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1 Introduction

Arcadis U.S., Inc. (Arcadis) has prepared this report on behalf of Kinder Morgan Liquids Terminals, LLC, a wholly
owned indirect subsidiary of Kinder Morgan, Inc., to present the results of the first and second semiannual 2021
groundwater monitoring events at the Harbor Island Terminal (the site). The site is located at 2720 13t Avenue
Southwest in Seattle, Washington. A site location map is presented on Figure 1.

Groundwater monitoring events were completed between April 12 and April 14, 2021 and October 11 and October
14, 2021, in accordance with the Compliance Monitoring Plan (KHM 1999) and associated addenda, included as
Appendix A. Remedial performance monitoring was performed periodically in 2021.

1.1 Site Description

The site is a 14-acre bulk petroleum storage facility located east of 13" Avenue Southwest on Harbor Island in
Seattle, King County, Washington. The site has operated as a bulk petroleum storage terminal since 1944 and is
surrounded by industrial facilities including shipyards, bulk petroleum storage facilities, and the Port of Seattle.
The topography is relatively flat with an elevation of approximately 9 to 16 feet above the North American Vertical
Datum of 1988 (NAVD 88). A site plan is presented on Figure 2.

The site consists of five distinct operational yards (A, B, C, D, and E). Features include aboveground storage
tanks (ASTs) containing refined petroleum products in the B and C Yards. The A Yard, located in the southern
portion of the site, consists of the terminal office, a truck loading rack, and other support structures. The B Yard,
located north of the A Yard and south of the D Yard, contains 15 ASTs and associated piping and is surrounded
by a 15-foot-high concrete wall. The D Yard, located north of the B Yard, is composed of a driveway and a
maintenance building and is the primary corridor for site utilities. The C Yard, located north of the D Yard and
south of the E Yard, contains six ASTs and associated piping and is surrounded by a 15-foot-high concrete wall.
The E Yard, located at the north end of the site, is leased to other parties and consists of an office building and
vehicle storage facilities.

1.2 Regulatory Background

The Washington Department of Ecology (Ecology) established site-specific cleanup levels (SSCLs) for
groundwater as part of Consent Decree 00-2-07760-2SEA (CD [Ecology 2000]). The groundwater SSCLs were
established on the basis that site groundwater is, and is anticipated to remain, non-potable. As such, the SSCLs
were derived to meet surface water standards that are protective of aquatic organisms in the Duwamish River and
Elliott Bay. The Cleanup Action Plan (Exhibit B of the CD [Ecology 1999]) outlines site-specific constituents of
concern (COCs) and applicable cleanup levels. The SSCLs for each COC are as follow:
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Constituent Cleanup Level

Benzene 0.071 mg/L
Ethylbenzene 29.0 mg/L
Lead 0.0058 mg/L
Toluene 200 mg/L
GRO 1.0 mg/L
DRO 10 mg/L
HO 10 mg/L
Product No sheen

DRO = diesel-range organic

GRO = gas-range organic

HO = heavy oil

mg/L = milligrams per liter
The Compliance Monitoring Plan (Exhibit F of the CD [KHM 1999]) provides groundwater monitoring objectives
for site compliance. Groundwater monitoring compliance requirements have been amended in the Site-Wide
Groundwater Compliance Monitoring Plan - Proposed Reduced Monitoring (Delta 2007), Technical Revision
Request — Low Flow Groundwater Sampling (Delta 2008), Revised Site Groundwater Monitoring Plan (Arcadis
2014), and the Groundwater Analytical Reduction Request (Arcadis 2016). Groundwater monitoring compliance
documents and approvals are included in Appendix A. The compliance status, most recent detections of COCs
at concentrations above SSCLs, and most recent separate-phase hydrocarbons (SPH) observations in monitoring
wells at the site are presented in Table 1.

1.3 Remedial Sulfate Application

In July 2013, gypsum and Epsom salt were applied to the ground surface in the B and D Yards to enhance
anaerobic biological oxidation (ABOX) of residual petroleum hydrocarbons in the soil and groundwater using
sulfate as a terminal electron acceptor, as summarized in the B and D Yards Groundwater Remediation —
Engineering Design Report (Arcadis 2012). Approximately 264,000 pounds of gypsum and 42,000 pounds of
Epsom salt were applied across 30,000 square feet (SF) of permeable soil to supply sulfate to the vadose-zone
soils and groundwater.

Supplemental applications of Epsom salt in targeted areas of the B, C, and D Yards were conducted in
accordance with the B and D Yards Groundwater Remediation — Engineering Design Report (Arcadis 2012) in
September 2015, October 2016, April 2018, November 2018, December 2019, and July 2021. The scope and
timing of supplemental sulfate applications is informed by performance monitoring, which includes analytical
results from semiannual groundwater monitoring and periodic measurements of groundwater conductivity using a
water quality meter. To maintain the target sulfate concentration of 900 mg/L in groundwater, the following
supplemental applications have been completed:
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e September 2015 — 16,000 pounds of Epsom salt were distributed over approximately 19,650 SF in the B, C
and D Yards.

e October 2016 — 15,000 pounds of Epsom salt were distributed over approximately 17,500 SF in the B, C and
D Yards.

e April 2018 — 10,000 pounds of Epsom salt were applied in the B, C and D Yards.

e November 2018 — 5,000 pounds of Epsom salt were applied in the C and D Yard application area near MW-
19.

e December 2019 — approximately 14,400 pounds of Epsom salt were applied in the B, C, and D Yards.
e July 2021 - 10,000 pounds of Epsom salt were applied in the B, C, and D Yards.

The remedial sulfate application extents are presented on Figure 3.

2 Scope of Work

The 2021 semiannual groundwater monitoring events were performed in accordance with the groundwater
monitoring compliance requirements presented in Section 1.2 and included as Appendix A. The scope of work
for the 2021 semiannual monitoring events included:

e Measuring depth to water and SPH (where present) in 51 monitoring wells in April 2021 and 50 monitoring
wells in October 2021. MW-16 was not accessible in October 2021.

e Purging monitoring wells using low-flow sampling methods; collecting field parameters including dissolved
oxygen (DO), oxygen-reduction potential (ORP), pH, temperature, turbidity, and specific conductivity; and
collecting groundwater samples from:

- 19 monitoring wells in the first semiannual groundwater monitoring event;
- 39 monitoring wells in the second semiannual groundwater monitoring event.

e  Submitting groundwater samples to Pace National Center for Testing and Innovation (Pace) of Mount Juliet,
Tennessee, for laboratory analysis.

Monitoring wells were purged using low-flow methodology with a peristaltic pump, and groundwater quality field
parameters were measured using an Aqua TROLL 600 multiparameter sonde and an optical turbidimeter.
Monitoring wells were sampled after depth to water, pH, specific conductivity, DO, ORP, turbidity, and
temperature had stabilized in accordance with the Technical Revision Request — Low-Flow Groundwater
Sampling (Delta 2008). Groundwater elevation data are presented in Table 2, and groundwater monitoring field
data sheets are included in Appendix B.

Groundwater samples were collected in laboratory-provided bottles, placed in coolers with ice, and submitted to
Pace under standard chain-of-custody protocol. Groundwater samples were analyzed for some or all of the
following constituents in accordance with the Groundwater Analytical Reduction Request (Arcadis 2016) included
in Appendix A:

e GRO by Northwest Method NWTPH-Gx;

e DRO and HO by Northwest Method NWTPH-Dx (with silica gel cleanup);
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e Benzene, toluene, ethylbenzene, and total xylenes (BTEX, collectively) by United States Environmental
Protection Agency (USEPA) Method 8260D;

e Dissolved lead by USEPA Method 6020B;
e Total lead by USEPA Method 6020B;
e Sulfate by USEPA Method 9056A.

During the second semiannual groundwater monitoring event, groundwater samples collected from five
monitoring wells located in the 13t Avenue Southwest area were also analyzed for the following geochemical
parameters:

e Methane by USEPA Method RSK-175;

e Ferrous iron by Standard Method 3500Fe B-2011;
e Nitrate by USEPA Method 9056A,;

o Sulfide by Standard Method 4500S2 D-2011.

Blind duplicate samples were collected from MW-7 and MW-21 in both groundwater monitoring events for quality
assurance purposes. Laboratory analytical reports and chain-of-custody documentation are included as
Appendix C.

2.1 Remedial Performance Monitoring and Irrigation

Performance monitoring of the remedial application in the B, C, and D Yards has been performed periodically
since the initial remedial sulfate application was completed in July 2013. Specific conductivity was measured at
nine monitoring wells within the sulfate application area (12, MW-7, MW-19, and TMW-1 through TMW-6) using a
multi-parameter water quality meter. Field measurements of specific conductivity have been correlated to
groundwater sulfate concentrations to monitor remedial performance between semiannual monitoring events to
obtain more frequent sulfate concentration information.

Precipitation and infiltration are the primary mechanisms for delivering sulfate to the groundwater to support ABOx
reactions. The irrigation system present in the B, C and D Yards is typically used to supplement natural rainfall
during the summer, when precipitation is less frequent, to drive dissolution of Epsom salt and gypsum on the
ground surface and infiltration of sulfate to the groundwater. The irrigation system was not operated in 2020 due
to malfunctions in the controllers. The system was repaired in August 2021 following sulfate application in July.
Repairs included modification of the irrigation system in the D yard to use more efficient surface sprinklers within
the July 2021 sulfate application area. Monthly precipitation, including irrigation and natural rainfall, are shown on
Graphs 1 through 10.

3 Summary of Results

Sample analytical results and field measurements collected during the first and second semiannual 2021
groundwater monitoring events are presented below.
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3.1 Water Level Measurements

Depths to groundwater in monitoring wells were measured on April 12, 2021 and October 11, 2021 using oil/water
interface probes. Monitoring well MW-16 could not be accessed during the second semiannual monitoring event.
Groundwater elevations were calculated using depth-to-water measurements and wellhead survey elevations
obtained in July 2003. Depths to groundwater for the April 12, 2021 gauging event ranged from 1.67 feet
(monitoring well 12) to 10.36 feet (A-27) with groundwater elevations (relative to NAVD 88) ranging from 5.89 feet
(MW-25) to 9.18 feet (MW-18). Depths to groundwater during the October 11, 2021 monitoring event ranged from
2.60 feet (monitoring well 12) to 10.97 feet (A-27) with groundwater elevations (relative to NAVD 88) ranging from
5.42 feet (MW-25) to 7.74 feet (MW-19). Groundwater direction is generally to the south from the D Yard toward
the A Yard with an approximate hydraulic gradient ranging from 0.004 to 0.005 foot per foot (measured between
MW-19 and A-6), which is consistent with previous monitoring events. The groundwater elevation data are
presented in Table 2, and potentiometric contour maps for the two semiannual groundwater monitoring events
are presented on Figures 4 and 5.

3.2 Passive Separate-Phase Hydrocarbon Recovery

Monitoring wells A-6 and A-16 were gauged using an oil/water interface probe on February 9, 2021 (first quarter
of 2021). SPH was not observed, and no absorbent socks were placed. SPH was observed in monitoring well A-6
at a thickness of 0.03 foot during the first semiannual groundwater monitoring event on April 12, 2021, and a new
sock was placed in the well.

On August 10, 2021 (third quarter of 2021), the existing sock was removed from A-6. SPH was observed at a
thickness of 0.12 foot in A-16, and a new sock was placed in the well. During the second semiannual groundwater
monitoring event (October 11, 2021), SPH was observed in both A-6 and A-16 at a thickness of 0.01 foot. The
existing sock was removed from A-16, and a new absorbent sock was installed in both wells following gauging.

Quarterly gauging and sock management will continue through 2022 consistent with Ecology’s approval of the
Revised Site Groundwater Monitoring Plan (Ecology 2014).

3.3 Groundwater Analytical and Geochemical Results

Concentrations of COCs exceeding SSCLs in groundwater samples collected from monitoring wells at the site
during 2021 are summarized below:

Maximum Location of
Concentration Maximum
(mg/L) Concentration

Number of Wells Number of Wells

Exceeding SSCL Analyzed

First Semiannual Groundwater Monitoring Event
GRO 10 19 6.71 MW-24
Benzene 2 19 0.508 MW-24
Second Semiannual Groundwater Monitoring Event
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coc | Mmberotwels | MumberofMels | conceniaion | _Wwimum
(mg/L) Concentration
GRO 9 41 10.3 TMW-6
Benzene 3 41 0.440 MW-24
Total Lead 2 19 0.0131 12

During the second semiannual 2021 groundwater monitoring event, groundwater samples from five monitoring
wells (A-27, A-28R, TMW-B1, MW-23, and MW-24) were analyzed for geochemical parameters to monitor natural
attenuation along 13" Avenue Southwest:

e Methane was detected in all five monitoring wells at concentrations ranging from 3.02 mg/L (A-27) to 11.8
mg/L (MW-24).

e Ferrous iron was detected in all five monitoring wells at concentrations ranging from 7.64 mg/L (A-27) to 56.7
mg/L (MW-24).

Nitrate, sulfate, and sulfide were analyzed, but not detected at concentrations above laboratory reporting limits.
Groundwater analytical results are presented in Table 3. Groundwater geochemical data, including field
measurements, are presented in Table 4. Laboratory analytical reports and chain-of-custody documentation are
included in Appendix C, historical groundwater elevations are included in Appendix D, and historical
groundwater analytical results are included in Appendix E.

3.4 Remedial Performance Results

During the semiannual 2021 monitoring events, samples from 10 monitoring wells (11, 12, MW-7, MW-19, and
TMW-1 through TMW-6) within the sulfate application area were analyzed for sulfate and compared to the target
concentration designed to support ABOXx of petroleum hydrocarbons (900 mg/L).

During the first semiannual event, sulfate concentrations in the application area ranged from 8.61 mg/L in well
MW-19 to 1,220 mg/L in well TMW-2. Sulfate concentrations collected during the second semiannual event
ranged from 45.1 mg/L in well 11 to 2,690 mg/L in well MW-7. Sulfate concentrations greater than the target of
900 mg/L within the application area were observed in the following locations:

e Monitoring wells TMW-1, TMW-2, TMW-3, and TMW-4 during the first event;
e Monitoring wells 12, MW-7, and TMW-2 during the second event.

Sulfate concentrations in monitoring wells within and downgradient of the July 2021 supplemental sulfate
application area were higher during the second semiannual monitoring event including MW-19, MW-7, monitoring
well 12, and TMW-6. Groundwater from MW-9 (during the first and second semiannual monitoring events) and A-
27 (during the second semiannual monitoring event) was also analyzed for sulfate to evaluate downgradient
migration of sulfate from the remedial application area. Sulfate concentrations detected in MW-9 during the first
and second semiannual monitoring events were 16.8 mg/L and 7.01 mg/L, respectively. Sulfate was not detected
at concentrations above the laboratory detection limit in A-27 during the second semiannual monitoring event.
Groundwater analytical results for geochemical parameters are presented in Table 4. Constituent trend graphs for

www.arcadis.com



2021 Annual Groundwater Monitoring Report

the performance monitoring of wells within the sulfate application area are presented on Graphs 1 through 10.
Laboratory analytical reports and chain-of-custody documentation are included in Appendix C. Historical
groundwater analytical results are included in Appendix E.

3.5 Data Validation Results

Analytical data produced as part of the first and second semiannual 2021 groundwater monitoring events (sample
delivery groups L1339541, 11339565, L1418087, and L1418880 [Appendix C]) were reviewed for completeness
and technical compliance. All field samples from both semiannual monitoring events were analyzed within their
specified hold times, except for the samples analyzed for ferrous iron by Method 3500-Fe B-2011. Ferrous iron is
considered “out of hold” as received at the laboratory in accordance with the method, but the results are minimally
impacted. Reported concentrations of ferrous iron should be considered minimum values. Two field duplicates,
DUP-1 (MW-7) and DUP-2 (MW-21) during both events, were collected and analyzed. The relative percent
differences between the parent and the duplicates were acceptable at less than 20 percent. Quality control
samples analyzed by the laboratory were within established acceptance criteria.

4 Compliance and Conclusions

4.1 A Yard

Passive recovery of SPH using absorbent socks is conducted in accordance with the procedure outlined in the
Ecology email approval of the Revised Site Groundwater Monitoring Plan (Arcadis 2014), which requires quarterly
gauging and sock replacement for four quarters following the observance of sheen or measurable SPH during a
semiannual monitoring event (Ecology 2014). During the second semiannual event, SPH was observed in
monitoring wells A-6 and A-16 at thicknesses of 0.01 foot each. A new absorbent sock was placed in each well to
passively recover SPH. The wells will continue to be gauged quarterly to monitor for SPH in accordance with the
Revised Site Groundwater Monitoring Plan (Arcadis 2014), and absorbent socks will be deployed as needed
when SPH is observed.

Groundwater samples were collected from within the A Yard at one monitoring well (A-5) during the first
groundwater monitoring event and five monitoring wells (A-5, A-8, A-10, A-14R, and MW-25) during the second
groundwater monitoring event. COCs in groundwater samples collected from the A Yard monitoring wells have
been below SSCLs since 2012, except for GRO in monitoring well A-5, which was detected at a concentration
above the SSCL of 1.0 mg/L during the first semiannual monitoring event in 2021. There were no other
exceedances in the A Yard in 2021. Analytical results are presented on Figures 6 and 7 and presented in Table
3.

www.arcadis.com



2021 Annual Groundwater Monitoring Report

4.2 B, C, and D Yards

4.2.1 Remedial Application Area

Concentrations of COCs during the first and second semiannual 2021 groundwater monitoring events in the 10
performance monitoring wells within the sulfate application area (11, 12, MW-7, MW-19, and TMW-1 through
TMW-6) were generally consistent with concentrations observed during previous groundwater monitoring events.
Concentrations of COCs were below SSCLs for all constituents in four performance monitoring wells (11, TMW-1,
TMW-2, and TMW-3) for both monitoring events. Concentrations of COCs in the samples collected from
monitoring well MW-7 in the second semiannual groundwater monitoring event were below SSCLs. Six
performance monitoring wells (12, MW-7, MW-19, TMW-4, TMW-5, and TMW-6) exhibited GRO concentrations
exceeding the SSCL during one or both of the 2021 monitoring events. Analytical results of the 10 performance
monitoring wells within the sulfate application area for the first and second semiannual groundwater monitoring
events are presented on Figures 6 and 7, respectively. Trend graphs showing the remedial performance and
historical concentrations of COCs and sulfate are presented on Graphs 1 through 10. In general, COC
concentrations in the remedial application area demonstrate stable to decreasing trends.

Sulfate concentrations in groundwater were above the target threshold of 900 mg/L, which is supportive of ABOx
of petroleum hydrocarbons, at performance monitoring wells TMW-1, TMW-2, TMW-3, and TMW-4 during the first
semiannual groundwater monitoring event. During the second semiannual groundwater monitoring event,
performance monitoring wells 12, MW-7, and TMW-2 exhibited sulfate concentrations above the target of 900
mg/L. Concentrations of COCs were below all SSCLs in TMW-1, TMW-2, and TMW-3, and the additional sulfate
application in July 2021 did not target the area surrounding these monitoring wells. In areas within and adjacent to
the additional sulfate application, concentrations increased in the second semiannual monitoring event (MW-7,
MW-19, monitoring well 12, and TMW-6). The sulfate concentration at monitoring well A-27, which is considered a
sentinel well to monitor for excess sulfate cross-gradient from the ABOXx treatment area, did not exceed the
laboratory reporting limit of 5 mg/L during the second semiannual groundwater monitoring event. The secondary
water quality level for sulfate is 250 mg/L.

During the second semiannual 2021 groundwater monitoring event, total lead was detected in monitoring well 12
at a concentration (0.0131 mg/L) that exceeded the SSCL (0.0058 mg/L). Lead impacts at the site have been
attributed to former off-site smelting operations and the former smelter located on Harbor Island. Lead-impacted
shallow soil was removed from the B and C Yards in 2002 (KHM 2002). Residual total lead and dissolved lead
impacts to groundwater are monitored in accordance with the CD (Ecology 2000).

4.2.2 Non-Remedial Application Area

Seven monitoring wells in the B, C, and D Yards (MW-3, MW-5, MW-8, MW-9, MW-14, MW-20, and MW-21) are
sampled either annually or semiannually and are not located within the remedial application area. Concentrations
of all site COCs were below SSCLs in six of the seven monitoring wells and comply with the requirements of the
CD (Ecology 2000). Concentrations of total lead measured in monitoring well MW-8 during the second
semiannual event (0.00645 mg/L) exceeded the SSCL (0.0058 mg/L). SPH has not been observed in the B Yard
since April 2014, the C Yard since gauging was initiated in 2000 (KHM 2001) or the D yard since May 2002 (KHM
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2002). Analytical results for both semiannual groundwater monitoring events in non-remedial application area
wells are presented on Figures 6 and 7 and in Table 3. Analytical results for select monitoring wells with recent
or historical concentrations exceeding SSCLs (MW-5, MW-8, and MW-14) are presented on Graphs 11 through
13.

4.3 E Yard

Groundwater sampling is conducted annually in one well (MW-1) located within the E Yard. Concentrations of site
COCs have been below SSCLs in the E Yard since 2002.

4.4 13th Avenue Southwest Monitored Natural Attenuation
Area

Concentrations of COCs in wells within the 13t Avenue Southwest monitored natural attenuation (MNA) area (A-
27, A-28R, TMW-B1, MW-23, and MW-24) are consistent with historical concentrations, which show generally
stable to decreasing trends.

In the 13" Avenue Southwest MNA area, concentrations of GRO in three of the wells sampled in the first
semiannual monitoring event and four of the wells sampled in the second semiannual monitoring event exceeded
the SSCL. Benzene concentrations exceeded the SSCL in two of the wells sampled during the first semiannual
monitoring event and three of the wells sampled during the second semiannual monitoring event. Constituent
trend graphs for monitoring wells exceeding SSCLs are presented on Graphs 14 through 18.

Concentrations of geochemical parameters in the 13" Avenue Southwest MNA wells are consistent with those
detected in previous groundwater monitoring events. Concentrations of DO in wells A-27, A-28R, TMW-B1, MW-
23, and MW-24 are equal to or less than 0.27 mg/L, indicating that groundwater conditions are typically
anaerobic. Methane and ferrous iron were detected at concentrations above 3 mg/L and 7 mg/L, respectively.
Based on the lack of DO and the relatively high concentrations of methane and ferrous iron, reducing conditions
are present in the vicinity of these monitoring wells.

These data demonstrate that natural attenuation is occurring in wells located in the 13t Avenue Southwest MNA
area, and that anaerobic biological degradation is occurring through iron reduction and methanogenesis (Ecology
2005).
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Table 1

Monitoring Well Compliance Status

Kinder Morgan Liquids Terminals, LLC

Harbor Island Terminal

2720 13th Avenue Southwest, Seattle, Washington

Date of Last

Date of Last

Well ID Location SPH or Sheen Exceedance of Constituent(s) Comments
Observation
SPH Skimmer
A-8 A Yard 11/18/03 -- --
A-10 A Yard 05/10/04 06/07/05 DRO
A-11 A Yard 09/19/05 -- --
A-12 A Yard 03/08/05 -- --
A-14R A Yard 09/19/05 12/14/04 Total Lead
A-18 A Yard 09/19/05 -- --
A-19 13th Ave 09/11/06 -- -- EFR
A-20 13th Ave 09/19/05 05/25/11 GRO
A-21 13th Ave 05/20/02 08/25/12 GRO
A-22R 13th Ave 10/12/05 05/25/11 GRO, Benzene EFR
A-23R 13th Ave Never 12/11/07 Benzene
A-25 A Yard 11/15/10 06/16/11 GRO, Benzene
A-26R 13th Ave 09/19/05 05/25/11 GRO, Benzene EFR
A-27 13th Ave 12/18/00 10/22/20 GRO

MW-1 E Yard Never 11/05/02 Total Lead
MW -2 13th Ave Never 06/08/10 Total Lead
MW-3 C Yard Never 10/02/19 Total Lead
MW-4 11th Ave 12/13/04 09/21/05 DRO
MW-5 D Yard Never 04/09/13 Total Lead
MW-6 13th Ave 12/18/00 12/13/05 GRO

MW-9 B Yard 05/23/11 10/04/18 Total Lead

MW-12R 11th Ave Never 08/26/04 Benzene
MW-14 D Yard Never 10/11/16 GRO
MW-16 13th Ave Never -- --
MW-17 13th Ave Never - -
MW-18 13th Ave Never 06/08/06 GRO, Benzene

. Mwa9  DYad 052002 l0v21  GRO  ABOX

MW-20 C Yard Never 09/25/01 Benzene
MW-21 B Yard 03/01/12 09/22/09 GRO
MW-22 13th Ave Never 11/05/02 Benzene

MW-25 A Yard 02/24/04 09/20/05 Total Lead
SH-02R 11th Ave Never 09/16/03 Total Lead
SH-04 13th Ave Never - -
SH-05 11th Ave Never 12/20/00 Total Lead
2/14/2022
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Table 1

Monitoring Well Compliance Status

Kinder Morgan Liquids Terminals, LLC

Harbor Island Terminal

2720 13th Avenue Southwest, Seattle, Washington

Date of Last Date of Last
Well ID Location SPH or Sheen Exceedance of Constituent(s) Comments
Observation SSCL
SH-05R 11th Ave 11/18/03 12/15/04 DRO
MW-07R 11th Ave Never 09/13/06 Total Lead
TMW-1 D Yard Never 09/29/15 GRO ABOX
TMW-2 D Yard Never -- -- ABOX
TMW-3 B Yard Never 10/04/18 GRO ABOX

Notes:

-- = No data/not applicable

ABOX = Sulfate application area

DRO = Diesel range organics

EFR = Enhanced fluids recovery, pilot test
GRO = Gasoline range organics

PR = Passive recovery absorbent sock
SSCL = Site-specific cleanup level

SPH = Separate phase hydrocarbons

2/14/2022
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Table 2
Groundwater Elevation Data
Kinder Morgan Liquids Terminals, LLC
Harbor Island Terminal
2720 13th Avenue Southwest, Seattle, Washington

Date Casmg 1 Depth to SPH Thickness Ground\_/vatler
Well ID Measured Elevation Groundwater Elevation
(feet) (feet BTOC) (feet) (feet)
A4 04/12/21 13.22 6.89 -- 6.33
10/11/21 13.22 7.28 -- 5.94
A5 04/12/21 14.13 7.64 -- 6.49
10/11/21 14.13 8.06 - 6.07
02/09/21 12.81 5.94 -- 6.87
A6 04/12/21 12.81 6.65 0.03 6.18
08/10/21 12.81 6.86 -- 5.95
10/11/21 12.81 7.07 0.01 5.75
A-8 04/12/21 14.61 7.77 -- 6.84
10/11/21 14.61 8.22 - 6.39
A-10 04/12/21 13.51 6.74 -- 6.77
10/11/21 13.51 7.19 -- 6.32
A1l 04/12/21 14.40 7.57 -- 6.83
10/11/21 14.40 8.07 - 6.33
A-12 04/12/21 12.95 6.43 -- 6.52
10/11/21 12.95 6.83 -- 6.12
04/12/21 14.21 7.50 -- 6.71
A-14R 10/11/21 14.21 7.93 -- 6.28
02/09/21 14.39 7.22 -- 7.17
A-16 04/12/21 14.39 7.76 - 6.63
08/10/21 14.39 8.23 0.12 6.26
10/11/21 14.39 8.22 0.01 6.18
A-18 04/12/21 14.74 7.91 -- 6.83
10/11/21 14.74 8.36 - 6.38
A-19 04/12/21 14.57 7.89 -- 6.68
10/11/21 14.57 8.30 -- 6.27
A-20 04/12/21 14.19 7.51 -- 6.68
10/11/21 14.19 7.86 - 6.33
A-21 04/12/21 14.35 7.60 -- 6.75
10/11/21 14.35 8.02 - 6.33
04/12/21 14.11 7.45 -- 6.66
A-22R 10/11/21 14.11 7.91 -- 6.20
04/12/21 15.57 8.87 -- 6.70
A-23R 10/11/21 15.57 9.28 - 6.29
A-25 04/12/21 13.90 7.26 -- 6.64
10/11/21 13.90 7.79 -- 6.11
04/12/21 14.19 7.50 -- 6.69
A-26R 10/11/21 14.19 8.00 - 6.19
A-27 04/12/21 17.22 10.36 -- 6.86
10/11/21 17.22 10.97 -- 6.25
04/12/21 14.93 7.90 -- 7.03
A-28R 10/11/21 14.93 8.57 - 6.36
11 04/12/21 12.08 4.02 -- 8.06
10/11/21 12.08 5.11 -- 6.97
12 04/12/21 9.79 1.67 -- 8.12
10/11/21 9.79 2.60 -- 7.19
2/14/2022
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Table 2
Groundwater Elevation Data

Kinder Morgan Liquids Terminals, LLC
Harbor Island Terminal
2720 13th Avenue Southwest, Seattle, Washington

Casin Depth . Groundwater
Date . . 1 epth to SPH Thickness 4

Well ID Measured Elevation Groundwater Elevation
(feet) (feet BTOC) (feet) (feet)
MW-1 04/12/21 13.21 5.03 -- 8.18
10/11/21 13.21 6.30 -- 6.91
MW-2 04/12/21 15.22 6.47 -- 8.75
10/11/21 15.22 8.06 -- 7.16
MW-3 04/12/21 11.39 2.49 -- 8.90
10/11/21 11.39 4.10 -- 7.29
MW-4 04/12/21 14.69 5.59 -- 9.10
10/11/21 14.69 7.21 - 7.48
MW-5 04/12/21 11.13 2.33 -- 8.80
10/11/21 11.13 3.65 -- 7.48
MW-6 04/12/21 15.17 6.52 -- 8.65
10/11/21 15.17 7.90 - 7.27
MW-7 04/12/21 10.62 2.22 -- 8.40
10/11/21 10.62 3.26 -- 7.36
MW-8 04/12/21 10.63 3.12 -- 7.51
10/11/21 10.63 4.17 -- 6.46
04/12/21 9.75 2.49 -- 7.26
MW-9 10/11/21 9.75 3.33 -- 6.42
04/12/21 15.47 7.06 -- 8.41
MW-12R 10/11/21 15.47 8.10 -- 7.37
04/12/21 11.44 2.75 -- 8.69
MW-14 10/11/21 11.44 4.10 - 7.34
04/12/21 15.23 6.27 -- 8.96

MW-16 10/11/21 15.23 - - -
04/12/21 15.49 6.31 -- 9.18
MW-18 10/11/21 15.49 7.99 -- 7.50
04/12/21 11.39 2.24 -- 9.15
MW-19 10/11/21 11.39 3.65 - 7.74
04/12/21 11.72 2.65 -- 9.07
MW-20 10/11/21 11.72 4.01 - 7.71
04/12/21 9.41 2.58 -- 6.83
MW-21 10/11/21 9.41 3.34 -- 6.07
04/12/21 16.32 7.49 -- 8.83
MW-22 10/11/21 16.32 9.02 -- 7.30
04/12/21 14.15 7.41 -- 6.74
MW-23 10/11/21 14.15 7.83 -- 6.32
04/12/21 14.34 7.44 -- 6.90
MW-24 10/11/21 14.34 7.91 -- 6.43
04/12/21 13.05 7.16 -- 5.89
MW-25 10/11/21 13.05 7.63 -- 5.42
04/12/21 13.40 4.90 -- 8.50
SH-02R 10/11/21 13.40 6.13 - 7.27
04/12/21 13.89 6.79 -- 7.10
SH-05R 10/11/21 13.89 7.40 -- 6.49
04/12/21 13.92 5.89 -- 8.03
MW-07R 10/11/21 13.92 6.90 -- 7.02
211412022
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Table 2

Groundwater Elevation Data

Kinder Morgan Liquids Terminals, LLC

Harbor Island Terminal

2720 13th Avenue Southwest, Seattle, Washington

Casin Depth to . Groundwater
WEIRI) Megghered Elevati(?nl GrouEdwater SEFTRICKNESS Elevation®

(feet) (feet BTOC) (feet) (feet)
WBL : a1 - -
WL - i - -
WZ - s - -
™3 - 16 - -
717 - 257 - -
WS - 57 - -
WS - oo - -

Notes:

-- = not measured/not applicable

BTOC = below top of casing (TOC); depth to groundwater measured from TOC

SPH = separate-phase hydrocarbons

1. MW-16 was blocked during the second semiannual groundwater monitoring event and therefore not gauged.

2. Groundwater elevation at wells with separate-phase hydrocarbons (SPH) corrected for SPH thickness using a
specific gravity of 0.8, which is generally within the range of values presented in the American Petroleum Institute's
LNAPL Parameters database for gasoline and diesel fuel.
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Table 3

Groundwater Analytical Results

Kinder Morgan Liquids Terminals, LLC

Harbor Island Terminal

2720 13th Avenue Southwest, Seattle, Washington

Dissolved Lead

Ethylbenzene
Total Lead

O
o
n
(]
o
(=]

Benzene

Well ID Date Sampled

04/13/21 0.00355 0.00295 <0.00100 0.00355
10/12/21 0.524 - - <0.00100 | <0.00100 | <0.00100 | <0.00300 - -
A-8 10/12/21 <0.100 <0.200 <0.250 <0.00100 | <0.00100 | <0.00100 | <0.00300 - -
A-10 10/12/21 <0.100 0.360 <0.250 <0.00100 | <0.00100 | <0.00100 | <0.00300 - -
A-14R 10/12/21 <0.100 <0.200 <0.250 <0.00100 | <0.00100 | <0.00100 | <0.00300 | <0.00200 | <0.00200
Aol 04/13/21 <0.100 - - <0.00100 | <0.00100 | <0.00100 | <0.00300 - -
10/12/21 0.154 - - <0.00100 | <0.00100 0.00109 <0.00300 0.00326 0.00235
A-23R 10/11/21 <0.100 - - <0.00100 | <0.00100 | <0.00100 | <0.00300 - -
A7 04/13/21 0.741 - - 0.0181 <0.00100 0.0122 <0.00300 - -
10/13/21 0.929 - - 0.0138 0.00116 <0.00100 0.00429 - -
A28R 04/13/21 - - 0.02180 0.00239 0.0190 0.00355 - -
10/13/21 - - 0.0222 0.00235 0.00476 <0.00300 | <0.00200 | <0.00200
1 04/14/21 <0.100 - - <0.00100 | <0.00100 | <0.00100 | <0.00300 - -
10/12/21 <0.100 - - <0.00100 | <0.00100 | <0.00100 | <0.00300 - -
1 04/12/21 - - 0.00327 <0.00100 0.00471 0.00605 - -
10/12/21 1.46 <0.250 0.0392 0.00746 0.1570 0.0458 -@
MW-1 10/14/21 <0.100 <0.200 <0.250 <0.00100 | <0.00100 | <0.00100 | <0.00300 | <0.00200 | <0.00200 |
MW-2 10/14/21 <0.100 <0.200 <0.250 <0.00100 | <0.00100 | <0.00100 | <0.00300 | <0.00200 | <0.00200
MW-3 10/13/21 0.131B <0.200 <0.250 <0.00100 | <0.00100 | <0.00100 | <0.00300 | <0.00200 | <0.00200
MW-4 10/14/21 0.221 1.290 <0.250 <0.00100 | <0.00100 | <0.00100 | <0.00300 - -
MW-5 10/11/21 <0.100 <0.200 <0.250 <0.00100 | <0.00100 | <0.00100 | <0.00300 | <0.00200 | <0.00200
MW-6 10/14/21 0.211B - - <0.00100 | <0.00100 | <0.00100 | <0.00300 | <0.00200 | <0.00200
MW-7 04/13/21 - - <0.00100 | <0.00100 0.0239 0.0236 - -
10/12/21 - - <0.00100 0.00235 0.0103 0.00956 0.00365 <0.00200
MW-7 (DUP) 04/13/21 - - <0.00100 | <0.00100 0.0234 0.0226 - -
10/12/21 0.419 - - <0.00100 0.00215 0.00992 0.00884 0.00392 <0.00200
MW-07R 10/14/21 <0.100 <0.200 <0.250 <0.00100 | <0.00100 | <0.00100 | <0.00300 | <0.00200 | <0.00200
MW-8 10/13/21 <0.100 0.365 <0.250 <0.00100 | <0.00100 | <0.00100 | <0.00300 -@
04/13/21 0.272 - - <0.00100 | <0.00100 | <0.00100 | <0.00300 - -
M9 10/13/21 0.202 - - <0.00100 | <0.00100 | <0.00100 | <0.00300 0.00233 <0.00200
MW-12R 10/14/21 <0.100 <0.200 <0.250 <0.00100 | <0.00100 | <0.00100 | <0.00300 | <0.00200 | <0.00200
MWw-14 10/12/21 0.331 - - <0.00100 | <0.00100 | <0.00100 0.00316 - -
MW-18 04/13/21 <0.100 - - <0.00100 | <0.00100 | <0.00100 | <0.00300 - -
10/14/21 <0.100 - - <0.00100 | <0.00100 | <0.00100 | <0.00300 - -
MW-19 04/12/21 - - 0.00124 0.0170 0.157 0.0170 - -
10/11/21 - - 0.0183 0.0542 0.0254 0.0169 - -
MW-20 10/13/21 0.151B <0.200 <0.250 <0.00100 | <0.00100 | <0.00100 | <0.00300 - -
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Table 3

Groundwater Analytical Results

Kinder Morgan Liquids Terminals, LLC

Harbor Island Terminal

2720 13th Avenue Southwest, Seattle, Washington

Dissolved Lead

[}
=
O
N
=i
]
Qo
>
5
=
L

Total Lead

Well ID Date Sampled

) 04/14/21 <0.100 0.780 <0.250 <0.00100 | <0.00100 | <0.00100 | <0.00300 - -
MW-21
10/13/21 0.236 0.765 <0.250 <0.00100 | <0.00100 | <0.00100 | <0.00300 - -
04/14/21 <0.100 0.662 <0.250 <0.00100 | <0.00100 | <0.00100 | <0.00300 - -
MW-21 (DUP)
10/13/21 0.212B 0.711 <0.250 <0.00100 | <0.00100 | <0.00100 | <0.00300 - -
MW-22 10/14/21 <0.100 <0.200 <0.250 <0.00100 | <0.00100 | <0.00100 | <0.00300 - -
04/13/21 -- -- 0.0118 0.0106 0.0150 -- --
MW-23
10/13/21 -- - <0.00500 0.0111 0.0169 <0.00200 | <0.00200
04/13/21 -- -- 0.0243 0.683 0.313 -- --
MW-24
10/13/21 -- -- 0.0304 0.737 0.216 0.00224 <0.00200
MW-25 10/12/21 <0.100 0.437 <0.250 <0.00100 | <0.00100 | <0.00100 | <0.00300 0.00293 <0.00200
SH-02R 10/14/21 <0.100 <0.200 <0.250 <0.00100 | <0.00100 | <0.00100 | <0.00300 | <0.00200 | <0.00200
SH-05R 10/14/21 <0.100 0.413 <0.250 <0.00100 | <0.00100 | <0.00100 | <0.00300 | <0.00200 | <0.00200
TMW-B1 10/13/21 -- -- - 0.00697 0.0143 0.00883 -- --
04/12/21 <0.100 -- - <0.00100 | <0.00100 | <0.00100 | <0.00300 - -
TMW-1
10/11/21 <0.100 -- - <0.00100 | <0.00100 | <0.00100 | <0.00300 - -
TMW-2 04/12/21 <0.100 -- - <0.00100 | <0.00100 | <0.00100 | <0.00300 - -
10/11/21 <0.100 -- - <0.00100 | <0.00100 | <0.00100 | <0.00300 - -
TMW-3 04/13/21 0.167 -- -- <0.00100 | <0.00100 | <0.00100 | <0.00300 - -
10/12/21 0.559 -- - <0.00100 | <0.00100 | <0.00100 | <0.00300 - -
04/13/21 -- -- 0.00434 0.00224 0.0461 0.00398 -- --
TMW-4
10/12/21 - -- 0.00122 0.0318 0.335 0.179 -- --
04/12/21 -- -- 0.00158 <0.00100 0.00355 <0.00300 - -
TMW-5
10/11/21 -- -- 0.00916 0.00238 <0.00100 | <0.00300 - -
04/13/21 - -- <0.00100 | <0.00100 0.290 0.473 - -
TMW-6
10/13/21 - -- <0.0100 <0.0100 0.691 0.977 - -
Notes:

-- = Not applicable/Sample not analyzed for this parameter
<= Denotes compound was not detected at designated detection limit.
Bold = Analyte detected at a concentration above the laboratory reporting limit
= Detected concentration above the Site-Specific Cleanup Level
mg/L = milligrams per liter (parts per million [ppm])
B = The same analyte is found in the associated blank.
N/A = Not applicable

SGC = Assilica gel wash as performed on the solvent extract before analysis. Silica gel cleanup was completed for samples with TPH-DRO and TPH-HO
detections above the method reporting limit. All samples analyzed since September 2015 were performed with SGC for all TPH-DRO and TPH-HO analysis.

USEPA = United States Environmental Protection Agency

1. Total Petroleum Hydrocarbons (TPH) as gasoline range organics (GRO) - Analysis by Washington Method WTPH-G prior to 5/20/98; analysis by Northwest
Method NWTPH-Gx from 5/20/98 through present.

2. Total Petroleum Hydrocarbons (TPH) as diesel range organics (DRO) and heavy oil range organics (HO) - Analysis by Washington Method WTPH-D+
extended prior to 5/20/98; analysis by Northwest Method NWTPH-Dx from 5/20/98 through present.

3. Benzene, Toluene, Ethylbenzene, and Xylene (BTEX) Compounds - Analysis by EPA Method 8020 prior to 5/20/98; analysis by USEPA Method 8260B
from 5/20/98 through present.
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Table 4

Groundwater Geochemical Parameters

Kinder Morgan Liquids Terminals, LLC

Harbor Island Terminal

2720 13th Avenue Southwest, Seattle, Washington

Date

well ID Sampled

Dissolved

Oxygen*

Dissolved
errous Iron

ron
Iitrate

Ifate

ulfide

. o . : >
= [ = L =z (%) n
04/13/21 0.16 - - - - - - -
A-5
10/12/21 0.00 - - - - - - -
A-8 10/12/21 0.00 - - - - - - -
A-10 10/12/21 0.07 - - - - - - -
A-14R 10/12/21 0.15 - - - - - - -
04/13/21 1.19 - - - - - - -
A-21
10/12/21 0.39 - - - - - - -
A-23R 10/11/21 0.00 - - - - - - -
A7 04/13/21 0.16 - - - - - - -
10/13/21 0.27 3.02 - - 7.64T8 <0.100 <5.00 <0.0500
04/13/21 0.12 - - - - - - -
A-28R
10/13/21 0.00 4.15 - - 3778 <0.100 <5.00 <0.0500
11 04/14/21 6.99 - - - - - 79.9 -
10/12/21 4.30 - - - - - 45.1 -
12 04/12/21 1.30 - - - - - 691 -
10/12/21 0.06 - - - - - 998 -
MW-1 10/14/21 0.22 - - - - - - -
MW-2 10/14/21 217 - - - - - - -
MW-3 10/13/21 3.49 - - - - - - -
MW-4 10/14/21 0.07 - - - - - - -
MW-5 10/11/21 0.20 - - - - - - -
MW-6 10/14/21 0.30 - - - - - - -
04/13/21 0.20 - - - - - <500 -
MW-7
10/12/21 0.89 - - - - - 2,550 -
04/13/21 0.20 - - - - - 473 -
MW-7 (DUP)
10/12/21 0.89 - - - - - 2,690 -
MW-07R 10/14/21 0.06 - - - - - - -
MW-8 10/13/21 3.78 - - - - - - -
04/13/21 4.99 - - - - - 16.8 -
MW-9
10/13/21 0.60 - - - - - 7.01 -
MW-12R 10/14/21 0.01 - - - - - - -
MW-14 10/12/21 0.07 - - - - - - -
04/13/21 121 - - - - - - -
MW-18
10/14/21 0.16 - - - - - - -
04/12/21 0.15 - - - - - 8.61 -
MW-19
10/11/21 0.08 - - - - - 468 -
MW-20 10/13/21 0.15 - - - - - - -
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Table 4
Groundwater Geochemical Parameters
Kinder Morgan Liquids Terminals, LLC
Harbor Island Terminal

2720 13th Avenue Southwest, Seattle, Washington

Well ID

Date

Sampled

Dissolved
Oxygen1

=

otal Iron

|_

Dissolved

errous Iron

04/14/21 0.90 --
MW-21
10/13/21 0.10 - -- -- -- -- -- --
04/14/21 0.90 -- -- -- -- -- -- --
MW-21 (DUP)
10/13/21 0.10 -- -- -- -- -- -- --
MW-22 10/14/21 0.17 -- -- -- -- -- -- --
04/13/21 0.14 -- -- -- -- -- -- --
MW-23
10/13/21 0.13 9.89 -- -- 14.8 T8 <0.100 <5.00 <0.0500
04/13/21 0.09 -- -- -- -- -- -- --
MW-24
10/13/21 0.00 11.8 -- -- 56.7 T8 <0.100 <5.00 <0.0500
MW-25 10/12/21 0.09 -- -- -- -- -- -- --
SH-02R 10/14/21 0.04 -- -- -- -- -- -- --
SH-05R 10/14/21 0.06 -- -- -- -- -- -- --
TMW-B1 10/13/21 0.01 5.83 -- -- 11.77T8 <0.100 <5.00 <0.0500
04/12/21 8.40 -- -- -- -- -- 963 --
TMW-1
10/11/21 0.01 -- -- -- -- -- 294 --
04/12/21 1.03 -- -- -- -- -- 1,220 --
TMW-2
10/11/21 0.65 -- -- -- -- -- 1,030 --
04/13/21 0.46 -- -- -- -- -- 1,120 --
TMW-3
10/12/21 0.29 -- -- -- -- -- 730 --
04/13/21 0.19 -- -- -- -- -- 1,180 --
TMW-4
10/12/21 0.15 -- -- -- -- -- 805 --
04/12/21 0.27 -- -- -- -- -- 763 --
TMW-5
10/12/21 0.10 -- -- -- -- -- 495 --
04/13/21 0.30 -- -- -- -- -- 411 --
TMW-6
10/13/21 0.17 -- -- -- -- -- 622 --
Notes:

< = Denotes compound was not detected above the designated detection limit.
-- = Not applicable/Sample not analyzed for this parameter
Bold = Analyte detected at a concentration above the laboratory reporting limit
mg/L = milligrams per liter (parts per million)
T8 = Sample was received by the lab outside the hold time for the analyte; value should be considered a minimum.

1. Dissolved oxygen measurements were collected in the field and reflect the final reading recorded following stabilization and prior

to sample collection.
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PLOTSTYLETABLE:

LEGEND

11-A GROUNDWATER MONITORING WELL (INSTALLED BEFORE 1993)
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MW-7-¢- GROUNDWATER MONITORING WELL (INSTALLED AFTER 1993)

Tank 20

MW-14-a

MW-12R -Q REPLACEMENT GROUNDWATER MONITORING WELL
(INSTALLED BETWEEN JANUARY 31 AND FEBRUARY 21, 2002)

B WATER SOURCE LOCATION

Tank 37

BBL STORAGE TMW-2 @ PERFORMANCE MONITORING WELL LOCATION

(INSTALLED JUNE 2013)

TMW.B1¢ GROUNDWATER MONITORING WELL INSTALLED ON
OCTOBER 21, 2009
MW-5-a

W IRRIGATION ROTOR LOCATION

—o——— IRRIGATION PIPING

IRRIGATION CONCRETE WALL
PIPING AND
ROTOR LOCATION
(INSTALLED e e SULFATE APPLICATION AREA; JUNE 2013
SEPTEMBER 2015)
—— APPROXIMATE BOUNDARY OF THE
SUPPLEMENTAL SULFATE APPLICATION
AREA; APPLIED IN NOVEMBER 2018 AND
DECEMBER 2019
—— SULFATE APPLICATION AREA; JULY 2021
Tank 35

® Tank 33
TMW-5
; a0 s

RAMP Approximate Scale: 1 in. = 40 ft.
- KINDER MORGAN LIQUID TERMINALS, LLC
g GATE |, HARBOR ISLAND TERMINAL
e 2021 ANNUAL GROUNDWATER MONITORING REPORT
g MW-22
* s TMW-B14
a REMEDIAL SULFATE APPLICATION AREA
=
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MW-25Q MONITORING WELLS INSTALLED SEPTEMBER 30, 2003

T™W-2 @ PERFORMANCE MONITORING WELL LOCATION
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GROUNDWATER MONITORING WELL INSTALLED ON
OCTOBER 21, 2009

GROUNDWATER ELEVATION IN FEET RELATIVE TO THE
NORTH AMERICAN VERTICAL DATUM OF 1988

8.8 ———— GROUNDWATER ELEVATION CONTOUR
(DASHED WHERE INFERRED)

APPROXIMATE GROUNDWATER FLOW DIRECTION AND
(0.005 FT/FT) HYDRAULIC GRADIENT
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LEGEND
11 A GROUNDWATER MONITORING WELL (INSTALLED BEFORE 1993)

MW-7-¢- GROUNDWATER MONITORING WELL (INSTALLED AFTER 1993)

MW-12R $— REPLACEMENT GROUNDWATER MONITORING WELL

RAIROAD TRACKS

11th AVENUE S.W.

GATE

JOFF=*REF*

SH-02R
Q72—

WAREHOUSE

(INSTALLED BETWEEN JANUARY 31 AND FEBRUARY 21, 2002)

MW-25Q MONITORING WELLS INSTALLED SEPTEMBER 30, 2003
TMW-2 @ PERFORMANCE MONITORING WELL LOCATION

(INSTALLED JUNE 2013)
GROUNDWATER MONITORING WELL INSTALLED ON

(716) -*- /PROPERTY LINE —

/

13th AVENLIE S.W. \

MW-23
MW?4 Ofe32

TMW-B1 ¥ 5CTOBER 21, 2009
GROUNDWATER ELEVATION IN FEET RELATIVE TO THE
D‘Q NORTH AMERICAN VERTICAL DATUM OF 1988
S —
o L _ _alea) 7.50 ——— GROUNDWATER ELEVATION CONTOUR
7 (DASHED WHERE INFERRED)
APPROXIMATE GROUNDWATER FLOW DIRECTION AND
Ta | (0.004 FT/FT) HYDRAULIC GRADIENT
I
NOT USED TO CONTOUR GROUNDWATER ELEVATIONS
SEPARATE-PHASE HYDROCARBONS DETECTED IN WELL
MW-8 DURING EVENT (SEE NOTE 1)
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Tank 20 ank 23
I
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11-A GROUNDWATER MONITORING WELL (INSTALLED BEFORE 1993)
MW-7-¢- GROUNDWATER MONITORING WELL (INSTALLED AFTER 1993)
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CITY:(Reqd) DIV/GROUP:(Reqd) DB:(Reqd) LD:(Opt) PIC:(Opt)
XREFS:

X-SITEBASE WA000804

MW-21
— = = Z:‘g 03/131)2/1[ e — MW-12R -¢- REPLACEMENT GROUNDWATER MONITORING WELL
Date | 04/13/21 Date | 04/14/21 Date | 04/12/21 DRO 0.7‘8/ [0.662‘] Date | 04/13/21 (INSTALLED BETWEEN JANUARY 31 AND FEBRUARY 21 ’ 2002)
- . - - — — e O ] _ e e e ____ Mw-25 O MONITORING WELLS INSTALLED SEPTEMBER 30, 2003
0.00224 T <0.00100 | PR [T <0.00100 | PR [T <0.00100/ [<0.00100] | PFFFREEE [T 000205 | AARHREEEY
Samammn T 0.0461 E_ | <000100 | =—=[E__[o.00471 E__ | <0.00100/[<0.00100] E [ <0.00100 TMW-2 @ PERFORMANCE MONITORING WELL LOCATION
- RAIEI-:{_OAD TRAEKTS 0.00398 X <0.00300 —lx 0.00605 = X <0.00300/ [<0.00300] | — T T | X 0.00355 o = - (INSTALLED JUNE 2013)
TMW-B1 ¢ GROUNDWATER MONITORING WELL INSTALLED ON
11th AVENUE S.W ¢_ ) OCTOBER 21, 2009
U MW-12R BOLD CONCENTRATIONS DETECTED ABOVE SITE-SPECIFIC
CLEANUP LEVELS
o NOTES:
- - _SH'OZ% - - - MV!-‘L-L _ \ _MWO7R __ __ <= ANALYTICAL RESULT WAS NOT DETECTED, VALUE SHOWN IS
= THE LABORATORY REPORTING LIMIT.
(_\ § B = THE SAME ANALYTE IS FOUND IN THE ASSOCIATED BLANK.
@ - % 1. BLIND DUPLICATE SAMPLE RESULTS ARE SHOWN IN BRACKETS.
I C) £ 2. ALL CONCENTRATIONS ARE REPORTED IN MILLIGRAMS PER
S
L MW-1 3 LITER (mg/L)
| 3 3. DRO AND HO WERE ANALYZED WITH SILICA GEL CLEANUP.
| z SAMPLE ID Constitutent Cleanup Level
! " é MW-8 Date | Date Collected (mg/L)
| g GRO | Gasoline Range Organics Benzene 0.071
= Tank 20 DRO | Diesel Range Organics S EEERG 2
Date | 04/12i21 HO Heavy Oil Range Organics Lead 0.0058
SRO :g:gg?w MW-14-*— B Benzene Toulene 200
T | <0.00100 T Toluene GRO 1.0
T o030 — E Ethylbenzene DRO 10
I 11 X Total Xylenes HO 10
! - A-8
TMW-3
Date | 04/13/21 ES s
e | . rok T e
T o 0010 | TMW-4 (APPROXIMATE)
E <0.00100 | Tank 32 EORMER
X 000300 1 A4 _A _AA-S TRUCK LOADING RACK ! PROPERTY
i 12—Ji GESD o) |. LINE
! ! TMW-6 b ©
| > e 5 O A1
! TMW-5 MW-9 A1tA
| A-25 A-16-A
1 | A GARAGE PARKING
OFFICE
- M\gv4;192l21 — BULDING | A A 48 A-’I4R‘¢'
GRO | 2.140 | _ _ R — — — — — — A— o — L » — — — —
I - PROPERTY LINE / W GATE /*—MW-G / / & / AQ?}J AT A‘Zzg A-19  A-20 A-21 J \
E 0.157 MW-2 J TMW-B1 PARKING
X_| 00170 A-26R
13th/AVENUE S.VY. MW-24Q QMW-23
MW-18 'é'
_¢_ MW-16 (A A-28R A-23R
MW-17 SH-04 ey 11—
(I) 12|0' 24;0'
MW-18 TMW-1 MW-7 TMW-5 TMW-6 MW-9 A27 A28R MW-24 MW-23 A2l Approximate Scale: 1 in. = 120 ft.
Date | 04/13/21 Date | 04/12/21 Date | 04/13/21 Date | 04/12/21 Date | 04/13/21 Date | 04/13/21 Date | 04/13/21 Date | 04/13/21 Date | 04/13/21 Date | 04/13/21 Date | 04/13/21
KINDER MORGAN LIQUID TERMINALS, LLC
<0. GRO | <0.100 GRO | 1.93 /[1.97] 1.100 2.16 GRO | 0.272 i GRO | 3.92 6.71 2.34B <0. ’
SRO <g.(1]g(1)00 B <0.00100 B <0.00100/ [<0.00100] SRO 0.00158 SRO <0.00100 B <0.00100 SRO 8.3‘1‘241 B 0.02180 SRO 0.508 SRO 0.206 SRO <g.(1)g?00 HARBOR ISLAND TERMINAL
T <0.00100 T <0.00100 T <0.00100/ [<0.00100] T <0.00100 T <0.00100 T <0.00100 T <0.00100 T 0.00239 T | 00243 T 00118 T <0.00100 2720 13TH AVENUE SOUTHWEST, SEATTLE, WASHINGTON
E <0.00100 E <0.00100 E 0.0239/ [0.0234] E 0.00355 E 0.290 E <0.00100 E 0.0122 E 0.0190 E 0.683 E 0.0106 E <0.00100 2021 ANNUAL GROUNDWATER MONITORING REPORT
X | <0.00300 X__| <0.00300 X___| 0.0236/[0.0226] X | <0.00300 X__| 0473 X__| <0.00300 X__| <0.00300 X__| 0.00355 X__| 0313 X__| 0.0150 X__| <0.00300

GROUNDWATER ANALYTICAL RESULTS -
APRIL 2021
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CITY:(Reqd)
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SH-02R MW-12R MW-5 MW-7R 12 MW-8 SH-05R
Date | 10/14/21 Date | 10/14/21 Date | 10/11/21 Date | 10/14/21 Date | 10/12/21 Date | 10/13/21 Date | 10/14/21 MW-7-¢- GROUNDWATER MONITORING WELL (INSTALLED AFTER 1993)
GRO | <0.100 MW-20 MW-4 GRO | <0.100 GRO | <0.100 GRO | <0.100 GRO [ 4.10 GRO | <0.100 MW-21 GRO | <0.100
DRO | <0.200 Date | 10/13/21 Date | 10/12/21 DRO | <0.200 DRO | <0.200 DRO | <0.200 DRO | 1.46 DRO | 0.365 Date | 10/13/21 DRO | 0.413
HO | <0.250 TMW-4 GRO | 0.151B GRO | 0221 MW-14 HO | <0.250 HO | <0.250 HO | <0.250 I HO_ | <0.250 HO | <0.250 GRO | 0.236/[0.212 B] HO | <0.250 MW-12R '6' REPLACEMENT GROUNDWATER MONITORING WELL
B | <0.00100 Date | 10/12/21 DRO | <0.200 DRO | 1.290 Date | 1012121 B <0.00100 B [<oo0i0] ,[B <0.00100 Date | 10/12/21 B | 00392 B | <0.00100 DRO | 0.765/ [0.711] B__ | <0.00100 (INSTALLED BETWEEN JANUARY 31 AND FEBRUARY 21, 2002)
T <0.00100 GRO | 4.54 HO_ | <0.250 HO | <0.250 GRO | 0.331 -7 <0.00100 | — [T <0.00100 T <0.00100 GRO | <0.100 T | 000746 T <0.00100 HO | <0.250/ [<0.250] T <0.00100
E_ | <0.00100 | — [B__| 000122 | — [B <0.00100 | - [B | <0.00100 | — [ B <0.00100 | - - [ E <0.00100 | — [E__ | <0.00100 | — [E <0.00100 |- [B | <0.00100 | - [E__ [0.1570 .[E_[<000100 |-[B [ <0.00100/[<0.00100] £ [<oooin] —— MW-25 Q MONITORING WELLS INSTALLED SEPTEMBER 30, 2003
X___| <0.00300 T 00318 | — [T <0.00100 | B [T <0.00100 | B [T <0.00100 | H [ X[ <0.00300 | F [ X__| <0.00300 | FF [X <0.00300 | [T <0.00100 | B [ X__[oo0458 | B[ X [<000s00 | = [T <0.00100/ [<0.00100] X___| <0.00300
Pb-T | <0.00200 E 0.335 = |E <0.00100 | BE | E <0.00100 [ | E <0.00100 | 3 | Pb-T | <0.00200 | & | Pb-T | <0.00200 | & | Pb-T [ <0.00200 E <0.00100 | = | Pb-T | 0.0131 | — | Pb-T | 0.00645 E <0.00100/ [<0.00100] Pb-T | <0.00200 TMW-2 @ PERFORMANCE MONITORING WELL LOCATION
Pb-D | <0.00200 | = | X 0.179 | x <0.00300 _Q X <0.00300 | ~ | X 0.00316 | * | Pb-D | <0.00200 | =~ | Pb-D | <0.00200 | = | Pb-D | <0.00200 X <0.00300 | = | Pb-D | 0.00325 ~ ['Pb-D | <0.00200 . B3 <0.00300/ [<0.00300] Pb-D | <0.00200 (IN STALLED JUNE 201 3)
MW-1
o 1T T TMW-B1 GROUNDWATER MONITORING WELL INSTALLED ON
GRO | <0.100 MW-12R OCTOBER 21, 2009
BRO | <0200 11th AVENUE S
HO | <0.250 CONCENTRATIONS DETECTED ABOVE SITE-SPECIFIC
500106 / BOLD | c EaNUP LEVELS
T <0.00100 N —
E | <000100 \ \ . i \ ] [ NOTES:
X [<000800] + m o = = __\, - - - MW-4- - SATE - - - - - H-0 5R <= ANALYTICAL RESULT WAS NOT DETECTED, VALUE SHOWN IS
zg:; Zg'ggigg SH-02R m . THE LABORATORY REPORTING LIMIT.
- g |:| B = THE SAME ANALYTE IS FOUND IN THE ASSOCIATED BLANK.
I
" ) | R
s = Tank 19
| g I LITER (mglL)
% 3. DRO AND HO WERE ANALYZED WITH SILICA GEL CLEANUP.
2 MW- 21
w
o
. < W SAMPLE ID Constitutent Cleszmmll_l_)evel
=TT E | Date | Date Collected 9
Date | 1017721 w < I GRO | Gasoline Range Organics Benzene 0.071
GRO | <0.100 g i3 e DRO | Diesel Range Organics Ethylbenzene 29
B SO'00100) MW-8 Date | 10/13/21 Date | 10112721 HO | Heavy Oil Range Organics Lead 0.0058
u <0.00100 GRO [ 4.39 A5 GRO | <0.100 B Benzene Toulene 200
E’ [/<0.00100 ‘[=_[0.228 Date | 10/12/21 DRO | <0.200 T Toluene GRO 10
X___| <0.00300 Tank 2 15 00500 GRO | 0.524 HO | <0.250 5 Ethylbenzene SRG 0
- E | 00111 B <0.00100 B <0.00100 = T
TS X[ 0.0169 T | <000100| [T__| <000100 olaliXylenes HO 10
Date | 10/12/21 PoT | <0.00200 | — [ E <0.00100 E <0.00100 Pb-T | Total Lead
GRO | 0.559 Pb-D | <0.00200 | ™ | X <0.00300 X <0.00300 Pb-D | Dissolved Lead
B <0.00100
T <0.00100 Tank 28
E <0.00100 A-8
X___| <0.00300
' RE-ESTABLISHED
- | || — @ A-6-A SF-01 RQ ] PROPERTY LINE
Date | 10/13/21 | N 24 TMW-4 (APPROXIMATE)
GRO | 0.131B ) TMW-1 TMW-3 FORMER
DRO | <0.200 - _A
- L]
MW-7 TRUCK LOADING RACK PROPERTY
HO | <0.250 MW-3 A4 \ A5 5] LINE
B | <0.00100 MW-19 i @ o 4 A-10
= =0l00100 o [ Date | 10/12/21
E_ | <0.00100 | (® TMW-6 a3 g;g ;"3;30
X___| <0.00300 | -
P | 606200 o e MW-25Q A-10, HO | <0250
Pb-D | <0.00200 BL [/ <0.00100
<| TMW-5 MW-9 A-1 1—A —A T <0.00100
| A-25 A-16 A-12 ] I e
1 ) §\RAGE PARKING | -
OFFICE
MW-19 _ .
Date | 10/11/21 BUILDING —AA-18 A-14R A1
oo I ! Date | 10/12/21
2 - — - pg g = pg— = f== __ GRO | <0.100
S MW- 2?_ PROPERTY LINE — MW-% GATE ﬁ / TMW -Bf VGATE A-22R OO -\ A19 A-20 A-21 j \ DRO | <0200
HO | <0.250
5~ Tooie = MWL W=23 PARKING B 1<000100
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GRO Concentration (mg/L), Effective Rainfall (inches/month)
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Notes:
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2. Open data points indicate that concentrations were not measured above the laboratory
reporting limit (RL), plotted at half the RL

3. Dissolved lead was analyzed prior to 2006 and in the 2015 and 2016 groundwater monitoring
events. Concentrations were below the method detection limit.
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2. Open data points indicate that concentrations were not measured above the laboratory
reporting limit (RL), plotted at half the RL

3. Dissolved lead was analyzed prior to 2006 and in the 2015 and 2016 groundwater monitoring
events. Concentrations were below the method detection limit.
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monitoring events. Concentrations were below the method detection limit.
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10 Introduction

This Compliance Monitoring Plan has been prepared to describe the
protocol and procedures that will be used to confirm that cleanup
requirements have been achieved at the GATX Harbor Island Terminal
(Terminal) located in Seattle, Washington. The monitoring plan has been
prepared to satisfy the requirements of the Model Toxics Control Act
(MTCA) regulations WAC 173-340-410, -720, and -820. This plan was also
prepared in accordance with requirements of the Consent Decree,
cooperatively entered into between GATX Terminals Corporation (GATX)
and the Washington State Department of Ecology (Ecology).

A variety of components included in this compliance monitoring plan
address the requirements of WAC 173-340-410. These components
include:

1) Introduction: Discuss site overview, hydrogeology, cleanup
action summary, monitoring objectives and rationale, types of
monitoring, monitoring locations, and schedule;

2) Protection Monitoring: Describe the criteria for protection
monitoring under WAC 173-340-400;

3) Performance Monitoring: Describe the criteria and methodology
for performance monitoring of free product recovery, natural
attenuation, and other selected remedial technologies to
document that the cleanup action is performing as anticipated,;

4) Confirmation Monitoring: Describe the confirmation criteria
which monitors the long-term effectiveness of the cleanup action
once cleanup and performance standards have been attained;

5) Data Evaluation and Reporting: Discuss free product monitoring,
groundwater sampling and analytical procedures, data validation,
evaluation procedures, reporting, and monitoring schedules;

6) Criteria for Meeting Performance and Compliance Standards:
Discuss criteria to be used to determine if performance and
compliance standards have been met; and

7) Contingency Plans: Discuss the steps that will be implemented in
the event the proposed cleanup actions are not effective.

KHM Environmental Management, Inc. 1 October
27,1999



11 STEDESRPTION

The GATX Harbor Island Terminal is located at 2720 13" Avenue
Southwest in Seattle, Washington and is part of a U.S. EPA Superfund Site,
the Terminal Operable Unit. The facility, approximately 14 acres in size, is
located in the highly industrialized north-central section of Harbor Island.
The Terminal is situated on relatively level property, with surface elevations
ranging between 6 to 11 feet above sea level. There are no surface water
bodies within the Terminal property boundaries. The site is situated
approximately 1,400 feet from the West Waterway and over 1,000 feet
from the East Waterway. The site is zoned industrial and meets the
industrial criteria established under WAC 173-340-745. It is likely that the
site will remain an industrial facility in the foreseeable future because of
the site zoning, and, perhaps more importantly, because of the substantial
industrial improvements to Harbor Island (e.g., construction of cargo
handling facilities and construction of major petroleum distribution
pipelines for the island). Ecology and EPA have determined that there is no
current or planned future use of groundwater beneath Harbor Island for
drinking water purposes.

The Terminal is presently divided into five distinct areas. These areas
include the A, B, C, D, and E Yards. The A Yard contains two fuel tanker
truck-loading racks. The administrative office and maintenance building is
also situated in the A Yard. The A Yard is entirely paved with asphalt or
concrete. The A Yard is bounded by a containment dike for the B Yard on
the north, and by chain-link fencing on the south, east, and west.

The B and C Yards are used as bulk fuel storage areas. Fifteen above ground
storage tanks are located within the B Yard and six are situated within the C
Yard. Both yards are mostly unpaved and are surrounded by concrete
containment dikes. The D Yard is situated between the B and C Yards and
has been used to route product and utility lines. Several maintenance
buildings and material handling areas are also situated within the D Yard.

The Terminal is situated on the southeast portion of a groundwater mound
which is centered on the northern half of Harbor Island. Groundwater flow
migration is south and southeast across the site. The primary groundwater
discharge point is the Duwamish River East and West Waterways. Due to
the dampening effect of the bulkhead structures along the East and West
Waterways of the Duwamish River, and the inland location of the site,
water table fluctuations in response to tidal influence and seasonal
fluctuations is less than one foot.

KHM Environmental Management, Inc. 2 October
27,1999



12 S AeEAaNuUP ACTION SUMIVIARY

The selected cleanup action is designed to accomplish the following
requirements: protect human health and the environment, comply with
cleanup standards established in WAC 173-340-700, comply with
applicable state and federal laws under WAC 173-340-710, provide
compliance monitoring as set forth in WAC 173-340-410, use permanent
solutions to the maximum extent practicable as mandated in WAC 173-
340-360 (2), (3), (4), (5), (7), and (8), provide a reasonable time
restoration in accordance with WAC 173-340-360 (6), and consider public
concerns as designated in WAC 173-340-600.

Cleanup actions at the site include source removal in the soil and
groundwater and recycling/off-site disposal, monitoring, natural
attenuation, and institutional controls.

Soil. The goal of soil cleanup standards for petroleum hydrocarbons is to
protect the beneficial use of groundwater (surface water quality and
associated ecosystem). The preferred alternative will result in substantive
compliance with the soil cleanup standards by reducing concentrations of
contaminants in soils to levels that will support and maintain compliance
with ground water quality standards.

The specific soil cleanup actions are:

In-situ treatment of soil that includes soil vapor extraction
(SVE),and natural attenuation/intrinsic biodegradation.

Excavation of accessible total petroleum hydrocarbons (TPH)
subsurface soil hot spots with concentrations above

10,000 milligrams per kilogram (mg/kg) to the extent practicable
in the C Yard.

Excavation of accessible TPH subsurface hot spots with
concentrations above 20,000 mg/kg to the extent practicable in
the A, B, and D Yards.

In-situ treatment of inaccessible soil hot spots to the extent
practicable in all Yards.

Natural attenuation of the residual TPH in the subsurface soil.

KHM Environmental Management, Inc. 3 October
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Excavation or capping of lead- and arsenic-impacted surface soil
with concentrations above 1,000 mg/kg and 32.6 mg/kg,
respectively, in the B and C Yards.

Groundwater. The achievement of cleanup levels in groundwater shall be
measured at points of performance and compliance located within the
product plume area and at the downgradient edge of the site. The wells at
the downgradient edge of the site are considered conditional points of
compliance wells. These points of compliance and performance shall
consist of a network of monitoring wells located in the product plume area
and on the downgradient property boundary. Other wells (sentry wells)
situated off-site will also be used to document plume migration,
performance standards, and to warn of any unanticipated change in off-site
groundwater conditions. Exact locations of these wells are identified in the
Section 2 of this plan.

KHM Environmental Management, Inc. 4 October
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The specific cleanup actions include:
Active and passive free product recovery in the A, B, and C Yards,

Dual-phase extraction of groundwater and product in the Aand C
Yardes,

Extraction of groundwater and/or free product,

Active and passive point-source extraction in the A, B, and C
Yards,

Partially-penetrating down-gradient vertical barrier to stop
product migration in the A and C Yards,

Free product monitoring in the A, B, C, and D Yards,

Groundwater monitoring in point of compliance (confirmation),
performance and offsite (sentry) wells for the site, and

Institutional control in the form of a deed restriction for the site.

13 NMNMONMORING ORECTVGSAND RATIONALE

The cleanup action incorporates monitoring to determine that cleanup
standards are achieved and maintained after remedial actions have been
completed. During the remedial actions, performance monitoring will be
conducted to confirm that cleanup actions have attained cleanup standards
and treatment goals. After remedial actions are performed, performance
monitoring will be conducted to confirm and document that cleanup
actions have attained cleanup standards and performance standards.
Protection monitoring will be used to adequately protect human health and
the environment during construction and operation of the cleanup actions.

The achievement of cleanup levels in groundwater shall be measured at
points of performance and compliance located within the free product
plume area and at the downgradient edge of the site. The overall objective
of the compliance monitoring wells downgradient of the free product
plumes and on the property boundaries is to provide additional safeguards
by providing both Ecology and GATX with early warning of potential
contamination migration and basis for Contingency Plan reviews and
implementation, if necessary. Sentry wells, situated off property limits and
downgradient of dissolved petroleum hydrocarbon plumes, will also be
used to monitor migration of dissolved petroleum constituents.

KHM Environmental Management, Inc. 5 October
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Monitoring methods, monitoring locations, and types of analyses were
selected to monitor the effectiveness of the cleanup actions in attaining the
soil, free product, and groundwater cleanup standards for the site. The
specific details of these monitoring activities are described in subsequent
sections of this document.

131 S

TPH, arsenic, and lead concentrations were above levels requiring action at
the site.

The determination of adequate soil treatment will be based on the ability to
comply with the groundwater cleanup standards for the site, to meet
performance standards designed to minimize human health or
environmental exposure to soils above cleanup levels, and to provide
practicable treatment of contaminated soils.

Monitoring objectives are based on the following site observations:

1. TPH inthe A Yard. Soil TPH concentrations were above the cleanup
action levels (20,000 mg/kg ) north, northwest and west of the Garage
Building Area.

2. TPH, Arsenic, and Lead in the B Yard. Soil TPH concentrations
were above the cleanup action levels (20,000 mg/kg) between Tanks 18
and 21, and southwest of Tank 22. Concentrations of arsenic and lead in
surface soil were above the cleanup levels (32.6 and 1,000 mg/kg,
respectively) in unpaved soil covering roughly half of the B Yard.

3. TPH, Arsenic, and Lead in the C Yard. Soil TPH concentrations
were above the cleanup action levels (10,000 mg/kg) at seven locations
in the C Yard as follows: i) MW-4, SS-17, SS-18, which is southeast of
Tank 44, ii) SS-2, which is northwest of Tank 44, iii) S-6, which is
northwest of Tank 37, iv) SS-2 and SS-13, which is between Tanks 42
and 39, v) S-5 and S-8, which is between Tanks 35 and 37, vi) S-10,
which is north of Tank 35, and vii) S-12, which is southwest of Tank 35.
Concentrations of arsenic and lead in surface soil were above the
cleanup levels (32.6 and 1,000 mg/kg, respectively) in unpaved soil
covering roughly half of the C Yard.

132 GROUNDVWATER

Groundwater will be monitored for benzene, toluene, ethylbenzene,
TPH-G, TPH-D, TPH-O, free product, and lead in specific areas of the site

KHM Environmental Management, Inc. 6 October
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prior, during and after implementation of the cleanup action discussed in

Section 1.2. The selected analysis and monitoring locations correspond to
the soil cleanup areas identified in Section 1.3.1, areas of product recovery,
and the water quality chemistry data for the site.

Wells Not Included in Compliance Monitoring Program.
Monitoring wells not included in the confirmation, performance, or the
sentry wells are excluded from this Compliance Groundwater Monitoring
Program. After the one-year review of the site groundwater analytical data
as discussed in Section 3.4.1, Ecology and GATX will review potential wells
for abandonment as appropriate.

Damaged Wells Due To Cleanup Action Implementation.
Monitoring wells designated for confirmation, performance or sentry wells
that become disabled as a result of the cleanup action implementation must
be replaced. Ecology must approve the new proposed location before
replacement of the damaged groundwater monitoring well.

Areas Above Cleanup Levels

BTEX and TPH Areas. Shallow monitoring wells with periodic or
consistent detection of BTEX constituents or TPH above the cleanup levels
include, Well 24, T-10, T-17, T-11, MW-3, T-15, T-8, T-5, T-19, T-13, T-18,
Well 17, MW-14, MW-7, Well 15, MW-9, A-27, A-28, A-26, A-24, A-3, A-21,
A-23, A-15, and A-10. These wells are located in or around Yards A, B, C,
and D and, due to historic detection of petroleum-hydrocarbon-related
IHSs above cleanup levels (Table 2), these monitoring wells will be included
in the compliance monitoring program. Monitoring in these wells will be
focused on the IHSs for groundwater to provide water quality data for
baseline data and trend analysis. Furthermore, a selection of these wells
will be monitored for natural attenuation parameters (Table 3).

Lead Areas. Total lead was detected periodically above the cleanup level
(0.0058 mg/l) in the following wells: MW-1, MW-2, MW-3, MW-5, MW-6,
MW-7, MW-07, MW-8, MW-9, MW-11D, MW-12, MW-13, A-14, A-21, A-
23, A-24, A-28, SF-01, SH-02, SH-04, and SH-05. Dissolved lead was
detected periodically above the cleanup level (0.0058mg/l) in MW-7.
These wells will be included in the compliance monitoring wells and
analyzed for total and dissolved lead as part of the performance and
confirmation monitoring of the surface cleanup action for the site as
described in Section 1.2.

KHM Environmental Management, Inc. 7 October
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14 CoavAuANCE VONITORING CATEECRESAND SOHEDULE

Groundwater compliance monitoring will consist of free product
monitoring, groundwater elevation monitoring, and groundwater
sampling.

Free product monitoring will consist of measuring free product
thickness in areas of the site as part of the performance standard
evaluation after implementation of the preferred remedial alternative.

Groundwater elevation monitoring will be performed during free
product monitoring events and during groundwater sampling events.

Groundwater samples will be collected from designated GATX
compliance monitoring wells, performance monitoring wells, and sentry
wells.

The monitoring objectives have been categorized as protection,
confirmation, and performance monitoring. These three forms of
compliance monitoring will be performed in accordance with WAC 173-
340-410.

Protection Monitoring to confirm that human health and the
environment are adequately protected during construction and the
operation and maintenance period of the cleanup action.

Performance Monitoring to confirm that the cleanup action has
attained cleanup standards and other performance standards.

Confirmation Monitoring (Confirmation and Sentry Wells) to confirm
the long-term effectiveness of the cleanup action once cleanup actions and
other performance standards have been attained.

Monitoring Schedule. Groundwater sampling will begin in the quarter
that the Consent Decree is approved (December 1999) and will continue for
five years (December 2004). Sampling will occur quarterly for the first
year. Ecology and GATX will review the data after one year. If trends are
declining, the sampling frequency and number of parameters may be
reduced.

KHM Environmental Management, Inc. 8 October
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20 npiance Monitoring

Compliance monitoring will begin within the quarter the Consent Decree is
approved and will continue for five years. Figure 1 shows the locations of
all wells in which product will be monitored, groundwater levels will be
measured, and groundwater samples will be collected as part of the site
compliance monitoring program. Table 1 provides a list of compliance
monitoring wells, identifying the well location, monitoring objective, and
well use. A summary of the analytical parameters to be used in compliance
monitoring is presented in Tables 2 and 3. A detailed description of each
compliance-monitoring component, including the media type, location,
and schedule, is presented this section. Specific schedule details are
discussed within Sections 2.2.3 and 2.3.3. and Table 1.

21 PFPromrecnioN MONIMTORING

The objective of protection monitoring is to confirm that human health and
the environment are adequately protected during construction, operation
and maintenance of the cleanup action [WAC 173-340-410(1)(a)].
Protection monitoring will be addressed in the health and safety plan
prepared in conjunction with the engineering design report, construction
plans and specifications, and operation and maintenance plan (WAC 173-
340-400).

22 PEFOoRvIANCE VONITORING

The objective of performance monitoring is to confirm that the cleanup
action has attained cleanup standards and other performance standards as
appropriate [WAC 173-340-410(1)(b)]. Performance monitoring will
consist of free product monitoring during product recovery activities and
groundwater sampling to evaluate the effectiveness of soil and groundwater
cleanup actions and natural attenuation.

221 PERORVIANCE MONITORING LOCATIONS

Wells A-14, A-21, A-23, A-27, MW-3 through MW-9, MW-14, MW-07, SH-
02, SH-05, and three new wells will be used for performance wells. These
wells are located in or around Yards A, B, C, and D within groundwater
plume. Due to historic detection of petroleum-hydrocarbon-related IHSs
above cleanup levels, these monitoring wells will be included in the
compliance monitoring program. Monitoring in these wells will be focused
on the IHSs for groundwater to provide water quality data for baseline data

KHM Environmental Management, Inc. 9 October
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and trend analysis. These wells will also be monitored for natural
attenuation parameters (Table 3).

Areas Below Cleanup Levels: IHSs were not detected above the
groundwater cleanup levels (Table 2) more than once in shallow
monitoring wells MW-1, MW-2, MW-5, MW-07, MW-8, MW-12, MW-13,
MW-16, MW-17, MW-18, A-8, A-24, SH-02, SH-05, T-3, T-4, and T-12.
Most of these wells are located at the downgradient sides of the C Yard and
some are located in the A, B, and D Yards.

Free Product: Shallow wells located in or around a free product plume in
the C Yard include Well 20, Well 21, Well 22, MW-4, Well 25 and Well 27.
Shallow wells located in or around a free product plume within the A Yard,
include, A-6, A-4, A-29, A-22, A-16, A-13, A-14, A-20 and A-19. A shallow
well located in or around a free product plume within the B Yard is Well 12.

All monitoring wells where water level measurements are taken will be
measured for free product. A measurable thickness of free product is
defined as greater than or equal to 0.01 feet. There are presently 76
monitoring wells being used to develop groundwater elevation contours for
the site.

A Yard: Shallow wells located in or around a free product plume at the A
Yard with current free product detection include A-6, A-4, A-29, A-22, A-
16, A-13, A-14, A-20 and A-19.

B Yard: Shallow well located in or around a free product plume at the B
Yard with current free product detection is Well 12.

C Yard: Shallow wells located in or around a free product plume at the C
Yard with historic and current free product detection include Well 20, Well
21, Well 22, MW-4, Well 25 and Well 27.

Product performance monitoring will be performed in these wells prior,
during, and after implementation of the remedial action alternatives
discussed in Section 1.2. The product performance standard is a
“measurable product thickness”, and the product cleanup standard is “no
visible sheen.” Sheen is defined as a visible display of iridescent colors on
equipment or water removed from a monitoring well. After the
performance standard has been met in these wells, they will be sampled for
BTEX, TPH, (Table 2) and natural attenuation parameters (Table 3).
Product shall be removed from the water table throughout the site, when
ever present, to the extent technically feasible.

KHM Environmental Management, Inc. 10 October
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Dissolved TPH Constituents: Dissolved TPH constituents of TPH-G, -
D, -0, and BTEX performance monitoring will be monitored in these wells
prior, during and after implementation of the remedial action alternatives
discussed in Section 1.2 for baseline data and trend analysis. Shallow
monitoring wells with periodic or consistent detection of BTEX
constituents or TPH above the cleanup levels include Wells 15, 17, 24,
MW-3, MW-7, MW-9, MW-14, A-3, A-10, A-15, A-21, A-23, A-24, A-26, A-
27, and A-28. These wells are located in or around Yards A, B, C, and D.
Due to historic detection of petroleum-hydrocarbon-related IHSs above
cleanup levels (Table 2), some of these monitoring wells will be included in
the compliance monitoring program. Monitoring in these selected wells
will be focused on the IHSs for groundwater to provide water quality data
for baseline data and trend analysis. Additionally, these selected wells will
be monitored for natural attenuation parameters (Table 3).

A Yard: Shallow well located adjacent to a free product plume at the A
Yard with dissolved TPH constituents detected above cleanup standards
(Table 2) include A-23 and A-28.

B Yard: Shallow well located adjacent to a free product plume at the B
Yard with dissolved TPH constituents detected above cleanup standards
(Table 2) is MW-7.

C Yard: Shallow wells located in or around a free product plume and soil
TPH hot spots at the C Yard with dissolved TPH constituents detected
above cleanup standards (Table 2) include MW-3, MW-4, Well 24, Well 25,
T-5, T-18, and T-19.

D Yard: Shallow wells located adjacent to a free product plume and soil
TPH hot spots at the D Yard with dissolved TPH constituents detected
above cleanup standards (Table 2) include Wells MW-14, Well 17, T-13, T-
15, and T-17.

Total and Dissolved Lead: Total lead was detected periodically above
the cleanup level (Table 2) in Wells MW-6, MW-7, MW-07, MW-8, MW-9,
MW-12, MW-13, A-21, A-23, A-24, A-28, SF-01, SH-02, SH-04, and SH-05.
Dissolved lead was detected periodically above the cleanup level (Table 2)
in MW-7. Performance monitoring will be performed in these wells, prior,
during and after implementation of the remedial alternative discussed in
Section 1.2 for total lead baseline data and trend analysis.

Off-site Sentry Monitoring wells: Wells A-23, A-28, MW-12, MW-13,
MW-16, and MW-18 will serve as sentry wells. These wells will be included
in the program due to their location adjacent to areas with soil cleanup

KHM Environmental Management, Inc. 11 October
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actions, free product plume or to provide off property boundary well
network. Monitoring in these wells will be focused on the IHSs for
groundwater to provide water quality data for baseline data and trend
analysis.

Background wells: Wells MW-1 and MW-2 are located upgradient along
a south/southeast groundwater flow direction for the site and will serve as
the site background monitoring wells. These wells will be monitored for
the IHSs for groundwater and natural attenuation parameters to establish
baseline and background groundwater quality data. After one year, these
wells will be monitored for the IHSs for groundwater only.

222 PEHRFORVANCE (RITERA

Separate-Phase Hydrocarbons: To monitor the effectiveness of the
preferred remedial alternative discussed in Section 1.2 for free product, the
performance criterion will be a lack of measurable product thickness in
compliance monitoring wells.

Dissolved TPH Constituents and Lead: Groundwater cleanup levels
(Table 2) are based on the protection of aquatic organisms and on human
ingestion of such organisms. The Conditional Point of Compliance for the
site groundwater is the property boundary.

Natural Attenuation: To demonstrate that natural attenuation is
occurring to reduce contaminant concentrations, the performance criteria
will be periodic monitoring of constituent plume data (i.e., BTEX and TPH)
and a variety of other indicators of natural attenuation processes. These
processes include physical, chemical, or biological processes in the form of
biodegradation, dispersion, dilution, sorption, volatilization, and chemical
or biological stabilization or destruction of contaminants. Following is the
rationale for the selection of the natural attenuation monitoring
parameters (from USEPA, 1994c).

Constituent Plume Characteristics

In the absence of natural attenuation mechanisms, constituent concentrations would
remain relatively constant within the plume and then decrease rapidly at the edge of
the plume. If natural attenuation is occurring, constituent concentrations will
decrease with distance from the source along the flow path of the plume as a result
of dispersion. If other natural attenuation mechanisms are occurring, the rate at
which concentrations of constituents are reduced will be accelerated.

Monitoring of constituent concentrations in the groundwater over time will give the
best indication of whether natural attenuation is occurring. If natural attenuation is
occurring, the contaminant plume will migrate more slowly than expected based on
the average groundwater velocity. Receding plumes typically occur when the
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source has been eliminated. Natural attenuation may also be occurring in plumes
that are expanding, but at a slower than expected rate. For example, in sandy soils
[similar to Harbor Island] with relatively low organic carbon content (about
0.1 percent), BTEX constituents are expected to migrate at one-third to two-thirds of
the average groundwater speed velocity (McAllister, 1994). Higher organic carbon
content would further retard constituent migration. If constituents are migrating
more slowly than expected based on groundwater flow rates and retardation factors,
then other natural attenuation mechanisms (primarily biodegradation) are likely
reducing constituent concentrations. For stable plumes, the rate at which
contaminants are being added to the system at the source is equal to the rate of
attenuation. A plume may be stable for a long period of time before it begins to
recede, and in some cases, if the source is not eliminated, the plume may not
recede.

Occurrence of biodegradation might also be deduced by comparison of the relative
migration of individual constituents. The relative migration rates of BTEX
constituents, based on the chemical properties, are expected to be in the following
order:

benzene > toluene, o-xylene > ethylbenzene, m-xylene, p-xylene

If the actual migration rates do not follow this pattern, biodegradation may be
responsible.

Dissolved Oxygen Indicators

The rate of biodegradation will depend, in part, on the supply of oxygen to the
contaminated area. At levels of dissolved oxygen (D.O.) below 1 to 2 mg/L in the
groundwater, aerobic biodegradation rates are very slow. If background D.O. levels
(upgradient of the contaminant source) equal or exceed 1to 2 mg/L, the flow of
groundwater from the up-gradient source will supply D.O. to the contaminated area,
and aerobic degradation is possible.

Where aerobic biodegradation is occurring, an inverse relationship between D.O.
concentration and constituent concentrations can be expected (i.e., D.O. levels
increase as constituent levels decrease). Thus, if D.O. is significantly below
background within the plume, aerobic biodegradation is probably occurring at the
perimeter of the plume.

Geochemical Indicators

Certain geochemical characteristics can also serve as indicators that natural
attenuation, particularly biodegradation, is occurring. Aerobic biodegradation of
petroleum products produces carbon dioxide and organic acids, both of which tend
to cause a region of lower pH and increased alkalinity within the constituent plume.

Anaerobic biodegradation may result in different geochemical changes, such as
increased pH. Under anaerobic conditior}j& biodegradation éJI aromatic
hydrocarbons typically causes reduction of Fe™ (insoluble) to Fe (soluble),
because iron is commonly used as an electron acceptor under anaerobic conditions.
Thus, soluble iron concentrations in the groundwater tend to increase immediately
downgradient of a petroleum source as the D.O. is depleted, and conditions change
to be come anaerobic (i.e., reduced). The concentration of methane increases,
another indication that anaerobic biodegradation is occurring.

KHM Environmental Management, Inc. 13 October
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Oxidation/Reduction Potential

The oxidation/reduction (redox) potential of groundwater is a measure of electron
activity and is an indicator of the relative tendency of a solution to accept or transfer
electrons. Because redox reactions in groundwater are biologically mediated, the
rates of biodegradation both influence and depend on redox potential. Many
biological processes operate only within a prescribed range of redox conditions.
Redox potential also can be used as an indicator of certain geochemical activities
(e.g., reduction of sulfate, nitrate, or iron). The redox potential of groundwater
generally ranges from 800 millivolts to about -400 millivolts. The lower the redox
potential, the more reducing and anaerobic the environment.

Measurement of redox potential of groundwater also allows for approximate
delineation of the extent of the contaminant plume. Redox potential values taken
from within the contaminant plume will be lower than background (upgradient) redox
values and values from outside the plume. This is due in part to the anaerobic
conditions that typically exist within the core of the dissolved hydrocarbon plume.

Methane. Methanogenesis has been determined to be a predominant
biodegradation mechanism for fuel spills. During the aerobic
biodegradation of petroleum constituents, methane is produced. Methane
concentrations above background levels may indicate the occurrence of
aerobic biodegradation of petroleum constituents.

Nitrate. After dissolved oxygen has been depleted, nitrate may be used as
an electron acceptor for anaerobic biodegradation. Nitrate concentrations
below background levels may indicate the occurrence of anaerobic
biodegradation of petroleum compounds.

Sulfate. After dissolved oxygen and nitrate have been depleted, sulfate
may be used as an electron acceptor for anaerobic biodegradation. Sulfate
concentrations below background levels may indicate the occurrence of
anaerobic biodegradation of petroleum compounds.

Based on this discussion (USEPA, 1994c), groundwater samples collected
for natural attenuation evaluation will be analyzed for plume
characterization parameters (BTEX, TPH-G, TPH-D, and TPH-0),
dissolved oxygen, geochemical indicators (alkalinity, carbon dioxide, total
iron (from which ferric iron [Fe**] can be calculated), ferrous iron (Fe**),
hardness, methane, pH, and sulfate), and oxidation/reduction potential
(Table 3).

223 MNMONITORING STHEDULE

Free product monitoring will be conducted at periodic intervals to allow
product to accumulate in wells but no less frequently than once a month.
The frequency of free product monitoring will also depend on the amount

KHM Environmental Management, Inc. 14 October
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and type of free product removed from the monitoring wells as well as the
season and type of free product recovery activity.

Groundwater monitoring conducted to confirm the effectiveness of natural
attenuation and to estimate the rate will be conducted quarterly for the first
year and annually thereafter (Table 3). Natural attenuation monitoring will
be performed in accordance with confirmation groundwater sampling
described in Section 2.3.

23 GCGoONARVATION VONIMTORING

The objective of confirmation monitoring is to confirm the long-term
effectiveness of the cleanup action as discussed in Section 1.2, once
performance and cleanup standards have been met

[WAC 173-340-410(1)(c)]. Confirmation monitoring will include the sentry
wells, and will consist of free product and groundwater monitoring for the
IHS indicator parameters (Tables 2 and 3) as appropriate.

231 CONARVATION MONITORING LOCATIONS

All monitoring wells in which water level measurements are taken will be
checked for free product. There are presently 76 monitoring wells being
used to develop groundwater elevation contours for the site.

A total of 28 monitoring wells designated in Table 1 will be used as
confirmation monitoring wells. These wells will be included in the program
due to their location adjacent to areas with soil cleanup actions or to
provide a property boundary well network. Monitoring in these wells will
be focused on the IHSs (BTEX, TPH) to provide water quality data for
baseline data and trend analysis. Some of these wells will also be
monitored for natural attenuation parameters.

232 SINTRY-MONITORING V\ALLS

Wells A-23, A-28, MW-12, MW-13, MW-16, and MW-18 will serve as sentry
wells. These wells will be included in the program due to their location
adjacent to areas with soil cleanup actions, product plume, or to provide off
property boundary well network. Monitoring in these wells will be focused
on the IHSs (Table 2) for groundwater to provide water quality data for
baseline data and trend analysis. Except for A-19, A-23, A-27, and A-28,
the rest of these wells will not be monitored for natural attenuation
parameters (Table 3) since cleanup levels have been already met in these
wells.
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Total and Dissolved Lead: Total lead was detected periodically above
the cleanup level in the following wells MW-6, MW-7, MW-07, MW-8,
MW-9, MW-12, MW-13, A-21, A-23, A-28, SH-02, and SH-05. Dissolved
lead was detected periodically above the cleanup level (Table 2) in MW-7.
Confirmation monitoring will be performed in these wells, prior, during,
and after implementation of the remedial alternative discussed in Section
1.2 for total lead baseline data and trend analysis.

233 CovALANCECRITERA

Separate-Phase Hydrocarbons: To demonstrate that free product
removal has been accomplished, the performance criterion will be a lack of
sheen in compliance monitoring wells.

Groundwater: Cleanup levels are based on the protection of aquatic
organisms and humans ingesting such organisms. The conditional point
of compliance where these cleanup levels will be met is at the property
boundary of the GATX site. The groundwater cleanup levels are presented
in Table 2.

Groundwater compliance criteria will document that cleanup levels have
been achieved. Groundwater analytical data will be evaluated using time-
trend plots, data comparison to cleanup levels, and statistical analysis, if
appropriate. Time-trend plots will be used to evaluate long-term analytical
trends in relation to the associated cleanup levels. If statistical analysis is
performed, the analysis will be conducted in accordance with

WAC 173-340-720(8) and Ecology Guidance (1992, 1993, and 1995).

234 NMNONITORING STHEDULE

Confirmation free product monitoring will be conducted monthly for a
period of one year after cessation of free product recovery activities as
discussed in Section 1.2. The schedule will be reevaluated at that time as
discussed in Section 3.4.1.

Monitoring of the confirmation, performance, and sentry groundwater
monitoring wells will begin within the quarter the Consent Decree is
approved. Confirmation monitoring will continue for five years after
completion of the cleanup action. Sampling will occur quarterly for the
first year. Ecology and GATX will review the data after one year. If
monitoring data indicates that trends are declining, the sampling frequency
and number of parameters may be reduced as warranted.
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30 Data Braluation

31 DaTAVALIDATION

Analytical data will be validated according to United States Environmental
Protection Agency (USEPA) data validation guidelines. Data validation will
include evaluation of holding times, method blank results, surrogate
recovery results, field and laboratory duplicate results, completeness,
detection limits, laboratory control sample results, and chain-of-custody
forms. Data validation procedures are further described in the Sampling
and Analysis Plan (Appendix A).

32 BPrecicaL QUANTITATION LIMITS

Practical Quantitation Limits (PQLs) will be established for each analyte to
determine whether any of the limits are above the corresponding cleanup
level. The PQL will be determined by multiplying the lowest method
detection limit (MDL) obtained by the laboratory for Terminal
groundwater samples by a factor of ten (Ecology, 1993). If the PQL for any
constituent is above the corresponding cleanup level, the cleanup level will
be considered to be attained if the constituent is detected below the PQL
[WAC 173-340-707(2)].

33 BPFroouct MONIMoORING DAaTA

Product monitoring data will be reviewed as it is generated to determine
the need for free product recovery system alterations or to determine
changes in free product monitoring frequency. Quality control protocol
will be followed to ensure that free product measurements are reliably
obtained and consistently measured. Groundwater and product level data
will be entered in spreadsheets for trend plots and analysis.

34 GRoOUNDVWATER -BaUSTRY Data Revew

Natural Attenuation Monitoring Data. Natural attenuation
monitoring data will be reviewed to determine if the data is sufficient to
evaluate natural attenuation processes at the site. If data gaps are
identified, GATX may propose to add parameters as necessary to
adequately evaluate natural attenuation.

Confirmation, Performance, and Sentry Monitoring Data. After
each monitoring event, groundwater chemistry data will be reviewed once
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it is validated. The data will be compared to groundwater cleanup levels. If
a sample result is above a groundwater cleanup level and is also above the
historic high concentration in that well, the well will be re-sampled to verify
the result. Re-sampling will occur within one month of receiving the
laboratory data. Groundwater chemistry and elevation data will be used in
the one and five-year review as subsequently described.

34.1 ONEYEARITER=MBN

Groundwater elevation and chemistry data will be evaluated after the first
year of sampling. Natural attenuation monitoring well data will be
evaluated as previously discussed in Section 2.2.2. Spatial and temporal
changes in plume characterization parameters, dissolved oxygen,
geochemical indicators, and oxidation/reduction potential (Table 3) will be
evaluated to determine the effectiveness and rate of natural attenuation at
the site.

Groundwater analytical results will be evaluated using time-trend plots and
data comparison to cleanup levels. Time-trend plots will be prepared for
each constituent detected above the PQL; trends will be identified by visual
observation. The time-trend plots will be used to evaluate long-term trends
in compliance wells and to compare groundwater conditions with cleanup
levels. A groundwater contour map will be prepared to verify that the
predominant groundwater flow directions at the Terminal remain relatively
consistent.

The data evaluation will be submitted to Ecology for review. After the first
year review, if the confirmation (and or sentry) wells exceed cleanup
standards, Ecology and GATX (and the potentially affected adjacent
property owner) will evaluate groundwater conditions prior to considering
contingency plans. If monitoring data indicates that trends are declining,
the sampling frequency and number of parameters may be reduced as
warranted.

342 AMVEYEARISTEREVMEN

Groundwater elevation and chemistry data will be evaluated after five years
of monitoring. Groundwater contour maps will be prepared to verify that
the groundwater flow directions at the Terminal have not changed
significantly.

Natural Attenuation Monitoring Data. Natural attenuation
monitoring data will be evaluated as previously described in Section 2.2.2.
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The data evaluation will be documented and presented in the five-year
review report.

Sentry Well Data: Groundwater analytical data will be evaluated using
time-trend plots and data comparison to cleanup levels. Time-trend plots
will be prepared for each constituent detected above the PQL and trends
will be identified by visual observation.

Confirmation and Performance Well Data: Groundwater analytical
data will be evaluated using time-trend plots, data comparison to cleanup
levels, and, if appropriate, statistical analysis. Time-trend plots will be
prepared for each constituent detected above the PQL and trends will be
identified. Time-trend plots will be used to evaluate long-term analytical
trends in relation to the associated cleanup levels. If statistical analysis is
performed, the analysis will be conducted in accordance with

WAC 173-340-720(8) and Ecology Guidance (1992, 1993, and 1995).
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40 npiance Braluation Oriteria

41 PFPERFORVIANCE VONITORING

Monitoring data will be evaluated to determine the effectiveness of the
remedy, whether changes to the free product monitoring schedule and/or
monitoring wells are warranted. Changes may be made in the frequency of
free product monitoring to optimize free product removal or system
efficiency. These changes may depend on the amount and type of free
product removed from the monitoring wells, the season, and the type of
free product recovery activity. Other changes in performance monitoring
will be made as follows:

Additional free product recovery activities and monitoring will be
initiated immediately if free product is observed in wells that previously
had not contained free product.

An additional well or well point will be installed and monitored if free
product is observed for the first time in a downgradient or cross-
gradient well. The need for additional free product recovery activities
will also be reviewed.

Performance monitoring will continue as long as free product is
observed in the area being monitored.

Performance monitoring will end and confirmation monitoring will
begin when free product has not been observed in any well in the area
being monitored for a period of six months.

42 CONARVATIONAL VONITORING

421 REPRPRooucT

Free product confirmation monitoring will end and the area will be
considered to be free of free product when no sheen is observed in any well
in the area being monitored for a period of one year.

Free product recovery activities and performance monitoring will resume if
measurable product is found in any well in an area being monitored.
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422 GROUNDVATER

The review of groundwater quality data will be focused on evaluating
groundwater quality trends and not on a single event or exceedance in a
single well. Changes to the groundwater-monitoring program will be based
on groundwater quality data review as described in Section 3.4.

Groundwater quality data will be tabulated and trend plots prepared as part
of the one-year site review and five-year site review. If the chemistry
results are all below cleanup levels for four consecutive quarters, then
GATX will petition Ecology for site de-listing review and if Ecology
concurs, the site shall be de-listed.

As part of the five-year site review, statistical analysis of the data will be
performed if groundwater analytical results remain above cleanup levels.
Alternatively, if the cleanup standards are met in 95 percent of the wells for
four consecutive quarters, GATX will petition Ecology for site de-listing
review and if Ecology concurs, the site shall be de-listed. In addition to
reviewing chemistry data for the indicator hazardous substances (Table 2),
natural attenuation parameters (Table 3) will also be evaluated to
determine the effectiveness of natural attenuation at the site.

Data will be evaluated as described in Section 3.4.2. The contingency plan
(summarized in Section 5.0) will be initiated if the five-year review
identifies the following:

There is an increasing trend in the groundwater quality data and the
data trend exceeds the cleanup level in the performance, confirmation
and sentry wells.

An analyte is consistently above the cleanup level or statistically above
the cleanup level with an increasing trend and with no evidence of
natural attenuation.
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50 ntingency Han

A contingency plan sets forth a “backup” remediation technology in the
event that a remedial technology within the Cleanup Plan fails or proves
ineffective in a timely manner (five years after implementation of the
preferred option discussed in Section 1.2). When evaluating the need to
implement the contingency plan, all data will be evaluated as described in
Section 3.4.2. A contingency plan will be initiated and implemented within
30 days of meeting any of the following criteria:

If, after implementing the selective remedial action, the results of the
groundwater monitoring program indicate elevated contaminant
concentration over the specified restoration time frame of 5 years;

If contaminants are newly identified in point of compliance wells
located beyond the original plume boundary, indicating renewed
contaminant migration; or

If contaminant migration is not decreasing at a sufficient rate to ensure
that the primary and secondary concerns identified for the site are being
met.

The following actions will be initiated if the above criteria are triggered:

Identification of the source(s) causing the criteria to be triggered. The
highest priority in the compliance plan would be to identify and control
the source. Accessible sources will be removed to the extent technically
practicable without undermining the integrity of the adjacent above
storage tanks, if present near the source area(s).

Review Preferred Options Summary discussed in Section 1.2 and
propose a supplemental remedy or combination of remedies, if needed,
to prevent adverse impacts to offsite properties. (e.g., evaluation and
potential expansion of the free product recovery system to ensure
removal of free product from the water table if residual free product is
identified beyond the capture zone of the system).

In the event that site conditions trigger a contingency plan implementation
due to adverse impacts to offsite properties, Ecology, GATX, and the
potential to be affected adjacent property owner will evaluate groundwater
conditions prior to implementation of the contingency plan. In the event
that site conditions trigger a contingency plan implementation other than
considerations due to adverse impacts to offsite properties, Ecology and
GATX will evaluate groundwater conditions prior to implementation of the
contingency plan.
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In the event that the contingency plan should be implemented, GATX will
prepare a contingency work plan that contains engineering design criteria
to address the remediation technology necessary to address the criteria
triggering the contingency plan implementation. The contingency work

plan will be approved by Ecology prior to its implementation.
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60 Rgporting

During the compliance-monitoring program, monitoring data will be
submitted to Ecology on a periodic basis. Ecology will also be notified if
new data indicates that a significant change in site conditions has occurred.
Monitoring data and other information will be submitted in the following
reports:

Quarterly Data Reports. Laboratory analytical data reports will be
submitted to Ecology after each round of monitoring has been
completed.

Annual Monitoring Reports. Monitoring reports will be prepared
annually. The report will include a data validation memo, updated
groundwater chemistry tables (including any well re-sampling results),
and free product recovery data. Analytical time-trend plots will also be
included in the reports. Analytical time-trends will be discussed when
they are observed and other relevant data observations will be
described. Any changes in the free product recovery system will also be
discussed.

Five-year Review Report. A report will be submitted to Ecology
summarizing the five-year review of the compliance monitoring data.
The report will include an updated groundwater elevation table, a
representative groundwater contour map, time-trend plots for analytes
detected above the PQL, and a comparison of the data to cleanup levels.
Groundwater elevation and chemistry data will be evaluated. In addition
to reviewing chemistry data relative to the indicator hazardous
substances, natural attenuation parameters will also be evaluated to
determine the effectiveness of natural attenuation and other cleanup
action implementation at the site. As part of the five-year site review,
statistical analysis of the data will be performed if analytical results
remain above cleanup levels.
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Table 1
Compliance Monitoring Wells
GATX Harbor Island Terminal
Seattle, Washington

Monitoring Well
Well Location Compliance Monitoring Objective
A-5 A Yard Confirmational
A-8 A Yard Confirmational
A-10 A Yard Confirmational
A-14 A Yard Performance / Confirmational
A-21 A Yard Performance / Confirmational
A-23 AYard* Performance / Confirmational / Sentry
MW-7 B Yard Performance / Confirmational
MW-8 B Yard Performance / Confirmational
MW-9 B Yard Performance / Confirmational
MW-07 B Yard Performance / Confirmational
A-27 B Yard Performance / Confirmational
SH-05 B Yard Performance / Confirmational
A-28 B Yard*  Confirmational / Sentry
New Well #2 B Yard Confirmational
MW-2 C Yard Background / Confirmational
MW-3 C Yard Performance/ Confirmational
MW-4 C Yard Performance / Confirmational
SH-02 C Yard Performance / Confirmational
New Well #1 C Yard Performance / Confirmational
New Well #4 C Yard Performance / Confirmational
MW-12 D Yard*  Confirmational / Sentry
MW-13 C Yard* Confirmational / Sentry
MW-16 C Yard*  Confirmational / Sentry
MW-18 C Yard* Confirmational / Sentry
MW-5 D Yard Performance / Confirmational
MW-6 D Yard Performance / Confirmational
MW-14 D Yard Performance
New Well #3 D Yard Performance / Confirmational
MW-1 E Yard Background / Confirmational

NOTES: All wells where water levels are measured serve as Performance
or Confirmation wells for free product
* Located Off-site




Table 2
Groundwater Cleanup Levels
GATX Harbor Island Terminal
Seattle, Washington

Constituent Cleanup Level
(mg/L)
Benzene 0.071
Toluene 200.0
Ethylbenzene 29.0
TPH-G 1
TPH-D 10
TPH-O 10
Lead 0.0058




Table 3
Natural Attenuation Indicator Parameters
GATX Harbor Island Terminal
Seattle, Washington

PARAMETER METHOD /7 UNIT
Temperature, pH, Field / variable
alkalinity
Dissolved Oxygen (DO) Field / mg/I
Carbon dioxide Field / mg/I
Nitrate (NO3) Laboratory / mg/I
Nitrite (NO>) Laboratory / mg/I
Dissolved ferrous iron Laboratory / mg/I
(Fe>")

Dissolved Methane (CH4) || Laboratory / mg/I
Sulfate (SOa) Laboratory / mg/I
Sulfide (H2S) Laboratory / mg/I

Reduction/Oxidation
potential (Redox, Eh)

Field /7 millivolts
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SUSTAINABLE STRATEGIES FOR GLOBAL LEADERS

June 21, 2007

Mr. Roger Nye Sent via FedEx Saver
Washington State Department of Ecology

Northwest Regional Office

3190 160™ Avenue N.E.

Bellevue, Washington 98008-5452

SUBJ:  Site-Wide Groundwater Compliance Monitoring Plan — Proposed
Reduced Monitoring
Kinder Morgan Harbor Island Terminal
Seattle, Washington
Delta Project No. STKM-001-M.0005

Dear Mr. Nye:

This plan has been prepared on behalf of Kinder Morgan Liquid Terminals,
LLC (KMLT) by Delta Environmental Consuitants (Delta) and presents a
proposed revision to the site-wide groundwater = compliance
monitoring program for the KMLT Harbor Island Terminal located at
2720 13" Avenue Southwest in Seattle, Washington (“the site”). The revisions
included in this document supersede those revisions previously proposed in an
August 2, 2006 letter to you, and in a second draft dated
March 22, 2007. These plan revisions are proposed in accordance with
Section 2.3.4 of the Compliance Monitoring Plan (Plan) developed for the site.
Further modifications to the Draft Plan were discussed with you by telephone
on June 13, 2007, and this Final Proposed Reduced Monitoring Plan
incorporates those modifications.

PROPOSED SITE-WIDE COMPLIANCE MONITORING PLAN

The Plan was developed to describe the protocol and procedures used to
confirm that cleanup requirements are achieved at the site. This monitoring
plan was prepared to satisfy the requirements of the Model Toxics Control Act
(MTCA) regulations WAC 173-340-410, -720, and -820 and in accordance with
requirements from Exhibit F of the Consent Decree.

The achievement of cleanup levels in groundwater is measured at points of
performance and compliance located within the hydrocarbon plume area and
at the downgradient edge of the site. The wells at the downgradient edge of
the site are considered conditional points of compliance wells. These points of
compliance and performance consist of a network of monitoring wells located
in the hydrocarbon plume area and on the downgradient property boundary.
Sentry wells are also used to document plume migration, performance
standards, and to warn of any unanticipated change in off-site groundwater
conditions.

4006 148711 Avenue NE Repmonn, WasHINGTON 98052 USA
PHoNE 425.882.3528 / 800.477.7411 Fax 425.869.1892 WWW.DELTAENV.COM



Site-Wide Groundwater Compliance Monitoring Plan — Proposed Reduced Monitoring
Kinder Morgan Harbor Island Terminal, Seattle, Washington
Page 2 of 3

The Compliance Monitoring Plan incorporated in the Consent Decree includes quarterly monitoring for free product,
dissolved TPH constituents, total and dissolved lead, and natural attenuation parameters. In accordance with
Section 2.3.4 Monitoring Schedule of the Plan, the sampling frequency and number of parameters may be reduced
if monitoring data indicates that trends are declining. Following are the proposed revisions for each of these
compliance monitoring criteria, and the rationale for each revision.

Free Product

As established in the Plan, KMLT currently performs quarterly gauging of 71 wells for monitoring of free product.
KMLT proposes to continue monitoring of wells in which free product has been observed during the past 8 quarters,
and the 29 wells which were identified as Compliance Monitoring Wells in Table 1 of the Plan. Accordingly, KMLT
proposes to continue quarterly gauging of the following 43 wells: A-4, A-5, A-8, A-8, A-10, A-11, A-12, A-14R,
A-16, A-18, A-19, A-20, A-21, A-22R, A-23R, A-25, A-26R, A-27, A-28R, 12, MW-1, MW-2, MW-3, MW-4, MW-5,
MW-6, MW-7, MW-8, MW-9, MW-12R, MW-13R, MW-14, MW-16, MW-18, MW-19, MW-20, MW-21, MW-22,
MW-23, MW-24, SH-02R, SH-05R, and MW-07R.

Dissolved TPH Constituents

The current compliance monitoring program for dissolved TPH constituents includes quarterly sampling of
32 monitoring wells (29 Compliance Monitoring Wells and 3 additional wells which were installed in September
2003 as part of a supplemental study to further characterize free product in the A Yard). A summary of monitoring
wells and annual analyses included in the current dissolved TPH constituents compliance monitoring program is
presented on Table 1. A site map showing locations of groundwater monitoring wells is included as Figure 2.

An evaluation of groundwater analytical data collected since the execution of the Consent Decree indicates that
data collected from numerous monitoring wells have demonstrated that cleanup criteria have either been met from
the outset of the program or have demonstrated at least 4 consecutive quarters meeting cleanup criteria. A
summary of groundwater analytical results for 2000 through December 2006 are presented in Table 2.

An evaluation of historical groundwater analytical results with respect to established cleanup criteria is summarized
in Table 3. Where applicable, wells and corresponding analytes which demonstrate a consistent trend of meeting
cleanup criteria are noted. Wells and corresponding analytes are highlighted where historic monitoring indicates a
reduction in monitoring frequency or analytes is warranted.

KMLT proposes a 