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INTRODUCTION

This report presents our Groundwater Control Plan and recommendations for the Block 38 project
in Seattle Washington. GLY Construction (GLY) is the general contractor for the project and we understand
the shoring, and dewatering services will be performed by subcontractors. We understand that
temporary construction dewatering will be required to successfully install the shoring system and
complete foundation construction. Our understanding of the excavation and shoring methods is based

on conversations with GLY.

SITE AND PROJECT DESCRIPTION

The project site is located south of Lake Union on city block 38 which is bound by Mercer Street
to the north, an alley to the east, Republican Street to the south, and Westlake Avenue North to the west.
Buildings previously occupied portions of the site but will be demolished prior to construction. As with
most urban projects, buried utilities are located in the streets that border the project site. The existing
ground surface of the site slopes from about elevation 40 feet in the south end to about elevation 31 feet
in the north end.

The Block 38 project consists of a multi-story building over a four level below-grade parking
structure. The excavation for the parking structure will extend about 39 to 49 feet below existing grade
and will be retained using solider pile and lagging shoring methods in conjunction with four rows of
tiebacks. The bottom of footing for the majority of the foundation is elevation -8.0 feet though the
elevator cores will likely extend a few feet below the mass excavation subgrade.

The geotechnical and hydrogeological information for the project was provided in the October 17,
2018 Geotechnical Engineering Services report prepared by GeoEngineers. Temporary shoring plans for
the excavation were prepared by Ground Support LLC. We understand the excavation is scheduled to
begin in the 2018/2019 winter and continuous construction dewatering will be required until sufficient

structural weight of the building is constructed.

SOIL AND GROUNDWATER CONDITIONS

The geotechnical report provides a discussion of the site soil and groundwater conditions as
determined from thirteen soil borings advanced 10 to 63 feet below existing grade and several soil borings

from other surrounding geotechnical investigations. The soils at the site generally consist of fill, wood
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waste, peat/organic silt, recent granular and fine-grained deposits, and glacially consolidated granular
soils.

The fill soils are about 5 to 20 feet thick which includes the wood waste deposits. The fill soils
consist of loose to very dense silty sand that contains gravel, cobbles and boulders and the wood waste
contains wood debris to wood chips. The peat and organic silt deposits are up to 8 feet thick and typically
occur below the fill soils and wood waste except for discrete locations where they are absent. The recent
deposits are 3 to 17 feet thick and consist of loose to dense sand with varying silt content and soft to
medium stiff silt. Underlying the recent deposits, glacially consolidated soils were encountered and
consisted predominately of cohesionless sand with varying amounts of gravel and silt though layers of silt
were encountered in some of the soil borings. The silt content of the cohesionless sand varies across the
site but general consists of silty sand (SM) and sand with silt (SP-SM) to the explored depths. The glacially
consolidated silt layers were not encountered in all of the soil borings as such the layers are discontinuous
but typically were encountered between elevation 0 and -15 feet.

Groundwater levels measured in observation wells with screen intervals constructed in the recent
deposits indicate the groundwater elevation was about 18 to 19 feet in August 2018 whereas observation
wells with screen intervals constructed in the glacially consolidated soils indicate the groundwater
elevation was 16 feet in August 2018. Based on the soils encountered in the soil borings, the deeper
glacially consolidated soils may be partially confined by the overlying fine-grained soils and/or the higher
water level in the fine-grained soils may be due to a greater capillary fringe. GeoEngineers estimates the
static water level in the area to be about elevation 20 feet prior to significant construction dewatering in
the South Lake Union area. GeoEngineers recommends a design groundwater elevation of 20 feet should
be used for design of the permanent below-grade walls and mat foundations.

The geotechnical investigation did not perform any on site testing to characterize the hydraulic
properties of the aquifer underlying the site nor were any gradation tests performed to estimate the
hydraulic conductivity. Middour Consulting performed a pumping test for the Block 44 project which was
located on the west side of Westlake Avenue North. The pumping test was performed in dewatering well
located on the south side of the site on the sidewalk along Republican Street; the dewatering well was
screened in the glacially consolidated granular soils. Analysis of the drawdown data using the Jacobs
Method estimates the transmissivity to be 2.1 ft2/min and 1.6x107 for storativity which is unitless. The
storativity value derived from the pumping test is reflective of a confined aquifer response. Analysis of

the recovery data using the Theis Recovery Method estimates the transmissivity to be 1.8 ft?/min.
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CONCEPTUAL GROUNDWATER CONTROL APPROACH

As described in the geotechnical report and briefly summarized above, the proposed excavation
will encounter saturated soils at about elevation 18 to 19 feet. The majority of the saturated soils above
elevation 0 feet on the east side of the site and above elevation 5 feet on the west side are fine-grained
silt/clay, peat, organic silt, and wood waste. These soil types do not readily yield groundwater and
generally the cost associated with implementing active groundwater control measures doesn’t justify the
minimal decrease in moisture content; the “dewatered” soils which are nearly saturated still require
additional costs to excavate and haul off site. Unless the project team would like to explore groundwater
control options for these soils, the GWCP assumes these soils will be excavated at the natural moisture
content though some drainage may occur by dewatering the aquifer beneath these soils.

Based on the relatively coarse nature and thickness of the glacially consolidated aquifer as well as
the successful performance of several dewatering systems in the area, groundwater control can be
accomplished by a system of large diameter dewatering wells installed around the perimeter of the
excavation. However, some of the soil borings encountered silt layers between elevation 0 and -15 feet
which will remain saturated and/or perch groundwater above these soils. If the fine-grained soil layers
are laterally continuous or encompass a significant area, additional wells and/or sump pumping may be

required to control the perched groundwater if the layers are laterally extensive and exist above subgrade.

DEWATERING SYSTEM DESIGN CALCULATIONS

Dewatering system design calculations were performed to estimate potential discharge rates, the
number of wells, and the spacing between wells required to lower the groundwater level two feet below
subgrade. Dewatering calculations were performed using a computer spreadsheet model that accounts
for well interference among multiple pumping wells and aquifer boundary conditions using the principle
of superposition and image well theory. The spreadsheet model calculates the net drawdown from all
pumping and image wells through a predetermined section of the aquifer by solving the Theis non-
equilibrium equation for drawdown using the radius associated with each pumping and image well.

Soil and groundwater parameters used in the dewatering design calculations were derived from
the project geotechnical report or were estimated from previous experience if not contained in the

geotechnical report and are listed below:
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e The aquifer is unconfined but locally it may be semi-confined to confined.
e Groundwater elevation is 16 feet for the glacially consolidated aquifer

o Aquifer thickness 40 feet

e Aquifer Transmissivity range 0.5 to 2.0 ft2/min

e Target dewatering elevation -10.0 feet; 2 feet below subgrade

e Specific yield is 0.15 (unitless)

Based on the transmissivity range, the spacing between wells could be up to 75 feet on-center
but due to the presence of silt layers below elevation 0 feet, the well spacing was reduced to about 60
feet on-center. Design calculations using the soil and groundwater parameters listed above indicate
eighteen dewatering wells installed at the locations shown on Figure 1 will lower groundwater levels down
to the target dewatering elevation for the main excavation though additional groundwater control
measures may be required to dewater perched water if the silt layers above subgrade are laterally
extensive.

Based on the average transmissivity value of 1.5 ft?/min, the total discharge from the system of
wells is estimated to be about 800 gpm after one week of operation and 540 gpm after one month of
operation. The drawdown or cone of depression derived from the spreadsheet model is shown on Figure

2 which displays drawdown profiles parallel and perpendicular to the excavation.

DRAWDOWN ANALYSIS

Operation of the dewatering system will lower the piezometric level of the glacially consolidated
aquifer and the drawdown may extend beneath subsurface and above ground structures and/or mobilize
existing groundwater contaminate plumes. The drawdown profile shown on Figure 3 shows the lateral
extent of drawdown projected from the west side of the excavation after one month of operation,
assuming uniform aquifer conditions and properties. The spreadsheet model assumes homogeneous and
isotropic subsurface conditions as such, the actual drawdown cone may deviate from our estimate
depending on the actual subsurface properties. The cone of depression will continue to expand after one
month of operation however, predicting the distance and amount of drawdown becomes increasingly
difficult as the cone of depression encounters undocumented soils and aquifer conditions. Middour
Consulting has not assessed the potential for dewatering induced settlement or mobilization of

groundwater contaminate plumes nor has Middour Consulting implemented any engineering controls to
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limit the amount of drawdown. Middour Consulting’s scope of work did not include these evaluations
and Middour Consulting assumes no liability for impacts due to lowering of groundwater levels. We
recommend geotechnical engineering and environmental disciplines review this plan to evaluate potential

adverse effects due to lowering of groundwater levels.

DEWATERING SYSTEM CONSTRUCTION RECOMMENDATIONS

We recommend the dewatering/shoring subcontractor and/or GLY monitor the soldier pile
installation to determine the presence/absence of silt layers elevation O and -8 feet and report this
information to Middour Consulting. Should significant areas encounter a silt layer at a specific elevation,
a vacuum wellpoint system or sump pumping will be required to remove perched groundwater that seeps
through the shoring wall.

Dewatering Wells: Boreholes should be drilled using bucket auger drilling methods and should
be 30- to 36-inch-diameter. Drilling additives and/or slurry to maintain borehole wall stability shall not
be used; maintaining a water head and/or casing the borehole are appropriate methods. Well casings
and screen should be 12-inch diameter Schedule 40 PVC. Based on the visual soil descriptions from the
soil borings and previous experience in the area, well screens should consist of 30-slot screen size. For
well screen lengths and bottom completion elevations refer to Table 1 and well construction details are
provided on Figure 4.

We recommend that Middour Consulting monitor the initial drilling, well construction, and well
development to verify site conditions. Subsequent wells should be logged and sampled by the driller. GLY
or the dewatering subcontractor should notify Middour Consulting if subsurface conditions differ from
those described in this report and/or those observed during drilling the first dewatering well. General
locations of the dewatering wells are provided on Figure 1; more detailed locations are provided in Table
1.

Sand Pack: The available data indicate a dewatering well sand pack consisting of Cal Portland
8700 or equivalent should optimize retention of the formation and well yield. The gradation of the
proposed sand pack is listed on the table in Figure 4. Well and seal construction should be consistent with
WAC 173-160.

Development: Development is important to improve the hydraulic connection with the aquifer
and provide a clean dewatering effluent with time. We recommend that each dewatering well be

developed immediately upon completion. Development methods should utilize flow-surging and over-
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pumping until the discharge requirement is achieved. Development data should be documented to
demonstrate that additional development would produce limited improvement.

Pumps: Pumps that are capable of operating in dry well conditions should be provided in each
well. Initially pumps should be capable of providing up to 100 gpm under 70 feet of total dynamic head
(TDH).

Header and Conveyance Piping: The main header and conveyance piping should be constructed
using 12-inch-diameter PVC or HDPE pipe. The piping configuration should be located on the behind the

dewater wells (i.e. away from the excavation) to minimize the potential for damage during excavation.

GENERAL SYSTEM REQUIREMENTS

Power Supply: A continuous main power supply from portable generators or line power is
required for all dewatering systems. We recommend that a backup power source is available on site in
the event of a power failure from the main power supply.

Observation Wells: GeoEngineers will provide the number and locations of the observation wells.
We recommend the boreholes be drilled using air rotary or rotary wash drilling methods and should be a
minimum 8-inch-diameter. Well casings and screen should be 2-inch diameter flush threaded Schedule
40 PVC. The well screen should be 20-slot with the screen interval from elevation -10 to -20 feet. The
sand pack should consist of Cal Portland 8720 or equivalent.

System Performance and Water Level Monitoring: We recommend measuring water levels in
the observation wells daily for a week prior to operating the dewatering system to establish baseline
water levels. Groundwater levels in the dewatering wells and observation wells should be measured daily
for the first week of operation and reported to Middour Consulting to assess the system performance.
Drop tubes in the dewatering wells may be required to obtain accurate water levels if there is water
cascading down the well screen.

Operation: The dewatering system should operate a minimum of two weeks prior to excavation
below the static groundwater level. Visual observations of the discharge should be made several times a
day during excavation, to monitor for increased turbidity levels. Middour Consulting should be contacted
if the performance of the dewatering system changes significantly. This may include pumping rates that
differ significantly from rates presented in this report, the occurrence of a sudden change in pumping

rates or groundwater levels, or the occurrence of turbidity levels that exceed discharge limits.
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The dewatering system should be operated continuously until sufficient structural weight, as
determined by the resident structural engineer, is constructed to counteract groundwater lateral and
uplift forces.

Discharge Water Quality: Dewatering discharge will be routed to an onsite water quality
treatment system; refer to the WaterTectonics submittal for more details.

Well Decommissioning: The dewatering wells should be decommissioned in accordance with

WAC 173-160 upon completion of dewatering activities.

LIMITATIONS

This Groundwater Control Plan has been prepared for the exclusive use of GLY Construction for
their proposed work on the Block 38 project in Seattle Washington. No other party is entitled to rely on
the information, conclusions, and recommendations included in this document without the express
written consent of Middour Consulting LLC. Further, the reuse of information, conclusions, and
recommendations provided herein for extensions of the project or for any other project, without review
and authorization by Middour Consulting, shall be at the user’s sole risk. Middour Consulting warrants
that within the limitations of scope, schedule, and budget, our services have been provided in a manner
consistent with that level of care and skill ordinarily exercised by members of the profession currently
practicing in the same locality under similar conditions as this project. We make no other warranty, either

express or implied.

MIDDOUR CONSULTING LLC

AL PR

Robert O. Middour, L.HG.
Principal Hydrogeologist

ROBERT 0. MIDDOUR
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Well ID A!:)proxim'ate Ground.Surface Bottor'n Well Well Depth (ft) Screen
Pile Location  Elevation (ft) Elevation (ft) Length (ft)
DW-1 N16/E1 31 -30 61 40
DW-2 E11/E12 28 -30 58 40
DW-3 E25/ E26 25 -30 55 40
DW-4 E33/E34 25 -30 55 40
DW-5 E42 / E43 25 -30 55 40
DW-6 E50/ E51 25 -30 55 40
DW-7 E59/ E60 25 -30 55 40
DW-8 SS1/SS2 41 -30 71 40
DW-9 S7/S8 41 -30 71 40
DW-10 S14 /w1 40 -30 70 40
DW-11 W6/ W7 40 -30 70 40
DW-12 W14/ W15 39 -30 69 40
DW-13  W22/WwW23 38 -30 68 40
DW-14  W31/W32 37 -30 67 40
DW-15  W39/W40 36 -30 66 40
DW-16  W47/WwW48 34 -30 64 40
DW-17 W54 /N1 32 -30 62 40
DW-18 N8/ N9 31 -30 61 40

M IDDOUR CONSULTING LLC «

groundwater control for underground construction -

TABLE 1
Well Location and Elevation Data

BLOCK 38 GWCP | Seattle, WA
Project No. 18046002.01 | October 16, 2018
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FIGURE 1

Dewatering System Layout Plan
BLOCK 38 GWCP | Seattle, WA

Project No. 18046002.01 | October 16, 2018

. DEWATERING WELL LOCATIONS . OBSERVATION WELL LOCATIONS

moved to avoid conflicts with construction methods and/or utilities; new locations should be reviewed by Middour Consulting.
groundwater control for underground construction

1) Locations of the dewatering wells are approximate, see Table 1 for exact locations (i.e. pile numbers). Locations can be

2) GeoEngineers to determine number and location of observation wells.

3) See Figure 4 for dewatering well construction details.

NOTES:
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FIGURE 3

Drawdown vs Distance Profile
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NOTES:

Dewatering Wells: Boreholes should be drilled using bucket auger drilling methods and should be 30- to 36-inch-diameter. Drilling additives and/or slurry
to maintain borehole wall stability shall not be used; maintaining a water head and/or casing the borehole are appropriate methods. Well casings and
screen should be 12-inch diameter Schedule 40 PVC. Based on the visual soil descriptions from the soil borings and previous experience in the area, well
screens should consist of 30-slot screen size. For well screen lengths and bottom completion elevations refer to Table 1. We recommend that Middour
Consulting monitor the initial drilling, well construction, and well development to verify site conditions. Subsequent wells should be logged and sampled by
the driller. GLY or the dewatering subcontractor should notify Middour Consulting if subsurface conditions differ from those described in this report and/or
those observed during drilling the first dewatering well. General locations of the dewatering wells are provided on Figure 1; more detailed locations are
provided in Table 1.

12" Dia. PVC or HDPE Header Pipe
Gate Valve Check Valve
SN

Sand Pack: The available data indicate a dewatering well gravel pack consisting of Cal Portland 8700 or equivalent shall optimize retention of the formation
and well yield. The gradation of the proposed gravel pack is listed on the table below. Well and seal construction shall be consistent with WAC 173-160.

Existing grade

Development: Development is important to improve the hydraulic connection with the aquifer and provide a clean dewatering effluent with time. Each
dewatering well shall be developed immediately upon completion. Development methods shall utilize flow-surging and over-pumping until the discharge
requirement is achieved. Development data shall be documented to demonstrate that additional development would produce limited improvement.

Pumps: Pumps that are capable of operating in dry well conditions shall be provided in each well. Initially pumps shall be capable of providing up to 100

Bentonite Surface Seal gpm under 70 feet of total dynamic head (TDH).

(per WAC 173-160)

Header and Conveyance Piping: The main header and conveyance piping shall be constructed using 12-inch-diameter PVC or HDPE pipe. The piping

Varies configuration shall be located on the behind the dewater wells (i.e. away from the excavation) to minimize the potential for damage during excavation.

NN

—— 12" Dia. Blank PVC Casing Power Supply: A continuous main power supply from portable generators or line power is required for all dewatering systems. We recommend that a
backup power source is available on site in the event of a power failure from the main power supply.

Observation Wells: : GeoEngineers will provide the number and locations of the observation wells. We recommend the boreholes be drilled using air
—— 3-4" Dia. PVC Discharge Riser Pipe rotary or rotary wash drilling methods and should be a minimum 8-inch-diameter. Well casings and screen should be 2-inch diameter flush threaded
Schedule 40 PVC. The well screen should be 20-slot with the screen interval from elevation -10 to -20 feet. The sand pack should consist of Cal Portland
8720 or equivalent.

——— Sand Pack (Cal Portland 8700)

System Performance and Water Level Monitoring: We recommend measuring water levels in the observation wells daily for a week prior to operating the
dewatering system to establish baseline water levels. Groundwater levels in the dewatering wells and observation wells should be measured daily for the
first week of operation and reported to Middour Consulting to assess the system performance. Drop tubes in the dewatering wells may be required to
obtain accurate water levels if there is water cascading down the well screen.

12" Dia. 30-Slot PVC Well Screen Operation: The dewatering system should operate a minimum of two weeks prior to excavation below the static groundwater level. Visual observations of
the discharge should be made several times a day during excavation, to monitor for increased turbidity levels. Middour Consulting should be contacted if
the performance of the dewatering system changes significantly. This may include pumping rates that differ significantly from rates presented in this report,
the occurrence of a sudden change in pumping rates or groundwater levels, or the occurrence of turbidity levels that exceed discharge limits.

The dewatering system should be operated continuously until sufficient structural weight, as determined by the resident structural engineer, is constructed
to counteract groundwater lateral and uplift forces.

40 ft Well Decommissioning: The dewatering wells should be decommissioned in accordance with WAC 173-160 upon completion of dewatering activities.

/ 30" Dia. Minimum Borehole

Sand Pack Gradations
Sive Size Grain Size Cal Portland (8700) Cal Portland (8720)

Dewatering Pump . . . .
(100 gpm @ 70 TDH) No. (mm) (thousandths) % Finer % Retained % Finer % Retained

3/8 9.51 374.4 100 0 100 0

No. 4 4.75 187.0 65 35 99 1

No. 8 2.38 93.7 96 79 21
No. 16 1.19 46.9 97 49 51
No. 30 0.595 23.4 99 23 77
No. 50 0.297 11.7 0.6 99.4 5 95
No. 100 0.149 5.9 0.4 99.6 0.8 99.2
No. 200 0.074 2.9 0.2 99.8 0.3 99.7

Elev. -30 ft v

P ow A

Not to Scale

FIGURE 4
M IDDOUR CONSULTING LLC v Dewatering System Construction Details

BLOCK 38 GWCP | Seattle, WA
Project No. 18046002.01 | October 16, 2018
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APPENDIX G
ENVIRONMENTAL MEDIA MANAGEMENT PLAN

INTERIM ACTION WORK PLAN
Block 38 West Property
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1.0 INTRODUCTION

Farallon Consulting, L.L.C. (Farallon) has prepared this Subsurface Investigation Report and
Environmental Media Management Plan (EMMP) on behalf of City Investors IX LLC (City
Investors) to support planning for redevelopment of the property at 500 through 536 Westlake
Avenue North in the South Lake Union area of Seattle, Washington comprising the western half
of the block between Mercer Street to the north, Westlake Avenue North to the west, Republican
Street to the South, and a north-south—trending alley bisecting the block to the east, which is herein
referred to as Block 38 West (Figures 1 and 2). The eastern half of the same block is referred to as
Block 38 East; the whole block, including Blocks 38 West and 38 East, is referred to as Block 38.
This EMMP summarizes results of subsurface investigations conducted to date at Block 38 West
and presents a general plan for remediation of soil and groundwater impacted by prior releases of
hazardous substances during planned redevelopment mass excavation at Block 38 West.

Redevelopment of Block 38 West is scheduled to begin in mid- to late 2019 and will entail
construction of a multi-story mixed-use building (the Building) with a preliminary design for five
stories above street level and four levels of parking below street level. The planned finish floor
elevation of the lowest level of parking is 3.25 feet below mean sea level (North American Vertical
Datum of 1988) (msl). Construction of the Building will require mass excavation across the
entirety of Block 38 West. The excavation sidewalls will be retained using soldier pile and lagging
shoring methods in conjunction with four rows of tiebacks. The bottom of footing elevation for
the majority of the foundation will be about 8§ feet below msl, or approximately 39 to 49 feet below
existing grade throughout Block 38 West. Excavation for elevator cores likely will extend below
the mass excavation subgrade (GeoEngineers, Inc. 2018; Middour Consulting LLC 2018).

Hazardous substances were detected in soil and groundwater samples collected from some
locations at Block 38 West during subsurface investigations. Construction of the Building will
require managing soil and groundwater impacted with hazardous substances. At some locations
sampled during subsurface investigations at Block 38 West, hazardous substances were detected
in soil or groundwater samples at concentrations exceeding Method A cleanup levels specified in
the Washington State Model Toxics Control Act Cleanup Regulation (MTCA), as established in
Chapter 173-340 of the Washington Administrative Code (WAC 173-340). Cleanup of
contaminated soil and groundwater will be conducted in conjunction with construction of the
Building as an independent action in accordance with MTCA without direct oversight or approval
by the Washington State Department of Ecology (Ecology).

1.1 PURPOSE AND OBJECTIVES

The purpose of this EMMP is to document results of subsurface investigations conducted to date
at Block 38 West, and to provide general methodologies for testing, excavation, handling, and
disposal of impacted soil (including soil exceeding applicable cleanup levels) as required by
MTCA during redevelopment construction excavation.

1-1
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1.2

REPORT ORGANIZATION

This EMMP has been organized into the following sections:

Section 2, Background, provides a description of the property comprising Block 38 West,
a summary of land uses and prior environmental assessments of Block 38 West and
vicinity, and a description of constituents and media of potential concern at Block 38 West.

Section 3, Subsurface Investigations, presents a summary of the methods and results of
two subsurface investigations conducted by Farallon at Block 38 West.

Section 4, Construction Excavation, provides a summary of the selected cleanup action,
including remedial action objectives, schedule, and restoration time frame; describes how
the cleanup action will be managed; and describes how the cleanup action will be
documented.

Section 5, References, provides a list of the source materials used in preparing this EMMP.

Section 6, Limitations, provides Farallon’s limitations associated with this EMMP.
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2.0 BACKGROUND

This section provides a description of Block 38 West and a summary of current and historical uses
of Block 38 West and near vicinity.

2.1 BLOCK 38 WEST DESCRIPTION

Block 38 West is in a commercial and light industrial area zoned as mixed residential/commercial
in the South Lake Union Area (SM-SLU 175/85-280) approximately 1 mile north of downtown
Seattle. According to King County (2013), Block 38 West comprises King County Parcel Nos.
1983200196 on the northern portion of Block 38 West (534 and 536 Westlake Avenue North),
1983200180 in the central portion of Block 38 West (520 Westlake Avenue North), and
1983200170 on the southern portion of Block 38 West (500 and 510 Westlake Avenue North).

Block 38 West totals approximately 0.34 acre of land developed with structures currently used for
retail, temporary offices, storage, and automobile parking. Adjacent street elevations vary from
about 41 feet above msl on Republican Street adjoining the southern portion of Block 38 West to
about 31 feet above msl on Mercer Street adjoining the northern portion of Block 38 West. The
alley bisecting Block 38 and along the eastern boundary of Block 38 West is accessed from Mercer
Street and descends from street level to an elevation of about 23 feet above msl, and is used for
vehicle access to a parking garage on Block 38 East and access to garage parking and a loading
dock on Block 38 West. A historical timber framed trestle extends north from Republican Street
into the Block 38 alley approximately 120 feet, to a point approximately 18 feet above the fenced-
off southern portion of the alley.

A 72-inch-diameter King County sewer main line is present in the Republican Street right-of-way
approximately 20 feet south of the southern boundary of Block 38 West. This sewer line and its
backfill (Republican Street Drain) receive inflows from Seattle Public Utilities combined mains
and flows westward toward Elliott Bay. The Republican Street Drain is known to draw shallow
groundwater flow in the South Lake Union area, which then drains through the backfill material
toward the west. The invert elevation of the reinforced concrete pipe of the Republican Street Drain
at a manhole immediately southwest of Block 38 West is approximately 14.2 feet above msl and
approximately 27 feet below ground surface (bgs).

2.2  BLOCK 38 WEST AND VICINITY LAND USES AND PRIOR
ENVIRONMENTAL ASSESSMENTS

According to the Level I Environmental Site Assessment, Westlake Avenue Building, 534 Westlake
Avenue North, Seattle, Washington dated March 25, 1998, prepared by Terra Associates, Inc.
(1998) (1998 EA Report), a Level I Environmental Site Assessment was conducted in 1998 for the
Westlake Avenue Building on the northernmost parcel of Block 38 West at 534 Westlake Avenue
North. The 1998 EA Report concluded that the potential for contamination due to past or current
practices at 534 Westlake Avenue North is low. The 1998 EA Report provided the following

2-1
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information regarding the potential for past or current practices at other properties to affect
conditions at 534 Westlake Avenue North:

e Six sites with active petroleum underground storage tanks were identified within a 1/8-mile
radius of 534 Westlake Avenue North.

e Forty-four sites with leaking underground storage tanks were identified within a 0.5-mile
radius of 534 Westlake Avenue North. Former operation of underground storage tanks at
the north-adjacent Unocal property (Unocal station #5353 at 600 Westlake Avenue North,
north of Block 38 West across Mercer Street; now also known as Block 37), at the Rosen
property on Block 38 East (960 Republican Street), and at 500 Terry Avenue North (also
referred to in prior documents as the Ivars Commissary) resulted in confirmed petroleum
releases. The 1998 EA Report indicated cleanup actions had occurred at these properties,
and acknowledged the potential for properties with leaking underground storage tanks to
affect subsurface media at 534 Westlake Avenue North.

e Fifteen confirmed and suspected contaminated sites were identified within a 1-mile radius
of 534 Westlake Avenue North. The 1998 EA Report concluded these properties posed
minimal threat to 534 Westlake Avenue North.

e A coal gas facility (likely used for storage of gas manufactured at the coal gas plant 2 miles
north, according to the 1998 EA Report) formerly was located at 815 Mercer Street, two
blocks west of Block 38 West (the property known as Block 50). No documentation was
available to the authors of the 1998 EA Report indicating that soil or groundwater
contamination associated with the coal gas facility was present, and the 1998 EA Report
considered the risk to 534 Westlake Avenue North from releases or operations at the former
coal gas facility on Block 50 to be low.

HartCrowser, Inc. (1999) issued a letter regarding Preliminary Environmental Assessment Update,
Westlake Avenue Property (428, 500, 510, and 520 Westlake Avenue North), Seattle, Washington
dated April 5, 1999, from Mr. Rob Roberts and Ms. Julie K.W. Wukelic to City Investors VII LLC
c/o Mr. Joe Delaney of Foster Pepper & Shefelman (1999 EA Report) pertaining to the two
southern parcels of Block 38 West at 500, 510, and 520 Westlake Avenue North and a parcel at
428 Westlake Avenue North on the south-adjacent block (the property known as Block 39). The
1999 EA Report indicated a moderate potential for subsurface contamination at these properties
based on field reconnaissance and environmental records review. The properties were not
identified on agency environmental lists reviewed. Information presented in the 1999 EA Report
pertaining to the two southern parcels of Block 38 West, in addition to information provided in the
1998 EA Report, is summarized below.

e Two blacksmith shops formerly present on the two southern parcels of Block 38 West, at
500 Westlake Avenue North from at least 1905 until 1919 and at 524 Westlake Avenue
North, represented some potential for petroleum, solvent, or metals contamination to Block
38 West.

e A heating oil underground storage tank formerly present beneath the Republican Street
sidewalk south of 500 Westlake Avenue North represented a low potential for petroleum

22
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contamination. The underground storage tank was decommissioned in 1989 with
documentation indicating that no petroleum-affected soil was observed.

e Hazardous building materials, including asbestos, lead-based paint, and polychlorinated
biphenyls, potentially are present in the structures on the two southern parcels of Block 38
West.

e Former uses of the southern parcel of Block 38 West at 500 and 510 Westlake Avenue
North since the 1890s include lumber storage, the blacksmith shop at 500 Westlake Avenue
North, and retail/commercial (i.e., auto parts, appliances, school/office supply, furniture
storage, clothing, outdoor equipment).

e Former uses of the middle parcel of Block 38 West at 520 Westlake Avenue North since
the 1890s include lumber storage, a horse stable and wagon house, a blacksmith wagon
shop at 524 Westlake Avenue North, auto repair, a veterinary hospital, parking, and retail
operations.

2.3 GEOLOGY AND HYDROGEOLOGY

The Puget Sound region is underlain by Quaternary sediments deposited by a number of glacial
episodes. Deposition occurred prior to, during, and following glacial advances and retreats,
creating the existing subsurface conditions. The naturally occurring sediments in the South Lake
Union area consist primarily of interlayered and/or sequential deposits of alluvial clays, silts, and
sands that typically are situated over deposits of glacial till that consist of silty sand to sandy silt
with gravel. Outwash sediments consisting of sands, silts, clays, and gravels were deposited by
rivers, streams, and post-glacial lakes during glacial advances and recessions. Advance outwash
sediments have been largely over-consolidated by the overriding ice sheets. These advance
outwash sediments are overlain by a till-like layer and/or recessional outwash sediments that are
less consolidated (Galster and Laprade 1991).

Block 38 West is approximately 600 feet south of Lake Union. According to a U.S. Geological
Survey (1909) Seattle Special quadrangle map, the original shoreline of Lake Union extended
farther south from its current location, to as far as the current location of Mercer Street. In the late
1800s and the early 1900s, the southern end of Lake Union was filled with sawdust and wood
waste generated by lumber mill operations and with other fill materials.

A cross-section depicting the general lithology and hydrogeology of Block 38 West is presented
on Figure 3, which is based on field observations made during the Subsurface Investigations as
documented in boring logs (Appendix A). The location of the cross-section is shown on Figure 2.
According to Farallon observations made during subsurface investigations conducted on adjacent
properties and at Block 38 West and a review of boring logs from geotechnical drilling
(GeoEngineers, Inc. 2018), three general stratigraphic units are present at Block 38 West:

e The shallowest unit consists of fill material with recent deposits, including lacustrine
sediments, and comprises silt, sandy silt, and sand with variable gravel content. In some
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areas, this shallowest unit includes wood waste, peat, and organic silt. The shallowest unit
is present across Block 38 West.

e The shallowest unit is underlain by a dense stratum of heterogeneous and anisotropic native
glacially consolidated deposits comprising dense sand and variable silt and gravel content
and very stiff to hard silt with variable sand and gravel content. According to
GeoEngineers, Inc. (2018), the contact elevation to glacially consolidated soils typically
slopes down to the north toward Lake Union, and at Block 38 West occurs between
approximately 11 feet above msl and 6 feet below msl and represents competent bearing
soils.

e Although not encountered to the maximum depth explored during the Subsurface
Investigations (about 34 feet below msl at monitoring well FMW-130), glacially
consolidated advance outwash deposits underlie the intermediate unit and comprise very
dense sand with minor silt. This unit was encountered between about 20 and 30 feet below
msl on the north-adjacent properties (Block 31 and Block 37).

Three general water-bearing zones are present at Block 38 West:

e The uppermost water-bearing zone encountered in the fill and underlying recent deposits
is referred to in documents for other properties in the South Lake Union area as the Shallow
Water-Bearing Zone. The Shallow Water-Bearing Zone at Block 38 West varies in
thickness from approximately 5 to 15 feet and was encountered at depths ranging from
approximately 5 to 8 feet bgs. Monitoring wells at Block 38 West are screened within the
Shallow Water-Bearing Zone, with the exception of monitoring wells FMW-130 and
FMW-136, which are screened in glacially consolidated deposits comprising the
Intermediate Water-Bearing Zone described below.

e A deeper water-bearing zone below the Shallow Water-Bearing Zone, referred to as the
Intermediate Water-Bearing Zone, is present in the glacially consolidated soil at Block 38
West encountered at approximate elevations between 5 and 10 feet above msl
(approximately 15 to 20 feet bgs). The Intermediate Water-Bearing Zone is continuous
across Block 38 West. Farallon has concluded based on the Subsurface Investigations that
the Shallow Water-Bearing Zone at Block 38 West is in direct communication with the
Intermediate Water-Bearing Zone (i.e., there is no aquitard separating these groundwater-
bearing zones).

e Although not encountered to the maximum depth explored the during the Subsurface
Investigations (about 34 feet below msl at monitoring well FMW-130), based on other
subsurface investigations conducted in the vicinity, a third water-bearing zone, referred to
as the Deep Outwash Aquifer, is presumed to be present at an approximate elevation of 35
feet below msl (approximately 60 feet bgs) in dense advance outwash sand deposits
consisting of sand with minor silt. The Deep Outwash Aquifer was encountered at
elevations between about 20 to 30 feet below msl at properties north of Mercer Street
(Block 31 and Block 37). The thickness of the Deep Outwash Aquifer is not known. The
occurrence of the Deep Outwash Aquifer and groundwater quality will be assessed during
an upcoming investigation that will be reported separate from the EMMP.

2-4
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2.4  CONSTITUENTS AND MEDIA OF POTENTIAL CONCERN

Constituents of potential concern (COPCs) at Block 38 West were selected based on the known
historical uses of Block 38 West and vicinity summarized above, historical land fill known to have
been placed in this area, and the potential for releases of contaminants at concentrations exceeding
MTCA cleanup levels. The COPCs for soil and groundwater at Block 38 West are:

e Total petroleum hydrocarbons as gasoline-range organics (GRO);

e Total petroleum hydrocarbons as diesel-range organics and oil-range organics (DRO and
ORO, respectively);

e Benzene, toluene, ethylbenzene, and xylenes (BTEX);

e Volatile organic compounds (VOCs), including chlorinated volatile organic compounds
(CVOCs);

e Polycyclic aromatic hydrocarbons (PAHs) and other semivolatile organic compounds
(SVOCs), including carcinogenic polycyclic aromatic hydrocarbons (cPAHs);

e Naphthalenes; and

e Metals (i.e., arsenic, cadmium, chromium, mercury, and lead).

2-5
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3.0 SUBSURFACE INVESTIGATIONS

Results of the subsurface investigations conducted by Farallon at Block 38 West are summarized
below. GeoEngineers, Inc. (2018) has separately presented results from its geotechnical
engineering evaluation conducted in support of Block 38 West redevelopment.

Farallon conducted two subsurface investigations at Block 38 West. The first subsurface
investigation commenced on July 21, 2014 and entailed installing and collecting samples from a
55-foot-deep monitoring well outside the existing building in the loading dock area, and collecting
soil, reconnaissance groundwater, and groundwater samples (2014 Subsurface Investigation). The
second subsurface investigation commenced on August 20, 2018 and entailed drilling at 11
locations within Block 38 West to depths of up to 50 feet bgs, collecting soil and reconnaissance
groundwater samples, installing and collecting samples from five new monitoring wells, and
collecting samples from the monitoring well installed during the 2014 Subsurface Investigation
(2018 Subsurface Investigation). The objective of the 2014 Subsurface Investigation and the 2018
Subsurface Investigation (collectively, the Subsurface Investigations) was to obtain lithologic,
hydrologic, and analytical data to characterize environmental conditions at Block 38 and inform
the selection of remedial actions as set forth in this EMMP. Additionally, some of the data are to
be used for geotechnical engineering design by others.

3.1 2014 SUBSURFACE INVESTIGATION

The 2014 Subsurface Investigation entailed the installation of monitoring well FMW-130 in the
loading dock area outside the existing building (Figure 2). Methodology employed and results of
the 2014 Subsurface Investigation are summarized below.

Soil samples were collected continuously during drilling of the boring for monitoring well
FMW-130 to a depth of 60 feet bgs using sonic drilling methods on July 21 and 22, 2014 for
lithologic logging. Soil samples also were obtained at 5-foot sampling intervals from a split-spoon
sampler driven by a 140-pound hammer 18 inches into the soil formation for collection of blow
counts (a metric for evaluating soil density required for geotechnical engineering analysis).

A Farallon Geologist observed subsurface conditions and prepared a boring log and well
completion diagram for monitoring well FMW-130 (Appendix A). The information recorded on
the boring log included soil types encountered, visual and olfactory evidence of contamination,
and volatile organic vapor concentrations as measured using a photoionization detector. Soil
samples were collected and transferred directly into laboratory-prepared glass sample containers
fitted with Teflon-lined lids in accordance with Farallon’s standard sampling procedures.

One reconnaissance groundwater sample was collected during drilling for a temporary monitoring
well screened from 15 to 20 feet bgs on July 21, 2014. The reconnaissance groundwater sample
was collected in general accordance with standard U.S. Environmental Protection Agency (EPA)
(1996) low-flow groundwater sampling procedures. A 0.25-inch-diameter tube was inserted to
near the center of the screened interval of the temporary monitoring well. Groundwater was
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extracted using a peristaltic pump with a flow rate of less than 300 milliliters per minute until a
steady flow was established and extracted groundwater cleared, after which the reconnaissance
groundwater sample was collected in a laboratory supplied sample container.

Monitoring well FMW-130 was constructed on July 22, 2014 in accordance with the Minimum
Standards for Construction and Maintenance of Wells, as established in WAC 173-160. The
monitoring well was constructed using 2 inch-diameter Schedule 40 polyvinyl chloride casing and
0.010-inch slotted screen set from 45 to 55 feet bgs (22.8 to 32.8 feet below msl). This interval
was selected for placement of the well screen due to the presence of permeable silty sand and well-
graded gravel with silt and sand, and elevated photoionization detector readings that suggested the
potential presence of VOCs. The monitoring well was completed at grade in a flush-mounted steel
monument. The filter pack surrounding the well screen consisted of 10/20 Monterey filter sand
from the bottom of the well screen to approximately 2 feet above the well screen. A 2-foot-thick
hydrated bentonite pellet seal was emplaced on the top of the filter pack and a grout consisting of
a cement and bentonite mix extended from a depth of about 40 feet bgs to about 1.5 feet bgs, where
a flush mounted monument was installed at the ground surface. Monitoring well construction
details are provided in Appendix A.

The monitoring well was developed by surging and purging with a submersible pump shortly after
well construction was completed. Monitoring well FMW-130 was developed until the majority of
fine-grained sediment was removed from the well screen and adjacent sand pack. Monitoring well
FMW-130 was sampled during three groundwater monitoring events: July 24, 2014; July 3, 2017,
and August 30, 2018. Prior to collecting groundwater samples, groundwater was purged with a
submersible pump and routed through a flow-through water quality parameter meter. Water quality
parameters, including temperature, pH, specific conductance, turbidity, oxidation-reduction
potential, and dissolved oxygen, were monitored and recorded. Monitoring well FMW-130 was
purged until parameters stabilized prior to collection of a groundwater sample.

Soil, reconnaissance groundwater, and groundwater samples were placed on ice in a cooler under
standard chain-of-custody procedures, and delivered to OnSite Environmental Inc. of Redmond,
Washington for laboratory analysis. One soil sample collected from the boring advanced for
construction of monitoring well FMW-130 at a depth of 20 feet bgs was submitted for laboratory
analysis. The soil sample was analyzed for the following constituents:

¢ GRO by Northwest Method NWTPH-Gx;

e DRO and ORO by Northwest Method NWTPH-Dx;
e BTEX by EPA Method 8021; and

e PAHs and other SVOCs by EPA Method 8270D.

The reconnaissance groundwater sample (collected in July 2014) and two groundwater samples
(one sample collected in July 2014 and one collected in July 2017) were analyzed for the following
constituents:

¢ GRO by Northwest Method NWTPH-Gx;
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e BTEX by EPA Method 8021 (July 2014 reconnaissance groundwater sample only);

e VOCs, including BTEX and CVOCs, by EPA Method 8260C (July 2014 reconnaissance
groundwater sample and groundwater sample collected during the July 2017 groundwater
monitoring event); and

e CVOCs only by EPA Method 8260C (reconnaissance groundwater sample and
groundwater samples collected during the July 2014 and July 2017 groundwater
monitoring events).

3.2 2018 SUBSURFACE INVESTIGATION

The 2018 Subsurface Investigation entailed drilling on Block 38 West at eight locations within the
existing building and three locations adjacent to the existing building (Figure 2). Five of the
borings were completed as monitoring wells. Methodology and results of the 2018 Subsurface
Investigation are summarized below.

Drilling was conducted using a limited access hollow-stem auger drilling rig between August 20
and 24, 2018 to advance 11 soil borings. Four of the borings within the existing building were
completed as monitoring wells FMW-132 and FMW-134 through FMW-136, and one boring
adjacent to the existing building was completed as monitoring well FMW-133 (Figure 4).
Monitoring well screened intervals varied and were generally shallow, between 20.7 feet above
msl and 14.9 feet below msl. Soil samples were collected from each boring generally at 5-foot
sampling intervals from an 18-inch-long split-spoon sampler driven by a 140-pound hammer in
advance of the lead auger into the soil formation for collection of blow counts. A Farallon
Geologist observed subsurface conditions and prepared boring logs and well completion diagrams
(Appendix A). The information recorded on the boring logs included soil types encountered, visual
and olfactory evidence of contamination, and volatile organic vapor concentrations as measured
using a photoionization detector. Soil samples were collected and transferred directly into
laboratory-prepared glass sample containers fitted with Teflon-lined lids in accordance with
Farallon’s standard sampling procedures.

One reconnaissance groundwater sample was collected from each of borings FB-1, FB-3, and FB-
5 during drilling for temporary monitoring wells. The reconnaissance groundwater samples were
collected in general accordance with standard EPA (1996) low-flow groundwater sampling
procedures. A 0.25-inch-diameter tube was inserted to near the center of the screened interval of
each temporary monitoring well. Groundwater was extracted using a peristaltic pump with a flow
rate of less than 300 milliliters per minute until a steady flow was established and extracted
groundwater cleared, after which the reconnaissance groundwater sample was collected.

Monitoring wells FMW-132 through FMW-136 were constructed in accordance with the

Minimum Standards for Construction and Maintenance of Wells, as established in WAC 173-160.

The monitoring well was constructed using 1-inch-diameter Schedule 40 polyvinyl chloride casing

and 0.010-inch slotted screen prepacks with Monterey filter sand. The monitoring wells were

completed at grade in flush-mounted steel monument. A hydrated bentonite pellet seal was

emplaced from the top of the filter pack to a depth of approximately 1 foot bgs. A 0.5-foot-thick
33
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concrete surface seal was placed around the wells from the top of the bentonite to approximately
1 foot bgs and surrounding the flush-mounted monument up to the ground surface. Monitoring
well construction details are provided in Appendix A.

The monitoring wells were developed using surging and purging with a peristaltic pump shortly
after well construction was completed. Monitoring wells were developed until the majority of fine-
grained sediment was removed from the well screen prepack assemblies. Monitoring wells
FMW-132 through FMW-136, and monitoring well FMW-130 installed during the 2014
Subsurface Investigation, were sampled on August 30, 2018. Prior to collecting groundwater
samples, groundwater was purged with a peristaltic pump and routed through a flow-through water
quality parameter meter. Water quality parameters, including temperature, pH, specific
conductance, turbidity, oxidation-reduction potential, and dissolved oxygen, were monitored and
recorded. Monitoring wells were purged until parameters stabilized prior to collection of
groundwater samples.

Soil, reconnaissance groundwater, and groundwater samples were placed on ice in a cooler under
standard chain-of-custody procedures, and delivered to OnSite Environmental Inc. of Redmond,
Washington for laboratory analysis. Select soil samples were analyzed for the following
constituents:

¢ GRO by Northwest Method NWTPH-Gx;

e DRO and ORO by Northwest Method NWTPH-Dx;
e BTEX by EPA Method 8021;

e CVOCs by EPA Method 8260C;

e PAHs and other SVOCs by EPA Method 8270D; and

e Arsenic, barium, cadmium, chromium, lead, mercury, selenium, and silver by EPA Series
Methods 200/6000/7000.

Reconnaissance groundwater samples were analyzed for the following constituents:
¢ GRO by Northwest Method NWTPH-Gx;
e DRO and ORO by Northwest Method NWTPH-Dx;
e BTEX by EPA Method 8021; and
e VOCs, including CVOCs and BTEX, by EPA Method 8260C.

Groundwater samples were analyzed for the following constituents:
¢ GRO by Northwest Method NWTPH-Gx;
e DRO and ORO by Northwest Method NWTPH-Dx;
e (CVOCs and BTEX by EPA Method 8260C; and
e PAHs by EPA Method 8270D.
3-4
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3.3 ANALYTICAL RESULTS

A summary of the analytical results for soil and groundwater samples collected by Farallon during
Subsurface Investigations is presented below.

3.3.1 Soil

COPCs detected in soil samples are summarized in Figure 2. Analytical results for soil samples
are presented in Tables 1 through 4 and described below. Laboratory analytical reports are
provided in Appendix B.

3.3.1.1 Petroleum Hydrocarbons

A total of 28 soil samples, collected at depths up to 35 feet bgs, were analyzed for
petroleum hydrocarbons.

DRO was detected in 7 of the 28 soil samples at concentrations ranging from 97 to 730
milligrams per kilogram (mg/kg), less than the MTCA Method A cleanup level of 2,000
mg/kg. These samples were collected from 7 of the 11 borings at depths ranging from 2.5
to 15 feet bgs. The laboratory report indicated that the DRO results may be impacted by
hydrocarbons detected in the oil range (i.e., ORO) in two of the soil samples analyzed.

ORO was detected in 10 of the 28 soil samples at concentrations ranging from 250 to 3,700
mg/kg. These samples were collected from 8 of the 11 borings at depths ranging from 2.5
to 15 feet bgs. ORO was detected at concentrations exceeding the MTCA Method A
cleanup level of 2,000 mg/kg at two locations: in a sample collected from boring FB-1 at a
depth of 5 feet bgs, and in the boring for monitoring well FMW-132 in the existing building
and within about 20 feet west of boring FB-1 at a depth of 5 feet bgs.

Two soil samples collected from boring FB-1, including the soil sample collected at a depth
of 5 feet bgs, were re-analyzed for DRO and ORO after using the silica gel cleanup process
intended to remove interference in analytical results presented by natural organic material
in the sample aliquot, which could contribute to reported petroleum hydrocarbon
concentrations using the standard analytical method without cleanup. DRO and ORO
analyzed using silica gel cleanup were detected at lower concentrations than detected in
the two soil samples analyzed without cleanup, suggesting some interference from natural
organic material in these soil samples.

GRO was detected in one soil sample collected from boring FB-6 at a depth of 2.5 feet bgs
at a concentration less than the MTCA Method A cleanup level of 100 mg/kg. The
laboratory report indicated that the chromatogram for the GRO detected in the soil sample
from boring FB-6 was not a typical gasoline.
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3.3.1.2 Polycyclic Aromatic Hydrocarbons, Other Semivolatile Organic
Compounds and Chlorinated Volatile Organic Compounds

Total cPAHs were calculated as a toxic equivalent concentration using a method prescribed
by MTCA (WAC 173-340-708[e]): total cPAHs TEC. The calculation is based on a
toxicity equivalency factor-weighted sum of concentrations of individual cPAHs.!

A total of 20 soil samples, collected at depths up to 35 feet bgs, were analyzed for cPAHs,
naphthalenes, other SVOCs, and 10 soil samples for CVOC:s.

Total cPAHs TEC was detected in 6 of the 20 soil samples submitted for laboratory analysis
at concentrations ranging from 0.036 to 12.5 mg/kg. These samples were collected from 5
of the 11 borings at depths ranging from 2.5 to 15 feet bgs. Total cPAHs TEC was detected
at concentrations exceeding the MTCA Method A cleanup level of 0.1 mg/kg in 5 of the 6
soil samples where total cPAHs TEC was detected. The following five locations where
total cPAHs TEC exceeded the MTCA Method A cleanup level are described below:

o A concentration of 3.4 mg/kg in the soil sample collected from boring FB-1 at 5
feet bgs;

o A concentration of 15 mg/kg in the soil sample collected from boring FB-2 at 5 feet
bgs;

o A concentration of 0.52 mg/kg in the soil sample collected from boring FB-4 at 10
feet bgs;

o A concentration of 0.65 mg/kg in the soil sample collected from boring FB-6 at 2.5
feet bgs; and

o A concentration of 12.5 mg/kg in the soil sample collected from the boring for
monitoring well FMW-132 at 5 feet bgs.

A total naphthalene concentration was calculated using the method prescribed by MTCA.
The calculation is a sum of concentrations of three individual naphthalenes.? Total
naphthalenes were detected in 13 of the 20 soil samples submitted for laboratory analysis
at concentrations ranging from 0.029 to 6.6 mg/kg. The samples were collected from 9 of
the 11 borings at depths ranging from 2.5 to 30 feet bgs. Total naphthalenes were detected
at concentrations exceeding the MTCA Method A cleanup level of 5 mg/kg at one location,
the boring for monitoring well FMW-132 at a depth of 5 feet bgs.

Some non-carcinogenic PAHs and other SVOCs® were detected at concentrations
exceeding laboratory reporting limits in 13 of the 20 soil samples submitted for laboratory

! Benzo(a)Pyrene, benzo(a)Anthracene, benzo(b)Fluoranthene, benzo(j,k)Fluoranthene, chrysene,
dibenzo(a,h)Anthracene, and indeno(1,2,3-cd)Pyrene.

2 Naphthalene, 1-methylnaphthalene, and 2-methylnaphthalene.

3 Acenaphthene, acenaphthylene, anthracene, benzo(g,h,i)Perylene, fluoranthene, fluorene, phenanthrene, pyrene, 2,4-

dimethylphenol, carbazole, and dibenzofuran.
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analysis, collected from 9 of the 11 borings at depths ranging from 2.5 to 35 feet bgs. Non-
carcinogenic PAHs and other SVOCs were not detected at concentrations exceeding
MTCA Method A cleanup levels or other MTCA cleanup criteria. Non-carcinogenic PAHs
and other SVOCs were not detected at concentrations exceeding laboratory reporting limits
in 7 of the 20 soil samples submitted for laboratory analysis, collected at depths of up to
30 feet bgs.

A total of seven soil samples, collected at depths up to 50 feet bgs, were analyzed for
CVOCs. CVOCs were not detected at concentrations exceeding laboratory reporting limits
in the soil samples collected from borings FB-02, FB-04, and FB-05 and monitoring wells
FMW-135 and FMW-136 (Table 4).

3.3.1.3 Metals

Barium, chromium, lead, and/or mercury were detected at concentrations exceeding
laboratory reporting limits, but less than MTCA Method A cleanup levels, in all 15 soil
samples submitted for laboratory analysis, collected from 9 of the 11 borings at depths
ranging from 5 to 35 feet bgs. The other metals tested were not detected at concentrations
exceeding MTCA Method A cleanup levels or other MTCA criteria. No Toxicity
Characteristic Leaching Procedure laboratory analysis was conducted for disposal
characterization, as total metals concentrations were considerably less than 20 times the
Toxicity Characteristic Leaching Procedure criteria for metals concentrations in soil
acceptable for disposal at Subtitle D permitted facilities.

3.3.2 Groundwater

COPCs detected in groundwater samples are summarized in Figure 4. Stabilized groundwater field
parameters measured during groundwater sampling are presented in Table 5. Analytical results for
groundwater samples are presented in Tables 6 through 8 and described below. Laboratory
analytical reports are provided in Appendix B.

3.3.2.1 Petroleum Hydrocarbons

DRO and/or ORO were detected at concentrations ranging from 260 to 1,000 micrograms
per liter (ug/l) in a reconnaissance groundwater sample collected in one boring, and in
groundwater samples collected from three monitoring wells. DRO was detected at
concentrations exceeding the MTCA Method A cleanup level of 500 pg/l in groundwater
samples collected from two locations: at a concentration of 660 pg/l in the reconnaissance
groundwater sample collected from borings FB-3; and at a concentration of 1,000 pug/1* in
the groundwater sample collected from monitoring well FMW-134,

4 The laboratory report indicated that the concentration of petroleum hydrocarbons characterized as DRO in this
groundwater sample was impacted by the hydrocarbons characterized as GRO.
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GRO was detected in a reconnaissance groundwater sample collected from one boring and
in a groundwater sample collected from one monitoring well at concentrations exceeding
the MTCA Method A cleanup level of 800 pg/l:

o GRO was detected at a concentration of 2,100 pg/l in a reconnaissance groundwater
sample collected at a depth of 15 to 20 feet bgs (7.2 to 2.2 feet above msl) in the
boring for monitoring well FMW-130° in July 2014. BTEX also was detected in
this reconnaissance groundwater sample, and benzene was detected at a
concentration of 5.1 pg/l, slightly exceeding the 5 ng/l MTCA Method A cleanup
level. Toluene, ethylbenzene, and xylenes were not detected at concentrations
exceeding MTCA Method A cleanup levels.

o GRO was detected at a concentration of 1,100 ug/1%, exceeding the MTCA Method
A cleanup level, in a groundwater sample collected from monitoring well
FMW-134.

GRO and BTEX were not detected at concentrations exceeding laboratory reporting limits
in the other groundwater samples collected at Block 38 West.

3.3.2.2 Polycyclic Aromatic Hydrocarbons

Total cPAHs TEC was not detected at concentrations exceeding laboratory reporting limits
in the six groundwater samples submitted for laboratory analysis.

Total naphthalenes were detected at concentrations ranging from 0.39 to 312 pg/l in three
of the seven groundwater samples submitted for laboratory analysis. Total naphthalenes
were detected at concentrations exceeding the MTCA Method A cleanup level of 160 ug/l
at one location, monitoring well FMW-134.

Some non-carcinogenic PAHs were detected at concentrations exceeding laboratory
reporting limits in four of the six groundwater samples submitted for laboratory analysis.
The detected concentrations of non-carcinogenic PAHs were less than the MTCA Method
A cleanup levels or other applicable MTCA cleanup criteria.

3.3.2.3 Volatile Organic Compounds

BTEX VOCs were discussed above in Section 3.3.2.1, Petroleum Hydrocarbons.
Remaining VOCs were not detected at concentrations exceeding their respective MTCA
Method A cleanup level for the groundwater samples noted below.

o 1,1,1-Trichloroethane, cis-1,2-Dichloroethene, and chloroform were detected in a
groundwater sample collected from monitoring well FMW-130 on July 24, 2014 at
concentrations less than their respective MTCA cleanup criteria. These VOC

5 The screen for monitoring well FMW-130 subsequently was set between elevations of 22.8 to 32.8 feet below msl.

¢ The laboratory report indicated that the concentration of petroleum hydrocarbons characterized as GRO in this
groundwater sample was attributed to a single peak on the chromatogram, which was in the range of
naphthalene. Naphthalene was quantified at a concentration of 160 pg/l in this groundwater sample.
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constituents were not detected in the groundwater sample collected from
monitoring well FMW-130 on July 3, 2017. Cis-1,2-Dichloroethene was detected
again in a groundwater sample collected from monitoring well FMW-130 on
August 30, 2018 at a concentration less than its MTCA cleanup level.

o Acetone was detected in a reconnaissance groundwater sample collected from
boring FB-3 on August 23, 2018 at a concentration less than its MTCA cleanup
level.

o Chloroform was detected in a groundwater sample collected from monitoring well
FMW-135 on August 30, 2018 at a concentration less than its MTCA cleanup level.

o Chloroform was detected in a groundwater sample collected from monitoring well
FMW-136 on August 30, 2018 at a concentration exceeding the MTCA cleanup
level.

VOCs otherwise were not detected at concentrations exceeding the laboratory reporting
limit or their respective MTCA Method A cleanup level in the remaining groundwater
samples collected from Block 38 West.

3.4 SUSPECTED SOURCES OF CONTAMINATION

No specific uses or features have been confirmed as the source of soil and groundwater
contamination at Block 38 West. Suspected sources of contamination include:

e Adjacent properties with documented petroleum releases referred to in Section 2.2, Block
38 West and Vicinity Land Uses and Prior Environmental Assessments, and migration to
Block 38 West via groundwater transport from properties including the following:

o Rosen property on Block 38 East (960 Republican Street);
o Ivars Commissary (500 Terry Avenue North); and
o Former Unocal station (600 Westlake Avenue North, Block 37).

e Waste constituents, including naphthalenes and PAH constituents, migrating to Block 38

West via groundwater transport from the former coal gas facility (8§15 Mercer Street, Block
50).

e Possible spills and leaks of petroleum constituents associated with former equipment or
auto parking/repair operations, blacksmith shops, and/or heating oil storage at Block 38
West.

e Possible placement of contaminated fill material at Block 38 West prior to construction of
the existing building.

e Other possible unidentified sources beyond the boundaries of Block 38 West.
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3.5 CONSTITUENTS AND MEDIA OF CONCERN

The results of the Subsurface Investigations indicate constituents of concern (COCs) and media of
concern as summarized below.

3.5.1 Constituents of Concern

COCs identified for cleanup at Block 38 West consist of those COPCs detected in soil or
groundwater samples collected from Block 38 West at concentrations exceeding MTCA Method
A cleanup levels or other applicable MTCA cleanup criteria.

The COC:s for soil are:
e ORO;
e Total naphthalenes; and

e Total cPAHs TEC.

The COCs for groundwater are:
e GRO;
e Benzene;
e DRO; and
e Total naphthalenes.

Chloroform was detected at a concentration exceeding the MTCA Method A cleanup level in a
groundwater sample collected from monitoring well FMW-136 on August 30, 2018. Chloroform
was detected in two other groundwater samples and in the water sample collected from the potable
water supply, which was used during drilling. Chloroform is a byproduct of the treatment of
municipal water supplies and also is a common contaminant in analytical laboratories and so was
not retained as a COC for groundwater. Potable water was introduced to the subsurface during
drilling to help control heaving sands and was subsequently recovered during well development.
Potable water also can be introduced to the subsurface from leaking water supply and/or sewer
piping in the vicinity.

3.5.2 Media of Concern

The media of concern at Block 38 West are soil and groundwater.
3.6 BLOCK 38 HYDROGEOLOGY

Groundwater levels were measured during the August 30, 2018 groundwater sampling event.

Depth to water in monitoring wells FMW-130 and FMW-132 through FMW-136 ranged from 5.14

to 8.66 feet bgs (Table 9). Based on the depth-to-water measurements, groundwater elevations

ranged from 16.32 to 18.15 feet msl at Block 38 West (Table 9). Based on groundwater levels

measured in wells screened in the Shallow Water-Bearing Zone during the August 30, 2018
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groundwater monitoring event (Table 9), the inferred groundwater flow direction for this zone is
southerly, with a horizontal hydraulic gradient of approximately 0.006 feet/foot, and is inferred to
steepen to the south toward the Republican Street Drain. The groundwater flow direction was not
estimated for the Intermediate Water-Bearing Zone or the Deep Outwash Aquifer due to the
insufficient number of wells screened in those water-bearing zones. A groundwater elevation
contour map for the Shallow Water-Bearing Zone at Block 38 West is provided as Figure 5.

Groundwater flow direction in the vicinity of Block 38 West has been affected in recent years by
transient conditions related to construction dewatering activities in the South Lake Union are and
the presumed effects of groundwater infiltration into the Republican Street Drain structure or
backfill. Other factors affecting groundwater flow direction in the Shallow Water-Bearing Zone at
Block 38 West include groundwater recharge at higher elevations on Queen Anne Hill and Capitol
Hill flowing eastward and westward, respectively, down toward the South Lake Union area and
Lake Union itself; and variable characteristics of water-bearing fill. The groundwater flow
direction at Block 38 West likely is variable over time.

3.7 NATURE AND EXTENT OF CONTAMINATION

Based on the results of the Subsurface Investigations, the nature and extent of contamination at
Block 38 West is shown on Figure 6 for soil and Figure 4 for groundwater. Figure 3 shows the
nature and extent of contamination at Block 38 West in vertical cross-section. Tables 1 through 8
present analytical results for COCs detected in soil and groundwater samples collected at Block
38 West. Figures 7 through 13 show the estimated lateral and vertical extents of impacted soil at
Block 38 West in 5-foot-thick lifts for purposes of soil disposal planning during construction
excavation.

3.7.1 Soil

COCs for soil were detected at concentrations exceeding their respective MTCA Method A
cleanup levels in shallow soil samples collected from the following locations on the eastern portion
of Block 38 West:

e Boring FB-1 — ORO and total cPAHs TEC in a soil sample collected from 5 feet bgs;
e Boring FB-2 —total cPAHs TEC in a soil sample collected from 5 feet bgs;

e Boring FB-4 —total cPAHs TEC in a soil sample collected from 10 feet bgs;

e Boring FB-6 — total cPAHs TEC in a soil sample collected from 2.5 feet bgs; and

e The boring for monitoring well FMW-132 — ORO, total naphthalenes, and total cPAHs
TEC in a soil sample collected from 5 feet bgs.

COCs detected in soil at concentrations exceeding their respective MTCA Method A cleanup
levels at Block 38 West are bounded vertically by soil samples collected from boring FB-1 at a
depth of 15 feet bgs, boring FB-2 at a depth of 25 feet bgs, boring FB-4 at a depth of 15 feet bgs,
boring FB-6 at a depth of 10 feet bgs, and the boring for monitoring well FMW-133 at a depth of
10 feet bgs.
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COCs detected in soil at concentrations exceeding their respective MTCA Method A cleanup
levels at Block 38 West are bounded laterally to the west by soil samples collected from the boring
for monitoring well FMW-135 and from borings FB-3 and FB-5, and bounded laterally to the south
by soil samples collected from the borings for monitoring wells FMW-134 and FMW-136. The
lateral extent of COCs detected in soil at concentrations exceeding MTCA Method A cleanup
levels is not bounded to the north or to the east, as soil samples could not be collected during the
Subsurface Investigations because of access limitations. In advance of or during redevelopment of
Block 38 West, soil samples will be collected along the northern portion of the alley to define the
eastern extent of shallow soil contamination encountered at Block 38 West.

3.7.2 Groundwater

COC:s for groundwater were detected at concentrations exceeding their MTCA Method A cleanup
levels in reconnaissance groundwater samples collected from the following locations:

e Boring FB-3 — DRO in a reconnaissance groundwater sample collected from between 17
and 22 feet bgs; and

e The boring for monitoring well FMW-130 in July 2014 — GRO, benzene, and total
naphthalenes in a reconnaissance groundwater sample collected from 15 to 20 feet bgs.

COC:s for groundwater were detected at concentration exceeding their respective MTCA Method
A cleanup levels in groundwater samples collected from the following locations:

e Monitoring well FMW-134 — GRO, DRO, and total naphthalenes; and
e Monitoring well FMW-136 — chloroform.

The lateral extent of COCs in the Shallow Water-Bearing Zone at concentrations exceeding their
respective MTCA Method A cleanup levels is not bounded off Block 38 West to the west, south,
and east. Monitoring wells were not installed outside the Block 38 West property during the
Subsurface Investigations. An assessment of deeper groundwater quality will be conducted in
advance of redevelopment and will be reported in a later report. There are no data generated to
date that suggest soil or groundwater contamination at Block 38 West currently extends to deeper
water-bearing zones.
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4.0 CONSTRUCTION EXCAVATION

This section describes the cleanup action selected for Block 38 West (Cleanup Action) and a plan
for managing impacted soil during construction. The Cleanup Action will not foreclose future
remedial action in the rights-of-way bounding Block 38 West.

For purposes of this document, the terms Contaminated Soil and Contaminated Groundwater refer
to soil or groundwater containing COCs at concentrations exceeding MTCA Method A cleanup
levels. The terms Impacted Soil and Impacted Groundwater, used in the context of materials
management during construction, refer to soil and groundwater containing concentrations of
constituents exceeding analytical laboratory reporting limits and criteria for off-site reuse,
disposal, or discharge of clean soil or groundwater. Impacted Soil and Impacted Groundwater may,
or may not, be considered as Contaminated Soil and Contaminated Groundwater depending on
whether COCs were detected at concentrations exceeding MTCA cleanup levels. Management of
Impacted Soil necessitates special handling considerations during construction. Impacted
Groundwater requires special handling, and may require treatment, to comply with discharge
protocols or authorizations. Impacted Soil or Impacted Groundwater may be distinguished from
clean media with sample laboratory analysis and/or visual, olfactory, or field screening indications
of elevated petroleum concentrations (e.g., staining, petroleum odors, volatile vapors measured
with a photoionization detector).

4.1 CLEANUP ACTION OBJECTIVES

The objective of the Cleanup Action is to protect human health and the environment by meeting
the requirements of MTCA for the Block 38 West property or the “site” as defined under MTCA.”

4.2 SCHEDULE AND RESTORATION TIME FRAME

The Cleanup Action will meet the requirements for cleanup actions under MTCA within an
approximately 10-month period of construction, scheduled to begin in mid- to late 2019. Removal
and off-site disposal of Contaminated Soil will result in achievement of cleanup standards for soil
at Block 38 West over the course of a 2- to 3-month excavation period. Removal and treatment of
Contaminated Groundwater will result in achievement of cleanup standards for groundwater at
Block 38 West over the course of an estimated 8- to 10-month groundwater withdrawal and
treatment period.

4.3 CONSTRUCTION MANAGEMENT

All construction work, including implementation of the Cleanup Action, will be managed by a
general contractor selected by City Investors (General Contractor). Numerous specialty
subcontractors will provide a range of services during construction of the Building and
implementation of the Cleanup Action. Subcontractors most involved with implementation of the

7Per WAC 173-340-200, the term “site” is used for the area where a hazardous substance has been deposited,
stored, disposed of, or placed, or otherwise came to be located.
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Cleanup Action will perform soil excavation (Excavation Subcontractor) and drilling services
(Drilling Subcontractor) for installation of shoring components. Both the Excavation
Subcontractor and the Drilling Subcontractor will generate Impacted Soil, which will require
disposal at facilities permitted to receive the applicable type of soil. A dewatering consultant and
a Contaminated Groundwater treatment consultant (collectively Wastewater Consultants) will
provide City Investors with services related to operating the dewatering system and extracting and
treating Impacted Groundwater (including Contaminated Groundwater) prior to discharge per a
temporary discharge permit. An environmental consultant will provide City Investors with services
related to implementation of the Cleanup Action (Environmental Consultant). Farallon has been
selected by City Investors as the Environmental Consultant for the Cleanup Action.
Implementation of the Cleanup Action will require the Environmental Consultant to consult with
City Investors, the General Contractor, the Excavation Subcontractor, the Drilling Subcontractor,
and the Wastewater Consultants regarding design and implementation of the Cleanup Action.

4.4 ELEMENTS OF CLEANUP ACTION

The Cleanup Action includes the following general elements that will be conducted during
construction of the Building, detailed in the sections that follow. During construction, the
contaminated Shallow Water-Bearing Zone and the upper portion of the Intermediate Water-
Bearing Zone will be dewatered and contaminated soil removed as part of the excavation activities.
After construction, these portions of the Shallow and Intermediate Water-Bearing Zones will no
longer exist on the Block 38 West property. A waterproofing and vapor barrier will be installed
along the exterior subsurface walls and the subsurface floor of the Building to prevent the Block
38 West property from being re-contaminated by hazardous substances that may remain in the
adjoining rights-of-way. Following completion of the construction activities, compliance
groundwater monitoring will not be conducted as the Shallow Water-Bearing Zone and upper
portion of the Intermediate Water-Bearing Zone will no longer be present on the Block 38 West

property.

e Site preparation includes decommissioning monitoring wells within the boundaries of
Block 38 West, installing erosion-control measures prior to beginning excavation, and
installing shoring piles and lagging for the excavation shoring system along the perimeter
of Block 38 West.

e Dewatering and wastewater treatment and discharge includes installing a dewatering
system to achieve sufficient groundwater drawdown to enable excavation to a desired
depth, and installing a wastewater treatment system to treat COCs in groundwater extracted
from the Shallow and Intermediate Water-Bearing Zones and the Deep Outwash Aquifer
to achieve MTCA cleanup standards and the authorized discharge criteria. Discharged
groundwater will be monitored to confirm that the authorized discharge limits are met.

e Contaminated soil management includes excavation, handling, transportation, and
disposal of Contaminated Soil generated during mass excavation across the entirety of
Block 38 West to approximately 10 feet below msl, and installation of shoring.
Contaminated soil removed from Block 38 West will be managed and disposed of per
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Ecology (2016) (Ecology Guidance), the disposal criteria of the disposal facilities selected
by City Investors, and applicable hazardous waste regulations.

e Compliance soil monitoring includes performance and confirmation soil sampling and
analysis to guide the excavation and handling of Contaminated Soil and to document
compliance with MTCA Method A cleanup levels.

e Waterproof concrete and vapor barrier installation includes current construction plans
that specify that the exterior walls and floor slab of the underground portion of the Building
will be constructed of waterproof concrete below the water table and a vapor barrier will
be installed above the water table. No provisions for drainage are planned or needed. The
exterior walls and floor slab of the underground portion of the Building and the additional
protective measures of the waterproof concrete and vapor barrier will prevent future
migration of and potential exposure to contaminated groundwater, if present, emanating
from sources at properties adjacent to or in the vicinity of Block 38 West.

4.4.1 Site Preparation

Preparation for implementation of the Cleanup Action and for construction of the Building
includes installation of security and erosion controls per permitted construction plans. Work
related to re-routing underground utilities out of the construction area or decommissioning them
will be completed before construction excavation. Current construction plans specify that a system
of soldier piles and lagging be installed around the outside perimeter of Block 38 West, which will
be installed concurrently with implementation of the Cleanup Action.

Prior to construction excavation, the monitoring wells at Block 38 West will require
decommissioning in accordance with the Minimum Standards for Construction and Maintenance
of Wells (WAC 173-160). Each monitoring well will be decommissioned by backfilling the well
casing with bentonite chips from the total depth of the installation to surface grade, and hydrating
the bentonite with water in accordance with WAC 173-160-381. The flush-mounted well
monuments will be removed.

4.4.2 Dewatering and Wastewater Treatment and Discharge

Construction excavation requires installation of a dewatering system and a wastewater treatment
system per plans and specifications of the Wastewater Consultants. The dewatering system will
achieve drawdown to approximately 2 feet below final subgrade to a maximum depth of
approximately 10 feet below msl across Block 38 West for a period of up to approximately
10 months. The wastewater treatment system will treat groundwater extracted from the Shallow
and Intermediate Water-Bearing Zones and the Deep Outwash Aquifer sufficient to achieve permit
requirements prior to discharge to Lake Union or, alternatively, to meet criteria for discharge to
the municipal sanitary sewer.®

Middour Consulting LLC (2018) prepared a groundwater control plan and specifications for a
dewatering system to draw groundwater below the maximum excavation depth required for the

8 The wastewater treatment system will be designed to capture and treat stormwater on the construction site.
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redevelopment design. Middour Consulting LLC (2018) indicates that eighteen 12-inch-diameter
dewatering wells installed in 30- to 36-inch-diameter boreholes drilled around the perimeter of
Block 38 West and screened from 10 feet above msl to 30 feet below msl will extract groundwater
at a combined rate of about 800 gallons per minute after about 1 week of pumping, tapering to
about 540 gallons per minute after a period of about 1 month of operation. Each well will have a
pump capable of initially discharging up to 100 gallons per minute under 70 feet of total dynamic
head. The dewatering system will be operated continuously until the excavation is complete, the
exterior walls and the floor slab are constructed with waterproof concrete below the water table
and a vapor barrier above, and sufficient structural weight of the Building is in place to counteract
buoyancy. Dewatering system observation wells currently are being planned.

4.4.3 Contaminated Soil Management

Impacted Soil, including the Contaminated Soil generated during construction of the Building, will
require special handling and disposal measures beyond those needed for handling and disposing
of clean soil. Contaminated Soil will be excavated, segregated, stored temporarily, and disposed
of off the site in accordance with Washington State Solid Waste Management Laws and
Regulations (Chapter 70.95 of the Revised Code of Washington; WAC 173-351 and 173-304) and
the Ecology Guidance. Based on data collected to date, approximately 76,000 tons of Impacted
Soil is estimated to be present at Block 31 West, of which less than about 10 percent is estimated
to be Contaminated Soil. Management of Impacted Soil, including Contaminated Soil, will be
conducted concurrently with other construction activities such as shoring, dewatering, and
excavation of Category 1 soil or clean soil that meets criteria for reuse as clean fill or meets
acceptance criteria for disposal at a facility or site selected by the Excavation Subcontractor (Table
10). Appendix C includes soil data representative of Category 1 Soil at Block 38 West.
Construction excavation will result in elimination of the Shallow Water-Bearing Zone and the
upper portion of the Intermediate Water-Bearing Zone to the depth of final subgrade at Block 38
West.

Construction workers encountering Impacted Soil will have completed 40-Hour Hazardous Waste
Operations and Emergency Response training in accordance with Part 1910.120 of Title 29 of the
Code of Federal Regulations and will have completed Annual 8-Hour Hazardous Waste
Operations and Emergency Response refresher training, as needed.

Figures 7 through 13 show the estimated extent of Impacted Soil at Block 38 West in
30-foot-square grid cells and 5-foot-thick lifts (Lift Maps). The estimated extent of Impacted Soil
shown on the Lift Maps is based on results from field observations and screening and on laboratory
analytical results from the Subsurface Investigation. Lift Maps will be continually updated by the
Environmental Consultant as new field-screening results and analytical data become available
from performance soil samples collected during the Cleanup Action.

Supplemental characterization of soil, possibly including collection of soil samples from test pits,
will be conducted during the Cleanup Action to refine estimated extents of Impacted Soil,
including Contaminated Soil. Test pit soil sampling also will serve the purposes of performance
and confirmation soil sampling described in more detail in Section 4.4.4, Compliance Soil
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Monitoring, and Appendix D, Sampling and Analysis Plan. Test-pit soil sampling and analysis
will be conducted by the Environmental Consultant using equipment and an operator provided by
the Excavation Subcontractor.

Excavated soil that will be transported off Block 38 West for reuse or disposal will be segregated
by category according to Ecology Guidance and/or acceptance criteria of the disposal facility. Four
general categories of soil are anticipated to be managed during construction excavation and
implementation of the Cleanup Action:

e Category 1 Soil has no olfactory, visual, or other evidence of contamination (e.g., odor,
staining, sheen, elevated photoionization detector readings) and meets criteria for reuse as
clean fill or meets acceptance criteria for disposal at a facility or site selected by the
Excavation Subcontractor. Category 1 Soil does not include Impacted Soil and is not a
threat to human health or the environment as indicated by the Ecology Guidance and can
be reused where allowed under other regulations. Category 1 Soil will be segregated from
Impacted Soil to the maximum extent practicable and transported off Block 38 West to the
selected destination. Category 1 Soil is indicated by blue-green hatching on the Lift Maps.
Appendix C includes soil data representative of Category 1 Soil at Block 38 West.

e Category 2 Soil contains COCs or other constituents at concentrations meeting acceptance
criteria for disposal at the Category 2 disposal facility selected by City Investors, or by the
Excavation Subcontractor with approval from City Investors. Category 2 Soil includes soil
that may not contain detected concentrations of petroleum hydrocarbons, but exhibits
olfactory, visual, or other evidence of contamination. Category 2 Soil includes Impacted
Soil (but not Contaminated Soil) containing COCs and other constituents at concentrations
meeting acceptance criteria for the Category 2 Soil disposal facility, and not meeting the
criteria for handling as Category 1 Soil. Category 2 Soil is indicated by yellow shading on
the Lift Maps.

e Category 3 Soil is excavated Impacted Soil containing COCs or other constituents at
concentrations not meeting acceptance criteria for disposal at the Category 2 Soil disposal
facility, but meeting acceptance criteria for disposal at the Category 3 disposal facility
selected by City Investors, or by the Excavation Subcontractor with approval from City
Investors. Category 3 Soil may require pre-treatment by the selected disposal facility prior
to disposal. Category 3 Soil includes Contaminated Soil and Impacted Soil from Block 38
West containing constituent concentrations not meeting the criteria for disposal as
Category 2 Soil. Category 3 Soil is indicated by orange shading on the Lift Maps.

e Category 3+ Soil is excavated Impacted Soil containing COCs or other constituents (e.g.,
wood material) not meeting acceptance criteria for disposal at the Category 3 Soil disposal
facility, but meeting acceptance criteria for disposal at the Category 3+ disposal facility
selected by City Investors, or by the Excavation Subcontractor with approval from City
Investors. Category 3+ Soil may require pre-treatment by the selected disposal facility prior
to disposal. Category 3+ Soil includes Contaminated Soil and Impacted Soil from Block
38 West containing constituent concentrations not meeting the criteria for disposal as
Category 3 Soil. Category 3+ Soil is indicated by red shading on the Lift Maps.
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The Environmental Consultant will observe the construction excavation and drilling during
installation of select shoring piles to depths where Impacted Soil or Contaminated Soil is no longer
anticipated, as reflected on the Lift Maps. The Environmental Consultant will conduct field
screening, following the procedures described in the Sampling and Analysis Plan (provided as
Appendix D), in areas of confirmed or suspected Impacted Soil to classify the soil as Category 2
or Category 3 Soil. Field screening may consist of visual observation for evidence of soil staining
or discoloration, and/or notation of noticeable odors, and may include use of field instrumentation
such as a photoionization detector for detection of volatile vapors. The Environmental Consultant
will perform performance and confirmation soil sampling per Section 4.4.4, Compliance Soil
Monitoring, and the Sampling and Analysis Plan (Appendix D). The Environmental Consultant
will consult with the Excavation Subcontractor and the Drilling Subcontractor as needed regarding
management of Impacted Soil based on soil categorization.

If direct loading of excavated soil into trucks is not feasible, temporary stockpiles will be
maintained by the Excavation Subcontractor as needed to segregate soil by disposal category until
it can be loaded into trucks. The Excavation Subcontractor will use discretion on best means and
methods to construct and maintain stockpiles and to prevent intermixing of soil segregated by
disposal category to the maximum extent practicable given the constraints of the construction
project. The Excavation Subcontractor may consider use of physical barriers such as traffic plates
beneath stockpiles to protect clean underlying soil, and/or concrete blocks between stockpiles to
prevent commingling of segregated soil. Plastic sheeting should be placed on top of inactive
stockpiles to prevent wind or runoff transport of Impacted Soil, and to prevent stockpile cross-
contamination pending load-out. Plastic sheeting is not suitable for use beneath stockpiles of
Impacted Soil placed on clean soil.

The Environmental Consultant will assist City Investors with manifesting trucks loaded with
Impacted Soil, and tracking quantities of soil delivered to disposal facilities. Documentation of soil
disposal will be maintained in the project file and used for purposes of regulatory closure under
MTCA.

4.4.4 Compliance Soil Monitoring

Requirements for compliance monitoring during implementation of a cleanup action are specified
in WAC 173-340-410. Three types of compliance monitoring are identified in MTCA: protection,
performance, and confirmation monitoring. This section documents the compliance soil
monitoring to be conducted by the Environmental Consultant as part of Cleanup Action.

Health and Safety Plans, including plans for protection monitoring, will be prepared for use by
personnel working in the construction excavation. A site-specific Health and Safety Plan will be
prepared for use by Farallon as the Environmental Consultant prior to construction excavation.
The General Contractor and subcontractors are responsible for their own health and safety, and
will follow their own Health and Safety Plans.

Performance and confirmation sampling to be implemented during the Cleanup Action is described
in the following sections. Performance sampling includes collection of discrete soil samples to
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identify Contaminated Soil for Cleanup Action excavation planning and regulatory purposes and
to categorize Impacted Soil for disposal. Confirmation sampling includes collection of discrete
soil samples to confirm the removal of Contaminated Soil from Block 38 West and to confirm
achievement of soil cleanup standards. Compliance monitoring documentation requirements and
the methodology for soil sampling by the Environmental Consultant are provided in the Sampling
and Analysis Plan (Appendix D).

4.4.4.1 Performance Soil Sampling

Performance soil sampling includes collection of discrete in-situ soil samples for laboratory
analysis to quantify the concentration of COCs (and other constituents required by the
disposal facilities) in soil removed from an excavation area with known or suspected
Impacted Soil. Results from performance soil sampling conducted to date are indicated on
the Lift Maps (Figures 7 through 13) and were used to estimate the limits of Contaminated
Soil. Results from future performance soil sampling will be used to refine the estimated
lateral and vertical extent of Contaminated Soil and to categorize Impacted Soil for
disposal. Key objectives of the performance soil sampling are to minimize the quantity of
Impacted Soil requiring disposal as Category 2 or Category 3 Soil and to identify the limits
of Contaminated Soil. Results from the performance soil sampling will be used to
continually update the Lift Maps, and to track the progress of the Cleanup Action.

The locations and frequency of collection of performance soil samples will be at the
discretion of the Environmental Consultant based on professional judgment, requirements
for regulatory closure under MTCA, and requirements of the disposal facilities. The
frequency of performance soil sampling will be dependent on existing soil analytical data
and the results from field screening conducted by the Environmental Consultant, as
described in Section 4.4.3, Contaminated Soil Management. If COCs or other constituents
required for testing by the disposal facilities are detected in soil samples collected in a
particular area, the area may be further divided by the Environmental Consultant into
subareas, and additional performance samples may be collected to assess lateral extents.
The frequency of performance soil sampling will be higher near the lateral and vertical
limits of Contaminated Soil to provide sufficient samples for confirmation sampling.
Confirmation soil sampling will be performed as described in Section 4.4.4.2,
Confirmation Soil Sampling, to ensure that cleanup standards are met.

4.4.4.2 Confirmation Soil Sampling

Confirmation soil sampling will be conducted once performance soil sampling results
indicate the excavation is approaching the lateral and vertical limits of Contaminated Soil.
Confirmation soil sampling will consist of collecting and analyzing in-situ soil samples
from the base and sidewalls of the excavation to confirm that no COCs are present at
concentrations exceeding their respective MTCA cleanup levels. Performance soil
sampling locations will be used as confirmation soil sampling points in cases where
analytical results for the performance soil samples confirm that cleanup levels have been
attained.
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4.4.5 Waterproof Concrete and Vapor Barrier Installation

Current construction plans specify that the exterior walls and floor slab of the underground portion
of the Building will be constructed along the boundaries of Block 38 West, and the floor will be
constructed at approximately 8§ feet below msl. The exterior walls and floor slab of the underground
portion of the Building will be constructed of waterproof concrete below the water table and a
vapor barrier will be installed above the water table. No provisions for drainage are planned or
needed. The exterior walls and floor slab of the underground portion of the Building and the
additional protective measures of the waterproof concrete and vapor barrier will prevent future
migration of and potential exposure to contaminated groundwater, if present, emanating from
sources at properties adjacent to or in the vicinity of Block 38 West.

4.5 CLEANUP ACTION COMPLETION REPORT

Following construction completion, the Environmental Consultant will prepare a Cleanup Action
Completion Report documenting the Cleanup Action, per WAC 173-340-400(6)(b). The Cleanup
Action Completion Report, in addition to reporting documenting the remedial investigation,
feasibility study, and Cleanup Action Plan, will provide the technical basis to support a request for
a No Further Action determination from Ecology, and a summary of the Cleanup Action, including
the limits of the contaminated soil excavation, quantities of contaminated soil disposed of off the
site, treatment of groundwater, and results from compliance monitoring.
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6.0 LIMITATIONS

6.1 GENERAL LIMITATIONS

The conclusions contained in this report/assessment are based on professional opinions with regard
to the subject matter. These opinions have been arrived at in accordance with currently accepted
hydrogeologic and engineering standards and practices applicable to this location. The conclusions
contained herein are subject to the following inherent limitations:

e Accuracy of Information. Farallon obtained, reviewed, and evaluated certain information
used in this report/assessment from sources that were believed to be reliable. Farallon’s
conclusions, opinions, and recommendations are based in part on such information.
Farallon’s services did not include verification of its accuracy or authenticity. Should the
information upon which Farallon relied prove to be inaccurate or unreliable, Farallon
reserves the right to amend or revise its conclusions, opinions, and/or recommendations.

¢ Reconnaissance and/or Characterization. Farallon performed a reconnaissance and/or
characterization of the Site that is the subject of this report/assessment to document current
conditions. Farallon focused on areas deemed more likely to exhibit hazardous materials
conditions. Contamination may exist in other areas of the Site that were not investigated or
were inaccessible. Site activities beyond Farallon’s control could change at any time after
the completion of this report/assessment.

For the foregoing reasons, Farallon cannot and does not warrant or guarantee that the Site is free
of hazardous or potentially hazardous substances or conditions, or that latent or undiscovered
conditions will not become evident in the future. Farallon’s observations, findings, and opinions
can be considered valid only as of the date of the report.

This report/assessment has been prepared in accordance with the contract for services between
Farallon and City Investors IX LLC, and currently accepted industry standards. No other
warranties, representations, or certifications are made.

6.2 LIMITATION ON RELIANCE BY THIRD PARTIES

Reliance by third parties is prohibited. This report/assessment has been prepared for the
exclusive use of City Investors IX LLC to address the unique needs of City Investors IX LLC at
Block 38 West at a specific point in time.

This is not a general grant of reliance. No one other than City Investors IX LLC may rely on this
report unless Farallon agrees in advance to such reliance in writing. Any unauthorized use,
interpretation, or reliance on this report/assessment is at the so<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>