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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 first and second quarters of 2021.
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 first and second quarters of 2021 is summarized in Table 1. Deviations from the Table 1
program include the following:

e Monitoring well EX! was not sampled in the first quarter 2021; due to damage to the well, the
well was decommissioned during the third quarter 2019. The replacement well EX was
installed on April 15, 2021, as described in further detail in Section 6.2.

e Monitoring well MW-24d was not sampled in the second quarter 2021 sampling event due to
an inability of the sampling equipment to be advanced to the correct sampling depth.
Troubleshooting will occur to allow for sampling in future events.

e Monitoring well MGMS3-132 was inadvertently omitted from the sampling program during
the second quarter 2021; this well will be sampled according to the monitoring program in
future events.

e The three multi-port (MGMS) wells were not gauged during the second quarter 2021 event.
Gauging of those wells requires the rental of a narrow diameter tape capable of fitting in the

1 Monitoring well EX has historically been referred to as EX-1 or EX. It will be referred to as EX from
this date forward.
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narrow sampling ports; due to unusually high demand, the rental equipment was not
available during the gauging event. The narrow tape was procured in time for MGMS well
sampling activities.

Two monitoring events were conducted during this period: the first quarter 2021 groundwater
monitoring event was conducted from March 1 through 5, 2021, and the second quarter 2021 event
was conducted from June 14 through June 17, 2021.

2.1 WATER LEVEL MEASUREMENTS

First quarter 2021 groundwater levels were measured on March 1, 2021, and second quarter 2021
groundwater levels were measured on June 17, 2021. The depth to groundwater was measured at
Facility monitoring wells, multi-level groundwater monitoring (MGMS) wells (first quarter only),
and selected off-site wells (MW-14, MW-17, MW-23i, MW-25i, MW-26, MW-E, MW-F, 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 first and second quarter 2021 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 first
and second quarter 2021 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 first and second quarter 2021 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.

Project No. 0060-002-012 August 2021
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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 first quarter 2021 are shown on Figures 3 and 4, respectively. Groundwater elevations
and estimated elevation contours for the Shallow and Intermediate Zone wells for the second
quarter 2021 are shown on Figures 5 and 6, respectively.

3.1 FIRST QUARTER 2021

Shallow Zone. On March 1, 2021, 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 23.97 to 31.47 feet below the top
of casing (BTOC), and the corresponding groundwater elevations in these wells ranged from 4.84 to
8.59 feet above mean sea level (MSL; Table 2).

During the first quarter 2021 monitoring event, gauging of the Shallow Zone wells was completed
between 9:08 AM and 12:57 PM. During that time interval, the water level in the adjacent
Columbia River decreased by 1.09 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 1.9 feet higher in March 2021 than
during the previous monitoring event in December 2020. During the first quarter 2021 gauging event,
and consistent with previous gauging data, there was a northwest to southeast groundwater divide
between wells MW-10 located in the northwest and well MW-6 located in the southeast. 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 March 1, 2021, 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 7:58 AM and 11:16 AM on
March 1, 2021. During the time interval in which Intermediate Zone wells were gauged, water
levels in the adjacent Columbia River decreased by 0.98 feet.

During the March 1, 2021 water level measurements, the observed depths to groundwater in the
Intermediate Zone wells ranged from 25.45 to 28.00 feet BTOC, with groundwater elevations
ranging from 4.59 to 7.31 feet above MSL (Table 2). As shown in Table 2, groundwater elevations in
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the Intermediate Zone were approximately 1.8 feet higher in March 2021 than during the previous
monitoring event in December 2020. During the March 2021 gauging event, the Intermediate Zone
groundwater gradient beneath the Facility was relatively flat, with a slight gradient toward the
river (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 26.61 feet BTOC, corresponding to an elevation of 7.30 feet above MSL. A
groundwater potentiometric map was not prepared for Deep Zone groundwater.

3.2 SECOND QUARTER 2021

Shallow Zone. On June 17, 2021, 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 23.92 to 31.76 feet BTOC, with
groundwater elevations ranging from 7.11 to 7.90 feet above MSL (Table 2).

During the second quarter 2021 monitoring event, gauging of the Shallow Zone wells was completed
between 8:45 AM and 11:14 AM. During the gauging activities, the water level in the adjacent
Columbia River increased by 0.45 foot. As shown in Table 2, groundwater elevations on average
were around 0.2 foot higher in June 2021 than the previous gauging event in March 2021.

A northwest to southeast trending groundwater divide was observed in the western and central
portion of the property between wells MW-8 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 June 17, 2021 gauging event, depth to groundwater was measured
in Intermediate Zone wells between 8:43 AM and 9:55 AM. During this time period, water levels in
the adjacent Columbia River increased by 0.33 foot. The observed depths to groundwater in
Intermediate Zone wells ranged from 24.17 to 29.68 feet BTOC, and groundwater elevations in
these wells ranged from 4.6 to 7.50 feet above MSL (Table 2). As shown in Table 2, groundwater
elevations on average were around 1 foot higher in June 2021 than the previous monitoring event
in March 2021. During the June 17, 2021 gauging event, groundwater flow beneath the Facility was
flat, with no discernable gradient (Figure 6).

Deep Zone. Depth to water in Deep Zone well MW-24d was 26.69 feet BTOC, corresponding to an
elevation of 7.22 feet above MSL (Table 2).

4.0 GROUNDWATER SAMPLE ANALYTICAL RESULTS

Complete copies of the laboratory reports for the first and second quarter 2021 groundwater
monitoring events, including the quality assurance evaluation report and chain-of-custody
documentation, are included in Appendix C.
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4.1 FIRST QUARTER 2021

The March 2021 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
results for first quarter 2021 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 SECOND QUARTER 2021

The June 2021 monitoring program included the collection of groundwater samples from the wells
as shown in Table 1. 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 second quarter 2021 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

Project No. 0060-002-012 August 2021
Page 5



Semi-Annual Groundwater Monitoring Report—January through June 2021 ‘ C 0 S C G d | 0

NuStar Vancouver Terminal " Associates, LLC
Vancouver, Washington

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 available, the concentrations of nitrate and ammonia in March and

June 2021 are generally similar to or less than historical results. A Supplemental Remedial
Investigation (SRI) was initiated in the first semi-annual 2021 reporting period to further assess
the nature and extent of ammonia, nitrates, and nitrites in groundwater at the Facility. The results
of the SRI groundwater investigation will be provided to Ecology in a memorandum during third
quarter 2021.

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.

o 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.

Project No. 0060-002-012 August 2021
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5.1 SUMMARY OF 2008 AND 2011 INTERIM ACTIONS

The 2008 interim action consisted of an SVE system 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
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
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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
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 first and second quarter 2021 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 first and second quarter 2021 monitoring events. Table 5 shows the results of interim
action groundwater monitoring from the February 2007 baseline event through the second quarter
2021 monitoring event. Wells MW-24i and MGMS2-40 are not located within the 2008 interim
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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 second quarter 2021. 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 June 2021.

A discussion of reductive dechlorination of HVOCs in groundwater from prior to the 2008 interim
action through the second quarter 2021 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 20112; 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, 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, 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 June 2021. The concentrations of PCE and TCE have decreased in each well.
The concentrations of PCE and TCE in wells MW-7 and MGMS2-40 have been reduced by more than
88 percent since the interim measures were initiated. The concentrations of PCE and TCE in well
MP-1 have decreased by approximately 81 percent and 88 percent, respectively, between the
February 2007 baseline event and the June 2021 monitoring event. The concentration of PCE and
TCE in well EX decreased by more than 99 percent between the February 2007 baseline event and
the December 2018 monitoring event. As described in Section 2.0, monitoring well EX was
identified as damaged during the first quarter of 2019 and was decommissioned during the third
quarter 2019. In April 2021, a replacement monitoring well was installed adjacent to the
abandoned well location. During the first sampling event of the new well in June 2021, the PCE,
TCE, and cis-DCE concentrations were elevated above the concentrations measured during the last
monitoring event in December 2018. This well will continue to be monitored to determine if
concentrations trends are consistent with historical results from the abandoned well.

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

2 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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heavy PCE to the progressively lighter TCE, DCE, and VC. Molar concentration trend plots for wells
MW-7, EX, MP-1, and MGMS2-40 are provided in Appendix F. Between the February 2007 baseline
event and the June 2021 monitoring event, total molar concentrations in wells MP-1, MW-7 and
MGMS2-40 decreased between 82 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 decreased over 99 percent. Given the large time gap between the
sampling of well EX in December 2018 and the sampling of the replacement well EX in June 2021,
trends will continue to be evaluated after a few quarters of data are collected from the new well.

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 93 percent in groundwater from wells
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 June 2021, PCE and TCE were detected at 1.01 and 2.56 ug/L,
respectively. DCE concentrations have also decreased. The DCE concentrations in wells MW-12,
MW-13, and MGMS3-40 have all been reduced by greater than 75 percent since the 2016 enhanced
bioremediation injections; concentrations of DCE in well MGMS1-43 have decreased by
approximately 81 percent since 2007 and 14 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 first and second quarter 2021 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
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in monitoring the effectiveness of the injections. Continued quarterly groundwater monitoring will
be conducted to further evaluate concentration trends.

5.3.1.2 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 first semi-annual 2021 monitoring period,
ethene was detected in five of the eleven 2016 interim action area monitoring wells sampled
(MW-12, MW-13, MW-19, MGMS1-43, 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
interim action injection areas and the 2016 interim action injection area, namely in the vicinity of
wells MP-1 and EX. 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 June 2021). 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, 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 pug/L) and not detected in well EX during the December 2018 or June 2021 monitoring
events. As described in Section 2.0, well EX was not sampled between December 2018 and

June 2021; due to damage to the well, the well was decommissioned in September 2019 and a
replacement well was installed adjacent to the former well on April 15, 2021.

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 was detected during subsequent monitoring event samples through December 2020, at
concentrations ranging from 1.4 to 78 pg/L. Ethene was not detected (<1.0 pg/L) during the March
and June 2021 monitoring events. The presence of ethene in several interim action area wells, along
with decreasing PCE and TCE concentrations, indicates that reductive dechlorination has been
ongoing near this well.

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
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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:

e 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 pg/L), except for detections in
September 2019 (1.1 pg/L), October 2020 (56 pg/L) and December 2020 (3.6 ug/L), and
June 2021 (14.0 pg/L).

e PCE and TCE concentrations in MW-13 have decreased significantly between
September 2016 and June 2021 (from 5,090 pg/L and 951 pg/L, respectively, to 1.01 pg/L
and 2.56 pg/L, respectively), but it was not until November 2017 that ethene was detected
in the well. Beginning in November 2017, concentrations of ethene rose to a maximum
concentration of 500 pg/L in July 2018 and then decreased to 7.1 pg/L by December 2018.
Since December 2018, the concentrations of ethene in MW-13 have been variable ranging
from below the reporting limit of 1.0 pg/L (multiple events) to 120 pg/L in October 2020
(120 pg/L). The ethene concentrations in MW-13 during March and June 2021 were 16.0
pug/Land 1.00 pg/L, respectively.

o Ethene was first detected in well MW-19 during the September 2017 monitoring event and
was detected consistently until December 2019, with the highest concentration (271 pg/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 through June 2021
sampling periods, with the exception of detections during the first and second quarter 2020
and second quarter 2021 sampling events (7.5, 5.0, and 1.3 pg/L, respectively). 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 June 2021, at concentrations ranging from 4.1 pg/L to 242 pg/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 pg/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.
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5.3.1.3 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 June 2021 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
June 2021. At well EX, the TOC concentration increased by two orders of magnitude following the
2016 interim action injections, then decreased an order of magnitude during the June 2017 event,
and has remained relatively consistent until the well was decommissioned at concentrations
ranging between 11 and 44 mg/L. When the replacement well was sampled for the first time in
June 2021, the TOC concentration had decreased to 5 mg/L. 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
June 2021.

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 June 2021
sampling event.

o At well 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 during the March 2018 through June 2018 events. TOC
concentrations decreased from June to September 2018, where they remained relatively
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stable (between 5.38 and 19.7 pg/L) through June 2021. The only exception being in
June 2020, when the TOC concentration was 40.1 pg/L.

o 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 June 2021.

o Atwell MGMS1-43, the TOC concentration in groundwater has remained relatively low and
steady from September 2016 through June 2021 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.
Concentrations of TOC in well MW-14 increased an order of magnitude, from 5.06 mg/L in
September 2018 to 50 mg/L in December 2019 before decreasing to 4.22 mg/L in June 2020 and
remained low and stable through the June 2021 sampling event.

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 NW 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 first and
second quarter 2021 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 June 2021 monitoring events in many of the
2016 interim action area wells.

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

o 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 June 2021, 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.

e As identified above, wells MW-14 and MW-26 are located on the periphery of the injection
area in the NW Area and provide limited utility in evaluating the effectiveness of the 2016
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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
planned work will require the abandonment and potential relocation of several of the SVE wells in
the North SVE system. As of June 2021, 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 SVE system monitoring events
were conducted on February 23, April 9, and June 17, 2021.

North SVE System operational 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 operational 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 4,584 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 8,036 pounds.

6.0 INFRASTRUCTURE MAINTENANCE

The following sections describe maintenance and upgrades to the site SVE system and monitoring
well network.
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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 system blower, wells, and piping has been continuously
assessed to identify the source of the blue water.

During the January 10, 2020 SVE system 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 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. While attempting to turn the SVE system back
on after the repair, it was discovered that the blower had seized up and was not operational. On
December 7, 2020, representatives from Telluric repaired the blower and restarted the system.

During an investigation to determine the source of the blue water in the knockout drum in the

Fall of 2019, 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.

During the February 23, 2021 SVE system monitoring event, approximately 11 gallons of blue
water were observed in the knockout drum and were subsequently removed. This was the first SVE
monitoring event since the blower was repaired and the corroded knockout drum and pipe valves
were replaced. No blue water was observed in the knockout drum during the subsequent

April 9, 2021 or June 17, 2021 SVE system monitoring events. Troubleshooting will continue to
determine the source of the blue water. Typically, the blue water is only observed from late autumn
through early summer and is correlated with local precipitation. Continued monitoring will help
determine if the system repairs will be sufficient to stop the water/blue water from entering the
system, or if additional troubleshooting and source tracing is warranted.

6.2 GROUNDWATER MONITORING WELLS

During the first semi-annual 2021 monitoring period, one monitoring well was installed and the
well monuments for 16 monitoring wells were upgraded. Details are provided in the paragraphs
below.
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6.2.1 Installation of Replacement Well EX

On April 15, 2021, a licensed well driller from Cascade Drilling installed replacement well EX at the
Facility. The well was installed in accordance with 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). Because the original well EX was abandoned by grouting in place, the
replacement well was offset from the original well by about 3 to 4 feet to the south in order to avoid
the original well and well pack and to avoid other wells, utilities, and remediation infrastructure to
the north and east. The replacement well was installed to a depth of 44 feet bgs with a well screen
from 29 to 44 feet bgs—the same depth and screened interval as the original well. The only
modification from the original well construction was that with Ecology approval, the original 4-inch
diameter well was replaced with a 2-inch diameter well. The original well was used for
groundwater extraction purposes and for groundwater monitoring purposes; a 2-inch diameter
well was not only sufficient but also consistent with most of the other wells at the Facility. A well
log for the replacement well EX is provided in Appendix G.

6.2.2 Well Monument Upgrades

In addition to the well replacement, the flush monuments for wells (MW-3, MW-7, MW-8, MW-10,
MW-16, MW-17, MW-20i, MW-21i-40, MW-23i, MW-24i, S-1, S-2, EW-1, and EX) were upgraded to
heavy duty manhole style monuments in accordance with a Work Plan email submitted to Ecology
on March 17,2021 and approved by the agency on March 18, 2021. The well monument upgrades
were completed by Telluric with oversight from a field geologist from Cascadia. The new
monument installation involved the saw-cutting of pavement and removal of the old flush moment
and concrete pad. Approximately 20 inches were excavated below grade around the polyvinyl
chloride (PVC) casing to accommodate the new 32-inch by 44-inch concrete manhole riser and top.
Approximately 4 to 6 inches of 1-%4” minus crushed rock were placed and compacted in the
excavation to provide bedding for the manhole risers and tops. The PVC casing, manhole riser, and
top were encased in a minimum of 6 inches of quick-setting non-shrink concrete and the manholes
were set to approximately %2 inch above the surrounding grade. Gasket material was also installed
between the base of the cement monument and the cement riser. Once the riser and top were
installed, a lid was placed on the manhole top and was bolted down with three bolts. Armor Seal
A-100 was used to seal the surface contacts between the asphalt and concrete. Except for well
MW-0 and well MP-1, the PVC casing was not modified during the monument upgrade work. For
wells MW-10 and MP-1 the casing was cut and/or couplers were added, affecting the top-of-casing
elevation of the well. Both wells were resurveyed as described in Section 6.2.3.

Project debris was placed in a drop box and disposed of offsite at a subtitle D landfill. Any soil
removed was profiled and disposed of as non-hazardous investigation-derived waste.
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6.2.2 Monitoring Well Survey

As discussed in the section above, the PVC casing for wells MW-10 and MP-1 were modified during
well monument upgrade activities and required a new top-of-casing elevation survey. In addition,
seven additional wells were surveyed either to check the existing survey (for reference) or to
confirm the elevation based on concerns associated with routine anomalous water elevation results
relative to surrounding wells. The following wells were surveyed by a licensed surveyor with
MacKay Sposito on June 2,2021: MW-10, MW-14, MW-15, MW-F, EW-1, S-1, S-2, MP-1, and EX. A
copy of the well survey is provided in Appendix H.

7.0 FUTURE ACTIVITIES AND SUPPLEMENTAL REMEDIAL
INVESTIGATION

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).

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

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. As a requirement 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 stormwater, soil, groundwater, and sediment investigation to evaluate the nature and
extent of metals and fertilizer constituents in site media. The Work Plan also included additional
delineation of VOCs in groundwater to the west of well MW-26 and of VOCs in site sediment. 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 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 was completed from March through May 2021; a series of media-
specific memoranda will be submitted to Ecology detailing the work performed, the results of the
investigation, and potential recommendations for additional investigation. It is anticipated that the
stormwater, upland soil and groundwater investigation, and sediment investigation memoranda
will be submitted to Ecology during the third quarter of 2021.
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Table 1

Groundwater Monitoring Plan: First and Second Quarters 2021

NusStar Vancouver Facility
Vancouver, Washington

Included Monitoring Wells

Monitoring Program Well ID
First Quarter Second Quarter |Notes
Groundwater monitoring includes MW-1
depth-to-water measurement. MW-2
MW-3
MW-5
MW-6
MW-7
MW-8
MW-9
MW-10
MW-12
MW-13
MW-14
MW-15 O
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 O O
MW-31i O O
MW-32s O
MW-32i O

Please refer to notes at end of table.
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Table 1

Groundwater Monitoring Plan: First and Second Quarters 2021

NusStar Vancouver Facility
Vancouver, Washington

. Included Monitoring Wells
Monitoring Program Well ID
First Quarter Second Quarter |Notes
Groundwater monitoring includes MGMS1-3(43)
depth-to-water measurement. MGMS1-2 (60)
MGMS1-1(110) O
MGMS2-4(40)
MGMS2-3 (60)
MGMS2-2(110) O
MGMS2-1(132) O
MGMS3-4(40)
MGMS3-3(60)
MGMS3-2(101) O
MGMS3-1(132) O
MW-E O O
MW-F O O
MW-G O O
EW-1
EX-1
MP-1
MP-2 O O
MP-3 O O
MP-4 O O
S-1
S-2
Notes:
1. = Included in sampling program represented in this report.
2. O = 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 - 2021
NuStar Vancouver Facility
Vancouver, Washington

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

MW-1 10/5/2020 28.05 4.55
(32.60) 12/7/2020 27.76 4.84
3/1/2021 25.52 7.08

6/14/2021 25.36 7.24

MW-2 10/5/2020 29.65 4.39
(34.04) 12/7/2020 29.16 4.88
3/1/2021 26.91 7.13

6/14/2021 26.88 7.16

MW-3 10/5/2020 29.78 4.63
(34.41) 12/7/2020 27.84 6.57
3/1/2021 26.32 8.09

6/14/2021 26.51 7.90

MW-5 10/5/2020 29.14 4.72
(33.86) 12/7/2020 27.97 5.89
3/1/2021 25.74 8.12

6/14/2021 26.34 7.52

MW-6 10/5/2020 27.94 4.89
(32.83) 12/7/2020 27.24 5.59
3/1/2021 25.03 7.80

6/14/2021 25.44 7.39

MW-7 10/5/2020 28.92 4.82
(33.74) 12/7/2020 28.01 5.73
3/1/2021 25.74 8.00

6/14/2021 26.30 7.44

MW-8 10/5/2020 28.29 5.68
(33.97) 12/7/2020 28.02 5.95
3/1/2021 25.78 8.19

6/14/2021 26.33 7.64

MW-9 10/5/2020 28.99 4.87
(33.86) 12/7/2020 28.12 5.74
3/1/2021 25.91 7.95

6/14/2021 26.52 7.34

MW-10 10/5/2020 28.25 6.58
(34.50) 12/7/2020 28.30 6.53
3/1/2021 26.24 8.59

6/14/2021 27.02 7.48

Please refer to notes at end of table.
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Table 2

Groundwater Elevation Data: 2020 - 2021

NuStar Vancouver Facility
Vancouver, Washington

Well Number/ Date of Depth to Water Gr;::::;’::er
(TOC Elevation) Measurement (feet BTOC)

(feet)

MW-12 10/5/2020 26.88 4.55
(31.43) 12/7/2020 26.72 471
3/1/2021 24.31 7.12

6/14/2021 24.24 7.19

MW-13 10/5/2020 28.41 4.74
(33.15) 12/7/2020 27.35 5.80
3/1/2021 25.68 7.47

6/14/2021 25.89 7.26

MW-14 10/5/2020 29.02 4.77
(33.79) 12/7/2020 28.22 5.57
3/1/2021 26.03 7.76

6/14/2021 26.56 7.23

MW-15 10/5/2020 33.81 5.41
(39.22) 12/7/2020 33.38 5.84
3/1/2021 31.47 7.75

6/14/2021 31.76 7.46

MW-16 10/5/2020 28.61 4.44
(33.05) 12/7/2020 28.11 4.94
3/1/2021 26.15 6.90

6/14/2021 25.75 7.30

MW-17 10/5/2020 27.98 4.67
(32.65) 12/7/2020 27.49 5.16
3/1/2021 25.34 7.31

6/14/2021 25.00 7.65

MW-18i 10/5/2020 29.17 4.23
(33.40) 12/7/2020 28.28 5.12
3/1/2021 26.10 7.30

6/14/2021 26.09 7.31

MW-19 10/5/2020 28.85 4.74
(33.59) 12/7/2020 28.09 5.50
3/1/2021 26.63 6.96

6/14/2021 26.29 7.30

MW-19i 10/5/2020 29.48 4.14
(33.62) 12/7/2020 28.61 5.01
3/1/2021 26.74 6.88

6/14/2021 26.35 7.27

Please refer to notes at end of table.
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Table 2

Groundwater Elevation Data: 2020 - 2021
NuStar Vancouver Facility
Vancouver, Washington

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

(feet)
MW-20i 10/5/2020 28.96 4.18
(33.14) 12/7/2020 28.09 5.05
3/1/2021 25.87 7.27
6/14/2021 25.90 7.24
MW21i-40 10/5/2020 29.85 4.25
(34.10) 12/7/2020 28.99 5.11
3/1/2021 26.82 7.28
6/14/2021 26.86 7.24
MW-21i-105 10/5/2020 29.74 4.25
(33.99) 12/7/2020 28.92 5.07
3/1/2021 26.69 7.30
6/14/2021 26.74 7.25
MW-22i 10/5/2020 30.13 4.26
(34.39) 12/7/2020 29.25 5.14
3/1/2021 27.13 7.26
6/14/2021 27.09 7.30
MW-23i 10/5/2020 29.76 4.04
(33.80) 12/7/2020 28.53 5.27
3/1/2021 26.42 7.38
6/14/2021 26.45 7.35
MW-24i 10/5/2020 29.42 4.05
(33.47) 12/7/2020 28.16 5.31
3/1/2021 26.16 7.31
6/14/2021 26.05 7.42
MW-25i 10/5/2020 29.32 4.26
(33.58) 12/7/2020 28.42 5.16
3/1/2021 26.29 7.29
6/14/2021 26.30 7.28
MW-26 10/5/2020 28.91 4.82
(33.73) 12/7/2020 28.04 5.69
3/1/2021 25.87 7.86
6/14/2021 26.48 7.25
MW-24d 10/5/2020 29.63 4.28
(33.91) 12/7/2020 28.80 5.11
3/1/2021 26.61 7.30
6/14/2021 26.69 7.22

Please refer to notes at end of table.
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Table 2

Groundwater Elevation Data: 2020 - 2021
NuStar Vancouver Facility

Vancouver, Washington

G dwat
Well Number/ Date of Depth to Water r;::a:;l:ner
(TOC Elevation) Measurement (feet BTOC)
(feet)
EW-1 10/5/2020 26.90 4.17
(31.07) 12/7/2020 26.18 4.89
3/1/2021 23.97 7.10
6/14/2021 23.92 7.15
Secor Interim Action Pilot Study Wells
S-1 10/5/2020 28.95 3.77
(32.72) 12/7/2020 27.55 517
3/1/2021 25.45 7.27
6/14/2021 25.44 7.28
52 10/5/2020 29.53 3.65
(33.18) 12/7/2020 28.46 4.72
3/1/2021 26.43 6.75
6/14/2021 26.02 7.16
Multi-Level Monitoring Wells
MGMS1-3 (43)* 6/15/2020 23.30 9.56
(32.86) 10/5/2020 28.47 4.39
12/7/2020 28.02 4.84
3/1/2021 25.43 7.43
MGMS1-2(60)* 6/15/2020 23.85 8.74
(32.86) 10/5/2020 29.32 3.27
12/7/2020 27.75 4.84
3/1/2021 25.78 6.81
MGMS1-1(110)* 6/15/2020 23.91 3.68
(32.86) 10/5/2020 29.25 3.34
12/7/2020 27.81 4.78
3/1/2021 25.79 6.80
MGMS2-4(40)* 6/15/2020 22.71 9.88
(32.59) 10/5/2020 27.70 4.89
12/7/2020 27.62 4.97
3/1/2021 24.89 7.70
MGMS2-3(60)* 6/15/2020 23.79 8.80
(32.59) 10/5/2020 29.46 3.13
12/7/2020 27.94 4.65
3/1/2021 25.35 7.24
MGMS2-2(110)* 6/15/2020 23.90 8.69
(32.59) 10/5/2020 29.43 3.16
12/7/2020 27.86 4.73
3/1/2021 25.43 7.16
Please refer to notes at end of table.
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Table 2

Groundwater Elevation Data: 2020 - 2021
NuStar Vancouver Facility

Vancouver, Washington

G dwat
Well Number/ Date of Depth to Water r;::a:;l:ner
(TOC Elevation) Measurement (feet BTOC)
(feet)
MGMS2-1(132)* 6/15/2020 23.84 8.75
(32.59) 10/5/2020 29.18 3.41
12/7/2020 28.00 4.59
3/1/2021 25.09 7.50
MGMS3-4(40)* 6/15/2020 22.56 9.09
(31.65) 10/5/2020 28.09 3.56
12/7/2020 26.69 4.96
3/1/2021 24.19 7.46
MGMS3-3(60)* 6/15/2020 22.71 8.94
(31.65) 10/5/2020 28.38 3.27
12/7/2020 26.94 4.71
3/1/2021 24.46 7.19
MGMS3-2(101)* 6/15/2020 22.89 8.76
(31.65) 10/5/2020 28.46 3.19
12/7/2020 26.68 4.97
3/1/2021 24.17 7.48
MGMS3-1(132)* 6/15/2020 22.81 8.84
(31.65) 10/5/2020 28.41 3.24
12/7/2020 26.95 4.70
3/1/2021 24.47 7.18
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 26.36 341
11/06/17 Well Abandoned
MW-31i** 10/5/2020 NM NM
(31.33) 12/7/2020 NM NM
3/1/2021 NM NM
6/14/2021 NM NM
MW-32s 10/5/2020 29.68 4.66
(34.34) 12/7/2020 29.01 5.33
3/1/2021 NM NM
6/14/2021 26.93 7.41
MW-32i 10/5/2020 30.09 4.32
(34.41) 12/7/2020 29.34 5.07
3/1/2021 27.24 7.17
6/14/2021 27.01 7.40
Please refer to notes at end of table.
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Table 2

Groundwater Elevation Data: 2020 - 2021
NuStar Vancouver Facility
Vancouver, Washington

t
Well Number/ Date of Depth to Water Gr;::::iv:ner
(TOC Elevation) Measurement (feet BTOC)
(feet)
MW-E ** 10/5/2020 NM NM
(30.64) 12/7/2020 NM NM
3/1/2021 NM NM
6/14/2021 NM NM
MW-F 10/5/2020 29.98 4.13
(34.11) 12/7/2020 NM* NM*
3/1/2021 27.27 6.84
6/14/2021 27.00 7.11
MW-G 10/5/2020 NM NM
(31.50) 12/7/2020 NM NM
3/1/2021 NM NM
6/14/2021 NM NM
Notes:

1. TOC = Top of casing; BTOC = Below top of casing.

2. Utilizes survey information from June 2010 and June 2021 (for select wells resurveyed).
NGVD29 datum (feet mean sea level).
3. * Water levels measurement points are located at the top of the plastic fittings mounted on the well covers.
. NM = Not measured.
5. **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. NM* =Well dry or dedicated bladder obstructing ability to measure water levels.
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Table 3

Groundwater Analytical Results: 2020-2021
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 10/7/2020 6.45 <0.400 <0.400 104 1.41 <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
3/4/2021 3.38 <0.400 <0.400 37.2 0.608 <0.500 6.44 <0.400 <0.500 6.60 1.76
6/16/2021 4.76 <0.400 0.624 75.8 0.892 <0.500 9.95 <0.400 <0.500 14.2 2.05
MW-2 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
3/4/2021 <0.400 <0.400 <0.400 <0.400 <0.400 <0.500 <0.400 <0.400 <0.500 <0.400 <0.400
6/16/2021 <0.400 <0.400 <0.400 <0.400 <0.400 <0.500 <0.400 <0.400 <0.500 <0.400 <0.400
MW-3 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
3/4/2021 1.13 <0.400 <0.400 41.8 1.65 1.06 182 2.65 <0.500 46.7 <0.400
6/16/2021 <1.00 <1.00 <1.00 31.5 1.44 <1.25 145 1.86 <1.25 36.3 <1.00
MW-5 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
3/3/2021 0.664 <0.400 <0.400 10.4 <0.400 <0.500 7.50 <0.400 <0.500 5.55 20.5
6/16/2021 6.51 <0.400 0.963 697 4.67 0.684 20.5 <0.400 <0.500 26.5 723
MW-6 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
3/4/2021 <0.400 <0.400 <0.400 <0.400 <0.400 <0.500 <0.400 <0.400 <0.500 <0.400 <0.400
6/16/2021 <0.400 <0.400 <0.400 <0.400 <0.400 <0.500 <0.400 <0.400 <0.500 <0.400 <0.400
MW-7 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
3/3/2021 1.28 <0.400 <0.400 20.0 <0.400 <0.500 56.4 <0.400 <0.500 22.4 <0.400
3/3/2021 DUP 1.24 <0.400 <0.400 19.2 <0.400 <0.500 54.3 <0.400 <0.500 22.2 <0.400
6/16/2021 4.30 <0.400 0.927 35.5 <0.400 <0.500 78.0 <0.400 <0.500 39.6 0.450
6/16/2021 DUP 4.12 <0.400 0.825 32.6 <0.400 <0.500 72.8 <0.400 <0.500 37.3 0.426

Please refer to notes at end of table.
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Table 3

Groundwater Analytical Results: 2020-2021
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 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
3/3/2021 <0.400 <0.400 <0.400 0.575 <0.400 <0.500 2.71 <0.400 <0.500 <0.400 <0.400
6/16/2021 <0.400 <0.400 <0.400 1.24 <0.400 <0.500 6.32 <0.400 <0.500 <0.400 <0.400
MW-9 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
3/3/2021 <0.400 <0.400 <0.400 1.56 <0.400 <0.500 73.5 1.38 <0.500 26.4 <0.400
6/15/2021 <0.400 <0.400 <0.400 1.35 <0.400 <0.500 87.7 1.83 <0.500 324 <0.400
MW-10 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
3/4/2021 <0.400 <0.400 <0.400 <0.400 <0.400 <0.500 1.66 <0.400 <0.500 1.84 <0.400
6/15/2021 <0.400 <0.400 <0.400 <0.400 <0.400 <0.500 3.19 <0.400 <0.500 2.60 <0.400
MW-12 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
3/5/2021 1.55 <0.400 <0.400 8.6 <0.400 <0.500 6.73 <0.400 <0.500 4.92 0.436
3/5/2021 DUP 1.48 <0.400 <0.400 8.21 <0.400 <0.500 5.81 <0.400 <0.500 4.39 0.446
6/16/2021 6.90 <0.400 <0.400 34.0 0.426 <0.500 8.85 <0.400 <0.500 9.62 35.7
6/16/2021 DUP 6.53 <0.400 <0.400 324 <0.400 <0.500 8.21 <0.400 <0.500 8.87 33.4
MW-13 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
3/4/2021 11.9 <0.400 <0.400 3.48 0.494 <0.500 <0.400 <0.400 <0.500 0.996 27.4
6/15/2021 1.12 <0.400 <0.400 13.4 0.673 <0.500 1.01 <0.400 <0.500 2.56 12,9
MW-14 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
3/4/2021 9.39 <0.400 3.76 161 2.51 <0.500 128 1.24 <0.500 410 <0.400
6/15/2021 0.870 <0.400 0.485 23.8 <0.400 <0.500 28.3 <0.400 <0.500 80.6 <0.400
MW-15 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
6/17/2021 <0.400 <0.400 <0.400 <0.400 <0.400 <0.500 0.431 <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: 2020-2021
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 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
3/3/2021 <0.400 <0.400 <0.400 13.2 <0.400 <0.500 71.1 0.457 <0.500 12.2 <0.400
6/16/2021 <0.400 <0.400 <0.400 11.6 <0.400 <0.500 75.0 0.444 <0.500 12.2 <0.400
MW-17 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
3/3/2021 0.684 <0.400 <0.400 22.8 <0.400 <0.500 4.19 <0.400 <0.500 11.0 <0.400
6/15/2021 <0.400 <0.400 <0.400 5.99 <0.400 <0.500 1.90 <0.400 <0.500 3.62 <0.400
MW-18i 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
3/3/2021 <0.400 <0.400 <0.400 0.664 <0.400 <0.500 0.808 <0.400 <0.500 <0.400 <0.400
6/17/2021 <0.400 <0.400 <0.400 <0.400 <0.400 <0.500 0.698 <0.400 <0.500 0.450 <0.400
MW-19 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
3/3/2021 41.4 <0.400 51.0 1,120 114 <0.500 4,470 27.8 <0.500 1,880 53.6
3/3/2021 DUP 35.8 <20.0 48.5 1,140 <20.0 <25.0 4,620 26.4 <25.0 1,920 50.0
6/16/2021 58.0 <10.0 28.2 1,260 15.1 <12.5 4,770 225 <12.5 1,190 80.8
6/16/2021 DUP 54.1 <10.0 26.8 1,160 <10.0 <12.5 4,430 19.9 <12.5 1,090 76.1
MW-19i 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
3/3/2021 <0.400 <0.400 <0.400 0.566 <0.400 <0.500 <0.400 <0.400 <0.500 <0.400 <0.400
6/17/2021 <0.400 <0.400 <0.400 <0.400 <0.400 <0.500 <0.400 <0.400 <0.500 <0.400 <0.400
MW-20i 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
3/2/2021 <0.400 <0.400 <0.400 8.68 <0.400 <0.500 1.16 <0.400 <0.500 0.902 <0.400
6/17/2021 <0.400 <0.400 <0.400 9.16 <0.400 <0.500 1.66 <0.400 <0.500 1.12 <0.400

Please refer to notes at end of table.
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Table 3

Groundwater Analytical Results: 2020-2021
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-105 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
MW-21i-105 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
3/4/2021 <0.400 <0.400 <0.400 2.23 <0.400 <0.500 3.32 <0.400 <0.500 1.74 <0.400
- <0 a0 < a0 <0 aon <0 aon <0 n0 < an <0 n00 < a0
MW-21i-40 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
3/2/2021 1.73 <0.400 0.403 38.1 <0.400 <0.500 19.6 <0.400 <0.500 12.7 <0.400
6/16/2021 1.62 <0.400 <0.400 35.1 <0.400 <0.500 19.0 <0.400 <0.500 13.2 <0.400
MW-22i 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
3/4/2021 0.510 <0.400 <0.400 13.3 <0.400 <0.500 2.12 <0.400 <0.500 6.62 <0.400
6/15/2021 0.643 <0.400 <0.400 16.5 <0.400 <0.500 4.47 <0.400 <0.500 8.86 <0.400
MW-23i 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
3/2/2021 <0.400 <0.400 <0.400 <0.400 <0.400 <0.500 <0.400 <0.400 <0.500 <0.400 <0.400
6/17/2021 <0.400 <0.400 <0.400 <0.400 <0.400 <0.500 <0.400 <0.400 <0.500 <0.400 <0.400
MW-24i 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
3/3/2021 <0.400 <0.400 <0.400 0.505 <0.400 <0.500 0.955 <0.400 <0.500 <0.400 <0.400
6/17/2021 0.989 <0.400 <0.400 9.31 <0.400 <0.500 15.7 <0.400 <0.500 8.00 <0.400
MW-24d 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
10/09/20 <0.400 <0.400 <0.400 <0.400 <0.400 <0.500 <0.400 <0.400 <0.500 <0.400 <0.400
3/3/2021 <0.400 <0.400 <0.400 <0.400 <0.400 <0.500 <0.400 <0.400 <0.500 <0.400 <0.400
MW-25i 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
3/2/2021 <0.400 <0.400 <0.400 <0.400 <0.400 <0.500 <0.400 <0.400 <0.500 <0.400 <0.400
6/17/2021 <0.400 <0.400 <0.400 <0.400 <0.400 <0.500 <0.400 <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: 2020-2021
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-26 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
3/4/2021 5.92 <0.400 1.89 89.4 2.39 <0.500 151 2.04 <0.500 320 <0.400
6/17/2021 4.35 <1.00 1.43 723 1.92 <1.25 132 2.06 <1.25 366 <1.00
MW-32s 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
3/2/2021 <0.400 <0.400 <0.400 <0.400 <0.400 <0.500 <0.400 <0.400 <0.500 <0.400 <0.400
EW-1 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
3/2/2021 <0.400 <0.400 <0.400 0.609 <0.400 <0.500 37.8 0.938 <0.500 15.0 <0.400
6/16/2021 <0.400 <0.400 <0.400 <0.400 <0.400 <0.500 21.6 0.711 <0.500 8.39 <0.400
S-1 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
3/3/2021 <0.400 <0.400 <0.400 2.20 <0.400 <0.500 0.852 <0.400 <0.500 1.60 <0.400
6/15/2021 <0.400 <0.400 <0.400 0.849 <0.400 <0.500 0.571 <0.400 <0.500 0.881 <0.400
S-2 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 31.4 <0.400 <0.500 <0.400 <0.400 <0.500 1.13 <0.400
3/3/2021 8.00 <0.400 <0.400 37.2 0.578 <0.500 <0.400 <0.400 <0.500 1.44 <0.400
6/15/2021 6.15 <0.400 <0.400 29.9 <0.400 <0.500 <0.400 <0.400 <0.500 1.17 <0.400
MGMS1-3(43) 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
3/4/2021 128 <0.400 29.0 2,840 38.5 <0.500 135 <0.400 <0.500 388 161
6/16/2021 103 <10.0 20.8 2,690 34.9 <12.5 90.5 <10.0 <12.5 297 153
MGMS1-2(60) 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
3/4/2021 1.19 <0.400 <0.400 18.4 <0.400 <0.500 20.3 <0.400 <0.500 14.9 <0.400
6/16/2021 <0.400 <0.400 <0.400 6.28 <0.400 <0.500 13.0 <0.400 <0.500 7.17 <0.400

Please refer to notes at end of table.
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Table 3

Groundwater Analytical Results: 2020-2021
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)
MGMS1-1(110) 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
6/16/2021 4.87 <0.400 0.408 166 0.464 <0.500 14.1 <0.400 <0.500 34.6 <0.400
MGMS2-4(40) 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
3/4/2021 25.1 <0.400 3.83 159 1.12 <0.500 115 <0.400 <0.500 59.9 72.5
6/17/2021 20.7 <0.400 3.25 181 0.975 <0.500 68.8 <0.400 <0.500 35.6 66.3
MGMS2-3(60) 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
3/4/2021 0.455 <0.400 <0.400 10.2 <0.400 <0.500 11.7 <0.400 <0.500 5.95 0.524
6/17/2021 0.621 <0.400 <0.400 11.8 <0.400 <0.500 15.5 <0.400 <0.500 8.23 0.602
MGMS2-2(110) 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 2,91 <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
6/17/2021 <0.400 <0.400 <0.400 5.23 <0.400 <0.500 2.89 <0.400 <0.500 3.01 1.74
MGMS2-1(132) 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
6/17/2021 <0.400 <0.400 <0.400 7.06 <0.400 <0.500 2.90 <0.400 <0.500 3.34 2.54
MGMS3-4(40) 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
3/4/2021 6.69 <0.400 <0.400 111 <0.400 <0.500 0.698 <0.400 <0.500 <0.400 137
3/4/2021 DUP 6.81 <0.400 <0.400 116 <0.400 <0.500 0.617 <0.400 <0.500 <0.400 137
6/16/2021 4.74 <0.400 <0.400 16.3 <0.400 <0.500 0.486 <0.400 <0.500 <0.400 109
6/16/2021 DUP 4.80 <0.400 <0.400 17.0 <0.400 <0.500 0.466 <0.400 <0.500 <0.400 108

Please refer to notes at end of table.
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Table 3

Groundwater Analytical Results: 2020-2021
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)
MGMS3-3(60) 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
3/4/2021 <0.400 <0.400 <0.400 9.54 <0.400 <0.500 2.44 <0.400 <0.500 1.95 <0.400
6/16/2021 <0.400 <0.400 <0.400 4.65 <0.400 <0.500 1.38 <0.400 <0.500 0.949 <0.400
MGMS3-2(110) 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
6/16/2021 <0.400 <0.400 <0.400 0.482 <0.400 <0.500 1.34 <0.400 <0.500 0.572 <0.400
MGMS3-1(132) 6/5/2019 <0.400 0.412 <0.400 3.45 <0.400 <0.400 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* 6/28/2018 4.55 <0.500 1.11 722.0 8.72 <0.500 1.91 <0.500 <0.500 0.758 424.0
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
6/17/2021 4.55 <0.400 3.90 415 2.33 <0.500 4,570 12.4 <0.500 322 22.2
MP-1 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
3/3/2021 <2.00 <2.00 2.34 70.1 <2.00 <2.5 831 <2.00 <2.5 100 <2.00
6/16/2021 <0.400 <0.400 <0.400 70.7 <4.00 <5.00 309 <4.00 <5.00 52.0 <4.00
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. pg/L (ppb) = Micrograms per liter (parts per billion).
2. Bold values represent detected concentration of listed analyte.
3. <= Not detected 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.
5. *This well was decommissioned during the third quarter 2019 and a replacement well was installed adjacent (offset 3-4 ft) in April 2021.

Historically the well has been referred to as EX or EX-1.
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Table 4

Groundwater Analytical Results—Ammonia, Nitrate, and Nitrite
NuStar Vancouver Facility

Vancouver, Washington

Well Number sample Date Ammonia (as Nitrogen) | Nitréte-l\'litrogen | Nitrite-Nitrogen
Concentrations in mg/L (ppm)

EX 2/6/2007 26.7 108 0.49
3/23/2009 14 43 0.54
3/16/2010 34 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
6/17/2021 32.7 140 0.589

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
3/4/2021 461 15.9 <0.250
6/16/2021 323 62.6 <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
3/4/2021 8.75 <0.250 <0.250
6/16/2021 9.31 <0.250 <0.250

Mw-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
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Table 4

Groundwater Analytical Results—Ammonia, Nitrate, and Nitrite
NuStar Vancouver Facility

Vancouver, Washington

Well Number Sample Date Ammonia (as Nitrogen) | Nitréte-l\.litrogen | Nitrite-Nitrogen
Concentrations in mg/L (ppm)
Mw-3 3/4/2021 0.0420 15.1 <0.250
(continued) 6/16/2021 0.0230 9.06 <0.250
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
3/3/2021 0.543 4.64 <0.250
6/16/2021 1.39 <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
3/4/2021 4.56 <0.250 <0.250
6/16/2021 3.05 <0.250 <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 224 133 <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
9/26/2019 19.8 11.5 <0.250
9/26/2019 DUP 20.3 11.5 <0.250
12/3/2019 33.1 47.4 <0.250
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Table 4

Groundwater Analytical Results—Ammonia, Nitrate, and Nitrite
NuStar Vancouver Facility
Vancouver, Washington

Ammonia (as Nitrogen) |

Nitrate-Nitrogen

Nitrite-Nitrogen

Well Number Sample Date Concentrations in me/L (ppm)
MW-7 12/3/19 DUP 34.9 49.7 <0.250
(continued) 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
3/3/2021 5.94 10.6 <0.250
3/3/2021 DUP 5.97 10.7 <0.250
6/16/2021 16.1 94.9 <0.250
6/16/2021 DUP 16.7 79.1 <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
3/3/2021 <0.0200 317 <0.250
6/16/2021 <0.0200 206 <1.25R-04
MW-9 9/21/2010 1.4 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
3/3/2021 <0.0200 298 <0.250
6/15/2021 0.0260 156 <1.25 R-04
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
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Table 4

Groundwater Analytical Results—Ammonia, Nitrate, and Nitrite
NuStar Vancouver Facility
Vancouver, Washington

Ammonia (as Nitrogen) |

Nitrate-Nitrogen

Nitrite-Nitrogen

Well Number Sample Date Concentrations in me/L (ppm)
MW-10 9/25/2019 37.3 429 <0.5
(continued) 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
3/4/2021 14.1 420 <0.250
6/15/2021 17.0 430 <1.25R-04
MW-12 10/19/2010 - 59 -
6/7/2011 - 11 <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 371 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 DUP 122 <0.250 <0.250
12/8/2020 12.8 49.1 0.364
12/8/2020 DUP 13.0 49.9 0.380
3/5/2021 27.6 0.861 <0.250
3/5/2021 DUP 28.2 0.920 <0.250
6/16/2021 35.6 71.8 3.52
6/16/2021 DUP 30.8 70.3 3.41
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
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Table 4

Groundwater Analytical Results—Ammonia, Nitrate, and Nitrite
NuStar Vancouver Facility
Vancouver, Washington

Well Number Sample Date Ammonia (as Nitrogen) | Nitr?te-l\.litrogen | Nitrite-Nitrogen
Concentrations in mg/L (ppm)
MW-13 12/3/2019 63.2 <0.250 <0.250
(continued) 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
3/4/2021 321 <0.250 <0.250
6/15/2021 21.2 11.0 <0.250
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 32,5 305 <0.250
12/9/2020 21.3 200 <0.250
3/4/2021 15.9 258 <0.250
6/15/2021 6.79 158 <1.25R-04
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
6/17/2021 <0.0200 5.38 <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
3/3/2021 <0.0200 7.09 <0.250
6/16/2021 0.022 8.66 <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
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Table 4

Groundwater Analytical Results—Ammonia, Nitrate, and Nitrite
NuStar Vancouver Facility
Vancouver, Washington

Ammonia (as Nitrogen) |

Nitrate-Nitrogen

Nitrite-Nitrogen

Well Number Sample Date Concentrations in me/L (ppm)

MW-17 12/3/2019 0.353 15.9 <0.250
(continued) 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
3/3/2021 1.00 2.95 <0.250
6/15/2021 0.146 28.1 <0.250

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
3/3/2021 <0.0200 0.528 <0.250
6/17/2021 <0.0200 0.467 <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
3/3/2021 156 137 <0.250
3/3/2021 DUP 166 160 <0.250
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Table 4

Groundwater Analytical Results—Ammonia, Nitrate, and Nitrite
NuStar Vancouver Facility
Vancouver, Washington

Ammonia (as Nitrogen) |

Nitrate-Nitrogen |

Nitrite-Nitrogen

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

MW-19 6/16/2021 115D 152 <1.25 R-04
(continued) 6/16/2021 DUP 234D 146 <1.25 R-04
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
3/3/2021 0.198 <0.250 <0.250
6/17/2021 0.187 <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
3/2/2021 <0.0200 0.330 <0.250
6/17/2021 <0.0200 <0.250 <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 211 <0.250
10/7/2020 <0.0200 5.67 <0.250
12/9/2020 <0.0200 6.15 <0.250
3/2/2021 0.117 3.70 <0.250
6/16/2021 0.0620 5.77 <0.250
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Table 4

Groundwater Analytical Results—Ammonia, Nitrate, and Nitrite
NuStar Vancouver Facility

Vancouver, Washington

Well Number Sample Date Ammonia (as Nitrogen) | Nitréte-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 4.15 211
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
3/4/2021 2.30 7.39 2.47
6/15/2021 17.6 11.0 2.99

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
3/4/2021 0.206 <0.250 <0.250
6/15/2021 0.328 <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
3/2/2021 <0.0200 0.616 <0.250
6/17/2021 0.0410 0.650 <0.250
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Table 4

Groundwater Analytical Results—Ammonia, Nitrate, and Nitrite
NuStar Vancouver Facility
Vancouver, Washington

Well Number Sample Date Ammonia (as Nitrogen) | Nitréte-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
3/3/2021 <0.0200 1.30 <0.250
6/17/2021 0.0260 5.43 <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
3/3/2021 0.163 <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
3/2/2021 <0.0200 0.797 <0.250
6/17/2021 <0.0200 0.675 <0.250
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Table 4

Groundwater Analytical Results—Ammonia, Nitrate, and Nitrite
NuStar 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 <2.5
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

3/4/2021 55.2 457 <0.250

6/17/2021 55.3 583 H-01 <0.250

MW-32i 11/10/2017 <0.050 1.33 <0.10

3/2/2021 <0.0200 1.36 <0.250

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

3/2/2021 <0.0200 <0.250 <0.250

EW-1 11/9/2017 <0.050 0.50 <0.10
7/1/2018 <0.050 291 <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

3/2/2021 <0.0200 25.3 <0.250

6/16/2021 <0.0200 28.4 <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 <13 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

Please refer to notes at end of table
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Table 4

Groundwater Analytical Results—Ammonia, Nitrate, and Nitrite
NuStar Vancouver Facility
Vancouver, Washington

Ammonia (as Nitrogen) |

Nitrate-Nitrogen

Nitrite-Nitrogen

Well Number Sample Date Concentrations in mg/L (ppm)
S-1 10/7/2020 <0.0200 1.86 <0.250
(continued) 12/8/2020 0.0210 1.40 <0.250
3/3/2021 <0.0200 1.39 <0.250
6/15/2021 <0.0200 1.54 <0.250
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
3/3/2021 5.61 <0.250 <0.250
6/15/2021 5.56 <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
3/4/2021 233 0.731 <0.250
6/16/2021 188 0.398 <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
3/4/2021 <0.0200 2.18 <0.250
6/16/2021 <0.0200 0.908 <0.250

Please refer to notes at end of table
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Table 4

Groundwater Analytical Results—Ammonia, Nitrate, and Nitrite
NuStar Vancouver Facility

Vancouver, Washington

Well Number Sample Date Ammonia (as Nitrogen) | Nitr?te-l\.litrogen | Nitrite-Nitrogen
Concentrations in mg/L (ppm)
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
6/16/2021 0.130 0.552 <0.250
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
3/4/2021 115 3.23 <0.250
6/17/2021 60.9 <0.250 <0.250
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
3/4/2021 <0.0200 0.606 <0.250
6/17/2021 <0.0200 0.590 <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
6/17/2021 <0.0200 0.282 <0.250

Please refer to notes at end of table
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Table 4

Groundwater Analytical Results—Ammonia, Nitrate, and Nitrite
NuStar Vancouver Facility

Vancouver, Washington

Well Number Sample Date Ammonia (as Nitrogen) | Nitréte-l\.litrogen | Nitrite-Nitrogen
Concentrations in mg/L (ppm)
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
6/17/2021 <0.0200 <0.250 <0.250
MGMS3-4(40) 9/22/2015 11 <.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
3/4/2021 2.35 <0.250 <0.250
3/4/2021 DUP 2.30 <0.250 <0.250
6/16/2021 2.33 <0.250 <0.250
6/16/2021 DUP 2.35 <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
3/4/2021 <0.0200 0.376 <0.250
6/16/2021 <0.0200 0.318 <0.250

Please refer to notes at end of table
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Table 4

Groundwater Analytical Results—Ammonia, Nitrate, and Nitrite
NuStar Vancouver Facility

Vancouver, Washington

Well Number Sample Date Ammonia (as Nitrogen) | Nitréte-l\.litrogen | Nitrite-Nitrogen
Concentrations in mg/L (ppm)
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
6/16/2021 <0.0200 0.352 <0.250
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
3/3/2021 6.68 140 <0.250
6/16/2021 2.71 70.1 0.690
MP-3 6/28/2018 18.8 138 0.42
Notes:

. 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.

10. D = Relative percent difference (RPD) between sample and duplicate is outside of the acceptable range of +/- 30%.
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Table 5

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

Volatile Organic Compounds

Attenuation Chemistry

Field Parameters

. cis-1,2- trans-1,2- . 1,1- 1,1- 1,2- 1,1,1- . Oxidation
Well Number | Sample Date | Tetrachloro  Trichloro Dichloro Dichloro VmYI Ethene Dichloro Dichloro Dichloro Trichloro Total Organic Carbon Dissolved Reduction
ethene ethene chloride Oxygen ]
ethene ethene ethene ethane ethane ethane Potential
Concentrations in ug/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 3.3 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 1.4 219 <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 15 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
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
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 2.5 <0.50 2.5 <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

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
. cis-1,2- trans-1,2- . 1,1- 1,1- 1,2- 1,1,1- . Oxidation
Well Number | Sample Date | Tetrachloro  Trichloro Dichloro Dichloro VmYI Ethene Dichloro Dichloro Dichloro Trichloro Total Organic Carbon Dissolved Reduction
ethene ethene chloride Oxygen ]
ethene ethene ethene ethane ethane ethane Potential
Concentrations in pg/L (mg/L) (mg/L) (mV)
MW-7 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
(continued) 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 93.4
6/5/2019 28.4 12.7 20.2 <0.400 1.15 <1.0 0.559 291 <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
3/3/2021 56.4 22.4 20.0 <0.400 <0.400 <1.0 1.28 <0.400 <0.400 <0.400 4.53 2.79 103.9
6/16/2021 78.0 39.6 35.5 <0.400 0.450 <1.0 4.30 0.927 <0.400 <0.400 8.63 2.55 195.0
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 11 <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 49 <25 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
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
6/14/2013 330 70 190 1.6 1.8 2.96 14 4.5 <0.90 14 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 <15 <15 33 <15 2.2 <15 1.8 38 0.69 -18.7
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Table 5

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

Volatile Organic Compounds

Attenuation Chemistry

Field Parameters

. cis-1,2- trans-1,2- . 1,1- 1,1- 1,2- 1,1,1- . Oxidation
Well Number | Sample Date | Tetrachloro  Trichloro Dichloro Dichloro VmYI Ethene Dichloro Dichloro Dichloro Trichloro Total Organic Carbon Dissolved Reduction
ethene ethene chloride Oxygen ]
ethene ethene ethene ethane ethane ethane Potential
Concentrations in pg/L (mg/L) (mg/L) (mV)
MP-1 6/23/2014 1,200 130 290 1.7 5.0 19.6 23 4.9 <15 9.5 34 3.00 -14.0
(continued) 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
3/3/2021 831 100 70.1 <2.00 <2.00 <1.0 <2.00 2.34 <2.00 <2.00 1.83 6.85 19.3
6/16/2021 309 52.0 70.7 <4.00 <4.00 <1.0 <4.00 <4.00 <4.00 <4.00 2.81 1.88 266.0
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 23 3.3 0.84 239.5
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Table 5

Interim Action: Groundwater Analytical Results
NuStar Vancouver Facility

Vancouver, Washington

Volatile Organic Compounds Attenuation Chemistry Field Parameters
] cis-1,2- trans-1,2- ] 1,1- 1,1- 1,2- 1,1,1- ] Oxidation
Well Number | Sample Date | Tetrachloro  Trichloro Dichloro Dichloro VmYI Ethene Dichloro Dichloro Dichloro Trichloro Total Organic Carbon Dissolved Reduction
ethene ethene chloride Oxygen ]
ethene ethene ethene ethane ethane ethane Potential
Concentrations in pg/L (mg/L) (mg/L) (mV)
EX 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
(continued) 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 11.4 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 13 120 150 0.68 3.4 <0.50 0.59 110 1.23 -68.3
9/14/2012 3.0 <15 320 <15 42 47.2 <15 1.5 <15 <15 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 11.9
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 0.41 -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 2.41 -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 94.4 213 427 <0.50 2.1 <1.0 <0.50 <0.50 <0.50 <0.50 7.5 -- --
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
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 23.5 <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
6/17/2021 4,570 322 415 2.33 22.2 <1.0 4.55 3.90 <0.400 124 5.3 3.02 67.5
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Table 5

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

Volatile Organic Compounds

Attenuation Chemistry

Field Parameters

. cis-1,2- trans-1,2- . 1,1- 1,1- 1,2- 1,1,1- . Oxidation
Well Number | Sample Date | Tetrachloro  Trichloro Dichloro Dichloro VmYI Ethene Dichloro Dichloro Dichloro Trichloro Total Organic Carbon Dissolved Reduction
ethene ethene chloride Oxygen ]
ethene ethene ethene ethane ethane ethane Potential
Concentrations in pg/L (mg/L) (mg/L) (mV)
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 23 <15 <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 2,250 234 225 <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
3/8/2016 325 209 1,380 16.2 213 <10.0 15.4 79.9 <3.6 7.7 5.5 0.71 62.2
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 <10.0 115 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 <1l.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 326J 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
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Table 5

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

Volatile Organic Compounds

Attenuation Chemistry

Field Parameters

] cis-1,2- trans-1,2- ] 1,1- 1,1- 1,2- 1,1,1- ] Oxidation
Well Number | Sample Date | Tetrachloro  Trichloro Dichloro Dichloro VmYI Ethene Dichloro Dichloro Dichloro Trichloro Total Organic Carbon Dissolved Reduction
ethene ethene chloride Oxygen ]
ethene ethene ethene ethane ethane ethane Potential
Concentrations in pg/L (mg/L) (mg/L) (mV)
MW-12 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
(continued) 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
3/5/2021 6.73 4.92 8.6 <0.400 0.436 <1.0 1.55 <0.400 <0.400 <0.400 8.33 0.68 -4.2
6/16/2021 8.85 9.62 34.0 0.426 35.7 14.0 6.90 <0.400 <0.400 <0.400 10.7 2.90 273.2
MW-24i 6/7/2011 6.6 14 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 23 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 13 <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 13 <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
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
6/18/2015 <0.50 <0.50 3.4 <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 23 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 1.5 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) 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
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Table 5

Interim Action: Groundwater Analytical Results
NuStar Vancouver Facility

Vancouver, Washington

Volatile Organic Compounds Attenuation Chemistry Field Parameters
] cis-1,2- trans-1,2- ] 1,1- 1,1- 1,2- 1,1,1- ] Oxidation
Well Number | Sample Date | Tetrachloro  Trichloro Dichloro Dichloro VmYI Ethene Dichloro Dichloro Dichloro Trichloro Total Organic Carbon Dissolved Reduction
ethene ethene chloride Oxygen ]
ethene ethene ethene ethane ethane ethane Potential
Concentrations in pg/L (mg/L) (mg/L) (mV)
MW-24i 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
(continued) 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 2.84 291 <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
3/3/2021 0.955 <0.400 0.505 <0.400 <0.400 <1.0 <0.400 <0.400 <0.400 <0.400 <1.00 6.41 22.2
6/17/2021 15.7 8.00 9.31 <0.400 <0.400 <1.0 0.989 <0.400 <0.400 <0.400 <1.50 2.99 132.0
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 23 38 <2.0 5.2 290 1.22 -73.6
6/19/2012 7.2 2.5 20 13 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 13 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 14 330 143 4.8 28 <0.50 1.6 98 0.27 -209.9
12/16/2013 2.4 1.4 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
3/20/2015 31 22 47 <0.50 17 8.1 3.9 4.3 <0.50 <0.50 8 20.02 -83.7
6/19/2015 18.4 12.8 53.8 <0.50 48.3 33.7 1.3 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 24.9 <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 12.1 <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 31.3 195 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

Please refer to notes at end of table.

File No. 0060-002-012
Page 7 of 11

wWE

»

Cascadia
Associates, LLC



Table 5

Interim Action: Groundwater Analytical Results
NuStar Vancouver Facility

Vancouver, Washington

Volatile Organic Compounds Attenuation Chemistry Field Parameters
. cis-1,2- trans-1,2- . 1,1- 1,1- 1,2- 1,1,1- . Oxidation
Well Number | Sample Date | Tetrachloro  Trichloro Dichloro Dichloro VmYI Ethene Dichloro Dichloro Dichloro Trichloro Total Organic Carbon Dissolved Reduction
ethene ethene chloride Oxygen ]
ethene ethene ethene ethane ethane ethane Potential
Concentrations in pg/L (mg/L) (mg/L) (mV)
MGMS2-40 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
(continued) 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 12.0 249 <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 14.6 104 37.8 <0.400 145 19 0.960 28.2 <0.400 <0.400 4.83 0.64 104.5
9/27/2019 17.0 131 73.8 <0.400 101 14 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
3/4/2021 115 59.9 159 1.12 725 <1.0 25.1 3.83 <0.400 <0.400 5.17 1.97 -19.5
6/17/2021 68.8 35.6 181 0.975 66.3 <1.0 20.7 3.25 <0.400 <0.400 4.93 2.75 82.2
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 0.396J 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 29.1 241 -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
3/4/2021 <0.400 0.996 3.48 0.494 274 16.0 11.9 <0.400 <0.400 <0.400 12.9 3.06 -120.8
6/15/2021 1.01 2.56 134 0.673 12.9 1.00 1.12 <0.400 <0.400 <0.400 20.9 4.20 10.0
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
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Table 5

Interim Action: Groundwater Analytical Results
NuStar Vancouver Facility

Vancouver, Washington

Volatile Organic Compounds Attenuation Chemistry Field Parameters
. cis-1,2- trans-1,2- . 1,1- 1,1- 1,2- 1,1,1- . Oxidation
Well Number | Sample Date | Tetrachloro  Trichloro Dichloro Dichloro VmYI Ethene Dichloro Dichloro Dichloro Trichloro Total Organic Carbon Dissolved Reduction
ethene ethene chloride Oxygen ]
ethene ethene ethene ethane ethane ethane Potential
Concentrations in pg/L (mg/L) (mg/L) (mV)
MW-14 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
(continued) 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 4.58 125 <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 50.0 441 110.9
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
3/4/2021 128 410 161 2.51 <0.400 <1.0 9.39 3.76 <0.400 1.24 2.16 8.52 84.7
6/15/2021 28.3 80.6 23.8 <0.400 <0.400 <1.0 0.87 0.485 <0.400 <0.400 2.44 7.35 -23.0
MW-19 9/26/2016 1,520 592 235 <5.0 10.1 <10.0 11.0 10.4 <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 1,160 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 32.3 314 59.0 0.225) 17.0 29.9 1.43 135.6
6/28/2018 177 191 4190 184 799 271 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 35.4 <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
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Table 5

Interim Action: Groundwater Analytical Results

NuStar Vancouver Facility
Vancouver, Washington

Volatile Organic Compounds Attenuation Chemistry Field Parameters
. cis-1,2- trans-1,2- . 1,1- 1,1- 1,2- 1,1,1- . Oxidation
Well Number | Sample Date | Tetrachloro  Trichloro Dichloro Dichloro VmYI Ethene Dichloro Dichloro Dichloro Trichloro Total Organic Carbon Dissolved Reduction
ethene ethene chloride Oxygen ]
ethene ethene ethene ethane ethane ethane Potential
Concentrations in pg/L (mg/L) (mg/L) (mV)
MW-19 3/3/2021 4,470 1,880 1,120 114 53.6 <1.0 41.4 51.0 <0.4 27.8 5.84 6.47 24.6
(continued) 6/16/2021 4,770 1,190 1,260 15.1 80.8 1.3 58.0 28.2 <10 22.5 7.63 2.95 391.7
MW-26 9/26/2016 160 288 61.1 1.6 <0.50 N/A 1.1 3.9 <0.50 24 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,)J 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
3/4/2021 151 320 89.4 2.39 <0.4 <1.0 5.92 1.89 <0.4 2.04 2.87 1.97 1415
6/17/2021 132 366 72.3 1.92 <1.0 <1.0 4.35 1.43 <1.0 2.06 3.42 6.13 226.5
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 12.9 117 <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 <2.5 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 <1.0 225 148 <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
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Table 5
Interim Action: Groundwater Analytical Results
NuStar Vancouver Facility
Vancouver, Washington

Volatile Organic Compounds

Attenuation Chemistry

Field Parameters

. cis-1,2- trans-1,2- . 1,1- 1,1- 1,2- 1,1,1- . Oxidation
Well Number | Sample Date | Tetrachloro  Trichloro Dichloro Dichloro VmYI Ethene Dichloro Dichloro Dichloro Trichloro Total Organic Carbon Dissolved Reduction
ethene ethene chloride Oxygen ]
ethene ethene ethene ethane ethane ethane Potential
Concentrations in pg/L (mg/L) (mg/L) (mV)
MGMS1-43 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
(continued) 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
3/4/2021 135 388 2,840 38.5 161 <1.0 128 29.0 <4 <4 5.64 1.46 -22.8
6/16/2021 90.5 297 2,690 34.9 153 1.6 103 20.8 <10 <10 6.53 0.58 -71.8
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 14 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
3/4/2021 0.698 <0.400 111 <0.400 137 13 6.69 <0.400 <0.400 <0.400 3.35 2.96 -137.2
6/16/2021 0.486 <0.400 16.3 <0.400 109 6.2 4.74 <0.400 <0.400 <0.400 2.87 0.74 -152.3
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. --=Not sampled
6. B = The analyte was found in the associated method blank
7. J=Value is estimated
8. Ethene is 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 2.9 1.0 -
3/22/2012 6.8 -12.0 5.4 -12.0 13 0.05 -
4/26/2012 13 -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 13 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 2.1 0.1 Used APEX PID #3.
10/24/2013 13 -20.0 1.2 -20.0 23 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 1.4 -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 2.1 -17.0 0.6 -17.0 1.7 -- -
10/27/2014 0.4 -26.0 1.4 -26.0 23 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 204 -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 = photionization detector

uh W

File No. 0060-002-012
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PID readings in parts per million (ppm), calibrated to 100 ppm isobutylene.
Pressure readings in inches of water, measured with magnehelic gauge.

-- = Not available; branch not in use or no measurement collected during the site visit.
* = 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- ?IS_I'Z_ tr?ns-l,z- Methylene | Tetrachloro- Trichloro-| Vinyl
Trichloro- | Dichloro- | Dichloro-| Dichloro- X 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 <15 15 <0.51
System Effluent North_Effluent_082212 8/22/2012 <1.6 <3.2 <1.6 <1.6 <1.4 140 <15 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
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- ?IS_I'Z_ tr?ns-l,z- 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 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 <15 32 <1.5 <21 <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
System Effluent SVE North 5/14/2015 <1.6 <3.2 <1.6 <1.6 <14 <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 <1.4 84 2.0 6 <1.0

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- ?IS_I'Z_ tr?ns-l,z- Methylene | Tetrachloro- Trichloro-| Vinyl
Trichloro- | Dichloro- | Dichloro-| Dichloro- X Toluene .
Sampling Location Sample ID Date Chloride ethene ethene | Chloride
ethane | ethene | ethene | ethene
Concentrations in pg/m3
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 <1.5 <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 <2.1 <1.0
System Effluent SVE_North_Effluent_112816 | 11/28/2016 <1.6 <3.2 <1.6 <1.6 <14 2.8 3.9 <2.1 <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 <1.5 <2.1 <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 <14 3.9 3.7 <2.1 <1.0
Notes:

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.
Bold value represents detected concentration of listed analyte.
< = 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 19.0 29 6.1 System switch off upon arriv?l. 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 41.5 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 43 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 -15 154 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 53 Used Apex PID #3
12/27/2013 0.3 -19 7.7 55.0 3.1 32 0.0 54 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 3.4 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

Pre-Blower

Post Blower (Pre-

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 3.4 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 56 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 -18 345 29.0 375 17.0 373 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 Used Cascadia PID
3/8/2019 0.7 -24 19.2 28.0 12.1 16.0 124 6.0 Used Cascadia PID
5/7/2019 4.0 -20 33.0 29.0 25.4 17.0 25.8 7.0 Used Cascadia PID
7/8/2019 0.6 -21 33.6 29.0 26.1 17.0 27.1 7.0 Used Cascadia PID
9/9/2019 1.0 -21 29.7 29.0 27.1 17.0 22.8 6.0 Used Cascadia PID
11/4/2019 0.9 -21 31.6 29.0 18.1 12.0 16.2 6.0 Used Cascadia PID
1/10/2020 0.1 -21 6.3 29.0 4.2 16.0 3.5 6.0 Used Cascadia PID
12/14/2020 0.6 -18 52.9 30.0 25.2 17.0 21.9 6.0 Used Cascadia PID
2/23/2021 0.1 -21 13.1 30.0 16.8 17.0 7.2 6.0 Used Cascadia PID
4/9/2021 0.0 -17 303.4 30.0 281.1 18.0 278.6 7.0 Used FEI miniRAE 30.00 PID
6/18/2021 0.2 -16 26.7 30.0 32.4 18.0 253 7.0 Used Cascadia PID

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 or not applicable.

W& Cascadia
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Table 9

South SVE System — Analytical Results
NuStar Vancouver Facility

Vancouver, Washington

. 1,1- . 1,1- (‘:IS-].,Z- 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 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 <21 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 24 <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 <15 <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 33 <2.7 <1.5 <1.6 <2.1 3.7 <5.2
Pre Carbon South_PreCarbon_022813 2/28/2013 <5.9 <15 8.5 <7.7 <6.7 940 <7.3 <7.9 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 <8.4 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-].,Z- 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 <1.4 1.2 <1.1 <1.1 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 <2.1 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 <11 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 <14 <2.7 <15 <1.6 <21 <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 33 4.9 290 4.2 <4.3 <34 <1.9 33 21 14 <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-].,Z- 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 34 <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 <15 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 <15 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 <1.4 550 29 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
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Table 9

South SVE System — Analytical Results

NuStar Vancouver Facility
Vancouver, Washington

. 1,1- . 1,1- (‘:IS-].,Z- 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 <1.4 24 1.8 <1.6 <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 2.4 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 90 1,100 <51 <256
Post Carbon SVE_SOUTH_POST CARBON_082817 8/28/2017 <1.2 5.8 2 <1.6 24 160 23 <1.6 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 53 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 <15 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 <15 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 14 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 <1.3 <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

File No. 0060-002-012
Page 4 of 5

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-].,Z- tr-ans-1,2- Methylene | Tetrachloro _1'1'1- Trichloroe| Vinyl Total
. . Dichloroe | Dichloroe | Dichloroe | Dichloroe . Toluene (Trichloroe X
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 <21 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 23 <1.6 <21 15 73
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 <21 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 <15 <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 <15 <1.6 <21 <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 <4.4 <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 <39 <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 <54 180 <2.7 <24 <4.6 <2.6 8.9 <3.6 <1.7 <5.9
Pre Carbon SVE_South_PreCarbon_022321 2/23/2021 <35 <91 120 <46 <500 18,000 <43 <47 390 <29 <100
Post Carbon SVE_South_PostCarbon_022321 2/23/2021 24 6.0 150 3.5 <27 <4.2 <2.3 7.0 36 <1.6 <54
Pre Carbon SVE_South_PreCarbon_040921 4/9/2021 <13 <34 150 <17 <190 14,000 <16 32 450 <11 <38
Post Carbon SVE_South_PostCarbon_040921 4/9/2021 5.0 <4.2 390 9.7 <23 <3.6 <2.0 7.1 41 <1.3 <4.6
Pre Carbon SVE_South_PreCarbon_061721 6/17/2021 <11 <29 94 <15 <160 11,000 <14 31 380 <9.4 <32
Post Carbon SVE_South_PostCarbon_061721 6/17/2021 <7.8 <20 400 <10 <110 340 <9.7 940 4,800 <6.6 <22

Notes:

oOukhwWwNE

File No. 0060-002-012
Page 5 of 5

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 0.05 215 113 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 1.4 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 2.0 215 153 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 -k --* --* X

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 3
(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
. Approximate
.. VOC Removal Rate | Days of Operation Approximate VOCs Cumulative 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.
W& Cascadia
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Table 10

North SVE System — VOC Mass Removal
NuStar Vancouver Facility

Vancouver, Washington

Approximate VOCs Approximate
.. 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. 6. Ibs = pounds
2. cfm = cubic feet per minute 7. * = Not measured/sampled; system intentionally shut down to
3. mg/m3 = 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 " /m? (Ib/day) Overation VOCs Removed |Cumulative VOCs
(in water) (cfm) (mg/m’) v P (Ibs) Removed (lbs)
10/6/2011 Startup 33.0 590 46 24 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 1.9 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 31 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 14 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 13 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 ApprO).(lmate
Sample Date Activity Pressure 3 . 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 1.1 36 42 1,832
11/3/2014 Sample 50.0 -- 25 1.5 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 1.1 31 39 1,980
3/30/2015 Sample 29.0 -- 18 1.1 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 1.1 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.
W& Cascadia
File No. 0060-002-012 .
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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 . 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
Estimated (using
12/21/2017 November effluent data) 30.0 - 23 1.4 22 30 3,530
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.
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 . 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 13 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
2/23/2021 Sample 30.0 - 19 0.8 71 79 4,514
4/9/2021 Sample 30.0 - 15 0.6 45 32 4,546
6/17/2021 Sample 30.0 - 12 0.5 69 38 4,584
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

W& Cascadia
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RIVER STAGE DATA (feet NGVD29(47))
Maximum: 1.59

Document Path: P:\19\19001009\GIS\MXD\GWM_1SA_2021\Fig3_Shallow _Q1.mxd

Minimum: -0.37
Average: 0.53
DRAFT

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 NOVEMBER 1, 2021.

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 NOVEMBER 1, 2021.
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

Document Path: P:\19\19001009\GIS\MXD\GWM_1SA 2021\Fig4 Int Q1.mxd,

Minimum: -0.39
Average: 0.18
DRAFT

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 November 1, 2021.

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 November 1, 2021.
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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 PRIMARILY BASED ON WSDOT BENCHMARK -
DESIGNATED "PEPSI". THE BENCHMARK ELEVATION IS

PRESUMED TO APPROXIMATE THE NGVD29(47) DATUM USED

BY CLARK COUNTY. NINE WELLS WERE RESURVEYED IN JUNE 2021 AND ARE
BASED ON PORT OF VANCOUVER BENCHMARK 108 SURVEYED BY
MACKAY SPOSITO. THE "PEPSI" BENCHMARK WAS DESTROYED

BY RECENT SIDEWALK DEMOLITION.

4. RIVER STAGE MEASUREMENTS FROM NOAA STATION ID

9440083 VANCOUVER, WASHINGTON FROM

9:36 AM TO 11:48 AM ON JUNE 14, 2021.

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 JUNE 14, 2021.
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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. NINE WELLS WERE RESURVEYED IN JUNE 2021 AND ARE
BASED ON PORT OF VANCOUVER BENCHMARK 108 SURVEYED BY
MACKAY SPOSITO. THE "PEPSI" BENCHMARK WAS DESTROYED

BY RECENT SIDEWALK DEMOLITION.

4. RIVER STAGE MEASUREMENTS FROM NOAA STATION ID

9440083 VANCOUVER, WASHINGTON FROM

10:30 AM TO 12:30 PM ON JUNE 1, 2021.

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 JUNE 1, 2021.
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Nitrate 8.66 \ Val
; MW-F K
MW-13 Ammonia | 0.022 \” NM ./
Nitrate 11.0 /
Us ~ *
Ammonia | 21.2 €/?i/?§§%/ MW-15 \../.
"OQ;';%S Nitrate 5.38
MW-19/ MW- 19 DUP - s Ammonia | <0.0200
Nitrate 152 146 ,.' MW-19i
Ammonia| 115D 23.4D MGMS1 73 50 0 ¥l Nltrate. <0.250
: /{ Ammonia | 0.187
Nitrate 0.398 0.908 H
Ammonia 188 <0.0200 \q,\ MW-3 ]
KN Nitrate 9.06 .
o Ammonia | 0.023 !
MW- 12/ MW- 12 DUP MW-2
Nitrate 71.8 70.3 Nitrate <0.250
Ammonia | 35.6 30.8 ! Ammonia
,?/l/é\ ) -i
R N5 i
N
MGMS2 40 60 MW-1 N H
DRAFT Nitrate | <0250 | 0.590 Nitrate | 62.6 \”\ 1
Ammonia| 60.9 | <0.0200 Ammonia| 323 N ./
’-;
MGMS3 40 60 10
Nitrate <©0.250 | 0.318 EW-1
Ammonia [ 2.35 | <0.0200 “INitrate 28.4 MW-6 e
Ammonia | <0.0200 Nitrate <0.250 <
Ammonia | 3.05 a -
Nitrate and Ammonia Concentrations
in Groundwater (June 2021)
NOTES: First Semi-Annual Groundwater Monitoring Report 2021
1. BASE PLAN PREPARED FROM AN AUTOCAD FILE (SECOR FIGURE 1, JOB 150T.STSRV.05.0012). NuStar Terminals Services, Inc. Vancouver Facility
2. <=NOT DETECTED AT OR ABOVE THE SPECIFIED LABORATORY METHOD REPORTING LIMIT (MRL). Vancouver, Washington
3. NM = NOT MEASURED.
4. D = RELATIVE PERCENT DIFFERENCE (RPD) BETWEEN SAMPLE AND DUPLICATE IS OUTSIDE e Fi
THE ACCEPTABLE RANGE OF +/- 30%. & e igure
"f Cascadia 10
; Associates, LLC
7/29/2021 Project No.: 0060-008-002 Drawn by: ES [ Checked by: SBSl | S Fsociles
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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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2008/2011 Bioremediation

First Semi-Annual Groundwater Monitoring Report 2021
NuStar Terminals Services, Inc. Vancouver Facility

Injection Locations

Vancouver, Washington

. Project | 0060-002-008 | Figure
“; Coscodlo Number g
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T MW-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).

0 80 First Semi-Annual Groundwater Monitoring Report 2021
2. INJECTION LOCATIONS BASED ON FIELD MEASUREMENTS < ‘ NUStar Terminals Services. Inc. Vancouver Facilit
TO EXISTING SITE STRUCTURES. . . , Inc. y
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.

. Project | 0n60-002-008 | Figure
W& Cascadia | Number g
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VE-6-2 (S/D)

~ ‘
~
~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)

2008 INTERIM ACTION VAPOR EXTRACTION
WELL LOCATION

VAPOR EXTRACTION WELL (2000-2005)

EARLY 2000s INTERIM ACTION
GROUNDWATER EXTRACTION WELL

EARLY 2000s INTERIM ACTION
GROUNDWATER INJECTION WELL
AND VAPOR EXTRACTION WELL
GROUNDWATER MONITORING WELL
MULTI-LEVEL GROUNDWATER WELL
CATCH BASIN

BUILDING

FENCE

ELECTRICAL

SYSTEM ELECTRICAL

STORM SEWER

WATER

MANHOLE

RAILROAD TRACKS

UNDERGROUND SOIL VAPOR
EXTRACTION (SVE) PIPING

S +\ VE-9-2 (S/D) N v /
S /* A ‘ve.g‘-s (S/D)
“ N~ /
~ i %
~ / VE-9-1 (S/D)
\\ /)v
\\ J VE-10-2 (S/D) ///
\ / -
[ X | -7 \
~
; / b @
x VE-10-3 (S/D
L \7‘\ ‘ (S/D)
\ N |
~ »
NOTES: v N VE0e1 (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.

N

74
SOUTH SOIL VAPOR' '?l//C‘g 7% 6,?
EXTRACTION UNIT S £y,
(WITH CARBON 4 4/4
TREATMENT VESSELS) C/( /7)()9 N

BLUE NORTH VAPOR EXTRACTION UNIT

GREEN SOUTH VAPOR EXTRACTION UNIT

0 40 80

2011 SVE Layout

First Semi-Annual Groundwater Monitoring Report 2021
NuStar Terminals Services, Inc. Vancouver Facility
Vancouver, Washington

Scale in Feet
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Mass Removal Rate (lbs/day)
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Legend:
== \olatile Organic Compound (VOC) Removal Rate (lbs/day)

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

North SVE System — VOC Mass Removal

First Semi-Annual Groundwater Monitoring Report 2021
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Legend: Date
~—* Volatile Organic Compound (VOC) Removal Rate (Ibs/day) South SVE System — VOC Mass Removal

First Semi-Annual Groundwater Monitoring Report 2021
NuStar Terminals, Inc. Vancouver Facility

—8—  Approximate Cumulative VOCs Removed (lbs) v Washinat
ancouver, Washington
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APPENDIX A
FIELD SAMPLING DATA SHEETS



WELL GAGING DATA SHEET

/
=2/ /1) Job Number:
* t C asca d i a Clie.nt: I‘ustal/ - Valllcouver Date:
* Associates, LLC Project: {2QTTGWM Sampler:
Weather: Time ln/Out:l
WATER LEVEL DATA
PP | pepthto | Product | P | wen
WellLD. | Well Completion Zone |  Time produce | Water | Thickness | o° " | Diameter Notes/Other Remarks
(feet) (feet) (Y ey | )
MW-1 Shallow 25 7 18.57 35 2
MW-2 Shallow {230 Tl .9 40 2
MW-3 Shallow (50 e 32 35 2
MW-5 Shallow 124% 1594 38 2
MW-6 Shallow 12D 15.03 35 2
MW-7 Shallow 11600 25. 74’ 40 4
MW-8 Shallow 17203 25 18| 40 4
MW-9 Shallow 111(0 Zs"ei , 40 4
MW-10 Shallow n\se 6.2+ 40 4
MW-12 Shallow 35 24.3 | 40 4
MW-13 Shallow oS0 25.6% 40 4
MW-14 Shallow \C\o 72(s.C% 40 4
MW-15 Shallow 1218 fbl 4} 40 4
MW-16 Shallow 12\ 16,15 40 4
MW-17 Shallow nNdy 15234 40 4
MW-18i Lower Intermediate 79 2
MW-19 Shallow N1l 2.6 45 2
MW-19i Upper Intermediate | | | (L 161 60.5 2 Bolb exvackt
MW-20i Upper Intermediate | &7 15 .8% 55.5 2
MW-21i-40 | UpperIntermediate | &\ \ 7652 50 2
MW-21i-105 | Lower Intermediate | &3 (| 6.9 115.5 2
MW-22i Upper Intermediate 83*L 23.13 55.5 2
MW-23i Upper Intermediate | "} '8 26.41 65.5 2
MW-24i Intermediate | B0 4 AL 645 2
MW-24d | Deep Zone (Troutdale) | 8/%) .G | 230 2
MW-25i Intermediate &\o 214 60 2
: “Mw-26 Shallow nsy 25 8;7’ 42 2
EW-1 Shallow (240 13.9% 32 2
S-1 Upper Intermediate g 10 "LS',"‘S' 74 2
s-2 Shallow =) 1. 43 50 2
MW-18i Lower Intermediate | 817 G\ 79 2
MW-30i Lower Intermediate 85 2




WELL GAGING DATA SHEET

MW-31i Lower Intermediate [ ~fu\Sy—| 4] W\ |22 85 b
MW-32s Shallow 3\5 YA N 33 {” s kJ -\’V uu/{,_/
MW-32i Upper Intermediate | & | 9 T34 70
MW-E Shallow N M 35
MW-F Shallow 1240 11.2% 36.59
MW-G Shallow N 37
MGMS1-43 Shallow AU 15.43 116
MGMS1-60 Upper Intermediate C\ \q 158 116
MGMS1-110 Deep 41\ 75 .39 116
MGMS2-40 Shallow G 0% 24.29 140
MGMS2-60 | Upper Intermediate | §9 15.35 140
MGMS2-110 Deep 410 14473 140
MGMS2-132 Deep QL 15.A 140
MGMS3-40 Shallow 418 24,0 Y 140
MGMS3-60 | UpperIntermediate | G 2o 2440 140
MGMS3-101 Deep Q2L 24 .17 140
MGMS3-132 Deep 12+ 2.4 .Y 140

M-\

W\

k.05



%
Ko v 4P

—

Shalflor

JQ)/ G MN

Gste: 3}1[2,1

domt. Vot Vo Mo~
Sampler:
Well ID: Time: DTP: " pTW: T:i'::n“ec:s: Notes:
we-294 8] - Asr| —
We 4o § 1Y - Abg -
mw-32q| §/7] ~ |42 -
-1 §20 = .10 -
Mw-3QF| §37 - |87 ~
W gy — 3]
Mwsa-yo) % | . — #2489 | ~
maszbol 04| 7 FREE (O
Munse Al o _ RSy
Mamie(s) pe| = [ 9| -
st 48 g1 — |43 —
&m}"ét ?I‘? _ 2¢. 1% ~
Mg o 1 - (2129 —
Wgmss <o Q28| -~ | 14.19 -
Mgy G 13 T M| -
vamf3~fis 9% T |24 -
Mans3- 3L 9% vt E
Mo lote | — ot | —
W\B loS/D 5 25 Y -
pe-f e | - e -
w2 | = |X43] o
meen | (58] < [y |~
RLa | L0 b B A 0 2 v | R
o~ -2 [(5Y - QYX?' —
mo-10 /58 ~ Mz | -
o~ %] )203] T W% —




i "%\I%SL\LC‘WVN\&AA M i o 3 ’ ! , 2
Sampler: \/\'\j
W | me | o | W | e Notes
M -tb | 124 | - L\ —
-S| (28| — | 2§72 ] ~
MN-A|N220p) TS| —
a3l (230~ | MM T e pekd s
M-l 124e| — 19987 —




WELL MONITORING DATA SHEET

Well {D; My ~ ]2 Job Number: [ 4
W & Cascadia Qe Attt ﬁ" Mar e 3 w
Yoo | SEOCIOICE: LS Weather: £ 32_5' Time In/Out: Z:Qa /g 3
‘}LLbAT /
Monument Type: Fluslﬁ /p‘/Stnck -up Well Diameter: H " Depth to Free Product: =
Other Well Depth:  |Free Product Thickness: -
Monument Condition: &'/ Depth to Water: 0l ‘I.!L
Well Cap Lock Present: /,Y;i/ E)% Screened Interval: L Purge Volume: -~
Comments: | A ’
Purge Volume = (Water Height) X (Multiplier) X (# Casing Volumes) L
Water height multipliers (gal): ll inch well = 0.041 2-inch = 0.162 J |
PURGING DATA
Purge Method: B ID Pump Intake Depth: A ¢ —et——
Sampling Method: S W [4 K Tubing Mate S e
Cumulative
) Vel Volume DTW Purge Rate
fime P‘_JrgEd Purged (btc) (Smin) pH
lliters) (liters)
+-0.1 +/-05°C
1O Bal | ol [ 1glld 1A 1.8 wd_
i3 05 | L jen] s I ]
Zllp 0ol (461 lhca | d05| 3 8 2 /
319 02 [ Gyal /220815 11 14 |
¥22 G4/ 1% U9 /459 38 7
Ja5 | da [ .9 | 930 |/ (M
g2 ¥ A ol [19¢ | 92 A
s@t r L) | l2es [ 9% (8 241498 | ]
334 [ (o 11193 [/ (S0 K] |
X?ﬂ [ (42| [2./2] 936 | £ 02| 2 /
FYO < TG YH (200 9 Al (| ¥
PURGING DATA
sample ID: WL ~ \") sampling Flow Rate: o Analytical Laboratory: At x
sample Time: XY 0 Final Depth to Water: 2541 Did Well Dewater: i 2)
No. of Containers/Type Preservative Analysis/Method Field Filtered |Filter Size _|MS/MSD Duplicate D
ER SRS e\ AJOLS L —
\FLSY Ko s ok N &3 —— —
s L f — B L i st —
NOTES/ADDITIONAL COMMENTS

Nt Sepp\t BB THL —SHS

A




WELL MONITORING DATA SHEET

4y

ys
3.323 | Y9

well ID: [ Job Number:
L 4 Cascadia Client: Nipstar vand Date: /3 Fd
Project: 2L Sampler:
{4 Associates, LLC i i\
Weather: {" Time In/Out: 54 S §
i s /[
ELL DATA ’ /
- - Fluﬂ{n}o{mt/Stick—up Well Diameter: 1/ 9 Depth to Free Product: —_—
onumen e: — -
® other: . Well Depth: “~ |Free Product Thickness: —
Monument Condition: ~ dvs Depth to Water: ls‘l 7) |Water Column Length: —
Well Cap Lock Present: {es) No Screened Interval: -~ |Purge Volume: I
Comments: I A4
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 Il gal - 3.785 liters
N PURGING DATA .
Purge Method: —ﬁy P Pump Intake Depth: '}’\ 7
Sampling Method: o [,]/ Tubing Material & Type: S ;5 NEW //DE@D)
Vol Cumulative
. Po umj Ve DTW Purge Rate y Temp Cond DO ORP Clarity/Color
ime L,"ge Purged (btc) (L/min) P (°c) (uS/cm) (mg/L) (mV) Other Remarks
e (liters)
+/-0.1 +/-0.5°C +/-5% +/-0.5 ppm +/-20 mV
7 & ¢ v
09 1)1 o] 1521 SS9 1] S34L | 457 et
EX K2 B8 | qdr| 37 | 2F0q] 1270 i
99 | 1 GG/ [ Fer [ 22 [IF%] o] |
AJ c 1 w
ca\ Gt [ 9| 'Qe | 67

01 (H‘lxio‘w Wq 1233 [4s @
G\ L NELE R EPETIFUNS

950 (,m[ [0 x;% \zo | 137 $1.71 -
qz’ (.2/1 16520 | 1142|638 |
936 (.23 104G [4e | 1pK3[S5-3] |
939 2 Lo MU [10Lq[Stq | +
PURGING DATA
Sample ID: S - ‘ Sampling Flow Rate: 0 - 2 Analytical Laboratory: MS{
Sample Time: qb Final Depth to Water: }§ .2‘) Did Well Dewater: ‘/\]0
No. of Containers/Type Preservative Analysis/Method Field Filtered {Filter Size MS/MSD Duplicate ID
Ty 0 \/\'l | WIE e
Y150 | H2veo N> e

(Y250

—

NOZ o2

NOTES/ADDITIONAL COMMENTS

Poden ¢ g Le

9473 - 2497]




WELL MONITORING DATA SHEET

Well ID: i Job Number:
4 . ot ;
\N‘ COSCOdIG Clle‘nt‘. [VVS.VE VRN Date: . 3"3 N
’1 Associates, LLC Project \ G2\ e \/ .
! Weather: P\T‘\,] ‘77'?7’ Time In/Out: 6?'5 / ,bw
WELL DATA /
Fl{sh)wmu/ntbtick-up Well Diameter: l“ Depth to Free Product: —
Monument Type:
Othgr: / Well Depth: — Free Product Thickness: e
Monument Condition: ./1 Depth to Water: 1{‘4 ‘Water Column Length: —
Well Cap Lock Present: e No Screened Interval: L7 Purge Volume: —
Comments: [ .
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
PURGING DATA
purge Method: /57) pump Intake Depth: /V‘)
Sampling Method: LL Tubing Material & Type: S NEW /@D
Cumulative
i ST Volun:e DTW Purge Rate H Temp Cond DO ORP Clarity/Color
k4 T.Ttrfres? Purged (btc) (L/min) P Q) (uS/cm) (me/L) (mVv) Other Remarks
(liters)
+-0.1 +/-05°C +/-5% +/-0.5 ppm +/-20mV
459 Wy | og] (Ll 7% 24 YY.6o] G Ustrved
lonz, 158y Wb S 30 A4 ] .34 *3 3
08 oL Y (.3 Qe [ (BB M85 Y. L
RYY 4 2f.0¢ (47 03] 30 .50 3.«
10} 202 -4 e on| 143513 Yy | 232
/o149 2s-of] AL IO R
017 . © LS| 1o Sol e
\oro Lo S N2 Ist | ina | 3Y
\o 23 L s [TLaa (9G] oo 1057 SH. ved
2 09 (52l Lst] ¥l A& 15-C
1024 Ll EFINIEY (Wi« Alq| 3.¥
o2 o iR AEESINTARETINS

PURGING DATA

Sample ID: S - 2— Sampling Flow Rate: D. 9 L Analytical Laboratory: M( prd
Sample Time: k> ‘3‘? Final Depth to Water: 9 & . \ Lp|Did Well Dewater: V=
No. of Containers/Type Preservative Analysis/Method Field Filtered |Filter Size  |MS/MSD Duplicate ID
kYo e\ JULS L — -
—
L x2SV — NS a
1AL 2 ~
Y50 | dase N 2 :
” e

NOTES/ADDITIONAL COMMENTS

An

oLy~ s3]

Fec

Sﬁ-—yv,ﬂu o




WELL MONITORING DATA SHEET

Well ID: NA [ad = [q’ Job Number:
\‘* COSCGdIG Client: NU‘S&&& UanS Date: 5’4 (2|
" Associates, LLC Boject /2y f Sémpler: L /
Weather: SN Timein/out: | )OS S | {\MO"
P WELL DATA /
Fluspfm /Stick-up Well Diameter: 'L "i Depth to Free Product: —
Monument Type: = —"
Other: Well Depth: : Free Product Thickness: G
Monument Condition: N V0i Depth to Water: 25 A7) |Water Column Length: -
Well Cap Lock Present: {ay N‘c,: 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 l4-inch =0.653 |1 gal = 3.785 liters
PURGING DATA
purge Method: TF pump Intake Depth: NN N\
sampling Method: ’ I/C Tubing Material & Type: NEW / MMB
Cumulativi v !
) vdigme (ilrglume : DTW Purge Rate H Temp Cond DO ORP Clarity/Color
mme | pureed | ooy | g | (i | (o | wsem) | (mgn | (mv) | OtherRemarks
(lters) (liters)
+/-0.1 +/-05°C +/-5% +/-0.5 ppm +/-20mV
\idz. 1.0 028 [ (411 937 Nlo=1521 2\ | cben
[10% Yl ) | 619 \T-ST| ($2ep\5 9] 3
[0 Tuald ¥ w2 Bug| WSY AT
1] el 05| G5\ s o] 50 ju-
[ st 3 eyt 9S4 [ 194
N ¥\ \z.8\ [2074] 2,231 2285
20 I EI I T ey
(23 \ s\ paul k| wus| B3
U720 T T TGy Baglalzal (47|24 |
PURGING DATA
Sample ID: MW -\A Sampling Flow Rate: 2 ¢ Analytical Laboratory: / W '
Sample Time: ] /% O |Final Depth to Water: \.5 D« 2 Did Well Dewater: /1/2;
No. of Containers/Type Preservative . Analysis/Method Field Filtered |Filter Size  |MS/MSD Duplicate ID
LY el Vi —F — Mv-[qR4P
N\ | NIL[NG L
1 Y250 o | N®S g o R ]
Yo ol ghic } e _
N NOTES/ADDITIONAL COMMENTS
P N




WELL MONITORING DATA SHEET

Well 1D: MP— | Job Number: i
“; COSCGC“O Client: Nk‘ ‘\'-m‘ J N Date: b !g ‘q__\
" Associates, LLC Sigjeeh L2\ Sampler: [,uo
' ] Weather: LA Time In/Out: W "( EY R _z_}o
Al WELLDATA \ {
@ d i . [N . ——
Monument Type: Fly, mMjp Well Diameter: ), Depth to Free Product:
O(her: 1 Well Depth: _—~ |Free Product Thickness: -
Monument Condition: P Depth to Water: Zu 28 Water Column Length: ~
Well Cap Lock Present: !ey 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: <Y Pump Intake Depth: N A,k
Sampling Method: [/i/ Tubing Material & Type: C, NEW / DW
Volume Cumulative = //*—"'/
Ti p d Volume DTW Purge Rate H Temp Cond DO ORP Clarity/Color
ime L.Jrge 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
XL Wik paS] Y] 193] jyaf 19353 390 (ool
us2 W3l | 0. 69 [12.34] (30 952 1.1.0
\s3 U 0L (497 (2.61] fye |57 | I3 |
5% : eat [v.&2l pwad | 199] A3.0
\2o\ 43| \3.00| 1233 723123 %
\1ls AU 12 1451 qnS | 222
|07 1 4| b.qy 13.03 244| 7.01 10.4 +
\2ie v ean] 135] 2511 %5 1a.%
PURGING DATA
Sample ID: f\@ =\ Sampling Flow Rate: U‘ - Analytical Laboratory: ?ﬁﬁl
Sample Time: " \9 \¢5 [Final Depth to Water: 248.% 2, |DidWell Dewater: ‘ [5)
No. of Containers/Type Preservative Analysis/Method Field Filtered |Filt Size MS/MSD Duplicate ID
“Z X\ O Hren JUCS 1 —
f sV Bz o | ¥R —} =
I Y250 — MNO2 (O 3, I s,
Dxyo | Tl [<ec(dsK — —

NOTES/ADDITIONAL COMMENTS

NN GAWQMMY/ I ZAS —\\R




WELL MONITORING DATA SHEET

Well ID: m w (1 Job Number:
‘N* COSCCIdIC] Clie.nt:. Westar UW Date: - 3’3!1_,(
" Associates, LLC Project: IO L\ pampler: L"'J 5
' Weather: [T Time Infout: | \ 2 t /3 z (6]
WELL DATA
- ” PRY
Vonument Type: Fluih@TStlck—up Well Diameter: u Depth to Free Product: _:
Othel: Well Depth: “ |Free Product Thickness:
Monument Condition: -~ O Depth to Water: &(, 0O ( Water Column Length: -
Well Cap Lock Present: @ h () Screened Interval: —-— Purge Volume: =
Comments: l 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
N PURGING DATA
purge Method: ﬁ V pump Intake Depth: MS
Sampling Method: e L Tubing Material & Type: SIS NEw K D;;;_yCATE;
Vol Cumulative '
. P° “mj Volume DTW | Purge Rate y Temp Cond Do ORP Clarity/Color
" (;j'trge) Purged (btc) (L/min) . (°C) (uS/cm) (mg/L) (mV) Other Remarks
s (liters)
+/-0.1 +/-0.5°C +-5% +/-0.5 ppm +/-20mV
237 o o] 555 (20| /(774 3% 155.% oo iR
L4 “ ]
R S22 \u | imd] G623, ’
Gk YL\ o %25 | 5.04] ot
¥ s | LG 1831 .54 o
\144 \, . G729 [\rso | 1Rq|S. 42| A3\
251 ¥ TTdas | 12358 (535 S29 [A¥ | ¥
254 N U Y7 lesv] 18739 g q
{37
PURGING DATA
Sample ID: AALS ~ & Sampling Flow Rate: ) A Analytical Laboratory: M,p)(
Sample Time: 15()() Final Depth to Water: 7 Q > \ Did Well Dewater: S D
No. of Containers/Type Preservative Analysis/Method Field Filtered |Filter Size  |MS/MSD Duplicate 1D
LY D AU NEISS -
| ¥140 1904 Ny N o
(x25% _ Mol v 3 AT T
NOTES/ADDITIONAL COMMENTS
Pnloe  Scmwpling (200 = %o

)

v




WELL MONITORING DATA SHEET

Well ID: MnN - Job Number:
L J4 Casca dia Client: Mustee  vah) Date: =S EEA
’1 Associates, LLC Project: (@ 2\ =REE )y
; Weather: < enn1 Tmemn/out: | /3% ('/ i“43 <
N WELL DATA
Fluj{mognt/Stick-up Well Diameter: Y Depth to Free Product: —
Monument Type: —— =
Ott}er: Well Depth: = Free Product Thickness: -~
Monument Condition: A M( Depth to Water: 7 g ,%? Water Column Length: —
Well Cap Lock Present: es ) No Screened Interval: - == |Purge Volume: -
Comments: l -
Purge Volume = (Water Height) X (Multiplier) X (# Casing Volumes) l
Water height multipliers (gal): ‘1-inch well = 0.041 2-inch = 0.162 l4—inch =0.653 ll gal = 3.785 liters
PURGING DATA
Purge Method: 6P Pump Intake Depth: wm S m
Sampling Method: " L(' Tubing Material & Type: § ‘5 NEW / MDIM
Vol Cumulative \
. p° “m;’ Volume DTW | Purge Rate | Temp Cond Do ORP Clarity/Color
me \.Jrge Purged (btc) (L/min) P (°C) (uS/cm) (mg/L) (mV) Other Remarks
(liters) (lters)
+/-0.1 +/-05°C +/-5% +/-0.5 ppm +/-20 mV
ﬁ—g , 7 - ;
[3¢(, 3] 029 (32 (300 (25T | Wity - 103 dauiﬂ
(349 3599 0.5 (.30 | \i¥3| Ya7 o | oy 2| gl clody
LS A B N )
(352 Moq | o |G af [ 1276 ] 4| S Pefl (et
200 | o V| &, P\23| YW Y.30| Lo4.Y -
[ 3¢ 22 (280 | UzG] 35BS
(s | (1r]2.13] 428 299 (i3
140 </ L] \zas|Y4s | 8y T
L4067 v Gzl \eay|yac| 419 103, [\
PURGING DATA
Sample ID: MUNL = 7 Sampling Flow Rate: O i Analytical Laboratory: -«MN
Sample Time: Y (" C Final Depth to Water: 2.(, , 0C\ |DidWell Dewater: ';\]G
No. of Containers/Type Presérva:cive Analysis/Method Field Filtered' Filter Size  |MS/MSD Duplicate ID
ox Yo i LS — T —F— |Mw 7Dk
T L S e ——
1 [\
RaZe — Not (i - y
2o B BTt "

NOTES/ADDITIONAL COMMENTS
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WELL MONITORING DATA SHEET

Well ID: MW -\ Job Number:
\‘ z CO sca d i a Client: m*mq ON.) (owV E(L_ Date: {4 ‘
" Associates, LLC RO e 2\ - (o)
Weather: Sy | 0" £ Timein/out: | )26/ RO
A\ WELL DATA ’
Monument Type: FlWount/Stick-up Well Diameter: g j
Other: 9 Well Depth: - Free Product Thickness:
Monument Condition: /') o 1#’ Depth to Water: 2(’ 0% Water Column Length: -
Well Cap Lock Present: 'No Screened Interval: _ Purge Volume: =
Comments: I X
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 |
PURGING DATA
Purge Method: F‘)\o Pump Intake Depth: ;’V\,S e
sampling Method: Y~ Tubing Material & Type: 1> NEw ¢~ DEDICATED /
Vol Cumulative T
. Po umj Volume DTW Purge Rate . Temp Cond DO Clarity/Color
ime \.Jrge Purged {btc) (L/min) P {(°C) (uS/cm) (mg/L) Other Remarks
(liters) (liters)
+/-01 +/-0.5°C +/-5% +/-0.5 ppm +/-20mV
137 W25 o | 220 | Fed [\IE]] 10992 %o¢ | cluiglq
Iye Uds| o3 [ 6] (20| 2ex3] $944] us¥ | (| Ay
7v3 13 e (3] el [ T9] 94281 154 Isl Ay
THY 37 (165 | 2432 jgse| V37| 9
74 4 3l 1189 3| j/5¥ 813 | (Ae
TP) 037§ [2375]| 9.89 {75 /
ks V(36| /(93|23 §.8/]§33] |
158 137 Ml 3297 ¢ 1§37 ¥
%o| U1 ¥ 1036 | ] 224t] ¥62) 849
PURGING DATA
Sample ID: M -1y Sampling Flow Rate: Ql')_j)/ Analytical Laboratory: wx
Sample Time: K00 Final Depth to Water: 14 " Did Well Dewater: AE
No. of Containers/Type Preservative Analysis/Method Field Filtered Filter Size  |MS/MSD Duplicate ID
3o ey N3 =
Lt 2»o Y N ~
L o2LSL — NOL{y50 3
2¥4) [tz B iay [Ty  ——t——1 T

NOTES/ADDITIONAL COMMENTS

— $ug




WELL MONITORING DATA SHEET

Well ID: i/ -io [s0b Num
“f CGSCGdIO Client: I\//MH*'a VA c amygfioate: 3/¢/2]
: Project: O Sampler:
" Aissociates, LEE Weather: l Cloa ,C ; Yo 3 |Time In/Out: | & .0 lq‘ §
WELL DATA K
Monument Type: Flus@mt/Stick—up Well Diameter: . q v Depth to
Other: Weli Depth: ~. |FreePro -
Monument Condition: N\ ?\’5 Depth to Water: 5 (i 50 Water Column Length: ——
Well Cap Lock Present: Y%} No Screened Interval: % - Purge V wo—
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: [jf R Pump Intake Depth: /l/\ [
Sampling Method: L Tubing Material & Type: S E AT )
Cumulativ ‘
Volum: L\‘/ommee DTW Purge Rate Temp Cond DO ORP Clarity/Color
e F;:tregi) Purged {btc) {L/min) P Q) (uS/ecm) (mg/L) (mv) ORI (e <
(liters) '
+-0.1 +/-05°C +-5% +/-20mV
ES UM| 038 G2l] Goy [ 2298 4. ]T0y 3] L
Y30 W ”‘f, Qed | 556 o T[] J5Y¥| [305 | ((%.T] |
g 33 o bs] | [5d6] (53U 0 [ B [ NEY [
g6 LURL| Sud| 1.5 22551997 | (20
€39 255 cyz| 5Bl N4 90 11y
“qr 2.9 Sdo | L9 282 .53 2.6
¥45 2 .G8 S.q0| (NID|IIL 15 |8
¥4 22051 % Sqo| [L¥o | 299 | 263 | 122 N
85 Nl Y sl (9517194 | SB[y T
554 W@al [ | gl /la9]2003] .2l j233] |/
%5 NV ¥ | §aq] fozloxol [«i® [13a] L
) PURGING DATA
Sample ID: MV\/' 10 Sampling Flow Rate: Qi _|Analytical Laboratory N
Sample Time: % S ) |Final Depth to Water: m ﬂ—)ﬁ Did Well Dewater: @2‘;
No. of Containers/Type Preservative Analysis/Method Field Filtered [Filter Size  |MS/MSD Duplicate 1D
Q0 a4l _ Hvoos A — | R
I¥150 f15°4 Nw~
1\}7/(0 - No2 N =3 P \h__’_/

NOTES/ADDITIONAL COMMENTS

90u- 105
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WELL MONITORING DATA SHEET

Well {D: /V\ - 2 ‘1/1 Job Number: .
\‘ < CO sca d To) Client: U“gb" \)A Date: z { “ l L“
" Associates, LLC Project: geller: w
Weather: w\ 9 3‘4’ Time In/Out: q(([ (oo
o~ WELLDATA i
Monument Type: Fh\J%’noy’t/Stick-up Weli Diameter: I Y Depth to Free Product: -_—
OM Well Depth: === |Free Product Thickness: -
Monument Condition: ?ﬂlﬂ! Depth to Water: )Cv‘% Water Column Length: >
Well Cap Lock Present: Yes Ncy 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: 3& Pump Intake Depth: {\WS
sampling Method: v L Tubing Material & Type: S NEW / DgerrTi—> |
Vol Cumulative )
= Po um;e Volume DTW | PurgeRate " Temp Cond bo ORP Clarity/Color
e (;tlfz) Purged {btc) {L/min) P (°C) (uS/cm) {mg/L} (mv) Other Remarks
(liters)
1 +/-0.1 +/-05°C +/-5% +/-0.5 ppm +/-20mv
92] IeA oa [CS8] 9.0% ok Ted | 1799 ((oes?
924 Nod| d:2215951959 [ 951 1993 Jorg 4
a'zﬁ \\Woﬁy.{a.cﬁ Gl | [214[9d-©
(d¥ TIN3% | DS 2.93| 428
33 (5 [ W21 |3zd4[622]| 264
Q3‘7 G (19 Y] 3\ you| N.o
Ays (4] 312|303 [S 4G 6-g
W) 5 : . i v
Uy (.39 920 3¢) 53v|
Qe . (371908 299|083 | &
PURGING DATA -
Sample ID: M ) ’l_éf Sampling Flow Rate: Q Ny P Analytical Laboratory: /L" (m
Sample Time: i qH D Final Depth to Water: T .o Did Well Dewater: ro Y
No. of Containers/Type Preservative Analysis/Method Field Filtered |Filter Size  |MS/MSD Duplicate ID
[ 4 ]
ZxH0 st/ Mvics | - —
Yot A RN —
[ X% — VNG —

NOTES/ADDITIONAL COMMENTS
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WELL MONITORING DATA SHEET

¥4 0

e

0y

Well ID: ML‘/- 2 [l L ]O S Job Number: Ly
\‘ <@ COSCGle Client: Ny \j Date: 3/‘[ I’Lf
" Associates, LLC Project: i (S Sampler: L/\_)
Weather: 44("” Y, F7 ) & Time n/out: | (OB [ (\ 2
B WELL DATA i \
Monument Type: FIL‘G{mO)’/Stlck -up Well Diameter: fm Depth to Free Product: —
OtM A Well Depth: _~" |Free Product Thickness: —
Monument Condition: Pa) éffu\)/ Depth to Water: ,2 e Water Column Length: o
Well Cap Lock Present: Yéj I\Q J Screened Interval: . Purge Volume: P
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: FP o Pump Intake Depth: ﬂl S‘
Sampling Method: w Tubing Material & Type: . g NEW / w@
Volume Cumulative 7 4
i p d Volume DTW Purge Rate H Temp Cond DO ORP Clarity/Color
me ('x:tr:;) Purged (btc) {L/min) P °Q) (uS/cm) {mg/L} {mv) Other Remarks
(liters)
; +/01 +/05°C +-5% +/-0.5 ppm +-20mV
7 = ; ) ¥ .
|40 |l O ng WISl [ Z0Ad Sl (R
043 WA 04g | 18T o] FLof Jen bl WL
1wyl 1ol (a3 323 M Mk
lovq / 422 \15 9 226 2 T[1559
S / s 1177 ] 36| [17%] i5S-°
1055 L (130 3) 51 39S ] 2 |
1635 Ay 16| a[&34[Toln | &
1ol AT gkl 232 1|3 Tes | |
1/¢Y4 XY |24 23 ST L &SI 19|
/(07 . (B | \7-%2] 331 4,995
- PURGING DATA
Sample ID: Q\'\\N, Z\ — \0 S |Sampling Flow Rate: O- \ Analytical Laboratory: N(.Q
Sample Time: ]} O<> |Final Depth to Water: 240 T \ Did Well Dewater: NG
No. of Containers/Type Preservative Analysis/Method Field Fittered |Filter Size  |MS/MSD Duplicate {D

\.£

N7 W

O3

<0

—

N2

NG

e ien eSS

NOTES/ADDITIONAL COMMENTS
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WELL MONITORING DATA SHEET

Well ID: AA LS -~ & ) |Job Number: .
“f COSCOle Client: HNVS‘% \’P(’J Date: "51"'”1,!
’f Associates, LLC Project: &C}’Z,i' pEmpley; H
Weather: AT A Time In/Out: use /
P WELL DATA [
Monument Type: Flusﬁnount/}ﬂ{:k—up Well Diameter: ’L" Depth to Free Product: -
Other: ’ Well Depth: ——|Free Product Thickness:
Monument Condition: . Depth to Water: f‘l(’i ‘7/] Water Column Length: -
Well Cap Lock Present: es ) o Screened Interval: /' Purge Volume: o
Comments: l
Purge Volume = (Water Height) X (Multiplier) X (# Casing Volumes)
Water height multipliers (gal): Il—inch well =0.041 2-inch =0.162 l4—inch =0.653 [1 gal =3.785 liters
= s PURGING DATA
Purge Method: B““' Pump Intake Depth: M S ——
Sampling Method: U Tubing Material & Type: S NEW A~gfoicaree’
Vol Cumulative ,
. PO ul'n:j3 Volume DTW Purge Rate H Temp Cond DO ORP Clarity/Color
me L.Jrge Purged (btc) (L/min) P (°C) (uS/cm) (mg/L) (mV) Other Remarks
(lie2ed (liters)
+/-0.1 +/-0.5°C +/-5% +/-0.5 ppm +/-20mV
1203 202 pa (> [R5 A5 6] -PA] clen
(2l ~ (058 | VUS)| (37 (23X =924
\244 Gshese | oy uete| 9y [
w\L\L; (i 32— (522 Gs| 5855 | ~lo [
1 24% UMl (1>] SOd|-(]
| 248 ma 13.0a] €I | 4.6 | ~1z0. |
122 168 [y [y | ¢33\ Y
1Y ) Y 6731 1%15] 71| ¢1% [~hs3
\
PURGING DATA _
Sample ID: WS =D Sampling Flow Rate: v]/&- A nalytical Laboratory: M\A
Sample Time: V"2 40y |Final Depth to Water: ~ 0+ ¢pid well Dewater: 7
No. of Containers/Type Preservative Analysig/Method Field Filtered |Filter Size  |MS/MSD Duplicate 1D
OXH0 7 N2 |
Tt y s
\7<0 — INUDING3 b
X940 | H2% Nz, — I

NOTES/ADDITIONAL COMMENTS

AM’C# QL

A\

[23(, -

40
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WELL MONITORING DATA SHEET

Well 1D: MW (2 Job Number:
L -4 C di Client: s ree  © A-glate: 21, ]2
ascadia e : : |
- Project: G2\ Sampler: Lo
L/ Associates, LLC
Weather: TimeIn/Out: |  YRq o | {340
/‘j WELL DATA
Fl ick- I i : 2.4 : —
Monument Type: ushw/Stlck up Well Diameter 2 Depth to Free Product
Other: Well Depth: —_— Free Product Thickness: —
Monument Condition: /"‘) Asv ( Depth to Water: )‘5, (e |Wwater Column Length: —
well Cap Lock Present: V&}( No 0 Screened Interval: ~— |Purge Volume: —_—
Comments: I
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: Y . pump Intake Depth: IS
Sampling Method: L/I/‘ Tubing Material & Type: 5‘75 NEW / DEDH#ATED
Cumulative S
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) i
(liters)
+/-0.1 +/-05°C +/-5% +/-0.5 ppm +/-20mV
\3L0 154 015 s | 1278] ST \Seo | " V02H  clece,
\&% | w3t [\ 79[ 35S [ =BSL f
\3ge 3L [0 [USD | 319 —.Z
B 31| ey [ 2334
\3BY ENINENFERIE S
{125 7 / R
PURGING DATA
Sample ID: /\/‘\ \/J Sampling Flow Rate: o -7,_< Analytical Laboratory: S)\-ap-z \J
Sample Time: ] 2, '7/6 Final Depth to Water: .r Le Did Well Dewater: ‘N(\
No. of Containers/Type Preservative Analysis/Method Field Filtered |Filter Size  |MS/MSD Duplicate ID
- X4v B JOLy I
4 B 3 |
| X TAY 2500 | S0 Lhw — T —~
2 Al — EE——
NOAL — N ~ 1

NOTES/ADDITIONAL COMMENTS
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WELL MONITORING DATA SHEET

Well ID: NWw — (. Job Number:
w . T ) 3 K
“" CGSCOd'O CheintA' N AN wW Date: ‘ 5‘\[(7,,\
: oo oies. ELC Project: QN Sampler: La )
' Weather: WW Time In/Out:
N WELL DATA
F|ush—_r£oum%tick-up Well Diameter: Q(‘ Depth to Free Product: —-
Monument Type: oy
Other: " Well Depth: A= |Free Product Thickness: —
Monument Condition: [\  Oyus !! Depth to Water: ZKZ, { Water Column Length: .
Well Cap Lock Present: Yes Nov Screened Interval: '/ Purge Volume: ——
Comments: l
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
PURGING DATA '
Purge Method: ‘.), Vv . - pump Intake Depth: M S
Sampling Method: A : Tubing Material & Type: S NEW /OEDICATED )
Volume Cumulative - '
Ti p p Volume DTW Purge Rate H Temp Cond DO ORP Clarity/Color
me L.xrge Purged (btc) (L/min) P (°C) (uS/cm) (mg/L) (mV) Other Remarks
(liters) i
(liters)
+/-0.1 +/-05°C +/-5% +/-0.5 ppm +/-20mV
\5 15351 6.0 | so] l3a6| 425 .o ts | e r t
1359 Tea | 03| G 1933 5Csl 1k [V 1o
|10 : 6. | (3 \4N ] s e _25.3
(o G2 | (4.5 \38| 4.03|~152
ras GGo| V99518 | 2p] - WD
(0 G, 19.58] (1LE3 3N =14
1413 &1 & [eU3]19.9][119[300 | 169
Y GGy 1\934] [17( ]300 | ~"28
- PURGING DATA
Sample ID: M - Sampling Flow Rate: o2 Analytical Laboratory: PN
Sample Time: \ \‘ |1 Final Depth to Water: v95 . Al Did Well Dewater: y‘ =
No. of Containers/Type Preservative Analysis/Nethod Field Filtered Filter Size  |MS/MSD Dyplicate ID ~ ‘ . ﬁ
X6 Y\ AL - TR eaf
(xa<v W20 N> —
Y 3 z r o —————
(1< MDA —
NOTES/ADDITIONAL COMMENTS
Pendea SaMl‘().bmé' B 421




WELL MONITORING DATA SHEET

Well ID: Ll - 2 Job Number:
\‘z COSCOdiG Client: N“M J-ANI Gy EA4Q_|Date: %/TI‘L‘
- Project: {Q ¢ Y Sampler: L M
v Associates, LLC : -
Weather: ‘A Time In/Out: le/
WELL DATA _
Monument Type: Flo‘s@t,/srick—up Well Diameter: q q Depth to Free Product: —
Other: / Well Depth: = Free Product Thickness: ——
Monument Condition: “199 A Depth to Water: Qg b\’ Water Column Length: -
Well Cap Lock Present: e Né/ Screened Interval: ——a, |Purge Volume: —
Comments: I
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
- PURGING DATA
Purge Method: bBPY Pump Intake Depth: o \
Sampling Method: LF Tubing Material & Type: Sé NEW / D;Q(CABD/
Vol Cumulative /
Ti PO um: Volume DTW Purge Rate H Temp Cond DO ORP Clarity/Color
b (:tr:ri) Purged (btc) (L/min) P (o) (uSfem) | (mg/L) (mV) Other Remarks
(liters)
‘L +/-0.1 +/-05°C +/-5% +/-0.5 ppm +/-20mV
5 < ) - f
124 s of 088 2] 13| U] [ pbd g0 | clowt
731 1598 03] a8l m3el Gey| 3w | 853 |e(fcle
4o 2uSH 5.¢9q 1455 (38] 1.18 |G| ¢ Low |
143 162 §.9 MR ad] 697 f65] i
4, 2403 b [y fY[Gs e[ 03a] 259 ]
1449 11w Gl | JMuy 6|74 | ¥
162 296% 24 | g8l (10| 97°] (-3
16 218 [zl 4YB] 613 | 0.6 ~Ye
PURGING DATA )
Sample ID: MN -1 Sampling Flow Rate: O 2 |Analytical Laboratory: [ ~
Sample Time: J‘O Final Depth to Water: PRI ~ |pid Well Dewater: 1% )'()
No. of Containers/Type Preservative Analysis/Method Field Filtered |Filter'Size  |MS/MSD Duplicate ID i
2yvo A YWVt . J - 12 P
LMD ~ (Ne2 JiNe3 /
™ <SD )50 NG -f H I I - N
25 td Rse [ 6T :

NOTES/ADDITIONAL COMMENTS
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WELL MONITORING DATA SHEET

t Well {D: il ~ "D'L W Job Number: f
p * Client: \ Date: 1T
W& Cascadia A L GRS
* Associates, LLC e qQu/i (R | Sl EPS)
% Weather: Clond(, yef Time In/out: [ 20— 1O
al )\ WELL DATA
flush-mount/S}ick-up Well Diameter: 7, 3 Depth to Free Product: =
Monument Type:
er: A Well Depth: =g Free Product Thickness: =
Monument Condition: Cﬂ’? d’ Depth to Water: N M Water Column Length: —
Well Cap Lock Present: Yes ) No\\ Screened iInterval: e Purge Volume: 3
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
] Feen PURGING DATA
Purge Method: ‘Dz LL ((A_‘f ,_11 Pump Intake Depth: (J\‘ &xvuad\.
Sampling Method: B g Tubing Material & Type: LheE NEw /( DEDICATED)
Volu Cumulative ~—
; ¥ Volume DTW Purge Rate Temp Cond DO ORP Clarity/Color
Time Purged g pH
; Purged (btc) (L/min) (°C) (uS/cm) (ppm) (mV) Other Remarks
(liters)
(liters)
T R e o | x| dasen | wmow | ,
140 gos | 24| .26 |88 (2es
145 29 1v5e 240 | 52661908
/1 1 x { v 2 1 i p ST
24l .24 3o yedy |4\ | ge.¢
s 3 i i @ P2
49 3 FN\36 246 [ 3.77 (/222
g 2 : i - G
3ISL ; i 649 113.6¥ 24F+ | 3.90 [124. 1
39S : Voo leMY iz 24 [ 3.06 130, |
e PURGING DATA
Sample ID: M) | "_) 2, Sampling Flow Rate: " [{ Analytical Laboratory: /_3,().93\
Sample Time: ?S-S Final Depth to Water: N Did Well Dewater: N
No. of Containers/Type Preservative Analysis/Method Field Filtered |Filter Size  |[MS/MSD Duplicate ID
w150 —— N2 ] 1
g 25D Hz 58 ¢ N e
Ty -4 4! ol
Yo 4 \iC — = ——

NOTES/ADDITIONAL COMMENTS

Decli coded ‘meg) la\oc,‘pl\/u} A e} {)W&L7




WELL MONITORING DATA SHEET

t Well ID: Mu\) [ '319 Job Number: 5
b Client: \( Date:
W& Cascadia — N Stor Voun LI G
* el Project: Qu,)’YVl j&z\ Sampler: ‘4(,1)
5 b T Weather: ¢ kmc' s ° Time In/Out: & | "7-—"’ a(O'D
\ WELL DATA
Nontiment Tyie: Flush-mount/Stﬂ:k—up Well Diameter: 2 ~ Depth to Free Product: —
wer: /‘,\ Well Depth: — Free Product Thickness: =T
Monument Condition: RTG (U Depth to Water: ’L?) C " Water Column Length: —
Well Cap Lock Present: ﬂ(es }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 ~J4-inch = 0.653 |1 gal = 3.785 liters
A el { { PURGING DATA
Purge Method: olg_ I et ,__,J Pump Intake Depth: M ) . -
sampling Method: > j Tubing Material & Type: [LOPE  ed j ¢l od New [ DepicaTeD)
Velione Cumulative
) Volume DTW Purge Rate Temp Cond DO ORP Clarity/Color
Time Purged : pH
: Purged (btc) (L/min) (°C) (uS/cm) (ppm) (mV) Other Remarks
flirecs) (liters)
e o N RERTE B o +05°C +/-5% +/-0.5 ppm +/-20mV
8720 1507 ,2- (03| /423 | DI [3.719 |725.6
819 G-20 1962 | AU | 3 [/ .
oL ¢.30]| 14. 92| 435 |3.32 159 |
2 2 21 = : . .
535 .31 [15.50 [43F |4-99 [153.4
838 kot [ 4dl [ 4 54 153, ¢
84\ .22 |15.%° |40 |47 |171.5
PURGING DATA
Sample ID: \N\\).) - 3 T 2 |Sampling Flow Rate: , Analytical Laboratory: ADLP‘—
Sample Time: 8; q l Final Depth to Water: ’L,g O ‘1 Did Well Dewater: \ o)
No. of Containers/Type Preservative Analysis/Method Field Filtered |Filter Size  |MS/MSD Duplicate ID
EXE HL | voc —
| % 250 Besod | Moz —= =
lw 250 Pt NHD

NOTES/ADDITIONAL COMMENTS




WELL MONITORING DATA SHEET

Well ID: ﬂw -15 ) Job Number: :
*t Coscudia Client: N,; 5,1 Vo Date: ’5/‘1,
. priect | Gua sy 1@ | Sampter | A
Associates, LLC -
Weather: P4+ Soun Time In/out: | /D&D — {710
TN WELL DATA
; >y
/ Flush—moupl/Stlck—up Well Diameter: z Depth to Free Product: P
Monument Type:
b(-hea/ /\ Well Depth: — Free Product Thickness: ==
Monument Condition: (/ Depth to Water: 15-9% |Water Column Length: -
Well Cap Lock Present: @ No Screened Interval: s Purge Volume: g
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: (b F Pump Intake Depth: g P
Sampling Method: £ A )k( = Tubing Material & Type: 55 NEW / (DEDI'CATED)
Vol Cumulative \EJ SN~————
: Satis Volume DTW Purge Rate Temp Cond DO ORP Clarity/Color
Time Purged : pH g
(liters) Rasgse (btc) (L/min) (*c) (uS/cm) (ppm) (mV) Other Remarks
o (liters)
B B ek R o +-0.5°C +/-5% +/-0.5 ppm +/-20mV_ [
- F gl /
oD G-to [1dse[2dF ]9 3¢ |18
) C.2013.9%| 210 | G.0] N9/
TN .25 |1%.90 | 2i5 | Y 40 ||78.5
\ : =
o9 @.28 (1381 |1\ |5 cn|/7d 6
Al
PURGING DATA
Sample ID: MW -1S ‘ Sampling Flow Rate: L ST Analytical Laboratory: AO{'\‘X
Sample Time: \\b 4 Final Depth to Water: S .9 ,_)/ Did Well Dewater: 'I\}b
No. of Containers/Type Preservative Analysis/Method Field Filtered |Filter Size MS/MSD Duplicate ID
2% 0 Bl NO —
[y 257 g2ood | Not|y | —p—
\x Z5D — NHt3

NOTES/ADDITIONAL COMMENTS




WELL MONITORING DATA SHEET

Well ID: MU ~213, lob Number:
3 Client: Date: ‘T
*k Cascadia P'e_" ! ﬂwﬁ(faw/\fw/\ e ’2;’/‘
: roject: @QM SN A Sampler: 1
* Associates, LLC = =
Weather: 6% ¢'7“S° Time In/Out: R3O — H_,\j
e \ WELL DATA
i - lush°mount/Atick-up Well Diameter: 1"\ Depth to Free Product: -
onumen e: =
i C}fher../ Well Depth: S Free Product Thickness:
Monument Condition: Q\L/ Depth to Water: ’L[ﬂ ) 'Lq Water Column Length: C St
Well Cap Lock Present: (Qe‘sw No Screened Interval: e Purge Volume: —_—
Comments: | SF T
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
o PURGING DATA y
Purge Method: ‘6(/ Pump Intake Depth: @0 Z
Sampling Method: Q‘ t'k\ Tubing Material & Type: 56 NEW //( DEDICATED /
Vol Cumulative U -5
5 Po um;: Volie DTW Purge Rate . Temp Cond DO ORP Clarity/Color
e Hrge Purged (btc) (L/min) P (°C) (uS/cm) (ppm) (mV) Other Remarks
(liters) :
(liters)
2 +/-0.1 +/-0.5°C +-5% +/-0.5 ppm +/-20 mV
S530| 1402 (B4 |]6.07 |260. ]
4o 5,35 3.3 [/58  |/0.58 |201.0
YD (e.olg |i3.39 [l 8.9% 1136.9
146 Lid 13351132 | 3.90 [1a5d
14 e (1324 134 [F7] N30\
5L i i €2\ [|1230 [0 [ %¢t [19o.2| A&
ot PURGING DATA
Sample 1D: M\,QA 7% Sampling Flow Rate: T Analytical Laboratory: ’\-(),/L)'\
Sample Time: \ \S Final Depth to Water: w "L.l-\ Did Well Dewater: ‘M (o)
No. of Containers/Type Preservative Analysis/Method Field Filtered |Filter Size MS/MSD Duplicate ID
2% 46 NEL Voc ) S
[xz50 Hrted | nNepjs L o—r T
el e NS o pnts

NOTES/ADDITIONAL COMMENTS




WELL MONITORING DATA SHEET

t Well ID: M) -~ 2\~ 40 Job Number: .
% Client: Date:
W& Cascadia e B Showr Vo, [oute Sl
* Associates, LLC st '()JW\ ID“Q" el i"‘)
= Weather: S o (,0° Time In/Out: 1220 — (520
WELL DATA
h- - i : W 5 o
Monument Type: Flus mountylck up Well Diameter ’2_ Depth to Free Product
'et.beu/ ; Well Depth: o Free Product Thickness: =
Monument Condition: T L Depth to Water: 2(2 ‘77’ Water Column Length: -
Well Cap Lock Present: ( Yes No Screened Interval: — ' Purge Volume: =
~
Comments: |
Purge Volume = (Water Height) X (Multiplier) X (# Casing Volumes) L
Water height multipliers (gal): ]l-inch well = 0.041 2-inch=0.162 ]4—inch =0.653 ]lgal =3.785 liters
PURGING DATA b
Purge Method: OY Pump Intake Depth: 4s 25\
Sampling Method: Q@n) /( rm\) Tubing Material & Type: 'é( NEW / DEDICATED )
Vol Cumulative e \_/
i P° “m: Volume OTW | Purge Rate y Temp Cond DO ORP Clarity/Color
e L_"ge Purged (btc) (L/min) . (°C) (uS/cm) (ppm) (mV) Other Remarks
(liters) ’
(liters)
L e ESE T +-05°C +-5% +/-0.5 ppm J2omv [
269515 |Gl 19943 [/ 41174 5| clee
23 | (L2 |iqpo |56 |&.58I57 |
1354 o2 |\s.0H|&F |10 [15d.D /
L5 4N\ 15 1F|2\ | oY [led.D J
ndo h A2 1525183 16.95 |13
PURGING DATA .
Sample ID: V'V\M-"L\“ F_-‘O Sampling Flow Rate: 55 Analytical Laboratory: LL{}J_@-.
Sample Time: | ’L/N-\O Final Depth to Water: < (o, 01 5 Did Well Dewater: No
No. of Containers/Type Breservative Analysis/Method Field Filtered |Filter Size MS/MSD Duplicate ID
50 e P VL S W —
|
[» 250 H1 504 No2 /s | —F— %
|x 256 — N> & i

NOTES/ADDITIONAL COMMENTS




WELL MONITORING DATA SHEET

t Well |D: -72D4 Job Number: J
s Client: A Sloa ’\f AN Date: '7;) [ T
& Cascadia . :
* e T Project: C’,IU\JVV\ &\ Sampler: 4(,J)
4 . Weather: &‘/‘/\ Time In/Out: L]’%DD —\340
) i\ WELL DATA
Flush-mou nt/Sti;)«up Well Diameter: L“ Depth to Free Product: b=
Monument Type:
b&bg:_/ Well Depth: " |Free Product Thickness: —
Monument Condition: CN b‘!—~ Depth to Water: Z‘P L(‘S Water Column Length: —
Well Cap Lock Present: \!es )No 3 Screened Interval: ~—— |Purge Volume: —_—
Comments: | ~—
Purge Volume = {Water Height) X (Multiplier} X (# Casing Volumes) r
Water height multipliers (gal): ll-inch well =0.041 2-inch=0.162 4-inch = 0.653 |1 gal = 3.785 liters
= PURGING DATA
Purge Method: b1d Pump Intake Depth: s P
sampling Method: Yol Tubing Material & Type: Pl %) NEW [ DEDICATED ~
P Cumulative U e L
Ti PO um;a Volume DTW Purge Rate H Temp Cond DO ORP Clarity/Color
S yrge Purged (btc) (L/min) R (°C) (uS/cm) {opm) (mV) Other Remarks
{liters) p
(liters)
ET ; e T +/-0.1 +/05°C +/-5% +/-0.5 ppm w20mv [ 7
13i0 UMD .25 | 641 | 1T | /I B.A71/80.8| (4 s
161} . 23015291 (39 | 5S¢ 1.\
131 A/ ieheq | 5.3\ 1112.%
1219 .55 |19.0F 19y [4.10 7o ©
L (o.3G |15.09]19( |4.06 |/20.
— \ TS [T ¥
%is * .59 [)5.09 190 [ Z4a(|ites X
PURGING DATA 1
Sample {D: M\A) ~“Lb ( Sampling Flow Rate: e Z‘S' Analytical Laboratory: M
Sample Time: |51 Final Depth to Water: ‘Z(Q 2 Did Well Dewater: ]\‘) o
No. of Containers/Type Preservative Analysis/Method Field Filtered |Filter Size  |MS/MSD Duplicate ID
D% 4o HCe Vg <
1x250 | H2504 | Nol3 1 —
% 25O = NHZ =]

NOTES/ADDITIONAL COMMENTS




WELL MONITORING DATA SHEET

t Well ID: = IA.) 2 \ Job Number: "
. Client: } Date: T
W& Cascadia i, A Stome Veoin 7|
* Associates, LLC RPlpC: AU\W\ A Q‘,L\ pRpler 40\3
. L e Weather: \ﬁ,(m Time In/Out: | { {,q G — [q EYe)
N WELL DATA
N T FJéh—mount/Sti}k(up Well Diameter: ’Zf\ Depth to Free Product: s
onument Type:
other— Well Depth: - |Free Product Thickness: —_—
Monument Condition: AQ&— Depth to Water: Q,Ll o O‘l)) Water Column Length: —
Well Cap Lock Present: 2 Yes No Screened Interval: ~= |Purge Volume: -_
Comments: [
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 Ll gal = 3.785 liters
PURGING DATA
Purge Method: 6 V Pump Intake Depth: 3@‘ e
sampling Method: Yeao> Ao Tubing Material & Type: ) %) NEW /( DEDICATED)
Vol Cumulative \Y) S~——
! i Volume DTW Purge Rate Temp Cond DO ORP Clarity/Color
Time Purged ) pH
- Purged (btc) (L/min) (°C) (puS/cm) (ppm) (mV) Other Remarks
(liters) ;
(liters) - J
FUR R o +/-05°C +/-5% +05ppm | +-20mv _ [ENSEENEEE
| 00| 25 | 6B /55123 | 973 | 212F] elecn
. > i (o}
55T 7410 Lot|M.2 [35 | &4 [186.H
o Gzz [17- 417 | R.63 |13 ]
(255 G\ sl [ Hle [8.63 | (ade
(40 V622150 |17 [ bl | 1%3.1
PURGING DATA -
Sample ID: Eu) =\ Sampling Flow Rate: . LT Analytical Laboratory: MA.‘)(
Sample Time: l '-k Oi Final Depth to Water: 'LL\ A0 Did Well Dewater: &O
No. of Containers/Type Preservative Analysis/Method Field Filtered |Filter Size MS/MSD Duplicate ID
DxrHO W Q O C <
X250 Hzs04 No = o i
T
|x25b — NS sl

NOTES/ADDITIONAL COMMENTS




WELL MONITORING DATA SHEET

t Well ID: T e Job Number: )
2 Client: 5 / YA Date:
W& Cascadia 1o Nu Seenl , IR oY
* Associates, LLC gHoFck W | Q- 1] Sl 40
e Weather: 66\ ) Time In/Out: 349 - 830
A WELL PATA X
Miament Tyne: \Flush~mounthick-up Well Diamete’r: 'L“ Depth to Free Product: :‘
er: Well Depth: - Free Product Thickness:
Monument Condition: Qb" Depth to Water: £7 ) 5. ‘i ” Water Column Length: —
Well Cap Lock Present: ﬁgs ) No Screened Interval: i Purge Volume: —
Comments: I N~
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 Il gal = 3.785 liters
PURGING DATA \
Purge Method: 9P Pump Intake Depth: 24 T ey <
Sampling Method: w\“ Tubing Material & Type: 56 New( / 6EDICATED }
Cumulative U Nl B
Volume 3
- Volume DTW Purge Rate i Temp Cond DO ORP Clarity/Color
Time Purged . = pH o
(lters) Purged (btc) (L/min) (°C) (uS/cm) (ppm) (mV) Other Remarks
(liters)
f el . . +-05°C +/5% +05ppm | +20mv_ [ENERNNNIS
TS 1S5 (%6l 26 |25 |17.67|20¢.8 | clecar
< e 7 A i i
1538 5 h6 1.6l [ 224 | G0 14T
/ = —
&0\ S.ed 268 |24 |2.0) [i5T.0
Bo4 7,0 [\ (B33 | [.88 |da b
do% i { |53 |21.18 |98 |l.80 |139.4
PURGING DATA 2
Sample ID: [\’\j)\) -5 Sampling Flow Rate: . Analytical Laboratory: Apu
Sample Time: ?)oq/ Final Depth to Water: 15,495 Did Well Dewater: No
No. of Containers/Type Preservative Analysis/Method Field Filtered |Filter Size  |MS/MSD Duplicate ID
Sy 40 B N OC —
[x 150 sy nNea| 3 —
[x 250 — NS =

NOTES/ADDITIONAL COMMENTS
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WELL MONITORING DATA SHEET

t Well ID: M) -2 Job Number: i
* Client: A Date: Y
W& Cascadia e 5oy Ve T
* Associates, LLC ZEict, G 1Q 1\ > DB, '
! Weather: fg [TeY| TimeIn/out: | S4O0,- 92
/\ WN D’\TA
‘élush-mounQStlckﬂp Well Dlameter’: T Depth to Free Product: T
Monument Type: —
Othrer Well Depth: ——|Free Product Thickness:
Monument Condition: ﬂ‘, Depth to Water: 75 .9 © |Water Column Length: e
Well Cap Lock Present: ( es ) No Screened Interval: il Purge Volume: o
S—
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: '5 ‘_,"
Sampling Method: | SA-M o Tubing Material & Type: % NEW / DEDICATED
Cumulative vV
Volume )
! Volume DTW Purge Rate Temp Cond DO ORP Clarity/Color
Time Purged | pH
(liters) Purged (btc) (L/min) (°C) (uS/cm) (ppm) (mV) Other Remarks
4 (liters) ;
Y 3 P o +-05°C +/-5% +-0.5 ppm +/-20mV R Ny
- - : 1 . Z J
8350 2592 |. 25 |G.of (669 (1926 |14.241FH .1 | (eer
8315 5.9k .09 [5.22 |2135 | 8.0+ |12
B 5 (.13 114,54 | 2187 | 8.25 | [Lb.¥
_— ] 4 5 "3 )
854 k10 [/3.41 [1234 |84 [169.G
jolr 2> 1%.29 (1159 9.05 [|b8. 6
’ - 3
Qo5 k.24 |12 125 |49.158 |15
PURGING DATA
Sample ID: M\Q- 5 Sampling Flow Rate: i X Analytical Laboratory: /)194 X
Sample Time: C( ol Final Depth to Water: ‘L'; "2 Did Well Dewater: ! No
No. of Containers/Type Preservative Analysis/Method Field Filtered |Filter Size MS/MSD Duplicate ID
2« 40 S VO C ‘ T
[x 250 Hegoe Not[% o
x 150 — NHP

NOTES/ADDITIONAL COMMENTS




WELL MONITORING DATA SHEET

Well ID: MW - (Lp Job Number: :
2 Client: A Date:
W& Coscadia L Aus Shir Vesars LA 12
A Associates, LLC Eloect: G ¢t [QT | Sampler: 4
’ Weather: /4 Suin Time In/out: | §1.5 ~ 100y
TN WELL DATA
(Flush—mount@tick—up Well Diameter: L(k Depth to Free Product: —
Monument Type:
0] ; Well Depth: — Free Product Thickness: e
- Monument Condition: -+ ‘¢ Depth to Water: 15 2| Water Column Length: —_—
Well Cap Lock Present: (| Y‘es ) 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: o] i Pump Intake Depth: 2,9 M
Sampling Method: L K i 2 Tubing Material & Type: 0% New ( pebicaTeD
Vol Cumulative (Ve N———
3 i Volume DTW Purge Rate Temp Cond DO ORP Clarity/Color
Time Purged s pH =
] Purged (btc) (L/min) (°C) (uS/cm) (ppm) (mV) Other Remarks
(liters) .
; (||te 2l
g NESG i S5 5 DR +/0.1 +-05°C +/-5% +/-0.5 ppm +/-20mV
953 waAY e |63 | 7584 1349|1364 | Sen
930 L el IS |81 |60 |IL9-| :
a5 | |6 7olizob lood | 5.55|i65.
941 | l6e.d43|V2.15 [S6l | $209 |iGk.-©
45 k-39 |15 [5O[S ol |l S
\ ¢ "
148 A HNT Y | 555 | 4 42| (6 .T]
PURGING DATA )
Sample ID: Mu}-( LP Sampling Flow Rate: = Analytical Laboratory: /me
Sample Time: G 1—‘-?,3 Final Depth to Water: Zg" i Did Well Dewater: ’/\/g
No. of Containers/Type Preservative Analysis/Method Field Filtered |Filter Size  |MS/MSD Duplicate ID
D dO [4 Vol
) i < i
lx 15 Haed | aeafr —
lx T — Nd3 — —

NOTES/ADDITIONAL COMMENTS




WELL MONITORING DATA SHEET

Well ID: /4M~ /8, Job Number: ;
*t C asca d i a Client: Nw 5“’@:,( VM Date: 3/3
¢ Project: C ler: d->
= ject: NMan 1 R\ Sampler: A
Associates, LLC — 2= - +
B Weather: SO Time In/Out: )olo ~ OS5
) WELL DATA
lush- Stick- Well Diameter: “  |Depth to Free Product: =
Moot ype: us mOU)P[IC up ell Diameter: '7, epth to Free Produc =R
Other: Well Depth: — Free Product Thickness: —
Monument Condition: J Depth to Water: Q,Q ; lO Water Column Length: =
Well Cap Lock Present: ésaj No Screened Interval: — Purge Volume: —
Comments: 1 B
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 Tl gal = 3.785 liters
PURGING DATA X
Purge Method: 6 P i) Pump Intake Depth: ‘1—'—{1
Sampling Method: 0 w0 KUa\ Tubing Material & Type: SR NEw /( DEDICATED )
Vol Cumulative U N—
> Purur:n: Volume DTW Purge Rate h Temp Cond DO ORP Clarity/Color
e = Purged (btc) (L/min) . (°C) (uS/cm) (ppm) (mV) Other Remarks
(liters) )
(liters) S 4
AR I o +-0.5°C +/-5% +/-0.5 ppm +-20mV
L 1658 T > | 2906|2131 | 65.T
kb |12 223 |9.20 |13, &
L1o [12.04 [ 181 [t o) oo, %
e~ O
1L D3T|VS |6.3) [199:C
e [ = T lica = \
1 o5 12019 Jle.de |159.5
PURGING DATA "
Sample ID: MU\]—- (8 i Sampling Flow Rate: 2. Analytical Laboratory: /A\Pg K
Sample Time: /O 21— Final Depth to Water: 1L, \O Did Well Dewater: MQ
No. of Containers/Type Preservative Analysis/Method Field Filtered |Filter Size  |MS/MSD Duplicate ID
D% 4O Hee \/0C %
(x 150© Hzyod Not/4 e — o
> /
lx 1S9 N3 —

NOTES/ADDITIONAL COMMENTS




WELL MONITORING DATA SHEET

Well ID: M[,\\ - ]5( { Job Number: ;
; e Client: i ; Date: i)
** Cqscgcho P‘e.“ : ‘i(\a’u\ Slaw Ve sael : /—5
* Associates, LLC roject: L 1R TN sl i g
Weather: LAAA Time In/Out: )(‘()'O - 1T
LN WELL DATA
msh—moun Stick-up Well Diameter: » Depth to Free Product: S—
74
Monument Type: (
Qme_r/ Well Depth: - Free Product Thickness: ~
Monument Condition: () Depth to Water: ’Z"j. \’57‘TWater Column Length: -
Well Cap Lock Present: ﬂﬁf‘@l\lo Screened Interval: —N 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 - by
Purge Method: 6(} Pump Intake Depth: 65"
Sampling Method: o dlegs Tubing Material & Type: S8 new [ pebicaten )
Vol Cumulative e
. SV Volume T™W Purge Rate Temp Cond DO ORP Clarity/Color
Time Purged . pH
. Purged (btc) (L/min) (°C) (uS/cm) (ppm) (mV) Other Remarks
(liters) ;
(liters) < =
¥ EZR +-05°C +/-5% +/-0.5 ppm +/-20mV RN Icy
1|0l 79338 .2 |Fop|lltsr|lUF (11031752 9] e
NO9 2.0 D3)F | )t |/0.35 )37
N ¢. 99033 | /8) | 3,13 [144.(
1\ 5 -0V 11599 | 2.3 ] ®1.9
K (.20l /402|100 | 2. 59 33.4 \‘
12\ A . pilid.o4 |70 |24l |70, |
PURGING DATA
Sample ID: ML) - 1]7 Sampling Flow Rate: + Analytical Laboratory: Apex
Sample Time: i ‘\ )’L \ : Final Depth to Water: 175.59 Did Well Dewater: do
No. of Containers/Type Preservative Analysis/Method Field Filtered |Filter Size MS/MSD Duplicate ID
RYEE KL Vo
%25 HHod N ik
L —
[x 250 == NlS "

NOTES/ADDITIONAL COMMENTS




WELL MONITORING DATA SHEET

t Well ID: ML - ’L‘-m Job Number: ;
% Client: NYM e g | Date: 2 16
* COSCGdICl Project: GW \QZ\ Sampler: /ﬂ/_)
Associates, LLC - -
Weather: $, e Time In/Out: {m - 15&3’
U =R WELL DATA
'@sh—mou /Stick-up Well Diameter: - Depth to Free Product: il
Monument Type: ~—
Other: A Well Depth: —_ Free Product Thickness: o—
Monument Condition: (\j Depth to Water: 7,/1, 715" |Water Column Length: =
Well Cap Lock Present: fes No Screened Interval: - Purge Volume: —
Comments: I N
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 A
Purge Method: 614 Pump Intake Depth: 225
Sampling Method: Q/m«)l\} e Tubing Material & Type: e VE/}B NEW/ h\EDICATED )
1 Cumulative \Y I N———
& Po umde Volume DTW Purge Rate H Temp Cond Do ORP Clarlty/Eolol
5 (:tfz) Purged (btc) (L/min) 3 (°C) (uS/cm) {Ehoi) (mV) Other RamETS
(liters)
TR E R - +-05°C +/-5% +/-0.5 ppm +-20mV [ 7
123 T 25 [AD5ydHo |25 [/5.86 |TH G| ¢lecen
1254 11,40 .70 13.85 |36 [BR34Gl| 6s.o ;
i 23,74 . 2412249 |2e8 | |80 | 254 | elabdy
745 7350 orzs (261 [1.,o]-25
2 @.00 |13.0% |29 |\ \S |-lote
125\ €. /0 1j2-99 |78% |\. [0 [=I(5d
1257 \ Vlean 1293 [283% |03 [-1\92] N
PURGING DATA
Sample ID: LAV eL Z‘-(b Sampling Flow Rate: LS Analytical Laboratory: /‘\0,& %
Sample Time: (1354 Final Depth to Water: DX 5 Did Well Dewater: o
No. of Containers/Type Preservative Analysis/Method Field Filtered [Filter Size  |MS/MSD Duplicate 1D
Sy 40 Wz oL —
| IS Heooy Noz [ —— —
(x 25 A N2 —_—

NOTES/ADDITIONAL COMMENTS
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WELL MONITORING DATA SHEET

Well ID: Nw - ’],c_l 7 Job Number: ’
o Client: § Date:
W& Cascadia — el IR R ”;,L/\?
* Associates, LLC A a2 QT bl il
4 Weather: 6,_4/\ Time In/Out: (3(‘/7’ = /4/4@
Y WELL DATA
L Flush-moygft/Stick-up Well Diameter: 7 4 = Depth to Free Product: S~
Monument Type:
_O}be( Well Depth: 2% Free Product Thickness: —
Monument Condition: ﬁl»(, Depth to Water: 7(_1 q| Water Column Length: =
Well Cap Lock Present: (( Yes) 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: 6‘} Pump Intake Depth: éO i m
Sampling Method: WR(M Tubing Material & Type: 5@ NEW( / DEDICATED )
Vol Cumulative U
T P d Volume DTW Purge Rate H Temp Cond DO ORP Clarity/Color
i grge Purged (btc) (L/min) e (°C) (uS/cm) (ppm) (mV) Other Remarks
(liters) )
(I|t > -+ :
B o +-05°C +/-5% +/-0.5 ppm +/-20mV LAY
13579 5[ 13734 | 288 |jo.8F |-85.0
140 7521362 | 92 | 326 (-Hs
idos 113 |1256 ]| 130 | 7.09]|-28.0
140 ©. 49 [13.92 [\4\ |b.80 |[-1.1
G L .93 256 130 |6.91 | 100
(e \ d ]G0 [zso [\vo> [Ldl [2z2| A
PURGING DATA 7
Sample ID: Mu)-24d; Sampling Flow Rate: 2 Analytical Laboratory: Ao <
Sample Time: |i—\ l L\ Final Depth to Water: 2{0 .9 \ Did Well Dewater: { f&D
No. of Containers/Type Preservative Analysis/Method Field Filtered |Filter Size MS/MSD Duplicate ID
D U0 S Vo —] e ]
2% 240 nas Qsbfroc | — B
- 1
1y 250 Ko pli S -
(%230 Foon RE>) ]
NOTES/ADDITIONAL COMMENTS




WELL MONITORING DATA SHEET

Well ID: MM»—?,@ ; Job Number: =
. Client: S \V/7 Date:
*}CGSCGdIG o~ A Doy NaA  pae 75
Associates, LLC foject: %’WM 1T\ AL
P Weather: P+ Cla.d TimeIn/Out: | 4930 - B2 O
N WELL DATA
=~ - ( Flush-mount/Atick-up Well Diameter: ’Lv‘ Depth to Free Product: e
onumen e:
Lk b’fher-/’] Well Depth: — Free Product Thickness: —
Monument Condition: C} Depth to Water: 2,(9 D‘—{ Water Column Length: e
Well Cap Lock Present: ﬁesai No Screened Interval: S 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
b, PURGING DATA
Purge Method: (5 V Pump Intake Depth: ’b"\‘ AT W
Sampling Method: 0 [ Tubing Material & Type: 515 new /{ peDicaTeD /-
Vol Cumulative V u
& Po umj Vollina DTW Purge Rate ’ Temp Cond DO ORP Clarity/Color
e grge Purged (btc) (L/min) B (°C) (uS/cm) (ppm) (mV) Other Remarks
(liters) y
(liters)
‘- LR PR il 01 +-05°C +/-5% +/-0.5 ppm +/-20mV
6.32 [1009 /610 2i. Il 1,08 0] clecnr
dd5 \ D ™ |%993 | 8.23 i%.3
748 e hiay 2925 ees (8.2
351 Y 0% |jz06 |H[1915-35])10.7
) -
154 5.94 [12.35 14195 | 1.20(13]). ¢
£ B 5.8% 12,90 |Yioo [2o0 |128.3
8O : N |5.870jae™ |4219 [ 1.9% |14l
P 4 S
PURGING DATA L
Sample ID: Mud ~l Sampling Flow Rate: ol Analytical Laboratory: A‘DM
Sample Time: g (j\? Final Depth to Water: 206-04 Did Well Dewater: No
No. of Containers/Type l;reservative Analysis/Method Field Filtered |Filter Size MS/MSD Duplicate ID
D YO W Vo
1< {0 w (L 5 —_—
250 | W50 [ e | — . S
(x 250 NJU2 e ml

NOTES/ADDITIONAL COMMENTS




WELL MONITORING DATA SHEET

Well ID: MQMj [~ {O Job Number: 2
*t C d * Client: ‘\S\L f)‘ o \/L'U"’\ Date: '_:’7/
; ascaaia == : ;
: Project: (4“)’“}\ i @ ’L,‘ Sampler: (4 )
Associates, LLC t Ay (=
Weather: Y+ Son Time In/out: | 87 &5 ~ 400
N WELL DATA
o £ ( Flush—mount/ﬁlckup Well Diameter: ~ Depth to Free Product: -
onument Type: \
thar—" 4 ‘7 Well Depth: = Free Product Thickness: =
Monument Condition: \l\hﬁ‘ \Y Depth to Water: 15 40 |water Column Length: T
Well Cap Lock Present: Yes No‘ N\ \ GJ}‘\' ; Screened Interval: — Purge Volume: -
Comments: I N
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: VW\ Pump Intake Depth: M J
Sampling Method: o) K Tubing Material & Type: e New /( DEDIcATED )
Volume Cumulative = b \__/
Time Pureed Volume DTW Purge Rate H Temp Cond DO ORP Clarity/Color
(litegrs) Purged (btc) (L/min) 2 (°C) (puS/cm) (ppm) (mV) Other Remarks
(liters)

+/-0.1 +-05°C /5% +/-0.5 ppm +/20mv (L0

£ oI ih o L | i ingE
15 .49°

TG Il LILIE |23 |G 1276 clee—r

Lo Lok | 520 |2.00 [ ]09.8

(40 11238 880 | .42 | 104.®

(6§ [12.6) (221 | 1.7 |/0). 7

.30, V1,30 legz | /.10 | jol. 6

850 L8 1790246 | Lo\ | 99.%] Y
PURGING DATA %
Sample ID: wWiEm9 |- G O |sampling Flow Rate: N & Analytical Laboratory: L‘y)gi.
Sample Time: 8‘?‘5 Final Depth to Water: 7/'5’: 90 Did Well Dewater: r/\/b
No. of Containers/Type Preservative Analysis/Method Field Filtered [Filter Size  |MS/MSD Duplicate ID
by o (4 L NOC i
[x 290 H2 04 Nox[> — P

NOTES/ADDITIONAL COMMENTS




WELL MONITORING DATA SHEET

t Well (D: MG o - ¢fo Job Number: "
i Client: N 9t enw NJocan [Date: i A
** Egcisosesc ECIZO Project: Q&JW /&2,{ Sampler: ’{&_\
i Weather: P4+ S Time In/Out: ?oo - 54D
N\ WELL DATA
@ush-moun Stick-up Well Diameter: — Depth to Free Product: =
Monument Type: e - = g ——
OtheL: Afa (f\!\ 3 St Well Depth# Free Product Thickness:
Monument Condition: VV\\: by U\\/‘ Depth to Water: ’Z'Q‘ (c( Water Column Length: i
Well Cap Lock Present: Yes No N Screened Interval: == Purge Volume: s )
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: A\ Pump Intake Depth: M_‘j N\ N
Sampling Method: ¥ L) hLG\A Tubing Material & Type: Lve NEW /(DEDICATED )
Vol Cumulative = N—
: i Volume DTW Purge Rate Temp Cond DO ORP Clarity/Color
Time Purged x pH
. Purged (btc) (L/min) (°C) (uS/cm) (ppm) (mV) Other Remarks
(liters) .
(liters)
g Ll o voa +/-05°C +/-5% +/-0.5 ppm +/-20my [0 5
0% 16\ 15 [5.%e /229 [j1as | 4.29| 376 Lo
Qto ;|30 [\.e™> 161\ 243 -3 o /
e [ lewnlnoeshiizz]l rel-10|
1l |1t L3069z 50 | 17.9
919 d | { Juublm o feslide]-22e] o
PURGING DATA
Sample ID: M gMS [ - ¢/ [sampling Flow Rate: A5 Analytical Laboratory: APL\
Sample Time: ] [9 ) Final Depth to Water: 26./9 Did Well Dewater: ! Ne
No. of Containers/Type Preservative Analysis/Method Field Filtered |Filter Size  |[MS/MSD Duplicate ID
BDx Yo Q. \JOC E ot
Lx 4O Hee sl st e
I 250 Hz6oq I\/D’L} o e
Ix250 | — AE, -

NOTES/ADDITIONAL COMMENTS




WELL MONITORING DATA SHEET

t Well ID: MEAGMg -0 Job Number: ”
> Client: A i Date:
W& Cascadia Ehe Kliste o e ] S/Y
: Project: @M_fM | Q1-\ Sampler: /)C\'_‘)
Associates, LLC :
Weather: v+ Su N Time In/Out: q L{D 40 \0O
N \ WELL DATA .
( Flush—mount/St)‘lk—up Well Diameter: S Depth to Free Product: e
Monument Type:
Q@:/{\ L, \j( Well Depth: e Free Product Thickness: —
Monument Condition: ‘J\h N I( = }.)-—\ Depth to Water: 1,{‘- (0( Water Column Length: —_—
Well Cap Lock Present: Yes No N 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
i PURGING DATA _
Purge Method: \/u\ Pump Intake Depth: ]‘/\ 3 f ‘-\
Sampling Method: M L\ ) Tubing Material & Type: o PeE NEW /KDEDICATED/
i Cumulative V" T
- e Volume DTW Purge Rate Temp Cond DO ORP Clarity/Color
Time Purged . pH
) Purged (btc) (L/min) (°C) (uS/cm) (ppm) (mV) Other Remarks
(liters) h
i (liter .‘. ; > -
iz g i i e +/-0.1 +/-0.5°C +/-5% +/-0.5 ppm +/-20 mV R iz & 5 ¢
1 16.6G12.2% /295 10 38]-15.3 | (axv
144 0bd ||5506|8F9 | 7.29-3.0
137 G 5.9l |Ho9 | 22>] 5.3
495 3\ |13.92 |83 le.3q |20 1
159 2l |1do® |j7] 16.53|34.5
16\ N e H [14.00 Jlkt b, d( 425 b
PURGING DATA &
Sample ID: MG\M,S'Z ~(p O |sampling Flow Rate: . T Analytical Laboratory: l_\q{) s
Sample Time: a0\ Final Depth to Water: LS . (| Did Well Dewater: N
No. of Containers/Type Preservative Analysis/Method Field Filtered |Filter Size  |MS/MSD Duplicate ID
2w 40 H Voc i U
I~252> | #H2: Noz(/ 3 _—
L5250 = ANBS
NOTES/ADDITIONAL COMMENTS




WELL MONITORING DATA SHEET

t Well ID: MbM ST~ ‘—‘O Job Number: :
y * Client: 5 Date:
W& Cascadia e |l Stey Mo R e
* Associates, LLC ipiec Grap {02\ L Aus
4 iy Weather: P‘(’ SWV\ Time In/Out: '{Dif“’ /Gé—o
_— &y WELL DATA
¥ 4= ( Flush-mount/S)i{k—up Well Diameter: — Depth to Free Product: ey
onumen e:
Lag .Qg'_h_a/wt., “’ Well Depth: —_ Free Product Thickness: e
Monument Condition: (\I\L’( .’\‘M Depth to Water: Z(e\ L‘L Water Column Length: -~
Well Cap Lock Present: Yes No i 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
A PURGING DATA i
Purge Method: VLV‘\ Pump Intake Depth: M& K \
Sampling Method: Qs Toeea) Tubing Material & Type: LORE NEW / (DEDICM:ED /
Volu Cumulative \) S~—
Ti Pur Zj Volume DTW Purge Rate H Temp Cond DO ORP Clarity/Color
i u 2 Purged (btc) (L/min) P (°C) (uS/cm) (ppm) (mV) Other Remarks
lltess) (liters)
i g ¥ »3 ' ':@# +/-0.1 +/-0.5 °C +/-5% +/-0.5 ppm +/-20mV e 5
(Vi Wdr] .+ [(Bs]).07 |233 945 | 7Ok | Secn
101D (.89 1427 |ilwO |3.00 |28 F
102} .8 J14.%0 [12%0 |2.30 | z.©
o724 o UL DH|IZDY |2.32 |-10.%
101% 5719 dINS91 1 1© (]
[0DD { Voleosid.d3 ko | .43 135 \
PURGING DATA
Sample ID: Mﬁmﬁ 1~ L‘O Sampling Flow Rate: . 2 Analytical Laboratory: AW(D(
Sample Time: {©O3O Final Depth to Water: z/(ﬂ , L—‘Q/ Did Well Dewater: ‘NO
No. of Containers/Type Preservative Analysis/Method Field Filtered [Filter Size MS/MSD Duplicate ID
2 O AL Vo | —+—
1x O H 23 T o
lx 750 Flrsod N2 [ o e
x 290 e Nd% —
NOTES/ADDITIONAL COMMENTS




WELL MONITORING DATA SHEET

* Well ID: Mo > - (O Job Number: i
* C Client: L oA\ Date: 3
& Cascadia . N
* T il Project: GLoyn [\ Sampler: 4(‘,\\)\ L
Weather: + 51&4(\ b\)\\mxgu Time In/Out: | ( ‘ \D - \\ ‘—\'3
I~ WELL DATA \
( Flush-mount/Stick-up Well Diameter: = Depth to Free Product: o=
Monument Type:
Ufher.-/‘,\ ‘7 i\ Well Depth: = Free Product Thickness: e
Monument Condition: ‘\j\f\&‘v\ e L}\& Depth to Water: ’LL{ ,1'5 Water Column Length: —
Well Cap Lock Present: Yes No i Screened Interval: —_ Purge Volume: =
Comments: ]
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 [1 gal = 3.785 liters
PURGING DATA
Purge Method: YQ)J ) Pump Intake Depth: ,M S NN
Sampling Method: < iy Tubing Material & Type: l,.b PE NE\:(/ (DEDICATED )
Vol Cumulative
x Po um: Volume DTW Purge Rate L Temp Cond DO ORP Clarity/Color
Mg 9rge Purged (btc) (L/min) R (°C) (uS/cm) (ppm) (mV) Other Remarks
(liters) -
i Lals Lk 7(I|ters)‘ il 5
ekt I o +/-05°C +/-5% +/-0.5 ppm +/-20mV
o 2Y5 2 | @[ 14.63| | 823 [-18.0
11\ 2411422 |35 |85 1.
LY 3% 1412|118 [ 8.1 [73.9
it 3414 | 185 |2 .1 [48.6
1130 20|40y | 1M [ F.53]52.4
WA N 1029 1Yo 143 | 2.4p 592
PURGING DATA
Sample ID: Mﬁﬂ\f) ’b —Lp@ Sampling Flow Rate: 5 Z- Analytical Laboratory: A—p Q0
Sample Time: { \3’7) Final Depth to Water: ’Lq ey Did Well Dewater: M =
No. of Containers/Type Preservative Analysis/Method Field Filtered |Filter Size MS/MSD Duplicate ID
(% 250 ooy Ner[d | — e
I 7250 e NUR
NOTES/ADDITIONAL COMMENTS




WELL MONITORING DATA SHEET
Well ID: MEWS 3 - ‘—ko

Job Number:

NOTES/ADDITIONAL COMMENTS

t . Client: N 5«‘:0_4/ V. Date: o
** gsgcisctceso S(I:a Project: G(AJ()/V\ [1QT) Sampler: ==t
: e Weather: Pk Saa = Ui Time In/Out: —_—
e A WELL DATA
K Flush—mounygtickup Well Diameter: — Depth to Free Product: S
Monument Type: —_—
0] her— \:‘[\% \k Well Depth: Free Product Thickness: i
Monument Condition: \(JL Q Q\)J\ ) Depth to Water: ’LL‘ .‘O?’ Water Column Length: —
Well Cap Lock Present: Yes No Screened Interval: Ly 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 ll gal = 3.785 liters
PURGING DATA =,
Purge Method: ?M \ Pump intake Depth: /l/l 2 m\
Sampling Method: s Al Tubing Material & Type: Love New / (pepicateD )
Vol Cumulative N
! Po umde Volume DTW Purge Rate H Temp Cond Do ORP Clarity/Color
ine grge Purged {btc) {L/min) R (°C) {uS/cm) {ppm) (mV) Other Remarks
flizer) (liters)
) 148 RIS e o +-05°C +-5% +-0.5 ppm +20my | A
49 4@, T [6?%(14.98 |23 |/3.50|-50.2] clecns
N5 A9 | 19 | 54 |-ns %
Wss ¥ [|7.01]463 | 2.93|-1344
58 7o [IS. 074l |D.D0|~ 1360
120\ .bo8 |15.10 1463214 [-13Gb
1204 Y L 0® 7,06 [deo [2.96 [-13.7 N
PURGING DATA =
Sample ID: MG‘ M§ o= LPO Sampling Flow Rate: - L Analytical Laboratory: MQOQ
Sample Time: ('L,Oq Final Depth to Water: ’Z, l-{ 5 b‘?’ Did Well Dewater: MD
No. of Containers/Type Preservative Analysis/Method Field Filtered |Filter Size MS/MSD Duplicate ID
7 % kO EEE N (S ¢
2 +(O NS Mol oo
Ly 2502 — N> o — —
p (
(x50 | Yy No[y
Dx Ud W (L \OC (g5 4o Vug

(. 26D

—

NES

—~ M3 Dy

(228D

Hzso4

Not[g ~—— WsB0 ‘m,‘P




WELL MONITORING DATA SHEET

t Well ID: W\b\) ~) Job Number: f
s Client: AL 44, L N Date: 2 /4
** (A:Sgcisoicesc gcla Project: G[A)—M v']&’?_,\ Sampler: 4&,\3
o Weather: PC@MrU &/ Time In/Out: fBO’Z
7. s, LU | WELL DATA
Flush-mount/btick-up Well Diameter: ’Lh Depth to Free Product: =51
Monument Type:
3 N Well Depth: ~—  |Free Product Thickness: T
Monument Condition: M{}/ Depth to Water: 75 6{ [WaterColumn Length: —
Well Cap Lock Present: /'\\(es q 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 L.l
Purge Method: 6P Pump Intake Depth: N ﬁ R
Sampling Method: Q,u\,_.} KLQ‘UL./ Tubing Material & Type: 56 NEW v DEDICATED /
RAT Cumulative \% \__/
Ti P d Volume DTW Purge Rate H Temp Cond DO ORP Clarity/Color
i ures Purged (btc) (L/min) . (°C) (uS/cm) (ppm) (mV) Other Remarks
(liters) ;
(liters) o] PrRipys
Pie L3R g i1 e ARs +-0.1 +-05°C +/-5% +/-0.5 ppm +-20mv [ ‘7" ;
G 15.90] 15 |®.70 ). 5443 |3-30 |-15Z(] cloxd
1228 .51 .02 45k | |75 |- (33.] N
123\ 8.44 [19.92 [deed V.o |-109.0
| 334 B.45 15 2654 | . #S 7T
(3L F §.44 |i9. 7% |33¢o| . }¥2 |-64.]
1 240 B.42 153328V | .C5 |-56
1Hd? v V1846 1538 [320v | Gl |-95).%
PURGING DATA
Sample ID: ‘Y\U\)- \ Sampling Flow Rate: 2.5 Analytical Laboratory: A\—7 2%
Sample Time: 13 % Final Depth to Water: 9.8 0© Did Well Dewater: o
No. of Containers/Type Preservative Analysis/Method Field Filtered |Filter Size  |MS/MSD Duplicate ID
RNER e JoC__ | ~—
(w250 fzsod Ao (3 —
[x 150 T TR e

NOTES/ADDITIONAL COMMENTS




WELL MONITORING DATA SHEET

Well ID: Mo - Job Number: o
. Client: : e Date:
W& Cascadia s hliy Sbouy Voo e >/
: Project: Guow\ 12\ Sampler: 4L
Associates, LLC i -
L, Weather: Clo. Time In/Out: | L)
X WELL DATA
% tT (lu'sh-mount/étick»up Well Diameter: ‘Z,\" Depth to Free Product: =
onumen e:

4 bthg_r__/ Well Depth: ~—— |Free Product Thickness: i
Monument Condition: ‘k, Depth to Water: Z(ﬂ ? \ Water Column Length: =
Well Cap Lock Present: Yes ) 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

S PURGING DATA
Purge Method: HY Pump Intake Depth: A Py
Sampling Method: : Tubing Material & Type: 56 NEW v DEDICATED \
Vol Cumulative U
- A Volume DTW Purge Rate Temp Cond DO ORP Clarity/Color
Time Purged ) pH -
y Purged (btc) (L/min) (°C) (uS/cm) (ppm) (mV) Other Remarks
(liters) .
(liters) "
B e | 02 +/-0.5°C +/-5% +/-0.5 ppm +/-20mV e
B.dz2 /s 29| )10) | C.50 [-1].F | elewx

LA \ ey 1392 |5+ | d.1d [26.d
VD o d| 1339|488 | 4.42 |33 3
14zl k 46|33 2395534501
i"\‘l"‘ \ | @.29 "3 | Dty |[5.8B|6b. T
Bk \ 0.2 32| 320 [5.¢9 [ 71| 1

PURGING DATA

[x?2 SO

NITS

Sample ID: M.— '5 Sampling Flow Rate: = {_ Analytical Laboratory:
Sample Time: XS e Final Depth to Water: 10 ) Did Well Dewater: )
No. of Containers/Type ‘Preservative Analysis/Method Field Filtered [Filter Size MS/MSD Duplicate ID
Hx 4o t Vo
[« 2570 | W4 No1 (3 ~ —

NOTES/ADDITIONAL COMMENTS




|

one: /' 7/ 7,/

Rain, ST°F

Vanc Main Permit:
n
T e [ | e
Alo 75 .30
o4® 20634
[0 74.2Y4
P ook 2629
/) oo | 255
g Josf 2630
L R (s 2692
sk RREE 2559
¥ (o oD ~ |th.cq e
MW-17 ™ & L 728500 —_
wd ey | 1.STo e
e dlo 11 ~ | 248] ~
MW-10 C(O:} ?_/7\, Ney)
- ML ¢ 1099 2635
MW-325 84{ 206.9%
rid (i) 2595
MW-15 | (0§77 — |21, —
MWE | (59 ~ 2‘105' &
w2 %] T (e F¥| -~
R T I )
w1 1023 | 75.97 5
w3 | 07| ZpsTE . =5
v [ AN — | 2 PN Sk Lty o
MGMS3-60 { A T A _
MGMS3-101 / _ \
MGMS3-132 N/ \L/ ‘\ /' W




Project: 2—®~ ‘L‘

client: NJ.t7#

&

(aw Mid G

Date: L(/"'{IL/

Permit:

[~¢

Sampler: )/

Well ID: Time: DTP: DTW: T:i'::n‘::s: Notes:
oz [ Non | — | Jen | — [ Nok opugtd ~dT beer sliny, g
MGMS2-60 | ‘ v /7
MGMS2-110 ’ '

MGMS2-132 |
MGMS1-43
MGMS1-60 ‘
MGMS1-110 | WV R <« -4
MW-24d 6‘5\ 6.6 5T
MW-24i C“rb‘/sf i . o3
st | Ty | T 1SN = | Chwsk et

MW-23i ggl — | U YS . ‘ T

was (593 | — 2600 | = | bus nen rethoasloy o

Mw2i | Oy 73,09
MW-21i-105 | & L/ — 2(0«),_‘, p—

MW-21i-40 6’7 5\7 2/(‘) X(P —_ "

MW-32i 'Ebﬂ Zq,;o\

MW-18i c17/(_’7 10.09

e | 93 25,40

Mw-1si | G f L{ LoDy




WELL MONITORING DATA SHEET

Well (D: QV\\/\:‘ 7 Job Number:
“ ' . A 5 &NJ\ \ N A )|Date: \ ( {
h > ‘ C GSCO d ' o Client: . V‘S*T‘L st AA \‘\ i J|Date: \ e U ~N
’f ' Associates, LLC Broject: 2K Sampler:
Weather: LN ~n Time In/Out:
WELL DATA
FIush—_Th'Q;‘ntv/SNtick—up Well Diameter: &f 4 Depth to Free Product:
Monument Type: T 5 T L
ngfér:,x (NALC AL / Well Depth: — Free Product Thickness:
Monument Condition: & WA q\ Depth to Water: ‘SQ L, (, [Water Column Length:
Well Cap Lock Present: es Y No Screened Interval: — Purge Volume: -
Comments: I )
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 Il gal = 3.785 liters
PURGING DATA
Purge Method: [8) QR Pump Intake Depth: (V0N -\c} Sova o -
Sampling Method: HTWE IR Tubing Material & Type: Y NEW / DED|CATED
Cumulative ~
Volume )
Time purged Volume DTW Purge Rate H Temp Cond DO ORP Clarity/Color
(Iitegrs) Purged (btc) (L/min) P (°C) (puS/cm) (mg/L) (mv) Other Remarks
(liters)
+/-0.1 +/-0.5°C +/-5% +/-0.5 ppm +/-20mv
@ g,/ Ve . % Y N = S } - 9 —
JO 54 2yl 02 (.22 12| jgl— | (28 | 278 clee i@
- A -y S, ,) ¥/ A
5 ] | G2 |11 |]8eC G142 /
~ T e hest]gsgl 2 me|oyg | |
K / / 7 <Y1 189 1| » .- ol 2
Py | . ¥ | © 10 y . % [
[ Clal a3 1892] 2., 5] 5$ 2
L %((7 J/ \ // d/
PURGING DATA
Sample ID: A O Sampling Flow Rate: 0., L Analytical Laboratory: ﬁ"’ Fesd
Sample Time: <UL Final Depth to Water: Did Well Dewater:
No. of Containers/Type Preservative Analysis/Method Field Filtered |Filter Size MS/MSD Duplicate ID
% t 2 v,‘ ',A‘
LTU DO LS
) A > XD

NOTES/ADDITIONAL COMMENTS




WELL MONITORING DATA SHEET

M Well ID: g .,ail‘ . ) Job Number:
‘“‘ Ccscodio Client: Nia s\ e Date: l‘j(. i (2
" * Associates, LLC Project: 2672\ Sampler: L)
Weather: R Time In/Out:
s WELL DATA )
Flu§ﬁ—}neuht/5tick—up Well Diameter: NS Depth to Free Product:
Monument Type: . N
Other: ‘y.\', Cint Well Depth: Free Product Thickness:
Monument Condition: A~ ( Depth to Water: A7, S 2 [Water Column Length:
Well Cap Lock Present: iY;s :U No Screened Interval: Purge Volume:
Comments: L X
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 1gal = 3.785 liters
PURGING DATA
Purge Method: Ei/ R Pump Intake Depth: WA ﬂ ) = O A .
Sampling Method: 3 B T Tubing Material & Type: (< NEW KpEmem:ED; >
Vol Cumulative .
) oume Volume DTW Purge Rate Temp Cond DO ORP Clarity/Color
Time Purged ) pH
(lters) Purged (btc) (L/min) (°C) (us/cm) (mg/L) (mv) Other Remarks
e (liters)
+/-0.1 +/-0.5°C +/-5% +/-0.5 ppm +/-20 mV
W\o 4 2752 o | 5o | (855 (wez| 221 S5 | cear
) T It ~T
A (806] 890 Pt (2] S5 |
(1S 18] 1¥%5| a0y |u. wol A0
(112 St (433 2 || 342 G2
L 19A ol [g3] %5 | 32| gp v
[] i .' —
W N | Led [x3] 317.S | g% ]
L] _ 64| 1§36] 2odl [AL[8KG | |
(20 J V 1663 Mol 5] (74 sx .\ J-

PURGING DATA

Sample ID: NAKLY =20 > [Sampling Flow Rate: Q Analytical Laboratory: N O/
Sample Time: Y Final Depth to Water: 2715 2 Did Well Dewater: Al O
No. of Containers/Type Preservative Analysis/Method Field Filtered |Filter Size MS/MSD Duplicate ID
2 VOGS
3T am— ‘\‘L\[ ( i e
L 2 g & ’ \% S

NOTES/ADDITIONAL COMMENTS




WELL MONITORING DATA SHEET

| Well 1D: AW 2 -4 D Job Number:
$ . Client: Swdiee v aS o (o {2
™ & Cascadia et 58 e N AT
’( ' Associates, LLC roject: > (82 A ampler: i
Weather: S g A ) Time In/Out:
WELL DATA /

Flush-mount/Stick-up

Monument Type:

Well Diameter:

1Depth to Free Product:

Other? N ¢

Well Depth: Free Product Thickness:
Monument Condition: i Depth to Water: S i@ |Wwater Column Length:
Well Cap Lock Present: Yes & pD /A Screened Interval: y 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: Do v Jwrnp Pump Intake Depth: Ld Sc s —
Sampling Method: ' L~ L) \ .,\ Tubing Material & Type: (AX 1 NEW / DEDIEATED
Cumulative ] B
Volume )
Time Puraed Volume DTW Purge Rate " Temp Cond DO ORP Clarity/Color
(Iitjrs) Purged (btc) (L/min) P (°C) (uS/cm) (mg/L) (mV) Other Remarks
(liters)
+/-0.1 +/-0.5°C +/-5% +/-0.5 ppm +/-20mV
K L " : X 7 [ ( o 8
V205 .oy o¥ 1kAa% | 72089 L s '] 32.2 Clel i
11 ., - § 7 ¢ + 373 - < )
1 — v ]
7 E {; /2, - 20 i 1.\ _|\% C
" ) v ] { i ¢ Q : ; i
R WV % 74 1Y Z 01 Y4y .47 1534
N B 4 o \ (¢ < \ll
(21 VLo e ] 1| Mg | NS IS
- 1A \ ] N [ ( (Cy |
L Lo : l S 1103 AL 627 =5 et
1222, VI ¥ leas e ygz] 094] -2 3
PURGING DATA
Sample 1D: MUAVAS -4 Sampling Flow Rate: O Analytical Laboratory: A
Sample Time: {926 Final Depth to Water: TS5 O@ Did Well Dewater: N
No. of Containers/Type Preservative Analysis/Method Field Filtered [Filter Size MS/MSD Duplicate 1D
AT, A LS ~ J MG 2 -4 o
(xzyv \T 1904 B \
(N 2L SD WL [ \
:\,’ O e A 5&'\)@ ( [ L‘L

NOTES/ADDITIONAL COMMENTS




WELL MONITORING DATA SHEET

P Well ID: MNCANS X — (e S Job Number:
N & M Client: NN 20 WA Date: ( ¢ >
W& Cascadia Clent |\ o e LA\ (e
) 2 : ) Ny == : b
" Associates, LLC rojec N2\ ampZer L
Weather: SN Time In/Out:
WELL DATA/
Flush-mount/Stick-up Well Diameter: — Depth to Free Product:
Monument Type:
N . . . .
(I\Jthe_r.\( A, Lt Well Depth: Free Product Thickness:
Monument Condition: e J Depth to Water: 3\, -2 7. |water Column Length:
e
Well Cap Lock Present: Yes (No O/~ Screened Interval: ™ |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 I4—'|nch =0.653 1 gal = 3.785 liters
PURGING DATA
Purge Method: >0 e Pump Intake Depth: MU Qa0 o~ ’
Sampling Method: ) onasdall Tubing Material & Type: LD T NEW / DEDICATED
Cumulative g
Volume )
Time purged Volume DTW Purge Rate H Temp Cond DO ORP Clarity/Color
(“tegrs) 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
\22% 250 | et | G) [\ ] 267 [ 2| MG UM
. . . 555 5 1 ? - - 2 o o ; )
\ 236G | Gas| 1naC| 2(>] 524 1705 1
24 (46| TS | jgd | Yyq] "M
| 2.y | 2.oo |72 | (23 LS| -3s
‘ | . ‘
(2.7 \ ).od |\, 70 (o2 Y L( [
’ . J
oy f - C..& ~D &
) V| & aeklugal Solsas2er]| ©
2 '7,,)L? ¢,90 (S Lf S }(@ )
\ e RYAMI ETEL N ESARNEX:
PURGING DATA
Sample ID: IWAS T, . |Sampling Flow Rate: ©.z Analytical Laboratory: ,"xf Vs
Sample Time: i 2P Final Depth to Water: 2522 Did Well Dewater:
No. of Containers/Type Preservative Analysis/Method Field Filtered [Filter Size MS/MSD Duplicate ID
~ l—“', LA G \\|('( é e 1
2 VAT VS . —
AU Vi s - .
NOTES/ADDITIONAL COMMENTS




WELL MONITORING DATA SHEET

< Well ID: MOGAAS S~ s | Job Number:
9 < 2 Client: NiASYze § O Date: C . (1A (>
W& Cascadia et Lo, ) e (2
\ o B ) : ~
"~1 Associates, LLC roject: X2\ ampler: A
Weather: DA ey Time In/Out:
WELL DATA
Flush-mount/Stick-up Well Diameter: - Depth to Free Product: -
Monument Type: -
Other: \/ G \E Well Depth: Free Product Thickness:
Monument Condition: Depth to Water: )5 577 |Water Column Length:
Well Cap Lock Present: Yes (l(o) W 1 Screened Interval: Purge Volume:
Comments: I
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 1 gal = 3.785 liters
PURGING DATA
Purge Method: Pev.. P vnp Pump Intake Depth: Al (. S/ «—ez
Sampling Method: Dyt t v ;. | |Tubing Material & Type: 1 =% 4 NEW / DW’ED
- tiatluii
Volume Cumulative
Time pureed Volume DTW Purge Rate u Temp Cond DO ORP Clarity/Color
, (“tegrs) Purged (btc) (L/min) P (°C) (uS/cm) (mg/L) (mV) Other Remarks
(liters)
+/-0.1 +/-05°C +/-5% +/-0.5 ppm +/-20 mV
\'3 of 1532 o2 | LS 1A | 23¢ Yaag|~2le cleec i
1401 \ | o | )y 14| el S, ot 7 ,’
2 ' ‘ - N - i/ =
= 11 l P { / X Zf) (‘ﬂ ) 7 > (("\{ 2 /
] ] . " ‘ -
2% | - 2.2 )70 ¢S ¥ O 2.2 |
3 ] p - |
( 0iY l" 7/2 }7’2‘ /%"l !\)\\, 5'& j
2 )¢ \‘/ v 12
PURGING DATA
Sample ID: WAL 2 5\ |Sampling Flow Rate: Analytical Laboratory: 4 2R >
Sample Time: \ {21 " |Final Depth to Water: Did Well Dewater:
No. of Containers/Type Preservative Analysis/Method Field Filtered |Filter Size MS/MSD Duplicate ID
77/\‘ v (/ \y o+ L
\ .9V OZ [PUD

NOTES/ADDITIONAL COMMENTS




WELL MONITORING DATA SHEET

Well ID: M S T —-HZ% Job Number:
WNE Cascadia Client: SRR () AR Date: G |1 |2 |
" ¢ Associates, LLC REISED 2 Qe A Samplen Lu
Weather: S A Time In/Out:
WELL DATA—
Flush-mount/Stick-up Well Diameter: " Depth to Free Product: =
Monument Type: = —
Other: \,}C\ v, ( € Well Depth: Free Product Thickness:
Monument Condition: Depth to Water: 2(0 1 \é Water Column Length: -
Well Cap Lock Present: Yes No Screened Interval: 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: Pump Intake Depth:
Sampling Method: Tubing Material & Type: NEW / DEDICATED
Vol Cumulative
Time PZ:”::: Volume DTW Purge Rate H Temp Cond DO ORP Clarity/Color
(Iitégrs) Purged (btc) (L/min) : (°C) (uS/cm) (mg/L) (mv) Other Remarks
(liters)
+/-0.1 +/-0.5°C +/-5% +/-0.5 ppm +/-20mV
\330 2eld |21 722 | do72| et [T\ | 7635 clea
1253 } @0 | 214 [ A5Gy (.86 | ~62.2 |
2,7, ] (.70 V2.0 ool (2] -GS 7 I
> - L A\
\539 | G127 Jaln0 | p6|-das] |
(Buz [ 1 1GhY e, 20]2964| 062] -tey] |
= | ! \
/ 7 -
\ NS LIV 166y (9 aalaeid|esp [-0g ]| Vv
PURGING DATA
Sample ID: MRS |- U, Sampling Flow Rate: Ov Analytical Laboratory: Ay,
Sample Time: \ L Y @( Final Depth to Water: ~ . .\ Did Well Dewater:
No. of Containers/Type Preservative Analysis/Method Field Filtered |Filter Size MS/MSD Duplicate ID
3¢ o e TGS — :
LAY NG AT N : —
X150 — N0Z (e ——
RO e LSk (70 —

NOTES/ADDITIONAL COMMENTS




WELL MONITORING DATA SHEET

P Well ID: ‘\/\(0 MS1— e Job Number:
> 4 . — AN - t \2 </ ) / /
W& Cascadia Clent: S K Uay o (o (1> (A
" Y Associates, LLC Project: 2R Sampler: Ll
Weather: St/ —— Time In/Out:
WELL DATA /
Flush-mount/Stick-up Well Diameter: Depth to Free Product: -
Monument Type: —
Other: i~ i 7 Well Depth: Free Product Thickness:
Monument Condition: : ;,’f’,)r»w_ : L: Depth to Water: Zh AN Water Column Length:
Well Cap Lock Present: Yes (No:,,«-" N & t Screened Interval: — Purge Volume: -
Comments: L '
Purge Volume = (Water Height) X (Multiplier) X (# Casing Volumes) I
Water height multipliers (gal): Il-inch well = 0.041 2-inch = 0.162 I4-inch =0.653 1 gal = 3.785 liters
‘ PURGING DATA
Purge Method: / ,'.7’ ;{,’: ;’ Pump Intake Depth: L . =k C ot — -
Sampling Method: | / a2 {f BRI Tubing Material & Type: L PP NEWS [ DEDICATED >
Volume Cumulative .
Time Purged 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
[ Ye P O 24 NAXT7] B2 v 2| ~oe] e Lep R
=% 1] =
? ; -y L , ~ 5 — . P
N ‘1 i e I‘C\ 1%) 52 75?‘ l.C } s & (s /
@ ~ ¢ Y -y & /’
’, l Al| .15 | 27| .44 | -267]
- { { [ §7 S e y N
, -, Ak Boi | 222 [no=| -2t ]| |
‘ .
\Y 13 | L [ et 89 1y | D94 Suel |
\ \ i "
| - ”
{ i \‘ ‘\‘ —I‘o\ I7.9% (12 L% 1] G .\ \
L Y10 \V X\ v
PURGING DATA
Sample ID: WVGNWSL— (¢ Sampling Flow Rate: € Analytical Laboratory: A\ P 3
Sample Time: i ﬁ - T Final Depth to Water: 28079 < Did Well Dewater: >
No. of Containers/Type Presérvative Analysis/Method Field Filtered [Filter Size MS/MSD Duplicate ID
)) XN \‘« C e\4d O L Y -
Y} N2S0 A2 S oD - ;
\XZSUL — WO 200D
NOTES/ADDITIONAL COMMENTS




WELL MONITORING DATA SHEET

P Well ID: ‘N\(Af\(\ S \ ~“yo Job Number:
“ ‘ C d A Client: \_}V St DAy Date: @ {1 (22—
N ascadia L DS -
" % Associates, LLC roject: LS | amper: L
Weather: Tl AN Time In/Out:
WELL DATA |
Flush-mount/Stick-up Well Diameter: — Depth to Free Product:
Monument Type:
Other: \f\“ ( \, Well Depth: - Free Product Thickness: B
Monument Condition: Ay, A Depth to Water: 26 .d \ Water Column Length:
Well Cap Lock Present: Yes = (‘TB“‘; =t ~ Screened Interval: - Purge Volume:
Comments:
Purge Volume = (Water Height) X (Multiplier) X (# Casing Volumes)
[1-inch well = 0.041 2-inch = 0.162 [4-inch = 0.653 |1 gai = 3.785 liters

Water height multipliers (gal):

PURGING DATA

Pump Intake Depth:

AMid Sev—e e~

Purge Method: 1o R .
Sampling Method: ! Y o) «q[”\ D \,\3 Tubing Material & Type: i@ NEW //DE‘D'I'C}\TED‘
Volume Cumulative S
Time Purged Volume DTW Purge Rate H Temp Cond DO ORP Clarity/Color
(Iitfrs) Purged (btc) (L/min) P (°C) (uS/cm) (mg/L) (mV) Other Remarks
(liters)
+/-0.1 +/-0.5°C +/-5% +/-0.5 ppm +/-20mVv
- P f 2 N G i i
M40 Vo Bl 0.2 | L8 | Loy TP AT eloo s
MR ‘ Ll Gst g | vvwe] 9.95] T W
[ [ ¢ o - & -
) 093 tD 2 }()«g o 11 ¢S
e [ = f & . [ . ¥ Q.
bk W, (9] st | 2 059 v |
sl 7220l 5 2] 215053 [ 1o \
4s8 v V190 [wrd ] 22| o.4q] @& \
PURGING DATA
Sample ID: Wh[ — ” [ Sampling Flow Rate: -7 Analytical Laboratory: L 2N
Sample Time: ‘ l‘",'(/ o Final Depth to Water: 7 e Did Well Dewater: I
No. of Containers/Type Preservative Analysis/Method Field Filtered |Filter Size MS/MSD Duplicate ID

i)‘;&go et/ Jui2
(%258 .o WED ) i
[$0. 4™ — NEPALLD ]

NOTES/ADDITIONAL COMMENTS




WELL MONITORING DATA SHEET

4 Well ID: \//\N -\ Job Number:
o Client: : Date:
W& Cascadia T B I LB IDR LS
"\ Associates, LLC Project: AR | &ﬂt"\/\ Sampler: L
Weather: Dasd s ¢ and Time In/Out:
WELL DATA
FIusPGoantbtickup Well Diameter: Z/'( Depth to Free Product: =
Monument Type:
Other: th/ MMMMl AJ . Well Depth: — Free Product Thickness: -
Monument Condition: é”” (/ i Depth to Water: } "\.(08 Water Column Length: .
Well Cap Lock Present: es, No 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 Il gal = 3.785 liters
PURGING DATA
Purge Method: W hT A Pump Intake Depth: (d P P
Sampling Method: 'Zﬂ.-.l 10 uJ; | Tubing Material & Type: )'//..p _,g,.,{_,/( NEW //BE‘DTF’_A'I'ED J
Volume Cumulative d
T p d Volume DTW Purge Rate H Temp Cond DO ORP Clarity/Color
me L_Jrge Purged (btc) (L/min) P (°C) (uS/cm) (mg/L) (mV) Other Remarks
i) (liters)
+/-0.1 +/-0.5°C +/-5% +/-0.5 ppm +/-20mV
Y4 W4 [ ¥Y [ 69l 59y U3y | @34 s <lond o
7 5
g4 | -S| (58| Y33 %9 | &£54| rloax
¥4 Yo (S8 | Yrq (849 (T Y| “| «
= ] Salgagleae hopm ] |
¥s3 A V ey 71 1820 47 | adlpes| ¥
<71, | o G| 15 20| Y49 | £.2 904 .0

PURGING DATA

Sample ID: C/ w 7 \ Sampling Flow Rate: 0.2 Analytical Laboratory: ﬂrfx
Sample Time: c) o Final Depth to Water: L\( w N Did Well Dewater: AT
No. of Containers/Type Preservative Analysis/Method Field Filtered |Filter Size  [MS/MSD Duplicate ID
Je TV ~ No | N —
19 ‘
[ n2Z30 | S = 1 i
2 & Lo =4 \JKL\ sl A T —

NOTES/ADDITIONAL COMMENTS




WELL MONITORING DATA SHEET

4 Well ID: "\,\w -’S 5 Job Number:
‘s ; C d I SliEnE AISE=R. VRAD MinPate: e L)
<« Cascadia - — e e
" Associates, LLC roject: ‘Q\(\"\ <\ ameer: N4
Weather: QAN A — Time In/Out:
L~ WELL DATA
Fkﬁh-mou_gﬂ‘ﬁfbk»up Well Diameter: ¥ U |Depth to Free Product: '),
Monument Type: — -
Other? ’ Well Depth: = |Free Product Thickness: g
Monument Condition: iR ’ﬁj 7 ‘,»«’ Depth to Water: 'y Ko { Water Column Length:
Well Cap Lock Present: (Yy N'o Screened Interval: — Purge Volume: ~
Comments: I
Purge Volume = (Water Height) X (Multiplier) X (# Casing Volumes)
Water height multipliers (gal): [ 1-inch well = 0.041 2-inch = 0.162 [4-inch = 0.653 |1 gal = 3.785 liters
PURGING DATA
Purge Method: ,1("' . Pump Intake Depth: WA \)‘ N e O il
Sampling Method: Y14l Clok i Tubing Material & Type: Che oy o ol ) NEW /¢ DEDICATED _
Volume Cumulative Y
Time Purged Volume DTW Purge Rate H Temp Cond DO ORP Clarity/Color
(Iitégrs) Purged (btc) (L/min) P (°C) (uS/cm) (mg/L) (mV) Other Remarks
(liters)
+/-0.1 +/-0.5°C +/-5% +/-0.5 ppm +/-20mV
' P R - I ﬂ'} ) Ul ar o 1 F -
d W5 ]ﬁ,; J‘T' Qo T (g MC{_ bl ‘):' (AR ‘8»*’3 & P 1 cleoaXk
A /] f ¥4 , 2 -
“'? — (AL 24 91| Y4Y 25 =S0. T /
9 2| (1] 2K.82] 43G] 0.aq | - |
2 | ‘ § N VA -
R X A/ < 9 © 9| [ ¢ | &
“15 1 b ‘V i‘l’S 2"?4’16 11 U O (;v‘) s
. U -
i( f (¢ 70 .7  / N . —Y . [ A
a40 12929 yad| O.-(pl| ~2
PURGING DATA
Sample ID: yn (12 S Sampling Flow Rate: 2> M 1 Analytical Laboratory: NP
Sample Time: C \g ‘-(' a Final Depth to Water: 7. .S ‘i_\ Did Well Dewater: NJ (D
No. of Containers/Type Preservative Analysis/Method Field Filtered [Filter Size ~ |MS/MSD Duplicate ID
P A (S L /
S O T y C
N2 SO A 7 = L AN
' \?',// g (‘ah = il rn'\{r‘ ‘7 1{ ) ‘\;' .

NOTES/ADDITIONAL COMMENTS




WELL MbNITORING DATA SHEET

well VMG YA —\ (g |lobNumber:
W& Cascadia N ol (2
’v *  Associates, LLC dE 2R 3 Ul L
Weather: VDU A~ Time In/Out:
WELL DATA |
FIush(ﬁojunt?Stick-up Well Diameter: Ui ( Depth to Free Product: &
Monument Type: — — 1
Other: “\)(,V\ 1,.‘1 Monanen | Well Depth: — Free Product Thickness:
Monument Condition: ) Depth to Water: 139 <1 |water Column Length:
Well Cap Lock Present: ‘ves ) 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 l4—'|nch =0.653 jl gal = 3.785 liters
PURGING DATA
Purge Method: \){"& : Dwv— 0 Pump Intake Depth: M\ ‘\c(‘ N ca L RA—
Sampling Method: \ \;t\,\; \ ( C i Tubing Material & Type: \‘\L-~’—7 NEW rVD:E'QIWCATEDf,
Volume Cumulative )
Time Purged Volume DTW Purge Rate " Temp Cond DO ORP Clarity/Color
(“tfrs) Purged (btc) (L/min) P (°C) (uS/cm) (mg/L) (mVv) Other Remarks
(liters)
+/-0.1 +/-0.5°C +/-5% +/-0.5 ppm +/-20mV
ae 250 | 0.2 | 037|072 | (e ®]-37] clear
> ) c ( ~ )
\OLwo [ \ @,_ 195 . 19| st 220 | =17
. : + - — -
. | 1 '~ 2 il (@)
(00> | H4(a] 15565 | 642 | 240 [\1' D
: ] i - a—— et ) 4
ot | (ool iS4 | 535 | 30 | a>8
| i £~ o350 P & y
Lo . oMo | 19 S1o] [.a59] 32.% ,
L I ! o o~ S G v Tl |
oL 2 ! Lae] [9.9d B9 [ {90 | 5> w
) Vs 1 i p— [ 5 = ) ‘;
(03 1 | .yl \SSS| Stz WD | 429 t
> T \ =
i G N W o (< < Jz W/
(olD v U [ pxto] (SSH[ 922 Vot | 451 | Y
nata —t o PURGING DATA
Sample 1D: (‘\‘.»{,':V:V"Z"é“?j/*“ Sampling Flow Rate: oy D Analytical Laboratory: ™ 3-8 ‘
Sample Time: lo2& Final Depth to Water: 2 09 = Did Well Dewater: Ny
No. of Containers/Type Preservative Analysis/Method Field Filtered |Filter Size  |MS/MSD Duplicate ID
D¥H o ARV VOO Y h
(N2 S b2 S f NS :
v <D W02 (DU

NOTES/ADDITIONAL COMMENTS




WELL MONITORING DATA SHEET

Well ID: ”/U/J ~ | F Job Number: §
*t Casccdic Client: NU‘ ﬁl»w \/m Date: II{
‘ & i 4 ler: l
* Associates, LLC Folect w ’LQ‘L\ SAmper £/ &
Weather: (A iaacen gb Time In/Out: | (
<\ WELL DATA | E
‘lush-mount&*lckup Well Diameter: L{ ) Depth to Free Product: il
Monument Type: \_/ .
Other: Well Depth: e Free Product Thickness: =
Monument Condition: %—0 C} Depth to Water: 725" .72 Hwater Column Length: _—
Well Cap Lock Present: (Yey No Screened Interval. Purge Volume: e
Comments: T ST \{aﬂ\ \‘\’ ()( A

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

Water height multipliers (gal):

[l—lnch well =0.041"

2-inch=0.162

4-inch = 0.653

Hgal =3.785 liters

PURGING DATA

(x15®

; \
Purge Method: b(/ ' Pump Intake Depth: ﬂw(;'/(' jc,w._;. A '75—/‘1(—\
sampling Method: ) k(uq,\) Tubing Material & Type: 5T new / (DepicaTeD )
Vol Cumulative eint”
T Po umj Volume DTW Purge Rate Temp Cond DO ORP Clarity/Color
[ Itﬁ(rge Purged (btc) (L/min) pH (°C) (uS/cm) (ppm) (mV) Other Remarks
fsel (liers)
ol ] BeRIRE [ 0. +05°C 5% | +0spem | +20mv  [EEERRERR
Bt 15 (5 Rl 74 /9]-5]5| elearr
1.45 1468 (T2 [19.35|-4.9 \
sl er e [ 4.6 ] |
d g f -
45 . 401580 11 [/5.02] 1L5
el o2 /3e7071F [2.5] e\
B4 \ U less w3 831d iz do]3 4 h
PURGING DATA
Sample |D: -0 T Sampling Flow Rate: ;\rj Analytical Laboratory: AOADK
Sample Time: L\Ol Final Depth to Water: ”Z}J’.’LT Did Well Dewater: ’M O
No. of Containers/Type Preservative Analysis/Method Field Filtered |Filter Size |MS/MSD Duplicate ID
7 = = &————M
Sy U0 g & N N
|y 150 \’\l'bb"\, Nol| D il S D -
— N — 1

NOTES/ADDITIONAL COMMENTS
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WELL MONITORING DATA SHEET

t Well ID: MUJ o | ('7' Job Number: /
* s Client: ()L‘ A/ Date: (k'. I (el
¥« Cascadia e :
* oo e LdLC Project: 6 m 702\ Sampler: /ft’/\)
: Weather: P“(- M\ Time In/Out: {
e WELL DATA
e push—mount/s)xck—up Well Diameter: q . Depth to Free Product: -
her: Well Depth: —_ Free Product Thickness: —
Monument Condition: ,C;(G‘\.?CV Depth to Water: 7 (‘ . (‘,3 Water Column Length: -
Well Cap Lock Present: (Fés g 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
PURGING DATA / =
Purge Method: ¥ ] 2R Pump Intake Depth: rMic N9 re e P e
sampling Method: e 3N Tubing Material & Type: pZ6) new / { DEDICATED )
Vol Cumulative L/v &,/
= PO umj Volume DTW Purge Rate & Temp Cond DO ORP Clarity/Color
/i il 3 Purged (btc) (L/min) P (°c) (uS/cm) {ppm) (mV) Other Remarks
(liters)
iz g (liters) e s Bt
3 4 K : B +/-0.1 +/-0.5°C +/-5% +/-0.5 pom +20mv  [HES S o)
P 7 A e = ) - P T
A W03 25 [S3d]je.go|uzo |t 3H-9. ) | ¢lecen
4D L | Geo2 |V 2D 234|I332|-9.&
« ~ ’ 2 D —
G2\ @07 |[3 39|12%% | 4.0 (-13.0
Q74 . (Oo]lt.o |130% | 1.3 |-17.
S il 15 1394 11 .9 -2
90 Gud liIs. 57 lteses|t go |28
4oy ~ \ e )> |is.52 1219 (1.35 |-23.0
PURGING DATA L
Sample ID: MU_\, -\ La\ Sampling Flow Rate: k 7.‘5" Analytical Laboratory: ,qfu_g)(
Sample Time: q ”—) Final Depth to Water: 1\( . Q S Did Well Dewater: [ M(,
No. of Containers/Type Preservative Analysis/Method Field Filtered |Filter Size  |MS/MSD Duplicate 1D
H« U0 A L Vo C —
(w150 eso4 NovD
Ly 10 NH ™ — —

2x 4o

4CL

(&‘DL

~~_ NOTES/ADDITIONAL COMMENTS

NOf@ -

Wb \Nu(xpk‘y()&b(— (c.)
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WELL MONITORING DATA SHEET

t Well ID: b X L Job Number: |
* . Client: Nw e, \Uan Date: Ng
4. C a SCG d a Project: Gy, 23\ Sampler: A/{,U
Associates, LLC e -
Weather: U Seen Time In/Out: {
SN WELL DATA
IG - - 3 w h 4 -_—
N Umeht Type? ( Flush mount}Stxck up Well Diameter 1 Depth to Free Product
%_r:/ A Well Depth: = Free Product Thickness: ==
Monument Condition: WL"‘?E Depth to Water: UQ ’LCI Water Column Length: —
Well Cap Lock Present: Yes 0 Screened Interval: - Purge Volume: =
Comments: ' —
Purge Volume = (Water Height) X (Multiplier) X (# Casing Volumes)
Water height multipliers (gal): Tl-mch well =0.041 2-inch =0.162 4-inch = 0.653 [1 gal = 3.785 liters
PURGING DATA LA t
Purge Method: (DQ' -k Pump Intake Depth: Mﬂ‘ P AN 47//\ \
Sampling Method: = h} — ) Tubing Material & Type: 3{) l\':ﬁw (/ DEDICATED)
Vol Cumulative
) ) g Volume DTW Purge Rate Temp Cond DO ORP Clarity/Color
Time Purged pH y
: Purged (btc) (L/min) (°C) (uS/cm) (ppm) (mV) Other Remarks
(liters) :
(liters) Lo e
i +/-0.1 +/-0.5 °C +/-5% +/-0.5 ppm +-20 mV ':_ = A‘ £ Z]
= = = . e
Gl [l 95 [205%|35.10 [T |
[ - 4 « c— 3
449 e M\ NS 39 14N 915 (9.9 Y
\SoL QO |ISZ2TFAIS .80 T8 .G
e s V
jeos™ . (0[141.54 | wri]e. 55314
P c . ¢ ’ " ¥ n
100D . 0Y14.3% 1BS] 6.4 |-32.8
1o\ ) N Je.o2[dd isd |G.9%9 -1
PURGING DATA _ .
Sample ID: f) ~T Sampling Flow Rate: \ "?/‘5, Analytical Laboratory:
Sample Time: {o \\ Final Depth to Water: 26.149 Did Well Dewater: NS
No. of Containers/Type Preservative Analysis/Method Field Filtered |Filter Size MS/MSD Duplicate ID
5% 40 RO, NOC [ —
x5O | Yo | Nofy e
x 15© o S |-

NOTES/ADDITIONAL COMMENTS

VoA by sdio o D\Lm"éﬁlﬁv’*% 0lo




WELL MONITORING DATA SHEET

Well ID: (7_\ Job Number:
W& Coscadi Grent: | " Sy i
ascadia , A 7L : x
. Project: Cq i t& Sampler: o (/\\.\
Associates, LLC L =\
\Weather: [% "M\ Time In/Out: \
-l WELL DATA
K Flush—mounw{xckup Well Diameter: ’Z_w Depth to Free Product: ¥
Monument Type:
Other: A L Well Depth: o Free Product Thickness: e
Monument Condition: & - af DA \’\' Depth to Water: Zl—)'-, % Water Column Length: b
Well Cap Lock Present: Yes No Screened Interval: Purge Volume: i
Comments: I S—ts
Purge Volume = (Water Height) X (Multiplier) X (# Casing Volumes) [
Water height multipliers (gal): a-inch well = 0.041 2-inch = 0.162 4-inch = 0.653 |1 gal = 3.785 liters

PURGING DATA

Purge Method: ({)Y Pump Intake Depth: f‘/\‘ d\“y Ly A AN— M \
)

Sampling Method: { T ) Tubing Material & Type: NEV\fl DEDICATED }
Volure Cumulative v \’__/
Tire Purged Volume DTW Purge Rate oH Temp Cond DO ORP arity/Color
(liters) F(’[urget;i (btc) (L/min) (°C) (uS/cm) (ppm) (mv) Other Remarks
iters

+/-0.1 +/-0.5°C +-5% +/-0.5 ppm +-20mvV |8
NS - 1584] .12 8120l /1727 ] 343 [30.09]|-0T.0
1039 \ L Al g\ Mo | .eel]-399
o4\ 1 Jez0lkos [ 287 [ T2 ]-qLe
o4 Y 1 koIS # 3% |1 33 |-5Bk
o 4D L 16 B[RS 1A4A (o4 g5

DB G Z (|| 324 8y | H.do|-\TO
Tolil| | 27 459180 [ 33113 (] N
: PURGING DATA
Sample ID: S5~ \ p Sampling Flow Rate: , L Analytical Laboratory: L\r()/}-x
Sample Time: 4 \0 ;;”(-\ - |Final Depth to Water: 'Z j’. f?)’) o] Did Well Dewater: ‘NO
No. of Containers/Type Preservative Analysis/Method Field Filtered |[Filter Size MS/MSD Duplicate ID
Sy YO A \JO& e e
I} 250 e\ | Naf =
[x 250 =i MUY —

NOTES/ADDITIONAL COMMENTS

oA wno \f\.u.e\szn\-m(}ﬁ% oo




WELL MONITORING DATA SHEET

Well ID: }'\w ~10 Job Number: i
Y& Cascadia Sl Nw Dba, Ve, o ¢ 15
‘ : Project: Qu,\)\{\/\ ’LQ‘L_,\ Sampler: 4{,\)
Associates, LLC —s t
rtih Weather: I DA &S Time In/Out:
paral ) WELL DATA "

Flush-mo tick- Weli Diameter: Depth to Free Product: =

Monument Type: K . ury{xc e L’ E
— " Well Depth: — Free Product Thickness: ==

Monument Condition: --Dd[  EAAN k ¢ Depth to Water: 7;[ . \.(—C)Nater Column Length: ~
Well Cap Lock Present: /{ Yes‘)‘ ) No Screened Interval: — Purge Volume: Sk

Comments: |

p—

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

i

Water height multipliers (gal): |1~'mch well = 0.041 2-inch=0.162 [4~mch =0.653 ll gal = 3.785 liters
P PURGING DATA d i
Purge Method: 4! 4 3y Pump Intake Depth: Ml evaaan Dy —=——on
Sampling Method: kl,(;b\) K »(7//\) Tubing Material & Type: ?{‘7) NEW / (DEDICATED )
Vol Cumulative (/ =
T PO um: Volume DTW Purge Rate H Temp Cond DO ORP Clarity/Color
i Drge Purged (btc) (L/min) g (°C) (uS/cm) {ppm) (mvV) Other Remarks
fers) (liters)
+-0.1 +/-0.5°C +-5% +/-0.5 ppm +/-20mV

MR 2. 40| .35 | 551]{140 | T632L70.151(6. T

1o [ 1 | e. sl 42|34 4 72| i3
WL G doftl €0 | 3ot ¢ (|13 . \
N> WG [ qp ]33] 4.65[29.3

WH ™S .o 193033 d.52] 313 ]
40 \ 4 604 (1% |30 | 1.d5]372.0
PURGING DATA s,
Sample ID: N\‘ 3 - ( @ Sampling Flow Rate: 4 Analytical Laboratory: ' S
Sample Time: | \ l,\ O Final Depth to Water: 1.4 [ Did Well Dewater: ‘N2
No. of Containers/Type Preservative Analysis/Method Field Filtered |Filter Size MS/MSD Duplicate ID
Ix 1L5C] Hiyes o % .
e LSO — e s o

NOTES/ADDITIONAL COMMENTS
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WELL MONITORING DATA SHEET

t Well ID: (V\b\\‘ oL C‘ Job Number: i
’ s Client: {\(\_» %\(,JV Vo |Date: {( [I EY
® Cascadia - ; .
* Associatee. LLC Project: (fi =W\ 7.2 Sampler: )
4 . Weather: éﬁl\/\ 75 & Time In/Out: :
Z =, WELL DATA
o o @ush»mount/ tick-up Well Diameter: "* ) Depth to Free Product: —
onumen e:
v C}ﬂ’er-/ﬁ Well Depth: =~ |Free Product Thickness: =
Monument Condition: _SdaS \“J[ Depth to Water: 7/(& (c"l_ Water Column Length: ol
Well Cap Lock Present: ( Yes U/No Screened Interval: — Purge Volume: —
Commentsj N
Purge Volume = (Water Height) X (Multiplier) X (# Casing Volumes)
Water height multipliers (gal): J1-inch well = 0.041 2-inch = 0.162 {4-inch = 0.653 |1 gal = 3.785 liters
2 PURGING DATA : e
Purge Method: b Y Pump Intake Depth: N\l (}&v’ g DS _—
sampling Method: [ e Tubing Material & Type: 0 New / (OEDicaTEe’
Cumulative U' =
Volume 2
Time Pirged Volume DTW Purge Rate oH Temp Cond DO ORP Clarity/Color
(liters) RarEed ) fifmin) () {us/cm) (ppm) (mv) Other Remarks
+/-0.5°C +-5% +/-0.5 ppm
.3 |74 [20.44
A H . 163\ .6y 1574 ] .06
1Li\p \ | [€20]j3.63119L [§. 50 |290.3
N Yy % N o o " 7 &
21 4 \ .19 1229 [/281 [C. 30 [2209
1141 \ (.10 [13.1% [NF* |25 U8 i| |
LS A G2 | (3.0712e5]C.21[217.0
X PURGING DATA w
Sample 1D: [\/\\‘d - q Sampling Flow Rate: & ; Analytical Laboratory: ) ) 2O
Sample Time: VOt Final Depth to Water: 6.1 Did Well Dewater: aln
No. of Containers/Type Preservative Analysis/Method Field Filtered [Filter Size MS/MSD Duplicate ID
o s o W VO&
(250 (A LY wot[3
T ==
[x 7SO — R, :

NOTES/ADDITIONAL COMMENTS




WELL MONITORING DATA SHEET

othd——")

Well Depth:

Well ID: MUJ = I'L,\ Job Number: i
*t C di Client: Nu Stov \Jo— |oae k1<
- Project: GLoVA T Sampler:
Associates, LLC f - 5
P Weather: %\A—JV\ % Time In/Out:
TR N WELL DATA
Flkh—mount/St: -up Well Diameter: ‘2—\ Depth to Free Product: —
Monument Type:
Free Product Thickness: —_—

Monument Condition: P

Depth to Water:

Water Column Length:

Well Cap Lock Present;//

S

T &

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
i PURGING DATA 2 :
Purge Method: f:()’l/ 7 Pump Intake Depth: /‘/Ll ‘(,f:,d{_,u/\. ‘32/'/—\ \
sampling Method: IR Tubing Material & Type: B new (/ pEDICATED )
Vol Cumulative L/
T PO um;z Volume DTW Purge Rate H Temp Cond DO ORP Clarity/Color
e grge Purged (btc) (L/min) P (°C) (uS/cm) (ppm) (mV) Other Remarks
(liters) ]
sita 2L {liters) L o
: Frpea | /o +-05°C +/-5% +/-0.5 ppm +20mv (RIS
A 2 — ¥ : ~ 5 DT i [
Lst oAl oS 5 LD26 B, [B36ISH | o
3 = NASIE =
(153 C.lo |A,35 |52 | 9.006|-36 .k
150 e M e 92l db2 (4.3 1571
AT G 1L DDLU [BeB- 1074
1500 . L H 65 |DT0 | 3739 |-jol.>
\3CT N .27 |lk.90 | 390 332 -GS
PURGING DATA )
Sample ID: M‘A "L‘L: Sampling Flow Rate: , 5 Analytical Laboratory: L\«_}J}(_,
Sample Time: \3(}*]/ Final Depth to Water: ’2_'1» R Did Well Dewater: 1 ND
No. of Containers/Type Preservative Analysis/Method Field Filtered [Filter Size MS/MSD Duplicate ID
— =77
> {0 HCL VO ¢
12670 | HI50Y nNoe[? | 2
(X190 ~ NS

NOTES/ADDITIONAL COMMENTS
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WELL MONITORING DATA SHEET

Well ID: M\,J z i\a\g‘o Job Number: 7
*t Ccscadia Client: NM S{Q.A/ (7 Date: é//b"
: Project: Gm 108 - Sampler:
Associates, LLC + 5o -
TS Weather: M 50 Time In/Out:
k] ) WELL DATA
Iush-mount/s?ckvup Well Diameter: JZ,V\ Depth to Free Product: ~
Monument Type: o
oter— [ Well Depth: — |Free Product Thickness: —
Monument Condition: & Depth to Water: 3. L{? Water Column Length: —
Well Cap Lock Present: Yes 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 4 A
Purge Method: : W . Pump Intake Depth: r/[,‘(} Scyvekl_on. - |
sampling Method: 0. Ko Tubing Material & Type: 6 NEW {/ DEDICATED “w
Cumulative U NS
Volume A
Volume DTW Purge Rate Temp Cond DO ORP Clarity/Color
Time Purged : pH ¥
g Purged (btc) (L/min) (°C) (uS/cm) (ppm) (mV) Other Remarks
{liters) ;
(liters)
: : +/0.1 +/-0.5°C +/-5% +/-0.5 ppm +-20my R
120 Ty D [ dgo]zbod | H[Y [24.94] ¢¢.4
foka & 1195 | 1470 21|15 5| 522
1549 1 2857 1107|380 |30 |DS.g]

Ao .4 [78./0 |887 | 477 |2B.&
V549 5.92 8. 3H 207 1604 | &1
1252 S.89|8.251 364 | S99 5.©
195 VA& /83363 | 53] 3.5 E

PURGING DATA

Sample ID: LD - ‘Z‘ + -{©=gSampling Flow Rate: ¢ ?, Analytical Laboratory: Am
Sample Time: \DHey Final Depth to Water: 77.4¢ Did Well Dewater: '\NJo
No. of Containers/Type Preservative Analysis/Method Field Filtered [Filter Size  |MS/MSD Duplicate ID

"Hx 1O HOL \OC it R o

(x50 | sy | ADZS —

(x5 S e . g -

NOTES/ADDITIONAL COMMENTS

5- wik ?‘r\ Qu—Q {mmmﬁnéﬂ/t,
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WELL MONITORING DATA SHEET

Well ID: ) '\w & S Job Number: /
*t Coscodia Client: 'L,,\syw s Date: @//5/
* Reeh e iive Project: G‘QJW\ ekl Sampler: ,'¢L_>
Weather: 24 vedln Time In/Out:
i WELL DATA -
( Flush~mount/jt1ck~up Well Diameter: d Depth to Free Product: =
Monument Type: —
b’dwe-o-—‘/n Well Depth: — Free Product Thickness:
Monument Condition: /Q(‘O'OJ Depth to Water: a‘ 2}- Water Column Length: —
Well Cap Lock Present: (:(es 9No 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: Q,(; Pump Intake Depth: M/(,(b(}fe L 3@7\\
sampling Method: i i) Tubing Material & Type: S13 new [ DebicateD )
Volima Cumulative V) \/
Time Purged Volume DTW Purge Bate oH Temp Cond DO ORP Clarity/Color
(lters) F(’Itijtr:resc)j (btc) (L/min) . (°C) (uS/cm) (ppm) (mV) Other Remarks

A

?z /SIRINIZE T4 783
@9 1557004 | 6.d( |-857
L'l?)e %11'0 ) (.1~ ,S{bd, ,‘6‘7 61(47% ’%"L/
143 Lo, 40 9,90 1s21 1\ 3 [ Q.9¥-/. |
e E 8915 T4 \hol d.29]2.6
1424 1119 g8 1525 \o4 | d.70172.0 ]

T

; 5 e PURGING DATA %
Sample ID: MUJ l "'7 Sampling Flow Rate: , '9 Analytical Laboratory: /44
Sample Time: la\rs ‘] < Irinal Depth to Water: 'Z’—?x ?75- Did Well Dewater: O
No. of Containers/Type Preservative | Analysis/Method Field Filtered |Filter Size  |MS/MSD Duplicate ID

e X0 X /0 C s

T D X 5l
K20 |  dzsoy | ab2]% ——
1‘ V./l_/"sv — M HAB | —

NOTES/ADDITIONAL COMMENTS

\JOB . Mdlsﬂcw&/b /L/‘/SI




WELL MONITORING DATA SHEET

Well ID: M\,\) ”‘ Job Number: /
*t CGSCo dia Client: M'\/‘ ﬁkﬂ \/c,\/"\ Date: Q //‘(ﬂ
* Associates, LLC Erolcet C"‘MS m mu sampler: 4U
N Weather: ( ‘-WEM Time In/Out:

VR i\ WELL DATA .

\ Flush- mount/Std( -up Well Diameter: @“ Depth to Free Product: —_
Monument Type: :

/“/ Well Depth: ~— |Free Product Thickness: =

Monument Condition: (} Depth to Water: ZL@ 06 Water Column Length: —
Well Cap Lock Present: ﬁa: No Screened Interval: " |Purge Volume: =

Comments: |

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

Water height multipliers (gal): Il-inch well =0.041 2-inch =0.162 4-inch = 0.653 Il gal = 3.785 liters
PURGING DATA 7 i
Purge Method: ﬁv & Pump Intake Depth: ! ¥ ‘?_/_‘
Sampling Method: 0 i Tubing Material & Type: NEW DEDICATED
i Cumulative
Lo Butacet Volume DTW Purge Rate oH Temp Cond DO ORP Clarity/Color
v Purged (btc) (L/min) ) (°c) {us/cm) (ppm) (mVv) Other Remarks
(liters) 3
(liters)
] +/-0.1 +-0.5°C +-5% +/-0.5 ppm +/-20 mV
Nl Yo B | 25 |5 150 HHv | 7[,.091301 2| clowne
15 4 5.4 4.683539 1.3 [Ze6./] N )
8o 53119937299 | 9.25 [285.9] lean
#05 G. /9 /L/ 5512013 | 8,25 |2e5. ¢
20% Y 16 je [14.90 |3002 [3.9\ | 213
&1\ \ V ez ljd 9202984 |3.61 N0
PURGING DATA .
Sample ID: Mwe-’ | Sampling Flow Rate: D Analytical Laboratory: Ar)__.ek
Sample Time: 8\\ Final Depth to Water: L‘g Ko} % Did Well Dewater: h\\ o
No. of Containers/Type Preservative Analysis/Method Field Filtered |Filter Size  |MS/MSD Duplicate ID
22 o T I 2
» 1o D Pzsvq| o2 3
[« 16D = AT 2 i s i

NOTES/ADDITIONAL COMMENTS

0N o ks
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WELL MONITORING DATA SHEET

t Well ID: MN -—5 Job Number: i
pd Client: MA %1 \IC«%C/ Date: (Q,I lb
& Cascadi . '
** Associci?fé a Project: LY 7G| Sampler: A0
: Weather: IP“" M 310" Time In/Out: {
7 oy WELL DATA
(Flush-mount/s ck-up Well Diameter: ’L x Depth to Free Product: T
Monument Type:
'Qther: M Well Depth: e Free Product Thickness: T
Monument Condition: ) é) Depth to Water: ZQ q 7 Water Column Length: ‘i
Well Cap Lock Present: YeL) No Screened Interval: ok Purge Volume: -
Comments: I NOER
Purge Volume = (Water Height) X (Multiplier) X (# Casing Volumes) l
Water height multipliers (gal): |1-inch well = 0.041 2-inch = 0.162 f4-inch = 0.653 [1 gal = 3.785 liters
~ PURGING DATA }
Purge Method: bv in X Pump Intake Depth: ’V\\ d\f;wU A\ F’ \
sampling Method: =LA 2] Tubing Material & Type: (- New { DEDICATED
Volum Cumulative \ZE \_/’
Ti PO j Volume DTW Purge Rate di Temp Cond DO ORP Clarity/Color
(TS l,"ge Purged (btc) (L/min) P (°C) (uS/cm) (ppm) (mV) Other Remarks
(liters) 0
(liters) 1 EEeY e
4] B o +05°C /5% +/-05 pom +20mv [
8.1, [ 1470 |25 | 1308 | 4( (| (eon—
Hd> 90 113391210 [/4.20|372.-# |
e4b (.97 1/3./9 |88k | 8. 35|30.2.
pUq (.94 [v2.t9 4B | G.8L |2\ .G
$aL .90 253 |l |19 |55 1
555 (.54 12,51 |238 |>.32 |57.7
298 (851219389 |3-96 60,5
q0\ ' 6.0 4F|38F |3.88 |ST.6

PURGING DATA

Sample ID: MLL)" ™ Sampling Flow Rate: > v Analytical Laboratory:
Sample Time: qu { Final Depth to Water: ) Did Well Dewater: O
No. of Containers/Type Preservative Analysis/Method Field Filtered |Filter Size  |MS/MSD Duplicate 1D

>x Y0 Ho NS

YA

Wsod

NEI

w730

——

NES

NOTES/ADDITIONAL COMMENTS
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WELL MONITORING DATA SHEET

Well ID: Mus ~p Job Number: 4
*t Cascadio [Client: A Steow \[W Date: Qllb
* IS Project: G.,LKSM ’L%z,‘ Sampler: /!(AD
Weather: 51,_4/\ 15 Time In/Out:
/ﬁ WELL DATA
( Flush-mount/btick-up Well Diameter: ~2“ Depth to Free Product: sl
Monument Type:
@eMA Well Depth: — Free Product Thickness: -
Monument Condition: ] V Depth to Water: 2-‘5"% Water Column Length: —_—
Well Cap Lock Present: Yés G)VNO Screened Interval: e Purge Volume: el
Comments: ]
Purge Volume = (Water Height) X (Multiplier) X (# Casing Volumes) I
Water height multipliers (gal): jl—inch well =0.041 2-inch =0.162 4-inch = 0.653 [l gal = 3.785 liters
s PURGING DATA P Ak
Purge Method: Y)V ) Pump Intake Depth: t‘l‘ljc}/ S 62,‘
Sampling Method: ‘w\) Tubing Material & Type: '?1~ NEW )“ DEDICATED
o Cumulative V. = - .
Time Purged Volume DTW Purge Rate oH Temp Cond DO ORP Clarity/Color
(lters) F::tregz;! (btc) (L/min) (°C) (uS/cm) {ppm) (mV) Other Remarks

P I I =S

15 2588 .15 |5.92 )3.¢4 [390 |). 8z |311.3
98 5.8 \3 0% |d?, |l [331e
45\ 526 |/3.49 2 |1.15 382\ &
a Ry s.¥ |13.40 [4p2-|),2F |doj.o

& : 5 FA 3.2 IO 172 403
q4¢ \ 5.22 346 [do\ [1ad b Y

PURGING DATA -
Sample ID: VV\\A "‘0 Sampling Flow Rate: . ‘Z_S} Analytical Laboratory:
Sample Time: j q% Final Depth to Water: ~ & @;{ Did Well Dewater: | N O
No. of Containers/Type Preservative Analysis/Method Field Filtered |Filter Size MS/MSD Duplicate ID

o) L NOC
Ls2 6O | Py | Nog/hod
1+2.50 o N —

NOTES/ADDITIONAL COMMENTS




WELL MONITORING DATA SHEET

Well ID: - & Job Number: 7
*t Cascadia Client: Nu Ster Ve Date: /e
¥’ : Project: QursS\wv\ 22|\ Sampler: AN
Associates, LLC x
Weather: M 50 Time In/Out:
Wi ™ WELL DATA
FIush—mount/Stxck—u)z Well Diameter: ZV\ Depth to Free Product: —
Monument Type: —
M Well Depth: Free Product Thickness:

Monument Condition:

o/

Depth to Water:

Water Column Length:

Well Cap Lock Present:

Yes No

Screened |nterval:

EXE

Purge Volume:

i)

Comments: ]

—

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

Water height multipliers {gal):

[1-inch well = 0.041

2-inch = 0.162

|4-inch = 0.653

rl gal = 3.785 liters

=

PURGING DATA

Purge Method:

51

Pump Intake Depth:

M J Dz iAo D5 ﬁ‘ ~
o1

N

Sampling Method: 0 ) ‘ﬂ('e« Tubing Material & Type: NEW /( DEDICATED )
Cumulative | N "
T \;olumj Volume DTW Purge Rate H Temp Cond DO ORP CIarity/Color'
iy (ILthregres) Purged (btc) (L/rin) P (°C) (uS/cm) (ppm) {mv) Other Remarks
(liters)
+/-0.1 +/-0.5 °C +-5% +/-0.5 ppm +/-20 mV
25 3311560 |$0 |28 56 |32 (
loo |_|572/542166& |7.50 |80
oo U 15840490134 [ e.d5¢td
\oo ) 15,90 (14,10 (333 8#I 45|
lotz [ 15.93]|3.93 13260 | 5557412 \
oS Y 1599 395 |38F | 5. 46| 407 \
PURGING DATA 2
Sample ID: MO -2 Sampling Flow Rate: . Z")-, Analytical Laboratory: ’w
Sample Time: \D\G~ Final Depth to Water: Did Well Dewater: \ (o)
No. of Containers/Type Preservative Analysis/Method Field Filtered |Filter Size  |MS/MSD Duplicate ID
b Y0 vl Vo C
| 2280 ot | No»
\x 25D i -

___ NOTES/ADDITIONAL COMMENTS
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WELL MONITORING DATA SHEET

t Well ID: M()\)» /Z Job Number: /
: g Client: f\‘\k 5”]’(‘/\/ VM Date: Q /{ ©
** Egcisoseso SCIG Project: '{11 ]/\SYV\ Z@’[/‘ Sampler: 4@
: Weather: RS \ 60‘” Time In/Out: 1
Ly ) WELL DATA
sh-mount/Sti p Well Diameter: L[ 5 Depth to Free Product: —
Monument Type:
Other: Well Depth: = Free Product Thickness: la
Monument Condition: C (/ Depth to Water: ?,L/, 7? Water Column Length: i
Well Cap Lock Present: Yes %o Screened Interval: T Purge Volume: vl
Comments: I REEE
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
V) PURGING DATA A i, ™
Purge Method: b \" 4 - Pump Intake Depth: M: (]» y Far \
Sampling Method: (l“ Tubing Material & Type: % NEW f/ DEDICATED
Volies Cumulative U =
Time Buutban Volume DTW Purge Rate oH Temp Cond DO ORP Clarity/Color
(liters) Purged (btc) {L/min) (°C) (uS/cm) (ppm) (mV) Other Remarks
(liters)
L ; {2 ] By T +/-0.1 +/-0.5 °C +/-5% +/-0.5 ppm +/-20 mV
[o40 7439 .25 16 32 15-36] 44 [17.50 247 (| cleudu
104" 25.01 6.5+ (. 5FIBES] 2.83 | 20,6 | (oo )
o046 1529 |, 16 .6\[s5/B|les2| ][ |7538
o4q_ 15. 96 (o e[ 17 . 0u YIVB | 2.12 | 7392
[05T 15,10 .S liy. o739 2.0( |235.(
JosS 15, 4C ©. .67 /509 /P60 | 3:/5 |235.0
165D 1 .Y [/5.05i1365 | 2.99 |274.0
6 U [ J Jeetlsos 3¢9 [2.90]792.4 ¥
0 PURGING DATA A
Sample ID: VWALS ~ 1L [sampling Flow Rate: s L6y Analytical Laboratory: %
Sample Time: \\ O \ Final Depth to Water: ZS . O Did Well Dewater:
No. of Containers/Type Preservative Analysis/Method Field Filtered |Filter Size  |MS/MSD Duplicate ID
Dy 40 Bl \VOC I
2x 0 HeY Rral
[*250 Wtgod | p2f/s | ——
%2 50 = NED —
2x 4O Hee Vol M YL o0
12190 | et Not [R [ X
NOTES/ADDITIONAL COMMENTS
(x 250 — NS v




WELL MONITORING DATA SHEET

Well ID: MN” N &\ , Job Number: o/
M€ Cascadi Gt ot Vo e |2/
ascaaia = _
X Project: Sampler: L\)
Associates, LLC 3
Weather: Time In/Out:
£ pti N\ WELL DATA
\ Flush—mount/s)xck«up Well Diameter: ”‘Z/V\ Depth to Free Product: —
Monument Type: P s g
Well Depth: Free Product Thickness:
Monument Condition: Depth to Water: Z ( p . N Water Column Length:

Well Cap Lock Present:

Othew N
&
< IYes %o

Screened Interval:

m—

Purge Volume:

Comments: I

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

<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>