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Executive Summary

This Remedial Investigation/Feasibility Study (RI/FS) was conducted for the New City
Cleaners (NCC) Site (the Site) located in Richland, Washington. The Site includes the
NCC property (the Property), a 0.5-acre parcel (Benton County Parcel ID Number
110981020600018) located at 747 Stevens Drive, and contiguous properties impacted by
historical releases of dry cleaning chemicals, including tetrachloroethylene (PCE). The
RI/FS was prepared to comply with requirements in an Agreed Order (Agreed Order No.
DE6558) between the Washington State Department of Ecology (Ecology) and HLH,
Inc., dated April 22, 2009. The purpose of this RI/FS report is to summarize the results of
the RI activities completed at the Site in accordance with Washington Administrative
Code (WAC) 173-340-350 and evaluate remedial alternatives to support the selection of a
cleanup action under WAC 173-340-360.

Site Background

The Property has been used for commercial dry cleaning operations continuously since
the late 1940s. Historical dry cleaning operations primarily used Stoddard solvent until
1974, when the use of PCE was initiated. A reported act of vandalism in 1975 released an
unknown quantity of PCE onto the ground in the southwest corner of the Property. This
release, along with other historical releases of PCE on the Property, have impacted soil
and groundwater on the Property. Impacted groundwater has also migrated onto adjacent
properties to the south and east of the Property, including a property to the south
occupied by the Richland School District (RSD) maintenance building and a vacant
property to the east formerly occupied by an Albertsons grocery store. PCE and
petroleum hydrocarbons have also been identified from a release on the RSD property.

Subsurface Conditions

The Site is underlain by unconsolidated fill and native deposits that extends to a depth of
at least 60 feet below grade. Based on results of previous investigations and published
information on regional geology, the Site soils include four soil units: Fill Soil, extending
from about 2 to 7 feet below grade with a maximum of 12 feet below grade in areas of
previous excavations; Upper Silt Unit, which includes silt with fine to medium sand,
which underlies the fill soil and the base of this unit extends from 15 feet to as much as
25 feet below grade; a Gravelly Sand Unit consisting of sandy fine to coarse gravel and
cobbles extends from the base of the Upper Silt Unit to approximately 55 feet below
grade and referred to in this RI/FS as two units — the Upper Gravelly Sand Unit and
Lower Gravelly Sand Unit.

Groundwater is first encountered at the Site in the Upper Silt Unit, generally at a depth of
between 12 and 14 feet below grade (elevations of approximately 345 to 347 feet amsl).

PROJECT NO. 090018 « DECEMBER 20, 2019 FINAL ES-1
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Cleanup Actions and Rl Activities

PCE impacts at the Property were initially discovered when four underground storage
tanks (USTs) were removed from the Property in 1992. Initial environmental
investigations at the Site began in 1997 and continued environmental investigations have
been conducted since that time. An interim soil removal action was conducted in 2000.
The interim action consisted of excavation and off-site disposal of approximately 5,100
tons of PCE-impacted soil to the extent practicable from primarily above the groundwater
table on the NCC and adjacent RSD properties.

Ecology-approved RI/FS activities were conducted by Aspect Consulting, LLC (Aspect)
in phases between 2009 and 2019. RI activities included soil sampling investigations,
installation of monitoring wells, and groundwater monitoring.

Site Constituents of Concern

Investigations completed to date have identified PCE and its degradation products in Site
soil, groundwater, and soil vapor as the constituents of concern (COCs), as well as diesel-
range total petroleum hydrocarbons (TPH) in soil. Potential exposure pathways for COCs
at the Site include soil direct contact, future groundwater consumption, and vapor
intrusion.

In 2014, after preparing a preliminary technology screening evaluation, Aspect performed
an in situ biostimulation (ISB) pilot test to evaluate and scale ISB as a potential remedy.
ISB pilot testing consisted of injections into the Upper Silt Unit and Upper Gravelly Sand
Unit in 2014 and 2017 at the NCC building. Performance monitoring was conducted at
on- and off-Property monitoring wells through 2019. The ISB pilot test proved favorable
in enhancing the natural biodegradation reactions and provided measurable reductions in
concentrations of PCE in groundwater beneath the Property.

Site Conceptual Model

Impacts to Site soils at concentrations above proposed cleanup levels are generally
limited to the western portion of the Property. Residual PCE present in the saturated soils
in the Upper Gravelly Sand Unit appears to be the primary source of impacts to Site
groundwater, although groundwater concentrations of PCE on the property have
decreased since the I1SB pilot test in 2014. Impacts to Site groundwater above proposed
cleanup levels occur beneath the Property and several adjacent parcels. In the Upper Silt
Unit, groundwater impacts of PCE have decreased from both the NCC and RSD property
in 2014, to just one well in the northeastern portion of the NCC Property in 2019. In the
Upper Gravelly Sand Unit, groundwater impacts of PCE have also decreased since 2014
and no longer exist on the NCC property, but still extend to the RSD property, the
Albertsons property to the east and Former L&L Exxon property to the southeast in 2019.
Groundwater impacts of cis-1,2-dichloroethylene (cis-DCE), a degradation product of
PCE, increased due to the ISB pilot testing, and is present in groundwater downgradient
of the NCC building on the northern portion of the RSD property.

ES-2 FINAL PROJECT NO. 090018 « DECEMBER 20, 2019
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Remedial Alternatives

Four remedial alternatives were assembled from the technology screening and evaluated
in accordance with Model Toxics Control Act (MTCA) regulations. The evaluated
alternatives included the following:

Alternative 1 - Monitored Natural Attenuation (MNA). Under this alternative,
groundwater would be monitored for an estimated 20 years to evaluate the long-
term effects of the remediation activities performed to date in effectively reducing
concentrations of PCE in soil and groundwater at the Site and stabilizing the
groundwater plume. Institutional controls would potentially be required to protect
future users from direct exposure to soil, groundwater, and soil vapor.

Alternative 2 -Enhanced Anaerobic Bioremediation (EAB) and MNA. A full-
scale implementation of enhanced anaerobic bioremediation at the former source
area at the NCC building. This alternative includes multiple EAB injections in the
groundwater source area on the Property, with performance and MNA monitoring
for an estimated 15 years. Institutional controls would be required to protect
future users from direct exposure to soil, groundwater, and soil vapor.

Alternative 3 — Soil Vapor Extraction (SVE), EAB, and MNA. SVE would be
performed under the NCC building to reduce the mass of COCs in vadose zone
soil in this alternative. Soil confirmation samples would be collected after 10
years of SVE operation. This alternative also includes EAB as described in
Alternative 2. EAB would include performance and MNA monitoring for an
estimated 15 years.

Alternative 4 — SVE, Expanded EAB, and MNA. SVE would be implemented
as described in Alternative 3. Full-scale EAB on the NCC property as described
in Alternative 2 would also be implemented, in addition to expanded EAB on the
RSD property. Expanded EAB would involve an injection transect along the
eastern RSD property line and would have multiple injection events. Performance
and MNA monitoring would be conducted for 10 years.

Preferred Alternative

The FS includes a disproportionate cost analysis to evaluate the ratio of estimated cost to
environmental benefit of the remedial alternatives. Based on the results of the FS and
disproportionate cost analysis, the preferred remedial alternative for the Site is
Alternative 2 plus the implementation of an SVE pilot test. The results of the proposed
SVE pilot test would be used to determine if full-scale SVE operation is warranted, as
outlined in Alternative 3. This determination would be approved by Ecology before
selection a final cleanup action for the Site.

PROJECT NO. 090018 « DECEMBER 20, 2019 FINAL ES-3
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1 Introduction

This Remedial Investigation/Feasibility Study (RI/FS) was conducted for the New City
Cleaners (NCC) Site (the Site) located in Richland, Washington. This RI/FS was
prepared by Aspect Consulting, LLC (Aspect) on behalf of HLH, Inc. c/o Beveridge &
Diamond P.C., and Landye Bennett Blumstein, LLP and in accordance with the
Washington State Model Toxics Control Act (MTCA), as established in Chapter 173-340
of the Washington Administrative Code (WAC).

The Site includes the NCC property (the Property), a 0.5-acre parcel located at

747 Stevens Drive, and contiguous properties impacted by historical releases of dry
cleaning chemicals, including tetrachloroethylene (PCE). Cleanup activities at the Site
are being performed under Agreed Order No. DE6558 (Agreed Order) between the
Washington State Department of Ecology (Ecology) and HLH, Inc., dated April 22, 2009
(Ecology, 2009).

A draft RI/FS was submitted to Ecology for review in July 2015 (Aspect, 2015b).
Ecology responded with comments on the draft RI/FS in a November 15, 2015 letter.
Ecology issued a second letter on December 9, 2015, identifying remedial investigation
data gaps that require additional investigation for completion of the RIl. A Remedial
Investigation Data Gaps Work Plan to conduct investigation activities was implemented
(Aspect, 2016). A Continued Remedial Investigation Data Gaps Work Plan was also
implemented (Aspect, 2017) beginning in July 2016 and ending in March 2019. Aspect
submitted a Data Summary Memo to Ecology to present the results of data gaps
investigations (Aspect, 2019). Upon review of the Data Summary Memo, Ecology
acknowledged the remedial investigation data gaps have been addressed and requested
submittal of a revised RI/FS in a July 2, 2019 letter.

Both the results of the activities to address the RI data gaps and the evaluation of
remedial alternatives for the Site are presented in this RI/FS Report.

1.1 Report Organization

This RI/FS is organized into twelve sections and six appendices. The main text is
organized as follows:

e Section 2 — The Site Background and Setting section provides information
about the Site location, site history and ownership, surrounding properties, and
defines the current and future land use near the Site.

e Section 3 — The Environmental Setting section summarizes relevant
environmental information including topography and surface drainage, geology,
hydrogeology, climate, and terrestrial ecological setting.

e Section 4 — A Summary of Environmental Investigations and Cleanup
Actions describes the purpose, scope, and results of previous investigations and
cleanup actions at the Site.

PROJECT NO. 090018 « DECEMBER 20, 2019 FINAL 1
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e Section 5 — The Nature and Extent of Contamination presents and identifies
constituents of concern (COCs) and proposed Site cleanup levels (CULS) for soil,
groundwater, and soil vapor.

e Section 6 — The Conceptual Site Model presents how hazardous substances may
create potential exposure pathways for receptors.

e Section 7 — The Cleanup Requirements section identifies applicable or relevant
and appropriate requirements (ARARS), the media and areas for remedial action
evaluation, points of compliance, and remedial action objectives.

e Section 8 — The Remedial Technology Screening identifies potentially
applicable remediation technologies and selects technologies to retain for
development of remedial alternatives.

e Section 9 — The Remedial Alternative Development presents the four remedial
alternatives for FS evaluation.

e Section 10 — The Evaluation of Remedial Alternatives comparatively evaluates
the alternatives for threshold requirements and a disproportionate cost analysis in
accordance with WAC 173-340-360.

e Section 11 — The Preferred Remedial Alternative section presents the basis for,
and selection of the preferred remedial alternative.

e Section 12 — The References section summarizes all references used in the
RI/ES.

2 FINAL PROJECT NO. 090018 « DECEMBER 20, 2019
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2 Site Background and Setting

2.1 Site Location and Description

The Property is located at 747 Stevens Drive in Richland, Washington (Figure 1). The
Property, shown on Figure 2, is a 0.5-acre parcel (Benton County Parcel ID Number
110981020600018) containing an approximately 4,300-square foot, single-story, slab-on-
grade cinder-block structure. The structure has historically been and is currently being
used as a dry cleaning business. The Property is bordered on the east by Stevens Drive;
on the north by a vacant lot used for parking; on the south by a vehicle maintenance
facility owned by the Richland School District (RSD); and on the west by a former
railroad spur, reportedly identified as the Hanford Works Railroad, currently owned by
Benton County (EMCON, 1997). A surface water swale owned by the City of Richland is
located west of the Benton County property (Figure 2).

The Site, as defined by MTCA, includes areas impacted by historical releases of
hazardous substances from the Property. The Site is defined by the extent of the
groundwater plume originating at the Property and includes the following off-Property
properties: portions of the RSD property to the south; portions of the City of Richland
Stevens Drive and Lee Boulevard rights-of-way; portions of the former Albertsons
property to the east; and portions of the former L&L Exxon, former Fruit Stand, and Key
Bank properties at the downgradient extent of the groundwater plume. (Figure 2). These
properties are discussed in Section 2.3.

2.2 Site History and Ownership

The Property was initially developed as early as the late 1940s as a dry cleaning facility
(EMCON, 1997). Petroleum-based Stoddard solvent, stored in two 1,200-gallon
underground storage tanks (USTs) on the southwest side of the Property building, was
initially used as the primary cleaning agent. In 1974, the use of PCE was initiated. PCE
was reportedly stored in 55-gallon drums on a rack in the southwest corner of the
Property until 1975, when an apparent act of vandalism caused a release of an unknown
quantity of PCE to the ground. The drum rack was reportedly moved inside the building
in early 1975.

Waste generated from dry cleaning operations included filtrate cake from filtering of dry
cleaning fluids, carbon canisters from the filtering system, and still bottoms from
operation of a dry cleaning fluid reclamation still. Between 1974 and the early 1980s,
wastes from dry cleaning operations were reportedly placed in a dumpster(s) situated in
various locations on the western undeveloped portion of the Property. Since the early
1980s, all process wastes have reportedly been disposed by Safety Kleen. The dry
cleaning operation ceased the use of PCE and currently uses a hydrocarbon based, non-
chlorinated/non-fluorinated “EcoSolv" safety solvent (Chevron Phillips Chemical
Company LP, 2014).

2.3 Surrounding Properties
The following describes the activities at Site properties (Figure 2).
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North of Subject Property - Historical use of the property at 797 Stevens Drive was a
theater, coin shop, bookstore, and carpet store. The property most recently housed a retail
paint and wallpaper store and is currently vacant.

West of Subject Property - Historical and current use of the property at 930 Long
Avenue is as an athletic field and parking lot. The City of Richland parcel is a surface
water drainage ditch.

East of Subject Property — Historical use of the properties at 1320 and 1308 Lee
Boulevard was reportedly as barracks for the Hanford Works Project (EMCON, 1997).
Historical use of 1320 Lee Boulevard also included a former Albertson’s Grocery Store;
this property is currently vacant. The property at 1308 Lee Boulevard was formerly/is
currently a restaurant.

South of Subject Property - Historical use of the RSD property to the south has
included auto dealership and service facilities, and a tile company. The RSD property is
currently used as a vehicle maintenance facility for the Richland School District. The
RSD property was the subject of a cleanup action completed in 1993 to remove soil
contaminated by releases of petroleum products and VOCs, including PCE (Scientific
Ecology Group, 1993). Approximately 1,600 cubic yards of contaminated soil were
excavated from this property and disposed at the City of Richland landfill.

Downgradient Properties - On the south side of Lee Blvd, a Subway, Massage Studio,
Automotive Shop, and Key Bank business currently exist. The Automotive Shop was
previously a fuel service station (L&L Exxon) with confirmed presence of gasoline- and
diesel-range hydrocarbons in soil and groundwater. The Automotive Shop had five
former USTs, decommissioned in 1999 and petroleum-contaminated soil removed to the
top of the groundwater table (about 12 feet below ground surface [bgs]), and subsequent
in situ bioremediation injections (GeoEngineers, 2012). The downgradient plume was
characterized on the Key Bank property, as presented in this RI.

2.4 Current and Future Land Use

The Site properties and east to the Columbia River are zoned by the City of Richland as
the Central Business District. Nearby properties within this zoning are used primarily for
commercial purposes. The area southwest of the Site is zoned General Business and
includes commercial and warehouse uses. The area to the west is zoned for parks and
includes several athletic fields. A residential neighborhood is located approximately
1,000 feet southeast of the Property.
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3 Environmental Setting

3.1 Topography and Surface Drainage

The Property is relatively flat with an elevation of approximately 360 feet above mean
sea level (amsl), referenced to the North American Vertical Datum of 1988 (NAVDa88).
The Property where NCC operates contains an approximate 4,000-square-foot building
with an attached shed. Asphalt pavement is present on approximately the eastern third of
the Property. The remainder of the Property is either unimproved or a gravel surface.

The Site is located about one-half mile west of the Columbia River and two miles east of
the Yakima River. The Yakima River flows into the Columbia River approximately three
miles southeast of the Site. The Columbia River is dammed at the McNary Dam,
approximately 45 river miles downstream from Richland, forming Lake Wallula which
exists in Richland.

A stormwater ditch is located west of the former railroad spur on the west side of the
Property (Figure 2). Flows in the ditch are intermittent and primarily the result of
stormwater runoff. When present, water in the ditch flows north approximately one mile
before discharging to the Columbia River.

3.2 Geology

The Site is underlain by unconsolidated fill and native deposits that extends to a depth of
at least 60 feet below grade. Based on results of previous investigations and published
information on regional geology, the Site soils include:

e Fill soil consisting of variable amounts of silt, gravel, and sand. This fill soil
extends from about 2 to 7 feet below grade. Areas that have been excavated may
have fill extending to approximately 12 feet below grade.

e An Upper Silt Unit, which includes silt with fine to medium sand. This native
unit underlies the fill soil and the base of this unit extends from 15 feet to as
much as 25 feet below grade. The depositional history of this unit is unknown, it
may be slackwater alluvial or lacustrine deposits of the Touchet Formation, or
younger windblown loess deposits that are widespread regionally.

e A Gravelly Sand Unit consisting of sandy fine to coarse gravel and cobbles
extends from the base of the Upper Silt Unit to approximately 55 feet below
grade and generally referred to in this RI/FS as two units — the Upper Gravelly
Sand Unit and Lower Gravelly Sand Unit. This native unit represents the Pasco
facies of the Hanford Formation, and was deposited during periodic cataclysmic
glacial flood events.

e A Sandy Silt Unit underlies the Gravelly Sand Unit. These deposits are primarily
sandy silt, with less than 5 percent clay and occasional gravel. This unit likely
represents either the Cold Creek Unit or the upper, fine-grained portion of the
Ringold Formation. Both these units pre-date the overlying Hanford Formation.
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Two geologic cross sections were prepared to illustrate the geologic units described
above. Figure 3 shows the locations of Cross Sections A-A’ (Figure 4) and B-B’
(Figure 5). Cross Section A-A’ shows the geology along a transect oriented northwest
to southeast across the Site. Cross Section B-B’ shows the geology along a transect
oriented north to south. Both sections show the fill and native soils are generally
continuous across the Site. Section A-A’ shows the Upper Silt and Upper Gravelly
Sand Units becoming shallower to the east, resulting in unsaturated conditions in the
Upper Silt Unit and the top several feet of the Upper Gravelly Sand Unit.

3.3 Hydrogeology

Groundwater is first encountered at the Site in the Upper Silt Unit, generally at a depth of
between 12 and 14 feet below grade (elevations of approximately 345 to 347 feet amsl).
An average hydraulic conductivity of approximately 2.6 foot per day was estimated from
slug tests completed in three Upper Silt Unit monitoring wells (LFR, 2008; Aspect,
2011c). Horizontal hydraulic gradients in the Upper Silt Unit range from 0.003 to 0.006
feet per foot. Using an average hydraulic gradient of 0.0045 and a porosity of 0.20, an
average Upper Silt Unit groundwater seepage velocity of 8 feet per year is estimated.

Monitoring wells screened near the top and bottom of the Gravelly Sand Unit are referred
to as Upper Gravelly Sand Unit (Intermediate monitoring wells with suffix “I”’) and
Lower Gravelly Sand Unit (Deep monitoring well suffix “D”) as shown in the cross
sections (Figure 4 and 5). Comparison of groundwater water elevations in paired
monitoring well locations indicate generally upward vertical hydraulic gradients in the
Upper Gravelly Sand Unit throughout the entire Site. An average hydraulic conductivity
of 15 feet per day from slug testing completed in seven Upper Gravelly Sand Unit
monitoring wells (LFR, 2008; Aspect, 2011). Horizontal hydraulic gradients in the Upper
Gravelly Sand Unit range from 0.0016 to 0.0021 feet per foot. Using an average
hydraulic gradient of 0.0018 and a porosity of 0.20, an average groundwater seepage
velocity of 49 feet per year in the Gravelly Sand Unit is estimated.

Regionally, the Site is situated between the Yakima and Columbia Rivers, which are both
dam-controlled and widely used as a water source in the vicinity of Richland.
Groundwater flow directions and velocities in Site aquifers units are ultimately controlled
by the stages of these two rivers. The record minimum stage of the Columbia east of the
Site was 335.17 feet in March 12, 2003 and the record maximum stage of 343.71 feet
occurred in June 13, 1997 (USGS Station 125143500 Columbia River on Clover Island at
Kennewick, WA). The normal pool elevation of Lake Wallula is approximately 340 feet
amsl. Groundwater elevations in the Upper Gravelly Sand Unit range from 345.5 to
346.75 feet amsl in March 2019 (Appendix B). Water level monitoring at the Site
demonstrate seasonal groundwater level fluctuations are generally a result of changing
pool elevations in the Columbia River.

Varying stages of the Yakima and Columbia Rivers are also responsible for seasonal
changes in groundwater flow direction. Groundwater flow directions in each
hydrogeologic unit (Upper Silt Unit, Upper Gravelly Sand Unit, and Lower Gravelly
Sand) have generally been to the east or southeast but variability of northeastern to
southern flow directions have been observed during the record of monitoring. Appendix
B presents rose diagrams of groundwater flow directions in the Upper Silt Unit and the
Upper Gravelly Sand Unit. The rose diagrams represent azimuth flow direction and
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frequency of occurrence between 2007 and 2014. The Upper Silt Unit diagram shows a
predominant flow direction to the southeast, with periodic flow occurrences in nearly all
cardinal directions. The variation in the Upper Silt Unit is partially due to the limited
extent of saturation discussed above, and the uneven topographic surface and thickness of
the Upper Silt Unit. Flow directions in the Upper Gravelly Sand Unit are also to the
southeast, but are more consistent, and are controlled by the relative stages of the Yakima
and Columbia River, as discussed above. Potentiometric maps for the Upper Silt, Upper
Gravelly Sand and Lower Gravelly Sand Units are in Appendix B.

3.4 Climate

The climate of the Richland area is semi-arid, with average annual precipitation of about
seven inches (Western Regional Climate Center, 2009). The maximum average monthly
precipitation of about one inch occurs in December, with the minimum average monthly
precipitation of 0.2 inches occurring in July. Average winter high temperatures are 40s
and 50s (degrees Fahrenheit) and lows in the 20s to 30s. During the summer, average
daytime temperatures exceed 90 degrees Fahrenheit in July, with nighttime lows in the
50s.

3.5 Terrestrial Ecological Setting

Vegetation in the Site area is generally sparse, consistent with the commercial land uses.
With the exception of the athletic fields to the west and the residential neighborhood to
the southeast of the Property, the area is typical of urban, developed commercial
properties, with vegetation limited to landscaped planting areas. Areas of the Property
with former or current soil or groundwater contamination are asphalt paved or gravel-
covered and contain limited vegetation.

3.5.1 Terrestrial Ecological Evaluation Exclusion
A Simplified Terrestrial Ecological Evaluation (Table 749-1 in WAC 173-340-900) was
prepared to evaluate potential substantial wildlife exposure to Site hazardous substances.
The Site is excluded from a Terrestrial Ecological Evaluation due to the numerical results
of the Simplified Terrestrial Ecological Evaluation Table as provided in Appendix C and
discussed in Section 6.2.2.
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4 Summary of Environmental Investigations and
Cleanup Actions

Significant environmental investigation and cleanup activities have occurred at the Site
beginning in the early 1990s. The following section summarizes these activities
according to:

e Pre-RI investigations, The Pre-RI investigations occurred between 1997 and
2008 and were conducted by EMCON and LFR. The Pre-RI investigations
focused on the characterization of potential soil and groundwater contamination
on the NCC Property and adjoining properties.

¢ Rl investigations, The RI investigations occurred between 2009 and 2019 and
were conducted by Aspect. The RI Investigations focused on assessing the
conditions of soil, groundwater, and soil vapor at the Site.

e Previous Cleanup Actions, Previous cleanup actions occurred between 1992 and
2015 and were conducted by EMCON, GeoEngineers, and Aspect. These
previous cleanup actions represent a significant cleanup effort including
removing four USTs (Section 4.3.1), excavating PCE-impacted soil (Section
4.3.2), replacing a sewer line (Section 4.3.3), and performing ISB pilot testing
(Section 4.3.4).

e RI Data Gaps investigations, The RI Data Gaps investigations occurred between
2015 and 2019. The investigations during this time were conducted by Aspect.
The data gaps investigations were conducted to address data gaps identified by
Ecology in their review of the 2015 Draft RI/FS Report (Aspect, 2015b).

All Site explorations are shown on Figure 3. Table 1 presents a completion summary for
all monitoring wells completed at the Site. All soil boring and monitoring well
completion logs can be found in Appendix A. All historical soil sampling results are
included in Appendix D. All historical groundwater sampling results are included in
Appendix E. All environmental data presented in this Rl Report has been uploaded to and
accepted by Ecology to their Electronic Information Management (EIM) system.

4.1 Pre-Rl Investigations 1997-2008

4.1.1 EMCON Remedial Investigation (1997)
In 1997, EMCON, on behalf of NCC, completed investigation activities on the Property
and the adjacent RSD property, and submitted a Rl Report (EMCON, 1999a). This work
was performed under Enforcement Order No. DE 96T.C-C180, and the completed scope
included:

e Collection of 25 surface soil samples
e Collection of 35 subsurface soil samples

e Collection of 10 groundwater samples from temporary wells installed in direct-
push borings
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¢ Installation and sampling of four on-Property monitoring wells (MW-1 to MW-4)

e Sampling of two monitoring wells (MW-D and MW-E) located on the RSD
property

e Slug testing of on-Property monitoring wells

Soil samples were analyzed for volatile organic compounds (VOCs), with select samples
also analyzed for gasoline-, diesel-, and oil-range total petroleum hydrocarbons (TPH).
Fourteen subsurface soil samples were also analyzed for total organic carbon (TOC).
Three rounds of quarterly groundwater monitoring were performed. Groundwater
samples were analyzed for VOCs, benzene, toluene, ethylbenzene, and xylenes (BTEX),
and gasoline-, diesel-, and oil-range TPH.

Monitoring wells MW-1 to MW-4 were completed with screened intervals in the Upper
Silt and Gravelly Sand Units. As such, water quality, groundwater elevation, and
hydraulic conductivity data from these wells are not unit discrete. Investigation results
indicated the presence of PCE, TCE, xylenes, and gasoline-range TPH in soil and PCE
and TCE in groundwater at the Property. Groundwater samples from well MW-E on the
RSD property also contained detectable concentrations of PCE and TCE.

4.1.2 LFR Supplemental Characterization (2007)
A supplemental soil and groundwater characterization event was performed at the NCC
Property by LFR Inc. in May and June 2007 (LFR, 2007). The additional characterization
was conducted following years of groundwater monitoring after the 2000 soil removal
action (Section 4.3.2) The supplemental soil and groundwater characterization included:

e Assoil investigation focused on shallow soil quality along utility lines (water and
sewer) and beneath the dry cleaning building.

e Decommissioning of wells MW-1 to MW-4, which were screened within both the
Upper Silt and Upper Gravelly Sand Units.

¢ Installing and sampling 11 new monitoring wells at five locations. Each well
location included a shallow well (MW-5S to MW-9S) completed within the
Upper Silt Unit, and a deep well (MW-5D to MW-9D) completed to the base of
the Gravelly Sand Unit. One intermediate depth well (MW-71) was completed at
the top of the Gravelly Sand Unit, immediately below the Upper Silt Unit.

e Collecting soil samples during drilling of well MW-8D for laboratory analysis of
VOCs.

e Completing a follow-up groundwater sampling event in November 2007.

PCE was detected in nine of ten soil samples collected from beneath the dry cleaning
building slab at depths ranging from 5 inches to 2.2 feet. The highest detected sample
was next to the floor drain inside the building and was a slight exceedance of the MTCA
Method A soil screening level of 0.05 mg/kg. The remaining detections were below the
screening level. Acetone was also detected in four of these ten soil samples. PCE
degradation products trichloroethylene (TCE), cis-1,2-dichloroethene (cis-DCE), and
vinyl chloride (VC) were not detected in any soil samples. PCE and degradation products
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were detected in groundwater sampling from the Upper Silt Unit, the Upper Gravelly
Sand Unit, and the Lower Gravelly Sand Unit.

4.1.3 LFR Additional Investigation (2008)
An additional investigation was completed by LFR in 2008 to assess off-Property soil
and groundwater quality (LFR, 2008 and LFR, 2009). The completed scope of work
included:

e Installing and sampling a three-well cluster upgradient of the Property. The
cluster included MW-11S in the Upper Silt Unit, MW-111 completed in the
Upper Gravelly Sand Unit, and MW11-D in the Lower Gravelly Sand Unit (Table
1).

e Installing and sampling Upper Gravelly Sand Unit monitoring well pairs on the
adjacent RSD property (MW-10I and-10D and MW-121 and -12D) and the
downgradient Albertsons property (MW-131 and -13D and MW-141I and -14D).

e Slug-testing of monitoring wells MW-5S, MW-7S, and MW-9S and MW-5D,
MW-7D, and MW-9D to estimate hydraulic conductivities.

e Completing subsequent groundwater monitoring events in August and November
2008.

No detections of hazardous substances were observed in soil. PCE, TCE, and chloroform
were detected in groundwater samples collected from the intermediate wells located on
the Albertsons property (MW-131 and MW-141) and in the northeastern part of the RSD
property (MW-10I). PCE and TCE were not detected in any of the deep wells, the MW-
11 upgradient well cluster, or the wells located in the southwestern part of the RSD
property (MW-12I and MW-12D).

4.2 Rl Investigations by Aspect 2009 - 2017

This section provides a summary of Site RI investigations conducted by Aspect.

4.2.1 Soil Assessment - On-Property and Adjacent Richland School
District Property (2009)

Eighteen direct-push borings (DP-1 to DP-18) were advanced to characterize soil beneath
and near the NCC building, beneath the base of the 2000 soil excavation, discussed in
Section 4.3.2, and on the RSD property.

PCE impacts were documented in the Upper Silt Unit below the base of the 2000
remedial excavation, which did not extend below the water table or under the NCC
building. Several direct-push samples replicating post-2000 excavation confirmation
samples were collected from the Upper Silt Unit immediately below the excavation
backfill at borings DP-17 and DP-18 where PCE was detected. At locations DP-11, DP-
14, and DP-15, PCE concentration increased with depth to a maximum depth of 23 feet
bgs in the Upper Gravelly Sand Unit.

Three soil borings (DP-19 through DP-21) were also drilled on the RSD property to
assess potential sources on the RSD property. PCE was not detected in the Upper Silt
Unit soil samples analyzed from these borings.
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4.2.2 Reconnaissance Groundwater Assessment - Off-Property
Areas (2009)
A reconnaissance groundwater sampling program was completed in 2009 to delineate
off-Property groundwater impacts. The reconnaissance groundwater sampling program
included collection of groundwater grab samples from 3 borings on the RSD property
(DP-19 through DP-21), and 6 borings on the Albertsons property (DP-22 through DP-
27) in 2009. The results of these reconnaissance groundwater samples were used to
scope the locations of the permanent groundwater monitoring wells (see Section 4.2.6).

4.2.3 Off-Property Soil Vapor Sampling (2010-2013)
Collection of soil vapor samples was completed on the former Albertsons property to
evaluate potential vapor intrusion in the Albertson’s building soil vapor pathway.
Three soil vapor probes (VP-01, VP-02, VP-03) were installed in in the Albertsons
building in November 2010. The construction and sampling of the vapor probes was
consistent with the methods outlined in the Ecology-approved Data Gaps
Investigation Work Plan Addendum (Aspect, 2011a). Sampling protocols included the
use of active helium leak detection using a helium-charge sampling shroud. Vapor
samples were collected on five occasions between November 2010 and October 2013
and the results are presented in Table 5.

4.2.4 Supplemental On-Property Floor Drain Assessment (2010)
A floor drain located inside the NCC building was evaluated for connection to the
sanitary sewer using extended tracer testing (Aspect, 2010). The tracer test did not
confirm hydraulic connection to the sewer. During subsequent drilling of direct-push
explorations adjacent to the south wall of the NCC building, elevated temperatures were
noted in saturated soil at boring DP-13, indicating potential discharge of warm water to
the subsurface.

The NCC building side sewer drain line was video surveyed in September 2010 (Aspect,
2011b). This survey revealed an approximate 60-foot section of damaged pipe where
wash water from the NCC building leaked into the subsurface. No discharge appeared to
be reaching the main sewer in Stevens Drive. The section of side sewer line was restored
(see Section 4.3.3).

4.2.5 Supplemental Soil Assessment - Adjacent Richland School

District Property (2010 and 2012)

Supplemental soil assessment activities were completed on the RSD property in October
2010 (Aspect, 2010). Soil samples from the Upper Silt Unit and the Gravelly Sand Unit
locations MW-151 and MW-161 were collected for laboratory analysis. In the
explorations installed on the RSD property between 2008 (LFR) and 2010 (Aspect), PCE
was not detected at concentrations above the MTCA Method A soil screening level of
0.05 milligrams per kilogram (mg/kg) in any of the Upper Silt or Gravelly Sand Unit
samples analyzed.

A supplemental shallow soil and groundwater investigation consisting of 18 direct push
borings (DP-28 through DP-45) was conducted on the RSD property in January 2012
(Aspect, 2012). This investigation focused on sampling near existing and historical site
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features of interest relative to potential sources on the Property and on the RSD property.
These samples helped to further refine the extent of PCE impacts to soil on Property and
on the adjacent northern portion of the RSD property.

4.2.6 Site-Wide Groundwater Monitoring (2010 to 2015)
Supplemental monitoring well installations were completed in October 2010 and January
2012. This task included installation of three new wells on the RSD property (MW-15S,
MW,-15I, and MW-161), one new well on the NCC property (MW-61), and five new
wells on the former Albertsons property (MW-171, MW 181, MW-191, MW-211, and MW-
21172).

Initial monitoring results indicated that additional monitoring wells were needed to
complete the delineation of groundwater impacts. Installation of six new Upper Gravelly
Sand Unit wells was completed in January 2012. These wells included:

e Well MW-261 on the south portion of the NCC property
e Well MW-25I on the southeast corner of the RSD property
e Well MW-24I on the northern portion of the former Albertsons property

e Wells MW-20I, MW-221, and MW-23I located along the western side of
Goethals Drive within the City of Richland right of way

Site-wide groundwater sampling events were completed in November 2010, March 2011,
June 2011, and October 2011. After well network expansion in January 2012, additional
groundwater monitoring events were completed for eight consecutive quarters, with the
last event completed in December 2014. Site groundwater quality is summarized in
Section 5.5.

4.2.7 RI Data Gaps Investigations
Aspect prepared a Draft RI/FS; Aspect, 2015b) to summarize the numerous investigations
conducted at the Property between 1990 to 2015 on behalf of HLH, Inc. The report was
submitted to Ecology in July 2015. Ecology issued comments on the Draft RI/FS in a
November 15, 2015 letter. Ecology issued a second letter on December 9, 2015
identifying further site investigation that Ecology believed to be necessary for the
completion of the Draft RI/FS per Agreed Order DE6558 prior to issuing a formal
opinion letter on the Property.

Aspect implemented two work plans to address Ecology comments necessary to address
RI data gaps and completion of the RI/FS. A RI Data Gaps Work Plan to conduct
investigation activities was implemented (Aspect, 2016) and a Continued RI Data Gaps
Work Plan was implemented (Aspect, 2017) beginning in July 2016 and ending in March
2019. The planned investigations described in the workplans addressed the following
information required by Ecology.
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4.2.7.1 Remedial Investigation Data Gaps Work Plan (2016)
Aspect implemented the Ecology-approved Remedial Investigation Data Gaps Work
Plan (2016 Work Plan; Aspect, 2016) to address RI data gaps. The objectives of the 2016
Work Plan included:

e Continued monitoring of degradation products generated during the in situ
bioremediation (ISB) pilot test initiated by Aspect on behalf of HLH in February
2014.

e Additional groundwater delineation to the south of Lee Boulevard.

e Soil vapor sampling on the NCC and Richland School District (RSD) properties
to evaluate the potential for vapor intrusion risk.

The implementation of the 2016 Work Plan included:

e Installation of two new monitoring wells in the Upper Gravelly Sand Unit,
MW-331 and MW-34l. These locations were installed south of Lee Boulevard,
in order to delineate the downgradient extent of PCE-impacted groundwater
within the Gravelly Sand Unit.

e Two Site-wide groundwater sampling events on July 11-13 and November 14-
16, 2016 including the new monitoring wells. Groundwater analytical results
are presented in Table 2.

e Soil vapor sampling at the NCC and RSD buildings to evaluate the soil vapor
intrusion pathway. Four new sub-slab vapor monitoring probes were installed to
evaluate potential soil vapor intrusion in buildings on the NCC and RSD
properties. The sub-slab vapor samples were collected from the four new
sampling points in July and November 2016, concurrent with the groundwater
sampling events. Soil vapor results are shown in Table 5.

4.2.7.2 Continued Remedial Investigation Data Gaps Work Plan (2017)
The results of the 2016 Work Plan were summarized in a Continued Remedial
Investigation Data Gaps Work Plan (2017 Work Plan; Aspect, 2017), in order to address
Ecology comments necessary to address the continuation of the RI data gaps
investigation activities per Ecology’s letter request dated January 31, 2017. Ecology
approved the 2017 Work Plan on August 10, 2017.

The objectives of the 2017 Work Plan included:
e Continued Site-wide groundwater monitoring.
e Indoor air sampling in the NCC building.

e Continued in situ bioremediation (ISB) pilot testing, and continued monitoring of
ISB performance, including source and degradation products, and other
biogeochemical indicators.

The 2017 Work Plan implementation began in September 2017 and was completed in
April 2019 and consisted of:
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e Additional pilot test groundwater monitoring, including an injection event in the
ISB pilot area, and additional post-injection monitoring of biostimulants to
address the fate and transport of degradation products and support the evaluation
of downgradient degradation processes. A second I1SB injection event occurred in
September 2017 and subsequent performance monitoring.

e Six Site-wide groundwater monitoring events were conducted quarterly through
March 2019.

e Indoor air sampling in the NCC building in March 2018. Sampling locations (1A-
06 and IA-07) were co-located with sub-slab sampling locations VVP-06 and VP-
07, respectively. The results of the indoor air sampling are summarized in
Table 6.

e To assist in establishing the southern boundary of impacts in the Upper Gravelly
Sand Unit, data from selected wells at the L&L Exxon Site was incorporated. The
L&L Exxon (FS/ID 78835792) Site, located approximately 800 feet southeast of
the NCC at the intersection of Lee Boulevard and Goethals Drive, is an orphan
cleanup Site currently under the management of Ecology’s Cleanup Sites
Initiative Program. As part of the 2017 Work Plan, monitoring wells on L&L
property sampled concurrently with Site-wide groundwater monitoring and used
to delineate the southern boundary of the impacted groundwater.

The results of the 2017 Work Plan were summarized in the Data Summary Memo
(Aspect, 2019).

4.3 Previous Cleanup Actions 1992 - 2019

This section provides a summary of previous cleanup actions conducted at the NCC
property. The extent and details of each completed cleanup action is presented on
Figure 6.

4.3.1 UST Removals (1992)
Two 1,200-gallon Stoddard solvent USTs were removed from the Property in 1992. In
addition, one 10,000-gallon UST, reportedly containing Bunker C fuel, and one 500-
gallon UST, reportedly containing kerosene, were also removed from the Property. The
locations of the UST excavations are shown on Figure 6.

Between 75 to 100 cubic yards of soil excavated during removal of the USTs was
reportedly stockpiled on plastic sheeting immediately west of the NCC building. This
stockpile reportedly remained on-Property until at least 1997 (EMCON, 1997). Soil and
groundwater samples collected from the UST excavations reportedly contained detectable
PCE, cis-DCE, 1,2-dichloroethane, BTEX compounds, and TPH (EMCON, 1999a).

4.3.2 Interim Cleanup Action (2000)
Based on the results of the 1999 RI, EMCON prepared a Cleanup Action Plan (CAP) in
1999 (EMCON, 1999b). The CAP identified six areas of impacted soil requiring
remediation:

e The area of the former 500-gallon and 10,000-gallon USTs, where TPH and PCE
were detected
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e The area of the former 1,200-gallon USTs, where TPH and PCE were detected
e The area of the former drum rack area, where TPH and PCE were detected

e The area around well MW-3, located at the northwest corner of the Property,
where PCE was detected

e The area of surface soil at the location of the former UST excavation stockpile,
where PCE was detected

e The area at the southern Property boundary, where PCE was detected in surface
soil

The CAP was implemented between February and August 2000 under the direction of
GeoEngineers, Inc. and reported in the Report of Interim Cleanup Action (GeoEngineers,
Inc., 2001). The cleanup action consisted of:

e Removal of overlying structures (wood storage sheds, landscaping, fences, and
asphalt)

e Excavation of approximately 5,100 tons of PCE-impacted soil

e On-Site passive atmospheric volatilization treatment of soil with PCE
concentrations greater than the 60 mg/kg

e Off-Site disposal of contaminated soil with PCE concentrations less than the 60
mg/kg

e Confirmation sampling of the excavation base and sidewalls
e Backfilling of the remedial excavation with clean imported fill

e Decommissioning and replacement of wells MW-1 and MW-3, which were
located within the excavated area

The 2000 remedial excavation generally extended to at a depth of approximately 10 feet
bgs, or the high groundwater table elevation. The excavation extended laterally to the
practical extent based on property boundaries and other key features — it extended south
onto the RSD property, to the northern Property boundary, and west to bank of
stormwater ditch as shown on Figure 6.

Confirmation samples collected from the 2000 remedial excavation sidewalls generally
did not contain detectable concentrations of PCE. Exceptions to this were several sample
locations adjacent to the dry cleaning building and along the north Property boundary,
where additional excavation could not be performed (GeoEngineers, 2001), and several
locations on the RSD and the adjacent property to the west. Detected PCE concentrations
from on-Property sidewall confirmation samples ranged from 0.08 to 11.34 mg/kg.
Detected PCE concentrations from the off-Property sample locations ranged from 0.06 to
0.08 mg/kg.
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Twenty of 22 confirmation samples collected from the base of the 2000 remedial
excavation contained detectable concentrations of PCE. PCE concentrations in these
samples ranged from 0.06 mg/kg to 3.18 mg/kg.

4.3.3 Sewer Line Excavation and Replacement (2011)
Following discovery of the leaking side sewer in 2010, NCC received a letter from
Ecology requesting that the line be repaired under Agreed Order DE6558, due to the
following concerns (Ecology, 2010):

e Leakage from the line may have contributed to the observed impacts to Site soils
and groundwater from PCE and degradation products.

e The elevated temperature of the discharge water (compared to groundwater
temperatures) could increase the solubility of contaminants.

e Unauthorized discharge of “gray water” is not permitted under the State Waste
Discharge Regulations (Revised Code of Washington (RCW) 90.48 and
Washington Administrative Code (WAC) 73-216).

The March 2011 repair included replacement of approximately 50 linear feet of sewer
line, conducted in accordance with an Ecology-approved Work Plan (Aspect, 2011b).
Oversight of the repair confirmed that the line was leaking in numerous locations.
Analysis of soil samples collected during the repair confirmed the presence of trace
concentrations of PCE and degradation products in soil below the sewer line.

The sewer line repair generated 59 tons of soil containing PCE and degradation products.
The excavated soil was disposed at the Chemical Waste Management facility in
Arlington, Oregon on April 20 and 28, 2011.

4.3.4 In Situ Biostimulation Pilot Testing (2014-2019)
Aspect prepared a Remediation Pilot Testing Technology Evaluation Memorandum
(Aspect, 2013a) that recommended that an in situ biostimulation (1SB) pilot test be
performed in the Upper Silt Unit and in the Upper Gravelly Sand Unit on the Property
(see Figure 8). Aspect subsequently prepared a Pilot Test Engineering Design and
Implementation Plan (ISB Pilot Test Plan; Aspect, 2013b). The ISB Pilot Test Plan
defined the objectives, procedures, and evaluation methods for ISB pilot test
implementation. The ISB pilot test was performed to evaluate whether ISB is a suitable
technology for reducing source zone concentrations in both soil and groundwater at the
Site and enhancing natural attenuation of groundwater.

The objectives of the ISB pilot test (see Figure 7) included:

e Evaluate the injectivity of biostimulants into the Upper Silt Unit and Upper
Gravelly Sand Unit.

e Evaluate the detectability, distribution, mobility, and attenuation of biostimulants.

e Evaluate the effect of biostimulants to the native microbial populations and
taxonomy to assess the ability of the microbes to bioattenuate PCE and its
bioattenuation degradation products.
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e Evaluate the concentrations of competitive electron acceptors to assess the effect
and resilience of ISB, and the correlation between reducing conditions and the
reductive dechlorination of PCE and its bioattenuation degradation products.

e Evaluate the concentrations of chlorinated VOCs during pilot testing to assess the
ability of ISB to effectively reduce PCE and its degradation products in soil and
groundwater.

The scope of work included:
e Installing 10 temporary injection wells in the Upper Silt Unit
e Installing 5 injection wells in the Upper Gravelly Unit
e Collecting baseline soil and groundwater samples from pilot test wells
e Injecting biostimulant solution into injection wells
e Groundwater sampling to measure impact of pilot test

The results of the ISB pilot test can be found in the ISB Pilot Test Evaluation and
Groundwater Monitoring Report (Aspect, 2015a), the 2016 Work Plan (Aspect, 2016),
and the 2017 Work Plan (Aspect, 2017). The Pilot Test results inform the Feasibility
Study and are summarized in Section 9.2.

4.4 Cleanup Actions on Adjacent Properties

This section provides a summary of previous cleanup actions conducted at the properties
adjacent to New City Cleaners. The extent and details of each completed cleanup action
is presented on Figure 6.

4.4.1 RSD UST Excavation (1991)
Five USTs were removed from the RSD property in 1991 as part of a site assessment and
tank decommissioning. This included a 1,000-gallon tank containing waste oil and
gasoline, located on the north side of the RSD building. Waste oil contamination was
found in the soil surrounding this tank. The other four tanks were located on the southeast
side of the RSD building and included two 5,000-gallon tanks, one containing gasoline
and one containing diesel, a 500-gallon tank containing #2 diesel, and a 9,000-gallon tank
containing bunker oil. There was substantial contamination in the surrounding soil
associated with the 500- and 9,000-gallon tanks.

A total of 324 cubic yards of petroleum contaminated soil was excavated during removal
of the USTs and was transported to the City of Richland Landfill for disposal. The
locations of the UST excavations are shown on Figure 6. Soil and groundwater samples
collected from the UST excavations reportedly contained detectable TPH.

Groundwater monitoring at five monitoring wells on the property after the UST removal
did not identify any TPH contamination on the property. However, there was significant
TCE and PCE contamination found in monitoring wells adjacent to the NCC property
(EP Johnson, 1992).
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4.4.2 RSD Excavation (1993)
Two areas were excavated on the RSD property in 1993 after contamination was
identified during a building renovation. Area 1, which encompasses the western half of
the current RSD parking lot, contained soil with detectable TPH. Area 2, located to the
northwest of the RSD building, contained soil with detectable TPH and BTEX
compounds. Approximately 1,600 cubic yards of soil was excavated and disposed of at
the City of Richland landfill (SEG, 1993). The locations of the excavation areas are
shown on Figure 6.
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5 Nature and Extent of Contamination

5.1 Reported PCE Releases

The dry cleaning solvent PCE was used for dry cleaning operations at NCC since at least
1974 and was discontinued in 2014. Historical releases of PCE have impacted soil and
groundwater at the Property, and PCE-impacted groundwater has migrated onto adjacent
properties to the south, east, and northeast. Historical releases of PCE to soil and
groundwater at the Site include the following:

e The reported 1975 release from the drum rack located near the south Property
boundary

e Reported disposal of dry cleaning wastes in dumpster(s) situated in various
locations on the western undeveloped portion of the Property from 1974 through
the early 1980s

e Potential releases of PCE originates from a floor drain inside the NCC building
entering a leaking side sewer line

5.2 Constituents of Concern

An evaluation of all RI soil and groundwater data was conducted to identify constituents
of concern (COCs) for the Site. The statistical evaluation of all Site soil and groundwater
data from samples collected between 2000 and 2019 is presented in Tables 3 and 4,
respectively. The following chemicals were detected in greater than five percent of the
soil and/or groundwater samples, at concentrations that exceed MTCA preliminary
screening levels and are selected as Site COCs.

e Soil COCs: PCE is the primary COC in soil. Degradation products TCE and cis-
DCE have been detected in soil with one exceedance of the TCE screening level.
However, the presence of these low-level degradation product detections is due to
presence of PCE.

Diesel-range TPH was detected at a significant concentration at sidewall samples
SW-A1-3 and SW-A2-1 during the 2000 cleanup action and is therefore retained
as a soil COC in the vicinity of these locations.

e Groundwater COCs: PCE and degradation products TCE, cis-DCE, and vinyl
chloride are the COCs in groundwater.

e Indoor Air COCs: PCE and degradation products TCE and vinyl chloride are
the COCs in indoor air.

e Soil Vapor COCs: PCE and degradation products TCE and vinyl chloride are the
COCs in soil vapor.
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5.3 Proposed Cleanup Levels

Proposed Site cleanup levels (CULS) for soil and groundwater COCs are the Method A
CULs (WAC 173-340-900) for those COCs that have a Method A CUL, and the Method
B formula values posted in the CLARC database as of October 1, 2019 for COCs without
a Method A CUL. CULs for indoor air, and soil vapor screening levels are the formula
values posted in the CLARC database as of October 1, 2019. A summary of proposed
CULs for COCs in all Site media is provided in Table 7.

Table 7. Proposed Cleanup Levels for Site COCs

Indoor Air Soil Vapor
Soil Groundwater Proposed
Proposed
. Proposed Proposed Sub-slab
Chemical Name Cleanup .
Cleanup Levels Cleanup Levels Screening
Levels
(mg/kg) (ug/L) (ug/m?)* Levels
(Hg/m3)*
Diesel-range TPH 2000 N/A N/A N/A
Tetrachloroethylene (PCE) 0.051 5.02 9.62 320
Trichloroethylene (TCE) 0.03! 5.02 0.37 12
cis-1,2-Dichloroethylene (DCE) 1608 168 N/A N/A
Vinyl chloride 0.673 0.151 0.28 3.4

1 MTCA Method A Cleanup Level.

2MTCA Method A Cleanup Level, per requirement in Agreed Order.

3 MTCA Method B Formula Value from CLARC as of October 1, 2019.

4MTCA Method B Formula Value from CLARC as of October 1, 2019. Not adjusted for commercial use scenario in order to use most
conservative value.

5.4 Soil Impacts

The extent of soil with COC concentrations above proposed CULSs is shown in Appendix
F. All historical soil sampling results are also provided in Appendix D. Given the depth
of saturated samples (up to 24 feet bgs) in the groundwater plume, Figure 8 presents the
inferred extent of soil above proposed CULs equal to or less than 15 feet deep.

Soil impacted with COCs above proposed CULs was documented in the Upper Silt Unit
(Figure 8) beneath the western half of the NCC building. The locations with exceedances
depicted on Figure 8 either 1) are unsaturated sidewall confirmation samples 2) are
bottom saturated confirmation samples 3) or from underneath the NCC building
inaccessible to removal.

Soil impacted with COCs above proposed CULs was documented in the Upper Gravelly
Sand Unit (Appendix F) in the same footprint of the Upper Silt Unit. All Upper Gravelly
soils are saturated and in the presence of high concentration groundwater and in soil-
groundwater phase equilibrium.

In the Lower Gravelly Sand Unit, no soil samples collected during the RI exceeded
proposed CULSs.
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5.5 Groundwater

The extent of impacted groundwater with COCs at concentrations above proposed CULS
is shown on Figures 9, 10, and 11. A tabular summary of groundwater sample results is
presented in Table 4. All RI groundwater sampling results are provided in Appendix E.

In the Upper Silt Unit (Figure 9), groundwater with PCE concentrations above proposed
CULs was documented beneath western portions of the NCC property and extending onto
the northern and central portions of the RSD property, in 2014. As shown in Figure 9, the
dissolved-phase PCE plume in the Upper Silt Unit has decreased and proposed CUL
exceedances is limited to MW-08S, in the northeastern portion of the NCC property.

In the Upper Gravelly Sand Unit, the inferred extent of PCE exceedances of proposed
CULs in 2014 were significantly larger than observed in 2019 (Figure 10). The highest
concentrations of PCE and degradation products were recorded beneath the central
portion of the NCC building and the northern portion of the RSD property. The extent of
cis-DCE in groundwater above proposed CULSs is limited to the downgradient side of the
NCC Building and the RSD property (Figure 11). The ISB pilot testing resulted in
increasing concentrations of cis-DCE during 2014 and later in 2018 but the downgradient
extent of cis-DCE has been defined at MW-161. Sufficient time has passed for the arrival
of the cis-DCE plume at locations downgradient of MW-161; however, no increases in
cis-DCE concentrations have been observed indicating the natural attenuation of the cis-
DCE concentration and a stable plume condition.

The extent of proposed CULSs in the Upper Gravelly Sand Unit was constrained to the
southwest by well MW-121 and MW-25I, to the north by well MW-24l, to the northeast
by MW-20I, to the east by MW-221 and MW-231. The toe of the groundwater plume, to
the southeast, is bound by the locations of MW-33I and MW-34I*.,

No Lower Gravelly Sand Unit groundwater samples contained COCs exceeding the
proposed Site CULs. The upward vertical hydraulic gradient within the Gravelly Sand
Unit promotes primarily horizontal COC migration through the Upper Gravelly Sand
Unit.

5.6 Soil Vapor and Indoor Air

Sub-slab soil vapor samples were collected beneath the former Albertsons store, the RSD
building, and the NCC building as part of the RI. The on- and off-Property soil vapor
sampling locations are shown on Figure 3, and complete soil vapor sampling results are
presented in Table 5. The soil vapor and indoor air sampling locations on the NCC
property are shown on Figure 12.

None of the soil vapor samples collected from beneath the RSD building (VP-04 to VP-
05) contained COCs at concentrations above the proposed sub-slab soil vapor screening
levels. None of the soil vapor samples collected from beneath the former Albertsons

! The PCE concentrations at MW-331 and MW-341 fluctuate below, at and slightly above the CUL.
The Final 2016 RI Data Gaps Investigation Work Plan addressed the downgradient plume extent with
the installation of MW-33I and MW-34I as presented in the 2017 Continued RI Data Gaps
Investigation Work Plan.

PROJECT NO. 090018 « DECEMBER 20, 2019 FINAL 21



ASPECT CONSULTING

store (VP-01 and VVP-03) contained COCs at concentrations above the proposed sub-slab
soil vapor screening levels, except one soil vapor samples VP-02 (330 p/m?®) collected in
November 2010, which contained COCs at concentrations above the proposed sub-slab
soil vapor screening level (320 w/md).

Four additional quarters of sub-slab soil vapor sampling were conducted at this location,
and the concentration of COCs has remained below the sub-slab soil vapors screening
level for each subsequent sampling event. The screening levels are considered
conservative to prevent exceedances compared to Site-specific Method B-based indoor
air CULs for a commercial worker scenario (see Table 7). Ecology concluded that there
is no concern of vapor intrusion risk at the former Albertsons or the RSD buildings in
their January 31, 2017 letter (Ecology, 2017).

The soil vapor samples collected from beneath the NCC building (VP-06 and VP-07)
contained COCs at concentrations above the proposed sub-slab soil vapor screening
levels (Figure 12). PCE was detected at concentrations of 1.7 and 2 ug/m? less than the
proposed CUL of 9.62 ug/m?®. 1,2-Dichloroethane (EDC) was detected in the indoor air
samples collected at the NCC property. The highest concentration of EDC detected (0.11
wm?) marginally exceeds the MTCA Method B Indoor Air Cleanup Level of 0.0962
pw/m?. EDC is not a Site COC and its detection in indoor air sampling is likely associated
with the active dry cleaning operations.
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6 Conceptual Site Model

6.1 COC Fate and Transport

The fate and transport of COCs at the Site consists:

e Migration of released PCE through vadose and saturated soils
e Leaching of COCs from soil to groundwater
e Dissolved-phase COC transport in groundwater

e Volatilization of COCs present in unsaturated zone soil and groundwater, and
subsequent vapor-phase migration in soil gas

Migration of released PCE through vadose and saturated soils

Historical releases of PCE were likely primarily to shallow, unsaturated (vadose zone)
soil. Released PCE then migrated downward through the unsaturated and saturated
portions of the Upper Silt Unit. Migration likely occurred through a combination of free
liquid movement, and dissolved-phase migration during periods of infiltrating rainfall.

PCE-impacted vadose zone soil was removed from the Property during the soil
excavation completed in 2000 (GeoEngineers, 2001). The areal extent of the 2000 soil
removal action is shown on Figure 6. Residual soil impacted beneath the NCC building,
and in other areas below a depth of approximately 10 ft bgs were not addressed during
the 2000 remedial excavation.

PCE Concentrations in soil in the Gravelly Sand Unit are low throughout most of the
Property as shown in Appendix F. An exception to this is the area beneath and to the
south of the NCC building, where elevated concentrations of PCE are present in saturated
soil of the upper Gravelly Sand Unit at locations DP-11, DP-14, and DP-16 and are in
phase equilibrium with groundwater concentrations.

Further evidence of low PCE concentrations at the Site is shown in documented
groundwater concentrations, which have never been indicative of the presence of any
dense non-aqueous phase liquid (DNAPL). High PCE exceedances can result if DNAPL
is present. Lastly, the current concentrations in groundwater suggest there is limited
remaining source of PCE in soils at the NCC building.

Leaching of COCs from soil to groundwater

Groundwater impacts at the Site are in the Upper Silt and Upper Gravelly Sand Units.
Dissolved-phase PCE and PCE degradation products have migrated to properties to the
east, south, and southeast. PCE has not been detected in deeper groundwater from the
Lower Gravelly Sand Unit at concentrations above screening levels.

Periodic groundwater monitoring performed since 2000 has confirmed that only limited
reductions in dissolved PCE concentrations occurred after completion of the 2000 soil
removal. These findings indicate that residual PCE present in saturated soil, below the
depth of the 2000 excavation, was the primary source to groundwater. The ISB Pilot Test
has reduced the PCE concentrations in groundwater to below screening levels suggesting
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that the current rate of bioremediation of dissolved phase PCE in the treatment area
exceeds the mass transfer rate from the residual-impacted soil to groundwater.

Migration of dissolved-phase COCs in groundwater

The dissolved phase PCE plume defines the Site boundary and represents the largest
remediation challenge. The dissolved-phase plume in the Upper Silt Unit is currently
limited to one monitoring well, MW-8S as a result of ISB Pilot Testing. Changes in
groundwater flow direction in the Upper Gravelly Sand Unit have resulted in a broad,
low concentration, diffuse PCE plume. A cis-DCE plume of smaller footprint exists on
the RSD property that has not migrated beyond MW-161.

Volatilization of COCs present in unsaturated zone soil or groundwater, and
subsequent vapor-phase migration in soil gas

Volatilization of PCE and degradation products from the water table occurs throughout
the groundwater plume. West of Stevens Drive, the water table is located within the
Upper Silt Unit. East of Stevens Drive, the Upper Silt Unit becomes unsaturated and the
water table occurs within the Upper Gravelly Sand Unit. Concentrations of PCE in sub-
slab soil gas vary with seasonal changes in groundwater flow direction, barometric
pressure fluctuations, and HVAC pressure changes within buildings. Indoor air samples
collected in the NCC building were below proposed CULSs indicate there is no exposure
and no mitigation necessary.

6.2 Exposure Pathways and Receptors

6.2.1 Human Receptors

6.2.1.1 On Property - Current and Future Industrial/Commercial Worker
Commercial workers represent the most likely potential for exposure based on current
land use and the proximity to potential exposure pathways at the Site. Current and future
commercial workers include operational employees and future construction workers.
Potential exposure pathways are direct soil contact, future use of groundwater, and vapor
intrusion.

6.2.1.2 Off Property - Future Drinking Water Consumption
Though off Property groundwater within the Site is not currently used for potable supply,
the maximum beneficial use of groundwater at the Site is considered potable supply.
Future use of Site groundwater as drinking water is considered highly unlikely because
the Site falls within the City of Richland’s water service area. The City of Richland
Municipal Code does not prohibit private water systems, but it does require that the
owner of any occupied structure has a connection to the public water supply, where a
water supply line exists within 300 feet of the property boundary (Richland Municipal
Code 18.10.010). In the unlikely event that a private water supply is proposed, a
dedicated permit is required to install and operate a water supply well within the service
area (Richland Municipal Code 18.14.020).

6.2.2 Ecological Receptors
The potential exposure pathway for wildlife is direct soil contact. The majority of the Site
is covered with buildings, asphalt, and concrete, thus limiting exposure to terrestrial
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wildlife. However, the westernmost portion of the New City Cleaners property is a
crushed gravel surface.

A Simplified Terrestrial Ecological Evaluation (Table 749-1 in WAC 173-340-900) was
prepared to evaluate whether substantial wildlife exposure to Site COCs is likely.
Appendix C includes the completed Table 749-1 Simplified Terrestrial Ecological
Evaluation. Based on the results of this numerical evaluation, land use at the Site and the
surrounding area makes wildlife exposure unlikely, and the Site is excluded further
consideration of terrestrial exposure risk.
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7 Cleanup Requirements

7.1 Applicable or Relevant and Appropriate Requirements
(ARARS)

The MTCA (Chapter 70.105D Revised Code of Washington [RCW]) requires that
cleanup actions comply with applicable state and federal laws (WAC 173-340-
360(2)a(iii)), which include legally applicable requirements, as well as requirements that
the department determines are relevant and appropriate. ARARs for cleanup actions often
include various construction-related permits, air emission requirements, water discharge
requirements, off-site disposal requirements, and other issues related to impacts in and
around the site. ARARs can be categorized as follows:

e Chemical-specific ARARs are laws and requirements that establish health- or
risk-based numerical values or methodologies for developing such values. These
ARARSs are used to establish the acceptable concentration of a chemical that may
remain in or be discharged to the environment. As such, chemical-specific
ARARs are considered in developing cleanup standards.

e Action-specific ARARs are performance, design, or other requirements that may
place controls or restrictions on a particular remedial action.

e Location-specific ARARs are requirements that are triggered based on the
location of the remedial action to be undertaken.

The MTCA Cleanup Regulation (Chapter 173-340 WAC) authorizes Ecology to adopt
cleanup standards for groundwater, soil, surface water, and air at sites where hazardous
substances are present, and establishes processes for identifying, investigating, and
cleaning up these sites.

Other potentially applicable regulatory requirements for cleanup actions include:
e The federal Clean Water Act (33 United States Code [USC] Section 1251)

e The Washington Water Pollution Control Act (Chapter 90.48 RCW
Chapter 173-201A WAC; Chapter 173-200 WAC)

e Comprehensive Environmental Response, Compensation, and Liability Act
(CERCLA) and All Appropriate Inquiries (AAI) (40 Code of Federal Regulations
[CFR] Part 312)

e The Resource Conservation and Recovery Act (RCRA)

e Washington Hazardous Waste Management Act (Chapter 70.105 RCW;
Chapter 173-303 WAC)

e Federal and state Clean Air Acts (42 USC 7401 et seq.; 40 CFR 50; RCW 70.94;
WAC 173-400, 403)

e The State Environmental Policy Act (SEPA) (RCW 43.21C; WAC 197-11)
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e The Occupational Safety and Health Act (OSHA) (Part 1910 of Title 29 of the
Code of Federal Regulations [29 CFR 1910])

e General Occupational Health Standards (Chapter 296-62 WAC)
e Safety Standards for Construction Work (Chapter 296-155 WAC)

e Minimum Standards for Construction and Maintenance of Wells (Chapter 173-
160 WAC)

e Underground Injection Control Program (Chapter 173-218 WAC)

e Permits from local municipalities, as required, for activities at the Site. Examples
include Benton County and City of Richland permits for sewer discharges, and
City of Richland grading permits, street-use permits, or shoreline permits; and air
operating permits from the Benton Clean Air Agency

Many ARARs are commonly addressed through standard industry practices. For instance,
construction of monitoring or remediation wells will be conducted by a Washington State
licensed driller, and construction work is conducted under site-specific health and safety
plans in compliance with applicable safety regulations. ARARs that are potentially
relevant to the evaluation of remedial alternatives are identified for each alternative in
Section 9.

7.2 Media and Areas for Remedial Action Evaluation

Figure 13 shows the documented extent of soil and groundwater with exceedances of
proposed CULs. Residual soil exceedances of proposed CULSs remain at the NCC
building. The PCE plume in the Upper Silt Unit is limited to MW-08S in 2019. The PCE
plume in the Upper Gravelly Sand Unit is the actionable area that will drive development
of remedial alternatives in the FS. The cis-DCE plume in the Upper Gravelly Sand Unit is
also integral to evaluating remedial alternatives in the FS.

7.3 Points of Compliance
Points of compliance for Site groundwater, soil, and indoor air are as follows:

e Groundwater. The points of compliance for groundwater are groundwater in the
Upper Silt and Gravelly Sand Units throughout the Site.

e Soil. The points of compliance for soil, for groundwater protection, are all soil
from the surface to the bottom of the Gravelly Sand Unit. The points of
compliance for soil, for direct contact protection, are from the surface to fifteen
feet below grade.

e Indoor Air. The points of compliance for indoor air are in any occupied structure
potentially impacted by Site COCs.

7.4 Remedial Action Objectives

The remedial action objectives established for the FS are to:
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e Achieve soil cleanup standards
e Achieve groundwater cleanup standards

e Prevent exposure to soil and groundwater COCs through vapor intrusion
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8 Remedial Technologies

Potentially applicable remediation technologies were previously identified and evaluated
in the Remediation Pilot Testing Technology Evaluation Memorandum (Aspect, 2013b).
This RI/FS includes evaluation of the previously identified technologies, and additional
excavation and groundwater pumping technologies:

e Institutional Controls (IC)
e Excavation
e Air Sparging (AS)
e Soil Vapor Extraction (SVE)
e Insitu Chemical Oxidation (ISCO)
e Insitu Enhanced Anaerobic Bioremediation (EAB)
e Insitu Chemical Reduction (ISCR)
e Groundwater Pump and Treat
e Dynamic Groundwater Recirculation (DGR)
e Monitored Natural Attenuation (MNA)
These remediation technologies are briefly described below and evaluated for the Site.

8.1 Institutional Controls

Institutional controls limit or prohibit activities that may interfere with the integrity of a
remedial action and potentially result in exposure to hazardous substances. Institutional
controls may include physical measures such as fences, and formal land use restrictions,
such as deed restrictions, restrictive covenants, or maintenance requirements. MTCA
describes criteria for inclusion of institutional controls in remedial actions in WAC 173-
340-440(4) and (6). This section of MTCA indicates both that institutional controls
cannot be the primary remedial technology, and that institutional controls must be put in
place to reduce exposure where contamination remains in place above MTCA Method A
or B cleanup levels.

For this Site, institutional controls would include restrictive environmental covenants
limiting activities that could lead to potential human contact with hazardous substances.
This technology can achieve RAOs by preventing activities that could result in exposure.
Institutional controls do not contribute to achieving RAOs associated with reduction of
contaminant mass. Institutional controls are retained as a component of the remedial
alternatives.
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8.2 Excavation

Excavation has previously been implemented at the Site. Removal of readily accessible
COC-impacted soil in the vadose zone was completed on the west side of the NCC
property between February and August 2000 (GeoEngineers, 2001). As shown on Figure
6, the area of excavation extended south onto the RSD property, north to the north
property boundary, and west onto the former rail spur property.

Future excavation below the vadose zone would require dewatering to allow excavation
into the Upper Silt and Gravelly Sand Units. The high permeability of the Gravelly Sand
Unit would prohibit depressing the water table through either dewatering wells or sumps.
Excavation dewatering is considered impracticable, and therefore excavation below the
water table is also not retained.

The excavation of COC-impacted soil in the vadose zone beneath the NCC building is
not retained. The source soil has been removed to the extent practicable, and additional
excavation underneath the building would be difficult due to the inaccessibility of the
soil.

8.3 Air Sparging

Air sparging (AS) entails the injection of air into the contaminated zone to remove
contaminants in soil and groundwater and is typically paired with soil vapor extraction
(SVE). Injected air travels horizontally and vertically through the soil column, creating a
“stripping effect” that removes contaminants by volatilization. The contaminants are
transported up to the vadose zone by the injected air, where they are removed by the
applied vacuum from the SVE system. Extracted contaminants are collected for off-site
disposal, treated on-site, or discharged to the ambient air when concentrations of
contaminants are within permissible concentrations.

AS is effective for Site COCs, and is most effective in permeable, homogeneous soil. AS
is typically applied to treat groundwater, but also can be used to treat impacted soil below
the water table. The applicability of AS a potential remedial technology is largely
dependent on soil types and hydrostratigraphy, which have been well characterized at the
Site by numerous soil borings.

AS is not retained as a potential remedial technology at the Site for the following reasons:

e Remediating residual soil impacts by AS will be limited by low permeability of
the saturated portion of the Upper Silt Unit

e The confined nature of the Upper Gravelly Sand Unit will prevent collection of
air sparged into residual saturated soil sources in this unit, resulting in potential
migration of sparged air away from the treatment area along the base of the
Upper Silt Unit

8.4 Soil Vapor Extraction

SVE consists of the extraction and treatment of contaminated soil vapor from the vadose
zone. A vacuum is applied to subsurface soil by the SVE system to remove soil vapor.
Volatile constituents in unsaturated soil are removed in the vapor stream and are treated
above ground as described in section 7.2.
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SVE could be implemented at the Site by constructing shallow vertical wells, trenches, or
horizontal wells beneath the building, and using a blower to depressurize and extract soil
vapor from beneath the building. The SVE system would also include a moisture
separator to collect soil vapor and a granular activated carbon (GAC) treatment system to
treat the extracted contaminants. The infrastructure required for an SVE system can
potentially be intrusive, but there is sufficient space for an equipment enclosure, and Site
access for operations and maintenance visits is not an issue. SVE effectiveness could be
limited in the lower permeability silty vadose zone soil and by the short-circuiting of
ambient air through the non-paved permeable surface on the periphery of the building.

SVE is retained as a potential technology to remediate vadose zone soil beneath the NCC
building. SVE can complement other soil and groundwater treatment technologies,
including bioremediation technologies.

8.5 In Situ Chemical Oxidation

ISCO is a permanent remediation technology that involves injecting or mixing an
oxidation agent with organic COCs in soil and groundwater, converting them to non-
hazardous or less toxic compounds that are more stable, less mobile, and/or inert.
Oxidants react with the organic COCs, causing the rapid and complete chemical
destruction of many organic chemicals, and producing substances such as carbon dioxide
and water. Oxidizing agents include permanganate, peroxide, persulfate, percarbonate,
and ozone. These oxidants vary in strength and persistence and can potentially oxidize
dissolved metals and sterilize native bacteria. Oxidants are often introduced to the
subsurface through injection wells, direct-push injection points, sparge points, circulation
wells, or infiltration galleries. ISCO technologies can be applied to both the vadose and
saturated zones, though some reactants are not applicable in the vadose zone due to
chemical or application constraints. ISCO oxidants can persist in the treatment area for a
period of weeks to months, and multiple rounds of ISCO treatment are commonly
required to fully treat impacted soil source areas.

ISCO is considered a viable treatment option for the Upper Silt Unit and the Upper
Gravelly Sand Unit. However, the radius of influence in the Upper Silt Unit would be
limited by the low permeability of this unit, and injected ISCO reagent would likely
distribute non-uniformly into preferential pathways, requiring repeat applications. ISCO
would also inhibit the documented natural reductive bioattenuation that is occurring at the
Site by leaving residual competing electron acceptors in soil and groundwater.

ISCO treatment would be incomplete and would inhibit the natural bioattenuation in the
near and long-term. Therefore, ISCO is not retained for further consideration.

8.6 In Situ Enhanced Anaerobic Bioremediation

EAB involves stimulating microorganisms in contaminated groundwater through
injection of an electron donor to create reducing conditions and enhance the naturally
occurring reductive dechlorination process. Electron donors serve as a source of food for
bacteria and include substances such as simple sugars (molasses), lactate, vegetable oils,
or engineered compounds specifically designed to promote enhanced biodegradation for
extended time periods. Electron donors can be injected into existing wells, direct push
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probes, or groundwater recirculation systems. Potentially, a large number of injection
points could be required for large areas but can also be implemented as permeable
reactive zones. Electron donors have variable properties where some donors have a
limited radius of influence from the injection point while others dissolve readily in the
saturated zone transporting hydrogen with groundwater, effectively increasing the
treatment area.

In anaerobic conditions, microorganisms degrade PCE and TCE to ethene/ethane, limited
amounts of carbon dioxide, and trace amounts of hydrogen gas. In these reactions,
bacteria use the chlorinated COCs as electron acceptors, removing chlorine atoms that are
replaced with hydrogen. Nitrate, ferric iron, manganese (1V), sulfate, carbon dioxide,
oxidized metals, or other organic compounds also replace oxygen as an electron
acceptor/energy source to fuel the reaction and growth of beneficial bacteria. The source
of hydrogen is commonly associated with the fermentation of native organic material in
the subsurface that serves as a food source, or electron donor.

During anaerobic biodegradation of chlorinated COCs, chloride ions are sequentially
removed. The more highly chlorinated (more oxidized) compounds, such as PCE and
TCE, are degraded more readily than the less chlorinated (less oxidized) compounds,
such as DCE and vinyl chloride, which require more energy and a more highly anaerobic
environment to support the bacterial strains capable of complete reductive dechlorination
to ethene and ethane.

In some cases, regardless of introduction of biostimulation amendment, the bacteria
required to support complete reductive dechlorination of DCE and vinyl chloride may not
be present at sufficient quantities. Enhanced bioremediation remedies may also include
bioaugmentation as a supplementary component of the technology application.
Bioaugmentation would include injection of a consortium of beneficial bacteria that
would increase the rate of biodegradation and result in complete reduction of vinyl
chloride to ethene/ethane.

EAB is a proven technology for remediating the chlorinated COCs at the Site with a
demonstrated reduction in PCE concentrations on the NCC property as a result of the ISB
injections in 2014 and 2017. An increase and accumulation of cis-DCE has been
observed on the RSD property; however, cis-DCE is attenuating as it moves outside of
the biological reactive zone and the redox conditions recover to ambient conditions. EAB
is retained for the development of remedial alternatives.

8.7 In Situ Chemical Reduction

ISCR is a permanent remedial technology that provides treatment of COCs primarily by
chemical reduction, or abiotic processes. Indirect contaminant reduction via biotic
processes can also play a role in ISCR technology. Reducing agents include zero valent
iron (ZV1), ferrous iron, sodium dithionite, sulfide salts, and hydrogen sulfide. These
reductants can cause the rapid establishment of highly reducing conditions in the aquifer
(lowered oxidation-reduction potential [ORP]), resulting in treatment of metals and
degradation or destruction of organic COCs. ISCR can be applied beneath the water table
to either the source area or as a permeable reactive barrier to treat migrating groundwater.
Application methods include permanent injection wells, direct push injection, trenching,
soil mixing, and pneumatic fracturing. ZVI can have a long-term persistence in
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groundwater, and its effectiveness decreases with the oxidation of the iron. ISCR is a
viable treatment option for treating residual COCs in soil in both the Upper Silt and
Upper Gravelly Sand Units.

ISCR is not retained for the development of remedial alternatives. ISCR is more
expensive and no more effective than EAB in the source area. The application of ISCR as
a treatment wall on the downgradient barrier of the NCC and RSD property would likely
be ineffective due to its oxidation and deterioration in the aerobic groundwater and the
treatment wall would not treat the highest concentrations of COCs upgradient on the
NCC and RSD properties. Additionally, the implementation of a treatment wall in the
Upper Gravelly Sand Unit would be present significant constructability challenges.

8.8 Groundwater Pump and Treat

Groundwater extraction through pumping with subsequent ex-situ treatment can be used
to remove contaminant mass in groundwater and prevent downgradient migration of
COC-impacted groundwater. For the NCC Site, pumping and treatment (using air
stripping and/or granular activated carbon) would be capable of removing COCs in on-
Property groundwater. However, pumping and treatment has the following shortfalls:

e It would not be effective for the removal of sorbed COCs.
e It would not be practical for application to off-Property areas.

e Continued desorption of COCs into groundwater would make pumping and
treatment a long-term control remedy.

e Groundwater pumping could require securing water rights.
e Treated groundwater discharge would require a sanitary sewer discharge permit.

Given the above shortfalls, pumping and treatment is not retained as a technology for
development of remedial alternatives.

8.9 Dynamic Groundwater Recirculation

Dynamic groundwater recirculation (DGR) is similar to conventional pump and treat,
except the treated water is injected back into the contaminated area at strategic locations
to direct contaminants toward extraction wells and increase groundwater flow through the
plume. This process provides an efficient way to manage treated water, helps maintain
water levels, and reduces restoration timeframes through enhanced hydraulic flushing.
The DGR system performance can further be improved by dynamically varying pumping
rates and locations in response to groundwater concentrations in extraction wells to
maximize contaminant mass removal rates, while maintaining hydraulic control of the
plume. Contaminant mass recovery is maximized by focusing groundwater extraction
from the areas of highest mass flux within treatment areas of the plume, while injecting
clean water on the edge of the plume to enhance flushing.

Implementation of DGR can achieve endpoints that historically were considered
impossible or not cost-effective to reach with the conventional approach to pump and
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treat. Water is forced through all pathways in the subsurface, not just the primary and
most permeable pathways.

DGR is not retained for the development of remedial alternatives. The high permeability
of the Upper Gravelly Sand Unit would result in a large volume of water being extracted
and recirculated, which would require significant infrastructure to pre-treat and reinject
the groundwater. Additionally, DGR would be difficult to implement, with constant
operation and maintenance needed to keep the system running. This technology has
similar shortcomings to traditional pump and treat and would not be practical for this
Site.

8.10 Monitored Natural Attenuation

Natural attenuation (NA) is a proven technology that has been effective in reducing
contaminant concentrations in groundwater when appropriate conditions are present. This
process relies on the attenuation of COCs in groundwater by natural processes including
biodegradation, abiotic degradation, adsorption, and dilution.

A formal monitored NA (MNA) remediation alternative includes a source control
component followed by long-term groundwater monitoring to document remediation
progress and verify plume stability (WAC 173-340-370(7)(a)). In the case of organic
COCs, a biodegradation component must also be demonstrated to verify the COCs are
being fully biodegraded to nonhazardous end products.

Because it does not include significant mechanical infrastructure, MNA can be readily
implemented with minimal institutional issues such as permitting or arranging for access
permissions, and generally has low maintenance requirements. At sites with slow
degradation rates and relatively limited extent of contamination, MNA costs may be
disproportionate relative to active remedies due to the expense of extended monitoring
programs or may not meet requirements for remediation within a reasonable time frame.

NA processes occur in both the vadose zone and saturated zone. The degradation rates
vary between these zones due to the differences in available moisture and oxygen and the
specific metabolic pathway for biodegradation, and volatilization effects. Vadose zone
biodegradation rates are often slower than in the saturated zone. In soils, monitoring of
decreased soil concentrations is conducted through mechanical sample collection rather
than groundwater monitoring.

MNA is typically implemented in association with source control or other remedial
measures. Source area contaminant mass reduction can reduce the time required to
achieve site remedial objectives. The relative remedial benefit and cost effectiveness of
MNA and source control varies between sites and is typically evaluated as part of the
DCA.

Based on the decreasing groundwater concentrations of COCs at the Site since 2014, NA
processes including biodegradation are happening at a sufficient rate. Geochemical
parameters collected also have provided supporting data that biodegradation of PCE and
TCE are occurring. MNA is retained as a remedial technology for development of
remedial alternatives.
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Technologies retained for development of remedial alternatives include:

e Institutional Controls (IC)
e Soil Vapor Extraction (SVE)
e In situ enhanced anaerobic bioremediation (EAB)

e Monitored Natural Attenuation (MNA)
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9 Remedial Alternative Development

This section details three retained remedial technologies that build on previously
performed interim actions on the NCC and RSD properties.

9.1 Completed Cleanup Actions

A significant amount of cleanup actions have been completed at the Site as detailed in
Section 4.3. These actions have included excavation of between 75 to 100 cubic yards of
impacted soil during UST removals in 1991 and 1992, excavation of approximately 5,100
tons of accessible PCE-impacted vadose soil in 2000, excavation of 59 tons of soil
containing PCE and degradation products during sewer line repair, and the 1SB pilot
testing that began.

Continued performance monitoring of the biostimulation pilot testing was conducted in
2016 to further evaluate the fate and transport of PCE degradation products in
groundwater. An additional in situ bioremediation injection event occurred in 2017, with
performance monitoring through 2019 to identify potential trends in NA.

These activities have resulted in a significantly decreased extent of COC exceedances in
groundwater. Close to the former source area at the NCC Building, recent groundwater
results suggest the biodegradation rate of PCE outweighs the mass transfer rate of
residual-impacted soil to groundwater. The completed cleanup actions are a significant
component to the remedial alternative development.

9.2 Enhanced Anaerobic Bioremediation Applicability

The ISB pilot testing demonstrated the applicability of the EAB technology at the Site.
The technology is capable of degrading PCE through all degradation products, to non-
toxic end products. A key observation from ISB pilot testing is the rate of redox recovery
which led to the accumulation of cis-DCE. Anaerobic redox conditions were temporarily
created by the I1SB injections and were sustained long enough to reduce PCE through
TCE to cis-DCE, but the engineered redox conditions then recovered to ambient, more
aerobic conditions leading to the temporary accumulation of cis-DCE. This can be
mitigated through remediation engineering design of an injection program that consists of
a series of injections approximately 2 years apart that will maintain the highly anaerobic
conditions necessary for complete reductive dechlorination.

The Upper Sandy Gravelly Unit is highly transmissive and readily accommodates
injection. Full-scale evaluation and implementation of this technology will significantly
increase the scale of injection volume, with higher volumes and lower dosing to
overwhelm the subsurface heterogeneities. This will establish a significantly larger
reactive zone.

9.3 Natural Attenuation of Groundwater

Because of the significant cleanup actions already completed, continued Site groundwater
monitoring suggests that no source to groundwater remains. The ISB pilot testing has
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enhanced the natural attenuation of dissolved phase CVOCs in groundwater. This section
evaluates the observed attenuation of COCs in groundwater and uses it as a basis of
remedial alternative development and evaluation. The site-wide groundwater data was
analyzed in two different ways to evaluate MNA trends.

9.3.1 Mann Kendall Trend Test
The Mann Kendall Trend Test is used to analyze data collected over time for consistently
increasing or decreasing trends. Mann Kendall analysis was done on all available PCE
and cis-DCE results at the 21 wells used for site-wide groundwater monitoring to assess
the trends. A summary table of the results is included in Appendix G. For both shallow
and intermediate wells on the NCC property in the active treatment zone, PCE
concentrations were decreasing, stable, or had no trend. Downgradient wells on the RSD
property, former Albertson’s property, and south of Lee Boulevard all have decreasing
trends, no trend, or stable trends in PCE concentrations, with one exception. The PCE
concentration trend at MW-15I since 2010 is “probably increasing” according to the
Mann Kendall analysis, but if only data since 2012 is taken into consideration, the trend
is decreasing.

For Mann Kendall analysis of wells on the NCC property, the cis-DCE concentrations
were decreasing or had no trend in the Upper Silt Unit wells, and stable, increasing, or
decreasing at wells in the Upper Gravelly Sand Unit. At wells on the RSD property
directly downgradient of NCC, cis-DCE concentrations were increasing at MW-101 and
MW-161. The remaining off-property wells were decreasing, stable, or showed no trend,
with one exception. The cis-DCE concentration trend at MW-151 is “probably
decreasing.”

Based on the results of the Mann Kendall analysis, the PCE plume both on the NCC
property and downgradient is stable and/or decreasing. The cis-DCE plume is also
stable/decreasing, with the exception of MW-101, MW-161, and MW-321, where cis-DCE
production has increased as a result of pilot testing. The degradation of PCE has formed
cis-DCE as a degradation product, and it is accumulating at higher concentrations and
exhibiting an increasing trend at the treatment area and directly downgradient.

9.3.2 Site-Specific Degradation Rate Estimates
Site-specific PCE degradation rates were estimated from historical data outside of the
active treatment area to calculate the restoration timeframe for natural attenuation. Wells
with a decreasing trend from the Mann-Kendall analysis were included in these
calculations. The natural log of PCE concentrations at MW-71, MW-131, MW-141, MW-
171, MW-191, MW-211/2, MW-23I, MW-33I, and MW-03-LL were plotted over time and
fitted using a log-linear regression, where the slope was the degradation rate. The plots
and a summary of the degradation rates are included in Appendix H. Assuming first-order
decay, the average PCE degradation rate in the Upper Gravelly Sand Unit is -0.0004 day
1

This degradation rate can then be used to estimate the restoration timeframe for natural
attenuation at the site, by using first-order reaction kinetics. Currently, MW-15I has the
highest PCE concentration that occurs outside the footprint of the pilot testing area.
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Based on the current concentration of 33 ug/L at MW-15I, the CUL of 5 ug/L would be
achieved in 13 years.

9.4 Remedial Alternative Development

This section develops the four remedial alternatives, including remedy components and
how each component would be implemented. These alternatives are developed to achieve
remedial action objectives and meet the cleanup standards. Many of the details of the
alternatives presented in this section are preliminary design criteria developed using
existing information. The preliminary design criteria are used to estimate remedial costs
and to develop and compare remedial alternatives.

9.4.1 Alternative 1 — MNA

e MNA of groundwater at the 21 locations monitored during the Continued RI Data
Gaps Work Plan (Aspect, 2019) activities (Figure 14). The estimated restoration
time frame is 20 years.

e An environmental covenant (institutional controls) would likely be necessary for
the NCC property to protect future users against direct exposure to residual soil
exceedances, or exposure to soil vapor via indoor air pathway. Additional
covenants may be necessary to protect off-property users against exposure to
contaminated groundwater.

9.4.2 Alternative 2 — EAB and MNA

e The full-scale implementation of EAB at the former source area at the NCC
building. The EAB technology has been demonstrated to be effective at the Site
through pilot testing. Full-scale implementation would expand the injection
network to target the full extent of groundwater exceedances and maintain
biogeochemical conditions sufficiently long enough to achieve complete
reductive dechlorination of PCE to nontoxic, end products ethene and ethane.

To achieve this objective, the existing injection well network would be
supplemented with installation of 10 new injection wells in the upper gravelly
sand unit, and two new injection wells in the Upper Silt Unit in vicinity of MW-
8S (Figure 15). A total of three discrete injection events, occurring every 2 years,
would maintain aquifer biogeochemical conditions necessary for EAB for an
estimated total operating period of 6 years.

e MNA of groundwater as described in Alternative 1. With the EAB
implementation, the restoration timeframe is estimated as 15 years.

e Institutional controls as described in Alternative 1.

9.4.3 Alternative 3 — SVE, EAB, and MNA

e The residual PCE and TPH soil exceedances adjacent to and underneath the NCC
building would be treated using SVE. The implementation of SVE would consist
of nine SVE wells operating for an estimated period of 10 years (Figure 16). It is
assumed that the NCC building would remain in place during this operating
period.
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After 10 years of operation, soil confirmation samples would be collected to
demonstrate SVE effectiveness and compliance with soil cleanup standards.
Assuming soil compliance is demonstrated, it is assumed that the institutional
controls described in Alternatives 1 and 2 for the NCC property would not be
necessary.

e EAB as described in Alternative 2.

e MNA of groundwater as described in Alternative 2. Adding SVE is not
anticipated to reduce the restoration time frame, which is controlled by MNA of
the groundwater plume.

9.4.4 Alternative 4 — SVE, Expanded EAB, and MNA
e SVE as described in Alternative 3.

e EAB at the NCC property as described in Alternatives 2 and 3.

e An Expanded EAB that would establish a downgradient EAB transect located in
City of Richland right-of-way or Richland School District property. The transect
would require installation of 14 new injection wells and five new performance
monitoring wells (Figure 17). A total of three discrete injection events occurring
every 2 years would establish and maintain biogeochemical conditions necessary
for EAB, for an estimated total operating period of 6 years.

e MNA of groundwater as described in Alternative 3. Adding the Expanded EAB is
intended to reduce the restoration time frame to 10 years.

The alternatives are summarized in Table 8. A detailed cost estimate for each remedial
alternative is presented in Appendix | and summarized in Table 9.
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10 Remedial Alternative Evaluation

10.1 Requirements for Cleanup Actions

WAC 173-340-360 establishes the minimum requirements for evaluating remedial
alternatives under MTCA. The minimum requirements include threshold requirements, as
well as a disproportionate cost analysis to determine the appropriate remedial action.

10.1.1 Threshold Requirements
Cleanup actions selected under MTCA must meet four threshold requirements identified
in WAC 173-340-360(2)(a) to be accepted by Ecology. All cleanup actions must:

e Protect human health and the environment

e Comply with cleanup standards

e Comply with applicable state and federal laws
e Provide for compliance monitoring

When selecting from remedial alternatives that meet the threshold requirements, the
following three criteria, identified in WAC 173-340-360(2)(b), must be evaluated:

e Use permanent solutions to the maximum extent practicable. Cleanup actions
that achieve cleanup standards without requiring further action are preferred. A
disproportionate cost analysis (DCA) is conducted to assess the extent to which
the remedial alternatives address this criterion. The procedures and standards for
conducting a DCA are described below.

e Provide a reasonable restoration time frame. Cleanup actions that can be
implemented in a shorter period of time are preferred. WAC 173-340-360(4) sets
forth the requirements and procedures for determining whether a cleanup
alternative provides for a reasonable restoration time frame.

e Consider public concerns. Cleanup actions that consider public concerns are
preferred. The extent to which a cleanup alternative considers public concerns is
evaluated in the DCA.

10.1.2 Disproportionate Cost Analysis Requirements
The purpose of a DCA is to compare the costs and benefits of the remedial alternatives
developed in the FS. According to MTCA, “Costs are disproportionate to benefits if the
incremental costs of the alternative over that of a lower cost alternative exceed the
incremental degree of benefits achieved by the alternative over that of the lower cost
alternative” (WAC 173-340-360(3)(e)). The following seven criteria (described in WAC
173-340-360(3)(f)) must be used to evaluate and compare each cleanup alternative when
conducting a DCA:

e Protectiveness: The overall protectiveness of human health and the environment,
including the degree to which existing risks are reduced, time required to reduce
the risks and attain cleanup standards, on-site and off-site risks during
implementation, and improvement in overall environmental quality.
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e Permanence: The degree to which the alternative reduces the toxicity, mobility,
or volume of hazardous substances, including the adequacy of destroying
hazardous substances, the reduction or elimination of hazardous substance
releases and sources of releases, the degree of irreversibility of treatment, and the
characteristics and quantity of the treatment residuals.

e Cost: The cost to design, construct, and implement the alternative, plus the cost
of long-term operation and maintenance (O&M) required for the alternative.

e Long-term effectiveness: The degree of certainty that the alternative will
successfully and reliably address contamination that exceeds applicable cleanup
levels until cleanup levels are attained, the magnitude of the residual risk with the
alternative in place, and the effectiveness of controls to manage treatment residue
and remaining wastes.

e Short-term risk management: The risks to human health and the environment
during construction and implementation of the alternative, and the effectiveness
of measures that will be taken to manage such risks.

e Implementability: This includes consideration of whether the alternative is
technically possible; the availability of necessary off-site facilities, services, and
materials; administrative and regulatory requirements; scheduling, size, and
complexity of the alternative; monitoring requirements; access for construction,
operations, and monitoring; and integration with existing facility operations and
other current or potential remedial actions.

e Consideration of public concerns: The concerns of individuals, community
groups, local governments, tribes, federal and state agencies, and other interested
organizations will be considered.

10.2 Evaluation of Threshold Requirements

The elements of the remedial alternatives and the evaluation of the alternatives relative to
the MTCA minimum requirements are summarized in Sections 10.2.1 through 10.2.4.

10.2.1 Protection of Human Health and the Environment
There are no current completed exposure pathways at the Site. Alternatives 1 and 2
ensure protection of human health and the environment through reliance on institutional
controls. Alternatives 3 and 4 provide greater protectiveness than institutional controls
through active remediation of soil to achieve CULSs.

10.2.2 Compliance with Cleanup Standards
Alternative 1 will rely on natural attenuation to achieve groundwater cleanup standards.
Alternatives 2 through 4 will rely on EAB and natural attenuation to achieve groundwater
cleanup standards.

For Alternatives 1 and 2, soil cleanup standards will be met through natural attenuation,
which could take an extended period of time. For Alternatives 3 and 4, soil cleanup
standards are achieved through SVE.
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Soil removal has been completed to the extent practicable. Soil exceedances adjacent to
the stormwater pond were infeasible to remove. And, the bottom of the soil excavation
was either close to the extent practicable or completed to a depth of 10 feet bgs based on
the top of the groundwater table.

Additionally, outside of the NCC building footprint where the highest soil exceedances
occurred, soil compliance monitoring would be necessary to verify attenuation of
exceedances shown on Figure 8, and to demonstrate soil cleanup standards have been
met.

10.2.3 Compliance with Applicable State and Federal Laws
The ARARs for identified for the cleanup action are presented in Section 7.1.
Alternatives 1 through 4 would comply with ARARs. Compliance with the chemical-
specific ARARs will be achieved through Ecology approval of this RI/FS and the cleanup
action plan. Compliance with the location and action-specific ARARs will occur through
standard industry practices, design, permitting, or construction management.

10.2.4 Compliance Monitoring
Under MTCA, compliance monitoring encompasses the following types of monitoring:

e Protection monitoring confirms that human health and the environment are
adequately protected during construction and the O&M period of a cleanup
action.

e Performance monitoring confirms that the cleanup action has attained cleanup
levels and/or other performance standards, such as construction quality control
measurements or monitoring necessary to demonstrate compliance with a permit.

e Confirmation monitoring confirms the long-term effectiveness of the cleanup
action once cleanup levels and/or other performance standards have been
attained.

In addition, outside of the NCC building footprint where the highest soil exceedances
occurred, soil compliance monitoring would be necessary to verify attenuation of
exceedances shown on Figure 8, and to demonstrate soil cleanup standards have been
met.

Each alternative allows for compliance monitoring. For groundwater, all alternatives
would incorporate MNA monitoring as performance monitoring.

10.2.5 Conclusion Regarding Threshold Requirements
Based on the above evaluation, Alternatives 1 through 4 are all expected to comply with
the MTCA threshold criteria. Therefore, all four alternatives are carried forward to the
DCA.

10.3 Disproportionate Cost Analysis (DCA)

A DCA quantifies the environmental benefits of each cleanup alternative, and then
compares the cost of the alternative to its environmental benefits. Environmental benefits
are quantified by first rating each cleanup alternative with respect to each of the six DCA
criteria discussed in Section 10.1.2. Rating values are assigned on a scale of 1 to 10,
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where 1 indicates the criterion is satisfied to a very low degree, and 10 indicates the
criterion is satisfied to a very high degree. Because Ecology does not consider all criteria
to be of equal importance, each criterion is assigned a weighting factor. Based on
Ecology input for feasibility studies conducted at other sites, weighting factors are
assigned as follows:

e Overall protectiveness: 30 percent

e Permanence: 20 percent

e Long-term effectiveness: 20 percent

e Short-term risk: 10 percent

e Implementability: 10 percent

e Consideration of public concerns: 10 percent

An environmental benefits ranking is calculated for each cleanup alternative by
multiplying the six rating values by their corresponding weighting factors and summing
the weighted values. The environmental benefits ranking of each alternative is then
divided by the alternative’s estimated cost (in $10 million) to obtain a benefit/cost ratio,
which is a relative measure of the cost-effectiveness of the alternative.

The following sections evaluate the five remedial alternatives against the DCA criteria.
Table 10 contains the benefits rankings, estimated costs, and benefit/cost ratio for each
cleanup alternative. A summary of the DCA is shown on Figure 18. Detailed cost
estimates are included in Appendix I.

10.3.1 Overall Protectiveness
Alternative 1 provides a low degree of protectiveness because of its reliance on
institutional controls, and the long timeframe required to achieve groundwater CULSs.

Alternative 2 provides a greater degree of protectiveness than Alternative 1 because it
reduces the groundwater restoration timeframe with EAB, thereby reducing the period
that institutional controls and MNA are relied upon to ensure protectiveness.

Alternative 3 is slightly more protective with the addition of SVE, but there are reduced
protections associated with the construction and operation of the SVE system.

Alternative 4 provides no greater degree of protectiveness than Alternative 3.

10.3.2 Permanence
Significant cleanup actions have completed at the Site, including complete source
removal, to the extent practicable.

MNA mechanisms require time to achieve cleanup levels; however, the attenuation
mechanisms are permanent. The reductive dechlorination process does result in the
generation of degradation products.

The reliance of institutional controls in Alternatives 1 and 2 does not provide a high
degree of permanence.
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SVE in Alternatives 3 and 4 provides more permanent treatment through removal of
vapor phase COCs to achieve soil cleanup standards.

10.3.3 Long-Term Effectiveness
Overall compliance is expected to be driven in the long-term by groundwater compliance.

Alternative 1 has a low degree of long-term effectiveness because of the reliance on
MNA to achieve groundwater CULSs requiring a long restoration timeframe.

Alternatives 2 and 3 have a higher degree of protectiveness because they enhance MNA
through EAB, which will reduce the restoration timeframe.

Alternative 4 is ranked highest for long-term effectiveness because it could further
enhance MNA off-Property and reduce the overall restoration timeframe.

10.3.4 Short-Term Risk
Alternative 1 has the least short-term risk, because this alternative requires no
construction or implementation beyond groundwater sampling.

Alternative 2 has slightly more short-term risk, but it is still low with EAB conducted on
the NCC property and being relatively non-invasive.

Both Alternatives 3 and 4 have higher short-term risk, with the disruption of the NCC
business required for implementation of SVE.

10.3.5 Implementability
Alternative 1 is the most implementable alternative, but it still requires obtaining signed
access agreements to conduct sampling on surrounding properties.

EAB has been implemented at the Site since 2014 and Alternative 2 employs the same
technology through a larger well network and is readily implementable.

The implementation of SVE for Alternatives 3 and 4 would provide some challenges due
to the active dry cleaner operations, required vapor conveyance piping, and discharge
permitting and operations.

Alternative 4 implementability is lower due to the off-Property installation of a well
network and the difficulty of conducting repeated injections adjacent to a busy street.

10.3.6 Consideration of Public Concerns
Potential public concerns for each alternative will be addressed in the Public Comment
period. All Alternatives are given a ranking of 10 for this category.

10.3.7 Conclusion Regarding Disproportionate Cost Analysis
Based on the results of the DCA, Alternative 1 has the highest environmental benefits
ranking, and the highest benefit/cost ratio ranking.

10.3.8 Evaluation of Restoration Time Frame
WAC 173-340-360 (4) sets forth the requirements and procedures for determining
whether a cleanup alternative provides for a reasonable restoration timeframe. This
section estimates restoration timeframe for each of the remedial alternatives and
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evaluates these restoration timeframe estimates relative to the MTCA requirements and
procedures.

Overall compliance at the Site is expected to be driven in the long-term by groundwater
compliance. For MNA in Alternative 1, the current data set demonstrates that cis-DCE is
attenuating downgradient of MW-161. However, the rate of attenuation of concentrations
remaining in wells upgradient is currently unclear. For purposes of costing, 20 years is
assumed as the operations and maintenance period for this alternative, but the reliance on
MNA alone may not result in a reasonable restoration timeframe.

The restoration timeframe for groundwater in Alternatives 2 and 3 would address the cis-
DCE groundwater plume on RSD property and overall restoration timeframe would be
based on MNA outside of this cis-DCE plume. The site-specific degradation rate (0.0004
day™) was calculated as described in Section 9.3.2, and the data is shown in Appendix H.
Currently, MW-15I has the highest PCE concentration that occurs outside the footprint of
EAB and would rely on MNA. With the current concentration of 33 ug/L at MW-15I, the
CUL would be achieved in 13 years.

For Alternatives 3 and 4, the estimated O&M period for SVE is assumed to be 10 years.
The Site-specific performance of SVE is not understood and pilot testing would be
necessary to determine the site-specific parameters of radius of influence, pore-volume
exchange rates, and mass removal efficiencies necessary to estimate soil restoration
timeframe, which is assumed to be less than the groundwater restoration time frame.
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11 Preferred Remedial Alternative

While the DCA suggest that Remedial Alternative 1 provides the greatest environmental
benefit to cost ratio, it is unclear if MNA alone would achieve a reasonable restoration
timeframe. The demonstration of natural attenuation processes at the Site support MNA
of groundwater is occurring at the Site; therefore, MNA monitoring is also a component
of Alternatives 2, 3, and 4.

Alternative 2 is more protective and more effective over the long-term than Alternative 1
by enhancing MNA through EAB at the NCC building and RSD property. However, soil
CULs may not be achieved in the vicinity of and underneath the NCC building, unlike
Alternative 3 that would achieve soil CULs using SVE. The performance of SVE at the
Site is not well understood, nor is it known if the full-scale SVE operation assumed in
Alternative 3 is necessary to achieve soil CULSs.

Therefore, the preferred remedial Alternative for the Site is Alternative 2 plus the
implementation of an SVE pilot test (Figure 19). The results of the proposed SVE pilot
test would be used to determine if full-scale SVE operation is warranted, as outlined in
Alternative 3. This determination would be approved by Ecology before selection of a
final cleanup action for the Site.

46 FINAL PROJECT NO. 090018 « DECEMBER 20, 2019



ASPECT CONSULTING

12 References

Aspect Consulting, LLC (Aspect), 2010, RI/FS Status Report, HLH/New City Cleaners,
Richland, Washington, August 2, 2010.

Aspect Consulting, LLC (Aspect), 2011a, Data Gap Investigation Work Plan Addendum,
HLH/New City Cleaners, Richland, Washington, December 30, 2011.

Aspect Consulting, LLC (Aspect), 2011b, Memorandum, Sewer Line Repair and Soil
Sampling Work Plan, HLH/New City Cleaners, Richland, Washington, January
21, 2011.

Aspect Consulting, LLC (Aspect), 2011c, RI/FS Status Report, HLH/New City Cleaners,
Richland, Washington, March 29, 2011.

Aspect Consulting, LLC (Aspect), 2012, RI/FS Status Report, HLH/New City Cleaners,
Richland, Washington, April 20, 2012.

Aspect Consulting, LLC (Aspect), 2013a, Remediation Pilot Testing Technology
Evaluation Memorandum, HLH/New City Cleaners, Richland, Washington,
February 27, 2013.

Aspect Consulting, LLC (Aspect), 2013b, Pilot Test Engineering Design and
Implementation Plan, New City Cleaners, May 24, 2013.

Aspect Consulting, LLC (Aspect), 20153, In Situ Biostimulation Pilot Test Evaluation
and Groundwater Monitoring Status Report, HLH/New City Cleaners, March 27,
2015.

Aspect Consulting, LLC (Aspect), 2015b, DRAFT Remedial Investigation/Feasibility
Study, New City Cleaners, July, 2015.

Aspect Consulting, LLC (Aspect), 2016, Remedial Investigation Data Gaps Work Plan,
New City Cleaners, March 18, 2016.

Aspect Consulting, LLC (Aspect), 2017, Continued Remedial Investigation Data Gaps
Work Plan, New City Cleaners, August 10, 2017.

Aspect Consulting, LLC (Aspect), 2019, DRAFT Remedial Investigation Data Gaps
Completion and Next Steps Memorandum, New City Cleaners, May 21, 2019.

Chevron Phillips Chemical Company LP, 2014, Safety Data Sheet - ECOSOLV® Dry
Cleaning Fluid, December 15, 2014.

EMCON, 1997, Site History Report, New City Cleaners, 747 Stevens Drive, Richland,
Washington. Prepared for Copeland, Landye, Bennett and Wolf, LLP. April 23.

EMCON, 1999a, Remedial Investigation Report, New City Cleaners, 747 Stevens Drive,
Richland, Washington. Prepared for Copeland, Landye, Bennett and Wolf, LLP.
June 10.

PROJECT NO. 090018 « DECEMBER 20, 2019 FINAL 47



ASPECT CONSULTING

EMCON, 1999b, Cleanup Action Plan (CAP) New City Cleaners, 747 Stevens Drive,
Richland, Washington. Prepared for Copeland, Landye, Bennett and Wolf, LLP.
May 3.

E.P. Johnson Construction, Inc., 1992, Final Report, US Bank Facility, Richland,
Washington. March 1992

GeoEngineers, Inc., 2001, Report of Interim Cleanup Action, New City Cleaners,
Prepared for Landye Bennett Blumstein LLP. June 26.

GeoEngineers, Inc., 2012, File Review, Former L&L Exxon, Prepared for Washington
State Department of Ecology. May 16, 2012.

LFR Inc., 2007, Supplemental Soil and Groundwater Investigation, New City Cleaners,
747 Stevens Drive, Richland, Washington. Prepared for Landye Bennett
Blumstein LLP. October 10.

LFR Inc., 2008, Interim Site Characterization, On-Site and Adjacent Properties, New
City Cleaners, 747 Stevens Drive, Richland, Washington. Prepared for Landye
Bennett Blumstein LLP. October 30.

LFR Inc., 2009, Quarterly Groundwater Monitoring Report, November 18 and 19, 2008,
New City Cleaners, 747 Stevens Drive, Richland, Washington. Prepared for
Landye Bennett Blumstein LLP. March 13.

Scientific Ecology Group, Inc., 1993, Independent Cleanup Report and Plan for the
Richland School District, 701 Stevens Drive, Richard, Washington. Richland,
Washington. Unpublished Work. June 23, 1993.

Washington State Department of Ecology (Ecology), 2009, Agreed Order No. DE 6558,
April 22, 2009.

Washington State Department of Ecology (Ecology), 2010, Letter to Ken Lederman
regarding Sewage Line findings and Ecology recommendations, October 7, 2010.

Washington State Department of Ecology (Ecology), 2015, Re: Review — Remedial
Investigations/ Feasibility Study, November 5, 2015.

Western Regional Climate Center, 2009, Western U.S. Climate Historical Summaries,
http://www.wrcc.dri.edu/cgi-bin/cliMAIN.pl?wa7015. Accessed April, 2009.

48 FINAL PROJECT NO. 090018 « DECEMBER 20, 2019


http://www.wrcc.dri.edu/cgi-bin/cliMAIN.pl?wa7015

ASPECT CONSULTING

Limitations

Work for this project was performed for the HLH, Inc. c/o Beveridge & Diamond P.C.,
and Landye Bennett Blumstein, LLP (Client), and this report was prepared in accordance
with generally accepted professional practices for the nature and conditions of work
completed in the same or similar localities, at the time the work was performed. This
report does not represent a legal opinion. No other warranty, expressed or implied,

is made.

All reports prepared by Aspect Consulting for the Client apply only to the services
described in the Agreement(s) with the Client. Any use or reuse by any party other than
the Client is at the sole risk of that party, and without liability to Aspect

Consulting. Aspect Consulting’s original files/reports shall govern in the event of any
dispute regarding the content of electronic documents furnished to others.
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Table 1. Monitoring Well Completion Summary
Project No. 090018, New City Cleaners, Richland, Washington

Shallow Interval Monitoring Wells - Upper Silt Unit
Name X Y TOC Elev__|Total Depth| Screen Length Well Type
MW-5S | 1948204.0 | 346044.6 359.16 19.0 5.0 Monitoring Well
MW-6S | 1948322.9| 346020.6 359.02 20.9 5.0 Monitoring Well
MW-7S | 1948352.8 | 346050.8 359.62 19.1 5.0 Monitoring Well
MW-8S | 1948371.8 | 346137.6 359.66 16.0 5.0 Monitoring Well
MW-9S | 1948265.8 | 346138.1 359.54 20.2 5.0 Monitoring Well
MW-11S | 1948012.6 [ 346047.8 357.56 14.4 5.0 Monitoring Well
MW-D 1948373.5| 345781.2 358.32 15.1 5.0 Monitoring Well
MW-E 1948368.2 | 345902.1 357.98 15.5 5.0 Monitoring Well
MW-15S | 1948264.3 [ 345913.4 358.93 19.0 5.0 Monitoring Well
MW-26S | 1648228.3 [ 346020.9 359.13 20.0 10.0 Monitoring Well
Intermediate Interval Monitoring Wells - Upper Gravelly Sand Unit
Name X Y TOC Elev__[Total Depth| Screen Length Well Type
MW-6I 1948332.1| 346018.7 359.07 30.0 5.0 Monitoring Well
MW-7I 1948347.9| 346050.2 359.51 271 5.0 Monitoring Well
MW-101 | 1948279.2 | 345955.8 359.24 32.0 5.0 Monitoring Well
MW-111_ | 1948014.7 | 346059.0 357.66 24.7 5.0 Monitoring Well
MW-121 | 1947942.3 | 345778.6 358.83 29.0 5.0 Monitoring Well
MW-13I | 1948466.3 | 346023.3 359.78 19.8 5.0 Monitoring Well
MW-141 | 1948467.4 | 345961.3 359.66 19.4 5.0 Monitoring Well
MW-151 | 1948264.0 | 345907.7 359.02 28.0 5.0 Monitoring Well
MW-161 | 1948375.2 | 345879.7 358.46 26.0 5.0 Monitoring Well
MW-171 | 1948600.4 | 346169.1 360.49 20.0 5.0 Monitoring Well
MW-18I | 1948583.3 | 345894.1 360.23 20.0 5.0 Monitoring Well
MW-191 | 1948539.1 | 345781.7 359.02 20.0 5.0 Monitoring Well
MW-201 | 1948894.6 | 346238.0 359.30 21.0 10.0 Monitoring Well
MW-211 | 1948755.1 | 345764.2 360.26 20.0 5.0 Monitoring Well
MW-22| | 1948877.4 | 346057.1 360.14 23.0 10.0 Monitoring Well
MW-23I | 1948852.7 | 345781.3 359.85 22.0 10.0 Monitoring Well
MW-241 | 1948647.1| 346312.9 360.59 25.0 10.0 Monitoring Well
MW-25] | 1948355.4 | 345756.6 359.29 26.0 5.0 Monitoring Well
MW-261 | 1948236.6 | 346024.2 359.01 30.0 5.0 Monitoring Well
MW-271 | 1948196.4 | 346032.4 359.15 32.0 10.0 Monitoring Well
MW-28| | 1948218.5| 346040.9 359.21 32.0 10.0 Monitoring Well
MW-291 | 1948226.8 | 346064.2 359.76 34.0 10.0 Monitoring Well
MW-301 | 1948236.0 | 346079.2 359.70 33.0 10.0 Monitoring Well
MW-311 | 1948269.6 | 346028.1 359.51 33.0 10.0 Monitoring Well
MW-32| | 1948275.1 | 346019.3 359.33 34.0 10.0 Monitoring Well
MW-211/2 | 1948755.2 | 345768.0 360.20 39.0 10.0 Monitoring Well
MW-33I | 1948701.8 | 345363.0 359.15 28.0 10.0 Monitoring Well
MW-341 | 1948969.1 | 345534.0 360.93 28.0 10.0 Monitoring Well
Deep Interval Monitoring Wells - Lower Gravelly Sand Unit
Name X Y TOC Elev _|Total Depth| Screen Length Well Type
MW-5D [ 1948200.5 [ 346040.5 359.09 52.6 10.0 Monitoring Well
MW-6D | 1948328.9  346022.7 359.13 50.7 10.0 Monitoring Well
MW-7D | 1948347.9 [ 346053.9 359.75 52.6 10.0 Monitoring Well
MW-8D | 1948364.7 [ 346138.2 359.57 51.5 10.0 Monitoring Well
MW-9D | 1948262.0 [ 346142.1 359.43 52.7 10.0 Monitoring Well
MW-10D | 1948279.5| 345962.2 359.51 57.1 10.0 Monitoring Well
MW-11D | 1948022.2 | 346054.9 357.61 45.2 10.0 Monitoring Well
MW-12D | 1947943.9 | 345785.9 358.6 43.4 10.0 Monitoring Well
MW-13D | 1948472.6 | 346019.9 359.97 54.4 10.0 Monitoring Well
MW-14D | 1948473.6 | 345957.8 359.72 53.7 10.0 Monitoring Well
Temporary Pilot Test Injection Well
Name X Y TOC Elev _|Total Depth| Screen Length Well Type
IW-1 1948234.7 | 346076.3 359.51 20.0 10.0 Injection Well
IW-2 1948231.2| 346071.5 359.59 20.0 10.0 Injection Well
IW-3 1948234.4 | 346065.6 359.78 20.0 10.0 Injection Well
IW-4 1948239.4 | 346031.3 359.36 20.0 10.0 Injection Well
IW-5 1948196.7 | 346042.9 359.26 20.0 10.0 Injection Well
IW-6 1948217.7 | 346055.3 359.18 20.0 10.0 Injection Well
IW-7 1948198.0 | 346036.8 359.17 20.0 10.0 Injection Well
IW-8 1948196.2 | 346026.3 359.13 20.0 10.0 Injection Well
IW-9 1948218.2| 346035.9 359.23 20.0 10.0 Injection Well
1W-10 1948225.1| 346024.0 359.25 20.0 10.0 Injection Well

Notes:
TOC = top of casing.
Total Depth and Screen Length in feet.
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Table 2. Groundwater Analytical Results (2014-2019)
Project No. 090018, New City Cleaners, Richland, Washington

Location| MW-03-LL MW-03-LL MW-03-LL MW-03-LL MW-03-LL MW-03-LL MW-03-LL MW-03-LL MW-03-LL MW-04-LL MW-04-LL MW-04-LL MW-04-LL MW-05-LL
Date| 05/29/2014 08/26/2014 11/25/2014 02/19/2015 07/13/2016 11/14/2016 03/20/2018 09/18/2018 03/19/2019 05/29/2014 08/26/2014 11/25/2014 02/19/2015 05/29/2014
Sample| MW-03-LL-03 | MW-03-LL-04 | MW-03-LL-05 | MW-03-LL-06 | MW 3-071316 | MW-3-111416 | MW-03-LL-032018 | MW-03-LL-091818 | MW-03LL-031919 | MW-04-LL-03 | MW-04-LL-04 | MW-04-LL-05 [ MW-04-LL-06 | MW-05-LL-03
Proposed
Cleanup
Analyte Unit Levels
VOCs
Tetrachloroethene (PCE) ug/L ) 10.8 11.2 11.5 8.9 5.5 6.5 3.4 6.5 4.8 2.1 6.29 <1U <1U 6.91
Trichloroethene (TCE) ug/L 2.5 <1U <1U <1U <1U 0.6 0.91 <0.20U 0.51 0.47 <1U <1U <1U <1U <1U
cis-1,2-Dichloroethene (DCE) | ug/L 16 -- - -- - <0.2U <0.20U <0.20U <02U <02U -- - -- - -
trans-1,2-Dichloroethene ug/L - - - - <02U <0.20U <0.20U <02U <02U — - — - -
Vinyl Chloride ug/L 0.15 -- 5.4 -- - <0.02U <0.020 U <0.020 U <0.02U <0.02U -- - -- - -
Dissolved Gasses
Ethane mg/L - -- - -- - - - - - - - - - -
Ethene mg/L -- - -- - - - - - - - - - - -
Methane mg/L - -- - -- - - - - - - - - - -
General Chemistry
Chloride mg/L - -- - -- - - - - - - - - - -
Total Organic Carbon mg/L - -- - -- - - - - - - - - - -
Dissolved Organic Carbon mg/L - -- - -- - - - - - - - - - -
Iron mg/L -- - -- - - - - - - - - - - -
Nitrate as Nitrogen mg/L - -- - -- - - - - - - - - - -
Nitrite as Nitrogen mg/L -- -- -- - - - - - - - - - - -
Sulfate mg/L -- - - - - - - - - - - - - -
Field Parameters
Temperature deg C - - - - 18.5 19.2 17 18.7 171 - - - - -
Specific Conductance uS/cm -- - -- - 820 612 760 775 853 -- -- - - -
Dissolved Oxygen mg/L - - - - 1.67 0.26 1.54 0.52 0.9 - - - - -
pH pH units -- - -- - 7.52 7.7 7.63 7.34 7.3 -- -- - -- -
Oxidation Reduction Potential mV - - - - 60.9 135.7 107.7 62.8 96.9 - - - - -
Turbidity NTU - -- - -- 1.04 1.07 0.39 0.93 0.2 - - - - -
Notes

Bold - detected above reporting limit
Blue - exceeded proposed cleanup level
U - not detected at or above reporting limit shown

J - estimated

Aspect Consulting
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Table 2. Groundwater Analytical Results (2014-2019)
Project No. 090018, New City Cleaners, Richland, Washington

Location| MW-05-LL MW-05-LL MW-05-LL MW-05-LL MW-05-LL MW-05-LL MW-05-LL MW-05-LL MW-05S MW-05S MW-05S MW-05S MW-05S MW-05S
Date| 08/26/2014 11/25/2014 02/19/2015 07/13/2016 11/14/2016 03/20/2018 09/18/2018 03/19/2019 03/12/2014 06/16/2014 09/10/2014 12/16/2014 07/12/2016 07/12/2016
Sample| MW-05-LL-04 | MW-05-LL-05 [ MW-05-LL-06 | MW 5-071316 | MW-5-111416 | MW-05-LL-032018 | MW-05-LL-091818 | MW-05LL-031919 [MW-5S-031214] MW-55-061614 | MW-5S-091014 | MW-5S-121614 | MW5S-071216 | MW-55-071116
Proposed
Cleanup
Analyte Unit Levels

VOCs
Tetrachloroethene (PCE) ug/L 5 4.25 6.29 5.4 4.8 5.2 4.6 8.2 5.3 27 4.9 0.68 0.13 - <05U
Trichloroethene (TCE) ug/L 2.5 <1U 1.05 <1U 0.76 0.87 0.58 0.7 0.63 5.3 2.3 0.53 0.46 - 2.8
cis-1,2-Dichloroethene (DCE) ug/L 16 -- - -- <0.2U <0.20U <0.20U <0.2U <0.2U 0.1 22 24 29 - 19
trans-1,2-Dichloroethene ug/L -- - -- <0.2U <0.20U <0.20U <0.2U <0.2U <0.1U <0.10U <0.1U <0.1U - <0.2U
Vinyl Chloride ug/L 0.15 -- - -- <0.02U <0.020 U <0.020 U <0.02U <0.02U <0.02U <0.020 U 0.078 0.15 - 0.054
Dissolved Gasses
Ethane mg/L -- - -- - -- -- -- -- <0.005 U < 0.0050 U <0.005 U <0.005 U - <0.005 U
Ethene mg/L -- - -- - -- -- -- -- <0.005 U < 0.0050 U <0.005 U <0.005 U - <0.005 U
Methane mg/L -- - -- - -- -- -- -- <0.005 U 0.024 0.92 3.3 - 0.79
General Chemistry
Chloride mg/L -- - -- - -- -- -- -- -- 19 11 9 - 22J
Total Organic Carbon mg/L -- -- -- -- -- -- -- -- -- -- -- -- -- --
Dissolved Organic Carbon mg/L -- -- -- -- -- -- -- -- 2 -- -- -- -- --
Iron mg/L -- -- -- -- -- -- -- -- -- 2.3 1.4 2.6 -- 1.1
Nitrate as Nitrogen mg/L -- -- -- -- -- -- -- -- -- <0.10 UJ <09U <09U -- <0.2U
Nitrite as Nitrogen mg/L -- - -- - -- -- -- -- -- <0.10 UJ 3.2 8.1 - <04U
Sulfate mg/L -- - -- - -- -- -- -- -- <1.0U 1.3 3.6 - 21J
Field Parameters
Temperature deg C -- - -- 18.9 19.4 16.5 19.1 16.4 13.6 15.2 17.7 16.6 17.3 -
Specific Conductance uS/cm -- -- -- 997 90 929 983 939 435.6 879 501.4 499.8 434.7 --
Dissolved Oxygen mg/L -- - -- 0.11 0.36 0.21 0.14 1.5 2.35 0.16 0.08 0.18 0.06 -
pH pH units -- -- -- 7.65 7.73 7.78 7.45 7.6 7.5 6.56 7.06 7.1 7.44 -
Oxidation Reduction Potential mV -- - -- 72.4 143.4 112.4 65.3 91 78 -34.9 -164.3 -127.8 -108.7 -
Turbidity NTU -- -- -- 3.47 8.4 5.1 5.27 4.5 0.45 -- 1.45 3.44 2.35 -
Notes

Bold - detected above reporting limit
Blue - exceeded proposed cleanup level
U - not detected at or above reporting limit shown

J - estimated

Aspect Consulting
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Table 2. Groundwater Analytical Results (2014-2019)
Project No. 090018, New City Cleaners, Richland, Washington

Location MW-05S MW-05S MW-05S MW-05S MW-05S MW-05S MW-05S MW-06l MW-06I MW-06I MW-06I MW-06I MW-06l MW-06I
Date| 11/15/2016 10/03/2017 12/12/2017 03/19/2018 06/19/2018 09/19/2018 03/20/2019 03/11/2014 06/16/2014 09/10/2014 12/16/2014 07/13/2016 11/15/2016 10/04/2017
Sample| MW-55-111516 | MW-5S-100317 | MW5S-121217 | MW-5S-031918 | MW-05S-061918 | MW-5S5-091918 | MW-5S-032019 | MW-61-031114 | MW-61-061614 | MW-61-091014 | MW-61-121614 | MW6I-071316 | MW-61-111516 | MW-61-100417
Proposed
Cleanup
Analyte Unit Levels

VOCs
Tetrachloroethene (PCE) ug/L 5 <0.50 U 1.1 <0.50 U <0.50 U <0.50 U <0.5UJ <05U 1.4 <0.10U 0.11 3.4 <05U <0.50 U <0.50 U
Trichloroethene (TCE) ug/L 2.5 0.7 2.5 <0.20U <0.20U 0.34 <0.2UJ 0.43 59 46 48 73 43 58 44
cis-1,2-Dichloroethene (DCE) ug/L 16 15 19 7.9 3.1 3.2 1.1J 2.1 74 63 67 71 79 110 99
trans-1,2-Dichloroethene ug/L <0.20U <0.20U <0.20U <0.20U <0.20U <0.2UJ <0.2U 9.6 10 10 13 14 20 18
Vinyl Chloride ug/L 0.15 0.062 3.5 4.8 2.9 2.2 0.96 J 1.2 0.79 0.8 0.89 0.69 0.84 0.77 0.77
Dissolved Gasses
Ethane mg/L < 0.0050 U < 0.0050 U < 0.0050 U < 0.0050 U < 0.0050 U <0.005U <0.005 U -- -- -- -- -- -- < 0.0050 U
Ethene mg/L < 0.0050 U < 0.0050 U 0.0052 0.0058 < 0.0050 U <0.005 U <0.005 U -- -- -- -- -- - < 0.0050 U
Methane mg/L 0.6 3.1 13 16 12 6.7 1.6 -- -- -- -- - -- 0.018
General Chemistry
Chloride mg/L 9.8 28 38 36 39 14 24 29 29 29 29 28 26 28
Total Organic Carbon mg/L - -- -- - -- 8.6 - -- -- -- -- -- -- -
Dissolved Organic Carbon mg/L -- 44 17 J 14 15 -- 1.6 -- -- -- -- -- -- 2
Iron mg/L 0.87 6.1 18 21 14 4.8 3.7 <0.5U <0.50 U <0.5U <0.5U <0.5U <0.50 U <0.50 U
Nitrate as Nitrogen mg/L <0.20U <0.20U <0.20 UJ <0.20U <0.20U 0.23 <02U <0.9UJ <0.10 UJ <09U <09U - <0.20U <0.20U
Nitrite as Nitrogen mg/L <0.40 U <0.40 UJ <0.40U <0.40 U <0.40U <04U <04U 3.1J <0.10 UJ 3.1 7.6 - <0.40U <0.40 U
Sulfate mg/L 15 <1.2U <12U <12U 4.2 7.3 9.8 30 30 29 28 26 26 25
Field Parameters
Temperature deg C 17.8 17.2 16.9 15.5 17.6 17.7 15.6 16 16.2 17.7 15.9 18 18.2 18
Specific Conductance uS/cm 354.7 876 1566 1874 1291 548.3 527.8 659 586.9 627 606 604 610 509
Dissolved Oxygen mg/L 0.29 0.53 - 0.68 0.32 0.09 0.2 0.15 0.25 0.08 0.15 0.17 0.26 0.15
pH pH units 7.23 6.62 6.89 6.86 6.64 6.73 6.9 7.47 7.66 7.74 7.78 7.75 7.93 7.78
Oxidation Reduction Potential mV -19.4 -22 -115.9 -90.9 27.8 0.5 -99.6 116.7 78.9 -17.4 3.9 -15.5 -69.7 -14.8
Turbidity NTU 1.84 28.1 14 43.3 5.5 3.79 2.8 <2UJ <2UJ 0.91 0.46 0.69 1.2 2.19
Notes

Bold - detected above reporting limit
Blue - exceeded proposed cleanup level
U - not detected at or above reporting limit shown

J - estimated

Aspect Consulting
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Table 2. Groundwater Analytical Results (2014-2019)
Project No. 090018, New City Cleaners, Richland, Washington

Location MW-06I MW-06I MW-06I MW-06I MW-06I MW-06S MW-06S MW-06S MW-06S MW-06S MW-07I MW-071 MW-07I MW-071
Date| 12/12/2017 03/19/2018 06/19/2018 09/19/2018 03/20/2019 03/11/2014 03/11/2014 06/16/2014 09/10/2014 12/16/2014 07/12/2016 11/15/2016 12/11/2017 03/19/2018
Sample| MW6I-121217 | MW-61-031918 | MW-061-061918 | MW-061-091918 | MW-61-032019 | MW6S-031114 [ MW-6S-031114 | MW-6S-061614 | MW-6S-091014 | MW-6S-121614 | MW-71-071116 | MW-71-111516 | MW7I-121117 | MW-71-031918
Proposed
Cleanup
Analyte Unit Levels
VOCs
Tetrachloroethene (PCE) ug/L 5 <5.0U 5.2 <0.50 U <0.5U <05U 3.9 3.9 4.3 3.2 3.8 <05U <0.50 U <0.50 U <0.50 U
Trichloroethene (TCE) ug/L 2.5 48 71 27 18 J 26 3.5 3.5 2.4 23 1.9 79 72 20 12
cis-1,2-Dichloroethene (DCE) ug/L 16 55 48 100 91J 110 0.57 0.57 0.29 0.25 0.26 30 33 12 9.2
trans-1,2-Dichloroethene ug/L 9.8 8.8 20 18 21 0.39 0.39 0.15 0.15 0.12 1.8 1.9 0.44 0.26
Vinyl Chloride ug/L 0.15 0.35 0.3 0.88 0.78 0.83 0.03 0.03 <0.020 U <0.02U <0.02U 0.12 0.14 0.03 0.04
Dissolved Gasses
Ethane mg/L < 0.0050 U < 0.0050 U < 0.0050 U <0.005U <0.005 U -- -- - -- - -- -- -- --
Ethene mg/L < 0.0050 U < 0.0050 U < 0.0050 U <0.005 U <0.005 U -- -- -- -- -- -- -- - --
Methane mg/L 0.39 0.66 0.021 0.017 0.0071 - - -- - -- - - -- -
General Chemistry
Chloride mg/L 68 50 27 26 25 - 22 26 25 17 24J 25 -- -
Total Organic Carbon mg/L -- -- -- 2.3 -- -- - -- - -- -- -- -- -
Dissolved Organic Carbon mg/L 1.6J 2 2 -- 1.5 -- 3 -- -- -- -- -- -- --
Iron mg/L <0.50 U <0.50 U <0.50 U <0.5U <0.5U -- <0.5U <0.50 U <0.5U <0.5U <0.5U <0.50 U -- -
Nitrate as Nitrogen mg/L <0.20 UJ 0.35 <0.20U 0.2 <0.2U - 1.6J 1.3J <09U <09U <0.2U <0.20U -- -
Nitrite as Nitrogen mg/L <0.40U <0.40U <0.40U <04U <04U - 2.7J <0.10 UJ 2.5 6.3 <04U <0.40U -- -
Sulfate mg/L 20 28 25 23 24 -- 32 38 28 22 19J 17 -- -
Field Parameters
Temperature deg C 16.7 16.1 18.4 18.4 16.1 - 16.1 16.6 18.9 17.7 17.1 17.3 16.7 16
Specific Conductance uS/cm 662 640 572 591 546.9 -- 565.7 525.4 665 427.7 460.1 458.6 498.9 689
Dissolved Oxygen mg/L -- 0.3 0.15 0.13 0.4 -- 1 1.03 0.36 0.37 0.11 0.25 -- 0.36
pH pH units 7.77 7.6 7.35 7.59 7.5 - 7.52 7.61 7.58 7.77 7.75 8.06 7.67 7.46
Oxidation Reduction Potential mV -45.3 11.4 124.3 63 24.6 -- 138.6 95.2 37.9 0.2 -80.2 -97.6 -135.4 11.9
Turbidity NTU 0.95 1.03 3.65 1.6 0.7 - <2UJ <2UJ 0.54 3.5 1.24 1.28 0.73 14.4
Notes

Bold - detected above reporting limit
Blue - exceeded proposed cleanup level
U - not detected at or above reporting limit shown

J - estimated
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Table 2. Groundwater Analytical Results (2014-2019)
Project No. 090018, New City Cleaners, Richland, Washington

Location MW-07I MW-07I MW-08S MW-08S MW-08S MW-08S MW-08S MWw-10I MwW-10I MW-10I MW-10I MW-10I MW-10I MW-10I
Date| 09/18/2018 03/19/2019 07/13/2016 11/16/2016 04/11/2018 09/18/2018 03/19/2019 03/12/2014 06/17/2014 09/10/2014 12/16/2014 07/13/2016 11/15/2016 10/04/2017
Sample| MW-71-091818 | MW-71-031919 [ MW 8S-071316 | MW-8S-111616 | MW8S-041118 | MW-8S-091818 | MW-8S-031919 | MW-101-031214 | MW-101-061714 | MW-101-091014 | MW-101-121614 [ MW10I-071316 | MW-10I-111516 | MW-101-100417
Proposed
Cleanup
Analyte Unit Levels

VOCs
Tetrachloroethene (PCE) ug/L ) 0.87 <0.5U 61 71 37 36 24 200 280 320 250 90 120 80
Trichloroethene (TCE) ug/L 2.5 53 36 4 3.8 1 1 0.68 320 420 230 200 98 120 100
cis-1,2-Dichloroethene (DCE) | ug/L 16 36 34 6.4 4.1 1.1 0.38 0.32 76 120 330 150 260 120 110
trans-1,2-Dichloroethene ug/L 4.1 1.8 <0.2U <0.20U <0.20U <0.2U <0.2U 1.3 2.1 1.7 0.71 1.6 0.84 1.1
Vinyl Chloride ug/L 0.15 0.037 0.075 <0.02U <0.020 U <0.020 U <0.02U <0.02U 0.095 0.11 <0.02U 0.047 0.11 0.06 <0.020 U
Dissolved Gasses
Ethane mg/L - - - -- - - -- - -- - - -- -- <0.0050 U
Ethene mg/L - - - -- - - -- - -- - -- -- -- < 0.0050 U
Methane mg/L - - - -- - - -- - -- - -- - - 0.28
General Chemistry
Chloride mg/L - - - -- - - - 24 27 30 15 20 15 24
Total Organic Carbon mg/L -- - - -- -- -- -- -- -- -- -- -- -- -
Dissolved Organic Carbon mg/L -- -- -- -- -- -- -- -- -- -- -- -- -- 1.5
Iron mg/L - - - -- - - -- <0.5U <0.50 U 0.61 0.63 <0.5U <0.50 U <0.50 U
Nitrate as Nitrogen mg/L -- -- -- -- -- -- -- <0.9UJ <0.10 UJ <09U <09U -- <0.20U <0.20U
Nitrite as Nitrogen mg/L - - - -- - - -- 3.1J <0.10 UJ <06U 7.3 - <0.40U <0.40U
Sulfate mg/L - - - -- - - -- 27 29 20 12 17 15 20
Field Parameters
Temperature deg C 17.6 16.2 19.3 19.3 15.2 19.9 15 15.4 16 17.8 15.4 18.2 17.8 16.5
Specific Conductance uS/cm 492 463.5 607 735 887 798 771 539.3 614 804 508 547.6 483.1 428.4
Dissolved Oxygen mg/L 0.11 0.3 1.63 1.23 3.89 1.42 5.2 0.09 0.26 0.27 0.16 0.12 0.23 0.48
pH pH units 7.46 7.8 7.17 7 7.12 7.08 7.1 7.7 7.64 7.48 7.67 7.59 7.9 7.7
Oxidation Reduction Potential mV 71.6 95.7 77.7 134.6 156.6 29 106.1 -72 -63.3 42.2 -78.8 -72.1 -106 -28.8
Turbidity NTU 30.5 3.2 - 12.2 0.9 2.06 1.4 0.39 0.34 0.79 1.63 1.19 1.32 1.66
Notes

Bold - detected above reporting limit
Blue - exceeded proposed cleanup level
U - not detected at or above reporting limit shown

J - estimated

Aspect Consulting
12/19/2019
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Table 2. Groundwater Analytical Results (2014-2019)
Project No. 090018, New City Cleaners, Richland, Washington

Location Mw-10I MW-10I MwW-10I MW-10I MW-10I MW-12i MW-12I MW-13I MW-13I MW-13I MW-14i MW-14I MW-14i MW-14I
Date| 12/12/2017 03/19/2018 06/19/2018 09/19/2018 03/20/2019 03/11/2014 12/16/2014 04/11/2018 09/18/2018 03/19/2019 03/11/2014 09/09/2014 07/12/2016 11/15/2016
Sample| MW10I-121217 [ MW-101-031918 | MW-101-061918 | MW-101-091918 | MW-101-032019 | MW-121-031114 | MW-121-121614 | MW13I1-041118 [ MW-131-091818 [ MW-131-031919 | MW-141-031114 | MW-141-090914 | MW-141-071116 | MW-141-111516
Proposed
Cleanup
Analyte Unit Levels

VOCs
Tetrachloroethene (PCE) ug/L ) 46 33 29 36 27 <01U <0.1U 7.7 12 7.5 6.6 8.2 15 14
Trichloroethene (TCE) ug/L 2.5 76 90 130 55J 69 <0.1U <0.1U 0.42 0.24 0.28 0.98 1 1.3 0.93
cis-1,2-Dichloroethene (DCE) ug/L 16 78 56 130 170 J 240 <0.1U <0.1U <0.20U <0.2U <0.2U <0.1U <0.1U 1.9 0.23
trans-1,2-Dichloroethene ug/L 0.77 0.96 2.2 1.4 2.5 <0.1U <0.1U <0.20U <0.2U <0.2U <0.1U <0.1U <0.2U <0.20U
Vinyl Chloride ug/L 0.15 0.052 0.049 <0.020 U <0.02U 0.36 <0.02U <0.02U <0.020 U <0.02U <0.02U <0.02U <0.02U <0.02U <0.020 U
Dissolved Gasses
Ethane mg/L < 0.0050 U < 0.0050 U < 0.0050 U <0.005 U <0.005 U -- - -- -- - -- - -- --
Ethene mg/L < 0.0050 U < 0.0050 U < 0.0050 U 0.0067 <0.005 U - -- - - -- -- -- - --
Methane mg/L 0.17 0.077 0.16 1.1 1.1 -- -- -- -- -- -- -- -- --
General Chemistry
Chloride mg/L 40 20 20 25 26 - -- - - -- - -- 110J 67
Total Organic Carbon mg/L -- -- -- 2 -- - -- -- -- -- -- -- -- --
Dissolved Organic Carbon mg/L 1.5J 2.1 1.6 -- 2.3 -- -- -- -- -- -- -- -- --
Iron mg/L <0.50 U <0.50 U <0.50 U <0.5U <0.5U - -- - - -- - -- <0.5U <0.50 U
Nitrate as Nitrogen mg/L <0.20 UJ 0.41 <0.20U <0.2U <0.2U -- -- -- -- -- -- -- 5.5J 3.7
Nitrite as Nitrogen mg/L <0.40U <0.40 U <0.40U <04U <04U - -- - - -- - -- <04U <0.40U
Sulfate mg/L 23 29 25 22 20 - -- - - -- - -- 36J 31
Field Parameters
Temperature deg C 16.2 16.3 17.8 17.2 16.3 - 17.4 16.4 20.5 16 - 20.4 18.4 20.5
Specific Conductance uS/cm 498.5 483.6 491.6 545.1 577.8 - 874 1351 1122 1112 - 894 964 848
Dissolved Oxygen mg/L - 0.3 0.15 0.13 0.2 - 0.17 3.98 2.51 4.9 - 2.1 3.81 1.77
pH pH units 7.82 7.64 7.26 7.42 7.5 - 7.32 7.03 7.02 7.2 - 7.13 7.18 7.43
Oxidation Reduction Potential mV -104.9 -12 81.4 35.6 -60.1 - -25.4 144.9 10.8 104.9 - 138.4 146.9 -43.7
Turbidity NTU 1.46 2.31 3.68 2.4 2.1 - 0.43 75.4 0.94 0.6 - 0.22 1.46 1.3
Notes
Bold - detected above reporting limit
Blue - exceeded proposed cleanup level
U - not detected at or above reporting limit shown
J - estimated
Aspect Consulting Table 2
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Table 2. Groundwater Analytical Results (2014-2019)
Project No. 090018, New City Cleaners, Richland, Washington

Location MW-14i MW-14I MW-14i MW-14I MW-15I MW-15I MW-15I MW-15I MW-15I MW-15I MW-16l MW-16l MW-16l MW-16l
Date| 12/12/2017 03/19/2018 09/18/2018 03/19/2019 07/13/2016 11/15/2016 12/11/2017 03/19/2018 09/18/2018 03/19/2019 03/11/2014 06/17/2014 09/10/2014 12/17/2014
Sample| MW-141-121217 | MW-141-031918 | MW-141-091818 | MW-141-031919 | MW 151-071316 | MW-15I-111516 | MW15I-121117 | MW-15I1-031918 | MW-151-091818 | MW-151-031919 | MW-161-031114 | MW-161-061714 | MW-161-091014 [ MW-161-121714
Proposed
Cleanup
Analyte Unit Levels

VOCs

Tetrachloroethene (PCE) ug/L ) 2.6 3.1 8.4 4.9 78 75 45 Lyl 54 J 33 34 11 6.1 27
Trichloroethene (TCE) ug/L 2.5 <0.20U 0.24 0.46 0.25 34 39 20 16 28 23 67 J 19 12 100
cis-1,2-Dichloroethene (DCE) ug/L 16 <0.20U <0.20U <02U <0.2U 20 25 12 9.9 26 19 17 4 7 28
trans-1,2-Dichloroethene ug/L <0.20U <0.20U <0.2U <0.2U 0.54 0.89 0.4 0.35 0.92 0.57 0.41 <0.10U 0.13 0.84
Vinyl Chloride ug/L 0.15 <0.020 U <0.020 U <0.02U <0.02U <0.02U <0.020 U <0.020 U <0.020 U <0.02U <0.02U 0.11 <0.020 U 0.027 0.22
Dissolved Gasses

Ethane mg/L - -- - -- -- -- - - -- - -- - -- -
Ethene mg/L -- -- -- -- -- -- -- -- -- -- -- -- -- --
Methane mg/L - -- - -- -- -- - - -- - -- - -- -
General Chemistry

Chloride mg/L - -- - -- -- -- - - -- - -- - -- -
Total Organic Carbon mg/L -- -- -- -- -- -- -- -- -- -- -- -- -- --
Dissolved Organic Carbon mg/L -- -- -- -- -- -- -- -- -- -- -- -- -- --
Iron mg/L -- -- -- -- -- -- -- -- -- -- -- -- -- --
Nitrate as Nitrogen mg/L -- -- -- -- -- -- -- -- -- -- -- -- -- --
Nitrite as Nitrogen mg/L -- -- -- -- -- -- -- -- -- -- -- -- -- --
Sulfate mg/L - -- - -- -- -- - - -- - -- - -- -
Field Parameters

Temperature deg C 19.6 16.7 20.9 16.2 17.7 17.5 17.1 16.5 18.4 16 -- 16.8 18.3 16.8
Specific Conductance uS/cm 438.2 1107 1156 986 693 4 727 810 782 835 -- 925 1097 913
Dissolved Oxygen mg/L 1.81 5.4 1.6 5.7 0.23 0.11 - 0.29 0.15 0.3 -- 0.74 0.3 0.08
pH pH units 7.3 7.23 7.08 7.1 7.53 7.53 7.55 7.57 7.45 7.5 -- 7.8 7.64 8.07
Oxidation Reduction Potential mV 95.4 35.8 91.8 109.7 88.2 -14.3 123.7 5.2 21.3 101.6 -- 100 167.5 111.9
Turbidity NTU 0.5 1.19 5.6 0.3 0.46 11.1 6.56 2.82 4.05 5.9 -- 0.27 0.44 0.24
Notes

Bold - detected above reporting limit

Blue - exceeded proposed cleanup level

U - not detected at or above reporting limit shown

J - estimated
Aspect Consulting Table 2
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Table 2. Groundwater Analytical Results (2014-2019)
Project No. 090018, New City Cleaners, Richland, Washington

Location Mw-16l MWw-16l MW-16l MWw-16l MW-16l MWw-16l MW-16l MWw-16l MW-171 MW-17I MW-171 MW-171 MW-171 MW-171
Date| 07/13/2016 11/15/2016 10/04/2017 12/12/2017 03/19/2018 06/19/2018 09/19/2018 03/20/2019 03/11/2014 06/17/2014 09/09/2014 12/16/2014 07/13/2016 11/16/2016
Sample| MW 161-071316 | MW-161-111516 | MW-161-100417 | MW16I1-121217 | MW-161-031918 [ MW-161-061918 | MW-161-091918 | MW-161-032019 | MW-171-031114 | MW-171-061714 | MW-171-090914 | MW-171-121614 | MW 171-071316 | MW-171-111616
Proposed
Cleanup
Analyte Unit Levels

VOCs

Tetrachloroethene (PCE) ug/L 5 39 30 22 52 49 32 25 21 2.9 6.7 3.1 9.8 17 17
Trichloroethene (TCE) ug/L 2.5 170 200 J 130 190 190 150 78 J 140 <0.1U 0.12 <0.1U <0.1U <0.2U 0.2
cis-1,2-Dichloroethene (DCE) ug/L 16 44 68 78 110 70 52 40 130 <0.1U <0.10U <0.1U <0.1U <02U <0.20U
trans-1,2-Dichloroethene ug/L 0.79 1.2 1 1.3 0.83 0.63 0.65 1.2 <0.1U <0.10U <0.1U <0.1U <0.2U <0.20U
Vinyl Chloride ug/L 0.15 <0.02U 0.091 <0.020 U 0.095 <0.020 U <0.020 U <0.02U <0.02U <0.02U <0.020 U <0.02U <0.02U <0.02U <0.020 U
Dissolved Gasses

Ethane mg/L -- -- < 0.0050 U < 0.0050 U < 0.0050 U < 0.0050 U <0.005U <0.005 U -- - -- - - -
Ethene mg/L -- -- < 0.0050 U < 0.0050 U < 0.0050 U < 0.0050 U <0.005 U <0.005 U -- -- -- -- - -
Methane mg/L -- -- 0.019 0.081 0.0076 < 0.0050 U 0.021 0.22 -- - -- - - -
General Chemistry

Chloride mg/L -- -- 69 33 23 35 71 36 -- - -- - - -
Total Organic Carbon mg/L -- -- - -- -- - 1.9 - -- - -- - - -
Dissolved Organic Carbon mg/L -- -- 1.8 1.6J 1.5 1.5 -- 1.1 -- -- -- -- -- --
Iron mg/L -- -- <0.50 U <0.50 U <0.50 U <0.50 U <0.5U <0.5U -- - -- -- - -
Nitrate as Nitrogen mg/L -- -- <0.20U <0.20 UJ 0.31 <0.20U <0.2U <0.2U -- -- -- -- -- --
Nitrite as Nitrogen mg/L -- -- <0.40U <0.40U <0.40U <0.40U <04U <04U -- - -- - -- -
Sulfate mg/L -- -- 39 29 28 33 38 31 -- - -- - - -
Field Parameters

Temperature deg C 18.7 17.9 17.5 17 15.8 17.7 17.9 16.1 -- 17.2 19.9 18.4 18.5 18.8
Specific Conductance uS/cm 884 939 908 695 609 717 949 726 -- 1019 1040 1017 1052 1006
Dissolved Oxygen mg/L 0.39 0.1 0.12 -- 2.63 0.93 0.25 2.1 -- 2.9 3.33 3.34 4.29 2.55
pH pH units 7.8 7.85 7.9 8.07 7.98 7.49 7.49 7.8 -- 7.36 7.22 7.43 7.4 7.57
Oxidation Reduction Potential mV 87.1 -53.6 92.7 154.8 19.8 75.5 108.7 3.2 -- 71.5 212.8 -4.1 94.5 114.5
Turbidity NTU 0.14 3.99 0.6 0.42 0.47 1.05 0.54 0.2 -- 1 0.87 1.87 0.89 2.74
Notes

Bold - detected above reporting limit

Blue - exceeded proposed cleanup level

U - not detected at or above reporting limit shown

J - estimated
Aspect Consulting Table 2
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Table 2. Groundwater Analytical Results (2014-2019)
Project No. 090018, New City Cleaners, Richland, Washington

Location MW-171 MW-17I MW-171 MW-171 MW-18I MW-18I MW-18I MW-18I MW-19I MW-19I MW-19I MW-19I MW-19I MW-19I
Date| 12/12/2017 03/20/2018 09/18/2018 03/19/2019 03/11/2014 09/09/2014 07/13/2016 11/16/2016 03/11/2014 06/17/2014 09/09/2014 12/17/2014 07/13/2016 11/16/2016
Sample| MW-171-121217 | MW-171-032018 | MW-171-091818 | MW-171-031919 | MW181031114 | MW-181-090914 | MW 181-071316 | MW-18I-111616 | MW-191-031114 | MW-191-061714 | MW-191-090914 | MW-191-121714 | MW 191-071316 [ MW-191-111616
Proposed
Cleanup
Analyte Unit Levels
VOCs
Tetrachloroethene (PCE) ug/L 5 5.7 4.3 5.7 5.4 3.9 4.1 3.7 4.9 3.8 6.2 5.1 6.5 6.2 4.8
Trichloroethene (TCE) ug/L 2.5 <0.20U <0.20U <0.2U <0.2U 0.61 0.49 0.28 0.47 1.3 0.95 0.66 1.2 1.8 2
cis-1,2-Dichloroethene (DCE) ug/L 16 <0.20U <0.20U <02U <0.2U <0.1U <0.1U <02U <0.20U 0.14 <0.10U <0.1U 0.12 0.22 0.83
trans-1,2-Dichloroethene ug/L <0.20U <0.20U <0.2U <0.2U <0.1U <0.1U <0.2U <0.20U <0.1U <0.10U <0.1U <0.1U <0.2U <0.20U
Vinyl Chloride ug/L 0.15 <0.020 U <0.020 U <0.02U <0.02U <0.02U <0.02U <0.02U <0.020 U <0.02U <0.020 U <0.02U <0.02U <0.02U <0.020 U
Dissolved Gasses
Ethane mg/L - -- - -- - - - - -- - -- - - -
Ethene mg/L - -- - -- - -- - - -- -- -- - - -
Methane mg/L - -- - -- - - - - -- - -- - - -
General Chemistry
Chloride mg/L - -- - -- - - - - -- - -- - - -
Total Organic Carbon mg/L - -- - -- - -- - - -- -- -- - - -
Dissolved Organic Carbon mg/L -- -- -- -- -- -- -- -- -- -- -- -- -- --
Iron mg/L - -- - -- - -- - - -- -- -- - - -
Nitrate as Nitrogen mg/L -- -- -- -- -- -- -- -- -- -- -- -- -- --
Nitrite as Nitrogen mg/L - -- - -- - -- - - -- -- -- - - -
Sulfate mg/L - -- - -- - - - - -- - -- - - -
Field Parameters
Temperature deg C 18.7 15.8 20.2 16.4 - 20.2 19.1 19.4 -- 17.2 20.7 19.1 19.2 20.2
Specific Conductance uS/cm 883 1024 1037 1123 - 1176 1186 911 -- 955 1154 997 1130 1076
Dissolved Oxygen mg/L 1.39 1.75 4.29 5.6 - 5.76 9.15 6.13 -- 7.08 2.29 1.7 3 3.03
pH pH units 7.36 7.51 7.21 7.2 - 7.47 7.35 7.4 -- 7.32 7.1 7.51 7.38 7.24
Oxidation Reduction Potential mV 39.7 104.9 86.4 103.2 - 239.3 90.7 141.7 -- -5.1 1350 122.2 124.6 140.4
Turbidity NTU 0.95 0.54 2.06 2.3 - 3.92 1.67 5.88 -- 0.54 0.24 0.56 1.83 7.19
Notes

Bold - detected above reporting limit
Blue - exceeded proposed cleanup level
U - not detected at or above reporting limit shown

J - estimated

Aspect Consulting
12/19/2019
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Table 2. Groundwater Analytical Results (2014-2019)
Project No. 090018, New City Cleaners, Richland, Washington

Location MW-19I MW-19I MW-19I Mw-21I MW-211/2 MW-211/2 MW-211/2 MW-211/2 MW-211/2 MW-211/2 MW-211/2 MW-211/2 MW-211/2
Date| 03/20/2018 09/18/2018 03/19/2019 03/20/2018 03/11/2014 06/17/2014 09/09/2014 12/17/2014 07/13/2016 11/16/2016 03/20/2018 09/18/2018 03/19/2019
Sample| MW-191-032018 | MW-191-091818 | MW-191-031919 | MW-211-032018 | MW21/2-031114 | MW-21/21-061714 | MW-211/2-090914 | MW-21112-121714 | MW 21 1/2-071316 | MW-211/2-111616 | MW-211/2-032018 | MW-211/2-091818 | MW-211/2-031919
Proposed
Cleanup
Analyte Unit Levels
VOCs
Tetrachloroethene (PCE) ug/L 5 2.9 4.5 0.97 5.6 5.2 7.7 4.7 7.3 7.1 7.1 4.8 5.9 4
Trichloroethene (TCE) ug/L 2.5 1.4 1.5 0.29 0.28 1.1 1.1 0.88 1 0.9 1 0.65 0.77 0.9
cis-1,2-Dichloroethene (DCE) | ug/L 16 0.97 0.52 <0.2U <0.20U 0.11 0.1 0.11 <0.1U <0.2U <0.20U <0.20U <0.2U <0.2U
trans-1,2-Dichloroethene ug/L <0.20U <0.2U <0.2U <0.20U <0.1U <0.10U <0.1U <0.1U <0.2U <0.20U <0.20U <0.2U <0.2U
Vinyl Chloride ug/L 0.15 <0.020 U <0.02U <0.02U <0.020 U <0.02U <0.020 U <0.02U <0.02U <0.02U <0.020 U <0.020 U <0.02U <0.02U
Dissolved Gasses
Ethane mg/L - -- - -- - -- -- -- - -- -- -- --
Ethene mg/L - -- - -- - -- -- -- - -- -- -- --
Methane mg/L - -- - -- - -- -- -- - -- -- -- --
General Chemistry
Chloride mg/L - -- - -- - -- -- -- - -- -- -- --
Total Organic Carbon mg/L - -- - -- - -- -- -- - -- -- -- --
Dissolved Organic Carbon mg/L -- -- -- -- -- -- -- -- -- -- -- -- --
Iron mg/L - -- - -- - -- -- -- - -- -- -- --
Nitrate as Nitrogen mg/L -- -- -- -- -- -- -- -- -- -- -- -- --
Nitrite as Nitrogen mg/L - -- - -- - -- -- -- - -- -- -- --
Sulfate mg/L - -- - -- - -- -- -- - -- -- -- --
Field Parameters
Temperature deg C 16.8 20.5 16.5 17 - 18.8 20.2 18.3 19.6 18.2 18.2 19.8 17.3
Specific Conductance uS/cm 1378 962 1230 795 -- 809 881 903 757 711 647 612 691
Dissolved Oxygen mg/L 5.2 1.72 7.8 1.82 - 0.96 0.1 0.16 0.4 0.28 0.98 0.18 0.9
pH pH units 7.55 7.19 7.3 7.72 - 7.6 7.6 7.75 7.65 7.88 7.63 7.46 7.6
Oxidation Reduction Potential mV 122.1 79.1 105.3 114.4 - 84.9 232.5 88.9 52.4 111.2 136.5 55.4 88.5
Turbidity NTU 0.47 5.2 0.6 0.68 - -- 2.75 7.55 4.4 13 5.35 12.2 6.8
Notes

Bold - detected above reporting limit
Blue - exceeded proposed cleanup level
U - not detected at or above reporting limit shown

J - estimated

Aspect Consulting
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Table 2. Groundwater Analytical Results (2014-2019)
Project No. 090018, New City Cleaners, Richland, Washington

Location Mw-22i MW-22i Mw-22i MW-22i Mw-22i MWw-23I MW-23I MWw-23I MW-23I MW-23I MW-23I MWw-23I MW-23I MWw-23I
Date| 03/11/2014 06/17/2014 09/09/2014 12/17/2014 11/16/2016 03/11/2014 06/17/2014 09/09/2014 12/17/2014 07/13/2016 11/16/2016 03/20/2018 09/18/2018 03/19/2019
Sample| MW221031114 | MW-221-061714 | MW-221-090914 | MW-22I-121714 [ MW-22I-111616 | MW231-031114 | MW-231-061714 | MW-231-090914 | MW-231-121714 | MW 231-071316 | MW-231-111616 | MW-231-032018 | MW-231-091818 | MW-231-031919
Proposed
Cleanup
Analyte Unit Levels

VOCs
Tetrachloroethene (PCE) ug/L 5 0.32 0.34 0.19 0.36 <0.50U 2.8 3.9 2.9 3.9 4.4 4 2.6 8.1 0.82
Trichloroethene (TCE) ug/L 2.5 <0.1U <0.10U <0.1U <0.1U <0.20U 0.43 0.44 0.38 0.36 0.44 0.4 <0.20U 0.33 <02U
cis-1,2-Dichloroethene (DCE) ug/L 16 <0.1U <0.10U <0.1U <0.1U <0.20U <0.1U <0.10U <0.1U <0.1U <02U <0.20U <0.20U <02U <0.2U
trans-1,2-Dichloroethene ug/L <0.1U <0.10U <0.1U <0.1U <0.20U <0.1U <0.10U <0.1U <0.1U <0.2U <0.20U <0.20U <0.2U <0.2U
Vinyl Chloride ug/L 0.15 <0.02U <0.020 U <0.02U <0.02U <0.020 U <0.02U <0.020 U <0.02U <0.02U <0.02U <0.020 U <0.020 U <0.02U <0.02U
Dissolved Gasses
Ethane mg/L - - -- - -- - - -- - - - -- - --
Ethene mg/L - - -- - -- - - -- - - - -- - --
Methane mg/L - - -- - -- - - -- - - - -- - --
General Chemistry
Chloride mg/L - - -- - -- - - -- - - - -- - --
Total Organic Carbon mg/L - - -- - -- - - -- - - - -- - --
Dissolved Organic Carbon mg/L -- -- -- -- -- -- -- -- -- -- -- -- -- --
Iron mg/L - - -- - -- - - -- - - - -- - --
Nitrate as Nitrogen mg/L -- -- -- -- -- -- -- -- -- -- -- -- -- --
Nitrite as Nitrogen mg/L - - -- - -- - - -- - - - -- - --
Sulfate mg/L - - -- - -- - - -- - - - -- - --
Field Parameters
Temperature deg C - 17.3 20.5 18.6 19 - 17.3 20.7 19.2 19.7 19.5 16.6 20.4 16.3
Specific Conductance uS/cm - 1163 1271 1211 1122 - 981 1000 1009 889 843 957 988 1577
Dissolved Oxygen mg/L - 712 5.93 0.08 5.37 - 0.9 1.14 1.4 0.94 1.52 4.71 0.23 7.3
pH pH units - 7.82 7.64 7.84 7.94 - 7.57 7.49 7.67 7.52 7.68 7.67 7.34 7.6
Oxidation Reduction Potential mV - 92.6 148.3 135.4 115.6 - 84.9 214.7 124 94.8 112.9 116.2 72 96.4
Turbidity NTU -- 1.52 1.55 2.14 2.7 - 5.84 1.04 1.2 4.73 3.13 5.37 2.74 5.5
Notes

Bold - detected above reporting limit
Blue - exceeded proposed cleanup level
U - not detected at or above reporting limit shown

J - estimated

Aspect Consulting
12/19/2019
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Table 2. Groundwater Analytical Results (2014-2019)
Project No. 090018, New City Cleaners, Richland, Washington

Location MW-25I MW-25I MW-25I MWw-25I MW-25I MW-25I MW-25I MW-25I MW-25I MW-26I MW-26I MW-26I MW-26I MW-26l
Date| 03/11/2014 06/17/2014 09/10/2014 12/17/2014 07/13/2016 11/16/2016 03/19/2018 09/18/2018 03/19/2019 03/12/2014 06/17/2014 09/10/2014 12/16/2014 07/12/2016
Sample| MW-251-031114 | MW-251-061714 | MW-251-091014 | MW-25I-121714 | MW 251-071316 | MW-25I-111616 | MW-251-031918 | MW-25I1-091818 | MW-251-031919 | MW-261-031214 | MW-261-061714 | MW-261-091014 | MW-261-121614 [ MW261-071216
Proposed
Cleanup
Analyte Unit Levels
VOCs
Tetrachloroethene (PCE) ug/L 5 0.51 0.65 0.61 0.64 <0.5U <0.50 U <0.50 U <0.5U <05U 47 11 17 6.8 2.1
Trichloroethene (TCE) ug/L 2.5 1.4 1.2 2 1.9 0.42 0.5 0.36 0.37 0.39 460 62 210 98 67
cis-1,2-Dichloroethene (DCE) ug/L 16 0.21 0.22 0.92 0.66 <0.2U 0.38 0.26 <0.2U <0.2U 620 140 640 670 340
trans-1,2-Dichloroethene ug/L <0.1U <0.10U <0.1U <0.1U <0.2U <0.20U <0.20U <0.2U <0.2U 3 0.77 4.2 2.5 1.5
Vinyl Chloride ug/L 0.15 <0.02U <0.020 U <0.02U <0.02U <0.02U <0.020 U <0.020 U <0.02U <0.02U 0.47 0.077 0.61 0.36 0.18
Dissolved Gasses
Ethane mg/L - -- - -- -- -- - -- - <0.005 U < 0.0050 U <0.005 U <0.005 U <0.005U
Ethene mg/L - -- - -- -- -- - -- - <0.005 U < 0.0050 U <0.005 U <0.005 U <0.005 U
Methane mg/L - -- - -- -- -- - -- - 0.16 0.011 0.057 0.32 0.73
General Chemistry
Chloride mg/L - -- - -- -- -- - -- - 52 12 35 33 29J
Total Organic Carbon mg/L -- -- -- -- -- -- -- -- -- -- -- -- -- -
Dissolved Organic Carbon mg/L -- -- -- -- -- -- -- -- -- -- -- -- -- --
Iron mg/L -- -- -- -- -- -- -- -- -- <05U <0.50 U <0.5U <0.5U <0.5U
Nitrate as Nitrogen mg/L - -- - -- -- -- -- -- -- <0.9UJ <0.10U <0.9U <09U 0.56 J
Nitrite as Nitrogen mg/L - -- - -- -- -- - -- - 41J <0.10U <0.6 U 9.2 <04U
Sulfate mg/L - -- - -- -- -- - -- -- 56 15 31 23 25J
Field Parameters
Temperature deg C - 16 16.8 16.3 18.5 17.6 16.3 18 15.8 15 15.6 16.6 14.2 16.9
Specific Conductance uS/cm -- 799 876 900 706 730 690 428.7 579.4 887 67.3 863 737 606
Dissolved Oxygen mg/L - 2.74 1.22 0.16 1.68 0.71 2.65 0.14 3.8 0.16 7.76 0.06 0.17 1.04
pH pH units -- 7.64 7.46 7.85 7.58 7.43 7.69 6.98 7.5 7.63 6.94 7.63 7.65 7.78
Oxidation Reduction Potential mV - 96.5 20.6 82.5 86.4 129.6 12.2 54.6 93.2 -22.7 88.2 -175.6 -163 -83.4
Turbidity NTU -- 0.75 1.09 2.4 -- 5.71 0.67 2.13 1.1 0.78 <2UJ 6.35 1.47 1.52
Notes
Bold - detected above reporting limit
Blue - exceeded proposed cleanup level
U - not detected at or above reporting limit shown
J - estimated
Aspect Consulting Table 2
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Table 2. Groundwater Analytical Results (2014-2019)
Project No. 090018, New City Cleaners, Richland, Washington

Location MW-26I MW-26I MW-26I MW-26I MW-26I MW-26I MW-26I MW-26I MW-26S MW-26S MW-26S MW-26S MW-26S
Date| 11/15/2016 10/03/2017 12/12/2017 03/19/2018 06/19/2018 06/19/2018 09/19/2018 03/20/2019 03/12/2014 06/16/2014 09/10/2014 12/16/2014 07/12/2016
Sample| MW-261-111516 | MW-261-100317 | MW261-121217 | MW-261-031918 | MW-1001-061918 | MW-261-061918 | MW-261-091918 | MW-261-032019 | MW-26S-031214 | MW-26S-061614 | MW-26S-091014 | MW-26S-121614 | MW26S-071216
Proposed
Cleanup
Analyte Unit Levels
VOCs
Tetrachloroethene (PCE) ug/L 5 3.3 1.1 <0.50 U <0.50 U 1.6 1.4 1.3 0.78 74 12 3.8J 3.1 -
Trichloroethene (TCE) ug/L 2.5 44 39 5.3 4.6 32 33 19 46 180 31 13J 7.9 -
cis-1,2-Dichloroethene (DCE) | ug/L 16 570 630 330 250 380 490 360 J 760 9.7 48 330J 510 -
trans-1,2-Dichloroethene ug/L 1.5 1.5 0.61 0.6 0.93 1 1 2.4 0.31 0.27 0.93J 1.4 -
Vinyl Chloride ug/L 0.15 0.29 0.45 0.21 0.16 0.26 0.25 <0.02U 0.49 <0.02U 0.34 5.5J 5.2 -
Dissolved Gasses
Ethane mg/L < 0.0050 U < 0.0050 U < 0.0050 U < 0.0050 U < 0.0050 U < 0.0050 U <0.005 U <0.005 U <0.005 U < 0.0050 U <0.005 U <0.005U -
Ethene mg/L < 0.0050 U < 0.0050 U < 0.0050 U < 0.0050 U < 0.0050 U < 0.0050 U <0.005 U <0.005 U <0.005 U < 0.0050 U <0.005 U <0.005 U -
Methane mg/L 1 0.58 0.4 0.4 1.1 1.1 0.82 1.7 <0.005U 0.0058 1 3.8 -
General Chemistry
Chloride mg/L 23 44 48 43 36 38 34 26 25 1 19 21 -
Total Organic Carbon mg/L - -- - -- -- -- 2.4 -- -- -- -- -- --
Dissolved Organic Carbon mg/L -- 2 22J 21 2.3 2.3 -- 1.8 3 -- -- -- --
Iron mg/L <0.50 U <0.50 U <0.50 U <0.50 U <0.50 U <0.50 U 0.52 <0.5U <0.5U 4.7 41 57 -
Nitrate as Nitrogen mg/L <0.20U <0.20U <0.20 UJ 0.28 <0.20U <0.20U 0.24 0.31 <0.9UJ <0.10 UJ <0.9U <09U -
Nitrite as Nitrogen mg/L <0.40 U <0.40 UJ <0.40U <0.40U <0.40U <0.40U <04U <04U 3.1J <0.10 UJ <0.6U 24 -
Sulfate mg/L 19 16 17 19 21 21 17 18 35 10 <1.2U <1.2U -
Field Parameters
Temperature deg C 15.9 16.1 14.7 16.1 - 17.4 16.9 15.8 14.3 14.6 16.1 15.6 16.1
Specific Conductance uS/cm 660 710 608.1 589.6 - 686 799 837 549.9 536.4 2491 2520 2357
Dissolved Oxygen mg/L 0.12 0.13 0.15 1.94 - 1.57 0.21 0.2 0.92 0.09 0.26 0.09 0.09
pH pH units 7.58 7.58 7.44 7.61 - 7.28 7.54 7.3 7.6 6.65 6.75 6.8 6.93
Oxidation Reduction Potential mV -115.6 31.2 -80.3 -59.2 - 86.8 -11.3 -43.4 91.4 -26 -66.1 -91.9 -126.5
Turbidity NTU 3.67 1.9 0.96 1.23 - 0.76 2.5 0.4 0.88 <2UJ 2.91 32.5 46
Notes

Bold - detected above reporting limit
Blue - exceeded proposed cleanup level
U - not detected at or above reporting limit shown

J - estimated
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Table 2. Groundwater Analytical Results (2014-2019)
Project No. 090018, New City Cleaners, Richland, Washington

Location MW-26S MW-26S MW-26S MW-26S MW-26S MW-26S MW-26S MW-26S MwW-27I MW-271 Mw-28I MWw-28I MWw-28I
Date 07/12/2016 11/16/2016 10/03/2017 12/12/2017 03/19/2018 06/19/2018 09/19/2018 03/20/2019 03/11/2014 12/17/2014 03/12/2014 06/17/2014 09/10/2014
Sample| MW-26S-071116 | MW-26S-111616 | MW-26S-100317 [ MW26S-121217 | MW-26S-031918 | MW-26S-061918 | MW-26S-091918 | MW-26S-032019 | MW-271-031114 | MW-271-121714 | MW-281-031214 | MW-281-061714 | MW-281-091014
Proposed
Cleanup
Analyte Unit Levels

VOCs
Tetrachloroethene (PCE) ug/L 5 <0.5U 0.95 <0.50 U <0.50 U <0.50 U <0.50 U <05U <05U 2.3 0.26 8.3 0.25 0.18
Trichloroethene (TCE) ug/L 2.5 0.35 0.44 0.38 <0.20U <0.20U <0.20U 0.2 <0.2U 0.3 0.23 1 3 5.4
cis-1,2-Dichloroethene (DCE) | ug/L 16 400 350 260 86 0.67 0.62 0.81J 0.8 0.1 5.1 1.5 4.3 47
trans-1,2-Dichloroethene ug/L 0.89 0.95 0.55 0.51 0.37 0.3 0.4 0.26 <0.1U <0.1U <0.1U <0.10U 0.1
Vinyl Chloride ug/L 0.15 4.2 4.3 4.5 Lyl 3 1.5 <0.02U 0.82 0.021 0.16 <0.02U 0.07 1.2
Dissolved Gasses
Ethane mg/L <0.005U < 0.0050 U < 0.0050 U < 0.0050 U < 0.0050 U < 0.0050 U <0.005 U <0.005 U -- - <0.005U < 0.0050 U <0.005 U
Ethene mg/L 0.0053 < 0.0050 U < 0.0050 U 0.018 0.0091 0.016 0.042 0.0064 -- - <0.005 U < 0.0050 U <0.005 U
Methane mg/L 12 5.3 7.1 14 15 13 11 12 -- - 0.049 < 0.0050 U 0.1
General Chemistry
Chloride mg/L 20J 20 <90 U 17 18 19 18 17 14 12 20 66 16
Total Organic Carbon mg/L -- -- -- -- -- -- 13 -- -- - -- -- -
Dissolved Organic Carbon mg/L -- -- 100 33J 27 18 -- 6.8 -- -- -- -- --
Iron mg/L 36 -- 27 32 37 34 26 26 -- - <05U 30 29
Nitrate as Nitrogen mg/L <0.2U <0.20U <20U <0.20 UJ <0.20U <0.20U <02U <0.2U <0.9UJ <09U <0.9UJ <0.10 UJ <0.9U
Nitrite as Nitrogen mg/L <04U <2.0UJ <40 UJ <0.40 U <0.40U <0.40U <04U <04U 31J 9.6 J 3.2J <0.10 UJ <0.6U
Sulfate mg/L <1.2U <1.2U <120 U <12U <12U <12U <12U 1.2 8.9 <12U 24 <1.0U <1.2U
Field Parameters
Temperature deg C -- 16.8 16 15.7 15.6 16.8 16.5 15.9 14.7 15.1 14.4 14.9 16.1
Specific Conductance uS/cm -- 1940 1506 1773 1974 2013 1984 1633 542 1401 517.4 1595 1175
Dissolved Oxygen mg/L -- 0.34 0.09 0.1 0.41 0.31 0.53 0.2 0.16 0.35 0.1 0.18 0.17
pH pH units -- 7.02 6.49 6.76 6.82 6.64 6.66 6.5 7.4 5.99 7.66 5.89 5.66
Oxidation Reduction Potential mV -- -109.6 -101.2 -123.9 -100.5 -28.2 -24.3 -97.9 71.4 21.9 79.2 10.3 37.6
Turbidity NTU -- 8.74 63.2 14.9 40.2 - 31.8 12.2 4.71 397 <2UJ 158 31.9
Notes

Bold - detected above reporting limit
Blue - exceeded proposed cleanup level
U - not detected at or above reporting limit shown

J - estimated

Aspect Consulting
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Table 2. Groundwater Analytical Results (2014-2019)
Project No. 090018, New City Cleaners, Richland, Washington

Location MW-28I MWw-28I MWw-28I MWw-28I Mw-28I Mw-28I MW-28I MWw-28I MWw-28I MWw-28I MW-29I MW-29I MW-30I MW-30I
Date| 12/16/2014 07/12/2016 7/11/2016 11/15/2016 10/03/2017 12/12/2017 03/19/2018 06/19/2018 09/19/2018 03/20/2019 03/11/2014 12/17/2014 03/12/2014 12/17/2014
Sample| MW-28I-121614 | MW28I1-071216 | MW-281-071116 | MW-281-111516 | MW-281-100317 | MW28I-121217 | MW-281-031918 | MW-281-061918 | MW-281-091918 | MW-281-032019 | MW-291-031114 | MW-291-121714 | MW-301-031214 | MW-301-121714
Proposed
Cleanup
Analyte Unit Levels

VOCs
Tetrachloroethene (PCE) ug/L 5 0.25 -- 0.89 1.1 <0.50 U <0.50 U <0.50 U <0.50 U 0.53 <0.5U 7.4 1.3 4 0.75
Trichloroethene (TCE) ug/L 2.5 7.5 -- 3.9 2.7 0.62 0.4 0.55 0.7 0.79 0.74 7.5 12 2 8.8
cis-1,2-Dichloroethene (DCE) ug/L 16 81 -- 100 72 23 12 14 15 14J 1 2.1 47 0.78 33
trans-1,2-Dichloroethene ug/L 0.15 -- <0.2U <0.20U <0.20U <0.20U <0.20U <0.20U <0.2U <0.2U <0.1U 0.18 <0.1U <0.1U
Vinyl Chloride ug/L 0.15 1.7 -- 1.4 0.71 5.7 2.6 1.6 0.83 <0.02U <0.02U 0.053 2.3 0.025 1.2
Dissolved Gasses
Ethane mg/L <0.005 U -- <0.005U < 0.0050 U < 0.0050 U < 0.0050 U < 0.0050 U < 0.0050 U <0.005 U <0.005 U -- - -- -
Ethene mg/L <0.005 U -- <0.005 U 0.012 < 0.0050 U 0.0064 < 0.0050 U < 0.0050 U 0.0055 0.021 -- -- - --
Methane mg/L 2.3 -- 6.8 8.3 8.3 16 11 8 8.6 4.6 - -- - --
General Chemistry
Chloride mg/L 14 -- 22J 10 110 25 18 13 17 5 32 26 59 29
Total Organic Carbon mg/L -- -- -- - -- 840 -- - 500 - - - - -
Dissolved Organic Carbon mg/L -- -- -- -- 960 850 J 1600 1300 -- 670 -- -- -- --
Iron mg/L 71 -- 27 26 52 110 160 130 110 18 - -- - --
Nitrate as Nitrogen mg/L <09U -- <0.2U <0.20U <20U <0.20 UJ <0.20U <0.20U <02U <0.2U <0.9UJ <09U <09U <09U
Nitrite as Nitrogen mg/L 6.3 -- <04U <0.40U <40 UJ <0.40U <0.40 U <0.40U <04U <04U 3J 7.2 2.8 10
Sulfate mg/L <12U -- 3.8J 6.8 <120 U 3.2 <12U <1.2U 1.5 9.5 22 <1.2U 23 <1.2U
Field Parameters
Temperature deg C 14.7 18.4 18.4 16.6 16.7 15.5 15.7 19.4 17.2 15.9 14.2 13.7 14.2 14.1
Specific Conductance uS/cm 1302 753 753 591.3 1808 1860 2084 1595 1758 219.6 664 1317 555.8 1449
Dissolved Oxygen mg/L 0.05 0.06 0.06 0.2 0.41 - 0.53 0.29 0.27 0.1 2.6 0.14 0.07 0.2
pH pH units 5.89 6.08 6.08 6.04 5.77 5.79 5.5 5.17 5.1 4.2 7.68 5.9 8.33 5.72
Oxidation Reduction Potential mV -19.6 -61.2 -61.2 -114.2 2 -61 30 95.9 51 154.6 -29.9 29.1 -616.6 61.6
Turbidity NTU 111 22.1 22.1 11.5 622 555 19.2 20.7 21.2 8.2 5.38 261 4.66 388
Notes
Bold - detected above reporting limit
Blue - exceeded proposed cleanup level
U - not detected at or above reporting limit shown
J - estimated
Aspect Consulting Table 2
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Table 2. Groundwater Analytical Results (2014-2019)
Project No. 090018, New City Cleaners, Richland, Washington

Location MW-31I MW-31I MW-31I MW-31I MW-31I MW-31I MW-31I MW-31I MW-31I MW-31I MW-31I MW-31I MW-31I MW-32I
Date| 03/12/2014 06/17/2014 09/10/2014 12/16/2014 07/12/2016 07/12/2016 11/15/2016 10/03/2017 12/12/2017 03/19/2018 06/19/2018 09/19/2018 03/20/2019 03/12/2014
Sample| MW-311-031214 | MW-311-061714 | MW-311-091014 | MW-311-121614 | MW311-071216 | MW-311-071116 | MW-311-111516 | MW-311-100317 | MW311-121217 | MW-311-031918 | MW-311-061918 | MW-311-091918 | MW-311-032019 | MW-321-031214
Proposed
Cleanup
Analyte Unit Levels

VOCs
Tetrachloroethene (PCE) ug/L 5 19 7.4 6.4 13 - 0.6 <0.50 U 0.63 1.3 1.3 25 47 <05U 52
Trichloroethene (TCE) ug/L 2.5 70 590 750 420 - 2.8 2.4 2.4 2.7 3.2 5 14 0.44 68
cis-1,2-Dichloroethene (DCE) ug/L 16 12 310 2900 3200 - 260 340 330 340 15 7.6 5.7J 2 45
trans-1,2-Dichloroethene ug/L 0.13 4.4 12 9.8 - 0.28 0.34 1.2 1.5 1.2 1.9 4.7 4.5 0.31
Vinyl Chloride ug/L 0.15 0.21 2.4 49 63 - 1.4 2.3 140 100 22 9.5 3.5 4.1 0.49
Dissolved Gasses
Ethane mg/L - -- - -- - <0.005 U < 0.0050 U < 0.0050 U < 0.0050 U < 0.0050 U < 0.0050 U <0.005U <0.005 U --
Ethene mg/L -- -- - -- - <0.005 U 0.01 0.006 0.016 0.0067 < 0.0050 U 0.011 0.0053 --
Methane mg/L - -- - -- - 8.8 11 12 15 6.6 7.6 11 14 --
General Chemistry
Chloride mg/L 23 52 40 34 - 57 J 28 <90 U 39 41 41 38 38 52
Total Organic Carbon mg/L -- -- -- -- -- -- -- -- 960 -- -- 62 -- -
Dissolved Organic Carbon mg/L 3.4 260 600 570 -- 27 15 780 1100 J 300 93 -- 23 3.4
Iron mg/L <0.5U 17 72 110 - 26 22 73 140 69 62 48 38 <05U
Nitrate as Nitrogen mg/L <09U <0.10 UJ <09U <09U - <02U <0.20U <20U <0.20 UJ <0.20U <0.20U 0.34 0.21 <0.9UJ
Nitrite as Nitrogen mg/L 3.2 <0.10 UJ 3.2 6.4 - <04U <0.40U <40 UJ <0.40U <0.40U <0.40U <04U <04U 31J
Sulfate mg/L 24 10 <12U <1.2U - 12J 13 <120 U 3 1.2 <12U <1.2U <12U 27
Field Parameters
Temperature deg C 15.3 15.5 16.7 14.9 16.8 16.8 16.3 17.8 15.9 16.2 18.9 17.3 16 14.8
Specific Conductance uS/cm 532.8 921 1475 1700 1002 1002 818 2035 2250 1550 1427 1389 1213 618.8
Dissolved Oxygen mg/L 0.07 0.14 0.34 0.07 0.05 0.05 0.09 0.11 -- 0.48 0.24 0.27 0.1 0.14
pH pH units 7.69 6.05 5.49 5.46 6.77 6.77 6.62 5.82 5.88 6.4 6.18 6.29 6.5 7.88
Oxidation Reduction Potential mV -28 -3.6 66.7 76.7 -142.5 -142.5 -129.6 -47.7 -81.1 -66.1 -13.4 -58.3 -31.2 -108.2
Turbidity NTU 2.39 41.6 24.5 22.5 18.7 18.7 16.2 553 36.8 63.5 - 20.6 10.3 2.75
Notes
Bold - detected above reporting limit
Blue - exceeded proposed cleanup level
U - not detected at or above reporting limit shown
J - estimated
Aspect Consulting Table 2
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Table 2. Groundwater Analytical Results (2014-2019)
Project No. 090018, New City Cleaners, Richland, Washington

Location MW-32i MW-32i MW-32i MW-32i MW-32i MW-32i MW-32i MW-32I MW-32i MW-32I MW-32i MW-32I MW-33I MW-33I
Date| 06/16/2014 09/10/2014 12/16/2014 07/12/2016 07/12/2016 11/15/2016 10/03/2017 12/12/2017 03/19/2018 06/19/2018 09/19/2018 03/20/2019 07/11/2016 11/14/2016
Sample| MW-321-061614 | MW-321-091014 | MW-32I-121614 | MW32I-071216 | MW-321-071116 | MW-321-111516 | MW-321-100317 | MW32I-121217 | MW-32I-031918 | MW-321-061918 | MW-321-091918 | MW-321-032019 | MW-331-071116 | MW-331-111416
Proposed
Cleanup
Analyte Unit Levels

VOCs
Tetrachloroethene (PCE) ug/L ) 28 0.92 2.8 -- <0.5U <0.50 U 23 0.83 <0.50 U <0.50 U 4.1 <0.5U 6.1 6.9
Trichloroethene (TCE) ug/L 2.5 120 35 <0.1U -- 40 <20U 65 13 1.8 <4.0U 41 17 0.37 0.85
cis-1,2-Dichloroethene (DCE) ug/L 16 52 340 300 - 820 1000 980 690 460 430 530J 570 <02U <0.20U
trans-1,2-Dichloroethene ug/L 0.42 0.78 0.59 -- 5.3 3.1 3 2.7 2.1 1.7 1.7 1.5 <0.2U <0.20U
Vinyl Chloride ug/L 0.15 <0.020 U 0.74 0.57 -- 1.9 2.5 2.5 7.9 12 9 16 25 <0.02U <0.020 U
Dissolved Gasses
Ethane mg/L - -- - -- 0.0058 0.019 < 0.0050 U 0.0054 < 0.0050 U < 0.0050 U <0.005 U 0.028 - --
Ethene mg/L - -- - -- <0.005 U < 0.0050 U < 0.0050 U 0.007 0.018 0.04 0.063 0.036 - --
Methane mg/L - -- - -- 4.6 4 2.2 4.2 3 4.2 6.3 5.4 - --
General Chemistry
Chloride mg/L 56 54 45 -- 45 J 39 48 43 44 43 43 37 - --
Total Organic Carbon mg/L - -- -- -- -- - -- - -- -- 2.4 -- -- -
Dissolved Organic Carbon mg/L 6.8 4.9 2.8 -- 2.4 3.1 5.1 22J 21 2.2 -- 1.7 -- --
Iron mg/L <0.50 U <0.5U <0.5U -- 0.82 0.63 0.62 0.81 0.92 0.85 0.79 0.59 - --
Nitrate as Nitrogen mg/L <0.10 UJ <09U <09U -- <0.2U <0.20U <0.20U <0.20 UJ 0.32 <0.20U <02U <0.2U - --
Nitrite as Nitrogen mg/L <0.10 UJ <0.6U 9.4 -- <04U <0.40 U <0.40 UJ <0.40U <0.40 U <0.40U <04U <04U -- --
Sulfate mg/L 26 10 8.4 -- 14J 9.5 7.9 9.6 13 7 4.9 8.2 - --
Field Parameters
Temperature deg C 15.9 16.9 14.9 16.7 16.7 16.3 16.3 15.4 16.2 18.1 16.6 14.1 19.3 19.5
Specific Conductance uS/cm 749 844 808 849 849 844 767 756 752 778 846 743 794 768
Dissolved Oxygen mg/L 0.33 0.09 0.17 0.13 0.13 0.09 0.27 0.1 0.16 0.16 0.12 0.1 0.1 0.24
pH pH units 7.5 7.77 7.84 7.84 7.84 7.68 7.59 7.39 7.64 7.36 7.51 7.6 8.28 7.73
Oxidation Reduction Potential mV -76.9 -150.2 -117.5 -119.1 -119.1 -185.5 -87.1 -100 -65.3 119.2 5 87.6 -194.3 141.4
Turbidity NTU 1.59 0.84 1.17 8.7 8.7 3.24 3.21 9.25 3.03 4.5 0.86 0.6 1.73 1.84
Notes
Bold - detected above reporting limit
Blue - exceeded proposed cleanup level
U - not detected at or above reporting limit shown
J - estimated
Aspect Consulting Table 2
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Table 2. Groundwater Analytical Results (2014-2019)
Project No. 090018, New City Cleaners, Richland, Washington

Location MW-33I MW-33I MW-33I MW-33I MW-34I MW-34i MW-34i MW-34I MW-34I MW-34I
Date| 12/11/2017 03/20/2018 09/18/2018 03/19/2019 07/11/2016 11/14/2016 12/11/2017 03/20/2018 09/18/2018 03/19/2019
Sample| MW33I-121117 [ MW-331-032018 | MW-331-091818 | MW-331-031919 | MW-341-071116 | MW-341-111416 | MW34I-121117 | MW-341-032018 | MW-341-091818 | MW-341-031919
Proposed
Cleanup
Analyte Unit Levels

VOCs
Tetrachloroethene (PCE) ug/L ) 6 5.7 5.8 5.5 6.5 5.1 4.3 5.7 7.2 6
Trichloroethene (TCE) ug/L 2.5 0.75 1.4 0.49 0.99 0.39 0.36 0.3 0.39 0.37 0.42
cis-1,2-Dichloroethene (DCE) | ug/L 16 <0.20U 0.6 <0.2U 0.24 <0.2U <0.20U <0.20U <0.20U <0.2U <0.2U
trans-1,2-Dichloroethene ug/L <0.20U <0.20U <0.2U <0.2U <0.2U <0.20U <0.20U <0.20U <0.2U <0.2U
Vinyl Chloride ug/L 0.15 <0.020 U <0.020 U <0.02U <0.02U <0.02U <0.020 U <0.020 U <0.020 U <0.02U <0.02U
Dissolved Gasses
Ethane mg/L - - -- - -- - -- -- - --
Ethene mg/L - - -- - -- - -- -- - --
Methane mg/L - - -- - -- - -- -- - --
General Chemistry
Chloride mg/L - - -- - -- - -- -- - --
Total Organic Carbon mg/L - - -- - -- - -- -- - --
Dissolved Organic Carbon mg/L -- -- -- -- -- -- -- -- -- --
Iron mg/L - - -- - -- - -- -- - --
Nitrate as Nitrogen mg/L -- -- -- -- -- -- -- -- -- --
Nitrite as Nitrogen mg/L - - -- - -- - -- -- - --
Sulfate mg/L - - -- - -- - -- -- - --
Field Parameters
Temperature deg C 18.4 16.9 19 16.2 19.8 19.9 19.1 16.8 19.8 17.1
Specific Conductance uS/cm 868 903 789 968 1013 1019 924 954 1081 925
Dissolved Oxygen mg/L - 0.46 0.42 0.7 0.44 1.65 -- 0.85 1.11 0.9
pH pH units 7.48 7.67 7.15 7.4 7.94 7.36 7.4 7.6 7.32 7.3
Oxidation Reduction Potential mV 133.3 114.9 113.4 100.6 -157.6 142 149.6 111.6 61.7 100.7
Turbidity NTU 2.89 1.48 8.38 1.4 20.4 2.83 13.8 1.39 0.02 0.4
Notes

Bold - detected above reporting limit
Blue - exceeded proposed cleanup level
U - not detected at or above reporting limit shown

J - estimated

Aspect Consulting
12/19/2019
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Table 3. Soil Sample Results Summary
Project No. 090018, New City Cleaners, Richland, Washington

Number of Number of Samples Last Sample Date Maximum
Sampled Number of with Detected Frequency of with Detected Detected Average Detected
Analyte Locations Samples Concentration Detection Concentration Concentration Concentration
PAHs
Naphthalene 59 127 1 1% | 2/11/2014 | 0.0064 | 0.0064
TPHs
Diesel Range Organics 30 32 3 9% 3/7/2000 11000 9400
Gasoline Range Organics 18 20 0 0% -- -- --
Motor Qil Range Organics 30 32 0 0% -- -- --
VOCs
1,1,1,2-Tetrachloroethane 59 127 0 0% -- -- --
1,1,1-Trichloroethane 59 127 0 0% -- -- --
1,1,2,2-Tetrachloroethane 59 127 6 5% 12/16/2014 0.0025 0.0021
1,1,2-Trichloroethane 59 127 7 6% 12/16/2014 0.03 0.0061
1,1-Dichloroethane 59 127 0 0% -- -- --
1,1-Dichloroethene 59 127 0 0% -- -- --
1,1-Dichloropropene 59 127 0 0% -- -- --
1,2,3-Trichlorobenzene 59 127 0 0% -- -- --
1,2,3-Trichloropropane 59 127 7 6% 12/16/2014 0.0013 0.0011
1,2,4-Trichlorobenzene 59 127 0 0% -- -- --
1,2,4-Trimethylbenzene 59 127 1 1% 2/11/2014 0.0031 0.0031
1,2-Dibromo-3-chloropropane 59 127 0 0% -- -- --
1,2-Dibromoethane (EDB) 59 127 0 0% -- -- -
1,2-Dichlorobenzene 59 127 0 0% -- -- --
1,2-Dichloroethane (EDC) 59 127 0 0% -- -- -
1,2-Dichloropropane 59 127 0 0% -- -- --
1,3,5-Trimethylbenzene 59 127 0 0% -- -- --
1,3-Dichlorobenzene 59 127 0 0% -- -- --
1,3-Dichloropropane 59 127 0 0% -- -- --
1,4-Dichlorobenzene 59 127 0 0% -- -- --
2,2-Dichloropropane 59 127 0 0% -- -- --
2-Chlorotoluene 59 127 0 0% - - -
4-Chlorotoluene 59 127 0 0% - - -
Acetone 12 25 8 32% 5/24/2007 1.55 0.237
Bromobenzene 59 127 0 0% - - -
Bromochloromethane 20 33 0 0% -- -- --
Bromodichloromethane 71 152 1 1% 12/16/2014 0.0013 0.0013
Bromoform 59 127 0 0% - - -
Bromomethane 59 127 0 0% - - -
Carbon Tetrachloride 59 127 0 0% -- -- --
Chlorobenzene 59 127 0 0% - - -
Chloroethane 59 127 0 0% - - -
Chloroform 71 152 0 0% - - -
Chloromethane 71 152 0 0% - - -
cis-1,2-Dichloroethene (DCE) 71 152 29 19% 12/16/2014 0.37 0.069
cis-1,3-Dichloropropene 59 127 0 0% -- -- --
Dibromochloromethane 59 127 0 0% -- -- --
Dibromomethane 59 127 6 5% 12/16/2014 0.0013 0.0011
Dichlorodifluoromethane 59 127 0 0% -- -- --
Isopropylbenzene 59 127 0 0% -- -- --
m,p-Xylenes 20 33 1 3% 2/11/2014 0.003 0.003
Methyl tert-butyl ether (MTBE) 59 127 6 5% 12/16/2014 0.0013 0.0011
Methylene Chloride 59 127 0 0% -- -- --
n-Butylbenzene 59 127 0 0% - - -
n-Propylbenzene 59 127 0 0% -- -- --
o-Xylene 20 33 0 0% - - -
p-Isopropyltoluene 59 127 0 0% -- -- --
sec-Butylbenzene 59 127 1 1% 12/16/2014 0.0078 0.0078
Styrene 59 127 0 0% - - -
tert-Butylbenzene 59 127 0 0% - - -
Tetrachloroethene (PCE) 140 225 93 41% 12/16/2014 11.34 0.5164
trans-1,2-Dichloroethene 59 127 3 2% 12/16/2014 0.0033 0.0019
trans-1,3-Dichloropropene 59 127 0 0% -- -- --
Trichloroethene (TCE) 71 152 40 26% 12/16/2014 5.5 0.35
Trichlorofluoromethane 59 127 0 0% -- -- --
Vinyl Chloride 71 152 0 0% - - -
Notes:
Statistical summary inlcudes detected analytes from all Site data collected from 2000 to 2019.
Statistical summary does not include Field Duplicates or other Quality Assurance/Quality Control samples.
Chemicals highlighted in blue are identified as site COCs in soil.
mg/kg = milligrams per kilogram
Aspect Consulting Table 3
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Table 4. Groundwater Sample Results Summary

Project No. 090018, New City Cleaners, Richland, Washington

Aspect Consulting
12/19/2019

V:\090018 New City Cleaners\Deliverables\RIFS\2019\Final\RIFS Tables\Table 4 GW Sample Results Summary

Number of Last Sample
Number of Samples with Date with Maximum Average
Sampled Number of Detected Frequency of Detected Detected Detected
Analyte Locations Samples Concentration Detection Concentration Concentration Concentration
BTEX
Benzene 77 503 25 5% 3/20/2019 726 29.3
Ethylbenzene 77 503 2 0.4% 8/15/2012 117 58.6
Toluene 77 503 38 8% 3/20/2019 1590 42.5
Total Xylenes 27 27 1 4% 4/10/1992 357 357
Conventionals
Chloride 15 116 114 98% 3/20/2019 110 32
Dissolved Organic Carbon 18 70 70 100% 3/20/2019 6400 270
Nitrate as Nitrogen 20 121 17 14% 3/20/2019 5.5 1.2
Nitrite as Nitrogen 20 121 27 22% 12/17/2014 24 5.8
Silica (SiO2) 3 3 3 100% 11/17/2010 51 42
Sulfate 20 123 95 7% 3/20/2019 73 21
Total Organic Carbon 9 11 11 100% 9/19/2018 960 220
Total Suspended Solids 10 10 10 100% 3/12/1997 5630 1440
Dechlor Bacteria
Dehalococcoides (DHC) 2 2 2 100% 7/12/2016 168 92.9
Dissolved Gases
Ethane 9 83 4 5% 3/20/2019 0.028 0.015
Ethene 9 83 24 29% 3/20/2019 0.063 0.016
Methane 9 83 79 95% 3/20/2019 16 4.5
Field Parameters
Dissolved Oxygen 50 449 449 100% 3/20/2019 33 1.53
Oxidation Reduction Potential 50 478 478 100% 3/20/2019 1350 18.64
pH 50 478 478 100% 3/20/2019 8.8 7.42
Specific Conductance 50 478 478 100% 3/20/2019 7008 905.9
Temperature 50 478 478 100% 3/20/2019 21 1717
Turbidity 50 416 404 97% 3/20/2019 882 15.5
Metals
Arsenic 3 10 7 70% 11/16/2016 0.08 0.017
Cadmium 3 10 0 0% - -- -
Chromium 3 10 0 0% -- - --
Iron 17 116 55 47% 3/20/2019 160 34
Manganese 9 17 16 94% 11/16/2016 8.7 0.69
Selenium 3 10 0 0% - - --
Other SVOCs
Hexachlorobutadiene [ 70 | 496 0 0% - - -
PAHs
Naphthalene [ 70 | 496 0 0% - - -
PLFA
Anaerobic metal reducers (BrMonos) 2 4 2 50% 11/14/2016 0.38 0.29
Decreased Permeability 2 4 3 75% 11/14/2016 0.074634928 0.068873178
Eukaryotes (polyenoics) 2 4 4 100% 11/14/2016 27.6 15.96
Firmicutes (TerBrSats) 2 4 2 50% 7/12/2016 13.57 9.885
Normal Saturated (Nsats) 2 4 4 100% 11/14/2016 20.45 18.95
Proteobacteria (Monos) 2 4 4 100% 11/14/2016 72.42 59.79
Slowed Growth 2 4 4 100% 11/14/2016 0.274659634 0.13667974
SRB/Actinomycetes (MidBrSats) 2 4 2 50% 7/12/2016 0.6 0.42
Total Biomass 2 4 4 100% 11/14/2016 465000 228000
TPHs
Gasoline Range Organics | 7 7 2 29% 11/16/2010 0.13 0.1
VFA
Acetic Acid 6 12 7 58% 11/16/2016 82 24
Butyric Acid 6 12 4 33% 11/15/2016 18 6.1
Formic Acid 6 12 4 33% 11/16/2016 3.3 1.2
Hexanoic Acid 6 12 3 25% 11/15/2016 8.4 3.7
Isocaproic Acid 6 12 0 0% - - --
Isovaleric Acid 6 12 3 25% 11/15/2016 2.9 1.5
Lactic Acid 6 12 1 8% 7/12/2016 0.63 0.63
Pentanoic Acid 6 12 3 25% 11/15/2016 14 6.5
Propionic Acid 6 12 4 33% 11/15/2016 78 36
Pyruvic Acid 6 12 4 33% 11/15/2016 4.5 1.9
VOCs
1,1,1,2-Tetrachloroethane 70 496 0 0%
1,1,1-Trichloroethane 70 510 0 0% -- - --
1,1,2,2-Tetrachloroethane 70 510 1 0.2% 4/16/2013 0.5 0.5
1,1,2-Trichloroethane 70 510 2 0.4% 3/12/2014 1 0.77
1,1-Dichloroethane 70 510 0 0% -- - -
1,1-Dichloroethene 70 510 97 19% 3/20/2019 5 0.43
1,1-Dichloropropene 70 496 0 0% - - -
1,2,3-Trichlorobenzene 70 496 0 0% -- - --
1,2,3-Trichloropropane 70 496 0 0% -- - --
1,2,4-Trichlorobenzene 70 496 0 0% -- - --
1,2,4-Trimethylbenzene 80 506 23 5% 3/20/2019 490 110
1,2-Dibromo-3-chloropropane 70 496 0 0% - - -
1,2-Dibromoethane (EDB) 70 496 1 0.2% 3/12/2014 0.12 0.12
1,2-Dichlorobenzene 70 510 0 0% -- - --
1,2-Dichloroethane (EDC) 77 517 8 2% 5/30/2012 842 105
1,2-Dichloropropane 70 510 2 0.4% 12/16/2014 0.27 0.25
1,3,5-Trimethylbenzene 70 496 0 0% -- -- --
1,3-Dichlorobenzene 70 510 34 7% 6/28/2011 1.2 0.35
1,3-Dichloropropane 70 496 0 0% - - -
1,4-Dichlorobenzene 70 510 0 0% -- - --
2,2-Dichloropropane 70 496 1 0.2% 11/17/2010 0.17 0.17
2-Butanone 11 11 1 9% 6/21/2007 24.6 24.6
2-Chlorotoluene 70 496 0 0% -- - --
4-Chlorotoluene 70 496 0 0% -- - --
Acetone 11 11 1 9% 6/21/2007 122 122
Bromobenzene 70 496 0 0% - - -
Bromochloromethane 50 476 0 0% -- - -
Bromodichloromethane 70 521 11 2% 9/18/2018 2.4 0.64
Bromoform 70 510 1 0.2% 6/28/2011 0.51 0.51
Bromomethane 70 510 0 0% - - -
Carbon Disulfide 11 11 2 18% 6/21/2007 1.74 1.71
Carbon Tetrachloride 70 510 0 0% - - -
Chlorobenzene 70 510 0 0% -- - --
Chloroethane 70 510 13 3% 3/20/2019 2.3 1.1
Chloroform 74 539 132 24% 3/20/2019 46 2.14
Chloromethane 70 521 18 3% 10/3/2017 0.49 0.15
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Table 4. Groundwater Sample Results Summary

Project No. 090018, New City Cleaners, Richland, Washington

Number of Last Sample
Number of Samples with Date with Maximum Average
Sampled Number of Detected Frequency of Detected Detected Detected
Analyte Locations Samples Concentration Detection Concentration Concentration Concentration
cis-1,2-Dichloroethene (DCE) 91 556 346 62% 3/20/2019 3200 100
cis-1,3-Dichloropropene 70 510 0 0% -- -- --
Dibromochloromethane 70 510 1 0.2% 6/28/2011 0.57 0.57
Dibromomethane 70 496 0 0% - - -
Dichlorodifluoromethane 70 496 0 0% - - -
Isopropylbenzene 70 496 3 1% 12/16/2014 0.19 0.17
m,p-Xylenes 50 476 3 1% 8/15/2012 0.43 0.35
Methyl tert-butyl ether (MTBE) 70 496 22 4% 3/11/2014 1.1 0.29
Methylene Chloride 70 510 21 4% 6/19/2018 9.3 2.6
n-Butylbenzene 70 496 3 1% 6/19/2018 0.6 0.57
n-Propylbenzene 70 496 10 2% 3/20/2019 0.73 0.36
0-Xylene 50 476 16 3% 3/20/2019 1.8 0.61
p-lsopropyltoluene 70 496 1 0.2% 7/23/2013 0.2 0.2
sec-Butylbenzene 70 496 11 2% 7/12/2016 0.69 0.38
Styrene 70 496 2 0.4% 12/16/2014 0.12 0.11
tert-Butylbenzene 70 496 1 0.2% 1/26/2012 0.13 0.13
Tetrachloroethene (PCE) 92 574 484 84% 3/20/2019 15280 113.7
trans-1,2-Dichloroethene 70 510 172 34% 3/20/2019 21 2.6
trans-1,3-Dichloropropene 70 510 0 0% -- -- --
Trichloroethene (TCE) 92 574 461 80% 3/20/2019 3500 49.3
Trichlorofluoromethane 70 510 0 0% - - -
Vinyl Chloride 70 521 155 30% 3/20/2019 140 3.95
Notes:

Statistical summary inlcudes detected analytes from all Site data collected from 1992 to 2019.

Statistical summary does not include Field Duplicates or other Quality Assurance/Quality Control samples.

Chemicals highlighted in blue are identified as site COCs, in groundwater.

ug/L = micrograms per liter

Aspect Consulting
12/19/2019
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Table 5. Soil Vapor Sample Results Summary

Project No. 090018, New City Cleaners, Richland, Washington

Location VP-01 VP-01 VP-01 VP-01 VP-01 VP-02 VP-02 VP-02 VP-02 VP-02 VP-03 VP-03 VP-03
Date| 11/16/2010 02/29/2012 08/21/2012 04/15/2013 10/31/2013 11/16/2010 02/29/2012 08/21/2012 04/15/2013 10/31/2013 11/16/2010 02/29/2012 08/21/2012
Sample| VS-1-111610 | VP-01-022912 | VP-1-082112 | VP-1-041513 | VP-1-103113 | VS-2-111610 | VP-02-022912 | VP-2-082112 | VP-2-041513 | VP-2-103113 | VS-3-111610 | VP-03B-022912 | VP-3B-082112
Soil Gas
Screening
Analyte Unit Level

APHs

C5 - C8 Aliphatic Hydrocarbons ug/m3 90000 -- -- -- -- -- -- -- -- -- -- -- -- --

C9 - C12 Aliphatic Hydrocarbons ug/m3 4700 - -- -- -- -- -- - -- -- -- -- -- -

C9 - C10 Aromatic Hydrocarbons ug/m3 6000 -- - - - - - - - - - - - -
BTEX

Benzene ug/m3 11 - -- - - - - -- - - - -- - --
Toluene ug/m3 76000 -- -- -- -- -- -- -- -- -- -- -- -- --
Ethylbenzene ug/m3 15000 -- - -- -- -- -- -- - - - - -- -
Total Xylenes ug/m3 1500 -- -- -- -- -- -- -- -- -- -- -- -- --
Other

Helium % -- -- -- -- -- -- -- -- -- -- -- -- --
Helium ug/m3 -- -- -- -- -- -- -- -- - -- -- -- --
PAHs

Naphthalene ug/m3 2.5 -- - -- -- -- -- - -- -- -- -- - --
VOCs

1,1,1-Trichloroethane ug/m3 76000 - - -- -- -- -- - -- - - - -- -
1,1,2-Trichloroethane ug/m3 3 - - - - - - - - - - - - -
1,1-Dichloroethane ug/m3 52 -- - -- -- -- -- -- - - - - -- -
1,1-Dichloroethene ug/m3 3000 - - - - - - - - - - - - -
1,2-Dichloroethane (EDC) ug/m3 3.2 -- -- -- -- -- -- -- -- -- -- -- -- --
Chloroethane ug/m3 150000 -- -- -- -- -- -- -- -- -- -- -- -- --
cis-1,2-Dichloroethene (cDCE) ug/m3 <150 U <0.15U <0.15U <0.15U <0.14 U <26 U <0.18U <0.30U <0.23U <0.32U <78U <0.14 U <0.15U
Isopropyl Alcohol ug/m3 78000 -- -= -= -= 17000 E -- -= -- -- 340000 E -- --
m,p-Xylenes ug/m3 1500 -- - -- -- -- -- -- - -- - - -- -
Methylene Chloride ug/m3 8300 -- -- -- -- -- -- - -- -- -- -- -- -
0-Xylene ug/m3 1500 -- - -- -- -- -- -- - - - - -- --
Tetrachloroethene (PCE) ug/m3 320 <260U 45 67 85 46 330 270 310 270 210 <130 U 88 92
trans-1,2-Dichloroethene ug/m3 <150 U <0.15U <0.15U <0.15U <0.14 U <26 U <0.18 U <0.30U <0.23U <0.32U <78 U <0.14 U <0.15U
Trichloroethene (TCE) ug/m3 12 <210U 0.091 0.083 0.16 0.062 <35U 29 2.6 1.8 1.1 <100 U 0.1 0.068
Vinyl Chloride ug/m3 9.4 <99 U <0.049U <0.048 U <0.048 U <0.046 U <17U <0.060 U <0.096 U <0.075U <0.10U <50U <0.047 U <0.049U
Notes:

Bold - Analyte Detected

Blue Shaded - Detected result exceeded screening level

U - Analyte not detected at or above reporting limit shown

UJ - Analyte not detected and the reporting limit is an estimate

J - Result value estimated

E - Result exceeded calibration range. Result usable for qualitative

analysis of analyte presence, but numeric value should not be

included in quantitate analysis.
Aspect Consulting Table 5
12/19/2019 RI/FS Report
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Table 5. Soil Vapor Sample Results Summary
Project No. 090018, New City Cleaners, Richland, Washington

Location VP-03 VP-03 VP-04 VP-04 VP-05 VP-05 VP-06 VP-06 VP-07 VP-07
Date| 04/15/2013 10/31/2013 07/14/2016 11/17/2016 07/14/2016 11/17/2016 07/14/2016 11/17/2016 07/14/2016 11/17/2016
Sample| VP-3B-041513 | VP-3B-103113 | VP-04-071416 | VP-04-111716 | VP-05-071416 | VP-05-111716 | VP-06-071416 | VP-06-111716 | VP-07-071416 | VP-07-111716
Soil Gas
Screening
Analyte Unit Level

APHs
C5 - C8 Aliphatic Hydrocarbons ug/m3 90000 -- -- - - - - 1300 <1200 U 6100 1300
C9 - C12 Aliphatic Hydrocarbons ug/m3 4700 -- - -- -- -- -- <880 U <1800 U 2200 <1800 U
C9 - C10 Aromatic Hydrocarbons ug/m3 6000 - - - - - - <630U <1300 U <630U <1300 U
BTEX
Benzene ug/m3 11 - - - - - - <8U <8U <8U <8U
Toluene ug/m3 76000 -- -- -- -- -- -- <94U 11 <94U <94U
Ethylbenzene ug/m3 15000 - - - - - - <11U <11U <11U <11U
Total Xylenes ug/m3 1500 -- - -- -- -- -- <22 U <22 U <22 U <22 U
Other
Helium % -- -- -- <0.6U - <0.6U - <0.6U - <0.6U
Helium ug/m3 - - <0.7U - <0.7U - <0.7U - <07U --
PAHs
Naphthalene ug/m3 2.5 [ -- -- [ -- -- -- -- <25U <13 U <25U <13 U
VOCs
1,1,1-Trichloroethane ug/m3 76000 -- -- <27U <55U <27U <55U <14 U <14 U <14 U <14 U
1,1,2-Trichloroethane ug/m3 3 -- -- <2.7U <55U <2.7U <55U <14 U <14 U <14 U <14 U
1,1-Dichloroethane ug/m3 52 -- - <2U <4U <2U <4U <10U <10U <10U <10U
1,1-Dichloroethene ug/m3 3000 -- -- <2U <4U <2U <4U <9.9U <9.9U <9.9U <99U
1,2-Dichloroethane (EDC) ug/m3 3.2 -- -- <2U <4U <2U <4U <10 U <10 U <10 U <10 U
Chloroethane ug/m3 150000 -- -- <13U <26U <1.3U <26U <6.6 U <6.6 U <6.6 U <6.6 U
cis-1,2-Dichloroethene (cDCE) ug/m3 <0.15U <0.14 U <2U <4U <2U <4U <99U <99U 570 540
Isopropyl Alcohol ug/m3 -- -- -- -- -- -- -- -- -- --
m,p-Xylenes ug/m3 1500 -- -- -- -- -- -- <22U <22U <22U <22U
Methylene Chloride ug/m3 8300 -- -- <430U 1400 J <430 U <870 U <2200 U <2200U <2200U <2200U
o-Xylene ug/m3 1500 - - - - - - <11U <11U <11U <11u
Tetrachloroethene (PCE) ug/m3 320 150 77 78 <6.8U <3.4U 41 630 730 3300 1100
trans-1,2-Dichloroethene ug/m3 <0.15U <0.14 U <2U <4U <2U <4U <99U <99U <99U <99U
Trichloroethene (TCE) ug/m3 12 0.078 0.034 5.5 <54U <27U <54U 83 120 2000 1200
Vinyl Chloride ug/m3 9.4 <0.049U <0.044 U <13U <26U <13U <26U <6.4U <6.4U <6.4U <6.4U
Notes:

Bold - Analyte Detected

Blue Shaded - Detected result exceeded screening level

U - Analyte not detected at or above reporting limit shown
UJ - Analyte not detected and the reporting limit is an estimate

J - Result value estimated

E - Result exceeded calibration range. Result usable for qualitative
analysis of analyte presence, but numeric value should not be

included in quantitate analysis.

Aspect Consulting
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V:\090018 New City Cleaners\Deliverables\RIFS\2019\Final\RIFS Tables\Table 5 Soil Vapor Sample Results Summary

Table 5

RI/FS Report
Page 2 of 2



Table 6. Indoor Air Analytical Results
Project No. 090018, New City Cleaners, Richland, Washington

Location AA-01 1A-06 1A-07
Date| 03/20/2018 03/20/2018 03/20/2018
Sample| AA-01-032018 | 1A-06-032018 | 1A-07-032018
Proposed Cleanup
Analyte Fraction | Unit Level

VOCs
1,1,1-Trichloroethane T ug/m3 2290 <0.55U <0.55U <0.55U
1,1,2-Trichloroethane T ug/m3 0.156 <0.055 U <0.055U <0.055U
1,1-Dichloroethane T ug/m3 1.56 <04U <04U <04U
1,1-Dichloroethene T ug/m3 91.4 <04U <04U <04U
1,2-Dichloroethane (EDC) T ug/m3 0.0962 0.073 0.11 0.089
Chloroethane T ug/m3 4570 <0.26 U <0.26 U <0.26 U
cis-1,2-Dichloroethene (DCE) T ug/m3 <04U <04U <04U
Tetrachloroethene (PCE) T ug/m3 9.62 <0.68 U 2 1.7
trans-1,2-Dichloroethene T ug/m3 27.4 <04U <04U <04U
Trichloroethene (TCE) T ug/m3 0.37 <0.27 U <0.27 U <0.27 U
Vinyl Chloride T ug/m3 0.28 <0.26 U <0.26 U <0.26 U
Notes

Bold - detected

Blue - exceededs proposed cleanup level

U - not detected at or above reporting limit shown

Aspect Consulting
12/19/2019
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Table 8. Summary of Remedial Alternatives

Project No. 090018 New City Cleaners, Richland, Washington

Alternative 1

Institutional Controls, and Groundwater MNA

Alternative 2
Institutional Controls, EAB and Groundwater MNA

Alternative 3
SVE, EAB and Groundwater MNA

Alternative 4
SVE, Expanded EAB and Groundwater MNA

Design Concept

Figure 14

Figure 15

Figure 16

Figure 17

Elements of Remedial Alternative

« Evaluate monitored natural attenuation (MNA) of groundwater
at 19 locations for 20 years.

« Institutional controls, such as an environmental covenant for
the NCC property and RSD property to protect future users
against direct exposure to residual soil exceedances, or
exposure to soil vapor via indoor air pathway.

« Full-scale implementation of enhanced anaerobic bioremediation
(EAB) at the former source area at the NCC building. Install 10
new injection wells in the upper gravelly sand unit.

« Conduct a total of three discrete injection events at the existing
injection wells and new injection wells, occurring every 2 years, for
an estimated total operating period of 6 years.

« Evaluate MNA of groundwater at 19 locations for 15 years.

« Institutional controls as described in Alternative 1.

« Install an SVE system adjacent to and underneath the NCC
building. The system would include nine SVE wells operating for an|
estimated period of 10 years. The NCC building would remain in
place during this operating period.

« After 10 years of SVE operation, collect soil confirmation samples
to demonstrate SVE effectiveness and compliance with soil
cleanup standards.

« Full-scale implementation of enhanced anaerobic bioremediation
(EAB) at the former source area at the NCC building. Install 10
new injection wells in the upper gravelly sand unit.

« Conduct a total of three discrete injection events at the existing
injection wells and new injection wells, occurring every 2 years, for
an estimated total operating period of 6 years.

« Evaluate MNA of groundwater at 19 locations for 15 years.

« Install an SVE system adjacent to and underneath the NCC
building. The system would include nine SVE wells operating for an|
estimated period of 10 years. The NCC building would remain in
place during this operating period.

« After 10 years of SVE operation, collect soil confirmation samples
to demonstrate SVE effectiveness and compliance with soil
cleanup standards.

« Full-scale implementation of enhanced anaerobic bioremediation
(EAB) at the former source area at the NCC building. Install 10
new injection wells in the upper gravelly sand unit.

« Conduct a total of three discrete injection events at the existing
injection wells and new injection wells, occurring every 2 years, for
an estimated total operating period of 6 years.

« Implement additional EAB located in City of Richland right-of-way
or Richland School District property. The transect would require
installation of 14 new injection wells and five new performance
monitoring wells. A total of three discrete injection events occurring
every 2 years would establish and maintain biogeochemical
conditions necessary for EAB, for an estimated total operating
period of 6 years.

« Evaluate MNA of groundwater at 19 locations for 10 years.

Alternative ion with P

to MTCA Threshold Criteria’

MTCA Threshold Criteria (WAC
173-340-360(2)(a))

Does Alternative Comply with Threshold Criterion?

Pro%ecl human health and the Yes Yes Yes Yes
environment
Comply with cleanup standards Yes Yes Yes Yes
Comply with applicable state and Yes Yes Yes Yes
federal laws
Provide for compliance monitoring Yes Yes Yes Yes

Evaluation Results

Carried forward to detailed evaluation

Carried forward to detailed evaluation

Carried forward to detailed evaluation

Carried forward to detailed evaluation

Notes:

1. Refer to Section 10.2 for evaluation with respect to the MTCA threshold criteria.

MNA = monitored natural attenuation
NCC = New City Cleaners
RSD = Richland School District

EAB = enhanced anaerobic bioremediation

SVE = soil vapor extraction
O&M - Operations & Maintenance

Aspect Consulting
12/19/2019
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Table 9. Alternative Cost Estimate Summary
Project No. 090018 New City Cleaners, Richland, Washington

Estimated O&M Period

Estimated Total

Remedial Alternative Estimated Capital Cost (years) Alternative Cost (NPV)1

1) Institutional Controls, and Groundwater MNA 68,000 20 $ 470,000
2) Institutional Controls, EAB and Groundwater MNA 371,000 15 $ 960,000
3) SVE, EAB and Groundwater MNA 539,000 15 $ 1,520,000
4) SVE, Expanded EAB and Groundwater MNA 722,000 10 $ 1,770,000

Notes:

1. Cost are in 2019 dollars. Costs were estimated using Net Present Value (NPV) analysis, assuming a discount rate of 2.0%. The costs presented are preliminary, Feasibility Study-level estimates based on existing information and

are estimated to be within +50/-30% of actual costs.

MNA = monitored natural attenuation
EAB = enhanced anaerobic bioremediation
SVE = soil vapor extraction

O&M - Operations & Maintenance

Aspect Consulting
12/19/2019
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Table 10. Disproportionate Cost Analysis
Project No. 090018 New City Cleaners, Richland, Washington

Alternative 1 Alternative 2 Alternative 3 Alternative 4
Institutional Controls, and Groundwater Institutional Controls, EAB and SVE, Expanded EAB and Groundwater
MNA Groundwater MNA SVE, EAB and Groundwater MNA MNA
Remedial Alternatives:
Weighting
g Factor (Note 1) (Note 1) (Note 1) (Note 1)
° Overall 30% 3 6 7 7
» Protectiveness
s
% o [Permanence 20% 2 3 6 6
53
E9
§ 8
£ o |Long-Term 20% 1 6 6 8
& € |Effectiveness
Q
s X
o W
2 g Short-Term Risk 10% 9 7 5 4
8 £ [Management
© %
2«
[ =
u; Implementability 10% 8 6 4 3
s
g
S Consideration of 10% 10 10 10 10
Public Concerns (Note 2) (Note 2) (Note 2) (Note 2)
MTCA Benefits Ranking® 4.2 5.9 6.4 6.6
Estimated Cost) $470,000 $960,000 $1,520,000 $1,770,000
Benefit/Cost Ratio®) 8.9 6.1 4.2 3.7

DCA = Disproportionate cost analysis
IC = institutional control
MTCA = Model Toxics Control Act

Notes:

MNA = monitored natural attenuation
EAB = enhanced anaerobic bioremediation

SVE = soil vapor extraction

1. A scale of 1 to 10 is used to rate the alternatives with respect to the MTCA benefits criteria, where "1" indicates the criterion is satisfied to a very low degree, and "10" to a very high degree. Benefits rating values are shown in  red. Refer to text

for discussion of benefits ranking rationale.

2. Ecology considers and responds to public or other stakeholder comments if received on the Draft Cleanup Action Plan. Therefore, for purposes of this FS, all alternatives are given a rating of 5 for consideration of public concerns.
3. The MTCA benefits ranking for each alternative is obtained by multiplying the rating for each criterion by its assigned weighting factor and summing the results for the six criteria.
4. Cost are in 2019 dollars. Costs were estimated using Net Present Value (NPV) analysis, assuming a discount rate of 2.0%. The costs presented are preliminary, Feasibility Study-level estimates based on existing information and are

estimated to be within +50 / -30% of actual costs.

Aspect Consulting
12/19/2019
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Cleanup Actions

(\" NCCR dial E i 2001
) emedial Excavation,

“ RSD Excavation Area 1, 1993

” RSD Excavation Area 2, 1993

~5,000 tons of soil excavated
Max Depth: 10ft

% F‘!L

: |

ﬂ |ﬂ | ~75 to 100 cubic yards of soII excavated
Max Depth: 10ft

RICHLAND SCHOOL
DI§TRICT BUILDING

=
(\.\'\5 UST Excavations, 1992 (NCC) Employee Restroom ~ e Sonitary Sewer Line

-——

N . . == .
(\.—~3 UST Excavations, 1991 (RSD) @  Floor Drain :____: New City Cleaners

“ Sewer Line Replacement and Excavation, 2011 ©  Sewer Cleanout |"__\_',_—| Benton County Parcel

Note: The UST Excavations in 1992 and the Remedial Excavation in 2001 did not extend underneath the footprint of the building. The overlap with the
building is due to roof overhang and a building addition on the western end.
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FORMER ALBERTSONS

GROCERY STORE

1
|

~324 cubic yards of soil excavated
Max Depth 10ft

| IF_

nq_-‘—_—'l

Summary of Completed

Cleanup Actions
RI/FS Report
New City Cleaners
Richland, Washington
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MW.291 New Clt_y (’fleaners N §
5 Building - ;
ws :
T
w-7 MW-28IC L o - |
MW-271 W-4
WS MW-27IC W-10 W-4C i %
Mw-261 Mw-31IC wes|
1 ! |
MW-26S 1 N
MW-265C g
|
[ — i |

nign Ji

|
Ualng} 4esn

6T0C/,2/TT 01eQ ulid

Injection Well Upper Silt Unit # Monitoring Well |n_Situ BiostimUIation P“Ot Testing

- RI/FS Report

. . . = | .
Injection Well Upper Gravelly Sand Unit :____: New City Cleaners New City Cleaners

‘MW-10D Richland, Washington

Pilot Test Monitoring Well |§| Benton County Parcel

Pilot Test Soil Boring MW-101 —— — .
_— TDR
Nespedt 7
090018
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, f & @//\// : ® Sampled in 2014
S8
& ng}ﬁgg\, [x] Sampled in 2012
Gel' | &
0
Stormwater Swale &0 4 BS-NP-8 ©  Sampled in 2009
/> SW-NP-15| | BS-NP-20 9.5-9.5ft: 0.06 .
4-8f041[ || [10-10ft:016 BSNP 14 O Sampled in 2007
BS-CR-24 _ Bo-NF-14
10-10ft: 0.13 10-10ft: 0.28 £\ Sampled in 2000
TP-A1-1 ' J e % [[] sample with Exceedance (orange fill)
10-101t 0.1 | m/7 — D Sample without Exceedance (white fill)
SW-A1-5 3 = BOT-A1-B ,
4-81t0.11 I DP-06 8-81t: 0.24 DP-07 Inferred Extent of PCE Above Proposed Soil
— . () Cleanup Level
BS-CR-21 " " / SW'NP'”A& DP-15
8-8ft0.1 // g 14141012 Stormwater Swale
SW-CR-26/"\  BS-CR-28 DP-02
SW-A2-26 SW-NP-1 ® SW-NP-12 “\_ 1-ft Contour Line (2015 Lidar Data)
0-41t0.08 4-8ft0.08 .
SW-CR25 SWALS || New City Cleaners
BS-A2-R " Al S
10-10: 1.05 4-8f:11.34 i . Benton County Parcel
BS-A2-12 DP-10
10-10ft: 0.33 6-6ft0.24 BQLD RED TEXT
9-9ft 0.11 Sample Name  indicates exceedance of proposed cleanup level.
DP-01 12-121 013 l_ mg/kg = milligrams per kilogram
10-10ft: 0.093 R
SW-A2A | EB09 E—, fff.—;i )
BS-A2-13 8-10ft: 8.61 -
10-10ft: 2.03 i _T
BS-A2-G Sample Depth
- PCE 0.05
BS-CR-12 13-13ft:3.18 Tetrachloroethylene
95-95ft 0.48 l‘ : ke
| DP-09
SW-CR-13 / I/ : Note: Figure shows all exceedances less 15 feet deep for point of
4-81t0.08 /II' DP-11 compliance; all historical soil exceedances are shown on Figure F-1.
/ ESCR 441008
’ﬁ ' 12-121:0.21
I
DP-18 —
W = A
‘“\'I/// ‘ 3 22-221 0.0545 ¢
BS-A3-1
10 - 10 ft: 2.04 o/ , EB-02 OEB-03 0 30 60
_ SW-CR-7 -5vA A IW-10C (& O
0585001 SW-CR-10 /=% A 4 e DP-14 Feet
. .5 1t: 0. AN A\ A SW-AZ10. SW-RSD-7.; SW-A-2-32 7-710.21
DP-17
= [=]
10-10ft: 0.07 DP-44 DP-16
SWiCHEe SWIGP:4B ASW-GP-“A SW-RSD-9 13-131t:0.23
SW-A3-8 SW-GP-4D AN
4-810.27 SW-A2-B &
SW-RSD-15 8-10 ft: 0.85 Q
SW-A3-10
0-410.18 [=]DP-31 IW-10 2
DES2 10- 111t 0.073
BS-A3-2 DP-29 SW-RSD-16 W
10-10 ft: 1.95 = 0-41ft0.08 =
_— SW-RSD-13 W
- _65 DP-33 DP-30 L
10- 11 ft: 0.07 ol 13.5- 135t 0.15 v
[=]DP-34
SW-RSD-10 BS-RSD-12 DRSS
0-41ft0.08 9-9f 016 [=]
BS-RSD-8
95-951 09 Inferred Extent of PCE
BS-RSD-14 . .
95-9.51:1.21 | [swRsp-17 Exceedances in Soil
4-81t0.06 RI/FS Report
DP-36 DP-37 New City Cleaners
[=] E[]JP-SS DP-19 Richland, Washington
(gp-zo EDP-40 C) —
. . FIGURE NO.
NAspect | 1012000 o on
[=] CONSULTING 090018 o 8




MW-05S
2012-01-26: 87
2012-05-30: 60
2012-08-16: 66 J

2014-12-16: 0.13
2016-07-12:< 05U
2016-11-15:<0.50 U
2017-10-03: 1.1
2017-12-12:<0.50 U
2018-03-19: < 0.50 U
2018-06-19: < 0.50 U
2018-09-19:< 0.5 UJ
2019-03-20:< 05U

MW-26S
2014-03-12: 74
2014-06-16: 12
2014-09-10: 3.8 J

MW-09S
2012-01-25: 0.22
2012-05-30: 0.14 |
2012-08-16: 0.2 J

| | Fi_.--“%

2012-01-25: 140
2012-05-30: 100
2012-08-16: 67 J
2013-04-16: 140

2012-01-25: 4.4

+2012-05-30: 4.9

2012-08-15:3.1J

-

~MD Ul S99UBP359X3 30d JO JUBIXT PaLIdjul GONGTOZ 1SNBNY [H\POIONIOANSIBUBSIDRNOMONNG S19010IA\L -thed SID

pxuwrun 1S Joddn

|2013-04-16:4.1
2014-12-16:3.1
2016.07-12: < 0.5 U e :
2016-11-16: 0.95 : i/
2017-10-03: <050 U| | f e e
2017-12-12: < 050U| | - ' b 4 AT I TTTTTITT
2018-03-19: < 0.50 U Y a2
2018.06-19: < 0.50 U ,

 {2018-09-19: <05 U
2019-03-20: < 0.5 U

FORMER ALBERTSONS
GROCERY STORE

2012-01-25: 8.5
2012-05-30: 6.4 J

ITITTT

l- LT

MW-158
2012-01-25: 8.8
2012-05-30: 7.4 J
2012-08-15:6.7 J

2012-01-26: 0.48
2012-05-30: 0.64 J
2012-08-15:9.2J

1994 Z09¥ Sdld UINOS UOJ3UIYSem due|dalelS E86T QYN :WalSAS 1euIpioo)

-
RICHLAND SCHOOL
DISTRICT BUILDING

£

2012-01-25:< 0.1 U
2012-05-30: 0.1
2012-08-15:< 0.1 UJ|

e -I:—_—r—.-r-'—r— -

-
- .| i
6T0C/LT/TT :paAes aleq

UalInI} 4esn

id

6102/ 12/1T a1eq i

onioring BOLD, RED TEXT
_\ indicates exceedance of proposed cleanup level.
J = Estimated value
MWE U = Not detected at or above laboratory reporting limit

2012-01-26: 0.48 ug/L = micrograms/liter
2012-05-30: 0.64 J

2012-08-15:9.2J

Sample Date—T J

Tetrachloroethylene in pg/L:

Inferred Extent of PCE in Upper Silt
Unit Groundwater (March 2019)

@  Monitoring Well Inferred Extent of PCE Exceedances

in Groundwater - Upper Silt Unit
RI/FS Report
New City Cleaners
Richland, Washington

BY:
NOV-2019 20/ TOR FIGURE NO.
PROJECT NO. REVISED BY:
9

<~ Approximate Eastern Extent
Historical Extent of PCE in Upper = of a Silt Unit Saturation

™\ silt Unit Groundwater (March 2014) -

i | New City Cleaners Proposed

Cleanup Level
in pg/L
PCE 5

Note: Plumes are dashed where uncertain. I:'__,—| Benton County Parcel




MW-241
2012-01-25:1
2012-05-29: 0.72 J
2012-08-14:1J

MW-171
2012-01-26: 6.5 J
2012-05-29: 3.2
2012-08-14:2.7J
2013-04-16: 4.5

—12013-07-23: 2.6

2013-10-30: 3.5
2013-12-19: 3.6
2014-03-11:2.9

2014-06-17: 6.7
2014-09-09: 3.1
2014-12-16: 9.8
2016-07-13: 17
2016-11-16: 17
2017-12-12: 5.7
2018-03-20: 4.3
2018-09-18: 5.7
2019-03-19: 5.4

Np(2012-:08-15: 26 J
\ 2013-04-16: 17

MW-141
2012-01-25: 26
2012-05-30: 12

2013-10-31: 34
2014-03-11: 6.6
2014-09-09: 8.2
2016-07-12: 15
2016-11-15: 14
2017-12-12: 2.6
2018-03-19: 3.1
2018-09-18: 8.4
2019-03-19: 4.9

e

MW-201
2012-01-25: 0.99
2012-05-29: 0.76 J

2012-08-14: 0.94 J

MW-181
2012-01-25: 11
2012-05-29:7.1J
2012-08-15:6.5J
2013-04-16: 6.8
2013-10-31: 8.4
2014-03-11:3.9
2014-09-09: 4.1
2016-07-13: 3.7
2016-11-16: 4.9

MW-22|
2012-01-25: 0.55
2012-05-29: 0.38
2012-08-15:0.24 J
2013-04-15: 0.41
2013-07-23: 0.26
2013-10-30: 0.35
2013-12-19: 0.34
2014-03-11:0.32
2014-06-17: 0.34
2014-09-09: 0.19
2014-12-17:0.36

2016-11-16:< 0.50 U

MW-211/2
2012-01-25: 11
2012-05-29: 8.1J
2012-08-15:9.6 J
2013-04-16: 11
2013-07-23: 8.6
2013-10-31: 9.4
2013-12-19: 8.8
2014-03-11:5.2
2014-06-17:7.7
2014-09-09: 4.7
2014-12-17:7.3
2016-07-13: 7.1
2016-11-16: 7.1

MW-231
2012-01-25: 9.2
2012-05-29: 5 J

2013-04-15: 5.7
2013-07-22: 5.4
2013-10-30: 4.9
2013-12-19: 4.6
2014-03-11:2.8
2014-06-17: 3.9
2014-09-09: 2.9

MW-19]

\ 2012-01-25: 12

2012-05-29: 12 J

N\ [2012-08-15:9.6 J

42013-04-16: 11
2013-07-23: 10
2013-10-31: 11
2013-12-19: 7.9
2014-03-11:3.8
2014-06-17: 6.2
2014-09-09: 5.1
2014-12-17: 6.5
2016-07-13: 6.2
2016-11-16: 4.8
2018-03-20: 2.9
2018-09-18: 4.5
2019-03-19: 0.97

MW-061
2012-01-25: 1.2 ac
MW-31] 2012-05-30: 0.6 Q
2014-03-12: 19 2012-08-15: 0.17 J »
2014-06-17: 7.4 2013-04-16: < 0.10 U
2014-09-10: 6.4 2014-03-11: 1.4 =
2014-12-16: 13 2014-06-16: <0.10 U W MW-07]
2016-07-12: 0.6 2014-09-10: 0.11 = 2012-01-25: 21
2016-11-15: < 0.50 U 2014-12-16: 3.4 (17} 2012-05-30: 9.1
2017-10-03: 0.63 2016-07-13: < 0.5 U _1 ~ 2012:08-15: 23
2017-12-12: 1.3 2016-11-15: < 0.50 U W 2013-04-16: 7.6
2018-03-19: 1.3 2017-10-04: < 0.50 U 2016-07-12:<0.5U
2018-06-19: 25 2017-12-12:<5.0U 2016-11-15:<0.50 U
2018-09-19: 47 2018-03-19: 5.2 2017-12-11:<0.50 U
20140312 8.3 2019-03-20:< 0.5 U 2018-06-19: < 0.50 U 2018-03-19: <0.50 U
o 2018-09-19: < 0.5 U 2018-09-18:0.87
2014-06-17:0.25 2019-03-20: < 0.5 U 2019-03-19:<0.5U
2014-09-10: 0.18 -03-20: <0. "
2014-12-16: 0.25
2016-07-12: 0.89 L
2016-11-15: 1.1
2017-10-03: < 0.50 U /
2017-12-12: < 0.50 U
MW-261 2018-03-19: < 0.50 U MW-131
2012:01-26: 270 2018-06-19: < 0.50 U 2012-01-25; 47
2012.05.30. 220 2018-09-19: 0.53 2012-05-30: 30
2012-08-16: 180 J 2019-03-20:<0.5U I,_ _________ ___1| 2012-08-15:9J
2013-04-16: 160 o ' 2018-04-11:7.7
2014-03-12; 47 \eL e i 2018-09-18: 12
2014-09-10: 17 —O ()
2014-12-16: 6.8
2016-07-12: 2.1
2016-11-15:3.3 MW-32]
2017-10-03; 1.1 2014-03-12: 52
2017-12-12: < 0.50 U 2014-06-16: 28
2018-03-19: < 0.50 U 2014-09-10: 0.92
2018-06-19: 1.6 2014-12-16: 2.8
2018-09-19: 1.3 2016-07-12: < 0.5 U
2019-03-20: 0.78 2016-11-15: < 0.50 U
2017-10-03: 23
2017-12-12: 0.83
2018-03-19: < 0.50 U
. MW-101
0160518.41 20120125 40
. -05-30:
2019-03-20: < 0.5 U oo 200
2013-04-16: 350
2014-03-12; 200
2014-06-17: 280
LEE BLVD 2014-09-10: 320
2014-12-16: 250 MW-16]
MW-121 2016-07-13; 90 MW-151 2012-01-26: 13
2012-01-25: < 0.1 U 20161115 120 2012-01-25: 32 2012.05.30: 78
2013-04-16:<0.10 U 2017-10-04: 80 2012-05-30: 69 MW-25] 2012-08-15:3.3J
2014-03-11:<0.1U 2017-12-12: 46 2012:08-15: 130 2012-01-25: 3.3 2013-04-16: 15
2014-12-16: <01 U 2018-03-19: 33 2013-04-16: 86 2012-05-30: 0.56 J 2013-07-23: 3.2
2018-06-19: 29 2016-07-13: 78 2012-08-15: 0.57 J 2013-10-31; 5.2
2018-09-19: 36 2016-11-15:75 2013-04-16: 1.1 2013-12-19: 39
2019-03-20: 27 2017-12-11:45 2013-07-23: 0.5 2014-03-11: 34
2018-03-19: 41 2013-10-31: 0.54 2014-06-17: 11
2018-09-18: 54 J 2013-12-19: 0.86 2014-09-10; 6.1
2019-03-19: 33 2014-03-11: 0.51 2014-12-17: 27
2014-06-17: 0.65 2016-07-13: 39
2014-09-10: 0.61 2016-11-15: 30
\ 2014-12-17: 0.64 2017-10-04: 22
‘ 2016-07-13: < 0.5 U 2017-12-12: 52
2016-11-16: < 0.50 U 2018-03-19: 49
o 195 250 2018-03-19: < 0.50 U 2018-06-19: 32
2018-09-18: < 0.5 U 2018-09-19: 25
2019-03-19: < 0.5U 2019-03-20: 21
Feet
Inferred Extent of PCE in Upper Gravelly @  Monitoring Well v"(,'g,?',ﬁf;mg BOLD, RED TEXT
Sand Unit Groundwater (March 2019) . \ |nd|cat§s exceedance of proposed cleanup level.
! | New City Cleaners J = Estimated value
Historical Extent of PCE in Upper - MWE U = Not detected at or above laboratory reporting limit
~~_  Gravelly Sand Unit Groundwater ' Benton County Parcel @] 2012:01-26:0.48 Hg/L = micrograms/liter

(March 2014)

+ Estimated Groundwater Flow Direction

Note: Plumes are dashed where uncertain.

2012-05-30: 0.64 J
2012-08-15:9.2J

Sample Date—T J

Tetrachloroethylene in pg/L

PCE 5

MW-21]

2012-01-25: 10
2012-05-29: 7.5
2012-08-15:4.5J
2018-03-20: 5.6

2014-12-17: 3.9
2016-07-13: 4.4
2016-11-16: 4

2018-03-20: 2.6
2018-09-18: 8.1

MW-331

\ 2018-03-20: 5.7
\ 2018-09-18: 5.8
~ ]2019-03-19: 5.5 #

2016-07-11: 6.1
2016-11-14: 6.9

\ ?2017-12-11:6

MW-03-LL
2013-06-03: 9.25
2014-02-13: 12.2
2014-05-29: 10.8
2014-08-26: 11.2
2014-11-25:11.5
2015-02-19: 8.9
2016-07-13: 5.5
2016-11-14: 6.5
2018-03-20: 3.4
2018-09-18: 6.5

2019-03-19: 4.8

N % i

2012-08-15: 6.5 J

2018-03-20: 4.8
2018-09-18: 5.9
2019-03-19: 4

2019-03-19: 0.82

MW-05-LL

2013-06-03: 6.94
2014-02-13: 8.05
—2014-05-29: 6.91

MW-34]
2016-07-11: 6.5
2016-11-14: 5.1

2017-12-11:4.3
2018-03-20: 5.7

el R

2018-09-18: 7.2
2019-03-19: 6

—— = |2015-02-19:5.4

2014-08-26: 4.25
2014-11-25: 6.29

2016-07-13: 4.8
2016-11-14:5.2
2018-03-20: 4.6
2018-09-18: 8.2
2019-03-19: 5.3
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Inferred Extent of PCE Exceedances in

RI/FS Report
New City Cleaners
Richland, Washington

Groundwater - Upper Gravelly Sand Unit

BY:
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MW-31]

2014-03-12: 12 ug/L
2014-06-17: 310 ug/L
2014-09-10: 2900 ug/L
2014-12-16: 3200 ug/L
2016-07-12: 260 ug/L
2016-11-15: 340 ug/L
2017-10-03: 330 ug/L
2017-12-12: 340 ug/L
2018-03-19: 15 ug/L
2018-06-19: 7.6 ug/L
2018-09-19: 5.7 J ug/L
2019-03-20: 2 ug/L

MW-261

2012-01-26: 280 ug/L
2012-05-30: 440 ug/L
2012-08-16: 780 ug/L
2013-04-16: 670 ug/L
2014-03-12: 620 ug/L
2014-06-17: 140 ug/L
2014-09-10: 640 ug/L
2014-12-16: 670 ug/L
2016-07-12: 340 ug/L
2016-11-15: 570 ug/L
2017-10-03: 630 ug/L
2017-12-12: 330 ug/L
2018-03-19: 250 ug/L
2018-06-19: 490 ug/L
2018-09-19: 360 J ug/L
2019-03-20: 760 ug/L

MW-28|

2014-03-12: 1.5 ug/L
2014-06-17: 4.3 ug/L
2014-09-10: 47 ug/L
2014-12-16: 81 ug/L
2016-07-12: 100 ug/L
2016-11-15: 72 ug/L
2017-10-03: 23 ug/L
2017-12-12: 12 ug/L
2018-03-19: 14 ug/L
2018-06-19: 15 ug/L
2018-09-19: 14 J ug/L
2019-03-20: 11 ug/L

MW-061

2012-01-25: 57 ug/L
2012-05-30: 46 ug/L
2012-08-15: 40 ug/L
2013-04-16: 61 ug/L
2014-03-11: 74 uglL
2014-06-16: 63 ug/L
2014-09-10: 67 ug/L
2014-12-16: 71 ug/L
2016-07-13: 79 ug/L
2016-11-15: 110 ug/L
2017-10-04: 99 ug/L
2017-12-12: 55 ug/L
2018-03-19: 48 ug/L
2018-06-19: 100 ug/L
2018-09-19: 91 JuglL
2019-03-20: 110 ug/L

MW-32|

2014-03-12: 45 ug/L
2014-06-16: 52 ug/L
2014-09-10: 340 ug/L
2014-12-16: 300 ug/L
2016-07-12: 820 ug/L
2016-11-15: 1000 ug/L
2017-10-03: 980 ug/L
2017-12-12: 690 ug/L
2018-03-19: 460 ug/L
2018-06-19: 430 ug/L
2018-09-19: 530 J ug/L
2019-03-20: 570 ug/L

/6

LEE BLVD

MW-12|

2012-01-25: < 0.1 U ug/L
2013-04-16: < 0.10 U ug/L
2014-03-11:< 0.1 U ug/lL
2014-12-16: < 0.1 U ug/L

N
)

MW-101
2012-01-25: 84 ug/L

MW-22|

2012-01-25: < 0.1 UuglL

GD/_ 2012-05-29: < 0.1 U ug/L
2012-08-14: < 0.1 U ug/L

2012-01-25: < 0.1 U ug/L
2012-05-29: < 0.1 U ug/L
2012-08-15: < 0.1 U ug/L
2013-04-15: < 0.10 U ug/L
2013-07-23: < 0.10 U ug/L
2013-10-30: < 0.10 U ug/L
2013-12-19: <0.10 U ug/L
2014-03-11:< 0.1 Uug/L
2014-06-17: < 0.10 U ug/L
2014-09-09: < 0.1 U ug/L
2014-12-17: < 0.1 U ug/L
2016-11-16:< 0.20 U ug/L

MW-211/2

2012-01-25: 0.31 ug/L
2012-05-29: 0.19 ug/L
2012-08-15: 0.17 ug/L
2013-04-16: 0.17 ug/L
2013-07-23: 0.14 ug/L
2013-10-31: 0.12 ug/L
2013-12-19: < 0.10 U ug/L
2014-03-11:0.11 ug/L
2014-06-17: 0.1 ug/L
2014-09-09: 0.11 ug/L
2014-12-17: < 0.1 U ug/L
2016-07-13: < 0.2 U ug/L
2016-11-16:< 0.20 U ug/L
2018-03-20: < 0.20 U ug/L
2018-09-18: < 0.2 U ug/L
2019-03-19: < 0.2 U ug/L

MW-23|

2012-01-25: 0.11 ug/L
2012-05-29: < 0.1 U ug/L
2012-08-15: < 0.1 U ug/L
2013-04-15: < 0.10 U ug/L
2013-07-22: < 0.10 U ug/L
2013-10-30: < 0.10 U ug/L
2013-12-19: < 0.10 U ug/L

MW-21]

2012-05-30: 70 ug/L
2012-08-15: 140 ug/L
2013-04-16: 76 ug/L
2014-03-12: 76 ug/L
2014-06-17: 120 ug/L
2014-09-10: 330 ug/L
2014-12-16: 150 ug/L
2016-07-13: 260 ug/L
2016-11-15: 120 ug/L
2017-10-04: 110 ug/L
2017-12-12: 78 ug/L
2018-03-19: 56 ug/L
2018-06-19: 130 ug/L
2018-09-19: 170 J ug/L

MW-15|

2012-01-25: 39 ug/L
2012-05-30: 49 ug/L
2012-08-15: 75 ug/L
2013-04-16: 46 ug/L
2016-07-13: 20 ug/L
2016-11-15: 25 ug/L
2017-12-11: 12 ug/L
2018-03-19: 9.9 ug/L
2018-09-18: 26 ug/L

MW-25]

2012-01-25: 0.74 ug/L
2012-05-30: 0.11 ug/L
2012-08-15: < 0.1 U ug/L
2013-04-16: 0.24 ug/L
2013-07-23: <0.10 U ug/L
2013-10-31: 0.13 ug/L
2013-12-19: 0.57 ug/L
2014-03-11:0.21 ug/L
2014-06-17: 0.22 ug/L
2014-09-10: 0.92 ug/L
2014-12-17: 0.66 ug/L
2016-07-13: < 0.2 U ug/L
2016-11-16: 0.38 ug/L
2018-03-19: 0.26 ug/L
2018-09-18: < 0.2 U ug/L

Qs
MW-241 Q
g 2012-01-25: < 0.1 U ug/L MW-171
2012-05-29: < 0.1 U uglL 2012:01-26: < 0.1 U uglL L)
(7Y 2012-08-14: < 0.1 U ug/L 2012-05-29: < 0.1 U ug/L ~
2012-08-14: < 0.1 U ug/L <
= 2013-04-16: < 0.10 U ug/L
W 2013-07-23: < 0.10 U ug/L T
> MW-071 2013-10-30: < 0.10 U ug/L ~
Wy 2012-01-25: 41 ug/L 2013-12-19: < 0.10 U ug/L W
s 2012-05-30: 46 ug/L 2014-03-11: < 0.1 U ug/L Q
W 2012-08-15: 34 ug/L Ab 2014-06-17: < 0.10 U ug/L (3]
2013-04-16: 50 ug/L 2014-09-09: < 0.1 U ug/L
2016-07-12: 30 ug/L 2014-12-16: < 0.1 U ug/L
2016-11-15: 33 ug/L 2016-07-13: < 0.2 U ug/L e
2017-12-11: 12 ug/L 2016-11-16: < 0.20 U ug/L T
2018-03-19: 9.2 uglL 2017-12-12: < 0.20 U ug/L
2018-09-18: 36 ug/L 2018-03-20: < 0.20 U ug/L
2019-03-19: 34 ug/L 2018-09-18: < 0.2 U ug/L
2019-03-19: < 0.2 U ug/L
[
MW-141
2012-01-25: 0.29 ug/L
2012-05-30: 0.11 ug/L
——{MW-13I 2012-08-15: < 0.1 U ug/L
2012-01-25: 0.86 ug/L 2013-04-16: 0.12 ug/L
2012-05-30: 0.23 ug/L 2013-10-31: < 0.10 U ug/L
2012-08-15: 0.12 ug/L 2014-03-11: < 0.1 U ug/L
2018-04-11: < 0.20 U ug/L 2014-09-09: < 0.1 U uglL
2018-09-18: < 0.2 U ug/L 2016-07-12: 1.9 uglL
2019-03-19: < 0.2 U ug/L 2016-11-15:0.23 ug/L
2017-12-12: < 0.20 U ug/L
2018-03-19: < 0.20 U ug/L
2018-09-18: < 0.2 U ug/L
2019-03-19: < 0.2 U ug/L
|
MW-18]
2012-01-25: 0.13 ug/L
2012-05-29: < 0.1 U ug/L
2012-08-15: < 0.1 U ug/L
o 2013-04-16: < 0.10 U ug/L
2013-10-31: < 0.10 U ug/L
2014-03-11: < 0.1 U ug/L
2014-09-09: < 0.1 U ug/L
2016-07-13: < 0.2 U ug/L
2016-11-16: < 0.20 U ug/L
% &
MW-161

2012-01-26: 2.9 ug/L
2012-05-30: 1.5 ug/L
2012-08-15: 1.9 ug/L

2012-01-25: 0.12 ug/L

MW-03-LL

2013-04-16: 5.2 ug/L
2013-07-23: 4.1 uglL
2013-10-31: 6.4 ug/L

2016-07-13: < 0.2 U ug/L
2016-11-14:<0.20 U ug/L
2018-03-20: < 0.20 U ug/L
2018-09-18: < 0.2 U ug/L
2019-03-19: < 0.2 U ug/L

2012-05-29: < 0.1 UuglL
2012-08-15: < 0.1 UuglL
2018-03-20: < 0.20 U ug/L

2014-03-11:< 0.1 U ug/L
2014-06-17: < 0.10 U ug/L

2014-09-09: < 0.1 U ug/L
2014-12-17: < 0.1 U ug/L
2016-07-13: < 0.2 U ug/L
2016-11-16:< 0.20 U ug/L
2018-03-20: < 0.20 U ug/L

2013-12-19: 13 ug/L
2014-03-11:17 ug/L
2014-06-17: 4 ug/L
2014-09-10: 7 ug/L
2014-12-17: 28 ug/L
2016-07-13: 44 ug/L
2016-11-15: 68 ug/L
2017-10-04: 78 ug/L
2017-12-12: 110 ug/L
2018-03-19: 70 ug/L
2018-06-19: 52 ug/L

MW-19]

2014-09-09: < 0.1

0 125 250 2019-03-20: 240 ug/L 2019-03-19: 19 ug/L 2019-03-19: < 0.2 U uglL 2018-09-19: 40 ug/L
— 2019-03-20: 130 uglL \
Feet /
Inferred Extent of cis-1,2 DCE in Upper &  Monitoring Well  Monitoring BOLD, RED TEXT
Gravelly Sand Unit Groundwater (March 2019) \ indicates exceedance of proposed cleanup level.
" | New City Cleaner J = Estimated value
Historical Extent of cis-1,2 DCE in . MWE U = Not detected at or above laboratory reporting limit
~~_  Upper Gravelly Sand Unit Groundwater \ﬂ] Benton County Parcel 2012-01-26: 0.48 ug/L = micrograms/liter

(March 2014)

+ Estimated Groundwater Flow Direction

Note: Plumes are dashed where uncertain.

2012-05-30: 0.64 J
2012-08-15:9.2J

Sample Date—T

1,2-Dichloroethene in ug/L—[ Cis-1,2 DCE

2019-03-19:<0.2

2012-01-25: 0.69 ug/L
2012-05-29: 0.72 ug/L
2012-08-15: 0.33 ug/L
2013-04-16: 0.42 ug/L
2013-07-23: 0.41 ug/L
2013-10-31: 0.15 ug/L
2013-12-19: 0.11 ug/L
2014-03-11: 0.14 ug/L
2014-06-17: < 0.10 U ug/L

2014-12-17: 0.12 ug/L
2016-07-13: 0.22 ug/L
2016-11-16: 0.83 ug/L

\ 2018-03-20: 0.97 ug/L
2018-09-18: 0.52 ug/L

U uglL

U uglL

16

4 ¥

W

MW-05-LL

2016-07-13: < 0.2 U ug/L
2016-11-14:<0.20 U ug/L
2018-03-20: < 0.20 U ug/L
2018-09-18: < 0.2 U ug/L
2019-03-19: < 0.2 U ug/L

0
MW-34]

MW-331

2016-07-11:< 0.2 U ug/L
2016-11-14: < 0.20 U ug/L
2017-12-11: < 0.20 U ug/L
2018-03-20: 0.6 ug/L
2018-09-18: < 0.2 U ug/L
2019-03-19: 0.24 ug/L

P

2016-07-11:< 0.2 U ug/L
2016-11-14:< 0.20 U ug/L
2017-12-11:<0.20 U ug/L
2018-03-20: < 0.20 U ug/L
2018-09-18: < 0.2 U ug/L
2019-03-19: < 0.2 U ug/L

2018-09-18: < 0.2 U ug/L
2019-03-19: < 0.2 U ug/L
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Inferred Extent of cis-1,2 DCE
Exceedances in Groundwater -

Upper Gravelly Sand Unit

RI/FS Report

New City Cleaners
Richland, Washington
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)

L T
O e %
VP-06
July 2016
PCE: 630
TCE: 83
cis-1,2-DCE: < 6.6 U
VC:<64U

-l -

November 2016
PCE: 730
TCE: 120
cis-1,2-DCE: < 9.9 U [

VP07
July 2016
PCE: 3300
TCE: 2000
cis-1,2-DCE: 570 ke
VC:<64U |

| November 2016
PCE: 1100
TCE: 1200 |
cis-1,2-DCE: 540 b 1A-07
March 2018

A\ Indoor Air or Ambient Air Sample

Sub-Slab Soil Vapor
=) Monitoring Point

__: New City Cleaners

E‘ Benton County Parcel

PCE: 1.7
TCE:<0.27U
cis-1,2-DCE: < 0.4 U

I-J_I.I,I .

=

RICHLAND SCHOOL
DISTRICT BUILPLN@

¥ W weom

T ITITE

L. IF“_-F" :

March 2018
PCE: 2 -
TCE:<0.27U ['ﬂ
i & FORMER ALBERTSONS
I s - GROCERY STORE
4

AA-01
March 2018
PCE:<0.68U
TCE:<0.27U
cis-1,2-DCE: < 0.4 U

T TR R P T T

BOLD, RED TEXT
indicate concentrations exceeded MTCA Method B Indoor

Air cleanup level or Sub-Slab soil gas screening level.

Sample Date—_ VP-01
March 2018

= PCE: 2.1
TCE: 47

Analyte Sampled __/

and concentration

PCE = Tetrachloroethene

TCE = Trichloroethene

cis-1,2-DCE = cis-1,2-Dichloroethene

VC = Vinyl Chloride

J = Estimated value

U = Not detected at or above laboratory reporting limit
BOLD = Detection above reporting limit.

Units = microgram/cubic meter (ug/m?)

FORMER L&L

EXXON P

I

i f,‘j,ﬂll iy

ROPE

RTY

= il _q_- Y
=1L LA \ £
k- 152 3

AT =

KADLECK
m HEALTH CENTER

T Tromme.

H!I‘
| |

AT,

On-property Indoor Air and Soil Vapor
Sampling Results

RI/FS Report
New City Cleaners
Richland, Washington
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PCE Above Groundwater Cleanup Levels
i Upper Gravelly Sand Unit Groundwater

Cis-1,2 DCE Above Groundwater Cleanup
PN Levels in Upper Gravelly Sand Unit Groundwater

PCE Above Groundwater Cleanup Levels
in Upper Silt Unit Groundwater

#N\» PCE Above Soil Cleanup Level

e

@ Existing Monitoring Well
@  Existing Injection Well
::'__j New City Cleaners
E‘ Benton County Parcel

Note: Plumes are dashed where
uncertain.

d
|/
‘‘“

a |

.lW||;

<|_"‘,I‘

TP

R I uq.

i
L
ke
¥
:A
[
e

‘*"IH

|
|

e

1

T

Media and Areas of Cleanup

| MAspect

Action Evaluation
RI/FS Report
New City Cleaners
Richland, Washington
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PCE Above Groundwater Cleanup Levels
"N~ Upper Gravelly Sand Unit Groundwater

Cis-1,2 DCE Above Groundwater Cleanup
PN Levels in Upper Gravelly Sand Unit Groundwater

PCE Above Groundwater Cleanup Levels
in Upper Silt Unit Groundwater

#\» PCE Above Soil Cleanup Level
‘Approximate Groundwater Flow Direction

e

@ Existing Monitoring Well
®  Existing Injection Well
. Annual MNA Monitoring
'_'_j New City Cleaners
E‘ Benton County Parcel

Note: Plumes are dashed where uncertain.

EAB = Enhanced Anaerobic Bioremediation
SVE = Soil Vapor Extraction
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Alternative 1 Conceptual Layout -

RI/FS Report
New City Cleaners
Richland, Washington
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PCE Above Soil Cleanup Level
‘Approximate Groundwater Flow Direction

Proposed Injection Well

@ (Upper Gravelly Sand Unit)

\ﬂ] Benton County Parcel

Note: Plumes are dashed where uncertain.

EAB = Enhanced Anaerobic Bioremediation
SVE = Soil Vapor Extraction
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(3 Inset Map - Injection Well Conceptual Layout 2
Q
o 0 Proposed Injection Well PN
Q L5 @ (Upper Gravelly Sand Unit) . "
A = @  Existing Monitoring Well ‘,--z\
/
= E @  Existing Injection Well W2
W -7
S "Q’J ,"‘\ Injection Well Radius of Influence MW-08S
W \_/ (6.5 ftRadius)
~ S -~
v MWw-241 0 40 N 2 N
— Feet o J [<,) " 7
MW-20I o~ \w ~
) N @ mw-301
[ ) N
NP,
MW-171 ’ '*S @ Mw-291
MW 301 Extent of Inset Map a2 ,"9 { @
N~ MW-071
MW-291— MW-08S ] 4
P24 k AP
<ah MW-055Q} N7 mw:2si
MW-28I @ = ” Ny N\
MWosSST——x/ /DYl 1 ' gV = ,’gw-su
271 s -261
Qe Mw-271 elmw-o7| ‘M,W'zz' - MW-255 ) N w21 Mw-061
Mw-111 e AT c st M= )
@MwW-06l o I o I
MW-321 \ N
MW-10I I MW-141
MW-26S 7 ' .
m“l'vv:f: MW-15I
i MW-18I
MW-16l
&, |
MW-12| MW:19I
MW-25I g & ﬁw-zsl
0 MW:211
LEE BLVD
@MW-03-LL
MW.05-LL B '
MW:341 @ \
PCE Above Groundwater Cleanup Levels @  Existing Monitoring Well
in Upper Gravelly Sand Unit Groundwater @  Existing Injection Well —
Cis-1,2 DCE Above Groundwater Cleanup .
Levels in Upper Gravelly Sand Unit Groundwater Annual MNA Monitoring Alternative 2 Conceptual Layout -
PCE Above Groundwater Cleanup Levels New City Cleaners a,) Institutional CO“tI’OlS, EAB &
i i i MW-33I
in Upper Silt Unit Groundwater Groundwater MNA
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Feet ’

l

PCE Above Groundwater Cleanup Levels
in Upper Gravelly Sand Unit Groundwater

Cis-1,2 DCE Above Groundwater Cleanup o
Levels in Upper Gravelly Sand Unit Groundwater

PCE Above Groundwater Cleanup Levels e
in Upper Silt Unit Groundwater @
PCE Above Soil Cleanup Level o

‘Approximate Groundwater Flow Direction

Annual MNA Monitoring

Proposed SVE Well
(Upper Silt Unit)

Proposed Injection Well

(Upper Gravelly Sand Unit)

Existing Monitoring Well

Existing Injection Well

New City Cleaners

\ﬂ] Benton County Parcel 1~

MW-33I

Note: Plumes are dashed
where uncertain.

EAB = Enhanced Anaerobic
Bioremediation
SVE = Soil Vapor Extraction

(3 Inset Map - Injection Well Conceptual Layout 3
Q
o 0 @ Proposed Injection Well - ~
Q i (Upper Gravelly Sand Unit) v r
@ < @  Existing Monitoring Well P
T o)
E = @  Existing Injection Well \ ,’
S W ,"“ Injection Well Radius of Influence MW-08S
W Qo \_/ (6.5ftRadius)
= 1G] ’r ~\
(7, MWw-241 N ’y =~ @ f’ N
{ ; J S \;—<‘ Q@
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o o R SVE Well Radius of Influence )
@  Existing Monitoring Well \_/ (15 ft Radius) MW-08S
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Alternative 3 Conceptual Layout -
SVE, EAB & Groundwater MNA
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Inset Map - Injection Well Conceptual Layout 4

Inset Map - SVE Well Conceptual Layout 4

@ Proposed Injection Well - =~y
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PCE Above Groundwater Cleanup Levels
in Upper Silt Unit Groundwater

PCE Above Soil Cleanup Level
‘Approximate Groundwater Flow Direction

Note: Plumes are dashed
where uncertain.

Annual MNA Monitoring

EAB = Enhanced Anaerobic
Bioremediation
SVE = Soil Vapor Extraction
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Well-graded sand and
sand with gravel, little
to no fines

Poorly-graded sand
and sand with gravel,
little to no fines

Coarse-Grained Soils - More than 50% (aetained on No. 200 Sieve

Passes No. 4 Sieve

Silty sand and
silty sand with
gravel

Sands - 50% Ybr More of Coarse Fraction

Clayey sand and
clayey sand with gravel

Descriptive Term

Component Definitions
Size Range and Sieve Number

Boulders
Cobbles
Gravel
Coarse Gravel
Fine Gravel
Sand

Coarse Sand
Medium Sand
Fine Sand

Silt and Clay

Larger than 12"
3"to 12"
3"to No. 4 (4.75 mm)

3"to 3/4"
3/4" to No. 4 (4.75 mm)

A\ ey - - - - -

o0 Well-graded gravel and Terms Describing Relative Density and Consistency
c = ; ) : ”
$ aw 8;80 GW gra\{el with sand, little to Densit sPT®blows/foot
g |8 LY no fines V—y‘ery Loose 0toa Test Symbols
¢ o LEssso Coarse- Loose 4010 FC = Fines Content
g3 a’l 08550 Poorly-graded gravel Grained Soils Medium Dense 10to 30 G = Grain Size
8 08695 gp |and gravel with sand, Dense 30 to 50 M = Moisture Content

-5 : ggggg little to no fines Very Dense =50 A = Atterberg Limits

< Z|Reled . @), C = Consolidation
=5 o 0l(0 Silty gravel and silty Consistency ~ SPT_blows/foot DD = Dry Density
§ B2 [gg-ll om | gravel with sand Fine- Very Soft Oto2 K = Permeability
S £| a0 Grained Soils Soft 2t04 Str = Shear Strength
o E £b 1] Medium Stiff 4108 Env = Environmental
=7 e Stiff 81015 PiD = Photoionization
o |9 Clayey gravel a.nd Very Stiff 1510 30 Detector
% Nl Gc | clayey gravel with sand Hard =30
G

No. 4 (4.75 mm) to No. 200 (0.075 mm)
No. 4 (4.75 mm) to No. 10 (2.00 mm)
No. 10 (2.00 mm) to No. 40 (0.425 mm)

No. 40 (0.425 mm) to No. 200 (0.075 mm)

Smaller than No. 200 (0.075 mm)

© Estimated Percentage

Percentage

Moisture Content
Dry - Absence of moisture,

dusty, dry to the touch

Highly
Organic
Soils

Standard Practice for Description
and Identification of Soils (ASTM D-2488)

(4

Depth of groundwater

Y ATD = At time of drilling

by Weight Modifier
Silt, sandy silt, gravelly silt, <5 Trace Slightly Moist - Perceptible
ML | silt with sand or gravel moisture
3 5t i i Moist - Damp but no visible
o 0 15 Slightly (sandy, silty, p
.5 % g__% clayey, gravelly) water
2 g‘ p Clay of low to medium 15 to 30 Sandy, silty, clayey, Very Moist - Water V|S|blg put
8 | g8 cL | plasticity; silty, sandy, or gravelly) not free draining
g & E gravelly clay, lean clay 30 to 49 Very (sandy, silty, Wet - Visible free water, usually
0 2 3 clayey, gravelly) from below water table
ﬁ @ 2 Organic clay or silt of low Svmbols
& g lasticit Yy Cement grout
© - P y Blows/6" or surface seal
5] Sampler portion of 6"
= Type / Brt]e_ntonite
= . . . chips
> EI_astlc_snt, clayey S|It_, silt 20'0D y Samglgr Tyge
< MH | with micaceous or diato- Split-Spoon 5 Description Grout
uo? g maceous fine sand or silt (Ssgg"er Continuous Push “H N seal
2 9= - — Non-Standard Sampler - - ';illterkpack with
= 8 o / Clay of high plasticity, @ | |- blank casing
@ ©3 Bulk sample ) I | | section
3 =i cH |sandy or gravelly clay, fat 3.0" OD Thin-Wall Tube Sampler “TIH" screened casing
£ 3‘) € / clay with sand or gravel (including Shelby tube) Grouted | or Hydrotip with
2 23 —H 5
(.D 5 il 7 //A - X Grab Sample Transducer filter pack
_E 5 ///////////// Organic clay or silt of Portion not recovered -| End cap
= = (7/772) on | medium to high
///////////// plasticity (1) Percentage by dry weight ®) Combined USCS symbols used for
//////// (2 (SPT) Standard Penetration Test fines between 5% and 15% as
Peat. muck and other (ASTM D-1586) estimated in General Accordance
. ’ . . 3 i . .
pT | highly organic soils (3 In General Accordance with with Standard Practice for

Description and Identification of
Soils (ASTM D-2488)

¥ Static water level (date)

BGS = below ground

surface

Classifications of soils in this report are based on visual field and/or laboratory observations, which include density/consistency, moisture condition, grain size, and
plasticity estimates and should not be construed to imply field or laboratory testing unless presented herein. Visual-manual and/or laboratory classification
methods of ASTM D-2487 and D-2488 were used as an identification guide for the Unified Soil Classification System.
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ENV BORING LOG NEWCITYCLEANERS.GPJ June 18, 2015

Boring Log

pect Project Number Boring Number Sheet
CONSULTING 090018 DP-01 1 0f1
Project Name: New City Cleaners Ground Surface Elev.
Location: Richland, WA
Driller/Method: Pacific Northwest Probe / Geoprobe Depth to Water (ft BGS)
Sampling Method: Continuous Core Start/Finish Date 10/12/2009
Depth / ! PID | Blows/ i
Sampl Material ot Depth
Elc(ef\éae?)on Borehole Completion T;:;?IS Tests (ppm) P _?y‘;:a Description ?f%
Gray, slightly moist, gravelly sand FILL
1 Backiilled with 3/8 Soft, brown, moist, slightly sandy SILT (ML) L
Bentonite Chips and
4 Blacktop cold patch at CC-1 0 |
ground surface.
5 -5
T ce-2 0 11| Medium stiff, brown, moist, slightly sandy, gravelly SILT
1 TLIH] (ML); no odor |
1 Soft, brown gray, very moist, slightly sandy, slightly L
gravelly SILT (ML); no odor
101 CC-3 | DP-01-10VOCs | 0 10
T - Wet i
T - Cobble encountered at 13', poor recovery 13' to 24" i
- cC-4 0 =
O
15+ 15
—+ (O ccs 0 -
20+ 20
T CC-6 | DP-01-22VOCs | 0 i
1 O Soft, dark gray blue, wet, slightly sandy SILT (ML); no
odor
T -| Gray, wet, SAND (SP); fine to medium grained sand
U, U
= 02 04 Brown, wet, sandy GRAVEL (GW); coarse sand, fine
— _7 £l ] ’ ’ +—
25 CC7 | DP-01-25VOCs | 0 .S angular gravel 2
4 0,0,
1 Refusal at 26' bgs L
Sampler Type: PID - Photoionization Detector (Headspace Measurement) ~ Logged by: DFR/RRH
[ No Recovery Y static Water Level
[I Continuous Core AV Approved by: WVG

¥ Water Level (ATD)

Figure No. A




ENV BORING LOG NEWCITYCLEANERS.GPJ June 18, 2015

Boring Log

pect Project Number Boring Number Sheet
CONSULTING 090018 DP-02 1 0f1
Project Name: New City Cleaners Ground Surface Elev.
Location: Richland, WA
Driller/Method: Pacific Northwest Probe / Geoprobe Depth to Water (ft BGS)
Sampling Method: Continuous Core Start/Finish Date 10/12/2009
Depth / ! PID | Blows/ i -,
Elc(ef\éae?)on Borehole Completion %%25"'8 Tests (ppm) %\.'.VS M_?)llgzal Description D?fi’)‘h
Very stiff, light gray, SILT (ML); no odor
- Backfilled with 3/8 -
Bentonite Chips and
4 Blacktop cold patch at CC-1 0 |
ground surface.
5T ) -5
Trace fine subrounded gravels
1 cc-2 0 i
1 Stiff i
107 CC-3 | DP-02-10VOCs | 0 Soft, light brown, wet, slightly sandy SILT (ML); fine 10
sand; some 1-2 mm areas of iron oxide staining; no
T - odor B
- cC-4 0 =
15+ 15
T Increasing fine sand content i
—+ CC-5 0 -
207 DP-02-20 VOCs 720
T -..~-.-| Dark brown, wet, silty SAND (SP); no odor
+ cc6 0 B -
1 .L.;’OL.;’.O Dark gray, wet, sandy GRAVEL (GW); medium to
1 >OC>OC> coarse grained sand, fine angular gravel; no odor
OOOO —
2050
257 CC-7 0 P +25
0090
T DP-02-26 VOCs —
1 Refusal at 26' bgs L
Sampler Type: PID - Photoionization Detector (Headspace Measurement) ~ Logged by: DFR/RRH

@ No Recovery
[I Continuous Core

Y Static Water Level

¥ Water Level (ATD)

Approved by: WVG

Figure No. A




ENV BORING LOG NEWCITYCLEANERS.GPJ June 18, 2015

pect

CONSULTING

Boring Log

Project Number

090018

Sheet
10f 1

Boring Number

DP-03

Project Name: New City Cleaners

Ground Surface Elev.

Location: Richland, WA

Driller/Method: Pacific Northwest Probe / Geoprobe

Depth to Water (ft BGS)

Sampling Method: Continuous Core

Start/Finish Date 10/12/2009

Depth /
Elevation
(feet)

Sample

Borehole Completion
Type/ID

Tests

PID
(ppm)

Material

Blows/
6" | Type

Description

Depth
(ft)

- Backfilled with 3/8
Bentonite Chips and
4 Blacktop cold patch at
ground surface.

CC-1

T CC-2

CC-3

CC-4

T CC-5

T CC-6

CC-7

DP-03-12.5 VOCs|

T DP-03-23 VOCs

T DP-03-26 VOCs

3

A a a A a
Ul D) ) 1) )
LGRS RLAC S RELAV.Y)]

U aanV

L9.9)

a a a a
) ) ) )
LAGMSRMLACS LAV LAV RELA .Y

a
)

U

o
YA e Y e Y e Y a Y Y e L Y a Y A Y a A A Y a Y o Ya A\ YaY. A Ya
@
1)
cloof(loo(loo(loo(loo(loo (oo (o 0 (oo (o 0 (o
19

Y Dry, light gray, slightly silty, sandy GRAVEL(GM); fine

sand, subangular fine gravels

Slightly moist

Soft, brown, wet, SILT (ML); no odor

2-3 mm zones of iron oxide staining from 18' to 21"

720

Soft, light gray brown, wet, SILT (ML); no odor
1 cm layer of wood fragments at 21.5'

=
° g
=

72002007 g
3“OOD"OOD
= o Dc ° D

Wet, gray blue, sandy GRAVEL (GW); subrounded fine
gravels; no odor

725

Refusal at 26' bgs

Sampler Type:
@ No Recovery

[I Continuous Core Y

PID - Photoionization Detector (Headspace Measurement)

Y Static Water Level
Water Level (ATD)

Logged by: DFR/RRH
Approved by: WVG

Figure No. A




ENV BORING LOG NEWCITYCLEANERS.GPJ June 18, 2015

Boring Log

pect Project Number Boring Number Sheet
CONSULTING 090018 DP-04 1 0f1
Project Name: New City Cleaners Ground Surface Elev.
Location: Richland, WA
Driller/Method: Pacific Northwest Probe / Geoprobe Depth to Water (ft BGS)
Sampling Method: Continuous Core Start/Finish Date 10/12/2009
Depth / ! PID | Blows/ i
Sampl Material ot Depth
Elc(ef\éae?)on Borehole Completion T;p:gﬁg Tests (ppm) P _?y‘;:a Description ?f%
ThEo[] Brown, slightly moist, sandy, slightly silty GRAVEL
o Pl [P| (GM); no odor
+ Backfilled with 3/8 SR -
Bentonite Chips and 4 0 F]0
1 Blacktop cold patch at CC-1 0 ) ‘:333 i
ground surface. [O3gY O(
4 bl D) L
S1e
q P 0
Soft, moist, brown, SILT (ML); no odor
ST DP-04-5 VOCs m 5
- cc-2 0 =
101 CC-3 | DP-04-10 VOCs | 0 Wet ~10
T CC-4 0 —
15+ T15
T Increased fine sand content, trace iron oxide staining
1 CC5 | DP-04-18 VOCs | 0 Slightly sandy 18' to 18.5' bgs i
20+ 20
T Soft, wet, dark gray blue, SILT (ML); no odor i
- cCc-6 0 =
1 Y0507 Wet, dark gray blue, sandy GRAVEL (GM); coarse
1 30?0? sand, fine subangular gravel; no odor |
DP-03-24 VOCs O 0 [¢) 0
CC-7 0 ;C; 3
25—+ 25
1 Refusal at 25' bgs L
Sampler Type: PID - Photoionization Detector (Headspace Measurement) ~ Logged by: DFR/RRH

@ No Recovery

[I Continuous Core Y

Y Static Water Level
Water Level (ATD)

Approved by: WVG

Figure No. A




ENV BORING LOG NEWCITYCLEANERS.GPJ June 18, 2015

Boring Log

pect Project Number Boring Number Sheet
CONSULTING 090018 DP-05 1 0f1
Project Name: New City Cleaners Ground Surface Elev.
Location: Richland, WA
Driller/Method: Pacific Northwest Probe / Geoprobe Depth to Water (ft BGS)
Sampling Method: Continuous Core Start/Finish Date 10/12/2009
Depth / ! PID | Blows/ i
Sampl Material ot Depth
Elc(ef\éaett.)on Borehole Completion T;&;?I 8 Tests (ppm) P _?ygza Description (ef?)
ThE0[] Slightly moist, light gray, slightly silty, sandy GRAVEL
o Pl [P| (GM); no odor
- Backfilled with 3/8 E 30 -
Bentonite Chips and 4 0 F]0
1 Blacktop cold patch at CC-1 0 ) H 333 L
ground surface. [O3gY O(
4 DI ) L
ealAL
4 DIy ) B
q 93
> PSR Moist Mo
q DU
T ce-2 0 514 k) i
818
4 JOF|0 B
DI )
7 hEl -
DI )
il F0E i
bl [
10+ cc3 0 § 33 +10
1 / >c <:;c> L
$0El
T Very soft, wet, dark blue, SILT (ML); trace fine sand; no
odor
1 - DP-05-13 VOCs Cobble encountered at 13' bgs, poor recovery from 13' T
1 cod 0 to 20" bgs. L
O
15+ T15
T (O| cc5 0 =
207 Light brown, trace fine subrounded gravel 20
T CC-6 | DP-05-22VOCs | 0 B
1 Y050 Dark gray, wet, sandy GRAVEL (GW); no odor
b O O
257 DP-05-25 VOCs Se8e 725
oot 0 s & o
4 > L
2020
=+ D O
Refusal at 27' bgs
Sampler Type: PID - Photoionization Detector (Headspace Measurement) ~ Logged by: DFR/RRH

@ No Recovery
[I Continuous Core

Y Static Water Level
AVA

Water Level (ATD)

Approved by: WVG

Figure No. A




ENV BORING LOG NEWCITYCLEANERS.GPJ June 18, 2015

Boring Log

pect Project Number Boring Number Sheet
CONSULTING 090018 DP-06 1 0f1
Project Name: New City Cleaners Ground Surface Elev.
Location: Richland, WA
Driller/Method: Pacific Northwest Probe / Geoprobe Depth to Water (ft BGS)
Sampling Method: Continuous Core Start/Finish Date 10/12/2009
Depth / ! PID | Blows/ ;
Sampl Material - Depth
Elc(ef\éae?)on Borehole Completion T;p:gﬁg Tests (ppm) P _?y‘;:a Description ?f%
ThE]0[] Dry, light brown, slightly silty, sandy GRAVEL (GM);
L Pl P subangular fine gravel; no odor
- Backfilled with 3/8 E 30 —
Bentonite Chips and 4 0 F]0
1 Blacktop cold patch at CC-1 0 ) H 333 N
ground surface. [O3gY O(
4 DI ) L
caAil
4 DIy ) B
q 93
ST )2 Y:;C) -5
q 33
T ce-2 0 514 k) i
818
4 JOF|0 B
DI )
7 hEl -
DI )
il F0E i
bl [P
107 CC3 | DP-06-10 VOCs | 0 Medium stiff, brown, wet, SILT (ML); no odor 10
1 Stiff i
T Soft, dark brown i
T CC-4 0 -
15+ 15
1 CC-5 | DP-06-18 VOCs 0 Light brown with occaisonal 2-3mm zones of iron oxide T
1 staining B
20+ 20
T Soft, dark gray blue, wet, SILT (ML); no odor
T cC-6 0 -
U, U
- 0501 Dark gray blue, wet, sandy GRAVEL (GW); no odor
257 DP-06-25 VOCs b O O e d () 25
070,
T o | EEL .
80 80
4 2050 B
s
=+ [aNNaY
1 Bottom of boring at 28' bgs L
Sampler Type: PID - Photoionization Detector (Headspace Measurement) ~ Logged by: DFR/RRH

@ No Recovery
[I Continuous Core

Y Static Water Level
AVA

Water Level (ATD)

Approved by: WVG

Figure No. A




ENV BORING LOG NEWCITYCLEANERS.GPJ June 18, 2015

Boring Log

pect Project Number Boring Number Sheet
CONSULTING 090018 DP-07 1 0f1
Project Name: New City Cleaners Ground Surface Elev.
Location: Richland, WA
Driller/Method: Pacific Northwest Probe / Geoprobe Depth to Water (ft BGS)
Sampling Method: Continuous Core Start/Finish Date 10/12/2009
Depth / ! PID | Blows/ i
Sampl Material ot Depth
Elc(ef\éaettl)on Borehole Completion T;p:gi’l 8 Tests (opm) P _?y(;:a Description ?f?)
ThE]0[] Slightly Moist, brown, slightly silty, sandy GRAVEL
o Pl [P| (GM); no odor
- Backfilled with 3/8 E 30 -
Bentonite Chips and 4 0 F]0
1 Blacktop cold patch at CC-1 0 ) H 333 L
ground surface. [O3gY O(
4 bl D) L
S1e
q _\D 0
%] Moist
q DO
ST 5|4 kb -5
q O o]
q DU
T ce-2 0 514 k) i
818
4 JOF|0 B
bl D)
S1e
T JIF|0 B
bl [
4 P e Plo
Very Soft, very moist, red brown, SILT (ML); no odor
107 CC3 | DP-07-10VOCs | 0 Wet T10
1 Soft i
T CC-4 0 -
157 Medium Stiff =
1 CC-5 | DP-07-18 VOCs 0 Increased fine sand content from 18' to 18.5' bgs ; no
1 odor L
20" U0 N N 20
- 0504 Wet, dark gray blue, slightly silty, sandy GRAVEL
2= =) (GW); fine subangular gravel; no odor
T DP-07-21 VOCs OBOB B
CC-6 0 ;C; 3
4 > L
2050
=+ D O
1 Refusal at 23' bgs L
25—+ T25
Sampler Type: PID - Photoionization Detector (Headspace Measurement) ~ Logged by: DFR/RRH

@ No Recovery
[I Continuous Core

Y Static Water Level

v

¥ Water Level (ATD)

Approved by: WVG

Figure No. A




ENV BORING LOG NEWCITYCLEANERS.GPJ June 18, 2015

Boring Log

pect Project Number Boring Number Sheet
CONSULTING 090018 DP-08 1 0f1
Project Name: New City Cleaners Ground Surface Elev.
Location: Richland, WA
Driller/Method: Pacific Northwest Probe / Geoprobe Depth to Water (ft BGS)
Sampling Method: Continuous Core Start/Finish Date 10/12/2009
Depth / ~ PID | Blows/ i
Sampl Material ot Depth
Elc(ef\éaettl)on Borehole Completion T;p:gi’l 8 Tests (opm) P _?y(;:a Description ?f?)
ThE]0[] Slightly Moist, dark brown, slightly silty, sandy GRAVEL
o Pl P (GM); no odor
- Backfilled with 3/8 StEP -
Bentonite Chips and 4 0 F]0
1 Blacktop cold patch at CC-1 Pl E> ) |
ground surface. 0 h 30( Light gray, dry
4 514 kbl L
S1e
q P 0
4 DI D) B
q O o]
q DO
ST 5|4 kb -5
q O o]
q DU
1 ce-2 0 514 k) B
818
4 JOF|0 B
b| 13 D)
S1e
T JIF|0 B
b| 13 D)
1 Sl -
JIF|0
bl [P
107 CC3 | DP-08-10 VOCs | 0 Very Soft, wet, brown, SILT (ML); no odor 10
T N Soft, trace fine subrounded gravels i
1 o 0 Medium Stiff i
151 15
T DP-08-16 VOCs i
1 ces 0 Occaisonal 2-3mm zones of iron oxide staining from 16' T
1 to 18.5' bgs.
70507 Wet, brown gray, sandy GRAVEL (GW); fine
b O O .
204 %o subangular gravel; no odor Lo
DP-08-20 VOCs O 0 O 0
b O O
=€ Qoo B
cc6 0 2090
4 b O O L
80 80
2020
1 Refusal at 23' bgs L
25—+ T25
Sampler Type: PID - Photoionization Detector (Headspace Measurement) ~ Logged by: DFR/RRH

@ No Recovery

[I Continuous Core

Y Static Water Level
¥ Water Level (ATD)

Approved by: WVG

Figure No. A




ENV BORING LOG NEWCITYCLEANERS.GPJ June 18, 2015

Boring Log

pect Project Number Boring Number Sheet
CONSULTING 090018 DP-09 1 0f1
Project Name: New City Cleaners Ground Surface Elev.
Location: Richland, WA
Driller/Method: Pacific Northwest Probe / Geoprobe Depth to Water (ft BGS)
Sampling Method: Continuous Core Start/Finish Date 10/13/2009
Depth / ! PID | Blows/ ;
Sampl Material - Depth
Elc(ef\éaettl)on Borehole Completion T;p:gi’l 8 Tests (opm) P _?y(;:a Description ?f?)
ThE]0[] Slightly moist, dark brown, silty sandy GRAVEL (GM);
o Pl P no odor
- Backfilled with 3/8 E 30 -
Bentonite Chips and 4 0 F]0
1 Blacktop cold patch at CC-1 0 ) ‘:3C> i
ground surface. E 36( Light gray, dry, decrasing silt content
4 bl D) L
q O of
q DO
4 ; <:° KDl B
q O o]
q DO
ST 5|4 kb -5
q O o]
q DU
T ce-2 0 514 k) i
g ~Do
4 q 30 L
>: <:;c>
1 a 3‘6 L
DI )
=€ a DB -
bl [P
10 CC3 | DP-09-12VOCs | 0 Soft, wet, SILT (ML); trace fine subrounded gravel; no 10
1 odor L
T Brown yellow, medium stiff i
T CC-4 0 -
15+ 15
T cc5 0 =
207 DP-09-20 VOCs 720
T Increasing fine gravel content i
1 ces 0 Y050 Wet, gray, sandy GRAVEL (GW); no odor
b O O
4 80 80 |
2020
b O O
4 > L
2020
25 cc-7 0 AR 125
DP-09-25.5 VOCs 2090
1 Refusal at 26' bgs L
Sampler Type: PID - Photoionization Detector (Headspace Measurement) ~ Logged by: DFR/RRH

@ No Recovery
[I Continuous Core

Y Static Water Level
AVA

Water Level (ATD)

Approved by: WVG

Figure No. A




ENV BORING LOG NEWCITYCLEANERS.GPJ June 18, 2015

Boring Log

pect Project Number Boring Number Sheet
CONSULTING 090018 DP-10 1 0f1
Project Name: New City Cleaners Ground Surface Elev.
Location: Richland, WA
Driller/Method: Pacific Northwest Probe / Limited Access Geoprobe Depth to Water (ft BGS)
Sampling Method: Continuous Core Start/Finish Date 10/13/2009
Depth / ! PID | Blows/ i
Sampl Material ot Depth
Elc(ef\éae?)on Borehole Completion T;p:gﬁg Tests (ppm) P _?y‘;:a Description ?f%
No Recovery, sampler pushing large gravel from 0' to 3'
- Backfilled with 3/8 bgs -
Bentonite Chips and | CC-1 0
=4 Concrete patch at |
ground surface.
1 Y0507 Dry, brown, slightly silty, sandy GRAVEL (GM); no odor
4 No recovery from 3.5' to 6', drilling action suggests
ravel/silt contact at 3.5' bgs
O cc-2 0 g g
51 -5
T DP-10-6 VOCs Slightly moist, brown, SILT (ML); no odor
cC-3 0
T DP-10-9 VOCs i
10+ 10
CC-4 0
T DP-10-12 VOCs i
CC-5 0
15+ 715
CC-6
T DP-10-16 VOCs
1 Refusal at 16' bgs resulting from the failure of concrete |
anchors used to secure indoor drilling equipment to the
ground.
20+ 20
25+ 25
Sampler Type: PID - Photoionization Detector (Headspace Measurement) ~ Logged by: DFR/RRH

@ No Recovery

[I Continuous Core

Y Static Water Level

v

¥ Water Level (ATD)

Approved by: WVG

Figure No.

A




ENV BORING LOG NEWCITYCLEANERS.GPJ June 18, 2015

Boring Log

pect Project Number Boring Number Sheet
CONSULTING 090018 DP-11 1 0f1
Project Name: New City Cleaners Ground Surface Elev.
Location: Richland, WA
Driller/Method: Pacific Northwest Probe / Limited Access Geoprobe Depth to Water (ft BGS)
Sampling Method: Continuous Core Start/Finish Date 10/13/2009
Depth / ! PID | Blows/ ;
Sampl Material - Depth
Elc(ef\éae?)on Borehole Completion T;p:gﬁg Tests (ppm) P _?y‘;:a Description ?f%
D E]0[] Dry, brown, slightly silty, sandy GRAVEL (GM); no odor
bl [
- Backfilled with 3/8 SR -
Bentonite Chips and CC-1 0 4010
1 Concrete patch at ) ‘:333 i
ground surface. [O3gY O(
4 bl D) L
S = N N N
1 DP-11-4 VOCs g(ljlg?tly moist, brown, SILT (ML); trace organics; no L
CC-2 0
51 -5
cc3 0
10+ . 10
CcC-4 0 Moist
T DP-11-12 VOCs i
CC-5 0
154 1111 Wet, brown, silty SAND (SM); fine sand; no odor 15
DP-11-15VOCs )
1 Wet, brown, SILT (ML); trace organics; no odor L
cCc-6 0
CC-7 0
20+ 20
T DP-11-21 VOCs i
cc-8 0
T || Wet, dark gray, very silty SAND (SM); fine sand; no
+ DP-11-24 VOCs odor
254 Refusal at 24' bgs Los
Sampler Type: PID - Photoionization Detector (Headspace Measurement) ~ Logged by: DFR/RRH

@ No Recovery
[I Continuous Core

Y Static Water Level

v

¥ Water Level (ATD)

Approved by: WVG

Figure No.

A




ENV BORING LOG NEWCITYCLEANERS.GPJ June 18, 2015

Boring Log
ect Project Number Boring Number Sheet
CONSULTING 090018 DP-12 1 0f1
Project Name: New City Cleaners Ground Surface Elev.
Location: Richland, WA
Driller/Method: Pacific Northwest Probe / Limited Access Geoprobe Depth to Water (ft BGS)
Sampling Method: Continuous Core Start/Finish Date 10/13/2009
Depth / ! PID | Blows/ ;
Sampl Material - Depth
Elc(ef\éaettl)on Borehole Completion T;p:gi’l 8 Tests (opm) P _?y(;:a Description ?f?)
050 Dry, sandy GRAVEL (GW); no odor
b O O
- Backfilled with 3/8 S0 8e -
Bentonite Chips and CC-1 0 2030
1 Concrete patch at 23?0? L
ground surface. OOOOC
4 DO O L
80 80
2030
—+ cc-2 0 b D B
070,
5T 2000 5
1 Refusal at 5' bgs resulting from the failure of concrete |
anchors used to secure indoor drilling equipment to the
ground.
10+ 10
4 \VA L
15+ 15
20+ 20
25—+ 25
Sampler Type: PID - Photoionization Detector (Headspace Measurement) ~ Logged by: DFR/RRH
[ No Recovery Y static Water Level
[I Continuous Core A\v4 Approved by: WVG

Y Water Level (ATD)
Figure No. A




ENV BORING LOG NEWCITYCLEANERS.GPJ June 18, 2015

Boring Log
pect Project Number Boring Number Sheet
CONSULTING 090018 DP-13 1 0f1
Project Name: New City Cleaners Ground Surface Elev.
Location: Richland, WA
Driller/Method: Pacific Northwest Probe / Geoprobe Depth to Water (ft BGS)
Sampling Method: Continuous Core Start/Finish Date 10/13/2009
Depth / ! PID | Blows/ i
Sampl Material ot Depth
Elc(ef\éae?)on Borehole Completion T;p:gﬁg Tests (ppm) P _?y‘;:a Description ?f%
7050y Dry, yellow red, sandy GRAVEL (GM); no odor
b O O
— f o / a0 O
EZETO':’;Z VCVLTPZ’ :nd Y050 Slightly moist, brown, sandy GRAVEL (GM); gravels
4 Blacktop cold patch at %?o? subrounded to angular; no odor B
ground surface. CcC-1 0 ?OQ?OQ
4 Soss L
2000
4 b O O L
Qe e
2020
5 P -5
1 2090 i
b O O
Qe ge
4 2030 -
cc2 0 %?8?
T DP-13-8 VOCs 2050 i
b O O
80 80
T 2020 B
b O O
10—+ 8383 -10
b o)
4 V 80 80 |
2020
b O O
4 Q0 Qo B
cca 0 2090
T DP-13-13 VOCs Soft, wet, brown, SILT (ML); no odor
15+ T15
Very soft, pink, ASH; Sample warm to touch from 16.5'
T to 18" pgs; Elevated sample temperature not likely due [-
CC-4 |DP-13-17.5VOCs| 0 fo drilling
- Firm, wet, brown SILT (ML); no odor ~
20+ 20
1 Soft, dark gray, SILT (ML); no odor L
CC-5 0
1 DP-13-24 VOCs - 0507 Wet, dark gray, slightly sandy GRAVEL (GW); no odor
b O O
25—+ 8 8° T25
2020
b O O
4 Q0 Qo B
cc6 0 2090
T DP-13-27 VOCs PN -
O,0
2020
Sampler Type: PID - Photoionization Detector (Headspace Measurement) ~ Logged by: DFR/RRH
No Recovery Y static Water Level
@ . Approved by: WVG
[I Continuous Core Y \water Level (ATD)
| Figure No. A




ENV BORING LOG NEWCITYCLEANERS.GPJ June 18, 2015

Boring Log

pect Project Number Boring Number Sheet
CONSULTING 090018 DP-14 1 0f1
Project Name: New City Cleaners Ground Surface Elev.
Location: Richland, WA
Driller/Method: Pacific Northwest Probe / Geoprobe Depth to Water (ft BGS)
Sampling Method: Continuous Core Start/Finish Date 10/13/2009
Depth / ! PID | Blows/ i
Sampl Material ot Depth
Elc(ef\éae?)on Borehole Completion T;p:gﬁg Tests (ppm) P _?y‘;:a Description ?f%
050 Dry, brown, sandy GRAVEL (GW); no odor
b O O
+ Backfilled with 3/8 S0 8e -
Bentonite Chips and 2050
4 Blacktop cold patch at CC-1 0 23?0? |
ground surface. OOOOC
4 DO O L
80 80
2030
Firm, moist, yellow brown, SILT (ML); no odor
51 -5
- cc-2 0 =
T DP-14-7 VOCs B
10+ cc-3 0 -10
T Soft, wet, brown, SILT (ML); no odor
T CcC-4 0 Medium Stiff L
57 Firm, wet, brown, slightly sandy SILT (ML); no odor 15
T CC-5 0 B
207 DP-14-20 VOCs T2
T Firm, wet, dark gray SILT (ML); no odor
- cCc-6 0 =
T DP-14-23 VOCs B
T seo0ae.0] Wet, dark gray, SAND (SW); fine sand; no odor
254 ;’cﬂsg:) Wet, dark gray, sandy GRAVEL (GW); no odor Log
cc-7 0 -2
1 0190 B
b O O
6o
4 0,0,
Sampler Type: PID - Photoionization Detector (Headspace Measurement) ~ Logged by: DFR/RRH

@ No Recovery
[I Continuous Core

Y Static Water Level
AVA

Water Level (ATD)

Approved by: WVG

Figure No. A




Boring Log

pect Project Number Boring Number Sheet
CONSULTING 090018 DP-15 1 0f1
Project Name: New City Cleaners Ground Surface Elev.
Location: Richland, WA

Driller/Method:

Pacific Northwest Probe / Geoprobe

Depth to Water (ft BGS)

ENV BORING LOG NEWCITYCLEANERS.GPJ June 18, 2015

Sampling Method: Continuous Core Start/Finish Date 10/14/2009
Depth / ! PID | Blows/ i
Sampl Material - Depth
Elc(ef\éae?)on Borehole Completion T;p:gﬁg Tests (ppm) P ateria Description ?f%
050 Dry, brown, slightly silty, sandy GRAVEL (GW); no
L P © 9 odor
+ Backfilled with 3/8 Fs -
Bentonite Chips and °
4 Blacktop cold patch at CC-1 0 23@ = |
ground surface. O
T Moist, brown SILT (ML); trace organics; no odor
5 -5
T CC-2 | DP-156VOCs | 0 i
T Wet i
T DP-15-8 VOCs i
10+ cc-3 0 -10
1 / Wet, gray SILT (ML); trace organics L
T Strong, weathered diesel-like odor i
- cC-4 0 =
15+ T15
T Wet, yellow red SILT (ML); no odor
—+ cc-5 0 =
207 DP-15-20 VOCs 720
T Wet, dark gray SILT (ML); no odor
—+ cCc-6 0 =
1111 Wet, dark gray, silty SAND (SM); trace gravel; no odors
T DP-15-23 VOCs - T
25—+ T25
Sampler Type: PID - Photoionization Detector (Headspace Measurement) ~ Logged by: DFR/RRH

@ No Recovery

[I Continuous Core

Y Static Water Level

¥ Water Level (ATD)

Approved by: WVG

Figure No. A




ENV BORING LOG NEWCITYCLEANERS.GPJ June 18, 2015

Boring Log

pect Project Number Boring Number Sheet
CONSULTING 090018 DP-16 1 0f1
Project Name: New City Cleaners Ground Surface Elev.
Location: Richland, WA
Driller/Method: Pacific Northwest Probe / Geoprobe Depth to Water (ft BGS)
Sampling Method: Continuous Core Start/Finish Date 10/14/2009
Depth / ! PID | Blows/ i
Sampl Material ot Depth
Elc(ef\éaettl)on Borehole Completion T;p:gi’l 8 Tests (opm) P _?y(;:a Description ?f?)
050 Dry, brown, sandy GRAVEL (GW); no odor
b O O
- Backfilled with 3/8 S0 8e -
Bentonite Chips and 2050
1 Blacktop cold patch at CC-1 0 23?0? L
ground surface. OOOOC
T Moist, brown, SILT (ML); trace organics, no odor
51 -5
T CC-2 0 —
T DP-16-7 VOCs B
T Wet, brown, SILT (ML); no odor
10+ cc-3 0 +10
T DP-16-13 VOCs B
1 ce-4 0 Wet, gray, SILT (ML); trace organics, no odor
57 Wet, yellow red, SILT (ML); no odor 15
T cc5 0 =
20+ 20
1 Wet, dark gray, SILT (ML); trace wood fragments, no
cc-e 0 odor
1 DP-15-24 VOCs Wet, dark gray, SAND (SP); fine sand, no odor L
Sraere ;
254 cer 0 ;é):;g:) Wet, dark gray, sandy GRAVEL (GW); no odor Los
6o
4 0,0,
1 Refusal at 26' bgs L
Sampler Type: PID - Photoionization Detector (Headspace Measurement) ~ Logged by: DFR/RRH

@ No Recovery
[I Continuous Core

Y Static Water Level
AVA

Water Level (ATD)

Approved by: WVG

Figure No. A




ENV BORING LOG NEWCITYCLEANERS.GPJ June 18, 2015

Boring Log

pect Project Number Boring Number Sheet
CONSULTING 090018 DP-17 1 0f1
Project Name: New City Cleaners Ground Surface Elev.
Location: Richland, WA
Driller/Method: Pacific Northwest Probe / Geoprobe Depth to Water (ft BGS)
Sampling Method: Continuous Core Start/Finish Date 10/14/2009
Depth / ! PID | Blows/ i
Sampl Material ot Depth
Elc(ef\éaettl)on Borehole Completion T;p:gi’l 8 Tests (opm) P _?y(;:a Description ?f?)
050 Moist, brown, sandy GRAVEL (GW); no odor
b O O
— f o / O o O
EZETO':T;Z VCVL:T:): :nd Moist, brown, SILT (ML); trace gravel, blocky texture,
4 Blacktop cold patch at CC-1 0 apparent backfill material; no odor |
ground surface.

51 -5
T CC-2 0 —
107 CC3 | DP-17-10VOCs | 0 Firm, wet, brown, SILT (ML); no odor 10
T CC-4 0 -
57 Grades to yellow red 15

1 ces 0 ~ - .| Wet, yellow red, silty SAND (SP); fine sand; no odor
1 DP-17-19 VOCs Wet, yellow red, SILT (ML); trace organics, no odor
20+ - - 20
Wet, gray, SILT (ML); trace fine sand, trace organics
T cC-6 0 -
1 Y0507 Wet, gray brown, sandy GRAVEL (GW); no odor
b O O
4 80 80 |
2050
257 ce7 0 5553 +25
DP-17-25.5 VOCs s 050
=+ D O
Sampler Type: PID - Photoionization Detector (Headspace Measurement) ~ Logged by: DFR/RRH

@ No Recovery
[I Continuous Core

Y Static Water Level

¥ Water Level (ATD)

Approved by: WVG

Figure No. A




ENV BORING LOG NEWCITYCLEANERS.GPJ June 18, 2015

Boring Log

pect Project Number Boring Number Sheet
CONSULTING 090018 DP-18 1 0f1
Project Name: New City Cleaners Ground Surface Elev.
Location: Richland, WA
Driller/Method: Pacific Northwest Probe / Geoprobe Depth to Water (ft BGS)
Sampling Method: Continuous Core Start/Finish Date 10/14/2009
Depth / ! PID | Blows/ i
Sampl Material ot Depth
Elc(ef\éae?)on Borehole Completion T;p:gﬁg Tests (ppm) P _?y‘;:a Description ?f%
050 Moist, brown, sandy GRAVEL (GW); no odor
b O O
— f o / O o O
g:ﬁfo':: VCVI::): :nd Soft, moist, dark brown, SILT (ML); trace gavel, trace
4+ Blacktop cold patch at ce-1 0 orglanics; no odor, appears to be backfill from previous |
ground surface. soil excavation
51 -5
T CC-2 0 —

1 Wet i
107 CC-3 | DP-18-10 VOCs 0 Soft, moist, dark brown, SILT (ML); native soil, trace 10
1 gravel, trace organics, no odor L
T CC-4 0 -
15+ 15
T cc5 0 =
20+ 20

1 DP-18-20.5 VOCs Y0507 Wet, dark gray brown, sandy GRAVEL (GW); no odor
ke

i o | ot :
Q6o

4 OOOO L

DP-18-23.5 VOCs PN

-+ 6] 0O 0 -

b O O
25+ cc-7 0 8383 +25
55 o
Sampler Type: PID - Photoionization Detector (Headspace Measurement) ~ Logged by: DFR/RRH

@ No Recovery
[I Continuous Core

A 4
v

Static Water Level
Water Level (ATD)

Approved by: WVG

Figure No. A




ENV BORING LOG NEWCITYCLEANERS.GPJ June 18, 2015

Boring Log

pect Project Number Boring Number Sheet
CONSULTING 090018 DP-19 1 0f1
Project Name: New City Cleaners Ground Surface Elev.
Location: Richland, WA

Driller/Method:

Pacific Northwest Probe / Geoprobe

Depth to Water (ft BGS)

Sampling Method: Continuous Core Start/Finish Date 11/2/2009
Depth / ! PID | Blows/ i
Sampl Material - Depth
Elc(ef\éae?)on Borehole Completion T;p:gﬁg Tests (ppm) P _?y‘;:a Description ?f%
111 Slightly moist, light gray, slightly silty, gravelly SAND
o L] (SM); hard drilling, no odor
- Backfilled with 3/8 . -
Bentonite Chips and
4 Blacktop cold patch at CC-1 0 |
ground surface.
5T -5
1 cc-2 0 i
T DP-19-7 VOCs B
T TLHT| oist i
T Soft, wet, dark gray blue, SILT (ML); no odor
107 CC-3 | DP-19-10VOCs | 0 710
T Very Soft i
T N ce4 0 Wet, soft, brown, SILT (ML); no odor
15+ 715
Slightly sandy 16.5' to 18' bgs
T DP-19-17 VOCs oy y 9 B
T ce-s 0 Medium stiff i
20" U0 N N 20
cc6 o 0507 Wet, dark gray blue, slightly silty, sandy GRAVEL
| DP-19-21VOCs | 0 b © < (GW); fine subangular gravel; no odor
4 DP-19-110209 L
VOCs Refusal at 21' bgs. Grab groundwater sample collected
with retractable stainless steel screen placed from 17"
T to 21' bgs
25+ 725
Sampler Type: PID - Photoionization Detector (Headspace Measurement) ~ Logged by: DFR/RRH

@ No Recovery
[I Continuous Core

Y Static Water Level
¥ Water Level (ATD)

Approved by: WVG

Figure No. A




ENV BORING LOG NEWCITYCLEANERS.GPJ June 18, 2015

pect

CONSULTING

Boring Log

Project Number

090018

Boring Number Sheet
DP-20 1 0f1

Project Name:
Location:
Driller/Method:

New City Cleaners

Ground Surface Elev.

Richland, WA

Pacific Northwest Probe / Geoprobe

Depth to Water (ft BGS)

Sampling Method: Continuous Core Start/Finish Date 11/2/2009
Depth / .
El((;fz)aet[i)on Borehole Completion %%gﬁlg Tests (;’;Eq) B'%“"VS/ M‘?)l/?):al Description D?f?)th
111 Slightly moist, brown, slightly silty, slightly gravelly
o TL]-11] SAND (SM); no odor
- Backfilled with 3/8 . -
Bentonite Chips and
4 Blacktop cold patch at CC-1 0 |
ground surface.

1 Medium stiff, slightly moist, brown, SILT (ML) L
5T DP-20-5 VOCs -5
T CC-2 0 —

T Soft, wet i
10+ cC-3 0 10
T DP-20-11 VOCs B
T CC-4 0 -
15+ 15
T Slightly sandy, fine sand i
T CC-5 | DP-20-18 VOCs | 0 B
207 . -7-| Wet, dark gray, slightly silty, slightly gravelly 20
1 cC6 0 SAND(SP); no odor B
1 DP-20-22 VOCs Y0507 Wet, dark gray, sandy GRAVEL (GW); no odor L
T Refusal at 22' bgs. Grab groundwater sample collected T

1 DP-20-110209 witgzr'egractable stainless steel screen placed from 18'
VOCs t0 22" bgs
25+ 725

Sampler Type:

@ No Recovery

[I Continuous Core

PID - Photoionization Detector (Headspace Measurement) Logged by: DFR/RRH

Y Static Water Level
¥ Water Level (ATD)

Approved by: WVG

Figure No. A




ENV BORING LOG NEWCITYCLEANERS.GPJ June 18, 2015

Boring Log

pect Project Number Boring Number Sheet
CONSULTING 090018 DP-21 1 0f1
Project Name: New City Cleaners Ground Surface Elev.
Location: Richland, WA
Driller/Method: Pacific Northwest Probe / Geoprobe Depth to Water (ft BGS)
Sampling Method: Continuous Core Start/Finish Date 11/2/2009
Depth / ! PID | Blows/ i
Sampl Material ot Depth
Elc(ef\éae?)on Borehole Completion T;p:gﬁg Tests (ppm) P _?y‘;:a Description ?f%
11-1 Slightly moist, dark brown, slightly moist, slightly
o 1| gravelly, SAND (SM); no odor
- Backfilled with 3/8 . -
Bentonite Chips and
4 Blacktop cold patch at CC-1 0 |
ground surface.
T Medium stiff, moist, brown, sandy SILT (ML); no odor
ST DP-21-5 VOCs m o
1 cc-2 0 i
10+ cc-3 0 Very moist -10
1 Soft i
T * DP-21-12 VOCs Wet -
-+ cc4 Red brown, slightly sandy; fine sand L
0 Occaisonal 2-3mm zones of iron oxide staining
15+ 15
T DP-21-16 VOCs -
—+ CC-5 0 -
1 Y050 Wet, dark gray brown, sandy GRAVEL (GW); no odor
DP-21-19.5 VOCs| b O O
20+ 83 83 T20
1 cc6 0 %?8? -
2020
=+ D O
4 DP-21-110209 L
VOCs Refusal at 22' bgs. Grab groundwater sample collected
with retractable stainless steel screen placed from 18'
T to 22' bgs
25+ 725
Sampler Type: PID - Photoionization Detector (Headspace Measurement) ~ Logged by: DFR/RRH

@ No Recovery
[I Continuous Core

Y static
AVA

Water Level

Water Level (ATD)

Approved by: WVG

Figure No. A




ENV BORING LOG NEWCITYCLEANERS.GPJ June 18, 2015

Boring Log

pect Project Number Boring Number Sheet
CONSULTING 090018 DP-22 1 0f1
Project Name: New City Cleaners Ground Surface Elev.
Location: Richland, WA
Driller/Method: Pacific Northwest Probe / Geoprobe Depth to Water (ft BGS)
Sampling Method: Continuous Core Start/Finish Date 11/2/2009
Depth / ! PID | Blows/ i
Sampl Material - Depth
Elc(ef\éae?)on Borehole Completion T;p:gﬁg Tests (ppm) P _?y‘;:a Description ?f%
[ 1-1-| Slightly moist, brown, silty, gravelly, SAND (SM); no
\odor /]
T Backfilled with 3/8 Medium stiff, moist, brown, SILT (ML); no odor r
Bentonite Chips and
Blacktop cold patch at
T ground surface. CC-1 0 B
57 Very soft 5
1 cc-2 0 i
T Very moist i
10+ cc-3 0 +10
Y050 Slightly moist, dark gray blue, sandy GRAVEL (GW);
4 =) no odor
007
2020
-+ b O O -
80 80
2020
4 DO O L
80 80
2020
T cc4 0 oo -
2090
b O O
15—+ Q090 -15
2090
b O O
=€ V2 Qoo _
099 Wet
b O O
4 Qoo |
2090
CC-5 0 b O O
4 80 80 L
2020
b
=+ 20 20
20+ \ T20
Refusal at 19' bgs. Grab groundwater sample collected
with retractable stainless steel screen placed from 15'
1 DP-22-110209 to 19' bgs -
VOCs
Sampler Type: PID - Photoionization Detector (Headspace Measurement) ~ Logged by: DFR/RRH

@ No Recovery

[I Continuous Core Y

Y Static Water Level
Water Level (ATD)

Approved by: WVG

Figure No. A




ENV BORING LOG NEWCITYCLEANERS.GPJ June 18, 2015

Boring Log
pect Project Number Boring Number Sheet
CONSULTING 090018 DP-23 1 0f1
Project Name: New City Cleaners Ground Surface Elev.
Location: Richland, WA
Driller/Method: Pacific Northwest Probe / Geoprobe Depth to Water (ft BGS)
Sampling Method: Continuous Core Start/Finish Date 11/3/2009
Depth / ! PID | Blows/ i
Sampl Material ot Depth
Elc(ef\éae?)on Borehole Completion T;p:gﬁg Tests (ppm) P _?y‘;:a Description ?f%
[ 1-1-| Slightly moist, brown, silty, gravelly, SAND (SM); no
\odor /]
T Backfilled with 3/8 Medium stiff, moist, brown, SILT (ML); no odor, T
Bentonite Chips and non-plastic, no dilatancy
Blacktop cold patch at
T ground surface. CC-1 0 B
5 . -5
Soft, moist, trace clay content
T ce-2 0 Very soft, wet, non-plastic, rapid dilatancy i
T e.e..¢| Dry, light gray, gravelly SAND (SW); no odor, fine to
ce3 0 °2e0e2ee] medium subangular gravels
10+ ooerater 10
No soil samples collected
Y O 0
15+ T15
4 DP-23-110209 L
VOCs Refusal at 11.5' bgs with continuous core soil sampler.
Grab groundwater sample collected with retractable
-+ stainless steel screen placed from 13' to 17' bgs -
20+ 20
Sampler Type: PID - Photoionization Detector (Headspace Measurement) ~ Logged by: DFR/RRH
No Recovery Y static Water Level
@ . Approved by: WVG
[I Continuous Core Y \water Level (ATD)
| Figure No. A




ENV BORING LOG NEWCITYCLEANERS.GPJ June 18, 2015

Boring Log

pect Project Number Boring Number Sheet
CONSULTING 090018 DP-24 1 0f1
Project Name: New City Cleaners Ground Surface Elev.
Location: Richland, WA

Driller/Method: Pacific Northwest Probe / Geoprobe

Depth to Water (ft BGS)

Sampling Method: Continuous Core Start/Finish Date 11/3/2009
Depth / . i
Ek(af\éae‘ti)on Borehole Completion %%gﬁlg Tests (;’;Eq) B'%“"VS/ M‘?)l/?):al Description D?f?)th
|| Slightly moist, light brown, silty, gravelly SAND (SM);
1| no odor
- Backfilled with 3/8 ) -
Bentonite Chips and
Blacktop cold patch at ce1
ground surface. - 0 Medium stiff, moist, brown, SILT (ML); no odor,
non-plastic, no dilatancy
> Soft N
1 cc-2 0 i
Very soft, very moist
T Slow dilatancy i
cC-3 0
10+ s 10
o2.%002] Dry, gray blue, gravelly SAND (SW)
T No soil samples collected
O 0
15+ 715
T Refusal at 11' bgs with continuous core soil sampler.
Grab groundwater sample collected with retractable
4 DP-24-110209 stainless steel screen placed from 12' to 16' bgs o
VOCs
20+ 20

Sampler Type:
@ No Recovery
[I Continuous Core

Y Static Water Level

¥ Water Level (ATD)

PID - Photoionization Detector (Headspace Measurement) Logged by: DFR/RRH

Approved by: WVG

Figure No. A




Boring Log

ENV BORING LOG NEWCITYCLEANERS.GPJ June 18, 2015

pect Project Number Boring Number Sheet
CONSULTING 090018 DP-25 1 0f1
Project Name: New City Cleaners Ground Surface Elev.
Location: Richland, WA
Driller/Method: Pacific Northwest Probe / Geoprobe Depth to Water (ft BGS)
Sampling Method: Continuous Core Start/Finish Date 11/3/2009
Depth / ! PID | Blows/ i
Sampl Material ot Depth
Elc(ef\éae?)on Borehole Completion T;p:gﬁg Tests (ppm) P _?y‘;:a Description ?f%
[ 1-1-| Slightly moist, brown, silty, gravelly, SAND (SM); no
\odor /]
T Backfilled with 3/8 Medium stiff, slightly moist, brown, SILT (ML); no odor, T
Bentonite Chips and non-plastic, no dilatancy
Blacktop cold patch at
T ground surface. CC-1 0 B
T Soft, moist i
57 Very soft, trace clay content 5
T ce-2 0 Very moist, rapid dilatancy i
..e..°| Slightly moist, gray, very gravelly SAND (SW); no odor,
T «.oo¢.o.1 fine to medium subangular gravels T
cc3 0 RRRN
10+ RRRN 110
T No soil samples collected
4 \/ O 0 L
15+ T15
T Refusal at 11' bgs with continuous core soil sampler.
Grab groundwater sample collected with retractable
4 DP-25-110209 stainless steel screen placed from 13' to 17' bgs o
VOCs
20+ 20
Sampler Type: PID - Photoionization Detector (Headspace Measurement) ~ Logged by: DFR/RRH

@ No Recovery

[I Continuous Core Y

Y Static Water Level
Water Level (ATD)

Approved by: WVG

Figure No. A




ENV BORING LOG NEWCITYCLEANERS.GPJ June 18, 2015

Boring Log
pect Project Number Boring Number Sheet
CONSULTING 090018 DP-26 1 0f1
Project Name: New City Cleaners Ground Surface Elev.
Location: Richland, WA
Driller/Method: Pacific Northwest Probe / Geoprobe Depth to Water (ft BGS)
Sampling Method: Continuous Core Start/Finish Date 11/3/2009
Depth / ! PID | Blows/ i
Sampl Material ot Depth
Elc(ef\éae?)on Borehole Completion T;p:gﬁg Tests (ppm) P _?y‘;:a Description ?f%
|| Slightly moist, brown, slightly silty, gravelly SAND (SM);
1| no odor
+ Backfilled with 3/8 ' -
Bentonite Chips and
Blacktop cold patch at
T ground surface. CC-1 0 B
T Medium stiff, moist, brown, slightly sandy SILT (ML); no
odor, non-plastic, no dilatancy
5 -5
1 cc-2 0 i
T .e2eee0] Slightly moist, gray blue, gravelly SAND (SW); no odor
cc3 Coooaea
10+ 0 KRN £10
No soil samples collected
15+ Y O 0 -15
T Refusal at 11.5' bgs with continuous core soil sampler. T
Grab groundwater sample collected with retractable
204 DP-26-110209 stainless steel screen placed from 14' to 18' bgs +20
VOCs
Sampler Type: PID - Photoionization Detector (Headspace Measurement) ~ Logged by: DFR/RRH
No Recovery Y static Water Level
ﬁl Conti c Approved by: WVG
ontinuous Core ¥ Water Level (ATD)
| Figure No. A




ENV BORING LOG NEWCITYCLEANERS.GPJ June 18, 2015

Boring Log
pect Project Number Boring Number Sheet
CONSULTING 090018 DP-27 1 0f1
Project Name: New City Cleaners Ground Surface Elev.
Location: Richland, WA
Driller/Method: Pacific Northwest Probe / Geoprobe Depth to Water (ft BGS)
Sampling Method: Continuous Core Start/Finish Date 11/3/2009
Depth / ! PID | Blows/ i
Sampl Material ot Depth
Elc(ef\éae?)on Borehole Completion T;p:gﬁg Tests (ppm) P _?y‘;:a Description ?f%
[ 1-1-| Slightly moist, brown, silty, gravelly, SAND (SM); no
\odor /]
T Backfilled with 3/8 Medium stiff, moist, brown, SILT (ML); no odor, T
Bentonite Chips and non-plastic, no dilatancy
Blacktop cold patch at
T ground surface. CC-1 0 B
5 -5
T -2 DRORIOK T -
ce 0 o00%000? Slightly moist, gray, gravelly SAND (SW)
cc3 0 craseser
10+ NN 110
T No soil samples collected
4 O 0 L
15+ T15
T Refusal at 11' bgs with continuous core soil sampler.
Grab groundwater sample collected with retractable
4 DP-27-110209 stainless steel screen placed from 13'to 17" bgs. o
VOCs Driller had great difficulty retreiving sampler,drill tooling
was nearly abandoned in place.
20+ 20
Sampler Type: PID - Photoionization Detector (Headspace Measurement) ~ Logged by: DFR/RRH
No Recovery Y static Water Level
@ . Approved by: WVG
[I Continuous Core Y \water Level (ATD)
| Figure No. A




ENV BORING LOG NEWCITYCLEANERS.GPJ June 18, 2015

Boring Log

pect Project Number Boring Number Sheet
CONSULTING 090018 DP-28 1 0f1
Project Name: New City Cleaners Ground Surface Elev.
Location: Richland, WA
Driller/Method: Cascade Drilling / Geoprobe Depth to Water (ft BGS)
Sampling Method: Continuous Core Start/Finish Date 1/10/2012
Depth / ! PID | Blows/ i
Sampl Material ot Depth
Elc(ef\éae?)on Borehole Completion T;p:gﬁg Tests (ppm) P _?y‘;:a Description ?f%
"= .| Slightly moist, brown, gravelly SAND (SP); fine to
".-’| medium sand.
+ Backfilled with 3/8 : -
Bentonite Chips and
concrete seal at 0
T ground surface. B
CC-1
4 0 L
T R Slightly moist, brown, slightly sandy SILT(ML); fine
O 0.1 sand.
5T U Wet. -5
~|Moist. [
1 =] Moist, brown, slightly gravelly SAND (SP); fine to B
0  { medium sand.
Wet, brown SILT (ML).
0.1 Moist.
CC-2
T 0.1 B
4 0 L
10+ 0 10
4 0 L
cc3 0
o DP-28-13.5 VOCs Iron staining.
0 Very moist.
- Wet.
15+ 0 T15
CC-4
T Bottom of boring at 16' bgs. Grab groundwater sample
collected with pvc screen placed from 11' to 16' bgs.
20+ 20
Sampler Type: PID - Photoionization Detector (Headspace Measurement) ~ Logged by:  AET

A 4
v

@ No Recovery
[I Continuous Core

Static Water Level
Water Level (ATD)

Approved by: WVG

Figure No. A




ENV BORING LOG NEWCITYCLEANERS.GPJ June 18, 2015

Boring Log

pect Project Number Boring Number Sheet
CONSULTING 090018 DP-29 1 0f1
Project Name: New City Cleaners Ground Surface Elev.
Location: Richland, WA
Driller/Method: Cascade Drilling / Geoprobe Depth to Water (ft BGS)
Sampling Method: Continuous Core Start/Finish Date 1/10/2012
Depth / ! PID | Blows/ i
Sampl Material ot Depth
Elc(ef\éae?)on Borehole Completion T;p:gﬁg Tests (ppm) P _?y‘;:a Description ?f%
~._-- .| Slightly moist, gray, very gravelly SAND (SP); fine to
".-’| medium sand.
+ Backfilled with 3/8 0 : -
Bentonite Chips and
concrete seal at
ground surface. 0 Slightly moist, gray, sandy SILT(ML); trace gravel; fine
CC-1 sand.
Wet.
0.2 Moist.
5 O 0 -5
4 0 L
Wet.
4 0 L
CC-2
4 0 L
Moist.
4 0 L
10+ 10
0 2o.e>.°| Moist, dark gray, gravelly SAND (SW).
Moist, brown-gray with iron staining, slightly sandy
SILT(ML); fine sand.
T 0.1 B
CC-3
T DP-29-13 VOCs | 0.1 B
Very moist.
T 0.1 B
15+ O 0 T15
CC-4
T Bottom of boring at 16' bgs. No water sample collected
because water was not encountered ATD.
20+ 20
Sampler Type: PID - Photoionization Detector (Headspace Measurement) ~ Logged by:  AET

A 4
v

@ No Recovery
[I Continuous Core

Static Water Level
Water Level (ATD)

Approved by: WVG

Figure No. A




ENV BORING LOG NEWCITYCLEANERS.GPJ June 18, 2015

Boring Log

pect Project Number Boring Number Sheet
CONSULTING 090018 DP-30 1 0f1
Project Name: New City Cleaners Ground Surface Elev.
Location: Richland, WA
Driller/Method: Cascade Drilling / Geoprobe Depth to Water (ft BGS)
Sampling Method: Continuous Core Start/Finish Date 1/10/2012
Depth / ! PID | Blows/ i
Sampl Material - Depth
Elc(ef\éae?)on Borehole Completion T;:;?IS Tests (ppm) P _?y‘;:a Description ?f%
"= .| Slightly moist, brown, gravelly SAND (SP); fine to
".-’| medium sand.
+ Backfilled with 3/8 0 : -
Bentonite Chips and
concrete seal at
T ground surface. 0 B
CC-1
T Slightly moist, brown, SILT(ML).
4 [ | 0 L
O
5 -5
0
4 0 L
CC-2
4 0 L
10 10
0
cc3 0
DP-30-13.5 VOCs Iron staining.
Very moist.
0 Moist.
15+ T15
CC-4
T Bottom of boring at 16' bgs. No water sample collected
because water was not encountered ATD.
20+ 20
Sampler Type: PID - Photoionization Detector (Headspace Measurement) ~ Logged by:  AET

A 4
v

@ No Recovery
[I Continuous Core

Static Water Level
Water Level (ATD)

Approved by: WVG

Figure No. A




ENV BORING LOG NEWCITYCLEANERS.GPJ June 18, 2015

Boring Log

pect Project Number Boring Number Sheet
CONSULTING 090018 DP-31 1 0of 1
Project Name: New City Cleaners Ground Surface Elev.
Location: Richland, WA
Driller/Method: Cascade Drilling / Geoprobe Depth to Water (ft BGS)
Sampling Method: Continuous Core Start/Finish Date 1/10/2012
Depth / ! PID | Blows/ i
Sampl Material - Depth
Elc(ef\éae?)on Borehole Completion T;p:gﬁg Tests (ppm) P _?y‘;:a Description ?f%
Asphalt
S80S0l Slightly moisy, gray, very sandy GRAVEL (GP).
—+ Backfilled with 3/8 0 8888 gntly ¥ gray, very y (GP)
Bentonite Chips and 8080
concrete seal at ogog
T ground surface. 3080 B
ce- 0 R
4 0808 L
9020
[ | 0308
0909
T 0O 0 090§ B
9620
3989
5T 0309 -5
90620
0 8080
OO0
4 0909 L
9620
9020
0989
4 0 9888 L
cc-2 9090
9620
— 0000 -
9620
9020
0 0308
4 9020 L
9620
9020
9620
9020
10+ 9620 1710
0 [epqe]
9590
9020
4 0308 L
9020
0 9620
1 So50
Very moist to wet, brown SILT (ML).
CC-3 |DP-31-12.5 VOCs
1 - Wet at 13" i
0
15+ O 0 +15
CC-4
T Bottom of boring at 16' bgs. Grab groundwater sample
collected with pvc screen placed from 11' to 16' bgs.
20 20
Sampler Type: PID - Photoionization Detector (Headspace Measurement) ~ Logged by:  AET

@ No Recovery

[I Continuous Core Y

Y Static Water Level

Water Level (ATD)

Approved by: WVG

Figure No. A




ENV BORING LOG NEWCITYCLEANERS.GPJ June 18, 2015

Boring Log

pect Project Number Boring Number Sheet
CONSULTING 090018 DP-32 1 0f1
Project Name: New City Cleaners Ground Surface Elev.
Location: Richland, WA

Driller/Method: Cascade Drilling / Geoprobe

Depth to Water (ft BGS)

Sampling Method: Continuous Core Start/Finish Date 1/10/2012
Depth / . i
Ek(af\éae‘ti)on Borehole Completion %%gﬁlg Tests (;’;Eq) B'%“"VS/ M‘?)l/?):al Description D?f?)th
"= .| Slightly moist, brown, gravelly SAND (SP); fine to
".-’| medium sand.
+ Backfilled with 3/8 0 : -
Bentonite Chips and
concrete seal at
T ground surface. B
CC-1 0
T Slightly moist, brown, SILT(ML).
T _ 0 Wet. i
O
57 -| Moist, brown, gravelly SAND (SP); fine to medium 5
0 ~.-’| sand.
T Wet, brown SILT (ML).
Moist.
4 0 L
CC-2
0
10+ 0 10
0
CC-3
DP-32-13.5VOCs| 0 Iron staining.
- S Wet.
154 O 0 T'e
CC-4
T Bottom of boring at 16' bgs. Grab groundwater sample
collected with pvc screen placed from 11' to 16' bgs.
20+ 20
Sampler Type: PID - Photoionization Detector (Headspace Measurement) ~ Logged by:  AET
[ No Recovery Y static Water Level
[I Continuous Core AV Approved by: WVG

¥ Water Level (ATD)

Figure No. A




ENV BORING LOG NEWCITYCLEANERS.GPJ June 18, 2015

Boring Log

pect Project Number Boring Number Sheet
CONSULTING 090018 DP-33 1 0f1
Project Name: New City Cleaners Ground Surface Elev.
Location: Richland, WA
Driller/Method: Cascade Drilling / Geoprobe Depth to Water (ft BGS)
Sampling Method: Continuous Core Start/Finish Date 1/10/2012
Depth / ! PID | Blows/ i
Sampl Material ot Depth
Elc(ef\éae?)on Borehole Completion T;p:gﬁg Tests (ppm) P _?y‘;:a Description ?f%
" - 7| Moist, brown, slightly gravell SAND (SP); fine to
~.-’| medium sand.
+ Backfilled with 3/8 0 : -
Bentonite Chips and
concrete seal at
T ground surface. B
CC-1 0
- DP-33-3.5 VOCs .
T O 0 Moist, brown, sandy SILT(ML); fine sand.
5 - - - 5
-| Moist, brown, gravelly SAND (SP); fine to medium
~.-’| sand.
T 0 Wet, brown, sandy SILT (ML); trace gravel; fine sand.
ce-2 Moist.
T 0.1 B
10—+ 0.1 -10
0
CC-3
T DP-33-13VOCs | 0 Iron staining. i
4 0 L
15+ 0 T15
CC-4
T Bottom of boring at 16' bgs. Grab groundwater sample
collected with pvc screen placed from 11' to 16' bgs.
20+ 20
Sampler Type: PID - Photoionization Detector (Headspace Measurement) ~ Logged by:  AET

A 4
v

@ No Recovery
[I Continuous Core

Static Water Level
Water Level (ATD)

Approved by: WVG

Figure No. A




ENV BORING LOG NEWCITYCLEANERS.GPJ June 18, 2015

Boring Log

pect Project Number Boring Number Sheet
CONSULTING 090018 DP-34 1 0f1
Project Name: New City Cleaners Ground Surface Elev.
Location: Richland, WA
Driller/Method: Cascade Drilling / Geoprobe Depth to Water (ft BGS)
Sampling Method: Continuous Core Start/Finish Date 1/10/2012
Depth / ! PID | Blows/ i
Sampl Material ot Depth
Elc(ef\éae?)on Borehole Completion T;p:gﬁg Tests (ppm) P _?y‘;:a Description ?f%
"= .| Slightly moist, brown, gravelly SAND (SP); fine to
".-’| medium sand.
+ Backfilled with 3/8 0 : -
Bentonite Chips and
concrete seal at
T ground surface. B
CC-1 0
T ~ 0 Slightly moist, brown, SILT(ML).
O
5 0 -5
4 0 L
T 0.1 B
CC-2
0
10+ 0 10
-| Moist, brown, gravelly SAND (SP); fine to medium
T 0 ~.-’| sand. B
Moist, brown with iron staining, slightly sandy SILT
T (ML); trace gravel; fine sand.
cc3 0
T DP-34-13 VOCs B
O
= 0
15+ T15
CC-4 0
T Bottom of boring at 16' bgs. Grab groundwater sample
collected with pvc screen placed from 11' to 16' bgs.
20+ 20
Sampler Type: PID - Photoionization Detector (Headspace Measurement) ~ Logged by:  AET

A 4
v

@ No Recovery
[I Continuous Core

Static Water Level
Water Level (ATD)

Approved by: WVG

Figure No. A




ENV BORING LOG NEWCITYCLEANERS.GPJ June 18, 2015

Boring Log

pect Project Number Boring Number Sheet
CONSULTING 090018 DP-35 1 0f1
Project Name: New City Cleaners Ground Surface Elev.
Location: Richland, WA
Driller/Method: Cascade Drilling / Geoprobe Depth to Water (ft BGS)
Sampling Method: Continuous Core Start/Finish Date 1/11/2012
Depth / ! PID | Blows/ i
Sampl Material - Depth
Elc(ef\éae?)on Borehole Completion T;p:gﬁg Tests (ppm) P _?y‘;:a Description ?f%
Asphalt
- 9090 slightly moist, gray, very sandy GRAVEL (GP); fine to
T Backfilled with 3/8 0 0303| medium sand, coarse gravel.
Bentonite Chips and 8080
concrete seal at ogog
T ground surface. 3080 B
cc-1 0 g%g%
-+ %680 -
| 0908
020¢
1 0908 L
O 0 8989
3989
5T 0809 -5
0909
0 09209
0908
4 6909 L
0909
020¢
0909
A4 09209 L
0 0909
cc-2 8888
— 8080 -
020¢
0 0395
4 ogon
Moist, brown, trace to slightly sandy SILT (ML);
scattered organics.
10+ 0 10
Color grades to dark gray
0
CC-3
T - DP-35-13 VOCs B
- o 0 Wet at 13.5'
Color grades to brown
15+ 0 T15
CC-4
T Bottom of boring at 16' bgs. Grab groundwater sample
collected with pvc screen placed from 11' to 16' bgs.
20+ 20
Sampler Type: PID - Photoionization Detector (Headspace Measurement) ~ Logged by:  AET

@ No Recovery

[I Continuous Core Y

Y Static Water Level

Water Level (ATD)

Approved by: WVG

Figure No. A




ENV BORING LOG NEWCITYCLEANERS.GPJ June 18, 2015

Boring Log

pect Project Number Boring Number Sheet
CONSULTING 090018 DP-36 1 0f1
Project Name: New City Cleaners Ground Surface Elev.
Location: Richland, WA
Driller/Method: Cascade Drilling / Geoprobe Depth to Water (ft BGS)
Sampling Method: Continuous Core Start/Finish Date 1/10/2012
Depth / ! PID | Blows/ i
Sampl Material ot Depth
Elc(ef\éae?)on Borehole Completion T;p:gﬁg Tests (ppm) P _?y‘;:a Description ?f%
~. - 7| Moist, brown, gravelly SAND (SP); fine to medium
".-’| sand; fine to coarse gravel.
+ Backfilled with 3/8 0 : -
Bentonite Chips and
concrete seal at
T ground surface. B
CC-1
4 0 L
5 O 0 [[[]]]] Moist, brown, gravelly, sandy SILT (ML); fine sand. 5
.- .| Moist, brown, gravelly SAND (SP); fine to medium
. ..-7| sand.
— O - -
T ceo 0 Moist, brown, gray, slightly gravelly, sandy SILT (ML).
T Wet. i
Moist.
4 0 L
O
10T DP-36-10 VOCs 710
0
T " - .| Moist, dark brown, gravelly SAND (SP).
0 .
T cca Moist, brown and orange mottled, sandy SILT (ML).
4 [ | 0 L
DP-36-13.5 VOCs|
4 O L
57 0 Gravelly. T'e
CC-4
T Bottom of boring at 16' bgs. No water sample collected
because water was not encountered ATD.
20+ 20
Sampler Type: PID - Photoionization Detector (Headspace Measurement) ~ Logged by:  AET

A 4
v

@ No Recovery
[I Continuous Core

Static Water Level
Water Level (ATD)

Approved by: WVG

Figure No. A




pect

CONSULTING

Boring Log

Project Number

090018

Boring Number Sheet
DP-37 1 0f1

Project Name:

New City Cleaners

Ground Surface Elev.

Location: Richland, WA

Driller/Method:

Cascade Drilling / Geoprobe

Depth to Water (ft BGS)

ENV BORING LOG NEWCITYCLEANERS.GPJ June 18, 2015

Sampling Method: Continuous Core Start/Finish Date 1/10/2012
Depth / ! PID | Blows/ i -,
El((ef\(leaet[l)on Borehole Completion %%gﬁlg (opm) %‘,’,"S M_?;;ZE" Description D?f?)‘h
~. - 7| Moist, brown, gravelly SAND (SP); fine to medium
~.-’| sand.
+ Backfilled with 3/8 0 : -
Bentonite Chips and
concrete seal at
T ground surface. B
CC-1
T DP-37-3 VOCs B
Moist, brown, sandy SILT(ML); trace gravel.
4 [ | 0 L
O
5 0 - 5
-| Moist, brown, gravelly SAND (SP).
0 T Moist, black, gravelly SAND (SP).
Moist, brown, sandy SILT (ML); trace gravel; fine sand.
0 Wet.
Moist.
CC-2
10+ 10
T -| Moist, brown, gravelly SAND (SP).
Moist, brown, sandy SILT (ML); trace gravel; fine sand.
CC-3
x~ DP-37-13.5 VOCs|
S 0 3 wet layer.
15+ O Y T
ce-4 3 wet layer.
Bottom of boring at 16' bgs. Grab groundwater sample
collected with pvc screen placed from 11' to 16' bgs.
20+ 20
Sampler Type: PID - Photoionization Detector (Headspace Measurement) ~ Logged by:  AET

@ No Recovery
[I Continuous Core

Y Static Water Level

Water Level (ATD)

Approved by: WVG

Figure No. A




ENV BORING LOG NEWCITYCLEANERS.GPJ June 18, 2015

Boring Log

pect Project Number Boring Number Sheet
CONSULTING 090018 DP-38 1 0f1
Project Name: New City Cleaners Ground Surface Elev.
Location: Richland, WA

Driller/Method: Cascade Drilling / Geoprobe

Depth to Water (ft BGS)

Sampling Method: Continuous Core Start/Finish Date 1/11/2012
Depth / . .
Elc(ef\éaetti)on Borehole Completion %%25"'8 Tests (;151) BI%\.'.VS/ M_?)llgzal Description D?fi’)‘h
- Asphalt
o . - .| Slightly moist, gray, gravelly SAND (SP); fine to
T Backilled with 3/8 0 . "..-’| medium sand, coarse gravel. B
Bentonite Chips and -
concrete seal at
T ground surface. B
CC-1
DP-38-3.5 VOCs
4 | | 0 L
O
5T 0 -5
0
0 Moist, brown SILT (ML).
CC-2
10+ 10
CC-3
T DP-38-13 VOCs Iron staining at 13'. i
0
15+ 715
CC-4
T Bottom of boring at 16' bgs. No water sample collected
because water was not encountered ATD.
20+ 20

Sampler Type:
@ No Recovery
[I Continuous Core

PID - Photoionization Detector (Headspace Measurement) Logged by: AET

Y Static Water Level
¥ Water Level (ATD)

Approved by: WVG

Figure No. A




ENV BORING LOG NEWCITYCLEANERS.GPJ June 18, 2015

Boring Log

pect Project Number Boring Number Sheet
CONSULTING 090018 DP-39 1 0f1
Project Name: New City Cleaners Ground Surface Elev.
Location: Richland, WA

Driller/Method: Cascade Drilling / Geoprobe

Depth to Water (ft BGS)

Sampling Method: Continuous Core Start/Finish Date 1/11/2012
Depth / . .
Elc(ef\éaetti)on Borehole Completion _?;F:T;?I'S Tests (;151) BI%\.'.VS/ M_?)llgzal Description D?fi’)‘h
- Asphalt
. - .| Slightly moist, gray, very gravelly SAND (SP); fine to
- Backfilled with 3/8 0 R megdiu?/n sand.g v, very g y (SP)
Bentonite Chips and -
concrete seal at
T ground surface. B
CC-1
1 O .
T 0 Grades to most, brown SILT (ML).
5T 0 -5
0
0 Wet from 6.5'to 9'.
CC-2
10+ 10
-| Moist, brown, gravelly SAND (SP); fine to medium sand
Moist, brown SILT (ML).
CC-3
T DP-39-13 VOCs B
O
0
15+ 715
(| cc4
T Bottom of boring at 16' bgs. No water sample collected
because water was not encountered ATD.
20+ 20

Sampler Type:
@ No Recovery
[I Continuous Core

PID - Photoionization Detector (Headspace Measurement) Logged by: AET

Y Static Water Level
¥ Water Level (ATD)

Approved by: WVG

Figure No. A




ENV BORING LOG NEWCITYCLEANERS.GPJ June 18, 2015

Boring Log

pect Project Number Boring Number Sheet
CONSULTING 090018 DP-40 1 0f1
Project Name: New City Cleaners Ground Surface Elev.
Location: Richland, WA

Driller/Method: Cascade Drilling / Geoprobe

Depth to Water (ft BGS)

Sampling Method: Continuous Core Start/Finish Date 1/11/2012
Depth / . .
Ek(af\éae‘ti)on Borehole Completion %%gﬁlg Tests (;’;Eq) B'%“"VS/ M‘?)l/?):al Description D?f?)th
Asphalt
2090| Moist, gray, very sandy GRAVEL (GP); fine to medium
—+ Backfilled with 3/8 0 8888 sand,‘(:gobgl‘es.ry y (GP) -
Bentonite Chips and 8080
concrete seal at 0808
T ground surface. 3080 B
ogdo
cc-1 0809
9090
—+ - OOOO |
9020
0989
ogdo
T O 0 3939 B
9620
3989
5T 0 0309 -5
90620
0 8080
OO0
4 0909 L
9620
0 So80
A4 09209 L
ogdo
9620
CC-2 So80
OO0
— 0000 -
9620
ogoR
Moist, dark gray, sandy SILT (ML); fine sand, scattered
T organics. T
10+ 10
T DP-40-12 VOCs B
i ces Wet at 12.5'
0 Grades to gray-brown.
15+ 715
CC-4
T Bottom of boring at 16' bgs. Grab groundwater sample
collected with pvc screen placed from 11' to 16' bgs.
20+ 20

Sampler Type:
@ No Recovery
[I Continuous Core

PID - Photoionization Detector (Headspace Measurement) Logged by: AET

Y Static Water Level
¥ Water Level (ATD)

Approved by: WVG

Figure No. A




ENV BORING LOG NEWCITYCLEANERS.GPJ June 18, 2015

Boring Log

pect Project Number Boring Number Sheet
CONSULTING 090018 DP-41 1 0f1
Project Name: New City Cleaners Ground Surface Elev.
Location: Richland, WA
Driller/Method: Cascade Drilling / Geoprobe Depth to Water (ft BGS)
Sampling Method: Continuous Core Start/Finish Date 1/11/2012
Depth / ! PID | Blows/ i
Sampl Material ot Depth
Elc(ef\éae?)on Borehole Completion T;p:gﬁg Tests (ppm) P _?y‘;:a Description ?f%
- Asphalt
.- .| Moist, brown, gray, gravelly SAND (SP); fine to medium
+ Backfilled with 3/8 0 .| sand. +
Bentonite Chips and B
concrete seal at
T ground surface. B
CC-1
4 0 L
5 0 -5
0 :
T Moist, brown SILT (ML).
0
CC-2
10+ 10
CC-3
DP-41-13.5 VOCs Iron staining at 13.5'.
~ 0
15+ O T15
CC-4
T Bottom of boring at 16' bgs. Grab groundwater sample
collected with pvc screen placed from 11' to 16' bgs.
20+ 20
Sampler Type: PID - Photoionization Detector (Headspace Measurement) ~ Logged by:  AET

A 4
v

@ No Recovery
[I Continuous Core

Static Water Level
Water Level (ATD)

Approved by: WVG

Figure No. A




ENV BORING LOG NEWCITYCLEANERS.GPJ June 18, 2015

Boring Log

pect Project Number Boring Number Sheet
CONSULTING 090018 DP-42 1 0f1
Project Name: New City Cleaners Ground Surface Elev.
Location: Richland, WA
Driller/Method: Cascade Drilling / Geoprobe Depth to Water (ft BGS)
Sampling Method: Continuous Core Start/Finish Date 1/10/2012
Depth / ! PID | Blows/ i
Sampl Material - Depth
Elc(ef\éae?)on Borehole Completion T;:;?IS Tests (ppm) P _?y‘;:a Description ?f%
No recovery.
+ Backfilled with 3/8 -
Bentonite Chips and
concrete seal at
T ground surface. B
O] cc1
5 -5
T 0 Moist, brown SILT (ML).
4 0 L
4 0 L
CC-2
4 0 L
10+ 10
O 0
T 0 8888 Moist, grey, sandy GRAVEL (GP).
0989
4 0 o080 L
020¢
Moist, brown SILT (ML).
4 0 L
CC-3 IDP-42-13.5 VOCs Iron staining.
4 0 L
15+ 0 T15
T Bottom of boring at 16' bgs. No water sample collected
because water was not encountered ATD.
20+ 20
Sampler Type: PID - Photoionization Detector (Headspace Measurement) ~ Logged by:  AET

A 4
v

@ No Recovery
[I Continuous Core

Static Water Level
Water Level (ATD)

Approved by: WVG

Figure No. A




ENV BORING LOG NEWCITYCLEANERS.GPJ June 18, 2015

Boring Log

pect Project Number Boring Number Sheet
CONSULTING 090018 DP-43 1 0f1
Project Name: New City Cleaners Ground Surface Elev.
Location: Richland, WA

Driller/Method: Cascade Drilling / Geoprobe

Depth to Water (ft BGS)

Sampling Method: Continuous Core Start/Finish Date 1/10/2012
Depth / . i
Ek(af\éae‘ti)on Borehole Completion _?;F:T;ﬁlg Tests (;’;Eq) B'%“"VS/ M‘?)l/?):al Description D?f?)th
8888 Dry, gray, sandy GRAVEL (GP); with cobbles.
9690
- Backfilled with 3/8 8888 =
Bentonite Chips and 2690
0 9620
concrete seal at 0595
T ground surface. gogo i
[eqe}
0939
1 0 8858 -
e 9698
9020
=+ 0000 -
0 03504
9020
9229
57 6 Slightly moist, brown, sandy SILT(ML); fine sand. 5
0
4 0 L
CC-2 0
10+ O 0 -10
4 0 L
T DP-43-13 VOCs B
¥ cC-3 0
15+ 0 715
T Bottom of boring at 16' bgs. Grab groundwater sample
collected with pvc screen placed from 11' to 16' bgs.
20+ 20

Sampler Type:
@ No Recovery
[I Continuous Core

PID - Photoionization Detector (Headspace Measurement) Logged by: AET

Y Static Water Level
¥ Water Level (ATD)

Approved by: WVG

Figure No. A




ENV BORING LOG NEWCITYCLEANERS.GPJ June 18, 2015

Boring Log

pect Project Number Boring Number Sheet
CONSULTING 090018 DP-44 1 0f1
Project Name: New City Cleaners Ground Surface Elev.
Location: Richland, WA
Driller/Method: Cascade Drilling / Geoprobe Depth to Water (ft BGS)
Sampling Method: Continuous Core Start/Finish Date 1/11/2012
Depth / . .
Ek(af\éae‘ti)on Borehole Completion _?;F:T;ﬁlg Tests (;’;Eq) B'%“"VS/ M‘?)l/?):al Description D?f?)th
!Asphalt
4 Backfilled with 3/8 8383 Slightly moist, gray, very sandy GRAVEL (GP). L
Bentonite Chips and 8888
4 concrete seal at gggg L
ground surface. CcC-1 8888
=€ | OOOO |
96206
0959
1 O 898 -
9080
0303
5+ Sog0o -5
ogdo
9620
96%0
4 9626 i
9626
9020
1 0303 L
9080
CC-2 %080
ogdo
1 90620 B
90%0
90620
4 90%0 L
90620
[eqe]
104+ Moist, brown, sandy SILT (ML); fine sand. 10
1 SILT (ML). i
CC-3
T DP-44-13 VOCs B
1 B i Wet at 13.5 i
O
15+ 15
CC-4
Ol ccs
20+ 20
T | ccs i
1 O
DP-44-23 VOCs gogo GRAVEL (GP).
1 Bottom of boring at 23.5' bgs. Grab groundwater L
sample collected with pvc screen placed from 11' to 16"
25 bgs. +25
Sampler Type: PID - Photoionization Detector (Headspace Measurement) ~ Logged by:  AET

@ No Recovery
[I Continuous Core

Y Static Water Level
AVA

Water Level (ATD)

Approved by: WVG

Figure No. A




ENV BORING LOG NEWCITYCLEANERS.GPJ June 18, 2015

Boring Log

pect Project Number Boring Number Sheet
CONSULTING 090018 DP-45 1 0f1
Project Name: New City Cleaners Ground Surface Elev.
Location: Richland, WA

Driller/Method:

Cascade Drilling / Geoprobe

Depth to Water (ft BGS)

Sampling Method: Continuous Core Start/Finish Date 1/11/2012
Depth / . .
Ek(af\éae‘ti)on Borehole Completion %%gﬁlg Tests (;’;Eq) B'%“"VS/ M‘?)l/?):al Description D?f?)th
-Asphalt
4 Backfiled with 3/8 <. | Slightly moist, gray, very gravelly SAND (SP); fine to
Bentonite Chips and T medium sand.
4 concrete seal at |
ground surface. CcC-1
1 Moist, brown SILT (ML). L
5+ C -5
CC-2
10 —10
CC-3
1 | | DP-45-13 VOCs Iron staining at 13'. i
4 o L
15+ 15
1 - Wet at 18", i
20 20
CC-4
1 . 7-.| Wet, dark gray, gravelly SAND (SP); fine to medium
...~ sand.
DP-45-24 VOCs 259| Wet, dark gray, slightly sandy GRAVEL (GP).
1 9020
25 Bottom of boring at 25' bgs. No water sample collected 25
1 because water was not encountered ATD. L
Sampler Type: PID - Photoionization Detector (Headspace Measurement) ~ Logged by:  AET
[ No Recovery Y static Water Level
[I Continuous Core A\v4 Approved by: WVG

¥ Water Level (ATD)

Figure No. A




MONITORING WELL NEWCITYCLEANERS.GPJ June 18, 2015

Monitoring Well Construction Log

pect Project Number Well Number Sheet
CONSULTING 090018 IW-1 1 0of 1
Project Name: New City Cleaners Ground Surface Elev.
Location: Richland, WA Top of Casing Elev.
Driller/Method: Holt / Hollow Stem Auger Depth to Water (ft BGS)
Sampling Method: SPT / Hammer Weight: 140 # / Hammer Drop: 30" Start/Finish Date 2/19/2014
Depth / . i
Elc(ef\éaetti)on Borehole Completion %%25"'8 Tests (pPpla) Blog:{s/ M_?)llgzal Description D?fi’)‘h
e ( [N Flush monument and Grass, slightly gravelly
Q
D thermos well cap Medium stiff, moist, dark brown with iron stain SILT
- Concrete surface seal (ML) —
e (0-2)
ol
1 P i
=4 Ei 3/8 Hydrated Bentonite -
:E chips (2-9")
54 R -5
3 o1 2
1 B 0 2 L
os O 4
4 = # 10/20 Silica sand -
| fitter pack (9-207)
10+ +10
1
S2 0 3
O 3
15—+ | 2 diameter Sch. 40 i +15
| PVC 0.020-inch slotted 5 Wet, trace fine sand
1 well screen (10-20') s3 0 3 I
4
Soft, brown-gray, slightly sandy
—+ 1 L
S4 0 2
L 2
+ c
20 Threaded PVC endcap Bottom of boring at 20' BGS. 20
Ecology Well Tag BIH-216
Sampler Type: PID - Photoionization Detector Logged by: ELG

@ No Recovery

Standard Penetration Test
(ASTM D1586)

v

Y Static Water Level
Water Level (ATD)

Approved by: WVG

Figure No. A




MONITORING WELL NEWCITYCLEANERS.GPJ June 18, 2015

Monitoring Well Construction Log
pect Project Number Well Number Sheet
CONSULTING 090018 IW-2 10f 1
Project Name: New City Cleaners Ground Surface Elev.
Location: Richland, WA Top of Casing Elev.
Driller/Method: Holt / Hollow Stem Auger Depth to Water (ft BGS)
Sampling Method: SPT / Hammer Weight: 140 # / Hammer Drop: 30" Start/Finish Date 2/18/2014
Depth / . i
Elc(ef\éaetti)on Borehole Completion %%25"'8 Tests (pPpla) Blog:{s/ M_?)llgzal Description D?fi’)‘h
e ( [N Flush monument and Grass, slightly gravelly
Q
D thermos well cap Hard, moist, dark brown SILT (ML); trace gravel
- Concrete surface seal -
° (©-2)
ol
1 P _
=4 Ei 3/8 Hydrated Bentonite -
:E chips (2-9))
54 R -5
3 20
1 5 O S1 0 22 i
oo 9
4 = # 10/20 Silica sand -
| fitter pack (9-207)
107 Medium stiff, very moist, iron staining, trace organics T
IW-2-10-11 1 » Very moist 9 g
S2 |(vOCand FOC)| ¢ 2
1 a L
15+ | 2 diameter Sch. 40 ) +15
3 PVC 0_020_"16,‘1 Sl?ﬁed IW-2-15-16 ] Soft, wet, slightly sandy
well screen (10'-20") S3 (VOC and FOC) 0 2
2
Stiff
—+ 2 L
S4 0 4
L] 6
-+ C
20 Threaded PVC endcap Bottom of boring at 20’ BGS. Ecology Well Tag BIH215 | 20
Sampler Type: PID - Photoionization Detector Logged by: ELG
[0 No Recovery ¥ Static Water Level
Standard Penetration Test v Approved by: WVG
(ASTM D1586) =  Water Level (ATD)
| Figure No. A
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MONITORING WELL NEWCITYCLEANERS.GPJ June 18, 2015

Monitoring Well Construction Log

pect Project Number Well Number Sheet
CONSULTING 090018 IW-3 1 0of 1
Project Name: New City Cleaners Ground Surface Elev.
Location: Richland, WA Top of Casing Elev.
Driller/Method: Holt / Hollow Stem Auger Depth to Water (ft BGS)
Sampling Method: SPT / Hammer Weight: 140 # / Hammer Drop: 30" Start/Finish Date 2/18/2014
Depth / . i
Elc(ef\éaetti)on Borehole Completion _?;F:T;?I'S Tests (pPpla) Blog:{s/ M_?)llgzal Description D?fi’)‘h
e ( [N Flush monument and Grass, slightly gravelly
Q
D thermos wel cap Stiff, slightly moist, brown, slightly sandy SILT (ML)
- Concrete surface seal -
e (0-2)
ol
1 P i
=4 Ei 3/8 Hydrated Bentonite -
:E chips (2-9")
54 R !— -5
iE S1 2
1 B 0 3 B
oo O 6
4 = # 10/20 Silica sand -
| fitter pack (9-207)
107 Soft, iron staining, trace sand T
1
S2 0 2
4 5 L
15—+ | 2 diameter Sch. 40 +15
| PVC 0.020-inch slotted 1
well screen (10-20') O s3 2
4 5 L
—+ 1 L
O s4 2
L 3
+ c
20 Threaded PVC endcap Bottom of boring at 20' BGS. 20
Ecology Well Tag BIH-214
Sampler Type: PID - Photoionization Detector Logged by: ELG

@ No Recovery
Standard Penetration Test
(ASTM D1586)

A 4
v

Static Water Level
Water Level (ATD)

Approved by: WVG

Figure No.




MONITORING WELL NEWCITYCLEANERS.GPJ June 18, 2015

Monitoring Well Construction Log
ect Project Number Well Number Sheet
CONSULTING 090018 IW-4 1 0of 1
Project Name: New City Cleaners Ground Surface Elev.
Location: Richland, WA Top of Casing Elev.
Driller/Method: Holt / Hollow Stem Auger Depth to Water (ft BGS)
Sampling Method: SPT / Hammer Weight: 140 # / Hammer Drop: 30" Start/Finish Date 2/13/2014
Depth / . .
Ek(af\éae‘ti)on Borehole Completion %%gﬁlg Tests (pPpR) Blog:{s/ M_?;[g?' Description D?f?)th
e ( [N Flush monument and Grass, slightly gravelly
Q
D thermos wel cap Very stiff, slightly moist, brown SILT (ML)
- Concrete surface seal T
P (0-2)
ol
1 P _
=4 Ei 3/8 Hydrated Bentonite +
:E chips (2-9")
51 ER -5
3 7
1 B S1 0 10 i
oo 6
4 = # 10/20 Silica sand +
| fitter pack (9-207)
10+ £10
2
O s2 3
5
15+ | 2* diameter Sch. 40 . . +15
- PVC 0_020_ind‘1 sl(?ﬁed IW-4-15-16 ] Soft, wet, brown, iron staining
_::_ well screen (10'-20") S3 (VOC and FOC) 2
. 2
IW-4-18-19
1 (VOC and FOC) X I
S4 2
- ] O 2
—+ C
20 Threaded PVC endeap Bottom of boring at 20' BGS. 20
Ecology Well Tag BIH-205
Sampler Type: PID - Photoionization Detector Logged by: ELG
[ No Recovery Y static Water Level
Standard Penetration Test v Approved by: WVG
(ASTM D1586) =  Water Level (ATD)

Figure No. A
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Start/Finish Date

Holt / Hollow Stem Auger

Driller/Method:

12/16/2014
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MONITORING WELL NEWCITYCLEANERS.GPJ June 18, 2015

Monitoring Well Construction Log

pect Project Number Well Number Sheet
CONSULTING 090018 IW-5 1 0of 1
Project Name: New City Cleaners Ground Surface Elev.
Location: Richland, WA Top of Casing Elev.
Driller/Method: Holt / Hollow Stem Auger Depth to Water (ft BGS)
Sampling Method: SPT / Hammer Weight: 140 # / Hammer Drop: 30" Start/Finish Date 2/11/2014
Depth / . i
Ek(af\éae‘ti)on Borehole Completion %%gﬁlg Tests (pPpR) Blog:{s/ M_?;[g?' Description D?f?)th
e ( [N Flush monument and Grass, slightly gravelly
Q
D thermos well cap Soft, dark brown, slightly moist SILT (ML); trace
- Concrete surface seal organics, trace sand B
e (0-2)
ol
1 P i
=4 Ei 3/8 Hydrated Bentonite -
:E chips (2-9))
54 R -5
3 ! o1 2
o3 0 2 L
T O 3
4 = # 10/20 Silica sand -
| fitter pack (9-207)
107 Medium stiff, moist, brown-gray T
2
S2 0 3
3
—+ 2 Sch. 40 +
15 1 Pvéa: g;;r_inzh slotted Soft, very moist, with iron staining 15
well screen (10-20') s3 0 %
2
Stiff, wet
—+ 1 L
S4 0 2
- ] 10
—+ c
20 Threaded PVC endcap Bottom of boring at 20' BGS. 20
Ecology Well Tag BIH-201
Sampler Type: PID - Photoionization Detector Logged by: ELG

@ No Recovery
Standard Penetration Test
(ASTM D1586)

A 4
v

Static Water Level
Water Level (ATD)

Approved by: WVG

Figure No. A




MONITORING WELL NEWCITYCLEANERS.GPJ June 18, 2015

Monitoring Well Construction Log
ect Project Number Well Number Sheet
CONSULTING 090018 IW-6 1 0of 1
Project Name: New City Cleaners Ground Surface Elev.
Location: Richland, WA Top of Casing Elev.
Driller/Method: Holt / Hollow Stem Auger Depth to Water (ft BGS)
Sampling Method: SPT / Hammer Weight: 140 # / Hammer Drop: 30" Start/Finish Date 2/18/2014
Depth / . .
Ek(af\éae‘ti)on Borehole Completion _?;F:T;ﬁlg Tests (pPpR) Blog:{s/ M‘?)l/?):al Description D?f?)th
e ( [N Flush monument and Grass, slightly gravelly
Q
D thermos well cap Very stiff, moist, dark brown SILT (ML); trace gravel
- Concrete surface seal T
P (©0-2)
ol
1 P i
=4 Ei 3/8 Hydrated Bentonite +
:E chips (2-9")
51 ER -5
3 2
I:: o St o | 13 I
oo 12
4 = # 10/20 Silica sand +
| fitter pack (9-207)
107 Stiff T
7
O s2 6
41 2 L
15—+ | 2 diameter Sch. 40 115
.- | PVC 0.020-inch slotted 1 Soft
well screen (10-20') O s3 2
2
Wet, dark brown-gray, slightly sandy, iron staining
—+ 1 L
S4 1
- O 2
—+ c
20 Threaded PVC endeap Bottom of boring at 20' BGS. 20
Ecology Well Tag BIH-212
Sampler Type: PID - Photoionization Detector Logged by: ELG
[ No Recovery Y static Water Level
Standard Penetration Test v Approved by: WVG
(ASTM D1586) =  Water Level (ATD)

Figure No. A




MONITORING WELL NEWCITYCLEANERS.GPJ June 18, 2015

Monitoring Well Construction Log
ect Project Number Well Number Sheet
CONSULTING 090018 IW-7 10f 1
Project Name: New City Cleaners Ground Surface Elev.
Location: Richland, WA Top of Casing Elev.
Driller/Method: Holt / Hollow Stem Auger Depth to Water (ft BGS)
Sampling Method: SPT / Hammer Weight: 140 # / Hammer Drop: 30" Start/Finish Date 2/17/2014
Depth / . i
Elc(ef\éaetti)on Borehole Completion %%25"'8 Tests (pPpla) Blog:{s/ M_?)llgzal Description D?fi’)‘h
e ( [N Flush monument and Grass, slightly gravelly
Q
D thermos well cap Soft, very moist, dark gray-brown SILT (ML); trace
- Concrete surface seal gravel +
P (©0-2)
ol
1 P _
=4 Ei 3/8 Hydrated Bentonite +
:E chips (2-9")
54 R -5
3 o1 2
2 0 1
i 0 } -
4 = # 10/20 Silica sand +
| fitter pack (9-207)
107 Medium stiff T
1
S2 0 2
O 3
15—+ | 2 diameter Sch. 40 +15
.- | PVC 0.020-inch slotted 4
well screen (10-20') O s3 4
41 . 3 L
Soft, wet, iron staining
—+ 2 L
S4 1
= 2
—+ c
20 Threaded PVC endcap Bottom of boring at 20' BGS. 20
Ecology Well Tag BIH-210
Sampler Type: PID - Photoionization Detector Logged by: ELG
[ No Recovery ¥ Static Water Level
Standard Penetration Test v Approved by: WVG
(ASTM D1586) =  Water Level (ATD)

Figure No. A




MONITORING WELL NEWCITYCLEANERS.GPJ June 18, 2015

Monitoring Well Construction Log

pect Project Number Well Number Sheet
CONSULTING 090018 IW-8 1 0f1
Project Name: New City Cleaners Ground Surface Elev.
Location: Richland, WA Top of Casing Elev.
Driller/Method: Holt / Hollow Stem Auger Depth to Water (ft BGS)
Sampling Method: SPT / Hammer Weight: 140 # / Hammer Drop: 30" Start/Finish Date 2/17/2014
Depth / . i
Elc(ef\éaetti)on Borehole Completion %%25"'8 Tests (pPpla) Blog:{s/ M_?)llgzal Description D?fi’)‘h
e ( [N Flush monument and Grass, slightly gravelly
Q
D thermos well cap Very stiff, slightly moist, dark gray-brown SILT (ML);
- Concrete surface seal trace gravel B
e (0-2)
ol
1 P i
=4 Ei 3/8 Hydrated Bentonite -
:E chips (2-9")
54 R -5
3 s1 5
1 B 0 9 B
oo O 11
4 = # 10/20 Silica sand -
| fitter pack (9-207)
107 ! Medium stiff with trace organics T
2
S2 0 2
O 3
15—+ | 2 diameter Sch. 40 o . +15
1 PVC 0.020-inch slotted Very moist, iron staining
well screen (10-20') s3 0 %
O 3
Wet
—+ 2 L
S4 2
L 6
+ (o
20 Threaded PVC endcap Bottom of boring at 20' BGS. 20
Ecology Well Tag BIH-209
Sampler Type: PID - Photoionization Detector Logged by: ELG

@ No Recovery
Standard Penetration Test
(ASTM D1586)

A 4
v

Static Water Level
Water Level (ATD)

Approved by: WVG

Figure No. A




MONITORING WELL NEWCITYCLEANERS.GPJ June 18, 2015

Monitoring Well Construction Log

pect Project Number Well Number Sheet
CONSULTING 090018 IW-9 1 0f1
Project Name: New City Cleaners Ground Surface Elev.
Location: Richland, WA Top of Casing Elev.
Driller/Method: Holt / Hollow Stem Auger Depth to Water (ft BGS)
Sampling Method: SPT / Hammer Weight: 140 # / Hammer Drop: 30" Start/Finish Date 2/18/2014
Depth / . .
Elc(ef\éaetti)on Borehole Completion %%25"'8 Tests (pPpla) Blog:{s/ M_?)llgzal Description D?fi’)‘h
e ( [N Flush monument and Grass, slightly gravelly
Q
D thermos well cap Soft, very moist, dark brown SILT (ML); trace gravel
- Concrete surface seal -
P (©0-2)
ol
1 P i
=4 Ei 3/8 Hydrated Bentonite -
:E chips (2-9")
54 R -5
3 o1 2
o3 0 2
1B O 2 -
4 = # 10/20 Silica sand -
| fitter pack (9-207)
107 Dark brown-gray, iron staining T
! 1
S2 0 1
4 o i L
15—+ | 2 diameter Sch. 40 +15
| PVC 0.020-inch slotted 5
well screen (10-20') O s3 5
4 5 L
Medium stiff, wet, slightly sandy
—+ 3 L
S4 1
] 5
+ (o
20 Threaded PVC endcap Bottom of boring at 20' BGS. 20
Ecology Well Tag BIH-211
Sampler Type: PID - Photoionization Detector Logged by: ELG

@ No Recovery
Standard Penetration Test
(ASTM D1586)

A 4
v

Static Water Level
Water Level (ATD)

Approved by: WVG

Figure No.




MONITORING WELL NEWCITYCLEANERS.GPJ June 18, 2015

Monitoring Well Construction Log
ect Project Number Well Number Sheet
CONSULTING 090018 IW-10 10f 1
Project Name: New City Cleaners Ground Surface Elev.
Location: Richland, WA Top of Casing Elev.
Driller/Method: Holt / Hollow Stem Auger Depth to Water (ft BGS)
Sampling Method: SPT / Hammer Weight: 140 # / Hammer Drop: 30" Start/Finish Date 2/13/2014
Depth / . .
Ek(af\éae‘ti)on Borehole Completion _?;F:T;ﬁlg Tests (pPpR) Blog:{s/ M‘?)l/?):al Description D?f?)th
e ( [N Flush monument and Grass, slightly gravelly
Q
D thermos well cap Soft, slightly moist, gray SILT (ML); trace gravel, trace
T Concrete surface seal organics T
e (0-2)
ol
1 P _
=4 Ei 3/8 Hydrated Bentonite +
:E chips (2-9))
54 R T5
ss ! 2
1 ss S1 0 2 L
oo O 3
4 = # 10/20 Silica sand +
| fitter pack (9-207)
107 IW-10-10-11 5 Medium stiff, brown T
S2 |(VOC and FOC) 3
O 3
15—+ | 2 diameter Sch. 40 +15
| PVC 0.020-inch slotted 1 Soft, wet
1 well screen (10-20') o s3 2 I
2
—+ C
20 Threaded PVC endcap Bottom of boring at 20' BGS. 20
Ecology Well Tag BIH-206
Sampler Type: PID - Photoionization Detector Logged by: ELG
[ No Recovery ¥ Static Water Level
Standard Penetration Test v Approved by: WVG
(ASTM D1586) =  Water Level (ATD)

Figure No. A




ENV BORING LOG NEWCITYCLEANERS.GPJ June 18, 2015

Boring Log
ect Project Number Boring Number Sheet
CONSULTING 090018 IW-10C 1 0f1
Project Name: New City Cleaners Ground Surface Elev.
Location: Richland, WA
Driller/Method: Holt / Hollow Stem Auger Depth to Water (ft BGS)
Sampling Method: SPT / Hammer Weight: 140 # / Hammer Drop: 30" Start/Finish Date 12/15/2014
Depth / . PID Blows/ i
: Sampl Ws/ | Material - Depth
Elc(ef\éae?)on Borehole Completion T;p:gﬁg Tests (ppm) P Type Description ?f%
eoesse See IW-10 for lithology information
—+ Ei;i;i Backfilled with 3/8 o
zEzEzE Bentonite Chips
54 RN -5
101 EEE . +10
9e%e%e Moist, brown SILT (ML);
eoesse IW-10C-10-11 2 (ML)
Ssssss 4
Bottom of boring at 11.5' BGS
151 T15
20+ 20

Sampler Type:
@ No Recovery

Standard Penetration Test

(ASTM D1586)

PID - Photoionization Detector (Headspace Measurement) Logged by:
Y Static Water Level

¥ Water Level (ATD)
Figure No.

AET

Approved by: WVG

A




MONITORING WELL NEWCITYCLEANERS.GPJ June 18, 2015

Monitoring Well Construction Log
ect Project Number Well Number Sheet
CONSULTING 090018 MW-6I 1 0f1
Project Name: New City Cleaners Ground Surface Elev.
Location: Richland, WA Top of Casing Elev.
Driller/Method: Cascade Drilling / CME 75 Hollow Stem Auger Depth to Water (ft BGS)
Sampling Method: Dames & Moore / Hammer Weight: 130# / Hammer Drop: 30" Start/Finish Date 10/25/2010
Depth / . .
Ek(ef\éi‘[i)on Borehole Completion %%gﬁlg Tests (;ﬁ) Blog:{s/ M_?)l;:m Description D?f?)th
°|‘ Concrete surface seal Y050 Slightly moist, brown, sandy GRAVEL (GW); gravels
4 ;f' with flush monument RS, subrounded to angular; no odor L
j:: and thermos well cap ?0?0
T B b © ) B
1 00909 -
o3 b o o
1 8:8° i
S s 0 50/6 |5 040
o3 — b O O
5+ [ 3/8 Bentonite chips - -5
Se 0,0
by 2040
4 oS b o -
b3 Q5%0
1 B ©0%08 _ _ L
oo Drill rig action indicates reduced gravel content
T Ei 7 Stiff, slightly moist, dark gray, slightly sandy SILT (ML); T
10+ ss S-2 0 7 coarse silt; no odor; occaisonal organics 110
o3 4
1 B R -
ss 5 Stiff, wet, yellow brown, sand not present
154 FH $-3 |Mw-6I-15VOCs| 0 6 -15
3 6
T Ei 15 Very stiff, wet, dark gray, slightly gravelly T
20+ ER S-4 o | 16 Loo
3 12
zi O 0O U ol et 4y o T T T T T T T
1 e > 05 0 Drill action indicates increased gravel content B
L s-5 MV\\I/—gI(-;24.5 0 50/6 P, Very dense, wet, dark gray, sandy GRAVEL (GW);
25+ S OBOB subrounded fine gravels; medium grained sand; no o5
5 o o odor
4 Q8o L
20350
4 B b © O L
- 6o
"+ | 2 diameter PVC 0.001 o,0
4 O ; 20350 L
. | slot well screen with b o o
1 2/12 silica sand filter O6 o
T - pack 2190 -
b
07 S 30
T Bottom of boring at 30' bgs. Ecology Well Tag BCT-447 T
Sampler Type: PID - Photoionization Detector Logged by: DFR
[ No Recovery Y static Water Level
3.25" OD D&M Split-Spoon v Approved by: WVG
Ring Sampler = Water Level (ATD)

Figure No. A




MONITORING WELL NEWCITYCLEANERS.GPJ June 18, 2015

Monitoring Well Construction Log
ect Project Number Well Number Sheet
CONSULTING 090018 MW-15I 1 0f1
Project Name: New City Cleaners Ground Surface Elev.
Location: Richland, WA Top of Casing Elev.
Driller/Method: Cascade Drilling / CME 75 Hollow Stem Auger Depth to Water (ft BGS)
Sampling Method: Dames & Moore / Hammer Weight: 130# / Hammer Drop: 30" Start/Finish Date 10/26/2010
Depth / . i
Ek(af\éae‘ti)on Borehole Completion %%gﬁlg Tests (pP;Eq) Blog:{s/ M_?)l;:m Description D?f?)th
‘2|‘ Concrete surface seal -7 +| Loose, slightly moist, brown, medium SAND (SP); no
- 54 with flush monument : odor B
i; and thermos well cap
4 E: . : L
51 S 3/8 Bentonite chips S-1 0 7 Siiff, slightly moist, brown, slightly sandy SILT (ML); L 5
S 8 trace subrounded fine gravels; no odor
T Ei 2 Sand and gravel not present i
104+ A S-2 0 3 -10
o3 4
— EE Z -
4 Ei 5 L
151 B S-3 o | 6 -15
3 8
T K MW-151-19 4 Wet, slightly sandy I
204+ B S-4 |voCs, TPH-Gx,| 0 3 +20
3 TPH-Dx 5
T BB ¥0%0Y Drill action indicates increased gravel content |
1 2 DO O |
80 80
2020
T b O O -
Qo Qo
1 MW-151-25 4% L
L S5 VOCs, TPH-Gx,| 0 50/6 p © o Very dense, wet, dark gray, slightly silty, sandy
254 - TPH-Dx &°&°q GRAVEL (GW); subrounded fine gravels; medium o5
- | 2 diameter PVC 0.001 S CU:; é grained sand; no odor
T . | slot well screen with QLoQo r
- | 2/12 silica sand filter ?0?0
T " pack DOQOQ B
4 0;0;
T Bottom of boring at 28' bgs. Ecology Well Tag BCT-448 |
30+ 30
Sampler Type: PID - Photoionization Detector Logged by: DFR

@ No Recovery
3.25" OD D&M Split-Spoon
Ring Sampler

Y Static Water Level

Approved by: WVG

¥ Water Level (ATD)
Figure No.

A




MONITORING WELL NEWCITYCLEANERS.GPJ June 18, 2015

Monitoring Well Construction Log

pect Project Number Well Number Sheet
CONSULTING 090018 MW-15S 1 0f1
Project Name: New City Cleaners Ground Surface Elev.
Location: Richland, WA Top of Casing Elev.
Driller/Method: Cascade Drilling / CME 75 Hollow Stem Auger Depth to Water (ft BGS)
Start/Finish Date 10/26/2010

Sampling Method: Dames & Moore / Hammer Weight: 130# / Hammer Drop: 30"

Depth / Blows/ .
Elevation Borehole Completion Sample Tests PID lows, Material Description Depth
(feet) Type/ID (ppm) 6" Type (ft)
P Soil samples not collected, see boring log MW-151 for
o Concrete surface seal lithology information
1 D with flush monument |
Ez and thermos well cap
b
— ><>< —
><><
><><
><><
><><
><><
1 o3 L
><><
><><
><><
><><
— ><>< L
><><
><><
><><
><><
5+ oo 3/8 Bentonite chips -5
s
><><
><><
1 o3 L
><><
><><
><><
><><
— ><>< L
><><
><><
><><
><><
— ><>< —
><><
><><
><><
><><
><><
1 o3 L
><><
><><
><><
><><
101 15 ~10
b
><><
><><
— ><>< —
><><
><><
><><
><><
><><
1 o3 L
.S \VA
. \/
§><
4 28 L
15—+ 15
- | 2 diameter PVC 0.001
1 .| slot well screen with |
.| 2/12 silica sand filter
- | pack
20—+ . , 20
Bottom of boring at 19' bgs. Ecology Well Tag BCT-449
Sampler Type: PID - Photoionization Detector Logged by: DFR

@ No Recovery

A 4
v

Static Water Level
Water Level (ATD)

Approved by: WVG

Figure No.

A




Monitoring Well Construction Log

ect Project Number Well Number Sheet
CONSULTING 090018 MW-16l 1 0f1

Project Name: New City Cleaners Ground Surface Elev. 358.76
Location: Richland, WA Top of Casing Elev. 358.46
Driller/Method: Cascade Drilling / CME 75 Hollow Stem Auger Depth to Water (ft BGS)

Sampling Method: Dames & Moore / Hammer Weight: 130# / Hammer Drop: 30" Start/Finish Date 10/26/2010

Depth / Blows/ .
Elevation Borehole Completion Sample PID ows/"| Material Description Depth
(feet) TypellD Tests ®pm) | 6 | Type P (f

- 0209 Very dense, slightly moist, brown, sandy GRAVEL

Concrete surface seal .
) P © O (GW); subrounded fine to coarse gravels; no odor
with flush monument

and thermos well cap

355

L s o | 506 3
3/8 Bentonite chips )"

Drill action indicates reduced gravel content

350

Medium stiff, moist, brown, SILT (ML); no odor
S-2 0

abw
T
-
o

345

MW-161-15 Wet

S-3 |vOCs, TPH-Gx,| 0
TPH-Dx

~No b
T
N
[¢)]

340

MW-161-20
M s4 |vocs TPH-Gx,| 0 | 506
TPH-Dx

=
o

Very dense, wet, dark gray, sandy GRAVEL(GW)

0

055005560500

-] 2 diameter PVC 0.001
.~ | slot well screen with
-~ | 2/12 silica sand filter
pack

00000

725

OOB“OOV°OOV°OOV°OOV°OOV°G

’ODOODOODOODOODOODC:J

b o

00

Bottom of boring at 26' bgs. Ecology Well Tag BCT-450 T

330

MONITORING WELL NEWCITYCLEANERS.GPJ June 18, 2015

Sampler Type: PID - Photoionization Detector Logged by: DFR

@ No Recovery Y Static Water Level
3.25" OD D&M Split-Spoon

Approved by: WVG
Ring Sampler ¥ Water Level (ATD)

Figure No. A




MONITORING WELL NEWCITYCLEANERS.GPJ June 18, 2015

pect

CONSULTING

Monitoring Well Construction Log

Project Number

090018

Well Number
MW-17I

Sheet
10f 1

Project Name:
Location:
Driller/Method:

New City Cleaners

Ground Surface Elev.

Richland, WA

Top of Casing Elev.

Cascade Drilling / CME 75 Hollow Stem Auger

Depth to Water (ft BGS)

Sampling Method: Dames & Moore / Hammer Weight: 130# / Hammer Drop: 30"

Start/Finish Date

10/28/2010

Depth /
Elevation
(feet)

Borehole Completion

Sample
Type/ID

Tests

PID Blows/
(ppm) 6"

Material
Type

Description

Depth
(ft)

P

T XXX XXX XXX XXX XXX XXX XXX XXX XXX XX XXX XXX XXX XXX XXX XXX XXX XX XX XXX XXX XXX XXX XXX T 5 ©

N 00000000000000000000000000000000000000000000000000000000000000000000

Concrete surface seal
with flush monument
and thermos well cap

3/8 Bentonite chips

. | 2 diameter PVC 0.001
::- slot well screen with
.| 2/12 silica sand filter
-~ | pack

S-1

S-2

S-3

S-4

MW-171-15
VOCs

o
ENENEN

0 50/6

0 | 506 [
>

0 50/6

°007 2007200700 °e0O0 Y °00 °00~°00 2007200 °0O0 °0O0~°00~ 00~ °
=y o{)c: o{)c: o{)c: o{)c: o{)c: o{)c: o{)c: o{)c: o{)c: o{)c: o{)c: o{)c: o{)c: o[)c;F:::::::::::::j:_:-:_-_;._:._-:_:-:

0
b

no odor

Wet

Slightly moist, brown, SAND (SP); no odor

Loose, moist, brown SILT (ML); no odor

Drill action indicates increased gravel content

Very dense, moist, dark gray, sandy GRAVEL (GW);

710

Bottom of boring at 20' bgs. Ecology Well Tag BCT-455 T

20

Sampler Type:

@ No Recovery
3.25" OD D&M Split-Spoon
Ring Sampler

PID - Photoionization Detector

Y Static Water Level

¥ Water Level (ATD)

Logged by:

DFR

Approved by: WVG

Figure No.

A




Monitoring Well Construction Log

pect Project Number Well Number Sheet
CONSULTING 090018 MW-18lI 1 0f1
Project Name: New City Cleaners Ground Surface Elev.
Location: Richland, WA Top of Casing Elev.
Driller/Method: Cascade Drilling / CME 75 Hollow Stem Auger Depth to Water (ft BGS)
Sampling Method: Dames & Moore / Hammer Weight: 130# / Hammer Drop: 30" Start/Finish Date 10/27/2010
Depth / . .
Ek(af\éae‘ti)on Borehole Completion %%gﬁlg Tests (pP;Eq) Blog:{s/ M_?)l;:m Description D?f?)th
P ~. - 7.| Medium dense, slightly moist, brown, slightly gravelly
o( Concrete surface seal - SAND (SP); no odor
4 D, with flush monument - |
iz and thermos well cap
i s 2
Se e ohi - 0 4
+ B 3/8 Bentonite ch T — e —— — = —— = — — — — — — — -
S oe erionte chips 5 Medium Stiff, very moist, brown SILT (ML); no odor 5
3 ¥0%0Y Drill action indicates increased gravel content |
e I S-2 0 50/6 >o?oo Very dense, moist, dark gray, sandy GRAVEL (GW);
ss ©4909 no odor
10+ b b O O —10
><§ 80 80
oo 2020
4 b O O L
><§ 80 80
oo 2020
1 b O O N
><§ 80 80
oo 2020
2 b O O
T ><§ 80 80 —
oo 2020
solSe VA b o O
—+ Sui + 80 80 —
- L ss 0 | 5006 (0509 Wet
o8 ] 15
15+ °8e -
2090
b O O
4 80 80 L
2020
b O O
Qo Qo
—+ i OOOO |
| 2 diameter PVC 0,001 b O O
.. N )
£ .| slot well screen with OUOU L
- -| 2/12 silica sand filter )n C)D by
| pack 8° 8°
T 2020 -
b O O
80 80
20+ A=t 20
T Bottom of boring at 20' bgs. Ecology Well Tag BCT-451 T
Sampler Type: PID - Photoionization Detector Logged by: DFR

@ No Recovery Y Static Water Level

3.25" OD D&M Split-Spoon Approved by: WVG

MONITORING WELL NEWCITYCLEANERS.GPJ June 18, 2015

Ring Sampler ¥ Water Level (ATD)

Figure No.

A




MONITORING WELL NEWCITYCLEANERS.GPJ June 18, 2015

Monitoring Well Construction Log
ect Project Number Well Number Sheet
CONSULTING 090018 MW-19I 1 0of 1
Project Name: New City Cleaners Ground Surface Elev.
Location: Richland, WA Top of Casing Elev.
Driller/Method: Cascade Drilling / CME 75 Hollow Stem Auger Depth to Water (ft BGS)
Sampling Method: Dames & Moore / Hammer Weight: 130# / Hammer Drop: 30" Start/Finish Date 10/27/2010
Depth / . .
Ek(af\éae‘ti)on Borehole Completion %%gﬁlg Tests (pP;Eq) Blog:{s/ M_?)l;:m Description D?f?)th
P [ 050 Slightly moist, brown, slightly gravelly SAND (SP); no
a ( Concrete surface seal D © | odor
1 D, with flush monument 8° 8° L
oo and thermos well cap 2050
s NS
1 B Medium Stiff, very moist, brown SILT (ML); no odor |
i s !
5+ iE 3/8 Bentonite chips ; 0 % +5
1T & ¥0%0Y Drill action indicates increased gravel content |
ss I
T R 049, =
oS b O O
1 R Qo ge
;E I S-2 0 50/6 ;&;é Very dense, moist, dark gray, sandy GRAVEL (GW);
o3 o904 NO odor
10+ B 2190 t10
oS b O O
P4 Qo Qo
4 e Ogog L
oS b O O
P4 Qo Qo
1 B 020 -
oS b O O
P4 Qo Qo
oo 049,
T R b O B
b Qo Qo
H Y 2090
S Il s3 0 | 506 [esnod Wet
2090
154 b O o 15
80 80
2020
41 b o O o
80 80
2020
4 b o O L
a )
. | 2 diameter PVC 0.001 ©09
4 ~~| slot well screen with DO O L
| 2112 silica sand fitter 3 8¢
oy
T S4 | Mw-191-19 8°3° i
I VOCs 0 50/6 g cg:; cg:>
20 20
T Bottom of boring at 20' bgs. Ecology Well Tag BCT-454 T
Sampler Type: PID - Photoionization Detector Logged by: DFR
[ No Recovery Y static Water Level
3.25" OD D&M Split-Spoon v Approved by: WVG
Ring Sampler = Water Level (ATD)

Figure No. A




MONITORING WELL NEWCITYCLEANERS.GPJ June 18, 2015

Monitoring Well Construction Log

pect Project Number Well Number Sheet
CONSULTING 090018 MW-20I 1 0f1
Project Name: New City Cleaners Ground Surface Elev. 359.80'
Location: Richland, WA Top of Casing Elev. 359.30'
Driller/Method: Cascade Drilling / Hollow Stem Auger Depth to Water (ft BGS)
Sampling Method: Dames & Moore / Hammer Weight: 300 # / Hammer Drop: 30" Start/Finish Date 1/11/2012
Depth / . .
Ek(ef\éi‘[i)on Borehole Completion %%gﬁlg Tests (;ﬁ) Blog:{s/ M_?)l;:m Description D?f?)th
° Flush monument and -Asphalt
1 )0 ( thermos well cap (Hand excavated soil to 4' BGS because of proximity to |
e A utilities); Slightly moist, brown, sandy SILT (ML); trace
oN fine subrounded gravel; no odor
T ° ( Concrete surface seal ~
)c, (0-4)
+ LA L
1kl
oo 4 Very stiff, moist, brown, sandy SILT (ML); trace fine
o3 S1 0 5 subrounded gravel, fine sand; no odor
5 T ><§ I~ 5
.S 15
- Ei 3/8 Hydrated Bentonite -
zz chips (4'-9') o U . T T T . — — — — —]
1 Ss = 05 0 Drill action indicates increased gravel content B
o3 b O O
><§ 80 80
4 R <030 =
o3 b o O
b Qo Qo
+ @ 2090
| I_ b o o Very dense, very moist, gray, slightly sandy GRAVEL
104 | #2712 Silca sand fiter [ S2 0 50/6 8383 g((;)v(\)lgb?ne to medium subrounded to rounded gravel; L1o
. .| pack (9-21") ;C;C)
4 80 80 L
2050
b O O
—+ 8;_, 8;_, L
2050
b O O
4 > L
2050
4 DO O L
i I_ 90690
s3 6] 0O 0
15+ N O 0 | 50/6 5o -15
-] Qe Qe Wet, very sandy
—+ 7 2" diameter Sch. 40 N CO:; CU:) -
-*| PVC 0.001 slot well Qe e
4 - | screen (11-21) 2050 -
b O O
80 80
T 2050 -
b O O
80 80
T 2050 B
b O O
20+ 8383 +20
1 1 well cap AR
Bottom of boring at 21' BGS. Ecology Well Tag
1 BHMO089 |
25—+ 25
Sampler Type: PID - Photoionization Detector Logged by: MAR
[ No Recovery Y static Water Level
3.25" OD D&M Split-Spoon v Approved by: WVG

Ring Sampler

Water Level (ATD)

Figure No. A




MONITORING WELL NEWCITYCLEANERS.GPJ June 18, 2015

Monitoring Well Construction Log
ect Project Number Well Number Sheet
CONSULTING 090018 MW-211 1 0of 1
Project Name: New City Cleaners Ground Surface Elev.
Location: Richland, WA Top of Casing Elev.
Driller/Method: Cascade Drilling / CME 75 Hollow Stem Auger Depth to Water (ft BGS)
Sampling Method: Dames & Moore / Hammer Weight: 130# / Hammer Drop: 30" Start/Finish Date 10/27/2010
Depth / . .
Ek(af\éae‘ti)on Borehole Completion %%gﬁlg Tests (pPpR) Blog:{s/ M_?;[g?' Description D?f?)th
P Soil samples not collected, see boring log MW-21D for
o Concrete surface seal lithology information
1 D with flush monument |
iz and thermos well cap
5+ iE 3/8 Bentonite chips +5
101 B 10
I
15—+ ] -15
| 2 diameter PVC 0,001
4 ~~| slot well screen with L
.| 2/12 silica sand filter
-~ | pack
20 20
T Bottom of boring at 20' bgs. Ecology Well Tag BCT-453 T
Sampler Type: PID - Photoionization Detector Logged by: DFR
[ No Recovery Y static Water Level

Approved by: WVG
¥ Water Level (ATD)

Figure No. A




Monitoring Well Construction Log

ect Project Number Well Number Sheet
CONSULTING 090018 MW-211/2 1 0f1

Project Name: New City Cleaners Ground Surface Elev. 360.5
Location: Richland, WA Top of Casing Elev. 360.2
Driller/Method: Cascade Drilling / CME 75 Hollow Stem Auger Depth to Water (ft BGS)

Sampling Method: Dames & Moore / Hammer Weight: 130# / Hammer Drop: 30" Start/Finish Date 10/27/2010

Depth / Blows/ .
Elevation Borehole Completion Sample PID ows/"| Material Description Depth
(feet) TypellD Tests ®pm) | 6 | Type P (f

Concrete surface seal 050 Slightly moist, brown, slightly gravelly SAND (SP); no

with flush monument Tmpedor

and thermos well cap Cuttings indicate SILT(ML) at 1' bgs +

360

Medium Stiff, very moist, brown SILT (ML); no odor

NN =
T
[¢)]

3/8 Bentonite chips I S-1 0
355

=

:

=l
|
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
|
1

Drill action indicates increased gravel content

"O()a

M S-2 0 50/6 Very dense, moist, dark gray, sandy GRAVEL (GW);

no odor T10

0

350

0005000500

M S3 0 | 506 Wet

0

345

000505050
c>oUcoUcoUcoUcoUcoUcoUcoUcoUcoUcoUcOoOUcOoOUcOoOUcoUcoUcoacoa

Unable to collect soil samples due to deflection of
auger flights by gravels. Autohammer unable to 720
advance down the drill string. Drill action clearly
indicates high gravel content.

0

W1 SZ ] MW-21D-20
VOCs

340 0 50/6

055685560500

335

055685560500

330

0005000560500

’| 2 diameter PVC 0.001
| slot well screen with

| 2112 silica sand filter
- -| pack

"O()U

07 °007°007°007°007°007°00Y°007°007°007°007°007°007°007°007°007°007°007°00Y°q

o
0
o

320 Bottom of boring at 39' bgs. Ecology Well Tag BCT-452 T4

MONITORING WELL NEWCITYCLEANERS.GPJ June 18, 2015

Sampler Type: PID - Photoionization Detector Logged by: DFR

@ No Recovery Y Static Water Level
3.25" OD D&M Split-Spoon

Approved by: WVG
Ring Sampler ¥ Water Level (ATD)

Figure No. A




MONITORING WELL NEWCITYCLEANERS.GPJ June 18, 2015

Monitoring Well Construction Log

pect Project Number Well Number Sheet
CONSULTING 090018 MW-22| 1 0f1
Project Name: New City Cleaners Ground Surface Elev. 360.60'
Location: Richland, WA Top of Casing Elev. 360.14'
Driller/Method: Cascade Drilling / Hollow Stem Auger Depth to Water (ft BGS)
Sampling Method: Dames & Moore / Hammer Weight: 300 # / Hammer Drop: 30" Start/Finish Date 1/12/2012
Depth / . .
Elc(ef\éaetli)on Borehole Completion %2’25’.'8 Tests (pPga) B'Oggs/ M?;?;:al Description D?f%m
oM Flush monument and -Asphalt
a ( thermos well cap
4 )C L
0 :
T ° ( Concrete surface seal ~
)c, (0-4)
+ LA L
1kl I
54 N o . -5
oe 3 Medium stiff, very moist, brown SILT (ML); no odor
1 B S1 0 2 i
zz 3 SO T I T T D
1 iE 3/8 Hydrated Bentonite ;é)b.,gb Drill action indicates increased gravel content B
oo chips (4-11') =
1 R 200 ;
o3 b o O
><§ 80 80
T K 2050 -
o3 b o O
1 = 38 L 10
10 b > 0504 No soil recovery
o3 b o O
1 B O s2 0 | 506 [gegs B
2050
b O O
- - | #2112 Silica sand filter 8«: 8.: L
- | pack (11'-23) 20350
b O O
4 > L
2050
4 DO O L
80 80
15 P 15
30?0? Very dense, wet, gray, very sandy GRAVEL (GW);
= S3 0 50/6 9090 trace silt, fine to coarse subrounded gravel; no odor
T Ol b O O B
S\VA S0 90
s O,0
- | 2" diameter Sch. 40 2050 L
-] PVC 0.001 siot well IR
A4 - ~.| screen (13-23) 9090 L
: b O O
80 80
T 2050 B
b O O
20+ 8383 20
5o o)
—+ 80 80 L
2050
b O O
T . S 8e L
1 | Well cap \DrOWDO
Bottom of boring at 23' BGS. Ecology Well Tag
1 BHMO091 |
25—+ T25
Sampler Type: PID - Photoionization Detector Logged by: MAR

@ No Recovery

3.25" OD D&M Split-Spoon

Ring Sampler

A 4
v

Static Water Level
Water Level (ATD)

Approved by: WVG

Figure No. A




MONITORING WELL NEWCITYCLEANERS.GPJ June 18, 2015

pect

Monitoring Well Construction Log

Project Number Well Number Sheet
CONSULTING 090018 MW-23I 1 0f1
Project Name: New City Cleaners Ground Surface Elev. 360.30'
Location: Richland, WA Top of Casing Elev. 359.85'
Driller/Method: Cascade Drilling / Hollow Stem Auger Depth to Water (ft BGS)
Sampling Method: Dames & Moore / Hammer Weight: 300 # / Hammer Drop: 30" Start/Finish Date 1/12/2012
Depth / . i
Elc(ef\éaetli)on Borehole Completion %%25"'8 Tests (ppgla) Blog:{s/ M_?)llt’a)zal Description D?fi’)‘h
° Flush monument and -Asphalt
a ( thermos well cap
4 )C L
0 :
T ° ( Concrete surface seal ~
)c, (0-4)
4 Ke L
1kl I
54 A . . -5
oe Hard, very moist, brown SILT (ML); trace fine
1 B s1 o | of, ILILJLllsubrounded gravelinoodor N
iE 50/4 Y0% 0 Drill action indicates increased gravel content
o3 _ AR
- zz 3/§ Hydrated Bentonite 3°3° —
o3 chips (4'-10") 0350
o8 b O O
T B 8:8: i
o3 030
4 oo DO O L
zz 80 80
10 oo 2020 10
I_ 30?0? Very dense, moist, brown, slightly silty, sandy GRAVEL
" ) S2 0 50/6 ?0?0 (GW); fine to coarse subrounded gravel, fine sand; no
- | #2/12 Silica sand filter O 5 © o) odor T
- | pack (1022 Qo Qo
4 2090 ;
b O O
80 80
T 2020 -
b O O
80 80
T 2020 B
AR
7 L 00909 wet 15
1 v o S3 0 | 506 [oruty i
- 6] 0O 0
+ | 2" diameter Sch. 40 A -
7| PvC 0.001 stot wel 4%
41 -~ | screen (12-22') >o c:>oc:> L
2090
-+ b O O =
Qo Qo
2090
20+ 5o o) 20
80 80
4 2020 -
b O O
e Q0 Qo
1 ‘| Well cap 0,0,
Bottom of boring at 22' BGS. Ecology Well Tag
1 BHMO090 |
25—+ 25
Sampler Type: PID - Photoionization Detector Logged by: MAR

@ No Recovery

3.25" OD D&M Split-Spoon

Ring Sampler

A 4
v

Static Water Level
Water Level (ATD)

Approved by: WVG

Figure No.




MONITORING WELL NEWCITYCLEANERS.GPJ June 18, 2015

Monitoring Well Construction Log
pect Project Number Well Number Sheet
CONSULTING 090018 MW-24| 1 0f1
Project Name: New City Cleaners Ground Surface Elev. 360.90'
Location: Richland, WA Top of Casing Elev. 360.59'
Driller/Method: Cascade Drilling / Hollow Stem Auger-Limited Access Depth to Water (ft BGS)
Sampling Method: Dames & Moore / Hammer Weight: 140 # / Hammer Drop: 30" Start/Finish Date 1/10/2012
Depth / ~ PID | Blows/ | Material -
El((ef\(leaetll)on Borehole Completion %%gﬁlg Tests (opm) o _?;,323 Description D?f?)ih
oM Flush monument and -Asphalt
a ( thermos well cap
+ P L
0 :
T ° ( Concrete surface seal ~
)c, (0-4')
+ L L
1kl I
54 N o . . -5
oS 4 Medium stiff, slightly moist to moist, dark brown to
1 ss S1 0 4 gray, sandy SILT (ML); fine sand; no odor B
3 O 4
- iE 3/8 Hydrated Bentonite b -
o3 chips (4-12.5") &
1 316 i
oo bl
P [e Do
104+ X PP L 10
ss I_ 5l k| Very dense, moist, brown to gray, very silty GRAVEL
ss S2 0 50/6 |51 8 (GM); fine to coarse subrounded to rounded gravel; no
T = O 4 PF]0]d odor T
oe NE=EsY
1B e :
b © SN
T 5 o0°ld B
- | #2/12 Silica sand filter 2o/l
4 - | pack (12.5'24.5) 5 0o\ -
P é\(
32804
157 L = 00 Vioist fo wet, gray, sandy GRAVEL (GW); fineto | °
Ol S3 0 50/6 |3°&°§ coarse subrounded to rounded gravel; no odor
1 3 2150 -
1 \VA 2;?0? N
o 20909 wet
| 2 Sch. 40 PSR
T - .| 2" diameter Sch. o Ro —
-*| PVC 0.001 slot well ?0?0(
+£ | screen (14.5-24.5') %DOC) L
0,074
2050
20+ Bl 20
2050
T b o O o
82 8¢
4 2050 L
b o O
82 8¢
4 2050 o
b o O
. 82 8¢
T | Well cap ;0"0 B
6o
25+ o=a - ; 25
Bottom of boring at 25' BGS. Ecology Well Tag BHM
1 087 i
Sampler Type: PID - Photoionization Detector Logged by: MAR
[ No Recovery Y static Water Level
3.25" OD D&M Split-Spoon v Approved by: WVG
Ring Sampler = Water Level (ATD)
| Figure No.




MONITORING WELL NEWCITYCLEANERS.GPJ June 18, 2015

Monitoring Well Construction Log

pect Project Number Well Number Sheet
CONSULTING 090018 MW-25I 1 0f1
Project Name: New City Cleaners Ground Surface Elev. 359.60'
Location: Richland, WA Top of Casing Elev. 359.29'
Driller/Method: Cascade Drilling / Hollow Stem Auger-Limited Access Depth to Water (ft BGS)
Sampling Method: Dames & Moore / Hammer Weight: 140 # / Hammer Drop: 30" Start/Finish Date 1/10/2012
Depth / . .
Ek(af\éae‘ti)on Borehole Completion %%gﬁlg Tests (pP;Eq) Blog:{s/ M_?)l;:m Description D?f?)th
oN Flush monument and \‘_7/ ﬂ Grass over topsoil
a ( thermos well cap PRI
A ) /Ny
Cﬁ
0 N
T ° ( Concrete surface seal ~
D (0-4) . S . ,
1 4 Drill action indicates increased gravel content from 2.5 |
PN to 3.5'
1kl I
54 B . . t5
oe l Hard, moist, gray SILT (ML); trace fine gravel; no odor
1 1 0 | 506 i
oo O
15 3/8 Hydrated Bentoni +
10 ss Chipsy(4.ri:.) entonite 4 Stiff, moist to wet, brown to gray, sandy SILT (ML); 10
1 ;i S2 0 6 trace fine subrounded gravel; no odor L
6
57 EE 4 Moist, slightly sandy, iron staining 15
1B S3 0 6 i
s 8
1 B B i
- - Wet
—+ | #2112 il d fil - — — — — —
20 - | pack (19'.22.;3” er I_ Y0504 Very dense, wet, gray GRAVEL (GW); trace silt and 20
1 Q S4 0 50/6 30?0? sand, fine to coarse subrounded to rounded gravel; no 1N
| ) 0O 0 odor
+ | 2" diameter Sch. 40 PR N
-] PVC 0.001 siot well ©09
A4 - - .| screen (21'-26") DO O L
; 80 80
2050
-+ b O O =
Qo Qo
0090
25—+ 5o o) T25
.. Qo Qo
1 | Well cap Onon
Bottom of boring at 26' BGS. Ecology Well Tag
1 BHMO088 |
Sampler Type: PID - Photoionization Detector Logged by: MAR

@ No Recovery
3.25" OD D&M Split-Spoon
Ring Sampler

Y Static Water Level

v

Water Level (ATD)

Approved by: WVG

Figure No. A




MONITORING WELL NEWCITYCLEANERS.GPJ June 18, 2015

Monitoring Well Construction Log
pect Project Number Well Number Sheet
CONSULTING 090018 MW-26I1 1 0of 1
Project Name: New City Cleaners Ground Surface Elev. 359.31
Location: Richland, WA Top of Casing Elev. 359.01
Driller/Method: Cascade Drilling / Hollow Stem Auger-Limited Access Depth to Water (ft BGS)
Sampling Method: Dames & Moore / Hammer Weight: 140 # / Hammer Drop: 30" Start/Finish Date 1/10/2012
Depth / . .
Elc(ef\éaetli)on Borehole Completion %%25"'8 Tests (ppgla) Blog:{s/ M_?)llt’a)zal Description D?fi’)‘h
" Flush monument and Grass, slightly gravelly
1 )0 ( ( thermos well cap |
- o ( Concrete surface seal ~
° (0-4')
41 D L
— 0 -
355 [3
5+ b . _t5
oS Hard, dark brown to gray, slightly sandy SILT (ML); fine
T iz? St 0 50/6 sand; no odor B
T 350 EE L
4 ><§ Y i |
10 o3 ih?p:y(i.r_a;:g Bentonite 11 Very stiff, moist, brown; scattered bed of fine 10
4 o3 S2 0 10 subrounded sandy gravel L
oo 11
T 345 EE i
15+ 3 -15
oo 10
1 B s3 0| 10 -
oo 12
1 K \VA Sy L
zz 0 Wet
4 zi -\ L
340 [ -
201 BB b — 120
oo 11 -.-| Medium dense, wet, brown SAND (SP); fine to medium
1 B S4 0 7 "~ | sand; no odor L
oo 8
+ 1 #2/12 Silica sand filter =
335 | |7 | pack (23-30")
257 | W s5 MV\V/-26I-25 0 50/6 [osoad Very dense, wet, dark gray, sandy GRAVEL (GW); fine T
4 (VOCs) 9090 to coarse subrounded gravel; no odor L
b O O
R Qo Qo
T - | 2" diameter Sch. 40 OUOU ~
| PVC 0.001 slot well N
T . °| screen (25-30") Qoo —
H 2090
T+ b O O o
330 | : 900
30+ . ‘| Well cap OnOn 20
Bottom of boring at 30' BGS. Ecology Well Tag
4 BHMO086 L
T 325 i
Sampler Type: PID - Photoionization Detector Logged by: MAR
[ No Recovery Y static Water Level
3.25" OD D&M Split-Spoon v Approved by: WVG
Ring Sampler = Water Level (ATD)
| Figure No. A




MONITORING WELL NEWCITYCLEANERS.GPJ June 18, 2015

Monitoring Well Construction Log

pect Project Number Well Number Sheet
CONSULTING 090018 MW-26S 1 0f1
Project Name: New City Cleaners Ground Surface Elev.
Location: Richland, WA Top of Casing Elev.
Driller/Method: Holt / Hollow Stem Auger Depth to Water (ft BGS)
Sampling Method: SPT / Hammer Weight: 140 # / Hammer Drop: 30" Start/Finish Date 2/13/2014
Depth / . .
Elc(ef\éaetti)on Borehole Completion %%25"'8 Tests (pPpla) Blog:{s/ M_?)llgzal Description D?fi’)‘h
e ( [N Flush monument and Grass, slightly gravelly
Q
D thermos well cap Stiff, moist, gray SILT (ML); no odor
- Concrete surface seal -
e (0-2)
ol
1 P i
=4 Ei 3/8 Hydrated Bentonite -
:E chips (2-9))
54 R -5
3 ! 8
1 5 S1 0 10 i
oo O 5
4 41020 Siica sand -
| fitter pack (9-207)
107 Medium stuff, brown gray, trace gravel T
! MW-26S-10-11 2 ’ gray. frace g
S2 |((VOCand FOC)| ¢ 3
O 3
15—+ | 2 diameter Sch. 40 +15
-+ | PVC 0.020-inch slotted 4
1 well screen (10'-20") O S3 0 4 i
5
Dark brown with iron staining
—+ 0 L
S4 Imw-26s-1920( 0 | 3
20 - Threaded PVC end (VOC and FOC) ° 20
readed P endeap Bottom of boring at 20' BGS. Ecology Well Tag BIH207

Sampler Type:

@ No Recovery
Standard Penetration Test
(ASTM D1586)

PID - Photoionization Detector

A 4
v

Static Water Level
Water Level (ATD)

Logged by:

ELG

Approved by: WVG

Figure No.

A
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MONITORING WELL NEWCITYCLEANERS.GPJ June 18, 2015

Monitoring Well Construction Log

pect Project Number Well Number Sheet
CONSULTING 090018 MW-271 1 0f1
Project Name: New City Cleaners Ground Surface Elev.
Location: Richland, WA Top of Casing Elev.
Driller/Method: Holt / Hollow Stem Auger Depth to Water (ft BGS)
Sampling Method: SPT / Hammer Weight: 140 # / Hammer Drop: 30" Start/Finish Date 2/14/2014
Depth / )
Ek(%:aetti)on Borehole Completion _?;F:gﬁlg Tests (pPpR) Blogrs/ M_?;[‘;:«’:“ Description D?fgth
Flush monument and Grass, slightly gravelly
thermos well cap - " n "
- Concrete surface seal Medium stiff, slightly moist, brown, sandy SILT (ML) -
4 (0-2) L
54 -5
S1 .
4 0 4 L
O 4
107 S;ittc(z._r::r.‘;'bemonne 0 Very moist, dark brown-gray 10
1 O S2 0 2 B
3
151 s - 15
1 Wet, dark brown with iron staining, trace rounded
1 O S3 0 2 gravel L
3
T 3/8 Hydrated Bentonite L
chips (18-20")
20+ -7 #10/20 Silica sand MW-271-20-21 0 +20
1 .| fiter pack (20-22) O $4 |(vOC and FOC)| 0 2 :é)\ Loose, wet, dark gray SAND (SP); fine sand L
3 %o BN
T =0 0¥ Vory dense, wet, dark gray, sandy GRAVEL (GW);, |
4 2, 9,4 driller notes drilling became difficult at 22' L
2090
4 AR B
i OBOB(
25—+ . 1| 2" diameter Sch. 40 o5 0 50/4 ;C;Q +25
- | PVC 0.020-inch slotted 80 80(
T - | well screen (22'-32') 20350 B
AR
1 00909 i
1 b © B
2090
4 S o L
070"
30T 20350 T30
S6 | MW-271-30-31 0 8 b
+ (VOC and FOC) 50/5 8383( L
< b © O
Threaded PVC endoap Bottom of boring at 32' BGS. Ecology Well Tag BIH208

Sampler Type:

@ No Recovery

Standard Penetration Test
(ASTM D1586)

PID - Photoionization Detector

Y Static Water Level

v

=  Water Level (ATD)

Logged by: ELG

Approved by: WVG

Figure No. A
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MONITORING WELL NEWCITYCLEANERS.GPJ June 18, 2015

pect

Monitoring Well Construction Log

Project Number Well Number Sheet
CONSULTING 090018 MW-28lI 1 0f1
Project Name: New City Cleaners Ground Surface Elev.
Location: Richland, WA Top of Casing Elev.
Driller/Method: Holt / Hollow Stem Auger Depth to Water (ft BGS)
Sampling Method: SPT / Hammer Weight: 140 # / Hammer Drop: 30" Start/Finish Date 2/11/2014
Depth / . .
EI((af\éaet'i)on Borehole Completion :Tsiggﬁlg Tests (5;3) B'Oggsl MTa;gzal Description D?fgm
Flush monument and Grass, slightly gravelly
- gf::;few:ljlr;iz seal Stiff, slightly moist, dark brown SILT (ML); trace fine -
©2) sand
51 -5
3
4 S1 0 5 _
5
10+ Neat cement-bentonite 7 —=10
1 grout (2'-18') O s2 0 7 i
7
151 . o - 15
1 Soft, very moist, brown-gray with iron staining
4 S3 0 1 _
2
T 3/8 Hydrated Bentonite L
chips (18-20")
20—+ - P4 #10/20 Silica sand +20
| fiiter pack (2022 S MW-281-20-21 1
1 4 |(VvOC and FOC)| 0 1 -
2
+ S 2 Sch. 40 e —
25 . pvéa(T :;%r.inzh slotted S5 0 23 (Y0¥} Very dense, wet, gray, sandy GRAVEL (GW); coarse 25
T | well screen (22-32)) 50/5 %?oa sand ~
0,0
2050
T b O O -
M
4 2050 -
b O O
4 888 L
2050
b O O
30T O —SB 0 | soi 3385 T
-+ b O O -
6o d
4 1 Threaded PVC endca 209
P Bottom of boring at 32' BGS. Ecology Well Tag BIH202

Sampler Type:

@ No Recovery
Standard Pene
(ASTM D1586)

tration Test

PID - Photoionization Detector

A 4
v

Static Water Level
Water Level (ATD)

Logged by: ELG

Approved by: WVG

Figure No. A
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1 0f1
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MW-28IC
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Project Number

090018

“Pspect

New City Cleaners

Project Name:

Richland, WA
Holt / Hollow Stem Auger

Location:

Depth to Water (ft BGS)
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Driller/Method:

12/15/2014

Depth
(ft)

Sampling Method: SPT / Hammer Weight: 140 # / Hammer Drop: 30"
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MONITORING WELL NEWCITYCLEANERS.GPJ June 18, 2015

Monitoring Well Construction Log

peCi Project Number Well Number Sheet
CONSULTING 090018 MW-29I 1 0f1
Project Name: New City Cleaners Ground Surface Elev.
Location: Richland, WA Top of Casing Elev.
Driller/Method: Holt / Hollow Stem Auger Depth to Water (ft BGS)
Sampling Method: SPT / Hammer Weight: 140 # / Hammer Drop: 30" Start/Finish Date 2/18/2014
Depth / . .
Ek(af\éaetti)on Borehole Completion _?;F:gﬁlg Tests (::p'a) Blogrs/ M_?;[‘;:«’:“ Description D?fgth
Flush monument and Grass, slightly gravelly
thermos well cap . - s "
- Concrete surface seal Very.stlff, slightly moist, brown, slightly sandy SILT -
©-2) (ML); trace organics
51 -5
4
4 S1 0 5 _
12
107 S;ittc(zg?;'bemonne 2 Medium stiff, moist, dark brown with iron staining, trace T
1 S2 0 3 gravel L
4
157 0 Soft, wet 15
4 S3 0 2 _
2
+ 3/8 Hydrated Bentoni I
20 chipsy(zﬁf:z) eniente 1 Dark gray, slightly sandy 20
1 S4 0 1 -
@) 1
T 7 # 10720 Silica sand L
-~ filter pack (22'-34')
1 2050y Driller notes driling becomes hard at 24" | i
25+ ~ ar PR +25
50/4 & 0o o
T 5o o -
380
4 050 -
b © O
1 3:8:4 i
050
b © O
4 Q604 B
A 0,0,(
-+ - 2" diameter Sch. 40 >°<0:>°<0:> +30
%0 pvéa(T g;{imh;med S6 0 35 Qoo Very dense, wet, dark gray, sandy GRAVELY (GW);
T | well screen (2434 50/5 |70 0] medium to coarse sand L
b © O
4 380 L
050
b © O
T 380 B
: 050
- Threaded PVC end =
reacea T endesp Bottom of boring at 34' BGS. Ecology Well Tag BIH213

Sampler Type:

@ No Recovery

Standard Penetration Test
(ASTM D1586)

PID - Photoionization Detector

Y Static Water Level

v

Water Level (ATD)

Logged by: ELG
Approved by: WVG

Figure No. A




MONITORING WELL NEWCITYCLEANERS.GPJ June 18, 2015

Monitoring Well Construction Log

pect Project Number Well Number Sheet
CONSULTING 090018 MW-30I 1 0f1
Project Name: New City Cleaners Ground Surface Elev.
Location: Richland, WA Top of Casing Elev.
Driller/Method: Holt / Hollow Stem Auger Depth to Water (ft BGS)
Sampling Method: SPT / Hammer Weight: 140 # / Hammer Drop: 30" Start/Finish Date 2/19/2014
Depth / . .
Ek(af\éaetti)on Borehole Completion _?;F:T;;’I'S Tests (pPpla) Blogrs/ M_?)!Igrelal Description D?fi’)th
Flush monument and Grass, slightly gravelly
thermos well cap - - - N
- Concrete surface seal Stiff, slightly moist, brown SILT (ML); trace gravel -
4 (0-2) L
51 -5
S1 3
4 0 3 -
O 6
107 S;ittc(z._r:?;'bemonne 2 Soft, very moist with iron staining 10
4 S2 0 1 _
2
151 . . . 15
2 Medium stiff, wet, dark brown, slightly sandy
4 S3 0 3 _
4
T 3/8 Hydrated Bentonite —
chips (19-21")
20 720
S4 2
—+ 34 # 10120 Sil 0 3
ﬁh::: sgwllzgiia;;i l 3 | l 1| Loose, wet, dark gray, silty SAND (SM); fine sand
T s i
Qo Dl
T O O e e | —
» 050 Driller notes drilling becomes hard at 23'
b O O
=+ 80 80 |
2050
25+ D OO O . 125
S5 0 23 |8e8e Very dense, wet, dark gray, sandy GRAVELY (GW);
A4 50/5 |5 0501 medium to coarse sand, rounded fine gravel L
b O O
80 80
T 2050 B
o b O O
- | 2" diameter Sch. 40 80 80 -
.| PVC 0.020-inch slotted 2030
- "+ | well screen (23-33') i}?o? =
' 2%
30 S6 0 | 505 RS 30
T 2090 -
b O O
4 80 80 |
2050
4 ’ C oD O
Threaded PVC endeap Bottom of boring at 33' BGS. Ecology Well Tag BIH217

Sampler Type:

@ No Recovery

Standard Penetration Test
(ASTM D1586)

PID - Photoionization Detector

Y Static Water Level

v

Water Level (ATD)

Logged by: ELG
Approved by: WVG

Figure No. A




MONITORING WELL NEWCITYCLEANERS.GPJ June 18, 2015

Monitoring Well Construction Log

peCi Project Number Well Number Sheet
CONSULTING 090018 MW-311 1 0f1
Project Name: New City Cleaners Ground Surface Elev.
Location: Richland, WA Top of Casing Elev.
Driller/Method: Holt / Hollow Stem Auger Depth to Water (ft BGS)
Sampling Method: SPT / Hammer Weight: 140 # / Hammer Drop: 30" Start/Finish Date 2/13/2014
Depth / . .
Ek(af\éaetti)on Borehole Completion _?;F:gﬁlg Tests (pPpR) Blogrs/ M_?;[‘;:«’:“ Description D?fgth
Flush monument and Grass, slightly gravelly
thermos well cap . . - - N
- Concrete surface seal Medium stiff, slightly moist, dark brown-gray SILT (ML); -
o trace organics
4 (0-2) L
51 -5
S1 3
4 0 3 -
O 4
107 S;ittc(z._r:?;'bemonne 4 Moist, trace gravel 10
4 O S2 0 3 _
3
151 . s - 15
1 Very moist, dark brown with iron staining
1 S3 0 2 B
3
T 3/8 Hydrated Bentonite -
chips (19-21")
20 720
MW-311-20-21 0 Very soft, wet
-+ L2 #10/20 Silica sand © S4 (VOC and FOC)| O 0 B
| filter pack (21-33") 1
1 7050 Driller notes drilling becomes hard at 22.5' | -
b © O
80 80
T S030 B
b © O
25— 8 & . T25
S5 | MW-311-25-26 | 0 50/6 |©¢9¢4 Very dense, wet, dark gray, sandy GRAVELY (GW);
4 (VOC and FOC) AR medium to coarse sand, rounded fine gravel L
070,
4 S030 L
b © O
) Qoo
—+ 2" diameter Sch. 40 %4 -
.| PVC 0.020-inch slotted b © O
T “-| well screen (23-33') 8‘6 8‘6 -

1 ] 5o o) L
%0 56 0 | 504 [3:3 30
T 5o o) -

80 80
4 S030 B
b
-+ 1 Threaded PVC endcap Qoo
Bottom of boring at 33' BGS. Ecology Well Tag BIH204

Sampler Type:

@ No Recovery

Standard Penetration Test
(ASTM D1586)

PID - Photoionization Detector

Y Static Water Level

v

=  Water Level (ATD)

Logged by: ELG

Approved by: WVG

Figure No. A
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MONITORING WELL NEWCITYCLEANERS.GPJ June 18, 2015

Monitoring Well Construction Log

pect Project Number Well Number Sheet
CONSULTING 090018 MW-32I 1 0f1
Project Name: New City Cleaners Ground Surface Elev.
Location: Richland, WA Top of Casing Elev.
Driller/Method: Holt / Hollow Stem Auger Depth to Water (ft BGS)
Sampling Method: SPT / Hammer Weight: 140 # / Hammer Drop: 30" Start/Finish Date 2/12/2014
Depth / . i
Ek(af\éaetti)on Borehole Completion _?;F:gﬁlg Tests (::p'a) Blogrs/ M_?;[‘;:«’:“ Description D?fgth
Flush monument and Grass, slightly gravelly
thermos well cap n "
-+ Concrete surface seal Soft, slightly moist, brown-gray SILT (ML) -
4 (0-2) L
5 -5
S1 2
4 0 2 -
O 2
107 S;ittc(zg?;'bemonne 52 2 Medium stiff, very moist, with trace sand 10
4 0 3 -
3
57 1 Wet, with iron staining, trace gravel 15
1 S3 0 2 B
3
201 3/8 Hydrated Bentonite 120
1 chips (20-22') ! s4 0 8 Very soft I
0
T 7 # 10720 Silica sand L
-~ filter pack (22'-34')
1 7050 Driller notes drilling becomes hard at 24" | i
25+ PO . 25
S5 0 14 ooooc Very dense, wet, dark gray, sandy GRAVELY (GW);
4 50/4 | => = trace silt, medium to coarse sand L
380
4 050 -
b © O
1 3:8:4 i
050
b © O
4 Q604 B
- 51009
30+ - | 2" diameter Sch. 40 b O o 130
| PVC 0.020-inch slotted 17 80805
: S6 0 19 [J050
T -| well screen (24'-34") ; C; o ~
50/5 Y
T 050 B
b © O
T 380 B
: 050
+ Threaded PVC end =
readed PY- endeap Bottom of boring at 34' BGS. Ecology Well Tag BIH203

Sampler Type:

@ No Recovery

Standard Penetration Test
(ASTM D1586)

PID - Photoionization Detector

v

Y Static Water Level
Water Level (ATD)

Logged by: ELG
Approved by: WVG

Figure No. A




MONITORING WELL NEWCITYCLEANERS.GPJ August 8, 2016

Monitoring Well Construction Log
ect Project Number Well Number Sheet
CONSULTING 090018 MW-33I 1 0f1
Project Name: New City Cleaners Ground Surface Elev.
Location: Richland, WA Top of Casing Elev.
Driller/Method: Holt / Hollow Stem Auger Depth to Water (ft BGS)
Sampling Method: SPT Start/Finish Date 7/5/2016
Depth / .
i Borehole Completi Sampl PID | Blows/ | Material - Depth
El((ef\(leaet[l)on orehole Completion T;;Q?IS Tests (opm) p Type Description ?f%
o Flush monument and Asphalt.
0( thermos well cap 05045 Rounded cobbles
T D Concrete surface seal " - " B
A ©-2) Moist SILT (ML); trace fine round to subround gravel
54 IR -5
T EE becomes slightly gravelly i
1 K 11| Gravelly silty SAND (SM). i
iE Gravelly SILT (ML); with cobbles.
10+ iE 3/8 Hydrated Bentonite +10
oo chips (2-16.5") b
1 B Bl L
3100
1 oo NPy g> Silty GRAVEL (GM); fine to coarse, round to subround |
oo 25 Ble[d gravel, no odors.
o3 q DO
1+ B bl [ i
3}6
1 ss 4 VE0 L
b b3 b
154 s [111]] Very moist, gravelly SILT (ML). 15
iE \VA b b F9{ Moist, silty GRAVEL (GM); fine to coarse, round to
1 B PR subround gravel B
o3 ek
4 | 77 #10/20 Silica sand P ANy o
| filter pack (16.5-28") E ?0
4 bl [ L
S1e
JIF|0
4 D3 D) B
q O of
q DO
207 bl §3 D) 20
q O of
- [P
—+ | 2" diameter Sch. 40 J D0 -
~*{ PVC 0.020-inch slotted AL LR
4 “-| well screen (18-28') E DD 4 B
b| 13 D)
q O of
—+ Lol _ L
Npagh§ gravelly silt lenses
1 S -
JIF|0
b| 13 D)
25—+ K 33 25
5|4 )
T S8 ]
JIF|0
4 bl P L
. | | | Silt.
+ Threaded PVC end
readed P endeap Bottom of boring at 28' BGS. Ecology Well Tag BJX377
Note: Lithology was observed and logged from drill
T cuttings.
Sampler Type: PID - Photoionization Detector Logged by: JMS
[ No Recovery Y static Water Level

Approved by: WVG
¥ Water Level (ATD)

Figure No. A




MONITORING WELL NEWCITYCLEANERS.GPJ August 8, 2016

Monitoring Well Construction Log

pect Project Number Well Number Sheet
CONSULTING 090018 MW-34| 1 0f1
Project Name: New City Cleaners Ground Surface Elev.
Location: Richland, WA Top of Casing Elev.
Driller/Method: Holt / Hollow Stem Auger Depth to Water (ft BGS)
Sampling Method: SPT Start/Finish Date 7/6/2016 - 7/8/2016
Depth / .
i Borehole Completi Sample PID | Blows/ | Material - Depth
El((ef\(leaet[l)on orehole Completion Type?ID Tests (Ppm) o Type Description (f%
o ( Flush monument and Asphalt.
Q thermos well cap [epe]
T D Concrete surface seal e Roynded cobbles. - B
A ©-2) Moist, brown SILT (ML); trace fine gravel.
5+ A . -5
b gravel becomes coarser with depth
4 Ei \ L
1 B 5 & B
$s el
1 Ei NPy g> Brown silty GRAVEL (GM); coarse gravel. L
e > Hs
b [P
oS 4 D F]0[4 becomes gray, sand
T o9 bl [ gray y -
8 q O of
o Lol
10+ zz 3/8 Hydrated Bentonite { Y"D MY 10
£ chips (2-16.5") =N
1 B ou%g L
ss 05N
§>< OO
1 S b|8\2 6| Gravel (GP); coarse gravel. L
1 Ei N 0 Gray, silty, sandy GRAVEL (GM); coarse gravel, trace
oS 4 o|4 cobbles.
. oS! :
oo 090
Py O0J0 .
.S 9595| Gravel (GP); coarse gravel.
15+ 2 9090 T15
ss 9598
1 ><§ 0000 |
ss 9620
Sa N0 So80
—+ |7 # 10120 Silica sand 0309 -
| fiter pack (16.5-28') 8888
4 0000 |
9020
9620
9020
1 9620 B
9020
0989
20+ 0909 ~20
) So80
4 | 2 diameter Sch. 40 8888 -
~"| PVC 0.020-inch slotted 0309
4 "~ | well screen (18'-28") 8080 L
oZo
9620
9020
4 0803 L
9020
9620
9020
4 0903 L
9020
9620
25—+ So80 -25
0593
9620
1 9020 i
9620
9020
4 0000 |
9020
3 8528
—+ 1 Threaded PVC end 09a0
readed P endeap Bottom of boring at 28' BGS. Ecology Well Tag BJX378
1 Note: Lithology was observed and logged from drill
cuttings.
Sampler Type: PID - Photoionization Detector Logged by: JMS

@ No Recovery
AVA

Y Static Water Level
Water Level (ATD)

Approved by: WVG

Figure No. A




BORING+WELL 2006 027-30021.GPJ LFR SEPT 2005.GDT 10/10/07

PROJECT NAME New City Cieaners

CLIENT _Landye Bennett Blunstein, LLP

WELL NUMBER MWS5S

PAGE 1 OF 1

PROJECT LOCATION 747 Stevens Drive, Richland WA

PROJECT NUMBER {27-30021-00

LOCATION SW portion of properiy

OVA EQUIPMENT _Mini Rae 2000 PID

GROUND ELEVATION 359.3 ft
TOP OF CASING ELEVATION 35916 i HOLE DEPTH 19.9#

¥ FIRST ENGOUNTERED WATER 11.5 ft/ Elev 347.8 ft

HOLE DIAMETER 6-5/8"

Y. STABILIZED WATER_12.4 ft / Eley 346.9 ft

LOGGED BY _MXL

RATE 5/17/7

DRILLING CONTRACTOR_Envircnmental West Exploration Inc.

DRILLING METHOD Sonic

STAMP (IF APPLICABLE) AND/OR NOTES

4

APPROVED 8Y: /]

i
T S ) 2 B
2 A g |E Q@ 2 T - &
T w g g B S E g LITHOLOGIC DESCRIPTION E: @ WELL DIAGRAM T

i ) e . £
& = % jus] % Q u_j_j %
Q 5 m] a
Fill’Sitty Sand, 10YR 5/2, moist, sand medium sized grains, _
| weil sorled, loose, silt fow plasticity, gravei fragments present Concrete/Grout |
(~5%), subangular to rounded
5 5
| 180 353.3] e .
Siit, very moist, 10YR 4/1, organics, low plasticity, some sands gv[él%assciggm

| present (~5%), very fine grained, very moist at 8', dense, some ]

clay (~5%}

3 -Hydrated -

Bentonite
1a Chips 10

[ v |

B v |

- ML - 10/20 .

~] Calorado

i Fe oxide staining Silica Sand 7
15 15

| 2" Dia., Sch 40 |

Fine to medium sized sand grains present (~30%) PVC, 20 Stot
Screen
i - Jifk—|—End Cap 1
108 339.4
COMMENTS

DATE: jolin/o?

S LFR




PROJECT NAME New City Cleaners WELL NUMBER MW5D

CLIENT _Landye Benneti Blunstein, LLP PAGE 1 CF 3
PROJECT LLOCATION _747 Stevens Drive, Richland WA DRILLING CONTRACTCOR_Environmental West Exploration Inc,
PROJECT NUMBER _027-30021-00 DRILLING METHOD _Sonic

LOCATION _SW porticn of property STAMP (IF APPLICABLE)} AND/OR NOTES

OVA EQUIPMENT _Mini Rae 2000 PiD

GROUND ELEVATION 359.4 #t _ HOLE DIAMETER 8-5/8" 0-19' hgs, 6-5/8" 19-54' bgs

Y FIRST ENCOUNTERED WATER_11.5 ft / Elev 347.9 ft

Y STABILIZED WATER_12.5 ft/ Elev 347.0 ft

BORING+WELL 2006 027-30021.GPJ LFR SEPT 2008.GDT 10M10/07

LOGGED BY MX|. DATE _5/16/07
— L o) P —
5 % @ e e Z g b
= @ g |EelEs LITHOLOGIC DESCRIPTION 2ol ¢ =
T 4w o l%S|es gg’_, 3 WELL DIAGRAM s
a5 S PR T - C5 B
0 e Py
Surface vegetation/weeds/gravel e
] Fill'Silty Sand, 10YR 5/2, moist, sand medium sized Concrete/Groul
grains, well sorted loose, silt low plasticity, gravei
1 fragments present (~5%), subangular to rounded
- 0.1
- 1.1
5 5
R _353.4; " Y
Silt, very moist, 10YR 4/1, organics, low plasticity, some 18 év%l%ass?gg‘m
| sands present (~5%), very fine grained, very moist at
g, dense, some clay {~5%)
10 04 10
i ¥
i Y
- ML -Hydrated
Bentonite
R hi
Fe Oxide staining Chigs
18 04 15
3 Fine to medium sized sand grains present (~30%} o8
20 20
COMMENTS {Continued Next Page)
! N4

APPROVED BY\;Z/LLE/AQJ M\{ DATE: !G/I’O/Q?

<3 Q



PROJECT NAME _New City Cleaners WELL NUMBER MW5D

BORING+WELL 2006 027-30021.GPJ LFR SEPT 2008.GDT 10/10/G7

CLIENT _Landye Benneit Blunstein, LLP PAGE 2 OF 3
w
o @ z o
b Eﬂi e | Z g o
= @ 3 |Fol|Es LITHOLOGIC DESCRIPTION 25| < et
E '&.JE 2! Eg 28| 3 WELL DIAGRAM i
j d B: S - — .
Lloz= |2 4|8 4
%] m & =}
i [T foo Y I PG Casing |
- ‘s L Sand gravel/cobbles, sand fine to medium grained, ’
gl 10YR 4/1, coarse gravel and cobbles are subangular to
- g L rounded, 10YR 6/1, dry to slightly moist, moderate to
rg 4 poorly sorted 0.5
- " ‘P
! 4
- . 0.2
L
25 : -Hydraied 25
4 Bentonite
- ’ Chips
.l
- )
.I
- ’ 02
.I
i ’
30 *] 30
+ Driller added water at 30' to cool down casing
- .‘
)
- 4 0.3
[
2 .
!
o .
35 ¢ 35
GM %4
8 ! 0.4
.I
L [
.I
i ." Poor recovery 38-55'
B 4
40 * 490
]
.l
! 10120
B [ i Colorado
' Silica Sand
- "
]
- 1]
4
45 ! 45
{ ]
[
[
3 L]
#
B +
L]
A b 2" Dia. Sch 40
. PVC, 20 Slot
h Screen
- ’
50 "4 50
COMNENTS (CGHH."IUEd Next Page)

I LFR

\AVAMAML{ DATE: IL_/IU/LM

APPROVED BY\%W/W#‘ )
0> (/




PROJECT NAME New City Cleaners WELL NUMBER MW5D

CLIENT _Landye Bennett Blunstein, LLP PAGE 3 OF 3
w
= o 42} = =
g e |a|2,02- 5| ¢ ¢
x w g 8 %% £ *g LITHOLOGIC DESCRIPTION Ig B % WELL DIAGRAM z
oS HTR=S . E=T% B
i ==z 516 |9 Wi g &
a & i a
] -
"
Hal 1
[~ GM ." -
| > 520 3074
Assume Silt, based on driller and lithofogy compared 1o -
| ML other borings, no recovery due to boulder —+—End Cap
54.0 3054/

BORING+WELL 2008 027-30021.GPJ LFR SEPT 2068.GDT 10/10/07

COMMENTS

APPROVED B?/fzz ; 6;4{(2_ i __ZLZ_A_A_J:,&_{ DATE: _[{) Ag/p;?

) 7




PROJECT NAME New City Cleaners WELL NUMBER MW&6S

CLIENT _Landye Bennett Blunstein, LLP PAGE t OF 2
PROJECT LOCATION 747 Stevens Drive, Richland WA DRILLING CONTRACTOR_Envirenmental West Expioration Ing. )
PROJECT NUMBER _027-30021-00 DRILLING METHOD _Sonic

LOCATION _Scuth/SE of NCC building STAMP (IF APPLICABLE) AND/OR NOTES

OVA EQUIPMENT Mini_ Rae 2000 FiD

GROUND ELEVATION 359.5ft HOLE DIAMETER _6-5/8"

TOP OF CASING ELEVATION 359.02f = HOLE DEPTH 214ft

¥ FIRST ENCOUNTERED WATER 11.5 ft/ Elev 348.0 ft

¥ STABILIZED WATER 12,3 ft / Elev 347.2 fl

BORING+WELL 2006 027-30021.GPJ LFR SEPT 2008.GDT 10110/07

LOGGED BY MXL DATE S5/18/07
£
-3 SO R P 2 =
< - g |EelEs LITHOLOGIC DESCRIPTION 2% €
z Y FREIE 28 WELL DIAGRAM T
as | we . L
@ w o
0.3 Asphalt \359.2, -
i ‘ Fill sitty gravel Concrete/Grout |
Fill
| 2.0 _357.54 4
: Sitty Sand with gravel/cobbles, moist, 10YR 4/2, sand fine 1o
R medium sized, moderate sorting, grave! and cobbles 2" to 6" i
inches in size, subangular o reunded, 10YR 5/, silt loose, low
| plasticity |
5 : 5
sm
- ~2" Dia. Sch 40 —
PVC Casing
Silt, very moist, $0YR 3/1, some sanrd present (~10% very fine E‘ggig;?g
: A =
10 grained), some clay (~5%), dense low plasticity, lots of Chips 10
crganics {root, bark, shell}, slight sulfur odor
B v i
B Y .
ML 1 eetom0 |
15 i . - Colorado 15
Silica Sand
R Clay increases to 30%, Fe oxide orange staining visible, ]
dense, moderate plasticity
~-2" Dia. Sch 40
B PVC, 20 Slot 1
20 Screen 20
COMMENTS {Continued Nexf Page)

APPROVED BY: / \QA

5/ \h iy DATE: ’0/1010} L LFB




PROJECT NAME _New City Cleaners WE LL N U M BE R MWGS

BORING+WELL 2008 027-30021.GPJ LFR SEPT 2006.GDT 10/10/07

CLIENT _Landye Bennelt Blunstein, LLP PAGE 2 OF 2
e E w =
§| rg a2 |2 g 3
= al|lEs = =
|:E gg g &9 iﬁ: ‘@ LITHOLOGIC |.3ESCR|PTION :’. E’ WELL DIAGRAM E
he 2 o L ~= g b
13 =z > i@ |DO w L
[ % | (=)

ML

- 9.4 238.1 t—-End Cap

COMMENTS
Lai A
APPROVED BY: %L@ \@_A__i_A_Ady DATE: /()Ao/ﬁ)/

() (/



PROJECT NAME New City Cleaners WELL NUMBER MWe6D

BORING+WELL 2006 (27-30021.GPJ LFR SEPT 2006.G0T 10G/1G/07

CLIENT _Landye Bennett Blunstein, LLP PAGE 1 CF 3
PROJECT LOCATION 747 Stevens Drive, Richland WA PRILLING CONTRACTOR_Environmental YWest Exploration Inc.
PROJECT NUMBER _027-30021-00 DRILLING METHOD _Sonig

LOCATION SE portion of property STAMP (IF APPLICABLE) AND/OR NOTES

OVA EQUIPMENT Mini Rae 2000 PID

GROUND ELEVATION 35954#% ~ HOLE DIAMETER 8-5/8" 0-19 bgs, 6-5/8" 19-59' bgs

¥ FIRST ENCOUNTERED WATER 11.5 ft { Elev 348.0 i

Y. STABILIZED WATER 12.5 ft/ Elev 347.0 i

LOGGED BY _MXL ~ DATE 5/18/07
= & 0 € Eory
& % 4 Q | Z & ]
= & 3 |EelEs LITHOLOGIC DESCRIPTION 2%l < =
z W 3 . s N E 31 2 WELL DIAGRAM T
5 as o o = . o —
g | 22 (28 |° 2l i
%3] ﬂ =
0.3 Asphalt 358.2 -
i . Fill silty grave! Conorete/Grout
Filt
" 20 357.5)
AR Silty Sand with gravel/cobbles, moist, 10YR 4/2, sand
B fine te medium sized, moderale sorting, gravel and
cobbles 2" to 8" inches in size, subangular to rounded,
| 10YR 5/1, siit loose, low plasticity o4
sM [
- Aan —-2" Dia. Sch 40
PVC Casing
- 03
i 1 1eo 3505 o4
Silt, very moist, 10YR 3/1, some sand present (~10% ’
10 very fine grained), some clay (~5%), dense low .10
piasticity, iots of organics (root, bark, shell), slight sulfer
| ador
AV
A 4 a1
- -Hydrated
Bentonite
- Chips
15 ME 15
81
. . - . o.
| Clay increase to 30%, Fe oxide staining visibie, dense, !
moderate plasticity
B 01
20 20
COMMENTS (Continued Next Page}

!

/

 APPROVED BY: /%_(% 14 0/N S A A g1 gDATE: fﬁ/lo/{}f

A '



PROJECT NAME New City Cleaners

WELL NUMBER MW6D

BORING+WELL 2006 027-30021.GPJ LFR SEPT 2006.G0T 10110107

L

Lsdees onte_jolio b

—
APPROVED BY: j

CLIENT _Landye Bennett Blunstein, LLP PAGE 2 OF 3
|
= o € =
2 % o QO |w Z 5 ]
= iy G lEelEg LITHOLOGIC DESCRIPTION 22| < pg
= Qz 7 1%0 Eg Eg 3 WELL DIAGRAM T
n | o = . = P
a =z 2 s (o o a iy
v i o )
Silt, very moist, 10YR 3/, some sand present (~10%
| very fine grained}, some clay (~5%), dense low
ML plasticity, lots of erganics (root, bark, shell), slight sulfer !
i oder {continued) -2 Dia. Sch 40
Color change to 10YR 41 ia. Sch 4
229 3368| | PVC Casing
i "y " Sandy gravelfcobbles, fine to medium sized sand ’
g grains, 10YR 4/1, coarse gravel and cobbles are
i % subangular to rounded, 10YR 6/1, dry to slightly moist,
1 moderate to poor sorlin
= : .‘ 9 0.2 -Hydrated 25
) Bentonile
- ‘et Chips
." -
2 iy
O" L,
g ] 4 0.1
." %‘
B ¥ ‘ f
30 4L 30
yry Drifler added water at 30' {o cool down heat on casing
3 o" L
ty
= L] -
¢’
i g
= L -
'
t 4l 4
|- L ] -
I
8 : .‘ 03 35
F ]
» [} 4
G o" L
= [ f
L] -
F ]
- # 1 0.0
L ] -
4’
- o gl 4
40 ‘e + 490
tyl 4
% ~=-10/20
5 [ ] ’ Colorado
LB Silica Sand
N -" -
t g4l 4
| o‘. o
i gl 9
- L] L,
F
45 LB 45
L L
Fi
5 le --2" Dia. Sch 40
f PVC, 20 Slot
| i i/l 1 0.4 Screen
» +
F J
w 14
- -
ri
| i
4
50 bt 9.z 20981 44 50
COMMENTS (Continued Nex!t Page}
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PROJECT NAME New City Cleaners

WELL NUMBER MW6D

BORING+WELL 2008 027-30021.GPJ LFR SEPT 2008.G07T 10/10/07

-

CLIENT _Landye Bennetl Blunstein, LLP PAGE 3 OF 3
- Ww W = —
8 i w2 2 &_| & g
T uy g g % % P ‘g LITHOLOGIC DESCRIPTION I<>—t E) % WELL DIAGRAM T

.3 L = : R
i =z S |5 |2 W a i
= (?:J [ & O
Silt, brown, 10YR 4/3, moist, dense, low plasticity,
| ML 51.0 some very fine gravel present (15%; , 8085] 4, . End Cap
Silt, blue, moist, Gley 1 3/10Y, some clay present '
| {(~5%}, some very fine sand present {15%), low
plasticity, dense
59 ML 0.1 55
- 0.2
59.0 300.5|
COMMENTS

APPROVED BY7/LL(/ 4!
&)

A A _A_LPATE: Joholo?

J




PROJECT NAME New City Cleanars

CLIENT _Landye Bennett Blunstein, LLP

WELL NUMBER MW7S

PAGE 1 OF 1

PROJECT LOCATION 747 Stevens Drive, Richiand WA

PROJECT NUMBER _027-30021-00

DRILLING CONTRACTOR Environmental West Exploration inc.

DRILLING METHOD _Scnic

LOCATION _East of NCC building

QVA EQUIPMENT _Mini Rae 2000 PiD

HOLE DIAMETER _6-5/8" __

¥ FIRST ENCOUNTERED WATER_12.0 ft / Elev 348.0 f;

Y STABILIZED WATER _12.8 ft / Elev 347.2 fi

LOGGED BY MXL/TFM

DATE _5M15/07

STAMP {IF APPLICABLE)} AND/OR NOTES

BORING+WELL 2006 027-30021.GPJ LFR SEPT 2006.GDT 10/10/07

~ H
APPROVED BY:

DATE: /. Z Q/Qf‘

Lt
T & o s 10 uy % 5
2 A 3 ifelts OLOG Qs £
T lﬂ% 3 % g = 3,3 LITHOLOGIC DESCRIPTICN Eﬁ WELL DIAGRAM =
5 22 |5 87|8 T 5
Q < i o
5] w e
Asphalt \359.2 7 "
| Fil, silty gravel Concrete/Grout |
.358.3]
B Silty Sand with gravel/cobbles, maist, 10YR 4/2, sand fine to 1
medium sized, moderate sorting, gravel and cobbles 2" to 6"
- inches in size, subangular to rounded {~25%), 10YR 5/, silt -
loose, low plasticity
5 5
s |—2" Dia. Sch 40 4
PVC Casing
- - Hydrated 1
Bentonite
10 Chips 10
B 348.0) .
Silt, very moist to wet, 10YR 4/1, organics present, low
R plasticity, some sands present (~5%), very fine grained, some - 10/20) |
~50,
clay present (~5%),dense Cotorado
- Silica Sand .
15 13
Sand Silt lense, very fine grained sand, wet, 10YR 6/2
. ML E
Fe oxide staining visible 16 to 18’
| 2" Dia. Sch 40
PVC, 20 Slot )
| Screen i
19.8 saozl 1 | End Cap
COMMENTS

GLFR




PROJECT NAME New City Cleaners WELL NUMBER MWT?7I

CLIENT _Landye Benneit Biunstein, LLP PAGE 1 OF 2
PROJECT .LOCATEON 747 Stevens Drive, Richland WA o DRILLING CONTRACTOR_Environmental West Exploration Inc.
PROJECT NUMBER _027-30021-00 DRILLING METHOD Sonic

LOCATION _East of NCC building STAMP (IF APPLICABLE) AND/OR NOTES

OVA EQUIPMENT _Mini Rae 2000 PID

GROUND ELEVATION 360.21 . HOLE DIAMETER _8-5/8" 0.1

TOP OF CASING ELEVATION 350.51f  HOLE DEPTH 295f
¥ FIRST ENCOUNTERED WATER 12,0 ft / Elev 348.2 ft

¥ STABILIZED WATER_12.9 ft / Elev 347.3 t

BORING+HWELL 2006 027-30021.GPJ LFR SEPT 2006.GDT 10/10/07

LOGGED BY MXL/TFM DATE _5/15/07
? § i Q |w % fﬂ;
= i 3 To E 5 LITHOLOGIC DESCRIPTON |-9~ B =
'_If_: § g @ gg o é _ q>; é WELL DIAGRAM &
i =z S |o @ i i
O < i [
o
e 0.3, Asphalt \359.9; .
i il % Fill silty gravel Concrele/Grout
1.7 358.5
= AR Sitty Sand with gravel/cobbles, maist, 10YR 4/2, sand fine to
At medium sized, moderate sorling, gravel and cobbles 2" to 6"
- inches in size, subangular to rounded (~25%), 10YR &/1, silt
loose, fow plasticity
5 5
B -2" Dia. Sch 40
PVC Casing
B -Hydrated
Bentonite
10 Chips 10
| 348.2
Silt, very moist to wet, 10YR 4/1, organics presert, low
| ¥ plasticity, some sands present {~5%), very fine grained
15 15
Sand Silt lense, very fine grained sand, wet, 10YR 6/2
i ML Fe oxide staining visible 16 to 18
20 20.0 3402 20
COMMENTS (Continued Next Page)
APPROVED BY: /L@, LA L A\ A_A.Ls [ DATE: /Mﬁ/o 7

- 0




PROJECT NAME New Cily Cleaners WELL NUMBER MW?7I

CLIENT _Landye Bennett Blunsiein, LLP PAGE 2 OF 2
g ¢ 2 g
£ E 3 %0 2o DESCRIPTION 2e £
z wa SleolE g LTHOLOGIC © ] WELL DIAGRAM T
o LS el TR : Se E
i =2=Z 2 4@ |o i &
Q & ] fa

Sandy gravel/cobbles, sand fine to medium, 10YR 4/1, coarse
gravel and cobbles are subangular to rounded, 10YR 6/1, .
moderate to poor sorting T le-10/20

Colorado
Silica Sand

28 GM 2"Dia. Sch40 126

PV, 20 Slot
Screen

~|—End Cap

T
- o P P Pa P Sm P ¥

-Bentonite
Peliets

BORING+WELL 2006 027-30021.GPJ LFR SEPT 2006.GDT 10410107

COMMENTS

APPROVED svr:h%q) A ' A A_ At pATE: /u/fo/fg?




PROJECT NAME_New City Cleaners WELL NUMBER MIW7D

CLIENT _Landve Benneti Blunstein, LLFP PAGE 1 OF 3
PROJECT LOCATION 747 Stevens Drive, Richland WA DRILLING CONTRACTOR_Envirgnmental West Exploration Inc.
PROJECT NUMBER _027-30021-00 DRILLING METHOD _Sonic )

LOCATION East of NCC huilding STAMP (IF APPLICABLE) AND/OR NOTES

OVA EQUIPMENT Mini Rae 2000 PID

GROUND ELEVATION 360.2 ft _ HOLE DIAMETER _8-5/8" 0-20' bgs, 6-5/8" 20-58' bgs
TOP OF CASING ELEVATION 350.75#t  HMOLE DEPTH 58.2f

¥ FIRST ENCOUNTERED WATER _12.0 1 / Elav 3482 1t

Y STABILIZED WATER_13.6 ft/ Elev 346.5

BORING+WELL 2008 027-30021.GPJ LFR SEPT 2006.GDT 10/10/07

LOGGED BY MXL/TFM DATE 5/14/07
Lu -
= o, [22] E P
. d o
A R O 5. & g
IE W BE} g % 8 'n_. 8 LITHOLOGIC DESCRIPTION z @ E WELL DIAGRAM E
oS g TR~ . = =
i =z o |% o @ a o]
o 7] i & )
1.3~ Asphalt \358.8 .
| Fili Fiil, silt with gravel Concrete/Groul
17 358 51
- RN Silty Sand with gravet/cobbles, moist, 10¥R 4/2, sand 1.0
R fine to medium sized, moderate sorting, gravel and
- SOPR cobbies 2" 10 6" inches in size, subangular to rounded
T (~25%), 10YR 5/1, silt loose, low plasticity
9 11
B -2" Dia. Sch 40
ey PV(C Casing
B SM T
10 10 ]
- BHRIERY 24z 12
Silt, very moist to wel, 10YR 4/1, organics present, low d
[ plasticity, some sands present (~5%), very fine grained ~Hydrated
Y Rentonite
| Chips
15 14 15
Sand Silt lense, very fine grained sand, wet, 10YR 6/2
] ML Fe oxide staining visibie 16 to 1&
- 16
20 20
COMMENTS {Continued Next Page)

APPROVED BY\:ﬂ

N AL in, DATE: LGMA(,/Qf
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PROJECT NAME New City Cleaners

WELL NUMBER MW7D

BORING+WELL 2008 027-30021,GPJ LFR SEPT 2006.GDT 10/10/07

CLIENT Landye Bennetl Blunstein, LLP PAGE 2 OF 3
w
& a w0 £ o
8| Zg a2 |2 5 | & g
w d 10} o = =
- §u§3 g g S Eﬁ’j LITHOLCGIC ?ESCRIPTION g‘g % WELL DIAGRAM T
& = % ) % (=] B =~ g &
= & ] E &
ML [{]]1] 1205 33a7
| W Sandy gravel/cobbles, sand fine to medium sized R
1 g | grains, 10YR 4/1, coarse gravel and cobbles are
| L :gg?nngguiar to rounded, 10YR 6/1, moderate to poor 2" Dia. Sch 40 1
o g d PVC Casing
_ o‘ L N
t| g4 {
L - - -5
4
tg i
25 M 1.4 -Hydrated 28
[, .
a Bentonite
B o1 Chips E
r,
. tig i
» L §
L,
B tigd N
.‘l' -
L. ' F =
L L
30 4 12 30
: : Critler added water 1o cool down casing at 30" ‘
F 4
2 hod .
» L
- [ -
o gk
» L
2 4 "
I [
- » L
4 4
I 4
35 o e 1 10 35
t g 4
s ., 4
#
tigl i
B ML n
L
- ' L -
d -
4
K MR —'Eentonite 1
4 ellets
40 VK 0.8 46
.‘ -
B Iy [ 10420 .
ol | o Colorado
- Jr Silica Sand .
L] -
- 4 i
’e A
L] -
- p ] i
a5 /|4 ]
" LY 08 45
rg |
~ l" - -
tg |
B L 1® 4
F 2
| : 1 2" Dia, Sch 40 .
S PVC, 20 Siot
| t 4 Screen A
» A -
50 4T 50
COMMENTS (Continued Next Page)

APPROVED BY:

DATE: [ d/ Qé)f

JLFR




PROJECT NAME New City Cleaners WELL NUMBER MWT7D

BORING+WELL 2005 027-30021.GPJ LFR SEPT 2006.GDT 10/10/07

CLIENT _Landye Bennetl Blunstein, LLP PAGE 3 OF 3
F]
= @ 3 =
3 E o Q| Z 5 2
= i 3 ZolEg LITHOLOGIC DESCRIFTION 22l = =
z o= G 1%0lE 3 281 2 WELL DIAGRAM T
a o> o : = N
a 2=z SR IC I 4ol e i
I3 i o 0
o" +o T
. GM [Hel 1
¥ AN
B 523 Silt, brown, 10YR 4/3, moist, dense, fow plasticity, 0.6
" some fine sand present (15%)
- Sill, moist, Gley 1 3/10Y, some clay present (~5%), —End Cap
some very fine sand grains present (15%), low
B plasticity, dense
|85 ML 07 93
-Bentonite
" Pellets
- 58.2 2020| 08
COMMENTS

APPROVED BY:LZZ  DATE: [ O/'{j ¥




PROJECT NAME New City Cleaners

CLIENT _Landye Bennett Blunstein, LLP

WELL NUMBER MW8S

PAGE 1 OF 1

BORING+WELL 2008 027.30021.GPJ LFR SEPT 2006.GDT 106/10/07

FROJECT LOCATION 747 Stevens Drive, Richland WA

DRILLING CONTRACTOR_Environmental YWest Exploration Inc.

PROJECT NUMBER _027-30021-00

DRILLING METHOD _Sonic

LOCATION NE corner of property

OVA EQUIPMENT Mini Rae 2000 PiD

STAMP (IF APPLICABLE) AND/OR NOTES

GROUND ELEVATION 360.2 fi

TOP OF CASING ELEVATION 358,66 ft  HOLE DEPTH 175f
¥ FIRST ENCOUNTERED WATER 11,5 ft/ Elev 348.7 ft
Y. STABILIZED WATER_12.0 ft / Elev 348.2

HOLE DIAMETER 6-5/8"

LOGGED BY _MAL_

DATE 5/16/07

— L 0 .
3 % x ;12 |a £ ]
= i G Eo|Eg LITHOLOGIC DESCRIPTION 8 5 =
= HE | 4 %%ed £ WELL DIAGRAM T
& o5 ARl AR : = e
] =Z 246 O i &
O <L ] [w]
o
AAAAAAAA - 0.3, Asphalt \350.9 -
| - Fill, siit with gravet Cancrete/Graut |
i
| 20 3582 N
; Silty Sand with gravel cobbles, moist, 10YR 4/2, sand fine to
i medium sized, moderate soriing, gravel and cobbles 2" 1o 6" ]
inches in size, subangular to rounded (~25%), 10YR 5/1, silt
[ loose, low plasticity 2" Dia. Sch 40 i
5 PVC Casing 5
B 3542 . A
Silt, moist, 10YR 4/1, crganics present, iow plasticity, some ggg{gﬁg
| sands present (~5%j}, very fine grained, dense, very mois at 8' Chips |
19 ' F-10/20 10
Colerado
= ilica Sand -
7 Fe oxide staining visiable 11-17.5' Silica San
R ML b 4 i
2" Dia. Sch 40
Increase in sand grains at 14' PVC, 20 Slot
Screen
15 15
i B Cnd Cap E
i 17.5 3427 -Bentonite 7
T Pellets
COMMENTS

i DATE: w{Qm_//() /L’]

gl



PROJECT NAME New City Cleaners

CLIENT _Landye Bennett Blunstein, LLP

WELL NUMBER MW8D

PAGE 1 OF 3

PROJECT LOCATION 747 Stevens Drive, Richland WA

PROJECT NUMBER _027-30021-00

DRILLING CONTRACTOR_Environmental West Exploration Inc.

DRILLING METHOD _Sonic

LOCATION NE corner of property

OVA EQUIPMENT _Mini Rae 2000 PID

GROUND ELEVATION 360f
TOP OF CASING ELEVATION 35957 ft

HOLE DIAMETER _8-5/8" 0-20' bgs, 6-5/8" 20-59' bgs

HOLE DEPTH 89.0R

Y FIRST ENCOUNTERED WATER 11.5 ft / Elev 348.5 ft

Y STABILIZED WATER 13.0 ft/ Flev 347.0 f

LOGGED BY _MXL

DATE 5/16/07

STAMP (IF APPLICABLE) AND/IOR NOTES

WELL DIAGRAM

DEPTH (feet)

-2" Dia. Sch 40
PVC Casing

20

= &1 > 4] =
& oo wl 2 |0 g Z g
= [TH} T I O . Ol &
T [reyes) e3> O |a 8 =T LITHOLOGIC DESCRIPTION =T £
El @2 |28 4 |s85e ‘ SN
% =Z wwl = % [a] i} 2
I [ o 2
[ & Lt T
N 0.3, Asphalt 359,74
| Fil Filt, silt with gravel
i
| 2.0 358.0
: Silty Sand with gravel/cobbles, moist, 10YR 4/2,
| sand fine to medium sized, moderate sorting, 07
- gravel and cobbles 2" to 6" inches in size, )
| sm | subanguiar to rounded {(~25%), 10YR 5/1, silt
R lcose, low plasticity
5
| s ‘ 540 4,
Silt, moist, 10YR 4/1, organics present, low '
B plasticity, some sands present (~5%), very fine
grained, dense, very moist to wet at 8'
| 2.1
10
B - . S 28
¥ Fe oxide staining visiable 11-18'
B ML
L h 4
3 increase in sand at 14'
15
MWeD -15 e
i G o
i Mv\éi%)a)?ﬁ ““““ 180 342.0( 6.0
' bt Sandy gravel/cobbles, sand fine to medium sized
| ey grains, 10¥YR 4/1, coarse gravel and cobbles are
L subangular to rounded, 10YR 6/1, moderate to
20 L poor sorling
COMMENTS {Continued Next Page)

BORING+WELL 2006 027-30021.GPJ LFR SEPT 2006.GDT 10/10/07

DATE: _/ QZM/Q?




BORING+WELL 2006 027-30021.GPJ LFR SEPT 2006.GDT 10/10/67

PROJECT NAME New City Cleaners

WELL NUMBER MW8D

CLIENT _Landye Bennelt Blunstein, LLF PAGE 2 OF 3
— Lu @ = o=
& % o 1 Z 9 |w Z g @
= LE EY S |IolEg LITHOLOGIC DESCRIPTION 2zl < =
= g 29| ¢ |29 <3| 3 WELL DIAGRAM z
o as g O s | W= . > 5 o
i =2z @ =2 (g |2 =t o o
o by & o T [
- L N N
o # Sandy gravel/cobbles, sand fine to medium sized
i Mv@vs%-gg,s X ' grains, 10YR 4/1, coarse grave! and cobbles are 60 .
UL subangular to rounded, 10YR 6/1, moderate to '
| i poor sorling (continued) a2 |
il - '
P
o Fl Fi -~
." -
2 4.7 i
L] L |
25 hpd 14 Hydrated 28
o | Bentonite
X 7 Chips e
Ny
. -
~ F -
b gl d
B .‘r - 1.9 R
t 4
= { ) - 4
F
vy
30 - %- 20 30
&
byl i
| L J
¥ 4
g & 26 .
Ll -
F
L 'y d i
» L
F
- sy d 20 .
-‘, L
35 v (A7 35
t" L,
B t gl 05 T
L] L,
- 7 -
: L 4
5 - e " 0.4 .
tHa |
- - - -4
[ ] .
tyd -
40 0 N-t0120 40
NP Colorado
B R Silica Sand E
rgl 4
R St |
- 4l B 1.9 g
C" -
- ’ A -
Ll -
45 "' ) 45
H l" -
- ; 2 a i 20 E
l" o 2" [ia, Sch 40 N
3 tyl 4 PVC, 20 Slot
K Screen
- F 4 -
Ny
L] L |
3 ’ R
Ny y
50 . 50
COMMENTS (Continued Next Page)

DATE: /0/{0/0/7'




PROJECT NAME _New City Cleaners WELL NUMBER MWS8D

EORING+WELL 2006 027-30021.GPJ LFR SEPT 2006.GDT 10110/07

CLIENT _Landye Bennett Blunstein, LLP PAGE 3 OF 3
wwl -
= a > @ 3 =
£ cf [ 9 8,02 5| & g
= w g % 8 g 5 g E g LITHOLOGIC DESCRIPTION E g % WELL DIAGRAM T
o J = - b= ol
5| %2 |33 S |g7|8 0ol i
&) < a4 o a [
o3
— - Hend ' -309.8] o5
ML | 1508, Silt, brown, 10YR 4/3, moist, dense, low plasticity, .apszl o5
3 some fine sand present (15%) :
Silt, moist, Gley 1 3/10Y, some clay present —{—-End Cap
I {(~5%), some very fine sand grains present (15%), B
low plasticity, dense
55 ML 05 55
-Bentonite
2 Pellets
s 0.5
= 59.0 30104
COMMENTS

I\ AAALf DATE: fc%a/ﬂf

&, <)




PROJECT NAME New City Cleaners

CLIENT _Landye Bennett Blunsiein, LLP

WELL NUMBER MW9S

PAGE 1 OF 2

PROJECT LOCATION 747 Stevens Drive, Richland WA

PROJECT NUMBER _027-30021-00

LOCATION N/NW portion of property

OVA EQUIPMENT Mini Rae 2000 FID

GROUND ELEVATION 35881

TOP OF CASING ELEVATION 359.54 ft
¥ FIRST ENGOUNTERED WATER_11.0 ft / Elev 348.8 ft

HOLE DIAMETER 6-5/8"

HOLE BEPTH 210/

Y. STABILIZED WATER 12,4 ft / Elev 347.4 ft

LOGGED BY MXL DATE _5/17/07

DRILLING CONTRACTOR_Environmental West Exploration Inc.

DRILLING METHOD _Sonic

STAMP (IF APPLICABLE) AND/OR NOTES

[
g &, o | 2 g
o B O O P | O . S £
E W g 8 & 8 E ﬁ LITHOLOGIC DESCRIPTION }E § WELL DIAGRAM T
5 32 |5 |E7|87 5~ 0
o < o ]
I
Gravel surface ~
| Fill Fill, silt with gravel Concrete/Grout
| 2.0 3578
: Silty Sand with gravel cobbles, moist, 10YR 4/2, sand fine to
| medium sized, mederate sorting, gravel and cobbies 2" to 6"
L inches in size, s_u_bangular te rounded (~25%), 10YR 5/1, silt
| sm [ M loose, low piasticity 2" Dia, Sch 40
5 PVYC Casing 5
i 11 le 3538
Silt, very moist, 10YR 4/1, organics present, moderate Egg[&ﬁ%
2 plasticity, some sands present (~5%}), very fine grained, Chips
dense, very moist towet at 11'
10 10
5 V4
i ¥ Fe oxide staining visiable a-
- ML 110120
Cp_lorado
i Increase in fine to very fine grained sand af 13.8 10 16.2' Silica Sand
15 (20%), well sorted, loose, low plasticity, very maoist to wet 15
R 2" Dia, Sch 40
PVC, 20 Slot
3 Screen
20 Sandy Silt lense (19.5'-20.7", locse, low plasticily, moist to == 20
COMMENTS (Continued Next Page}

BORING+WELL 2006 (27-30021.GPJ LFR SEPT 2006.CGDT 16/10/07

APPROVED B:ﬁu_@

DATE: __f’_Q/m./Q_Z
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PROJECT NAME _New City Cleaners WELL NUMBER MW9S

CLIENT _Landye Bennet{ Blunstein, LLP PAGE 2 OF 2
L
T o o 2 5
) ﬁ & n | = @ (=) @
= & S |EQIER LITHOLOGIC DESCRIPTION = <
x purl % 120108 g WELL DIAGRAM T
a. &3 e : S e
i ==z 21 O u |
o & o a
wet, 10YR 3/1
] o

Pellets

BORING+WELL 2008 027-30021.GPJ LFR SEPT 2006.GDT 10/10/07

COMMENTS

LFR

«j DATE: /O/IJZ/JJ’i




PROJECT NAME New City Cleaners WELL NUMBER MW9D

CLIENT _Landye Bennett Blunstein, LLP PAGE 1 OF 3
PROJECT LOCATION 747 Stevens Prive, Richland WA DRILLING CONTRACTOR_Environmental West Expleration Ine,
PROJECT NUMBER §27-30521-00 DRILLING METHOD _Sonic

LOCATION _NANW portion of property STAMP {IF APPLICABLE) AND/OR NOTES

OVA EQUIPMENT Mini Rae 2000 PID

GROUND ELEVATION 3588ft  HOLE DIAMETER 3-5/8" 0-1¢ bgs, 6-5/8" 19-58.85' bgs
TOP OF CASING ELEVATION 359.46ft = HOLE DEPTH 589ft .
¥ FIRST ENCOUNTERED WATER 11,0 ft / Elev 348.8 ft

Y STABILIZED WATER 12.8 1t/ Elev 347.1 1t

BORING+WELL 2008 027-30021.GPJ LFR SEPT 2006.GDT 1GH0/07

I.OGGED BY _MXL DATE 517107 .
w
E= o w € [
g1 g |a|2,02- 8| & g
T éjg g %% E g LITHOLOGIC PESCRIPTION gé % WELL DIAGRAM T
& == S |a (e w3 i
a & o E &
Gravel surface -
| - Fil, silt with gravel Concrete/Grout
| 2.0 357.8)
; Silty Sand with gravel/cobbles, moist, 10YR 4/2, sand
| fine to medium sized, moderate sorting, gravel and 00
cobbles 2" to 6” inches in size, subanguiar to rounded ‘
| {(~25%}, 10YR 51, silt icose, iow plasticity
5 5
i l-leo 3528 o,
Silt, very moist, 10YR 411, organics present, madium ’
| plasticity, some sands present (~5%), very fine grained,
dense, very moist to wet at 11'
. 0.0
10 10
5 ¥
i v Fe oxide staining visiable
- ML
| 0.2
Increase in fine to very fine grained sand (20%) at13.8
15 to 16.2', well soried, loose, low plasticity, very moist to 2% (Yia. Sch 40 15
wet PVC Casing
R 05
20 Sandy Silt lense (19.5'-20.7"), locse. low plasticity 20
COMMENTS (Continued Next Page)

Pl

APPROVED BY\:%,Q_’{Q)A (N A_A g f DATE: /U//C)/Q/
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PROJECT NAME New City Cleaners WE LL N U MBER MW9D

CLIENT _Landve Bennett Blunstein, LLP PAGE 2 OF 3
L
= o W) = ey
8 3 |wlg. |2 g | § 8
= d 0] e = o =
E H%’ g % N LITHOLOGIC DESCRIPTION :: @ % WELL DIAGRAM I
n. s T R . Se O =
w =Z = i o W 5 Lﬂﬂ
a & o | & a]
moist to wet, 10YR 3/1 c4
3 il Q0
214 3384 44 7
1 YN Sandy gravel/cobbles, sand fine to medium sized ‘
g 1 grains, 10YR 4/1, coarse gravel and cobbles are 7
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PROJECT NAME New Cily Cleaners
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APPENDIX B

Groundwater Water Level Data (Site Water
Levels and Columbia River Stage,
Potentiometric Maps)
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