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Cleanup Action Areas
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Figure 11.2
Proposed Thermal Treatment Areas
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Figure 11.3
Layout of Thermal Electrodes and Support Equipment
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Main Source Area

Thermal Remediation

Termination of Thermal Treatment:
Thermal heating will be terminated when
the soil RL is achieved.

Soil RL: 10 mg/kg (PCE+TCE) in 1%
WBZ, 1% SH and 2" WBZ (1 year).

y

Note: Soil RL will achieve a minimum
98% reduction in source concentration.
Residual soil concentrations will be
significantly less than the MTCA Industrial
Soil CUL and will bring indoor air into
compliance at Cascade Columbia.

Enhanced Reductive

Dechlorination
(performed within the thermal footprint)

Termination of ERD:

Inject substrate/monitor for 5 years
post-thermal, then transition to
monitored natural attenuation; reduce
injections early if the groundwater RL of
250 pg/L (total CEAS) is met at the Fox
Avenue S. conditional point of
compliance.

y

Contingency: If concentrations rebound
after 2 years of MNA, then restart ERD
and run for another 2 years, then repeat
testing sequence at left.

Contingent Action: If soils in the 1%
WBZ or 1% SH are found to be a source
of rebounding shallow groundwater
concentrations, evaluate localized action
such as PRB along Fox Avenue S. or
excavation in the area of localized
exceedances. For 2" WBZ soils,
consider continued ERD, zero-valent iron
injections, or bacterial inoculation.

Monitored Natural Attenuation

-

Termination of MNA

(Monitoring in Source Area):

Monitor for 5 years post-ERD. If
concentrations are stable or declining,
reduce frequency of monitoring.

Main Source Area Action

Complete
(no further monitoring)

Notes:
1 Except for long-term monitoring.
Time frames are approximate.

Northwest Corner Plume

Enhanced Reductive
Dechlorination and Soil
Vapor Extraction

Termination of ERD:

ERD will be terminated when the
groundwater RL is achieved.
Groundwater RL: 1% WBZ = 250 pg/L
total CEAs (5 years).

Contingent Actions: If groundwater RL
at Fox Avenue S. conditional point of
compliance is greater than 250 pg/L (total
CEAs), then continue ERD for another 2
years, and/or continue to operate SVE
system and/or install PRB wall.

Termination of SVE:
Operate until asymptotic concentrations
are achieved (1 year).

y

Monitored Natural Attenuation

Termination of MNA

(Monitoring in Northwest Corner):
Monitor for 5 years post-ERD. If
concentrations are stable or declining,
stop monitoring in source area.

Northwest Corner Plume
Action Complete

A J
Remedial Action at

Downgradient Groundwater Plume

Enhanced Reductive

Dechlorination
(using wells on Fox Avenue S. and
downgradient on Seattle Boiler and
S. Myrtle Street)

Termination of ERD:
Downgradient ERD will be terminated

Contingent Actions if Downgradient
Wells Continue to Exceed Remedation

when groundwater concentrations Level:

between Fox Avenue S. and the Lower e Install additional ERD wells.
Duwamish Waterway are less than or e Use different substrates.
equal to 250 pg/L total CEAs AND the e Inject zero-valent iron.
seeps are in compliance with surface ¢ Inject cultured bacteria.

water CULs AND Indoor Air is in
compliance. ERD may be terminated in
sub-areas or plume-wide (10 to 15 years). ¥

Monitored Natural Attenuation

Termination of MNA and Compliance
Monitoring:

The action is complete when groundwater
is in compliance with groundwater CULs
based on the protection of surface water.

Contingent Action if Seeps Continue
to Exceed Surface Water CULs:

Assess whether the conditions are
protective of human health and the
environment based on actual exposures.
If concentrations are not protective,
determine the source of residual
contamination and develop a plan to
address. The plan may include some of
the following:

At S. Myrtle Street Embayment, seep
concentrations would be compared
directly to surface water CULs (i.e., no
mixing zone or attenuation).

e Use new science to reexamine

Groundwater concentrations measured in )
exposure assumptions.

compliance monitoring wells would be
compared to groundwater CULs (based .
on protection of surface water) with
attenuation considered.

Use shellfish consumption
limitations in the Lower Duwamish
Waterway.

e Identify and treat ultimate source
of exceedance in-situ.

e Intercept and treat groundwater
prior to discharge.

y

Downgradient Groundwater
Plume Action Complete

Fox Avenue Site Complete®
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Figure 12.1
Proposed Remedial and Contingency Actions for Soil and
Groundwater
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1.0 INTRODUCTION

The alluvial aquifer at the Site is considered non-potable based on site conditions that are
consistent with the Model Toxics Control Act (MTCA) definitions (Washington Administrative
Code [WAC] 173-340-720) specifically related to evaluating highest beneficial use (i.e.,
groundwater potability) and corresponding groundwater cleanup requirements. This appendix
augments the discussion on non-potability in Section 2.4 of the Remedial Investigation (RI) by
providing additional detail on past Washington State Department of Ecology (Ecology) decisions
regarding potability in the Duwamish Valley, as well as referencing other relevant applicable or
relevant and appropriate requirements (ARARS) that restrict potable groundwater use in the
area.

2.0 AREA-WIDE CONSIDERATIONS

Since the advent of the MTCA regulation and because of the proximity of this Site to the Lower
Duwamish Waterway (a saline portion of the Duwamish estuary), groundwater at this Site has
typically been considered non-potable by Ecology with the highest beneficial use of groundwater
designated as protection of the adjacent surface water body. In part, this determination was a
result of the Duwamish Industrial Area Hydrogeologic Pathways Project discussed in detail
below.

2.1 Duwamish Industrial Area Hydrogeologic Pathways Project

The Duwamish Industrial Area Hydrogeologic Pathways Project was jointly funded in 1998 to
2000 by the City of Seattle (City) and King County. The University of Washington’s Center for
Urban Water Resources Management, Ecology, and the U. S. Environmental Protection Agency
(USEPA) were active participants in the scoping and execution of the project.

The goal of the project was to facilitate the redevelopment of brownfields in the Duwamish
Industrial Corridor by improving the quality and pace of cleanup-related decision-making for the
area. “Duwamish Basin Groundwater Pathways Guidance Documents” were produced and
accepted by Ecology as suitable for use by consultants, property owners, and site managers
who will make site-specific cleanup decisions under MTCA for sites within the Duwamish
Industrial Valley. The guidance documents provide necessary information for making site-
specific arguments that within the studied area, groundwater is non-potable per MTCA criteria,
and the highest beneficial use of shallow groundwater is the protection of beneficial uses of
adjacent surface waters.

The Ecology-approved “User’s Guide” for the guidance documents states that

“The guidance documents provide the regional setting for evaluating
hydrogeologic information for individual properties within the study area. The
material is meant to streamline the process for determining, on a site-specific
basis, the highest beneficial use of groundwater in the shallow aquifer within the
study area and setting the appropriate cleanup standards...Provision of this
material should streamline the evaluation and regulatory process for individual
sites by reducing the expenditures of individual property owners to replicate this
information, and by eliminating redundant and sometimes conflicting
interpretation of regional information by multiple consultants and site managers”
(Floyd & Snider Team 1999).
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Formal acceptance of the guidance by Ecology was documented in a May 1, 2000 letter from
Jim Pendowski to King County and City officials. The letter states:

“The...products of this project...Duwamish Industrial Area Technical
Memorandum — Shallow Groundwater Use Designation...have been reviewed by
Ecology and found to be suitable for use by site managers and others in making
site-specific cleanup decisions under the Model Toxics Control Act (MTCA) for
sites within the Duwamish Industrial area.” (Pendowski 2000).

The Shallow Groundwater Use Designation technical memorandum summarizes why shallow
groundwater in the Duwamish Valley will never be used as a source of potable water, and
proposes that the highest beneficial use of shallow groundwater should be classified as
discharge to surface water. The memo lays out the rationale relative to the designation criteria
in WAC 173-340-720 (Herman and Snider 1998).

2.2 Duwamish Industrial Area Non-potable Designation

The Shallow Groundwater Use Designation Memorandum addresses all of the potable
groundwater definition provisions: 720 (a), (b), (c), and (d). Importantly, Ecology confirmed in
this process that the criteria defined for designation are not required to be met inclusively. Not
all of the criteria need to be met to support designation. The primary criteria for non-potable
designation that are met in the Duwamish Industrial Corridor are discussed below with
emphasis on the Fox Avenue Site (Site).

e The groundwater does not serve as a current source of drinking water. There are no
known uses of shallow groundwater for drinking water purposes within the Duwamish
Valley north of the turning basin (173-340-720(2)(a)).

o The groundwater is not a reasonable potential future source of drinking water given
the industrial nature of the Site and surrounding land use. In addition, Ecology has
historically considered groundwater in the Lower Duwamish Waterway and
Duwamish Valley as non-potable. The Site is hydraulically connected to the Lower
Duwamish Waterway, which is a saline surface water body tidally influenced by salt
water that is not suitable as a domestic water supply (173-340-720(2)(b)).

e The groundwater at the Site contains natural background concentrations of organic
or inorganic constituents that make use of the groundwater as a drinking water
source not practicable.

e Distinct hydrogeologic boundary conditions exist that hydraulically separate the
shallow aquifer systems from adjacent or underlying water bearing units.
Additionally, it is unlikely that hazardous substances will be transported from the
contaminated groundwater to groundwater that is a current or potential future source
of drinking water because there are no drinking water wells located in the vicinity of
the Site, or that are hydraulically connected to the Site (173-340-720(2)(c)).

e The Site has an extremely low probability that the groundwater could ever be used
as a source of potable water. In these cases Ecology has allowed groundwater to be
classified as non-potable if the conditions of Section (2)(a) and (2)(c) are met. The
conditions of (2)(a) are met because site groundwater is not currently used as a
source of drinking water and the conditions in (2)(c) are met because of the existing
hydrogeologic boundary that separates the shallow aquifer system from any adjacent
water bearing units (173-340-720(2)(d)(i)).
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o Conditions under sections (2)(d)(ii)(iii)(iv) are met because there are known and
projected points of entry of the groundwater into the surface water (e.g., the
Duwamish Waterway). Secondly, the surface water (Lower Duwamish Waterway) is
saline; therefore, it is not classified as a suitable domestic water supply source.
Finally, the groundwater is sufficiently hydraulically connected to the surface water
that the groundwater is not practicable to use as a drinking water source (173-340-

720(2)(d) i) i) (iv)).
3.0 APPLICABLE DRINKING WATER REGULATORY CONSIDERATIONS

A number of additional rules and regulations are in place that prohibit the use of groundwater as
a potable supply in the area that includes the Site:

e King County Board of Health Title 12, Section 12.32
o WAC 246-290 & 246-291 Public Water Systems

o Ecology Seawater Intrusion Policy

e WAC 173-160 Well Construction Standards

e King County Coordinated Water Supply Plan

These regulations prohibit the installation and operation of new drinking water wells in the
vicinity of the Site, as discussed below. The nearest public water supply wells are located
approximately 4 miles southwest of the Site and are operated by the City only during the
summer.

3.1 Drinking Water Supply

Public and private water systems are used throughout Washington State. The design,
construction, operation, and monitoring of all public systems are regulated by the Washington
State Department of Health (WDOH) Office of Drinking Water and/or Seattle-King County
Department of Public Health. The regulations governing public water systems are WAC 246-290
for Group A systems and WAC 246-291 for Group B systems. Pursuant to the requirements of
the WAC, new water sources require approval from the WDOH and the source must meet both
primary and secondary maximum contaminant levels (MCLS). The specific secondary MCLs of
concern (i.e., those that are routinely exceeded at the Site due to natural conditions) in the area
include chloride, iron, manganese, electrical conductivity, and total dissolved solids). WDOH
requires that these secondary MCLs must be met for a new water source.

The Duwamish aquifer is not listed as one of the City's long range water supply options. In
addition, the City has noted that given the widely accepted assumption that the shallow
groundwater is under the influence of surface water, the City would not be interested in using
the shallow aquifer for drinking water because of required treatment (i.e., it would not be
practicable per the MTCA definitions).

Under the requirements of WAC 246-290-106, a water supplier has a duty to provide retail water
service to all new service connections within its service area. Similarly, under King County
Board of Health Title 12.32, an owner or occupant of lands undertaking new construction or
other new development must connect to an approved public water system (when available).
Neither of these conditions is optional. Regarding private water systems, there is no currently
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known use of shallow groundwater for drinking water purposes in the area. Municipal water
supply has been available to all of the properties in the area for many years.

Within the Duwamish Valley area, any new water user is required to connect to the potable
water supply systems supplied by the Seattle Water Department and other water districts. As
part of the Duwamish Industrial Area Hydrogeologic Pathways Project, letters were requested
and received from both Seattle Public Utilities and the Seattle-King County Department of Public
Health documenting that the aquifer(s) in the Duwamish Valley would not be considered for
drinking water supply. In response, the Seattle-King County Department of Public Health noted
they “could not imagine any circumstance where a request to drill a drinking water well in the
area would be approved.” These King County and City rules prohibit use of the shallow aquifer
in the Duwamish Valley for drinking water.

The creation of a new water supply utility in the area is unlikely, given the Public Water System
Coordination Act (RCW 70.116), WAC 246-290, and the adopted King County Coordinated
Water Supply Plan. RCW 70.116.040(1) states: “After establishment of the external boundaries
of the critical water supply service area, no new public water supply may be approved with the
boundary area unless an existing water purveyor is unable to provide water service.”

If the existing utility could not provide water service in the area, any new service would require
source approval from WDOH (demonstrating that the source meets primary and secondary
MCLs) and also meet the requirements of WAC 173-160. Under WAC 173-160-171, all supply
wells are to be located not less than minimum distances from known or potential sources of
contamination and sea/salt water intrusion areas are specifically noted. The potential for
seawater intrusion has been documented in all coastal areas of western Washington State (e.qg.,
Ecology and USGS 1971, Ecology and USGS 1984, and USEPA 1992) and is a well known
problem in many island/peninsula communities. Early samples taken from two wells in the
Duwamish Valley area contained chloride at 348 and 990 mg/L (Ecology and USGS 1971); the
wells were subsequently closed (prior to 1968). Further water development in the area has been
primarily surface water sources, which has limited continued intrusion in the mainland areas;
however, the potential for saltwater intrusion remains and “problems with saltwater intrusion are
likely to occur if groundwater pumpage in the area is increased” (Ecology and USGS 1971).

3.2 Salt Water Intrusion to Water Systems

WDOH guidelines for water systems consider wells within % mile of the shoreline and with the
pumped water level below sea level, or within ¥ mile of a groundwater source with chloride
concentrations over 100 mg/L, to be at risk for potential seawater intrusion (WDOH 2001). In
addition, the subject area has previously been identified to be at risk for saltwater intrusion
(Ecology and USGS 1971, USEPA 1992). Any theoretical future supply well in the Duwamish
Valley would necessarily have a pump intake at a level below sea level and multiple locations
have indicated chloride concentrations in excess of 800 mg/L in the immediate area. The
Ecology Seawater Intrusion Policy establishes risk categories as a basis for controlling intrusion
and sets forth actions to be taken by Ecology, as deemed by the existing risk level.

Risk Categories:

e Low: 25 mg/L > Chloride < 100 mg/L. Based on data from an existing well, a test
well or general groundwater basin conditions. If the basin is not geologically
delineated, a half-mile radius from a well with these chloride levels is used.
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e Medium: 100 mg/L > Chloride < 200 mg/L. Based on data from sources outlined in
low risk areas. In addition, an area with chloride levels classified as low, but where
data show a trend towards increasing levels falls in the medium risk category.

e High: Chloride > 200 mg/L. Based on data from sources outlined in low risk areas. In
addition, an area with chloride levels classified as medium risk, but where data show
a trend towards increasing levels falls in the high risk category.

Responses vary depending on the level of risk and whether it is a new or existing well. In low
risk areas Ecology can require design, operation, and monitoring controls for new wells. Ecology
will deny a water permit in a medium or high risk area unless the applicant can show that further
intrusion would not result from the proposed withdrawal.

Based on the WAC requirements, WDOH guidelines, and the Ecology Seawater Intrusion
Policy, a new supply well in the area would not be allowed (even with treatment to meet the
secondary MCLSs).

4.0 SUMMARY

The key characteristics that identify groundwater at the Site as non-potable, in accordance with
the requirements of WAC 173-340-720 2(d), are described below:

e The Regional Aquifer is saline at depth. Groundwater at the Site is part of the
Lower Duwamish Valley aquifer, which is saline (greater than 10,000 parts per
thousand [ppt]) at depth throughout the area. Surficial groundwater at the Site is
located within the Upper Groundwater Zone (UGZ) of the valley aquifer, which tends
to be fresh water down to 60 to 80 feet, except near the waterway where the
permanent saltwater zone within the dredged waterway extends into the aquifer.

e The Site is adjacent to and discharges to marine waters. The Lower Duwamish
Waterway, an extension of Puget Sound, is saline and not appropriate for drinking
water use (WAC 173-201A-602). The Site’s source area is approximately 500 feet
from the waterway and the Site extends to the waterway.

e There are known or projected points of entry of the groundwater into the
surface water. As discussed in detail in Section 2.5 of the RI, groundwater at the
Site discharges into surface water via a series of discrete seeps along the S. Myrtle
Street Embayment.

e The site groundwater is sufficiently connected hydraulically to the surface
water that it is not practicable to use as a drinking water source. Section 2.5 of
the RI discusses the influence of tides upon groundwater elevations. The clearly
demonstrated tidal influence upon groundwater at the Site provides direct evidence
that the groundwater is hydraulically connected to the surface water body.

e The surface water is not classified as a suitable domestic water supply source.
Per Chapter 173-201A WAC, the Duwamish Waterway, part of Water Resource
Inventory Area (WRIA) 9, from the mouth south to the River Mile 11 is not listed as a
domestic water supply.

e The groundwater at the Site does not serve as a current source of drinking
water. Section 2.0 of the RI discusses the absence of drinking water wells in the
vicinity of the Site and the regulations prohibiting installation of new wells.
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Based on the existing site conditions, reasonable future site uses (i.e., industrial activity), and
existing state and local regulations that prohibit installation of groundwater supply wells, it is
recommended that the site groundwater continue to be classified as non-potable groundwater.
The site remediation goals for groundwater are still required and would be developed to be
protective of the receiving surface water body, as required under MTCA.
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Table B.1
Well Status Information
Measuring
Point Boring Well Screen PVC
Water Bearing Purpose Completion Northing Easting Elevation Depth Depth Interval Diameter Well Log
Well ID Zone of Well Date Consultant (ft. NAD 83/98) | (ft. NAD 83/98) (NAVDS88) (ft) (ft) (ft) (in) Well Status Location Available
B-1 1st Monitoring 30-May-89 Hart Crowser Abandoned Abandoned Abandoned 24.50 16.50 6.5-16.5 2 Abandoned Production Area Yes
B-2 1st Monitoring 11-May-90 Hart Crowser Abandoned Abandoned Abandoned 11.50 Wells Not Installed Abandoned NA
B-3 1st Monitoring 11-May-90 Hart Crowser Abandoned Abandoned Abandoned 11.50 Abandoned NA
B-4 1st Monitoring 11-May-90 Hart Crowser Abandoned Abandoned Abandoned 11.50 Abandoned NA
B-5 1st Monitoring 28-Sep-90 Hart Crowser Abandoned Abandoned Abandoned 46.50 45.00 40-45 2 Abandoned Yes
B-6 2nd Monitoring 27-Sep-90 Hart Crowser 200821.50 1271754.78 NS 51.75 45.15 40.5-45.5 2 Unknown S. Willow Street Yes
B-7 2nd Monitoring 10-Apr-90 Hart Crowser Abandoned Abandoned Abandoned 19.00 Well Not Installed Abandoned NA
B-8 2nd Monitoring 29-Sep-90 Hart Crowser 200591.01 1271809.26 16.321 46.50 43.06 39.5-44.5 2 Active Railroad Spur Yes
B-9 2nd Monitoring 30-Sep-90 Hart Crowser 200651.69 1271590.57 15.743 49.00 41.55 38.5-43.5 2 Active Fox Avenue/Railroad Spur Yes
B-10A 1st Monitoring 9-Oct-90 Hart Crowser 200648.02 1271600.88 16.404 17.50 13.75 9.5-14.5 2 Active Fox Avenue/Railroad Spur Yes
B-11 1st Monitoring 5-Oct-90 Hart Crowser 200589.00 1271891.00 NS 14.50 12.52 11-13 2 Active Railroad Spur Yes
B-12 1st Monitoring 8-Oct-90 Hart Crowser 200592.90 1271700.79 16.640 13.00 11.43 10.5-13 2 Active Railroad Spur Yes
B-13 1st Monitoring 9-Oct-90 Hart Crowser 200732.55 1271506.88 16.491 13.00 11.80 7.5-12.5 2 Active Northwest Corner Yes
B-14 1st Monitoring 10-Oct-90 Hart Crowser Abandoned Abandoned Abandoned 14.50 14.10 8.5-13.5 2 Abandoned Production Area Yes
B-15 1st Monitoring 23-Jan-91 Hart Crowser 200655.28 1271898.08 21.240 18.00 16.18 12-17 2 Abandoned Production Area Yes
B-16 1st Monitoring 16-Aug-91 Hart Crowser 200712.59 1271849.03 21.376 16.00 17.92 11-16 2 Active Production Area Yes
B-17 2nd Monitoring 19-Aug-91 Hart Crowser 200713.11 1271843.04 21.450 49.43 51.80 40-50 4 Active Production Area Yes
B-18 1st Monitoring 29-Mar-92 Hart Crowser 200411.63 1271786.00 16.564 16.50 15.70 6-16 2 Active Fox Avenue Yes
B-19 2nd Monitoring 7-Apr-92 Hart Crowser 200415.05 1271783.17 16.536 50.50 46.60 37.5-47.5 2 Active Fox Avenue Yes
B-20 1st Monitoring 28-Mar-92 Hart Crowser Abandoned Abandoned Abandoned 21.00 22.00 11-22 2 Abandoned Yes
B-20A 1st Monitoring 10-Sep-99 Terra Vac 200498.09 1271709.03 15.611 21.00 12.25 6-16 2 Active Fox Avenue Yes
B-21 2nd Monitoring 8-Apr-92 Hart Crowser 200502.71 1271705.71 16.042 51.00 40.10 38-43 2 Active Fox Avenue Yes
B-22 1st Monitoring 27-Mar-92 Hart Crowser 200694.55 1271525.78 16.219 12.00 10.32 6-11 2 Active Fox Avenue Yes
B-23 2nd Monitoring 3-Apr-92 Hart Crowser 200698.18 1271521.19 16.268 50.50 28.77 20.5-30.5 2 Active Fox Avenue Yes
B-24 1st Monitoring 30-Mar-92 Hart Crowser NS—Off-site NS—Off-site NS—Off-site 18.00 16.30 6-16 2 Unknown E. Marginal Way S. Yes
B-25 2nd Monitoring 31-Mar-92 Hart Crowser NS—Off-site NS—Off-site NS—Off-site 47.50 37.05 27-37 2 Unknown E. Marginal Way S. Yes
B-26 1st Monitoring 29-Mar-92 Hart Crowser NS NS NS 13.50 12.70 8.5-13.25 2 Active S. Willow Street Yes
B-27 2nd Monitoring 6-Apr-92 Hart Crowser 200852.68 1271936.50 17.233 50.50 46.31 42.5-47.5 2 Active S. Willow Street Yes
B-28 1st Monitoring 30-Mar-92 Hart Crowser 200821.69 1271759.63 NS 15.00 13.29 9-14 2 Unknown S. Willow Street Yes
B-29 1st Monitoring 8-Apr-92 Hart Crowser Abandoned Abandoned Abandoned 15.00 13.45 9-14 2 Abandoned Yes
B-30 1st Monitoring 2-Apr-92 Hart Crowser 200622.95 1271806.06 21.079 16.00 14.45 8-15 4 Active Production Area Yes
B-31 1st Monitoring 2-Apr-92 Hart Crowser 200590.05 1271813.53 NS 13.50 10.66 6.5-11.5 4 Active Railroad Spur Yes
B-32 1st Monitoring 28-Aug-92 Hart Crowser 200588.86 1271980.94 17.965 13.00 11.00 6.5-11.5 2 Active Railroad Spur Yes
B-33 NA Monitoring 25-Aug-90 Hart Crowser Abandoned Abandoned Abandoned NA NA NA NA Abandoned Yes
B-33A 2nd Monitoring 17-Sep-92 Hart Crowser 200337.40 1271339.38 13.465 38.00 34.22 28-34 2 Active S. Myrtle Street Yes
B-34 1st Monitoring 25-Aug-92 Hart Crowser 200339.48 1271344.17 14.348 14.50 11.72 7.5-12.5 2 Active S. Myrtle Street Yes
B-35 2nd Monitoring 26-Aug-92 Hart Crowser 200355.07 1271659.47 16.509 50.00 27.95 19.5-29.5 2 Active S. Myrtle Street Yes
B-36 1st Monitoring 26-Aug-92 Hart Crowser 200355.05 1271667.50 16.558 13.00 10.60 6-11 2 Active S. Myrtle Street Yes
B-37 2nd Monitoring 27-Aug-92 Hart Crowser 200350.01 1271937.65 15.353 32.00 27.80 23-28 2 Unknown S. Myrtle Street Yes
B-38 1st Monitoring 27-Aug-92 Hart Crowser 200348.99 1271943.01 16.151 19.00 15.69 6-16 2 Unknown S. Myrtle Street Yes
B-39 1st Monitoring 11-Nov-92 Hart Crowser 200593.16 1271710.80 16.682 12.00 11.82 5.5-11.82 2 Active Railroad Spur Yes
B-40 1st Monitoring 28-Dec-99 Hart Crowser Abandoned Abandoned Abandoned 14.00 12.50 6.5-12.5 2 Abandoned Yes
B-41 1st Monitoring 11-Nov-92 Hart Crowser Abandoned Abandoned Abandoned 12.00 11.00 5.0-11.00 2 Abandoned Yes
B-42 1st Monitoring 12-Nov-92 Hart Crowser 200593.40 1271703.41 NS 12.00 10.74 5.75-11.75 2 Active Railroad Spur Yes
B-43 1st Monitoring 24-Jun-93 Hart Crowser Abandoned Abandoned Abandoned 16.00 15.00 7.0-15.0 2 Abandoned Yes
B-44 1st Monitoring 25-Jun-93 Hart Crowser 200584.00 1271705.00 NS 16.00 15.12 9.5-15.5 2 Active Whitehead Property Yes
B-45 2nd Monitoring 25-Jun-93 Hart Crowser 200570.73 1271687.58 17.298 48.00 46.18 37-47 2 Active Whitehead Property Yes
B-46 1st Monitoring 25-Jun-93 Hart Crowser 200591.96 1271691.64 16.347 14.00 12.95 7.3-13.3 2 Active Railroad Spur Yes
B-47 1st Monitoring 7-Jul-93 Hart Crowser 200603.97 1271733.27 16.619 14.00 12.52 6.8-12.8 2 Active Railroad Spur Yes
B-48 1st Monitoring 6-Jul-93 Hart Crowser Abandoned Abandoned Abandoned 16.00 14.50 6.5-14.5 2 Abandoned Yes
B-49 1st Monitoring 6-Jul-93 Hart Crowser 200578.55 1271710.46 17.816 16.00 14.52 9.5-15.5 2 Active Whitehead Property Yes
B-50 1st Monitoring 7-Jul-93 Hart Crowser 200603.27 1271690.92 16.469 12.00 10.39 5-11 2 Active Railroad Spur Yes

F:\projects\FoxAve-RA\REPORT 2011 Revised RIFS\10 TECH EDIT\2011 06 10\Appendices\B\FA RIFS AppxB TB.1 060611.xIsx

June 10, 2011 FINAL

Page 1 of 3

Remedial Investigation/Feasibility Study

Appendix B: Hydrogeological and Well Completion Information

Table B.1



FLOYD I SNIDER
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Table B.1
Well Status Information
Measuring
Point Boring Well Screen PVC
Water Bearing Purpose Completion Northing Easting Elevation Depth Depth Interval Diameter Well Log

Well ID Zone of Well Date Consultant (ft. NAD 83/98) | (ft. NAD 83/98) (NAVDS88) (ft) (ft) (ft) (in) Well Status Location Available
B-51 1st Monitoring 29-Jul-93 Hart Crowser Abandoned Abandoned Abandoned 14.00 13.50 7.5-13.5 2 Abandoned Yes
B-52 1st Monitoring 29-Jul-93 Hart Crowser 200600.53 1271667.97 16.131 14.00 12.73 6.75-12.75 2 Active Railroad Spur Yes
B-53 1st Monitoring 3-Feb-99 Terra Vac Abandoned Abandoned Abandoned 15.00 14.20 7-14 2 Abandoned Yes
B-54 1st Monitoring 3-Feb-99 Terra Vac 200823.33 1271593.97 17.337 14.50 13.42 9-14 2 Active S. Willow Street Yes
B-55 1st Monitoring 3-Feb-99 Terra Vac 200845.51 1271545.21 NS 15.00 13.75 9-14 2 Unknown S. Willow Street Yes
B-56 1st Monitoring 3-Feb-99 Terra Vac 200828.86 1271494.85 17.171 15.00 13.60 9-14 2 Active S. Willow Street Yes
B-57 1st Monitoring 3-Feb-99 Terra Vac 200846.14 1271445.76 NS 15.00 13.82 10-15 2 Unknown S. Willow Street Yes
B-58 1st Monitoring 7-Jul-99 Terra Vac 200561.75 1271605.34 16.524 14.00 11.66 7-12 2 Active Fox Avenue Yes
B-59 2nd Monitoring 9-Jul-99 Terra Vac 200566.89 1271600.48 16.478 35.00 29.02 25-30 2 Active Fox Avenue Yes
B-60 1st Monitoring 7-Jul-99 Terra Vac 200517.37 1271645.98 16.341 16.50 11.92 7-12 2 Active Fox Avenue Yes
B-61 2nd Monitoring 9-Jul-99 Terra Vac 200513.36 1271649.97 16.314 45.00 44.40 39-44 2 Active Fox Avenue Yes
B-62 1st Monitoring 9-Jul-99 Terra Vac 200444.20 1271711.33 16.286 16.50 13.00 8-13 2 Active Fox Avenue Yes
B-63 2nd Monitoring 8-Jul-99 Terra Vac 200449.78 1271706.34 16.473 45.00 43.20 39-44 2 Active Fox Avenue Yes
B-64 1st Monitoring 6-Jul-99 Terra Vac 200377.36 1271441.84 16.079 13.00 11.62 7-12 2 Active S. Myrtle Street Yes
B-65 2nd Monitoring 6-Jul-99 Terra Vac 200378.30 1271431.65 16.007 35.50 33.95 30-35 2 Active S. Myrtle Street Yes
MW-1 1st Monitoring 27-Oct-03 ERM 200213.32 1271617.40 NS 14.00 12.00 7-12 2 Active Seattle Iron and Metals Yes
MW-2 2nd Monitoring 27-0Oct-03 ERM 200210.95 1271622.71 NS 40.00 40.00 20-40 2 Active Seattle Iron and Metals Yes
MW-3 1st Monitoring 28-0Oct-03 ERM 200455.09 1271579.70 NS 15.00 14.00 4-14 2 Active Seattle Boiler Works Yes
MW-4 2 Monitoring 28-0ct-03 ERM 200455.50 1271586.76 NS 41.50 40.00 20-40 2 Active Seattle Boiler Works Yes
MW-5 1st Monitoring 29-0Oct-03 ERM 200439.18 1271224.08 NS 15.00 15.00 5-15 2 Active Seattle Boiler Works Yes
MW-6 2nd Monitoring 29-0Oct-03 ERM 200430.48 1271219.01 NS 41.50 40.00 20-40 2 Active Seattle Boiler Works Yes
MW-7 1st Monitoring 2-Dec-03 ERM 200505.51 1271892.20 17.738 14.00 13.80 4-14 2 Active Yes
MW-8 2nd Monitoring 3-Dec-03 ERM 200500.95 1271891.09 17.719 30.00 28.92 20-30 2 Active Yes
MW-9 1st Monitoring 15-Aug-05 ERM 200542.12 1271783.78 17.522 13.00 12.62 8-13 2 Active Whitehead Property Yes
MW-10 2nd Monitoring 16-Aug-05 ERM 200544.07 1271782.43 17.010 30.00 29.13 20-30 2 Active Whitehead Property Yes
PTM1L 2nd Monitoring 2-Dec-03 ERM Destroyed Destroyed Destroyed 55.00 55.00 45-55 2 Destroyed Whitehead Property Yes
PTM1U 1st Monitoring 2-Dec-03 ERM Destroyed Destroyed Destroyed 30.00 30.00 20-30 2 Destroyed Whitehead Property Yes
PTM2U 1st Monitoring 3-Dec-03 ERM 200534.30 1271715.05 17.460 30.00 30.00 20-30 2 Active Whitehead Property Yes
PTM2L 2nd Monitoring 3-Dec-03 ERM 200530.97 1271715.43 17.325 48.00 38.65 35-45 2 Active Whitehead Property Yes
B-76/A1 1st Monitoring 21-Dec-00 Terra Vac 200650.60 1271699.11 20.271 19.50 15.04 5.5-15.5 2 Active Warehouse Yes
B-74/A2 1st Monitoring 22-Dec-00 Terra Vac 200649.45 1271648.64 20.269 19.50 16.00 6-16 2 Active Warehouse Yes
B-72/A3 1st Monitoring 21-Dec-00 Terra Vac 200713.31 1271643.85 20.203 16.50 15.50 5.5-15.5 2 Active Warehouse Yes
B-70/A4 1st Monitoring 18-Dec-00 Terra Vac 200754.54 1271699.42 20.255 18.50 18.00 8-18 2 Active Warehouse Yes
B-67/A5 1st Monitoring 19-Dec-00 Terra Vac 200798.05 1271628.57 20.311 19.50 18.50 8.5-18.5 2 Active Warehouse Yes
B-66/A6 1st Monitoring 20-Dec-00 Terra Vac 200799.52 1271575.95 20.331 20.50 16.00 6-16 2 Active Warehouse Yes
B-71/A7 1st Monitoring 20-Dec-00 Terra Vac 200723.39 1271587.51 20.309 20.50 17.00 7-17 2 Active Warehouse Yes
B-73/A8 1st Monitoring 18-Dec-00 Terra Vac 200714.94 1271698.62 20.279 20.50 16.68 7-17 2 Active Warehouse Yes
B-69/A9 1st Monitoring 20-Dec-00 Terra Vac 200725.28 1271937.65 19.954 22.00 16.50 6-16.5 2 Unknown Warehouse Yes
B-68 1st Monitoring 19-Dec-00 Terra Vac 200783.34 1271681.83 20.305 19.00 18.00 8-18 2 Active Warehouse Yes
NW1-1 1st Monitoring 8-Nov-04 ERM 200758.93 1271478.86 15.922 14.00 13.00 8-13 2 Active Northwest Corner Yes
NW1-2 1st Monitoring 8-Nov-04 ERM 200772.03 1271537.44 16.862 14.00 13.00 8-13 2 Active Northwest Corner Yes
Nw2-1 2nd Monitoring 8-Nov-04 ERM 200755.64 1271482.11 15.860 32.00 30.00 25-30 2 Active Northwest Corner Yes
NW2-2 2nd Monitoring 8-Nov-04 ERM 200765.71 1271538.87 16.923 32.00 30.00 23-30 2 Active Northwest Corner Yes
R1-Iw1 Multiple Remediation 10-Dec-08 Calibre 200648.39 1271592.14 16.068 75.00 70.00 15-20, 25-35, 4 Active Fox Avenue Yes

40-50, 55-70
R1-IW2 Multiple Remediation 30-Dec-08 Calibre 200610.61 1271617.80 15.850 75.00 70.00 15-20, 25-35, 4 Active Fox Avenue Yes

40-50, 55-70
R1-IW3a 1st Remediation 2-Dec-08 Calibre 200592.02 1271624.76 15.527 12.00 12.00 7-12 4 Active Fox Avenue Yes
R1-IW3b Multiple Remediation 8-Dec-08 Calibre 200589.43 1271626.28 15.521 75.00 70.00 15-20, 25-35, 4 Active Fox Avenue Yes

40-50, 55-70
R1-IW4a 1st Remediation 2-Dec-08 Calibre 200573.37 1271639.89 15.491 14.00 14.00 9-14 4 Active Fox Avenue Yes
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Table B.1
Well Status Information
Measuring
Point Boring Well Screen PVC
Water Bearing Purpose Completion Northing Easting Elevation Depth Depth Interval Diameter Well Log
Well ID Zone of Well Date Consultant (ft. NAD 83/98) | (ft. NAD 83/98) (NAVDS88) (ft) (ft) (ft) (in) Well Status Location Available
R1-IW4b Multiple Remediation 5-Dec-08 Calibre 200571.04 1271642.75 15.376 75.00 70.00 15-20, 25-35, 4 Active Fox Avenue Yes
40-50, 55-70
R1-IW5 Multiple Remediation 2-Dec-08 Calibre 200546.28 1271666.69 15.687 63.00 63.00 7-12, 17-27, 4 Active Fox Avenue Yes
32-42, 47-57,
57-63
R1-IW6 Multiple Remediation 5-Dec-08 Calibre 200524.38 1271684.95 15.726 75.00 70.00 15-20, 25-35, 4 Active Fox Avenue Yes
40-50, 55-70
R1-IW7 Multiple Remediation 8-Dec-08 Calibre 200496.62 1271707.26 15.704 70.00 65.00 15-20, 25-35, 4 Active Fox Avenue Yes
40-50, 55-65
R1-IW8 1st Remediation 28-Oct-10 Calibre 200790.60 1271487.60 NA 16.00 13.00 8-13 4 Active Fox Avenue Yes
R1-IW9 1st Remediation 28-0Oct-10 Calibre 200831.50 1271537.50 NA 16.00 13.00 8-13 4 Active Fox Avenue Yes
R1-IW10 1st Remediation 28-0Oct-10 Calibre 200779.60 1271535.40 NA 16.00 12.50 7.5-12.5 4 Active Fox Avenue Yes
R2-IW1 Multiple Remediation 10-Dec-08 Calibre 200464.66 1271429.32 NS—Off-site 75.00 70.00 15-20, 25-35, 4 Active S. Myrtle Street Yes
40-50, 55-70
R2-1IW2 Multiple Remediation 3-Dec-08 Calibre 200465.45 1271507.43 NS—Off-site 75.00 70.00 15-20, 25-35, 4 Active S. Myrtle Street Yes
40-50, 55-70
R2-IW3 Multiple Remediation 3-Dec-08 Calibre 200386.96 1271429.32 15.44 75.00 70.00 15-20, 25-35, 4 Active S. Myrtle Street Yes
40-50, 55-70
R2-IW4 Multiple Remediation 4-Dec-08 Calibre 200367.18 1271452.59 14.78 75.00 70.00 15-20, 25-35, 4 Active S. Myrtle Street Yes
40-50, 55-70
R2-IW5 Multiple Remediation 9-Dec-08 Calibre 200356.67 1271483.26 15.373 75.00 70.00 15-20, 25-35, 4 Active S. Myrtle Street Yes
40-50, 55-70
R2-IW6 Multiple Remediation 5-Dec-08 Calibre 200315.83 1271493.55 15.983 75.00 70.00 15-20, 25-35, 4 Active S. Myrtle Street Yes
40-50, 55-70
MW-12 2nd-D Monitoring 17-Jun-09 Floyd|Snider 200719.00 1271886.40 21.510 64.00 60.00 55-60 0.75 Active Production Area Yes
MW-13 2nd-D Monitoring 18-Jun-09 Floyd|Snider 200616.48 1271814.91 21.08 70.00 70.00 65—70 0.75 Active Production Area Yes
MW-14 2nd-D Monitoring 23-Jun-09 Floyd|Snider 200646.6 1271733.5 21.10 60.00 60.00 55—-60 0.75 Active Alkaline Shed Yes
Abbreviations:
D Duplicate
ft Feet
in Inches
NA Not applicable
Remedial Investigation/Feasibility Study
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Boring Log and Construction Data for
Monitoring Well B-12
' Monitoring

Geologic Log Well Design

Casing Stickup in Feet -~0.42

Approx. Ground Surface

o
]
Q
€ Elevation in Feet 7.01 Sample N PID

©Depth

4 inches of asphait over foose, damp, r [ ) 2
brown, slightly gravelly, silty SAND. — -
(FILL)

{

Medium stiff, damp, light brown, fine S~-1 12 400

- sandy SILT.

- Loose, damp, light brown, very silty, .5=2 6 320

fine SAND.

~ with thin interbedded SILT.

10 — Loose, moist to wet, dark gray, fine
to medium SAND.

B 77724

10/17 /90

7 350
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il

Soft, wet, gray, very sandy SILT.

Loose, damp, light brown, fine SAND S-3 X " 30 [

Bottom of Boring at 13.0 Feet.

o Completed 10/8/90. ' - v .
15— - —
20— — ~
25— - —
1. Refer to Figure A—1 for explanation of descriptions [
and symbols. [
! 2. Soil descriptions ond stratum lines are interpretive
and actual changes may be gradual.
3. Ground water level, if indicated, is at time of drilling HARTCR@
. (ATD) or for date specified. Level may vary with time. J-2489-04 10/80

Figure A-12





