
09 4351|290 |3.0l|11.49

Jo hdsdlfe( |1.37 1.2
10 135k [(\a( [1.65 |14

G
G
2
1
1305 1.0 3.5 195 [ 1L96 1.2
2
=

PURGING DATA A
Sample ID: ﬂ/\(«,MﬁZﬁ -—B’-Gampling Flow Rate: A Analytical Laboratory: ﬂ-\ﬂ/’)&iﬁ(
Sample Time: B \‘ \ Final Depth to Water: Zj’, ‘7{2 Did Well Dewater: VINO
No. of Containers/Type Preservative Analysis/Method Field Filtered |Filter Size MS/MSD Duplicate ID
2% 90 G o C e e e s
|y 250 Hrsoq | M0?/3 K. o | A e oD
.4 — A ] FRSSSS— C——
[x29 Ny —— —

NOTES/ADDITIONAL COMMENTS




WELL MONITORING DATA SHEET

4 Well ID: MOM9 2 ~ WO Job Number:
] b % |Client: NuStar Date: /i
W& Cascadia )" [ge . /S
‘ : ‘o Project: HReTtemeTerminat26#2020 GWM Sampler: LD
' Associates, LLC \'\uL L —
Weather: ” Time In/Out: | &
WELL DATA Cleovio v
Flush—mount/SticIyuq\ o Well Diameter: - (ﬁepth to Free Product: (o=
Monument Type: TREAR
Other: '\]ﬂ\(’\\l \ y Well Depth: - Free Product Thickness: —_—
Monument Condition: . \ Tﬂ » AN Depth to Water: ? Q’ 9 Water Column Length: e
Well Cap Lock Present: Yes No v Screened Interval: s Purge Volume: ——
Comments: |
Purge Volume = (Water Height) X (Multiplier) X (# Casing Volumes)
Water height multipliers (gal): [1-inch well = 0.041 2-inch = 0.162 [4-inch = 0.653 |1 gal = 3.785 liters
PURGING DATA
Purge Method: Vavy ,, Pump Intake Depth: A S N
sampling Method: " Lo QUT WO [Tubing Material & Type: Lr = NEw / (DEDICATED )
Volume Cumulative Y SN——
Time Dl Volume DTW Purge Rate H Temp Cond DO ORP Clarity/Color
(Iitegrs) Purged (btc) (L/min) P (°C) (uS/cm) (mg/L) (mV) Other Remarks
(liters)
+/-0.1 +/-0.5 °C +/-5% +/-0.5 ppm +/-20 mV
2 et j — We) - f e
KEe €59 . 2 |1FIY 113 (149 [10.25 [ 4.1 ]| lev
1 — i G \ - 3 - 1 31
A [V 46{; 12EFNNUG |3.6e146.6 w
1 = f 2 — j 3 j-
155 99 1349 [141 |D.14 |4T.¢
1357 \ 2.60 V307 |1do |3./9 |50. A
i</ e ) 12 C - e
4oV F.0L 130l [V3B [2-39 510
2 - - - s - =
405 ) ] [FoU 13528 |2.51.]|51-5
i — O PR > 7
|40l A 202 [13.05 [132 [2.39 |50 Yy
T
PURGING DATA 4
Sample ID: tM\() M? 11O |sampling Flow Rate: ¢ 2= Analytical Laboratory: ﬁ.ﬁ/@—f(,
Sample Time: 140 Final Depth to Water: 26 SN Did Well Dewater: NP
No. of Containers/Type Preservative Analysis/Method Field Filtered |Filter Size  [MS/MSD Duplicate ID
Vg T A~
9 U0 HL /O ¢ =
b« d 8 .I~ 4 ~ RS
X150 | HZS5O| Nuilfs
S I = =
lx 50|  —— NH= —

NOTES/ADDITIONAL COMMENTS




WELL MONITORING DATA SHEET

1 Well ID: MQMS‘S ~ <0 Job Number: /
‘“ : n Client: NuStar Date: n[{ ®
ﬂ \ ?0 SCO d 1a Project: lperttarrel Terminal\RSA2020 GWM Sampler: U/(A.:i
» ssociates, LLC - - -
Weather: 42151/\0.‘,,1 Time In/Out:
WELL DATA
Monuntr e Flush—mount/gﬁqt—l{ﬁﬂ ﬁ Well Diameter: — Depth to Free Product: =
Other: W "} \ )/ Well Depth: ~——|Free Product Thickness: -
Monument Condition: \; oA T Depth to Water: 1?0 {O |[water Column Length: e
Well Cap Lock Present: Yes No Screened Interval: == |Purge Volume: i
Comments: I
Purge Volume = (Water Height) X (Multiplier) X (# Casing Volumes)
Water height multipliers (gal): [1-inch well = 0.041 2-inch =0.162 [4-inch = 0.653 1 gal = 3.785 liters
" PURGING DATA
Purge Method: pQ,”: \ Pump Intake Depth: M "‘]
Sampling Method: ‘)[.,C""A.I)l(:’ Tubing Material & Type: [ {-)y' NEW / DEDICATED
Vot Cumulative v
Ti Uy Volume DTW Purge Rate e Temp Cond DO ORP Clarity/Color
e u Es Purged (btc) (L/min) B (°C) (uS/cm) (mg/L) (mV) Other Remarks
(liters) ,
(liters) y
+/-0.1 +/-0.5 °C +/-5% +/-0.5 ppm +/-20 mV
Y115 11| .4 |Llbe1zao 336 [IB.32[2).% ] clecw
Edls ko (B 1350 (43 [T 65 |-22F |
1L{2) 6ty (335 (4ol [2.5{]-(04
| 2| Ak Lk (1324 {468 [ \18 |-8l0
(4> ¢ g NG04 | Y | .99 |-G
144o \ V. Jk.bY 13eA 430 .72 |-932
PURGING DATA b
Sample ID: SATL 7, . tSampling Flow Rate: P = Analytical Laboratory: F
Sample Time: H "“ / Final Depth to Water: "L’-‘ . \O Did Well Dewater: @)
No. of Containers/Type Preservative Analysis/Method Field Filtered |Filter Size  |MS/MSD Duplicate ID
L ¢ :
Ty U Q. No— | A= e
3 T
hoadl> | U0 | e (o w o ies e
Iy - c® ™ | o3 TN | T e Ea——
VA A ] g = ZE=al o Sl
ly 1.5 Nt oW
o JU [ D [ VOT {5310 D
p \Y 1 1 S @ v S e, L] G e = 13
I YD B 75k e B ] ¥
NOTES/’\DDITIONAL COMMENTS i
WE L R N s
R sy e
Y




WELL MONITORING DATA SHEET

Well ID: éu\) —( Job Number:
\“; Ccscadia Clie‘nt:. NuStar \[W 3IQR20 Deie.: ) \:&'(Lﬂ?_o
" Gt Bl Project: Portland Temrirmat-2SAZ020 GWM Sampler:
i Weather: Q* - Sk ANT Time In/Out:
" WELLDATA N
VLt Tye: F!us@;ﬁck—up Well Diameter: ‘l‘( Depth to Free Product: —
Other: ! Well Depth: ~— |Free Product Thickness: A
Monument Condition: A %VOJ Depth to Water: 3_1' 2.(y |Water Column Length: 2
Well Cap Lock Present: No Screened Interval: _~—" |Purge Volume:
Comments: ] e
Purge Volume = (Water Height) X (Multiplier) X (# Casing Volumes) |
Water height multipliers (gal): Tl—inch well = 0.041 2-inch =0.162 l4—inch =0.653 |1 gal =3.785 liters
PURGING DATA
Purge Method: vls Pump Intake Depth: r\/\ S
Sampling Method: f , L,P Tubing Material & Type: < R NEW /m j
Vol Cumulative Y i
5! P° “mj Volume DTW | Purge Rate f Temp Cond DO ORP Clarity/Color
M e Purged (btc) (L/min) = °C) (uS/cm) (mg/L) (mV) Other Remarks
i) (liters) ;
+/-0.1 +/-0.5 °C +/-5% +/-0.5 ppm +/-20mV
140 27.26 0.25] 7.50]19.17] 400 | 12.89[5Y.3] c tear_
(40 A1.30 159 (66| a2 | 156 82.9 y
({3 21:4] T-4f 16521 243 | .99 98,/
(416 )| 7.57 (.29 20| £.29] 92.9
9 2258 V| 946[1e.32] dyo| £l a¢s|
(LT N | O 1l 7y (.Y 25T FE| 907 [
(4257 2.48| I8 2¢f] qu([22.2] |
428 249 (¢.23] 2« | Y.20| 8.2 [
(43 vV 7-49| 2] 24| o4 R[] ¥
PURGING DATA B
Sample ID: @ﬁ Sampling Flow Rate: o) 2. |Analytical Léboratory: Ap_g o
Sample Time: ‘q 2 O |[Final Depth to Water: 2 "] & 3-1 Did Well Dewater: & &
No. of Containers/Type Preservative Analysis/Method Field Filtered |Filter Size MS/MSD Duplicate ID
Y% 40 e eJjocs
[y 25V th2do¢ | NN |——
7Xx) -— Noz [ NOX o

NOTES/ADDITIONAL COMMENTS




WELL MONITORING DATA SHEET

: Well ID: Job Number:
w . = ’
‘N Client: NuStar v Date: (o
, *CGSCOd'G T I‘L‘/\J '\dzrﬁ ﬁ/"/lozo
’- : Project: TSATOITGRM. — |Sampler: C )
¥ Associates, LLC 2 Sl 2 ~
Weather: e cllo l!"' Time In/Out: /3 z o /
¥ WELL DATA 7 /
Flush ntJStick-u Well Diameter: “ Depth to Free Product: Al Y
Monument Type: {8@ B ; ‘7/ 2
Other: Well Depth: “ |Free Product Thickness: s
Monument Condition: M‘.[ Depth to Water: 20, ((J'/ Water Column Length: S
Well Cap Lock Present: /Q No Screened Interval: — Purge Volume: <
Comments:—l !
Purge Volume = (Water Height) X (Multiplier) X (# Casing Volumes) |
Water height multipliers (gal): |1-inch well = 0.041 2-inch = 0.162 [4-inch = 0.653 [1 gal = 3.785 liters
PURGING DATA
Purge Method: gf Pump Intake Depth: /MJ
Sampling Method: : LP Tubing Material & Type: S NEW / REDICATED )
Volaos Cumulative
Time Purged Volume DTW Purge Rate H Temp Cond DO ORP Clarity/Color
(litegrs) Purged (btc) (L/min) o (3€) (uS/cm) (mg/L) (mV) Other Remarks
(liters) .
+/-0.1 +/-0.5°C +/-5% +/-0.5 ppm +/-20 mV
[329 2645 0.2 | 1.84[[8-2) 1397 | %000 | §l.57| Learx
[
/332 9.5\ 292 (Y yr1¥| Y6GC | f2.5

/335] 29.3¢ 127016 .a4 g¢8] 204 £1.7

e S 50

123¥ (9-39 7279 (,.CE| 496] 261 | £L7

/347 2a.4( 223 1.6 vayl 206 | §1.3

L
r

13{;[ 2941 220 (G2 9e3[ 8\ [ 2] ]
1397 ‘

PURGING DATA

Sample ID: Mmw - | (ﬂ Sampling Flow Rate: Q > Analytical Laboratory: /WX_,
Sample Time: / 3 &£ o |Final Depth to Water: Did Well Dewater:
No. of Containers/Type Preservative Analysis/Method Field Filtered [Filter Size  |MS/MSD Duplicate ID

WY 7 R0 CS S EIEC

A
R2X6) 1504 NY3 B

[¢T YD iz NO2 N3 e

NOTES/ADDITIONAL COMMENTS




WELL MONITORING DATA SHEET

A Well ID: Mo —2 2 Job Number:
% H Client: NuStar N 2z o Date:
W & Cascadia 20 yaN 3a EE l7/7°Lo
‘f Associates, LLC Rgiech ok m =l
: Weather: ? clo \4 Time In/Out: | (o q s’ /J?&O
WELL DATA
Flush-;uatmtﬁtick-u Well Diameter: e |Depth to Free Product: —_—
Monument Type: 2 2 &
Ofér:\j Well Depth: Free Product Thickness: ~—
Monument Condition: %/v J Depth to Water: 0’29 ‘/} Water Column Length: S
Well Cap Lock Present: @ No Screened Interval: Purge Volume: ==

Comments: I

Purge Volume = (Water Height) X (Multiplier) X (# Casing Volumes) ]
Water height multipliers (gal): Il—‘mch well =0.041 2-inch =0.162 4-inch = 0.653 |1 gal =3.785 liters
PURGING DATA
Purge Method: g P Pump Intake Depth: /nj
Sampling Method: T 74 e Tubing Material & Type: S =2 NEW /- DEDICATED >
Volins Cumulative .
Ti p d Volume DTW Purge Rate H Temp Cond DO ORP Clarity/Color
i LB Purged (btc) (L/min) R ) (S/cm) (mg/L) (mv) Other Remarks
(liters) :
(liters) :
+/-0.1 +/-0.5 °C +/-5% +/-0.5 ppm +/-20mV
1748 298| o.x| 1.54 ] (7-3f] 267 Yigleie | cloee
1251 ;19115134 0] 7.52] 974 /
1254 186 | LS&[ 19 | Gar | 9s.¢
v 282 2ol tys | 4.994> .5
(22 v 285 | (Saslise | Y. 2! 9 v/
303 /1 ] 13501 (5.90/ Jay | yd¥ | .5
1% v | Vv 1 7286]| 4556 202| 4.351490-3]
PURGING DATA
Sample ID: /M&J -2 0 |samplingFlow Rate: & , & |Analytical Laboratory: Aﬂ)(
Sample Time: 1310 Final Depth to Water: 29 .Y ¢ [bidWell Dewater: D
No. of Containers/Type Preservative Analysis/Method Field Filtered |Filter Size MS/MSD Duplicate ID
3v-Ho e\ e VoS
S N0z |NoD B e
bra=o| Magosb Igik= -

NOTES/ADDITIONAL COMMENTS




WELL MONITORING DATA SHEET

o Well ID: MW-2\ -« O Job Number:
“ 3 G Client: Nustar y/apd B@az o Date: lofq [Toze
’. C G SC O d ! G Project: Portland Terminal 25A2020 GWM Sampler: : L V\J
¥ Associates, LLC - <
Weather: P2t - Stk Timeln/out: | Aa]o [/{res—
o\ " WELL DATA U
s e : . aoet 2 JRE
e Ty e FMJ nt/Stick-up Well Diameter: e Depth to Free Product:
Other: Well Depth: Free Product Thickness: —_
Monument Condition: AN k ((,,// jﬁ,é Depth to Water: 20- S © [|Water Column Length: ——
Well Cap Lock Present: é} No Screened Interval: 5 Purge Volume: ~—
Comments:—[
Purge Volume = (Water Height) X (Multiplier) X (# Casing Volumes) l
Water height multipliers (gal): Ja-inch well = 0.041 2-inch =0.162 [4-inch = 0.653 |1 gal =3.785 liters
PURGING DATA
Purge Method: Y)V Pump Intake Depth: W S i
Sampling Method: (5% 5 ﬂ Tubing Material & Type: S ]0> NEW / MJ
Vol Cumulative Gy
4 e Volume DTW Purge Rate Temp Cond DO ORP Clarity/Color
Time Purged pH
(lters) Purged (btc) (L/min) (°C) (uS/cm) (meg/L) (mV) Other Remarks
i (liters) y
+/-0.1 +/-0.5°C +/-5% +/-0.5 ppm +/-20mV
\2 (7] 20| 0 | 2991067 | ASY | (0.99| 876 | clee
lzw B30| 0z | M2 (1|201]|S22| &.& J
1223 ) | e s es [ACS G ]
1226 253 s 22831 [¥-8 [
1229 2821 (S6s| IY | 931867
1232 X v | )& 15Cal 2s¢ | o q] 8C.3
PURGING DATA
Sample ID: MW -21; - ‘-’ 0 |sampling Flow Rate: o ..2 Analytical Laboratory: Apex
Sample Time: | S S O‘ Final Depth to Water: s, 3 O Did Well Dewater: A o
No. of Containers/Type Preservative Analysis/Method Field Filtered [Filter Size MS/MSD |Duplicate ID
2o e ( W\ oW o ] BT
(y1<v sy | W&d — t
YA Not(hd T—

NOTES/ADDITIONAL COMMENTS




WELL MONITORING DATA SHEET

Well ID: MU — 1SV Job Number: !
‘” 4 CQSCGC“G Clielnt:. NuStar V'I‘H\.\ R Q2 ofbate: ' 1o (7] 2620
" TN R e Project: Portlandtermimmat25A2020 G Hvi—— |Sampler: e ‘\A)
: Weather: Time In/Out: | ({25 / 2 O_{
WELL DATA
. . ; 3 % : e
Monthiant Type: Flush @lck up Well Diameter: 2/ Depth to Free Product:
Other: Well Depth: Free Product Thickness: S
Monument Condition: Depth to Water: }q,(’ X Water Column Length: —
Well Cap Lock Present: @ N‘cTJ Screened Interval: —~  |Purge Volume: —
Comments: J
Purge Volume = (Water Height) X (Multiplier) X (# Casing Volumes)
Water height multipliers (gal): [1-inch well = 0.041 2-inch = 0.162 [4-inch = 0.653 [1 gal = 3.785 iters
o PURGING DATA
Purge Method: K ‘V Pump Intake Depth: /"‘-J
Sampling Method: ; T L,F‘ Tubing Material & Type: S K NEW / DEDITATED~
Violars Cumulative 3 | ——
Time Pur : Volume DTW Purge Rate H Temp Cond DO ORP Clarity/Color
7 Purged (btc) (L/min) & Q) (S/cm) (mg/L) (mv) Other Remarks
(liters)
(liters) :
+/-0.1 3 +/-0.5 °C +/-5% +/-0.5 ppm +/-20mV
27 29.00 02 [ £ P ((.13] 2001799 h%r | cCorg |
(32 296 |\ | S.co|l (63 aie]| S.46|2k-F
(33 724 HG3¢ 5 7 i 2N
130 F:0( (1639 22| 4.206|F(.2
[\ 39 £07 1 1433 226|440 |&1.2 /
[ / £08| [c.27 229[3.9® d2.o| ¥
[(4s” 15| (.39 23([[|3-82]| 81s
VY& Foq9| (o221 | 3.a5| €l
PURGING DATA
Sample ID: /V\ W - z? ( Sampling Flow Rate: ()8 T &L Analytical L'aboratory: I‘\ﬁx
Sample Time: 1/9Q |Final Depth to Water: 2 9.Ce & |Did Well Dewater: 7
No. of Containers/Type Preservative Analysis/Method Field Filtered |Filter Size MS/MSD Duplicate ID
PN ) kYo
AL e Noz (093 SE e
(v1rso | K1Sod [HRS :

NOTES/ADDITIONAL COMMENTS




WELL MONITORING DATA SHEET

: Well ID: MW ~1q Job Number:
“ ; Ccschic Clie'nt: : NuStar \!AN 3¢ Date: : \g' 7/ ‘bEQ
" L TS Project: PertiamePETMINaT oA 2020 SRRV Sampler: LW
! Weather: Qv v cart ] o g timenjout: [\OUL S/
WELL DATA k5 J P

Flush;@p/Stick-up

Well Diameter:

2/“

Depth to Free Product:

Monument Type:
Othe(r: Well Depth: — Free Product Thickness: e
Monument Condition: i &/)\J’ l Depth to Water: 2‘7 y} Water Column Length: —
Well Cap Lock Present: @ No & Screened Interval: —  |Purge Volume: o
Comments:l \
Purge Volume = (Water Height) X (Multiplier) X (# Casing Volumes) |
Water height multipliers (gal): I1~inch well = 0.041 2-inch = 0.162 4-inch = 0.653 Jl gal = 3.785 liters
B PURGING DATA
Purge Method: B /’ B Pump Intake Depth: s )
Sampling Method: ! A L Tubing Material & Type: S [% NEW / UWED >
Vol Cumulative o -
4 po Umj Volume DTW Purge Rate k Temp Cond DO ORP Clarity/Color
e (]ljltrge Purged (btc) (L/min) 5 (°c) (uS/cm) (mg/L) (mV) Other Remarks
jtecs) (liters) :
+/-0.1 +/-0.5 °C +/-5% +/-0.5 ppm +/-20 mV
a3 ) LS| ot [ RIS AL 0072 | apilfileie | e
(039 193 .10/ (54| [¥(|F %o | 9.3 /
(038 §.o0| 14a3] 16| 249(92.D [
ey f.oo| (4.8] d0\| 221] 913 |
loyd - | foelly 8| oy | 1.8Y] q.8] L
[oy] Y [ ¥ 17299 4% 20l | Las]auz \k
1059 V[V 17991429 2o | 152191
PURGING DATA
Sample ID: M — 9 [sampling Flow Rate: .0 . 2 |Analytical Laboratory: A2 x
Sample Time: /om Final Depth to Water: 3.5 3 Did Well Dewater: U
No. of Containers/Type Preservative Analysis/Method Field Filtered |Filter Size  |MS/MSD Duplicate ID
240 e ( AHVocCs
ya 50 — i o2 (3 L
(15 R Sev NS =

NOTES/ADDITIONAL COMMENTS




WELL MONITORING DATA SHEET

Well ID: M -/ Job Number: 1
: g Client: NuStar 10 Date: o o3
W& Cascadia Lol Sale _ [z
. : roject: Perttamd-Fermmat2sSAZ020 GWM Sampler: L (,\J
Associates, LLC — 7
ol Weather: 1)y / avey Cka — Time In/Out: 95-0 / ol
N\ WELL DATA /
Mottt o Flﬁ—mo /Stick-up Well Diameter: ra v Depth to Free Product: i
Other: Well Depth: _—— " |Free Product Thickness: e
Monument Condition: 647 .J Depth to Water: ;Zo[ ; 5 / Water Column Length: S
Well Cap Lock Present: Klo Screened Interval: __— |Purge Volume: T
Comments: I b
Purge Volume = (Water Height) X (Multiplier) X (# Casing Volumes) .
Water height multipliers (gal): |-inch well = 0.041 2-inch=0.162 = [4-inch = 0.653 |1gal=3785liters -
PURGING DATA -
Purge Method: ﬁ 'J Pump Intake Depth: Mf
Sampling Method: ; (. Tubing Material & Type: S ,@ NEW / D, TE,@
Valing Cumulative :
Lig s Volume DTW Purge Rate i Temp Cond DO ORP Clarity/Color
(Iitegrs) Purged (btc) (L/min) 2 (°C) (uS/cm) (mg/L) (mV) Other Remarks
(liters) y
+/-0.1 +/-0.5 °C +/-5% +/-0.5 ppm +/-20mV
9517 M3l oo | £ et | (sx[928 [922] ¢ lear
17 1]
/r00 14.4) f.0e| /15.59] (ss| 905 | 89.7
/003 14. 31 Yoo| IS4 | ¢s)| 7909| 91.8
[%06 ' .92 (4.9 (YO (.5 9¢.o
lpog v AR RTRETT IR 0 AR ] 2
lo(3 230 | 14.9]] 149 | 90| 95.9
PURGING DATA
Sample ID: /\AW ~( 3 ' Sampling Flow Rate: 0 Analytical Léboratory: “"Tr < )(
Sample Time: 1o ¢ O Final Depth to Water: 21.2 Did Well Dewater: NO
No. of Containers/Type Preservative Analysis/Method Field Filtered |Filter Size MS/MSD Duplicate ID

KA He Buocy
(Y5> | Hg50Y | NET
(y2S©° — | puT N3 e

NOTES/ADDITIONAL COMMENTS




WELL MONITORING DATA SHEET

. Well ID: [12) W - 22 Job Number: :
“ ; 5 Client: Nustar {,Adf RR 2. Date: \o "] (')_CD'? =3
". Egdsci? LdLéG Project:  |Portiemd-Ferminat-2SAZO0 G WM—  |Sampler: o
} Weather: oA / over CarX [imemow:| oo/ 94 S
N WEIL DATA ’
oA Typa: Flusr{thick—up Well Diameter: 'L“ Depth to Free Product: T
4 Othx Well Depth: — Free Product Thickness: 0.
Monument Condition: £ a9 L Depth to Water: & q. Y 2. [Water Column Length: —_
Well Cap Lock Present: %5 ) No “ Screened Interval: —~ |Purge Volume: —_—
Comments: | e
Purge Volume = (Water Height) X (Multiplier) X (# Casing Volumes) l
Water height multipliers (gal): [1-inch well = 0.041 2-inch = 0.162 [4-inch = 0.653 1 gal = 3.785 liters
il PURGING DATA
Purge Method: Q.’Q = Pump Intake Depth: M (
Sampling Method: ] i { ‘, Tubing Material & Type: : g/s NEW / @EﬁCATw
VolGras Cumulative T T
; 2 Volume DTW | Purge Rate Temp Cond DO ORP Clarity/Color
Time Purged ; pH
(liters) Purged (btc) (L/min) (°C) (uS/cm) (mg/L) (mV) Other Remarks
(liters) :
+/-0.1 +/-0.5 °C +/-5% +/-0.5 ppm +/-20 mV
917 298D0| §d | 224 (/o572 | /59| bra |17227 | clear
92) 21450 | 90| 5| Bo>] j0.8c¢ | ¥ye Y |
925 1919 T.o2flb.-22]| |91 | wl] 5o | [
927 74.16 9,96 LT | ] o s ks A e

Sl auml/f Vislieen]l Walgd vy 5. ¥
T

a314 2914 759 L os] 15/ Yol | §523

PURGING DATA

Sample ID: M(@) - 13‘ Sampling Flow Rate: () Gy Analytical Léboratory: /\ P
Sample Time: 930 Final Depth to Water: 2a.?7 o Did Well Dewater: p L
No. of Containers/Type Preservative Analysis/Method Field Filtered |Filter Size  |MS/MSD Duplicate ID
o Y Hvacs :
[ Y150 N2 (W2 —

4

(X2SV | gpSod  [wdz i

NOTES/ADDITIONAL COMMENTS




WELL MONITORING DATA SHEET

A Well ID: Miv-20 Job Number: /
w . :
)‘ - Client: NuStar ) 4 R O |Date: !QI-I /7_6
" gssco’cisofcesa Eclc Project: P'o ; 0 GWM Sampler: J
: Weather. | b { ovt” cast Tmein/out: | 14 [ SO §
Y WELL DATA /
Flu ount/Stick-up Well Diameter: " Depth to Free Product: 5
Monument Type:
Other: Well Depth: = Free Product Thickness: e
Monument Condition: v, J Depth to Water: 28.98 |water Column Length: =
Well Cap Lock Present: Yg NB Screened Interval: - Purge Volume:
Comments: |
Purge Volume = (Water Height) X (Multiplier) X (# Casing Volumes) I
Water height multipliers (gal): [1-inch well = 0.041 2-inch = 0.162 [4-inch = 0.653 1 gal = 3.785 liters
PURGING DATA
Purge Method: [f} i Pump Intake Depth: M D
Sampling Method: (_F Tubing Material & Type: 53 NEW / D@I_ED_/
Vol Cumulative :
s Volume DTW Purge Rate Temp Cond DO ORP Clarity/Color
Time Purged : pH g
(liters) Reie=d (btc) (L/min) (°C) (uS/cm) (mg/L) (mV) Other Remarks
(liters) :
+/-0.1 +/-05°C +/-5% +/-0.5 ppm +/-20 mV
Joy 2.98| 0.3 | 963|/524 |{itp | 152| 9.0 c(ear
311 Was | 04| 26 ¢ (507 03] 292|125/
32 2649 ov | 6| v 3373] 963 | 0.3
'S 0.2| 2.6¢| 75/2| >16% .23 | jof.¢
222 /534 332 £.C7 | W&
¥39 2. ] (5.3 31es| 270 jog.3
2T / 22 2] Is.3¢] 3131 a.23] 1059.3 v
7 Y3
PURGING DATA
Sample ID: MW -~ 'LQ Sampling Flow Rate: 0., 2- Analytical Laboratory: A—-p‘( X
Sample Time: YO Final Depth to Water: 2L 5 91 Did Well Dewater: ]\J S
No. of Containers/Type Preservative Analysis/Method Field Filtered |Filter Size MS/MSD Duplicate ID
A——’/-———'.n
bxyo Y| (16}
/ -
Lxqy it Sk (19 -
\ “
[ Y 25D i IR — —
Y15V | 825 Aprinns nile =

NOTES/ADDITIONAL COMMENTS
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WELL MONITORING DATA SHEET

Bl

5.5

1265

/1% | 19.5

k Well ID: j,. /T Job Number: 4/
0 Client: z Date: O/
M€ Cascadia e Tz e e e L
ﬁ‘ Associates, LLC s -~ N , —
I Weather: pot p0° Time In/Out: ] 30
/0N TR ~ WELL DATA B
@sh-mou tick-up Well Diameter: ‘{“ Depth to Free Product:
Monument Type: —
Other: Well Depth: — Free Product Thickness: =
Monument Condition: W V Depth to Water: LB 3 |[Water Column Length: lal
Well Cap Lock Present: esU No Screened Interval: — Purge Volume:
Comments: l
Purge Volume = (Water Height) X (Multiplier) X (# Casing Volumes)
Water height multipliers (gal): Il—inch well =0.041 2. inch 0.162 |4 inch |1 gal
" PURGING DATA
Purge Method: .?9-,-\-—:‘ (’)(J Pump Intake Depth: M s 4—;—\
Sampling Method: MK Ny Tubing Material & Type: j NEW (DEDlCATED )
Vol Cumulative | U
Ti PO um; Volume DTW Purge Rate H Temp Cond
me el Purged (btc) (L/min) P (°c) (uS/cm) m)
(liters) )
(liters)
PRI N | SRR Wt I o +/:05°C +/-5% +#05ppm | +-20mv  [SESSEE
- p 1]
P> 28.2%] 15 [F.55114.65 1254 12.6(/08.6 | [
H00 k.99 |3-9( /22415 i7 lil.2 /
809 (L3335 ot 1.5 |1op 8
AN .o | |3.39|/2F°2 | [»9 |[©05.3
G

PURGING DATA

A
Sample ID: Wi\ -1 Sampling Flow Rate: LTS Analytical Laboratory: Aex
Sample Time: \%‘ Final Depth to Water: 'I/% 149 Did Well Dewater: FM
No. of Containers/Type Preservative Analysis/Method Field Filtered [Filter Size MS/MSD Duplic

2x WO H UL Vol —

| 250 sy | aorfs
1A 250 — A

NOTES/ADDITIONAL COMMENTS




WELL MONITORING DATA SHEET

t Well ID: My —i Job Number: n
*" . Client: Nw 9 (—W Vw(,, Date: i ?/'?’
C a S ca d 1a Project: G 1A S\ BQLU Sampler: 4CL()
Associates, LLC t v - _ ;
o Weather: A o (o0 Time In/out: | &40 -~ 91O
s \ WELL DATA
/( Flush~mount/5tic5)up Well Diameter: ¢ Depth to Free Product: S
Monument Type:  /
’ %ar._/ Well Depth: Free Product Thickness:
Monument Condition: . %{LDCQ_, Depth to Water: 2/90 . (ﬁ Water Column Length:
Well Cap Lock Present: (Yres Screened Interval: ——|Purge Volume:
Comments: [
Purge Volume = (Water Height) X (Multiplier) X (# Casing Volumes) ]
Water height multipliers (gal): 'l-inch well =0.041 2-inch - 0.162 4-inch - 0.653 |1 gal = 3.785 liters
o PURGING DATA
Purge Method: ¥ Pump Intake Depth: M > S~ N\
Sampling Method: ) Tubing Material & Type: 515 NEW [ /DEDICATED
Vol Cumulative v '
: oume Volume DTW Purge Rate Temp Cond DO ORP Clarity/Color
Time Purged ) pH
) Purged (btc) (Lt/min) (°C) (uS/cm) (ppm) (mV) Other Remarks
(liters) :
(liters)
e s i abet el ; +-0.1 +/05°C +/-5% +/-0.5 ppm +/-20mV BT
&4 ¥ 28.6(] 25 (-58]13.92 [129F[d Aty .6] fown
g<o .S .62 H 235|619
653 320 {53 L[5 2
36 Fan 4.5 D575 [ te | 153
3 « —
59 F.aMi4.46/349¢ | /.56 [74.F
PURGING DATA . y
Sample ID: MU,)-—J Sampling Flow Rate: . Lt‘:,' Analytical Laboratory: }QM
Sample Time: %CT °] i Final Depth to Water: 2 8.9 ?— Did Well Dewater: I MQ
No. of Containers/Type Preservative Analysis/Method Field Filtered |Filter Size  |[MS/MSD Duplicate ID

Dy 40

H L

VoC

—————

x50 p#sd Noz (3
[« S0 — MU

NOTES/ADDITIONAL COMMENTS




WELL MONITORING DATA SHEET

Well ID: Mw - ’5 L Job Number: 4
** Cascadia Client: MM %W\/M\ Date: [0/7‘
; Project Gropl 3620 y/20)
Associates, LLC ey : —
Weather: ,Vki‘\‘ Q 5 Time In/Out: 2 ﬁ' a%
K \ WELL DATA
v - Flush-mount/Stick-up Well Diameter: 7/ - Depth to Free Product: e
onument Type: -
ﬁt-haa/ /\ Well Depth: - Free Product Thickness:
Monument Condition: J Depth to Water: 1"" f)/ Water Column Length: —_
Well Cap Lock Present: Yes No Screened Interval: =] Purge Volume: —

Comments: |

Purge Volume = (Water Height) X (Multiplier) X (# Casing Volumes)

Water height multipliers (gal):

|1—inch well =

0.041 2 nch 162

[4-inch = 0.65

3 [1gal = 3.785 liters

PURGING DATA

Purge Method:

Pump Intake Depth:

M S

—~—

Sampling Method:

Tubing Material & Type:

sB_

NEW /[ DEDICATED )

Cumulative U'
Valume Volume DTW Purge Rate Temp Cond Clarity/Color
" ’(Drtrge? Purged (btc) (L/min) o (°C) (uS/cm) O =
Y (liters)
Biiss £ e +/-0.1 +/-05°C +/-5% +/-0.5 ppm T TR
450 198 .15 1350458 z29851.9/ |57¢]| (
19% oL |14 15] 135 | 2.2 |38 .8
126 .8%[15406 [ )|2S | )o |4 |
439 G.5H[1.92] H49¢ ]| U6
41 (-5 (28| Yo | /.20 o
945 Y " 1650112 3Y [ d( 2123 |53.8
PURGING DATA _ /
Sample ID: er 5) Sampling Flow Rate: . 7 ~7' Analytical Laboratory: ) LXK
Sample Time: 6| (/\ g Final Depth to Water: 9. of Did Well Dewater: i\[fa
No. of Containers/Type Preservative Analysis/Method Field Filtered |Filter Size MS/MSD Duplicate ID
% Y0 H | VoC | —] —
v 250  Hesoq | bz —
(v 250 — NS —

NOTES/ADDITIONAL COMMENTS




WELL MONITORING DATA SHEET

Well ID: M- V- ) 4
*t COSCG d ia Client: \kﬁt"a/)’ %M,L Date: /Ojl '
¥ . . Project: Gwm %Q?{ Sampler: .40\)
ssociates, LLC £ : 4
S, Weather: (st ooy | °h
\ WELL DATA
v = Flu'sh~mouny8{ick-up Well Diameter: L{\ Depth to Free Product:
onument Type:
bl‘heﬁ/ Well Depth: — Free Product Thickness:
Monument Condition: ./mﬂ"f\‘)f Depth to Water: 71/1' 476 Water Column Length:
Well Cap Lock Present: s vNov - Screened Interval: — Purge Volume:

Comments: |

Purge Volume = (Water Height) X (Multiplier) X (# Casing Volumes)

Water height multipliers (gal):

[1-inch well = 0.041

2-inch =0.162

o

PURGING DATA

Purge Method: BY o, Pump Intake Depth: MS N\
Sampling Method: Zlb,\j Tubing Material & Type: 6 W ( §
Volume Cumulative U' v ;
. Volume DTW Purge Rat Temp Cond DO ;
e e | puwed | o | e | €0 | ws/em) | (pom)
(liters)
ESTE mra T e o +/-05°C +/-57 +/-0.5 ppm +-20mv [ :=
o1 T38| D [ 11452035 (386 UL [ | clecnr
01$” -3\ 157 [)b(o | 5.15|-93.3
101% b.45 [14.84 [704o | 45 1]|-136
1oz | f SR AT T ET AN
1024 55114738 [zl |2. G| |- 154D
0LV ! ) 6.sVv[[4.91 2o |24 -5k ;
PURGING DATA
Sample ID: M\,.)" \)_ Sampling Flow Rate: %.:l . .D M
Sample Time: is1v Final Depth to Water: 21.3%3% Did Well Dewater: | Mﬁ
No. of Containers/Type Preservative Analysis/Method Field Filtered |Filter Size
2x 4O (o 1L -
Ax YO W HL
%152 T No [ —
[+~ 15D e NS —
Dx 40 How KL MW -bl Puyp
2% D e W@ — v

NOTES/ADDITIONAL COMMENTS

X 250

No1 [%

———

[« 15O

P2 5eM

A




WELL MONITORING DATA SHEET

t Well ID: MUO# (‘1 Job Number: | ———
= Client: N 5'\[‘.&-»’ Vo_y\,c, Date: 70/7‘
"& Cascadia 4 =
M\ Aesociares, LLC i sz QEIOW] DAY [sampler B4
’ Weather: ‘C f@fﬁ 5 Time In/Out: /} (j_D
=<\ WELL DATA
@shAmount tick-up Well Diameter: 'Z/ - Depth to Free Product: -
Monument Type: —
: n Well Depth: - Free Product Thickness:
Monument Condition: ;\W U Depth to Water: 'Z"\' ./L"I/ Water Column Length: -
Well Cap Lock Present: (?e) 0 No Screened Interval: —_ Purge Volume: S
Comments: I
Purge Volume = (Water Height) X (Multiplier) X (# Casing Volumes)
Water height multipliers (gal): Il-inch well =0.041 2 inch - 0.162 4 inch |
~ PURGING DATA
Purge Method: \j \/ / Pump Intake Depth: M 5 7 T\
Sampling Method: S .AN Tubing Material & Type: 5‘6 NW 6EDICATED )
Cumulative WJ { SN~—"
Volume
Time Purged Volume DT Purge Rate oH Temp Cond
. Purged (btc) (L/min) (°C) (uS/cm)
(liters) )
(liters)
e e e Sk 2 LS § o +/-01 +-05°C +/-5% +/-05 ppm v2omv (R
hole 23] . T |l Gl |}.0b[B2Y | D98 |25 Serv
QG \ | |b.LA)S.9( | 883|560 |-)]F.1
he | 16-64l/5.59 2144 2 < |- 1054
WY *1 416G i5.15 |2194] ). djo - jov. ¢
s C.L7||5.321272|0]| \.29|-f}.0
LAY ) L9 (5.2 2254 |.lo |-B35]

PURGING DATA

Sample ID: MIJ_ ‘ <'7 Sampling Flow Rate: . T Analytical Laboratory: %
Q

sample Time: et Final Depth to Water: 23 .4 - |pid well Dewater:
Mf Containers/Type Preservative Analysis/Method Field Filtered |Filter Size MS/MSD Duplicate ID
Sy YU W VY& — I
x O Hea Rac —
Lx 250 Hedod | Notfs | —
1 250 NEs

Dy D U G \OC — — _ MJ-149 Dup
1y do e RG\— — '

NOTES/ADDITIONAL COMMENTS

\x LSO Lo NoL(™

L x 28D — N K3 ~




WELL MONITORING DATA SHEET

t Well ID: Mb\)~ > Job Number: Sest
2 Client: klux 31»‘2/\/1/'\/1‘: & Date: ([3] I\
*ﬂi Egc?o(t:eg Séa Project: Gt' LYW\ A2 O Sampler: /J LL)
il Weather: YY S 357 N5~ 1244
P WELL DATA j
. & (lﬁsh—mount}tick-up Well Diameter: Ll - Depth to Free Product:
me e:
onument e Ck(’fer-/ﬂ Well Depth: = Free Product Thickness:
Monument Condition: C‘j Depth to Water: ’LD o)
Well Cap Lock Present: e No Screened Interval: Purge Volume: —
Comments: |
Purge Volume = (Water Height) X (Multiplier) X (# Casing Volumes)
Water height multipliers (gal): |1-inch well =0.041 2inch 0.162 4-inch = 0.653 I
PURGING DATA I —
Purge Method: ?) V Pump Intake Depth: M b) / N\ \
Sampling Method: SH Tubing Material & Type: A NEw / (DEDICATED )
Volume Cumulative . o S~———
Time Purged Volume DTW Purge Rate H Temp Cond DO
) . Purged (btc) (L/min) P (°C) (uS/cm) (ppm)
(liters) )
(liters)
e L ST +/-0.1 +/-0.5°C +/-5% +/-0.5 ppm +/-20mV
= —
105 1.4 .V 69 /6.55]2575] 4o -7
1200 @by [/e-96 [2242| .52 |-L50 .
209 - Hl [Je. T |20u]| ).4E |-852
lut e-Fe 15 6y 1tes | . 92 |-ios
12s LFo 1574 2T . Y |-110.9
121% G Lilis. dl]icel ]| .39 |-/19.L
PZE / Ve Liligsrlisas | .20 |12y £
PURGING DATA _ A )
Sample ID: MUJ - \S Sampling Flow Rate: "L/ ‘\{)&A
Sample Time: l'z_,’b \ Final Depth to Water: ‘LQ\' > Did Well Dewater: \ }J\D
No. of Containers/Type Preservative Analysis/Method Field Filterc‘eﬁ Filter Size MS/MSD Duplicate ID
"S5 40 Ko Vo C
2y 4O HCR gl —— :
[x 250 oY | alo2f3
%250 — NH2y —T

NOTES/ADDITIONAL COMMENTS

-~



WELL MONITORING DATA SHEET

t Well ID: < \ Job Number: ==
S Client: ,\I\LS}MVW Date: QO_/"]'
Up Coscadia R —Rhaless 75
o Weather: S 1Y |25~ 1HUD
N\ WELL DATA
Monument Type: ‘Flush-mount/snj(»up Well Diameter: ‘2’\»
M Well Depth: - Free Product Thickness: A
Monument Condition: J Depth to Water: 14‘ . l6 Water Column Length:
Well Cap Lock Present: ?ey\lo Screened Interval: -
Comments:l
Purge Volume = (Water Height) X (Multiplier) X (# Casing Volumes) l
Water height multipliers (gal): Il—inch well =0.041 2-inch =0.162 ]
.. PURGING DATA
Purge Method: N [jr’ Pump Intake Depth: M § ’//j \
Sampling Method: k Y PR Tubing Material & Type: '% }
Volume Cumulative Y SN———
- Posded Volume DTW Purge Rate y Temp Cond Clarity/Color
me ) e Purged (btc) (L/min) P (°C) (uS/cm) Other Remarks
s (liters)
AR TR +-0.1 +05°C +/-0.5 ppm +/20mv | rREE
1207 298| 2516 FF|/BIFL G |25 | D 6 dicn
130Y L.8p |18 89( | 2. 49316
17508 .01 1i5.9p| SHY| 3.091-1(7-0
14\ 2.09[/4.32] 28| 5.5%(-/00.2
1314 Y.04[/4.03| 224 [3.28 [-89.0
131% 1.09115. 84204 |3.32] 7 &
12109 3.0%[13.82|29P | 3,50|-18.%

PURGING DATA

Sample ID: {7 \ Sampling Flow Rate: . ‘L‘f Q
Sample Time: \5 0 Final Depth to Water: q, ( € Did Well Dewater:
No. of Containers/Type Preservative Analysis/Method Field Filtered |Filter Size MS/MSD Duplicate ID
| w 250 ey | ao3 | —— _—
P ——
% 1S — AN NS
—

NOTES/ADDITIONAL COMMENTS




WELL MONITORING DATA SHEET

t Well ID: 6 -~ Job Number: J
p Client: Nw 6%0\/ VM c Date: /0/3"
*ﬂl Egcisccf:esa Séa Project: ém DQRD Sampler: w i
i’ Weather: SuM mo Time In/Out: /gC(O 1—]15‘
an )] WELL DATA
?\Lsh-mount Alck-up Well Diameter: ‘Z“ Depth to Free Product:
Monument Type:
Other: A Well Depth: - |Free Product Thickness: =
Monument Condition: eﬂ Depth to Water: ﬁD T | Water Column Length: -
Well Cap Lock Present: d cesy No Screened Interval: ' Purge Volume:
Comments: [ v
Purge Volume = (Water Height) X (Multiplier) X (# Casing Volumes) I
Water height multipliers (gal): ll—inch well =0.041 2-inch =0.162 TA-inch = |
PURGING DATA
Purge Method: % B - Pump Intake Depth: WA 5 e
Sampling Method: l;su‘)k\w ( Tubing Material & Type: 5‘{9\ NEMDEDICATED \
Volume Cumulative U o \f/
Time Purged Volume DTW Purge Rate " Temp Cond DO
8 Purged (btc) (L/min) ? (°C) (uS/cm) (ppm)
(Iiters) :
(liters)
B - AN R R +/-0.1 +/-0.5°C +/-5% +/-0.5 ppm s2omv R
134 2. z% A 16.80 |721.20 | 93¢ | 3.2 [-32.F | Finl /el
134 ¢ - d49118.7] | 160 4.0 |-24-3
1350 (.48 |i55D [1+19 [ 1.7% ]| .0
133 G513 .9¢] /20| 728 |-%7.]
1\O50 i 652 [1Nad[moy] G [-32H ©
%99 * Vol 9214 .90 1L99] .4 71]-%%2.0
PURGING DATA
Sample ID: 6 -1 Sampling Flow Rate: . 7 Analytical Laboratory:
Sample Time: \'b < G' Final Depth to Water: 30 .ZF |pid Well Dewater: “ ﬁ o
No. of Containers/Type Preservative Analysis/Method Field Filtered |Filter Size MS/MSD Duplicate ID
24O (B \O <
\% 150 Hzasd | w3 =
\*x 150 — NE — —

NOTES/ADDITIONAL COMMENTS




WELL MONITORING DATA

$* Well ID: M'gﬂ\ss‘\" - ’-{ % /l""‘
. 'S Date: /O/G
ﬂ‘ Egcisctceg SCIO Project: Gw\(V\ o) O\/L‘O Sampler: ICJ
! Weather: VAAA (Q "’ ,5 O 6
S
<r )ck—up -— Depth to Free Product: -
Monument T 4 e [—i? — —
A s'lr
Monument Condition: v Depth to Water: L 6 Water Column Length:
Well Cap Lock Present: Screened Interval: - —
Comments: |
Purge Volume (Water Height) X (Mult
Water height multipliers (gal): I 2-inch =0.162 ]1 gal =3.785 liters
Purge Method: PUII . Pump Intake Depth: M 5 f%_\
Sampling Method: v K(Ub.) Tubing Material & Type: [,])(}é NEW /(DEDICATED )
Cumulative v S~—
Volume
Time Purged Volume Cond
(liters) Purged {us/cm)
(liters)
AR R R SN | ol +-5% +osppm | +20mv [ HNNEE
340 205 - . SHIG LS [238 | 9% [/29.9
149 L3937 (237 12 [
151 L 28| ¢ |[.85 |j20.5
155 03 1) |29 | /.36 ] J
153 622 |) 24Y] /19 |izs.>
60 \ VTV e 2wl 299 [1. 0% [ zv s
Sample ID: Q, 1~ q@ Sampling Flow Rate: » T
Sample Time: * o\ <50 Did Well Dewater: T/\/'
No. of Containers/Type Filter Size  |MS/MSD Duplicate ID
40 b & \JOC —
1 x40 HeR 23 N -
[+ 15D — AN -
I
[»290 oz | ajonfndo

NOTES/ADDITIONAL COM




WELL MONITORING DATA SHEET

Well ID: MGms/- (0 /
(
s Date: e
W& Cascadia e N__Je \nuno, £
. et | G, B 24
Associates, LLC =
Weather: é, é/ﬁ 8‘1"31
ﬁush mount/‘gtick—L Py Well Diameter: Depth to Free Product: e
Monument Type: -
Al ", Well Depth:
Monument Condition: V=T 'z B = -—
Well Cap Lock Present: Yes No Screened Interval: —
Comments: ]
Purge Volume = (Water Height) X (Mult plier) X (# Casing Volumes
Water height multipliers (gal): Iﬁnch well =0.041 2-inch =0.162 4-inch = 0.653 I
PURGING DATA
Purge Method: 0 \ Pump Intake Depth: M S
Sampling Method: N ’HA )K A ) Tubing Material & Type: @Pg W k DEDICATED )
Volume Cumulative
Time Purged Volume DTW Purge Rat Cond Clarity/Color
) N Purged (btc) (L/min) (uS/cm) Other Remarks
(liters) )
(liters) _ ]
; QP‘ T, “ ﬁ,ii%" +/-0.1 +/-0.5°C +/-05 ppm i‘ﬁﬁ‘3§€¥s€§‘
Y o : gPu. > <]
20;@‘) , T é'L‘-{ /f,‘??’ 7,5‘7 c[w
(& (6%} [3.19 [101.%

Y)Y

K <

749 9.1

L 8 28\ |2.75 |89
‘ ViIkt2 |1y ©o[3e% |7.908B0 ¢
PURGING DATA
Sample ID: Mé MS [ G’aL Sampling Flow Rate: = lW.\(
Sample Time: * éu Final Depth to Water: 18 . D5 Did Well Dewater: l/\/o
No. of Containers/Type Preservative Analysis/Method Field Filtered |Filter Size  |MS/MSD Duplicate ID
5x YO M Vo -
(* 150 a0y Nov '/Mos -
Ix 15 0 —— NXY -

NOTES/ADDITIONAL COMMENTS




WELL MONITORING DATA SHEET

Well ID: r/\bM '3 ’L —\( © Job Number: ;
. MY
W& Cascadio LT Mo _ Lo/
* Associates, LLC e QLI __Q il e
! i s\,__./\ ?D Time In/Out: 89535 7 SO
ooy
ush-mount/S, C.,M g Depth to Free Product: T
M T : -
orument fyee \FBT—”i \Y Well Depth: -
Monument Condition: \JoM™ 1_& ‘QD —
Well Cap Lock Present: Yes No -
Comments: l
Purge Volume (Water Height) X (Multiplier) X (# Casing Volumes
Water height multipliers (gal): ’1~inch well =0.041 2-inch=0.162 I
. PURGING DATA
Purge Method: ﬁw i Pump Intake Depth: r\él 9 N\
Sampling Method: ﬂm,\\klm Lpre NEW /L \
Volume Cumulative | U
Ti p d Volume DTW Purge Rat Cond
me Hie Purged (btc) (L/min) (WS/cm)
(Iiters) }
(liters) e
TG TS bol 297 8 | |
G- 2416 |2 C.55| 37

L 28 (1382 { /

] T ) C 4

b D118 ] 2

€ T F Ay 29 (b V

PURGING DATA

T A 1. B 1T W '3
No. of Containers/Type Preservative Analysis/Method Field Filte i

S 40 ML VO C

| » 250 — N —_—

Ix 250 | fse [ N —

NOTES/ADDITIONAL COMMENTS




WELL MONITORING DATA SHEET

Well ID: MEMSZL- 40 "
: 2 lient: ; p :
W& Cascadia Clent_ Nus Stoor Vi oate |
* Associates, LLC RIojeck: G. o 3
: Weather: s FO 430 - 06D
T WELLDATA
ichument Type: /;};Iush mountfBtick-up Well Diameter: M 1M =
Other: { I k’ Well Depth: — Free Product Thickness: -
Monument Condition: \]W‘ Depth to Water. L% Sy —
Well Cap Lock Present: Yes No Screened Interval:
Comments: |
Purge Volume = (Water Height) X (Multiplier) X (# Casing Volumes) l
Water height multipliers (gal): [1-inch well = 0.041 2-inch = 0.162 |
ol PURGING DATA
Purge Method: VUi - Pump Intake Depth: M / N\
Sampling Method: V VJKI.< Tubing Material & Type (PFE NEW ( DEDICATED )
Volume Cumulative Uv
Time Purged Volume DTW Purge Rat " Temp Cond
- 5 Purged (btc) (L/min) P (°C) (uS/cm)
llters) (liters)
TR SR PRI RG] o +/05°C 45 Rt
95| 2854 2 Je-qsl/Faelits [ [vs.(] Jo
934 \ . 1b.40]j3 so|8s1 |).10 [1F.6 ,
95 \ L.5) 13511980 [1.36 | | .4 |
940 s dqloiz li2s |8 [
323 T UlessTirdza iy hge |
Y 51 -4 O PURGING DATA
Sample ID: Sampling Flow Rate: > Analytical Laboratory: Am,v
Sample Time: - q\{’) Final Depth to Water: ’L%-‘{\{ Did Well Dewater: ”‘
No. of Containers/Type Preservative Analysis/Method Field Filtered |Filter Size  |MS/MSD Duplicate ID
LD ) L& et |, 1 1 —
24 YO H& VO e
(%150 VWesoy | A Nos | < —
x50 NS ——— — 1

NOTES/ADDITIONAL COMMENTS




WELL MONITORING DATA SHEET

= O
W& Cascadia — ‘g“f’*w Ve 158
* Associates, LLC e SN S /2N
Weather: 5“ P = Jooo - /103D
o~ ~ WELL DATA
Monument Type: msh mount/Stick~up‘ Well Diameter: M 4[/14/3 -
Other: ’ Well Dept — Free Product Thickness: —=
Monument Condition: \/W\ ' Uw —
Well Cap Lock Present: Yes No Screened Interval: J——
Comments: |
Purge Volume = (Water Height) X (Multiplier) X (# Casing Volumes
Water height multipliers (gal): |1-inch well=0.041 2-inch =0.162
PURGING DATA
Purge Method: {)Q/V\ Pump Intake Depth: Mb it
sampling Method: Ve K[ P Tubing Material & Type LOPE e (pEDICATED )
Cumulative ~—
Volume
Time Purged Volume DTW Purge Rat oH Temp
) Purged (btc) (L/min) (°C) us
(liters) (liters)
ﬂf"tﬁy T T e R T R e e +/-0.1 +/05°C +/-5% +/-0.5 ppm +/-20mV g»“"%‘f%ﬂ#@
1010 23 . leeolsslreau | o |-/3] (o
0\ ™ St ] 9457 1.8
\D\te SO 29|19 | 1.46 | 19"
1019 L (4l {24 | ) 84 [25.9
101 A AW 296 | .37 |33
PURGING DATA i
Sample ID: M(']Wl‘?q) Q O [Sampling Flow Rate: .2 Analytical Laboratory: A‘/)«L}
Sample Time: - lO u Final Depth to Water: ’L_\' . "\% Did Well Dewater: N ©
No. of Containers/Type Preservative Analysis/Method Field Filtered [Filter Size  |MS/MSD Duplicate ID
>% 40 He ol
| %750 tagol | Noz/Nod I
o —
L » 150 — us | —

NOTES/ADDITIONAL COMMENTS




WELL MONITORING DATA SHEET

Well ID: MGvS5-40O ,
ﬁt Cascadia N Le
* Associates. LLC Project: (-;(AJVV\ QT Sampler: xﬁJ
' R —— Weather: L&M’\ J5° Time In/Out: /"}j /L
— D)
Monument Type: \ Jush- /Stick-up . Well Diameter: MQM} ~—
Other: \ /" ;N (—’/ -
Monument Condition: N Depth to Water: \wWater Column Length: —_—
Well Cap Lock Present: Yes No | ——
Comments: J
Purge Volume = (Water Height) X (Multiplier) X (# Casing Volumes
Water height multipliers (gal): ll-inch well = 0.041 2-inch=0.162 4-inch = 0.653 |
) PURGING DATA
Purge Method: A Pump Intake Depth: M S P
Sampling Method: Tubing Material & Type: ,‘5 NEW /7 \
Cumu<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>