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Construction Completion Report 

Groundwater Interim Action – Phase 1 

Former Frank Wear Dry Cleaner 

Yakima, Washington 

 

1.0 INTRODUCTION 

This Construction Completion Report (CCR) summarizes and documents the Phase 1 environmental 

construction activities completed for the groundwater interim actions at the former Frank Wear 

Cleaners Site in Yakima, Washington.  These interim actions are being completed by the Washington 

Department of Ecology (Ecology) to address tetrachloroethylene (PCE) and other volatile organic 

compounds in soil and groundwater at the Site and are described in the Draft Groundwater 

Remediation System Interim Action Plan (IAP) for the former Frank Wear Cleaners Site (Hart Crowser 

2013).  The interim actions selected for the Site as described in the IAP include enhanced in situ 

groundwater treatment through bioremediation, natural attenuation, institutional controls, and 

compliance monitoring.   

The primary component of the groundwater interim action is in situ bioremediation using a 

groundwater recirculation system.  The groundwater recirculation system is designed to continuously 

extract groundwater from downgradient extraction wells; convey the groundwater to a remediation 

building where the groundwater is amended with soluble substrate consisting of electron donors and 

nutrients to promote biological degradation of the contaminants; and inject the amended 

groundwater back into the subsurface to create a recirculation cell.  Phase 1 of the groundwater 

recirculation system construction was substantially completed from September through November 

2013 under the oversight of Hart Crowser and included the installation of 12 injection/extraction wells, 

installation of the remediation building and associated equipment, and trenching and pipe installation 

to connect eight of the 12 injection/extraction wells to the remediation building.  Phase 2 of the 

groundwater remediation system is planned for the summer of 2015 and will include trenching and 

pipe installation to connect the remaining four extraction wells and re-piping at the remediation 

building to convert four extraction wells to injection wells.   

This work was completed in accordance with the provisions of the Washington State Model Toxics 

Control Act (MTCA) and its implementing regulations of the Washington Administrative Code (WAC) 

Chapter 173-340, under the direction of Ecology’s Toxics Cleanup Program (TCP).   

1.1 Purpose of Report 

The purpose of this CCR is to describe and document all of the major elements of the Phase 1 

construction work completed for the groundwater interim action.  Changes to the original design 

defined in the Contract Drawings and Specifications are also identified and described.   
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1.2 Report Organization 

This CCR is organized into the following report sections as follows: 

 Section 2.0 – Site Background; includes a description of the Site location, Site history, summary of 

the environmental conditions, and the selection of the groundwater interim action. 

 Section 3.0 – System Design and Pre-Construction Activities; describes the system design, 

contractor procurement process, contractor selection, the pre-construction meeting, contractor 

submittals, permitting requirements, and the recirculation well installations. 

 Section 4.0 – Phase 1 Groundwater Interim Action Construction Activities; provides a description 

of the major components of the construction activities including mobilization and Site preparation, 

installation of the groundwater recirculation and treatment system, trenching and pipe 

installation, vault and wellhead connections, utilities, surveys, soil disposal, Site restoration, and 

contractor demobilization.    

 Section 5.0 – Change Orders and Project Deviations; describes the change orders issued and 

project deviations from the Contract Plans and Specifications. 

 Section 6.0 – Construction Oversight and Documentation; describes the construction 

management tasks performed by Hart Crowser. 

 Section 7.0 – Construction Completion Schedule and Issues; provides a summary of the overall 

adherence to the construction schedule and identification of any construction issues. 

 Section 8.0 – References. 

Appendix A contains the as-built drawings including pre-construction conditions.  Sheet 1 in Appendix 

A provides a vicinity map showing the location of the Site.  Sheet 2 in Appendix A provides a plan view 

of the Site layout and adjacent properties.   

Approval of the contractor’s, Engineering/Remediation Resource Group (ERRG), submittals are 

provided in Appendix B.  Appendix C shows select photographs of the construction progress.  Well 

construction logs are included in Appendix D.  Change orders are provided in Appendix E.  The Hart 

Crowser Daily Field Reports completed during construction activities are provided in Appendix F. 

1.3 Limitations 

Work for this project was performed, and this report prepared, in general accordance with generally 

accepted professional practices for the nature and conditions of the work completed in the same or 

similar localities, at the time the work was performed.  It is intended for the exclusive use of the 

Department of Ecology for specific application to the former Frank Wear Cleaners Site.  This report is 

not meant to represent a legal opinion.  No other warranty, express or implied, is made. 
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2.0 SITE BACKGROUND 

The following sections present the Site setting, surrounding area information, Site use history, and a 

description of previous environmental activities at the Site.  

2.1 Site Location  

The Site is located at 106 South 3rd Avenue, Yakima, Washington (Sheets 1 and 2 of Appendix A).  The 

assigned Ecology Facility Site ID number for this Site is 444 and the Cleanup Site ID number is 4194.  

The former Frank Wear property is now a vacant gravel lot zoned within the Central Business District.  

The property is 0.16 acres in size and located within the northeast quarter of the southeast quarter of 

Section 24, Township 13 North, and Range 18 East of the Willamette Meridian, Yakima County, 

Washington.  The property is bounded to the north by a privately owned asphalt parking lot, an alley 

and businesses to the west, a children’s daycare facility (Buckle My Shoe Early Learning Center) to the 

south, and by South 3rd Avenue to the east (Sheet 2 of Appendix A).  South of the daycare facility is a 

former boat dealership property, now occupied by the Central Washington Comprehensive Mental 

Health facility (CWCMH), which extends south to West Walnut Street.  Sheet 2 of Appendix A provides 

a Site Plan showing the current Site layout and adjacent properties.   

The Frank Wear Site is part of the larger Yakima Railroad Area (YRRA; Facility Site ID number 500 and 

Cleanup Site ID number 3632), a study area established by Ecology to investigate area-wide 

groundwater contamination.  The YRRA consists of approximately 6 square miles of numerous 

contaminated small sites with commingled PCE plumes centered along the Burlington Northern-Santa 

Fe Railroad. 

2.2 Site History and Environmental Conditions  

Dry cleaning businesses operated at the Frank Wear Site from the early 1940s to 2000.  The dry 

cleaning operations primarily used Stoddard solvent as the dry cleaning fluid, although sometime 

during the 1970s, the business began using PCE as the dry cleaning solvent.  Spills, overflows, and leaks 

from equipment, and the on-site disposal of sludges from the spent solvent reclamation process have 

resulted in PCE contamination in soils and groundwater at the Site.  Based on these releases, the Site 

has been identified as one source of chlorinated volatile organic compounds (cVOCs) within the 

broader YRRA plume.  

Previous environmental investigations and interim cleanup actions have been conducted by various 

parties including Ecology since 1989 and are described in the IAP.  Past groundwater monitoring has 

shown PCE concentrations up to 43,500 micrograms per liter (µg/L) in monitoring well MW-10 on the 

property within the footprint of the former dry cleaning building.  The most recent investigation was the 

Data Gap Investigation completed in 2012 to delineate the extent of cVOC contamination in soil and 

groundwater (Hart Crowser 2012).  Results of this investigation showed that PCE has migrated into the 

subsurface soils and groundwater to depths between 40 and 60 feet at and near the Frank Wear 

property.  The horizontal extent of the PCE contamination in shallow groundwater extends from the 

Frank Wear property to downgradient wells MW-22 and MW-25 (Sheet 2 of Appendix A).  Groundwater 

samples collected from most of the Site shallow monitoring wells (approximately 35 feet deep or less) 
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exceeded the MTCA Method B Cleanup Level for PCE of 5.0 µg/L.  The Data Gap Investigation also 

showed detections of PCE in the on-property deep well, MW-18 (90 feet deep), suggesting vertical 

migration at depth, but off-site migration in the deeper zone did not appear to be occurring.   

The Data Gap Investigation included an assessment of bioremediation data that indicated the 

subsurface conditions were favorable for an enhanced in situ bioremediation groundwater remedy.  A 

bioremediation remedy utilizing a reductive dechlorination process was estimated to be the most 

effective remedy to reduce PCE concentrations to below the MTCA cleanup levels.  The Data Gap 

Investigation concluded that the proposed groundwater remedy using enhanced in situ 

bioremediation with a recirculation system to deliver amendment as described in the 2007 Feasibility 

Study (FS) was still appropriate for the Frank Wear Site.  Based on the Site conditions, the most 

effective operation of a recirculation system may be during periods of high water during the irrigation 

season to more effectively target the contaminants that are vertically distributed throughout the soil 

matrix and shallow aquifer.   

2.3 Selection of the Groundwater Interim Action 

Hart Crowser completed a draft FS comparing different remedial action approaches that will 

effectively meet the remedial action objectives and cleanup standards (Hart Crowser 2007).  

Based on the evaluation of all of the alternatives identified in the IAP, a remedial action involving in 

situ bioremediation using a groundwater recirculation system with a soluble remediation substrate 

(amendment) and soil vapor extraction (SVE) provided the lowest cost alternative that was protective 

and satisfied the MTCA evaluation criteria described above.  Other components of the selected 

alternative include natural attenuation, compliance monitoring, and institutional controls. 

In this alternative, groundwater is continuously extracted from downgradient extraction wells, 

amended with substrate consisting of electron donors and nutrients to promote biological degradation 

of the contaminants, and re-injected into the subsurface at upgradient injection wells to create a 

recirculation cell.  The in situ bioremediation alternative, using groundwater recirculation, directly 

reduces the quantity, toxicity, and volume of contaminants in soil and groundwater by either removing 

the contaminants from the subsurface or by destroying the contaminant mass in place.  The in situ 

bioremediation alternative using groundwater recirculation was the least costly of all the alternatives.  

The SVE system was installed by Ecology in April 2012 as an interim cleanup action designed to 

mitigate vapor intrusion and remove VOC mass from the subsurface.  The implementation of the SVE 

system is consistent with the selected in situ bioremediation groundwater alternative and will 

augment the groundwater cleanup action and enhance the remediation timeframe through the 

removal of VOCs from the vadose zone.   
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3.0 SYSTEM DESIGN AND PRE-CONSTRUCTION 

ACTIVITIES 

The following sections present a summary of the remedial design approach and elements and the 

major pre-construction activities completed in preparation for the on-site construction.  The pre-

construction activities included preparation of the design specifications and plans, contractor selection 

and submittals, permitting, and installation of extraction and injection wells.  These activities are 

described in the following sections.   

3.1 System Design  

The key component for the in situ bioremediation approach is a groundwater recirculation and 

treatment system (GTS).  For this approach, 10 new extraction/injection wells were installed for the 

recirculation system and two of the existing monitoring wells were over-drilled and converted to 

extraction wells.   

The GTS will continually extract groundwater from downgradient extraction wells and convey it to a 

remediation building (GTS building) where it is amended with a substrate consisting of electron donors 

and nutrients that stimulate the reductive dechlorination process.  Reductive dechlorination 

sequentially converts PCE to breakdown products, trichloroethene (TCE), cis-1,2-dichloroethene (cis - 

1,2-cDCE), and vinyl chloride (VC), and eventually to ethene and ethane gas, end products that are 

essentially harmless and easily broken down by other indigenous bacteria.  The amended groundwater 

is injected into upgradient wells to create a recirculation cell.  This approach results in the fastest and 

best contact between amendments and contaminants, captures re-injected amendments, provides 

downgradient hydraulic control, and accelerates Site cleanup.  This approach also is an effective 

method for addressing contaminant sources under buildings, such as the adjacent daycare facility. 

At the Frank Wear Site two recirculation treatment areas are designed.  The first recirculation 

treatment area consists of four new extraction wells installed to the south of the daycare facility 

building, covered parking area, and garage.  Groundwater is extracted from these four wells, pumped 

to the GTS building, amended, and injected into four new injection wells installed to the north 

(upgradient) of the Frank Wear property.  To address the high levels of PCE at the north property 

boundary, such as the levels found in SPW-12 (2,300 µg/L, April 9, 2012), the injection wells were 

installed approximately 40 feet to the north of the property boundary to allow amendment to be 

recirculated through this contaminated area. 

The new extraction/injection wells were installed between 35 and 40 feet below ground surface to 

address contamination found in the deeper portions of the shallow aquifer.  The amendment initially 

consists of complex lactates that act as a surfactant to remove PCE sorbed to the soil matrix and at the 

same time provide a carbon source (electron donors) needed for the reductive dechlorination process.  

This step is followed by additional electron donor additions, nutrients, and surfactants until the PCE 

and degradation products have been treated to acceptable levels.  It is estimated that the recirculation 

system in the first treatment area would operate for approximately 12 to 18 months based on the area 
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of contamination, estimated electron acceptor/contaminant mass, and existing oxidative state of  

the aquifer.   

At the completion of operating the first recirculation treatment area, the second recirculation 

treatment area will become operational.  The second recirculation treatment area consists of four 

extraction wells (two new and two existing wells (MW-3 and MW-4)) along the south side of the 

CWCMH building and West Walnut Street.  Groundwater is extracted from these four wells, pumped 

to the GTS building, amended and injected into the four wells immediately south of the children’s 

daycare center building (originally used for extraction wells in the first recirculation treatment area).  

This treatment area is estimated to operate approximately 12 to 18 months, assuming adequate 

groundwater volume are extracted and re-injected at the Site. 

3.2 Contractor Procurement 

Hart Crowser, under contract to Ecology, provided the environmental engineering services to design 

the groundwater interim action and provide construction oversight of the contractors during the 

construction phase.  Hart Crowser was responsible for the preparation of design plans, specifications, 

and other contract documents to support Ecology’s procurement of a construction contractor.   

Detailed plans and specifications were prepared to implement all phases of the groundwater interim 

action and were based on the extent and magnitude of contaminated groundwater, known subsurface 

conditions, and physical obstructions on the ground surface (i.e., City of Yakima right of way).  The 

installation of the extraction/injection wells was handled as a separate portion of the work with Hart 

Crowser subcontracting this work (See Section 3.7).  The remaining portions of the interim action, 

including the installation of the remediation building and associated equipment, and trenching and 

pipe installation to connect all of the injection/extraction wells to the remediation building, were to be 

conducted by a construction contractor selected through the public bid solicitation process.   

Hart Crowser prepared a bid package including the plans, specifications, and engineer’s cost estimate, 

for Ecology to solicit bids from construction contractors through the public bid solicitation process.  

The scope of the work that went out to bid included the following: 

 General conditions, including mobilization/ demobilization, bonds, insurance, project 

administration and submittals, surveying, environmental testing and controls, traffic controls, 

loading and hauling Ecology-furnished equipment, and project closeout; 

 Construction of all twelve of the injection/extraction well head vaults, assemblies, and well piping;  

 Construction of the remediation building slab;  

 Remediation building installation; 

 Electrical system; and 

 Site improvements and Site restoration. 

Ecology-furnished equipment included the remediation system building that was a prefabricated 

building previously assembled by Hart Crowser, a polyethylene mixing tank with a mixer motor and 
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tank heater, and the extraction pumps.  The remediation building includes the control panel, flow 

meters, pressure transducers, transfer pump, and other components. 

Ecology issued the request for bids on July 31, 2013.  A voluntary pre-bid Site walk for potential 

bidders was held on August 15, 2013.  Bids were due on August 27, 2013. 

3.3 Contractor Selection 

After an evaluation of the bids received, Engineering/Remediation Reconstruction Group, Inc. 

(ERRG), based in Martinez, California, was awarded the construction contract (Contract).  The Notice 

to Proceed with the work was issued by Ecology on October 7, 2013.  ERRG and their subcontractors 

were responsible for the implementation of the construction activities as specified in the Contract 

Drawings and Specifications.  As the prime contractor, ERRG provided labor, equipment, and 

operations management for the project.  ERRG also provided project management and field 

oversight of their subcontractors and vendors.   

3.4 Pre-Construction Meeting 

Prior to initiation of the on-site construction activities, a pre-construction conference call was held on 

October 16, 2013, with key personnel from Ecology, Hart Crowser, and ERRG.  The topics discussed 

included staff introductions and roles, communications, project goals and expectations, contract 

requirements included conditions and terms of payment, construction schedule, contractor 

submittals, permitting requirements, change order process, health and safety requirements, and 

questions and clarifications on the Contract Drawings and Specifications. 

3.5 Contractor Submittals  

In accordance with the Contract Specifications, ERRG and their subcontractors and/or vendors were 

required to prepare and deliver submittals to Hart Crowser for review and approval, prior to 

implementing the work.  These submittals included a construction schedule, health and safety plan, 

contractor quality control plan, shop drawings, and product data on materials.   

Hart Crowser reviewed the submittals and either approved or requested revisions to the submittals.  

Each ERRG submittal was accompanied by a transmittal form that was used to identify the 

submittal, its corresponding specification reference, and the submittal date; and to track review 

comments and approval by Hart Crowser.  Hart Crowser recorded review comments and approvals 

on the transmittal forms.  The ERRG submittals were generally prepared within the time and scope 

requirements specified in the Contract Specifications, and were submitted to Hart Crowser for 

review prior to plan implementation and/or material purchase or delivery.  Appendix B contains 

copies of the submittal transmittal forms maintained by Hart Crowser for reviewing and approving 

the ERRG submittals.  A complete set of submittals is on file at the Ecology (Yakima) and Hart 

Crowser (Portland) offices. 

In addition to Contract-specified submittals, the contractor’s field staff were required to submit 

background check forms to the director of the CWCMH facility.  Background checks are required for 
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any persons completing work on the CWCMH property (extraction wells EXT-2 and EXT-3 and 

associated trenches are on the CWCMH property).  Prior to beginning work, field staff attended a 

meeting with the director of the CWCMH facility to discuss site-specific concerns associated with  

the property.   

3.6 Permitting 

ERRG was required to obtain three construction-related permits prior to initiating the on-site 

construction work.  These included the Street Break permit and Temporary Right of Way permit 

from the City of Yakima (City); and an electrical permit from the Washington State Department of 

Labor and Industries.  The Street Break permit was issued for pipe trenching and installation work in 

the public rights of way along West Walnut Street and South 3rd Avenue to ensure the street 

pavements and sidewalks impacted by the construction work would be restored to City 

requirements.  The Temporary Right of Way permit was issued for the work in the rights of way to 

address lane closures and traffic control.  The electrical permit was required for the electrical work 

including completing the service connection to the remediation building and installing electrical 

conduit and wire from the building to the extraction wells.   

ERRG also obtained a permit from the City to use a nearby fire hydrant as a water source for various 

construction activities, such as concrete mixing and Site cleanup. 

3.7 Recirculation System Well Installation 

Prior to ERRG’s mobilization to the Site, Hart Crowser subcontracted with Cascade Drilling of Portland, 

Oregon, to install wells for groundwater extraction and injection.  Twelve extraction/injection wells 

were installed from September 3, through 14, 2013, using a Geoprobe® Model 8140LS compact roto-

sonic drill rig. 

All of the extraction and injection wells are constructed of 4-inch diameter polyvinyl chloride (PVC) 

casing.  The extraction wells (EXT-1 through EXT-8) were installed to 40 feet below ground surface 

(bgs) and have a 20-foot well screen installed at a depth interval from 20 feet to 40 feet.  Injection 

well, INJ-1, was installed to a depth of 40 feet bgs and has a 15-foot well screened installed at the 

depth interval from 20 to 35 feet bgs and a 5 foot section of solid PVC set from 35 to 40 feet bgs.  The 

remaining injection wells, INJ-2, INJ-3, and INJ-4, were installed to 35 feet bgs and have a 20-foot well 

screen installed at a depth interval from 15 to 35 feet bgs.  All of the wells were completed using 

traffic-rated monuments flush with the ground surface.   

Existing groundwater monitoring wells, MW-3 and MW-4, were abandoned with extraction wells 

EXT-5 and EXT-8, respectively, reconstructed in their place.  MW-3 and MW-4 were located within the 

City right of way on the north side of West Walnut Street.  These wells were constructed of 2-inch 

diameter PVC wells to 35 feet bgs, with screens from 10 to 35 feet bgs.  The locations of MW-3 and 

MW-4 were ideal for use as extraction wells, but their 2-inch diameters would not provide sufficient 

extraction rates or allow installation of the extraction pumps, so they were re-installed as extraction 

wells with a larger diameter. 
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The location of these wells (INJ-1 through INJ-4 and EXT-1 through EXT-8) and the well construction 

details are shown on the As-Built Drawings in Appendix A.  Photographs of the well installation work 

are included in the photograph log of Appendix C.  Well construction logs are included in Appendix D. 

3.8 De-scoping of the Construction Work 

The original design requirements specified the connection of extraction wells EXT-5 through EXT-8 to a 

piping alignment in West Walnut Street.  A water service line, located to the east of EXT-5, connects 

the CWCMH facility to an 8-inch water main on the north side of West Walnut Street.  Connecting 

EXT-5 to the piping alignment in West Walnut Street would have required crossing this water service 

line.  The Contract Specifications required the contractor to meet the City requirements for water line 

separations and crossings in the public rights of way.   

During the process of ERRG obtaining work approvals from the City, ERRG determined that meeting 

the City’s requirements for the water line separation (5 feet horizontally and 12 inches vertically) of 

the piping alignments would require excessive trench excavations involving deep excavations with 

sloping and large trench boxes that were not anticipated during the bidding process.  ERRG also had 

additional concerns that the City placed a moratorium on street work in South 3rd Avenue which 

would require repaving the entire lane width instead of just the trench width, adding additional 

requirements to the project.  These additional requirements would have extended the schedule of 

construction work an additional week, beyond the window when hot mix asphalt for repairing the 

street would have been available.   

Because of these additional project requirements and scheduling concerns, Ecology de-scoped the 

work for ERRG, eliminating the portions of work involving trenching and pipe installation work in West 

Walnut Street, including the connections at EXT-5 through EXT-8, and South 3rd Avenue.  The work 

approved for ERRG to proceed, referred to as the Phase 1 work, included all of the remaining work 

previously scoped in the bid documents.  In summary, the Phase 1 work included installation of well 

vaults at 8 of the 12 injection/extraction wells, assembling equipment at the well heads at extraction 

wells EXT-1 through EXT-4 and injection wells INJ-1 through INJ-4, trenching and installing pipe from 

extraction wells EXT-1 through EXT-4 and injection wells INJ-1 through INJ-4 to the remediation 

building, installing the remediation building and associated equipment, establishing electrical 

connections to the extraction well pumps and at the remediation building, and testing and startup of 

the groundwater remediation system.  This Phase 1 work allowed for the operation of the first 

recirculation treatment area between injection wells INJ-1 through INJ-4 and extraction wells EXT-1 

through EXT-4. 

Phase 2 of the groundwater remediation system is planned for the summer of 2015 and will include 

trenching and pipe installation to connect the remaining four extraction wells EXT-5 through EXT-8 and 

re-piping at the remediation building to convert four extraction wells EXT-1 through EXT-4 into 

injection wells for operation of the second recirculation treatment area.   
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4.0 PHASE 1 GROUNDWATER INTERIM ACTION 

CONSTRUCTION ACTIVITIES 

This section provides a description of the major components of the Phase 1 groundwater interim action 

construction activities.  The construction work was completed by ERRG and their subcontractors.  Hart 

Crowser provided construction oversight as Ecology’s representative during the construction. 

4.1 Mobilization and Site Preparation 

ERRG and Hart Crowser mobilized staff and equipment to the Site and began Site preparations on 

October 28, 2013.  As part of the mobilization ERRG established work limits and equipment and 

material staging areas, set up temporary barriers to control Site access, set up erosion and sediment 

control measures, and set up a portable lavatory for field staff.   

The remediation building for the groundwater recirculation system was to be located on-site west of 

the SVE building.  ERRG cleared miscellaneous debris and relocated investigation-derived (IDW) drums 

of soil and water remaining from the data gap investigation and well installations from the on-site area 

within the footprint of the remediation building.  The 35 drums of IDW were moved to the northeast 

portion of the property near South 3rd Avenue pending waste determination and off-site removal.  

The existing fence on the western side of the SVE treatment system was removed to allow 

construction of the foundation pad for the remediation building.  Temporary fencing was brought to 

the Site to restrict access to the Frank Wear property during construction.   

4.2 Groundwater Recirculation and Treatment System 

The GTS includes a prefabricated remediation building that houses the programmable logic control 

(PLC) panel, flow meters, pressure transducers, transfer pump, and other components; a 1,200-gallon 

polyethylene mixing tank with a mixer motor and tank heater; and the extraction pumps installed in 

the extraction wells.  The building dimensions are 8 feet wide by 12 feet long by approximately 6 feet 

high, with the sides and roof covered with galvanized sheeting.  The building sits on an I-beam skid.  

The building was designed to accept water from eight extraction points and inject into six points at one 

time.  The building is also equipped with a sediment filter and an ozone treatment unit, neither of 

these units are currently in use.  The polyethylene mixing tank installed next to the building is used to 

add and mix amendments into the collect extracted groundwater prior to re-injection.   

4.2.1 GTS Building Foundation 

On October 28, 2013, after removing portions of the treatment compound fence, ERRG excavated the 

ground surface under the proposed GTS building footprint to 6 inches below grade and compacted the 

subsurface.  Compaction was tested by PLSA Engineering and Surveying (PLSA) of Yakima, Washington, 

under subcontract to ERRG.  Six inches of structural backfill was imported, compacted, and tested to 

provide a base for the concrete foundation.  The base material passed the compaction testing 

requirements.  Density tests were completed using a nuclear densometer and proctor samples were 

collected previously for reference.   
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The form for the concrete pad was constructed of 2 by 4 lumber placed onto the compacted structural 

backfill.  The form was raised approximately half an inch using excess base rock to get a full 4 inch 

thickness required by the Contract Specifications (Note, 2 by 4 lumber actually measures 1.75 inch by 

3.5 inches).  The concrete pad was reinforced using #4 rebar placed in a grid pattern spaced 12 inches 

apart with the ends terminated approximately 4 inches from the edge of the pad.  The rebar grid was 

tied together using wire.   

The concrete foundation was poured on October 29, 2014.  While the concrete truck was pouring 

concrete, ERRG staff manually lifted the reinforcing rebar grid approximately 2 inches off the ground 

to the center of the slab.  The concrete pad was smoothed and leveled while it cured using the top of 

the form for reference.  Once almost dry, the pad was textured using a broom to prevent the GTS 

building from slipping once installed.   

4.2.2 GTS Building Installation 

The GTS building was picked up by ERRG staff from a storage yard in Sherwood, Oregon, and 

transported to the Site on the weekend of November 2 and 3, 2013.  The GTS building was removed 

from the travel trailer and stored within the fenced private parking lot north of the Frank Wear 

property on November 4, 2013, using a large forklift.  The GTS building was placed on the concrete pad 

using the large forklift on November 8, 2013.   

To anchor the building to the slab, ERRG bolted 4-inch segments of angle iron on each of the four sides 

of the concrete pad.  The angle iron wraps over the I-beam footing of the GTS building, holding it in 

place.  One angle iron bracket is used for each side of the building.  One bolt is used to anchor the 

bracket to the pad.    

4.2.3 GTS Building Connections and Equipment  

Electrical.  Available electrical power for the GTS was 480 volt power supplied from the circuit breaker 

on the SVE system.  However, to run the required groundwater treatment equipment, electrical power 

to the GTS building was supplemented by a 240 volt step-down transformer mounted on a separate 

concrete pad on the western side of the GTS building.  Underground electrical conduit was run from 

the SVE circuit breaker to the transformer.  Electrical power out of the transformer was then 

connected to the GTS building via underground conduit.   

Power supply wires for the four extraction well pumps are directed to the north side of the GTS 

through underground conduits.  Electrical conduit for batch tank equipment (i.e., tank mixer and 

heating element), originates from the north side of the GTS building, runs beneath the GTS building, 

then wraps around the east side of the building and connects above ground on the south side of the 

GTS building.  Manual on/off power switches are installed on the south side of the GTS building for the 

mixing tank equipment.  Conduit is installed above ground to the top side center of the batch tank 

where the mixing and heating equipment is located.   

Phone.  The GTS is equipped with an auto-dialer to call Ecology and Hart Crowser personnel when a 

system alarm is triggered.  The auto-dialer uses a phone line connection supplied from a utility pole 
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located at the northwest corner of the Frank Wear property.  The phone line connects to the SVE 

system building then to the GTS building.  An underground conduit was previously installed to carry 

the phone line from the utility pole to the SVE system.  This conduit passes along the northern 

boundary of the GTS building and was never used.  Instead, the phone line was connected overhead 

from the utility pole to the SVE building.   

The previously unused telephone conduit was retrofitted to carry the phone line from the SVE system 

building to the GTS building.  The conduit was exposed and cut as it passed the GTS.  The two 

segments of the conduit (one from the pole to the GTS and one from the SVE to the GTS) were 

directed to the edge of the GTS building where an electrical junction box was installed to facilitate the 

phone connection into the building.  The conduit from the pole to the GTS building is still unused, 

while the conduit from the SVE to the GTS carries the phone line connection.   

System Testing.  Electrical connections to the GTS building were completed on November 20, 2013.  

Once power was connected, testing of the GTS features could begin.  The internal lights to the GTS 

building, internal building heater, and PLC panel display were switched on and worked properly 

without adjustments or repairs.  The electrical and telephone connections into and out of the GTS 

building were also tested and worked without issue.  The extraction pumps were tested by manually 

activating each pump using the PLC panel.  The pumps were activated for at least 60 seconds until flow 

registered on the respective flow meter, then they were shut off.  The batch tank mixer was activated 

at the PLC panel and could be manually observed to be working.  The batch tank heater was activated 

using the switch installed on the exterior of the building, voltage readings were taken at the switch to 

determine that the heater was working.   

4.3 Trenching and Piping 

Trenching was necessary to install underground conveyance pipe from the extraction and injection 

wells to the GTS building and electrical conduit from the extraction wells to the GTS building.  Soil 

consisted of silty cobbles, which made trenching difficult due to potential and actual cave-ins of the 

excavation side walls.  Trench and piping details are provided in the construction as-built drawings in 

Appendix A.   

4.3.1 Trenching and Backfilling 

Trenches were generally wider than the minimum width provided on the plan drawings to provide 

stable working conditions against cave-ins.  Trenches were completed up to 5 feet deep, as necessary. 

No groundwater was encountered in any of the trenches.   

A minimum of 6 inches of 3/4-inch minus base rock was placed in the bottom of each trench.  The pipe 

bedding was compacted to 90 percent maximum dry density or greater and the compaction tested by 

PLSA approximately every 200 linear feet of trench.  Groundwater conveyance pipe was placed on the 

compacted bedding material and spaced at least 6 inches apart from other pipes.  Electrical conduit 

was place without separation from other electrical conduit as allowed by state code, but were placed 

6 inches from groundwater pipe.  Pipe bedding material was placed to 6-inches above each 

conveyance pipe and compacted.  If a second row of pipes were required, they were placed on top of 
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this bedding material with an additional 6-inch lift of pipe bedding material placed on top of them.  

The trenches were brought to grade by placing trench backfill material in 12-inch lifts and compacted 

to project specifications.   

Trenching began on October 29, 2013, in the private parking lot north of the Frank Wear property 

where injection wells INJ-1 through INJ-4 are located.  ERRG contracted a concrete cutting firm to cut 

the asphalt within the trench alignment for the injection wells.  While the concrete cutting firm was on 

the Site, they also cut the concrete on the South 3rd Avenue sidewalk where extraction well trenches 

were to be located.  The injection wells and trenches are oriented in a line in the east-west direction 

upgradient of the Frank Wear property bringing the conveyance pipe toward the north end of the GTS 

building.  The trench passed under the parking lot fence onto the Frank Wear property where it 

wrapped around and connected to the south side of the GTS building.   

Trenching from extraction well EXT-1 to the GTS began on November 4, 2013.  EXT-1 is located in the 

northwest corner of the daycare center property.  The trench was completed in the north and 

northeast direction to connect this well to the GTS.   

ERRG staff began trenching for extraction wells EXT-2 and EXT-3 within the landscaped area on the 

north end of the CWCMH property on November 6, 2013.  Shrubs and landscape fabric were removed 

to complete the trenching from EXT-2 and EXT-3 towards South 3rd Avenue.  Trees adjacent to the 

trench were trimmed back a minimal amount to allow room for excavation equipment.  Roots 

encountered were not cut but were left undisturbed as much as feasible during trenching.  This 

extraction well trench is directed in the eastern direction through the landscaping towards EXT-4 in the 

right of way.  Once the extraction well trench reaches EXT-4, the trench is oriented north through the 

South 3rd Avenue sidewalk to the Frank Wear property.  The trench was completed in the western 

direction across the Frank Wear property to where the extraction wells connect to the southwest 

corner of the GTS building.   

4.3.2 Piping and Electrical Conduit 

The pipe layout plan was designed to minimize pipe bends and trenching volume while navigating 

underground and above ground obstructions.  Bends in the groundwater conveyance pipe runs consist 

of 45-degree elbows.  Where 90-degree bends were required, two 45-degree elbows were installed in 

short sequence.  For detailed pipe layout refer to the As-Built Drawings included in Appendix A.   

Groundwater conveyance pipe consists of single-walled 2-inch diameter Schedule 80 PVC.  Piping 

extends underground continuously from each wellhead of the extraction/injection wells to the GTS.  

Each extraction/injection well has an individual conveyance pipe (i.e., flow is not combined in 

underground piping).  The pipe is installed a minimum of 24 inches bgs with the exception of within 

each well vault and where conveyance pipe enters the GTS.  At the GTS, pipe is fitted with insulation 

and external heat tape that is temperature activated by a thermometer located on the outside of the 

GTS building.  Exposed pipe in each vault is not temperature protected because the temperatures 

inside the vaults typically do not drop below freezing.  Heat emanating from groundwater in the well 
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tend to keep the interior of the vaults above freezing and additional heat is provided while pumps  

are active.   

Each conveyance pipe was placed on 6 inches of compacted bedding material within the trench.  Six 

inches of vertical and horizontal space was given to each groundwater conveyance pipe when more 

than one pipe occupied the trench.  A solid 12-gauge tracer wire was attached to each individual 

conveyance pipe prior to burying the pipe.  Underground tracer wire connections have the tendency 

to break or become unconnected following construction making them inoperable.  Underground 

connections were minimized by using a single continuous tracer wire for conveyance pipe where 

possible.  When necessary, tracer wire segments were connected using a 3M Direct Bury Splice Kit 

designed for this purpose.  The connector is moisture-proof and gel-filled to prevent corrosion.  

Additionally, for utility locating purposes, conveyance pipes were marked with detection tape labeled 

with “CAUTION: RECYCLED/RECLAIMED WATER LINE BURIED BELOW” approximately 6 inches above 

each pipe.   

Modifications to the conveyance pipe included adding two 45-degree elbows to adjust the location of 

the pipe trench as it crosses the Frank Wear property (shown in Appendix A).  The trench was diverted 

approximately 5 feet south (towards the daycare) to avoid trenching under an abandoned gas line.  

Electrical conduit that accompanied the conveyance pipe was installed and inspected per State of 

Washington code.  State code allows for multiple electrical conduits to be placed together without 

separation when multiple conduits occupy the same trench.  Electrical conduits were installed without 

spacing, instead of the 6-inch spacing as shown on the Contract Drawings.  Six inches of space were 

still provided between groundwater conveyance pipe and electrical conduit.  Electrical conduit enters 

the step-down transformer before continuing to the GTS building.  

4.3.3 GTS Pipe Pressure Testing 

Specifications.  Complete runs of underground conveyance pipe and fittings were tested for leaks 

using a hydrostatic pressure test.  Pipes were filled with water and the pressure brought up to 

150 pounds per square inch (psi).  The Contract Specifications required that the pipe be able to hold 

pressure for 30 minutes with a pressure loss of 5 psi or less to be considered passing.  Hart Crowser 

was present for all pressure tests.  Hart Crowser recorded the testing procedure and test results as 

discussed below.  

Procedure.  ERRG rented a hydrostatic test pump designed for this purpose (manufactured by Rice 

Hydro Inc.).  The hydrostatic pump was set up at the GTS building near the conveyance pipes.  The 

pump reservoir was filled using potable water from the fire hydrant along South 4th Avenue.  The 

entire length of underground conveyance pipes were tested from the GTS building to the wellheads.  

The exposed end the conveyance pipes at the GTS was fitted with a glued PVC slip coupling, then 

reduced to hold a 3/4-inch galvanized tee fitting with a pressure gauge.  A ball valve was fitted to the 

opposite end of the tee where the hydrostatic pump hose was secured.  At each wellhead, the 

conveyance pipe was fitted with a glued PVC slip coupling and reduced to hold a 1-inch ball valve.  The 

ball valve was open to the atmosphere.   
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The testing procedure was as follows: 

 The conveyance pipe was slowly filled with water from the hydrostatic test pump with the ball 

valve at the wellhead open to purge air from the lines.  

 Once water was flowing steadily, the ball valve at the wellhead was shut and the pressure allowed 

to build within the pipe as recorded on the gauge at the GTS building.  

 When pressure built up to 150 psi, the ball valve at the GTS was closed. 

 The gauge installed in the tee fitting was monitored for pressure loss.  

 If no immediate pressure was lost (e.g., leaking valve), the hydrostatic pump hose was removed 

from the top of the tee (not disturbing the test in progress) and fitted onto the next conveyance 

pipe.   

 The conveyance pipe remained undisturbed for 30 minutes and the pressure was recorded.   

Results.  Test failures were typically encountered during the initial pressure tests and were due to 

leaking valves and fittings.  Once an adequate valve setup was determined, the results generally met 

the specified requirements and were repeatable.   

In one case, a failed pressure test was due to a broken pipe.  The conveyance pipe for EXT-3 had a 

hairline fracture in the pipe at the wellhead where the pipe passes under the vault wall.  The fracture 

was not visible until internal pressure was applied to the pipe.  During testing, the hydrostatic pump 

could not reach 150 psi, and pressure would quickly drop after the pump was shut off.  This was a 

different observation from when there was a leaking valve and pressure would very slowly drop in the 

pipe.  The broken pipe section was replaced and the new pipe retested.  The new pipe passed the 

pressure test.  

4.4 Vaults and Wellhead Connections 

4.4.1 Vaults 

Groundwater Treatment Vaults.  Vaults were purchased by ERRG based on requirements provided in 

the Contract Specifications.  Vaults are manufactured by Emco® Wheaton and meet AASHTO H20 

wheel loading requirements.  The eight extraction well vaults measure 24” by 24” by 24” deep.  The 

four injection well vaults measure 18” by 18” by 18” deep.  To reduce the footprint of the vaults on the 

private parking lot, smaller vaults were used since injection well vaults do not house electrical 

components.  The vaults have an open bottom and are equipped with double-hinged, lockable lids, 

with water tight lid seals, and lift assisted hydraulics.   

The vaults were installed over the existing extraction/injection wellheads and the end of the 

groundwater conveyance pipe associated with the well.  For the Phase 1 work, vaults were installed at 

extractions wells EXT-1, EXT-2, EXT-3, and EXT-4, and injection wells INJ-1, INJ-2, INJ-3, and INJ-4.  The 

vaults provide access to the wellhead and house the wellhead connection hardware (described below).   
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To install the vaults, ERRG excavated the soil around each wellhead to a depth of at least 6 inches 

below the total depth of the vault.  This additional depth was refilled with gravel and compacted so 

that the vaults rest just above the surrounding grade.  An additional 6 inches was excavated from all 

sides of the vault.  This space was subsequently filled with gravel and compacted to 6 inches below 

grade.  The remaining 6 inches was filled with concrete, and the concrete was smoothed and tapered 

to shed surface water and prevent ponding on the lid.  EXT-2 and EXT-3 are located within landscaping 

south of the daycare center building.  These wells did not receive the concrete skirt, instead excavated 

topsoil was used to fill to grade.   

Electrical Pull Boxes.  Electrical pull boxes are required to run wire through the electrical conduit from 

the extraction wells to the GTS building.  The Contract Specifications specified that wire could not be 

pulled through conduit in excess of 360 degrees in total bends including 90-degree vertical bends.  Three 

pull boxes were installed to facilitate this requirement.  One at the 90-degree bend within the South 3rd 

Avenue sidewalk where conduit turns from east to north.  A second pull box was installed on the eastern 

boundary of the Frank Wear property where conduit turns from north to west.  A third pull box was 

located at the south end of the GTS building before wires are connected to the GTS building.   

Pull boxes are galvanized utility vaults that are installed flush with the ground surface.  They measure 

approximately 12” by 18” by 12” deep.  These vaults are not traffic rated. 

4.4.2 Wellhead Connections 

Extraction Wellheads.  Extraction wellheads are contained within 24” by 24” by 24” deep vaults 

described above.  Each vault was installed with the top of well casing offset to one side to provide 

room for wellhead connections and electrical components.  The extraction wells are capped with a 

cast-iron well seal with 1.25-inch diameter opening for the pump riser.  The pump risers were 

connected to the 2-inch diameter conveyance pipe using  1.25-inch diameter fittings.  To make the 

connection the following fittings were used, starting at the well seal:  

 Galvanized tee fitting with pressure gauge, 

 Aluminum cam-lock fitting, 

 Gate valve, 

 Check valve,  

 Galvanized union,  

 Schedule 80 tee fitting with sampling port, and 

 Ball valve. 

A variety of elbows and thick rubber hose were used to make the sequence of valves fit within  

each vault. 

Electrical components within the extraction vaults were installed by ERRG’s subcontracted electrician, 

MBI Construction Services, and were inspected by a Washington State Department of Labor and 

Industries inspector.  Components are mounted to the vault wall and consist of a junction box and 

manual on/off switch for the extraction pump.  All components are waterproof construction. 
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The 4-inch diameter well casings were cut to fit all the required components into each vault.   

 EXT-1 was cut a total of 15” from the original elevation, 

 EXT-2 was cut a total of 6” from the original elevation, 

 EXT-3 was cut a total of 16” from the original elevation, and  

 EXT-4 was cut a total of 14” from the original elevation.   

ERRG’s on-site Project Manager, Tim Solotta, was licensed in the State of Washington to modify the 

monitoring wells and provided the well modification forms to Ecology for these modifications.   

Injection Wellheads.  Injection wellheads are contained within 18” by 18” by 18” deep vaults described 

above.  Each vault was installed with the top of well casing offset to one side to provide room for 

wellhead connections.  Conveyance pipe was connected to the wellhead using 1.25-inch diameter 

fittings.  To make the connection the following fittings were used, starting at the conveyance pipe:  

 Ball valve, 

 Check valve, 

 Gate valve, 

 Aluminum cam-lock fitting, and 

 Galvanized tee fitting with pressure gauge. 

At the time of installation, a rubber flexible coupling and reducer bushing was used to connect the 

4-inch diameter well casings to the conveyance pipe as specified in the Contract Specifications.   

When the system became operational, the rubber flexible coupling would dislodge from the well 

casing when just a little pressure was applied.  The rubber couplings were replaced with 4-inch 

diameter cam-lock fittings in the summer of 2014.  The original pressure gauges were rated for up to 

150 psi, so with the small amount of pressure buildup in the injection wells, reading the pressure 

gauges was difficult for field technicians.  The original gauges were replaced with 30 psi gauges in the 

summer of 2014. 

4.4.3 Pumps and Pump Risers 

Stainless steel submersible 3-inch diameter Grundfos pumps were installed in each of the four 

extraction wells, EXT-1 through EXT-4.  The pumps installed in EXT-1, EXT-2, and EXT-4 are model 10 

SQE05-160, rated at 10 gallons per minute (gpm) at 160 feet of head.  The EXT-3 pump is a model 15 

SQE07-150, rated at 15 gpm at 160 feet of head.   

The riser pipe installed was 1.25-inch diameter Schedule 40 PVC with threaded ends for connection to 

the pump.  A stainless steel safety cable was also installed for lowering and lifting the pump, with the 

end fastened to the eyelet at the discharge location of the pumps.   

All of the pumps were installed such that the top of the pump was at a depth of 35 feet below the top 

of the well casing.  This places the pump intake at approximately 35.5 to 36 feet below the top of the 

well casing.  
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4.5 Utilities 

A variety of utilities were encountered or used during the Phase 1 construction of the interim action.  

Generally, most of the utilities are installed within the alleyway to the west of the property.  These 

include water, communication, sewer, irrigation, and gas lines.   

Water.  Municipal water is supplied to the area from an underground water main running east-west 

along the north side of West Walnut Street and north-south along the east side of South 3rd Avenue.  

A service line travels under South 3rd Avenue providing the daycare center with water.  The service 

meter and service line for the daycare center were marked by utility locators and are visible within the 

service vault installed along the sidewalk in front of the daycare center. 

For construction purposes, City code requires non-potable water lines be installed below the City’s 

water lines where possible, but there are no requirements for non-potable water lines to pass under 

private service lines.  Groundwater conveyance lines were installed over the daycare center service 

line with greater than 6 inches of separation between groundwater lines and the service line.  Water 

service for the daycare was not disturbed during construction activities.   

With a City permit, ERRG accessed water for backfill compaction, dust control, and other work by 

tapping into the City’s fire hydrant on South 4th Avenue. 

Electrical.  Electrical power is supplied to the Site and neighboring properties from overhead lines.  The 

electrical lines are carried through the alleyway on a series of utility poles.  Electrical power for 

construction was supplied by the SVE system building or by generators.  No contact between 

construction equipment and overhead utility lines was observed during construction.  Electrical 

connection to the GTS building was described in Section 4.2.3 - GTS Building Connections and 

Equipment.  A buried electrical line was identified by utility locators in the landscaped area on the 

CWCMH facility.  The location of the buried utility suggests that it was a power line for parking 

lot/street lights located along the east side of the CWCMH property.  The utility was identified near the 

EXT-2 and EXT-3 trench, but was not exposed during construction.   

Telephone.  Telephone service is provided by an above-ground service line located within the 

alleyway.  Telephone line connection is described in Section 4.2.3 - GTS Building Connections  

and Equipment.   

Natural Gas.  Natural gas is supplied to area businesses via an underground gas main running through 

the alleyway.  The former Frank Wear Dry Cleaner building that was demolished in 2000, was supplied 

with natural gas from the alleyway.  The gas meter remains in-place, above ground on the west side of 

the alley.    

While trenching across the Frank Wear property an approximately 3/4-inch diameter steel line cased 

in yellow plastic was exposed.  ERRG called Cascade Natural Gas who determined that the gas line was 

capped and had been decommissioned.  At the time, it was not clear whether the gas line still 

contained residual natural gas.  To avoid further disturbing the gas line, the groundwater conveyance 
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trench was moved to the south approximately 5 feet.  Cascade Natural Gas later reassessed the gas 

line and determined it was capped at the connection in the alley and did not contain residual gas. 

Soil Vapor Extraction Lines.  Soil vapor extraction lines were installed on the Site in 2012 during 

construction of the SVE system.  These conveyance lines are constructed of 2-inch diameter Schedule 

80 PVC and are typically installed approximately 2 feet bgs.  Groundwater conveyance lines were 

installed below the SVE lines with a minimum of 6 inches of separation.  SVE lines were not damaged 

during installation of groundwater conveyance lines.    

Stormwater Dry Well.  A stormwater dry well was present on the Frank Wear property.  The drywell 

consisted of a 48-inch diameter concrete sump approximately 8-feet deep which tapered to a 24-inch 

diameter metal grate at the ground surface.  The drywell was abandoned in-place during construction 

activities.  ERRG removed the metal grate and collar and filled the sump with concrete to 

approximately 3 feet bgs.  During trenching activities, the walls of the sump from 0 to 3 feet bgs were 

broken apart and added to the concrete/asphalt pile for off-site disposal.  The GTS batch tank 

currently sits on top of the abandoned sump. 

4.6 Surveys 

An initial Site survey was performed by PLSA to establish control points, key Site features, and work 

limits.  Intermediate surveys were performed during trenching before the trenches were backfilled to 

survey locations of the groundwater piping and pipe elevations every 100 feet of length.  A final survey 

was also completed to document the location and elevation of the GTS building concrete pad, and 

locations of the injection/extraction wells and the new fencing that was installed.  Survey results were 

forwarded to Hart Crowser and incorporated into the As-Built Drawings in Appendix A.   

4.7 Soil Disposal 

Soils excavated for the trenching work were stockpiled and tested to determine their management 

and disposal requirements.  These soils were found to be unsuitable for backfilling the trenches 

because they did not meet material requirements in the Contract Specifications.  Some of the soil 

stockpiles were found to contain low concentrations of petroleum contaminants and one stockpile had 

a low detection of PCE.  These soils were determined by Ecology to be contained-in soils, not requiring 

disposal as dangerous or hazardous waste.  There were 429.12 tons of petroleum-contaminated and 

PCE contained-in soil disposed as nonhazardous soil at the Terrace Heights Municipal Landfill in 

Yakima, Washington, on November 13 and 14, 2013. 

4.8 Site Restoration and Contractor Demobilization 

Site restoration included extending and rebuilding the GTS/SVE system compound fence, sweeping 

the private parking lot and CWCMH facility parking lot, final grading of Site gravel surfaces, 

restoration of the asphalt and concrete surfaces in the rights of way, and replanting removed 

landscaping on the CWCMH facility property.  Contractor demobilization included the removal of all 

of ERRG’s equipment, temporary facilities, trailer, portable sanitation station, temporary fencing, 

and all construction wastes from the Site.   
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5.0 CHANGE ORDERS AND PROJECT DEVIATIONS 

Construction activities were modified in response to unexpected field conditions, opportunities to 

increase efficiency or improve construction methodology, requests for additional work, and 

adjustments to the Site work directed by Ecology and Hart Crowser.  A total of three change orders 

were issued during the project.  The following sections provide a brief description of each of these 

change orders and project deviations.  Copies of each change order are included in Appendix E.  

5.1 Summary of Change Orders 

The following change orders were issued for the project work. 

Change Order No. 1 requested on October 25, 2013:  

 Replace Fernco© fittings at the four extraction wellheads with threaded couplings; 

 Increase extraction well riser pipe and fittings to 1.25-inch diameter from 1-inch diameter; and 

 Add stainless steel lifting cable between the well seals and the extraction pumps for all of the 

extraction wells. 

The Contract Specifications specified flexible coupling at the wellheads but it was determined that rigid 

mechanical or glue-on type fittings were more appropriate to reduce the potential for leakage.  Upon 

review of the extraction pump requirements, a change in riser pipe diameter and the need for lifting 

cable were deemed appropriate for the extraction wells.  Ecology approved Change Order No. 1 on 

November 1, 2013. 

Change Order No. 2 requested on November 8, 2013: 

 Install new 2-inch Schedule 80 electrical conduit; 

 Purchase and installation of a step-down transformer converting the 480 volts supplied by the SVE 

system to 240 volts as required by the GTS; 

 Install concrete pad for the transformer; and 

 Install additional fence to extend around the new transformer and concrete pad. 

There was a spare 4-inch Schedule 40 PVC pipe on the north side of the SVE system that was available 

for use for the groundwater interim action work.  The electrical inspector did not allow the use of this 

pipe as electrical conduit, so new 2-inch Schedule 80 conduit had to be installed.    

The Contract documents were prepared with the assumption that 240 volt power was available at the 

SVE system for connection to the GTS.  Upon review of the available power, it was determined that 

only 480 volt power was available and that a step-down transformer would be required to convert 

power from 480 to 240 volts.  The transformer required a concrete pad for it to be mounted.  

Additional fence was also necessary to encompass the new transformer and pad.  Ecology approved 

the Change Order No. 2 on November 27, 2013. 
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Change Order No. 3 – Contract Work De-Scoping: 

 De-scoping of the work as described in Section 3.8 resulted in a reduced sum of the total base bid 

amount for general conditions, well head assemblies and well piping, electrical system, and Site 

improvement and restoration.  Ecology authorized the Change Order No. 3 on April 22, 2014. 

5.2 Project Deviations 

The project deviations from the Contract Plans and Specifications were discussed in detail in the 

respective construction element sections above and are summarized as follows: 

 Trench backfilled prior to pressure testing.  Contract Specifications requested that the entire 

length of conveyance pipe remain exposed during pressure testing.  This was not feasible during 

construction due to pedestrian safety concerns regarding an open trench and due to the added 

time this would require.  Instead, trenches were backfilled as described in Section 4.3.1.  If any 

failure was observed in a pipe run, that trench section was excavated until the problem pipe area 

was identified.  Only the EXT-3 pipe produced a failure during testing.  This was due to a hairline 

fracture in the pipe near the well vault.  As previously described, this pipe section was replaced 

and retested.   

 Electrical conduit spacing in trenches.  The Contract Specifications required that electrical conduit 

be spaced 6 inches apart from each other as with groundwater conveyance pipe.  A state-

approved electrician was required to install all buried electrical conduit.  Upon consultation with 

the electrician, it was decided that the conduits could be placed together within the trench 

without spacing which is allowed by State Code.  This change resulted in a decrease in trench 

width and reduction in excavation effort. 

 45 Degree bends in conveyance pipe on the Frank Wear property.  The trench on the Frank Wear 

property was diverted approximately 5 feet to the south of the Contract Drawing alignment to 

avoid trenching under an abandoned gas line.  This modification required the installation of two 

45-degree elbows to adjust the location of the pipe trench.   

 Dry well decommissioning. The drywell located on the Frank Wear property was not addressed in 

the Contract Specifications.  The drywell was abandoned in-place as described in Section 4.5.   

6.0 CONSTRUCTION OVERSIGHT AND DOCUMENTATION 

Ecology retained Hart Crowser to serve as construction manager during implementation of Phase 1 to 

ensure execution of the project in accordance with the contract documents and the plans and 

specifications, and to document and verify the construction work.  Construction management involved 

both on-site and off-site duties, consisting of daily construction observation and off-site engineering 

and managerial support.  Specific construction management tasks included: 

 Monitoring construction performance and documenting field observations, which included 

keeping a daily log of field activities, taking photographs, and completing daily field reports.  Hart 
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Crowser daily field reports are provided in Appendix F and selected representative photographs 

are shown in Appendix C.  

 Tracking contractor construction quality assurance and quality control (QA/QC) to ensure 

compliance with the plans and specifications.  

 Attending project progress meetings and Site inspections. 

 Communicating and coordinating with Ecology and the contractor, serving as Ecology’s representative 

in the field.  This included communication of all deviations from the contract documents, change 

requests, field directives, and information requests from the contractor to Ecology. 

 Reviewing and providing recommendations to Ecology on contractor submittals, contractor pay 

applications, requests for information, and change requests. 

6.1 Communication 

Hart Crowser field engineer maintained regular communications with the Hart Crowser Project 

Engineer, the ERRG field engineer, and the Ecology Project Manager regarding work activities, work 

progress, and issues.  The Hart Crowser Project Manager communicated regularly with Ecology and 

the ERRG Project Manager regarding work progress, schedules, issues, and resolutions.   

6.2 Field Oversight and Documentation 

Hart Crowser maintained a field engineer at the Site during all of the construction activities to 

provide oversight of the work.  Oversight included tracking work progress, inspecting the work to 

ensure conformance with the Contract Drawings and Specifications, ensuring compliance with the 

Site safety requirements, and monitoring and tracking all material deliveries to the Site.   

Hart Crowser field engineers completed construction reports on a daily basis.  Copies of these 

reports are included as Appendix F.  Items recorded on each report included weather conditions, on-

site personnel, Site visitors, major equipment used, types and amounts of materials delivered to the 

Site, non-conformance noted, summary of work completed, safety concerns, and miscellaneous 

notes and issues.  A digital camera was used for photo-documentation.  Select photos of the various 

stages of construction are included in Appendix C. 

6.3 Inspections 

Inspections were performed by Hart Crowser and ERRG at intermediate stages of the work 

completion, including at the completion of trenching, pipe installation, backfilling, compaction 

testing, and pipe pressure testing.  The inspections were performed to provide acceptance of the 

work prior to initiation of the next stage of the work.   

At the completion of the all on-site construction activities, a Pre-Final Inspection was of the Site was 

performed by Ecology and Hart Crowser on February 28, 2014, to inspect the work for acceptance 

and develop a punch list of remaining work items to be completed.  The following punch list was 

developed:   
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 The irrigation drip-line in CWCMH parking lot landscape area needed to be tacked down. 

 Vegetation in CWCMH landscape needed to be established when conditions are appropriate. 

 The north side of Frank Wear treatment system compound fence needed to be cleaned.  The 

fence was dirtied as a result of ERRG power washing parking lot. 

 The injection well trench on north side of Frank Wear treatment system compound fence needed 

to be brought to grade with appropriate fill material. 

 Surface material needed to be graded.  A monitoring well was buried with about 4 inches of soil.  

There was exposed soil around the EXT-1 well vault. 

 Temporary fencing stored in the Frank Wear compound required removal. 

 Any and all keys to either the Frank Wear compound or injection well parking lot needed to be 

returned. 

Most of the items above were addressed by ERRG to the satisfaction of Ecology and Hart Crowser 

with the exception of placement of the irrigation drip line and establishing the vegetation in the 

CWCMH landscape.  Ecology issued a Notice of Warranty Repair to ERRG on October 10, 2014, 

requesting that ERRG address these issues.    

6.4 Record Drawings 

Survey data was collected by PLSA throughout the initial, intermediate, and final stages of the 

construction work and is described in Section 4.6.  A final survey was also completed to document the 

location and elevation of the GTS building concrete pad, and locations of the injection/extraction wells 

and the new fencing that was installed.  Survey results were forwarded to Hart Crowser and 

incorporated into the As-Built Drawings in Appendix A.   

7.0 CONSTRUCTION COMPLETION SCHEDULE AND 

ISSUES 

Construction activities were generally completed within the schedule and durations provided by 

ERRG at the beginning of the project.  Although several components of the work were modified as 

described in previous sections of this report, the groundwater recirculation system installation was 

completed on November 20, 2013, with Site restoration activities completed in March 2014.   

All of the issues that arose during the various stages of construction were generally resolved due to 

the collaboration of Ecology, Hart Crower, and ERRG.  Change orders were issued accordingly as 

described in Section 5.1.  The remaining issue is the Site restoration to be completed by ERRG in the 

CWCMH landscape area as described in Section 6.3.   

Per WAC 173-340-400(6)(b)(ii) it is our opinion that based on testing results and inspections of the 

work, the Phase 1 groundwater interim action has been constructed in substantial compliance with 

the Contract Plans and Specifications and related documents. 
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(2) INSTALLED 1-1/2" Ø SCH. 80

PVC ELECTRICAL CONDUITS

FOR EXT-5 THRU EXT-8

6"

6"

V
A

R
I
E

S
 
(
M

I
N

.
 
2

4
"
)

(4) INSTALLED 2" Ø SCH. 80

PVC WATER LINES - AVAILABLE

FOR EXT-5 THRU EXT-8

(3) ACTIVE 2" Ø SCH. 80 PVC

WATER LINES FOR EXT-2 THRU EXT-4

6"

COMPACTED BACKFILL

BEDDING

MATERIAL

6" MIN.

6"6"6"6"

INSTALLED

3/4" Ø  SCH. 80 PVC

ELECTRICAL CONDUIT

AND WIRE FOR ONE

PUMP (SEE NOTE 1)

MINIMUM TRENCH WIDTH
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C

C

C

C

C

C

C

C

E
E

E
E

E
E

E
E

E
E

E

EXT-4

TOP OF CURB

INSTALLED

PULL BOX

CONCRETE

SIDEWALK

SOUTH THIRD AVENUE

E E

C C C

CONDUIT/PIPE CAPPED END FOR TIE-IN

INSTALLED REMEDIATION SYSTEM PIPE

INSTALLED ELECTRICAL CONDUIT AND WIRE

INSTALLED ELECTRICAL CONDUIT -

CONTRACTOR TO INSTALL WIRE

B

4

ASPHALT

SURFACE

INSTALLED

1-1/2" Ø  SCH. 80 PVC

ELECTRICAL CONDUIT

AND WIRE FOR TWO

PUMPS (SEE NOTE 1)
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I
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B

4

TRENCH DETAIL 5 (SEVEN WELLS)

SCALE IN FEET

0 0.5 1

NOTES:

1. INSTALLED 12 AWG ELECTRICAL WIRE

FOR 5.2A, 230V, 1" Ø SUBMERSIBLE

EXTRACTION PUMPS.  CONNECTED

EXTRACTION PUMPS TO REMEDIATION

BUILDING CONTROL PANEL.
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SCALE IN FEET

0 0.5 1

A

4

INSTALLED PIPING/CONDUIT AT TIE-IN
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A

5

TRENCH DETAIL 1 (ONE WELL)

SCALE IN FEET

0 0.5 1

B

5

TRENCH DETAIL 2 (TWO WELLS)

SCALE IN FEET

0 0.5 1

6"

6"

V
A

R
I
E

S
 
(
M

I
N

.
 
2
4
"
)

6"

COMPACTED BACKFILL

(SEE NOTE 2)

2" Ø SCH. 80 PVC

WATER LINE

3/4" Ø SCH. 80 PVC ELECTRICAL

CONDUIT, INSTALLED

ELECTRICAL WIRING FOR ONE

PUMP (SEE NOTE 4)

BEDDING

MATERIAL

(SEE NOTE 3)

6"

6"

V
A

R
I
E

S
 
(
M

I
N

.
 
2
4
"
)

6"

1-1/2" Ø SCH. 80 PVC

ELECTRICAL CONDUIT,

INSTALLED ELECTRICAL

WIRING FOR TWO PUMPS

(SEE NOTE 4)

MATCHED EXISTING SURFACE MATERIAL

(SEE NOTE 1)

MATCHED EXISTING SURFACE MATERIAL

(SEE NOTE 1)

COMPACTED BACKFILL

(SEE NOTE 2)

6" 6"6"

(2) 2" Ø SCH. 80

PVC WATER LINES

BEDDING MATERIAL

(SEE NOTE 3)

MINIMUM TRENCH WIDTH

MINIMUM TRENCH WIDTH
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D

E
T
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L

S

NOTES:

1. SURFACE RESTORATIONS IN PUBLIC RIGHT OF WAY

INSTALLED TO CITY OF YAKIMA STANDARDS FOR

RESURFACING.

2. BACKFILL IS 3/4"-0 GRANULAR CRUSHED ROCK

COMPACTED TO 95% MAXIMUM DENSITY ON

ROADWAYS/EXISTING PAVED AREAS OR TO 90%

MAXIMUM DENSITY IN ALL OTHER AREAS.

3. BEDDING MATERIAL IS 3/4"-0 AGGREGATE COMPACTED

TO 90% MAXIMUM DENSITY.

4. INSTALLED 12 AWG ELECTRICAL WIRE FOR 5.2A, 230V,

1" Ø SUBMERSIBLE EXTRACTION PUMPS.  CONNECTED

EXTRACTION PUMPS TO REMEDIATION BUILDING

CONTRAL PANEL.
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A

6

TRENCH DETAIL 1 (ONE WELL)

SCALE IN FEET

0 0.5 1

B

6

TRENCH DETAIL 2 (TWO WELLS)

SCALE IN FEET

0 0.5 1

6" 6"

6"

V
A

R
I
E

S
 
(
M

I
N

.
 
2
4
"
)

6"

COMPACTED

BACKFILL

(SEE NOTE 2)

BEDDING MATERIAL

(SEE NOTE 3)

6"

6"

V
A

R
I
E

S
 
(
M

I
N

.
 
2
4
"
)

6"

(2) 2" Ø SCH. 80 PVC

WATER LINES

C

6

TRENCH DETAIL 4 (FOUR WELLS)

SCALE IN FEET

0 0.5 1

6"

V
A

R
I
E

S
 
(
M

I
N

.
 
2

4
"
)

6"

(4) 2" Ø SCH. 80 PVC WATER LINES

2" Ø SCH. 80 PVC WATER LINE

COMPACTED

BACKFILL

(SEE NOTE 2)

BEDDING MATERIAL

(SEE NOTE 3)

COMPACTED

BACKFILL

(SEE NOTE 2)

BEDDING MATERIAL

(SEE NOTE 3)

MATCH EXISTING SURFACE MATERIAL

(SEE NOTE 1)

MATCH EXISTING SURFACE MATERIAL

(SEE NOTE 1)

MATCH EXISTING SURFACE MATERIAL

(SEE NOTE 1)

6" 6"

6" 6" 6" 6" 6"

NOTES:

1. SURFACE RESTORATIONS IN PUBLIC RIGHT OF WAY INSTALLED TO CITY OF YAKIMA

STANDARDS FOR RESURFACING.

2. BACKFILL IS 3/4"-0 GRANULAR CRUSHED ROCK COMPACTED TO 95% MAXIMUM DENSITY ON

ROADWAYS/EXISTING PAVED AREAS AND TO 90% MAXIMUM DENSITY IN ALL OTHER AREAS.

3. BEDDING MATERIAL IS 3/4"-0 AGGREGATE COMPACTED TO 90% MAXIMUM DENSITY.
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CAST IRON 90° FITTING

4" TO 1" PVC REDUCER

SEE WELL DETAIL

AND

4" SCH. 40 PVC WELL CASING

INJECTION LINE FROM

RECIRCULATION SYSTEM

2" SCH. 80 PVC CONVEYANCE PIPE

2" SCH. 80 45° ELBOW (TYP.)

BALL VALVE

HOSE TO HOSE BARB CONNECTION (TYP.)

2" SCH. 80 PVC CONVEYANCE PIPE

2'x2'x2' GALVANIZED STEEL VAULT

(OPEN BOTTOM)

EXTRACTION FROM

DOWNGRADIENT WELL

(2) 2" SCH. 80 45° PVC ELBOW

OR LONG RADIUS 90°

BALL VALVE

HOSE TO HOSE BARB CONNECTION (TYP.)

1" HOSE

GATE VALVE

CAST IRON 90° FITTING

CAMLOCK DISCONNECT

THREADED DISCONNECT

3/4" SCH. 80 PVC CONDUIT

FOR PUMP WIRE

PRESSURE GAUGE

4" SCH. 40 PVC WELL CASING

1-1/4" SCH. 40 PVC

PUMP RISER PIPE

PUMP ELECTRICAL WIRE

GROUNDWATER PUMP

2" FERNCO STYLE FLEXIBLE COUPLING

BACKFLOW

PREVENTION

DEVICE

2" TO 1-1/4" PVC REDUCER

2" SCH. 80 PVC CONVEYANCE PIPE

(2) 2" SCH. 80 45° PVC ELBOW

OR LONG RADIUS 90°

BALL VALVE

HOSE TO HOSE BARB CONNECTION (TYP.)

CAST IRON 90° FITTING

CAMLOCK DISCONNECT

THREADED DISCONNECT

4" SCH. 40 PVC WELL CASING

1-1/4" SCH. 40 PVC

PUMP RISER PIPE

PUMP ELECTRICAL WIRE

GROUNDWATER PUMP

2" FERNCO STYLE FLEXIBLE COUPLING

2" TO 1-1/4" PVC REDUCER

TO

REMEDIATION

BUILDING

WATERPROOF ELECTRICAL CONDUIT

PULL BOX

2" TO 1" PVC REDUCER

GROUND SURFACE

CAMLOCK DISCONNECT

GROUND SURFACE

WATER TIGHT ELECTRICAL BOX, 3/4"

ELECTRICAL CONDUIT IN & OUT PORTS.

HOUSES ON/OFF SWITCH FOR PUMP &

ENOUGH SLACK PUMP WIRE TO PULL

PUMP ASSEMBLY OUT OF THE WELL

WITHOUT DISCONNECTING WIRES.

APPROXIMATE DEPTH OF PUMP +5'

GROUND SURFACE

3/4" SCH. 80 PVC CONDUIT

FOR PUMP WIRE

WATER TIGHT ELECTRICAL BOX, 3/4"

ELECTRICAL CONDUIT IN & OUT PORTS.

HOUSES ON/OFF SWITCH FOR PUMP &

ENOUGH SLACK PUMP WIRE TO PULL

PUMP ASSEMBLY OUT OF THE WELL

WITHOUT DISCONNECTING WIRES.

APPROXIMATE DEPTH OF PUMP +5'

2'x2'x2' GALVANIZED STEEL VAULT

(OPEN BOTTOM)

1.5'x1.5'x1.5' GALVANIZED

STEEL VAULT

(OPEN BOTTOM)

SEE SHEET 9

WELL DETAILS

8

A

1" HOSE

CAMLOCK DISCONNECT

1" HOSE

SAMPLE

PORT

GATE VALVE

SAMPLE

PORT

WELL CAP

PRESSURE GAUGE

WELL CAP

BACKFLOW PREVENTION DEVICE

GATE VALVE

PRESSURE GAUGE

PRESSURE RELIEF VALVE

3/4" SCH. 80 PVC ELECTRICAL CONDUIT 3/4" SCH. 80 PVC ELECTRICAL CONDUIT

3/4" SCH. 80 PVC LONG RADIUS

90° OR (2) 45° ELBOW (TYP.)

SEE SHEET 9 WELL DETAILS

1-1/2" SCH. 80 PVC

ELECTRICAL CONDUIT

1-1/2"" SCH. 80 PVC

LONG RADIUS 90° OR

(2) 45° ELBOW (TYP.)

3/4" SCH. 80 PVC LONG RADIUS

90° OR (2) 45° ELBOW (TYP.)

BACKFLOW

PREVENTION

DEVICE

1-1/2" SCH. 80 PVC

ELECTRICAL CONDUIT

TO

REMEDIATION

BUILDING

PRESSURE GAUGE

4" SCH. 40 PVC WELL CASING

THREADED DISCONNECT

CAMLOCK DISCONNECT

BACKFLOW PREVENTION DEVICE

2'x2'x2' GALVANIZED STEEL VAULT

(OPEN BOTTOM)

GATE VALVE

CONDUIT STRUT & PIPE CLAMP (TYP.)

3/4" SCH. 80 PVC CONDUIT FOR PUMP WIRE

1" HOSE

SAMPLE

PORT

BALL VALVE

2" SCH. 80 PVC CONVEYANCE PIPE

8

B

SCALE IN FEET

0.5 10

B

7

EXTRACTION VAULT AT END OF LINE WITH SINGLE CONDUIT

SCALE IN FEET

0.5 10

C

7

EXTRACTION VAULT WITH SHARED ELECTRICAL CONDUIT

SCALE IN FEET

0.5 10

A

7

INJECTION VAULT

NOTE:  ALL VAULTS ARE MINIMUM 16

GAUGE STEEL WITH 3/8" HEAVY DUTY

DIAMOND PLATE LID.  LIDS ARE

LOCKING, WATER-RESISTANT WITH LIFT

ASSIST.  VAULTS MEET AASHTO H20

WHEEL LOADING SPECIFICATION.

SCALE IN FEET

0.5 10

D

7

TYPICAL VAULT PLAN VIEW
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(OPEN BOTTOM)

8" BOREHOLE

GROUT SEAL

3/8" BENTONITE CHIPS HOLE PLUG
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SUMP WITH END CAP

4" SCH 40 PVC WELL CASING

GROUND SURFACE
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-15.00 -  TOP OF WELL SCREEN
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NOT TO SCALE
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WELL DETAIL - INJ-1
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WELL DETAIL

INJ-2, INJ-3, AND INJ-4
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2'

14'

20'

4"

VAULT

(OPEN BOTTOM)

8" BOREHOLE

GROUT SEAL

3/8" BENTONITE CHIPS HOLE PLUG

FILTER PACK, 8-12 MESH SIZE SAND

2'

4" SCH 40 PVC, 0.040"

MACHINE-SLOTTED WELL SCREEN

SUMP WITH END CAP

4" SCH 40 PVC WELL CASING

GROUND SURFACE
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 0.00 - TOP OF VAULT

-2.00 - TOP OF BOREHOLE

-4.00 - TOP OF BENTONITE PLUG

-18.00 - TOP OF FILTER PACK

-20.00 -  TOP OF WELL SCREEN

-40.25 -  BOTTOM OF WELL

-40.00 -  TOP OF SUMP
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APPROXIMATE LOCATION OF PUMP

NEAR BOTTOM OF SCREENED INTERVAL

(SEE NOTE 2)

1" SCH 40 PVC RISER PIPE

FOR SUBMERSIBLE PUMP
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NOT TO SCALE

NOTES:

1. INSTALLED  1-1/4" SCH. 40 PVC RISER PIPE IN EXTRACTION WELLS EXT-1

THRU EXT-4.

2. INSTALLED EXTRACTION PUMPS IN EXT-1 THRU EXT-4.

3. VAULTS, RISER PIPE, AND EXTRACTION PUMPS TO BE INSTALLED IN

EXTRACTION WELLS EXT-5 THRU EXT-8 AS PART OF PHASE II WORK.
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EXTRACTION WELL DETAIL

EXT-1 THRU EXT-8
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Photograph 1 – Former Frank Wear Cleaners site conditions prior to beginning construction.  Children’s 
daycare building on the left, SVE system on the right.  Photograph taken facing west. 

 
Photograph 2 – South 3rd Avenue sidewalk conditions prior to construction.  Children’s daycare water 
service line marked in blue in foreground.  Photograph taken facing north.   
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Photograph 3 – Landscaped area on the north side of CWCMH facility property prior to construction.  
Children’s daycare building to the right. Photograph taken facing west.  

 
Photograph 4 – SVE System enclosure opened up during site preparation activities.  GTS to be installed 
to west of SVE system and existing fence extended.  Photograph taken facing northeast.   



                             17823-00/Task 8 
March 2, 2015 

    

 
Photograph 5 – Alleyway along the west side of the Site showing multiple underground utilities including 
from left to right; natural gas, sewer, irrigation, and communication lines. Photograph taken facing 
south.  

 
Photograph 6 – GTS prior to delivery.  Photograph shows the external construction of the building 
including I-beam skid foundation.  
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Photograph 7 – Inside of the GTS, photograph shows the injection well manifold on the left and a 
portion of the extraction well manifold on the right.   

 
Photograph 8 – GTS concrete foundation form work and reinforced rebar grid.  Rebar is spaced 12 
inches apart.   
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Photograph 9 – ERRG staff working concrete mixture and positioning rebar grid while pouring concrete 
foundation.  Treatment compound fence shown in the background.  Photograph taken facing east.   

 
Photograph 10 – Concrete slab poured.  Private asphalt parking lot shown in the background with SVE 
system fence to the right.  Photograph taken facing northeast.   
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Photograph 11 – Installation of the GTS building on the concrete slab.  Note four groundwater extraction 
pipes surfacing near the center of the building, four groundwater injection pipes surfacing near the right 
of the building, and an electrical pull box shown in the foreground.  Photograph taken facing northeast.   

 
Photograph 12 – External switches installed on the GTS building to control batch tank mixer and heater.    
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Photograph 13 – Concrete cutting on the private parking lot north of the Site.  Injection well INJ-2 can be 
seen behind the employee.  Photograph taken facing southwest.  

 
Photograph 14 – Trenching to INJ-1 (well casing visible) showing typical cave-in issues encountered 
within trenches.  In this photograph the pipe bedding material was loosely placed when cave-in 
occurred. Photograph taken from within INJ-1 trench facing west. 
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Photograph 15 – Typical well casing (white) with conveyance pipe (gray).  

 
Photograph 16 – Typical trench with pipe bedding material placed and beginning compaction. 
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Photograph 17 – INJ-1 trench with conveyance pipe installed over compacted bedding material with 
tracer wire attached.  Photograph taken facing west.  

 
Photograph 18 – Typical spacing of multiple conveyance pipes sharing a trench.   
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Photograph 19 – This photograph shows a second row of conveyance pipes placed over a lower row of 
installed pipe. Contractor is installing fittings on lower row in photograph. Purple coils of utility tracer 
wire can also be seen.   

 
Photograph 20 – Photograph shows intersection of conveyance pipe and electrical conduit (employee is holding) at 
EXT-4 (white vertical pipe with orange cap).  Four lower pipes on the right are capped in the photograph for future 
installation.  Two pipes on the left are conveyance pipe for EXT- and EXT-3.  South 3rd Ave. is on the right.   
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Photograph 21 – Photograph shows GTS building foundation slab with excavation on all sides for pipe 
installation. Extraction well pipes are in the foreground on the left. Extraction well conduit crosses over 
the conveyance pipe and wraps around the slab.  Injection well pipe wraps around the slab on the right 
with electrical conduit for batch tank accessories currently sitting on the pipe.  The abandoned dry well 
is visible in the foreground. Photograph taken facing northeast. 

 
Photograph 22 – Wetting trench backfill while placing along S 3rd Ave. Photograph taken facing north. 
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Photograph 23 – Extraction well trench surface completed using hot asphalt.  S 3rd Ave is on the left, the 
Site and children’s daycare are on the right.  Photograph taken facing south.   

 
Photograph 24 – Extraction well EXT-2 and EXT-3 trench surface material within landscaped area of 
CWCMH facility property.  Photograph taken facing east.   
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Photograph 25 – Hydrostatic pressure tester sitting on GTS foundation slab connected to injection well 
piping.  Photograph taken facing north-northeast.  

 
Photograph 26 – Typical injection well vault showing wellhead connections.  
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Photograph 27 – Typical electrical boxes installed in extraction well vaults.  Manual pump on/off switch 
provided on the left with electrical connection/pull box on the right.   

 
Photograph 28 – Typical extraction well vault showing wellhead connections and electrical components.  
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Photograph 29 – Typical electrical pull box vault.   

 
Photograph 30 – Photograph shows decommissioning of drywell on the Site by filling with leftover 
concrete after pouring GTS building foundation slab.   
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Photograph 31 – Excavated soil pile on the Site pending analysis for disposal.  Photograph taken facing 
northwest.  

 
Photograph 32 – Truck bed liner being lined with plastic for impacted soil disposal.  Photograph taken 
facing south.   
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Figure D-1

Sample Description
Classification of soils in this report is based on visual field and laboratory observations which include density/consistency,
moisture condition, grain size, and plasticity estimates and should not be construed to imply field nor laboratory testing
unless presented herein. Visual-manual classification methods of ASTM D 2488 were used as an identification guide.

Sampling Test Symbols

Split Spoon

Push Probe

Cuttings

Grab (Jar)

Core Run

Key to Exploration Logs

12
30
50

<5
-
-
-

Minor Constituents

S-1

Density/Consistency

Very loose
Loose
Medium dense
Dense
Very dense

SILT or CLAY
Consistency

to
to
to
to
to

>30

Standard
Penetration
Resistance (N)
in Blows/Foot

2
4
8

15
30

Test Symbols

Sample Type

Groundwater Seepage
(Test Pits)

Groundwater Level on Date
or (ATD) At Time of Drilling

Estimated Percentage
Trace
Slightly (clayey, silty, etc.)
Clayey, silty, sandy, gravelly
Very (clayey, silty, etc.)

5
12
30

Blows per
6-inches

12
23
50/3"

Sample Number

Sample Key

Groundwater Indicators

Soil density/consistency in borings is related primarily to the Standard Penetration
Resistance. Soil density/consistency in test pits and probes is estimated based on
visual observation and is presented parenthetically on the logs.

Moisture

NA
NS
SS
MS
HS
PID

Not Available
No Sheen
Slight Sheen
Moderate Sheen
Heavy Sheen
Photoionization Detector Reading

Sample Recovery

Dry
Damp
Moist
Wet

0
4

10
30

to
to
to
to

>50

4
10
30
50

SAND or GRAVEL
Density

0
2
4
8

15

Very soft
Soft
Medium stiff
Stiff
Very stiff
Hard

Little perceptible moisture
Some perceptible moisture, likely below optimum
Likely near optimum moisture content
Much perceptible moisture, likely above optimum

Standard
Penetration
Resistance (N)
in Blows/Foot

LETTERGRAPH

SYMBOLS
MAJOR DIVISIONS

SOIL CLASSIFICATION CHART

PT

OH

CH

MH

OL

CL

ML

SC

SM

SP

COARSE
GRAINED

SOILS

SW

TYPICAL
DESCRIPTIONS

WELL-GRADED GRAVELS, GRAVEL -
SAND MIXTURES, LITTLE OR NO
FINES

POORLY-GRADED GRAVELS,
GRAVEL - SAND MIXTURES, LITTLE
OR NO FINES

SILTY GRAVELS, GRAVEL - SAND -
SILT MIXTURES

GC

GM

GP

GW

CLAYEY GRAVELS, GRAVEL - SAND -
CLAY MIXTURES

WELL-GRADED SANDS, GRAVELLY
SANDS, LITTLE OR NO FINES

POORLY-GRADED SANDS,
GRAVELLY SAND, LITTLE OR NO
FINES

SILTY SANDS, SAND - SILT
MIXTURES

CLAYEY SANDS, SAND - CLAY
MIXTURES

INORGANIC SILTS AND VERY FINE
SANDS, ROCK FLOUR, SILTY OR
CLAYEY FINE SANDS OR CLAYEY
SILTS WITH SLIGHT PLASTICITY

INORGANIC CLAYS OF LOW TO
MEDIUM PLASTICITY, GRAVELLY
CLAYS, SANDY CLAYS, SILTY CLAYS,
LEAN CLAYS

ORGANIC SILTS AND ORGANIC SILTY
CLAYS OF LOW PLASTICITY

INORGANIC SILTS, MICACEOUS OR
DIATOMACEOUS FINE SAND OR
SILTY SOILS

INORGANIC CLAYS OF HIGH
PLASTICITY

ORGANIC CLAYS OF MEDIUM TO
HIGH PLASTICITY, ORGANIC SILTS

PEAT, HUMUS, SWAMP SOILS WITH
HIGH ORGANIC CONTENTS

CLEAN
GRAVELS

GRAVELS WITH
FINES

CLEAN SANDS

(LITTLE OR NO FINES)

SANDS WITH
FINES

LIQUID LIMIT
LESS THAN 50

LIQUID LIMIT
GREATER THAN 50

HIGHLY ORGANIC SOILS

NOTE:  DUAL SYMBOLS ARE USED TO INDICATE BORDERLINE SOIL CLASSIFICATIONS

GRAVEL
AND

GRAVELLY
SOILS

(APPRECIABLE
AMOUNT OF FINES)

(APPRECIABLE
AMOUNT OF FINES)

(LITTLE OR NO FINES)

FINE
GRAINED

SOILS

SAND
AND

SANDY
SOILS

SILTS
AND

CLAYS

SILTS
AND

CLAYS

MORE THAN 50%
OF MATERIAL IS
LARGER THAN
NO. 200 SIEVE

SIZE

MORE THAN 50%
OF MATERIAL IS
SMALLER THAN
NO. 200 SIEVE

SIZE

MORE THAN 50%
OF COARSE
FRACTION

PASSING ON NO.
4 SIEVE

MORE THAN 50%
OF COARSE
FRACTION

RETAINED ON NO.
4 SIEVE



ATD

Monument
Concrete

Bentonite
Chips

Silica Sand

Well Screen

End Cap

GP

GM

GW

GM

ML

GM

(<5) NS

(<5) NS

(<5) NS

(<5) NS

(<5) NS

(<5) NS

(<5) NS

(<5) NS

(<5) NS

3-Inches asphalt concrete over 4-inches
base GRAVEL.

(Loose), dry, brown, very silty GRAVEL and
cobbles.

Becomes sandy and silty.

Becomes very silty.

Becomes silty and sandy.

Becomes very sandy and slightly silty.

(Loose), wet, brown, very sandy GRAVEL.

(Loose), wet, brown, slightly silty GRAVEL.

Becomes light brown, silty, and clayey.

(Stiff), wet, gray and brown, slightly sandy,
very gravelly SILT.

(Dense), wet, gray-brown, slightly silty, sandy
GRAVEL and cobbles.

Trace silt and sand.

Becomes slightly silty and slightly sandy.

Bottom of Probe at 40.0 feet.
Started 09/03/13.
Completed 09/03/13.
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Injection Well Construction Data for INJ-1

Graphic
Log Soil Descriptions

USCS
Class

Location: Yakima, Washington
Logged By: Jason Miles
Reviewed By: Leon Lahiere, LG

Core Length
& Recovery

Drill Equipment: Sonic
Soil Sampler: Core
Hole Diameter: 8 inches

Exploration
Completion

Depth
in Feet

Tests
& (PID)

17800-23

Figure D-2

1. Refer to Figure D-1 for explanation of descriptions and symbols.
2. Soil descriptions and stratum lines are interpretive and actual changes may be gradual.
3. USCS designations are based on visual manual classification (ASTM D 2488) unless otherwise

supported by  laboratory testing (ASTM D 2487).
4. Groundwater level, if indicated, is at time of drilling (ATD) or for date specified.  Level may vary

with time.
5. Drilled By:  Cascade Drilling
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ATD

Monument
Concrete

Bentonite
Chips

Silica Sand

Well Screen

End Cap

GP

GM

SW

GM

SM

(<5) NS

(<5) NS

(<5) NS

(<5) NS

(<5) NS

(<5) NS

3-Inches asphalt concrete over 4-inches
base GRAVEL.

(Medium dense), damp, brown, silty
GRAVEL and cobbles.

Becomes silty and very sandy.

Becomes (dense).

Some black mottling.
Becomes wet and slightly silty.

Becomes very silty with no sand.
Becomes sandy and slightly silty.

(Dense), wet, brown, fine to medium coarse
SAND with trace silt.

(Dense), wet, brown, slightly silty, sandy
GRAVEL.

(Dense), wet, gray, brown, very gravelly, silty
SAND.

Bottom of Probe at 35.5 feet.
Started 09/04/13.
Completed 09/04/13.
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Injection Well Construction Data for INJ-2

Graphic
Log Soil Descriptions

USCS
Class

Location: Yakima, Washington
Logged By: Jason Miles
Reviewed By: Leon Lahiere, LG

Core Length
& Recovery

Drill Equipment: Sonic
Soil Sampler: Core
Hole Diameter: 8 inches

Exploration
Completion

Depth
in Feet

Tests
& (PID)

17800-23

Figure D-3

1. Refer to Figure D-1 for explanation of descriptions and symbols.
2. Soil descriptions and stratum lines are interpretive and actual changes may be gradual.
3. USCS designations are based on visual manual classification (ASTM D 2488) unless otherwise

supported by  laboratory testing (ASTM D 2487).
4. Groundwater level, if indicated, is at time of drilling (ATD) or for date specified.  Level may vary

with time.
5. Drilled By:  Cascade Drilling
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ATD

Monument
Concrete

Bentonite
Chips

Silica Sand

Well Screen

End Cap

GP

ML

GM

ML

GM

ML

GM

SW

GM

INJ-3/S-1

INJ-3/S-2

INJ-3/S-3

(<5) NS

(<5) NS

(<5) NS

(12.8) NS

(9.3) NS

(7.4) NS

(2.4) NS

(<5) NS

(<5) NS

(<5) NS

3-Inches asphalt concrete over 3-inches
base GRAVEL.

(Medium stiff), damp, brown, very gravelly
SILT.

(Loose), damp, brown, slightly silty, very
sandy GRAVEL and cobbles.

Becomes silty and sandy.

(Medium stiff), damp, brown, gravelly SILT
with cobbles.

(Dense), damp, brown, sandy, silty GRAVEL
and cobbles.

Becomes gray with a petroleum-like odor.

No more petroleum-like odor.

(Medium stiff), moist, brown, sandy, gravelly,
clayey SILT.

Becomes very gravelly with some black
mottling.

(Dense), wet, brown, very sandy, slightly silty
GRAVEL.

(Dense), wet, light brown, very gravelly and
slightly silty SAND.

(Stiff), wet, brown, sandy, very gravelly SILT.

Bottom of Probe at 36.0 feet.
Started 09/04/13.
Completed 09/05/13.
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Injection Well Construction Data for INJ-3

Graphic
Log Soil Descriptions

USCS
Class

Location: Yakima, Washington
Logged By: Jason Miles
Reviewed By: Leon Lahiere, LG

Core Length
& Recovery

Drill Equipment: Sonic
Soil Sampler: Core
Hole Diameter: 8 inches

Exploration
Completion

Depth
in Feet

Tests
& (PID)

17800-23

Figure D-4

1. Refer to Figure D-1 for explanation of descriptions and symbols.
2. Soil descriptions and stratum lines are interpretive and actual changes may be gradual.
3. USCS designations are based on visual manual classification (ASTM D 2488) unless otherwise

supported by  laboratory testing (ASTM D 2487).
4. Groundwater level, if indicated, is at time of drilling (ATD) or for date specified.  Level may vary

with time.
5. Drilled By:  Cascade Drilling
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ATD

Monument
Concrete

Bentonite
Chips

Silica Sand

Well Screen

End Cap

GP

GM

ML

GM

ML

GM

INJ-4/S-1

(<5) NS

(<5) NS

(<5) NS

(<5) NS

(<5) NS

3-Inches asphalt concrete over 3-inches
base GRAVEL.

(Loose), damp, brown, silty GRAVEL and
cobbles.

Becomes sandy.

Becomes (dense).

(Medium stiff), damp, very gravelly, sandy
SILT.

Becomes moist.

(Dense), moist, brown, silty, sandy GRAVEL.

Becomes wet, slightly sity and very sandy.

Becomes orange-brown.

(Medium stiff), wet, brown, very gravelly,
slightly sandy, clayey SILT.

(Dense), wet, orange-brown, silty, sandy
GRAVEL and cobbles.

Becomes very sandy and slightly silty.

Becomes silty and slightly clayey.

Black and orange mottling.

Bottom of Probe at 36.0 feet.
Started 09/05/13.
Completed 09/05/13.

0

5

10

15

20

25

30

35

40

Injection Well Construction Data for INJ-4

Graphic
Log Soil Descriptions

USCS
Class

Location: Yakima, Washington
Logged By: Jason Miles
Reviewed By: Leon Lahiere, LG

Core Length
& Recovery

Drill Equipment: Sonic
Soil Sampler: Core
Hole Diameter: 8 inches

Exploration
Completion

Depth
in Feet

Tests
& (PID)

17800-23

Figure D-5

1. Refer to Figure D-1 for explanation of descriptions and symbols.
2. Soil descriptions and stratum lines are interpretive and actual changes may be gradual.
3. USCS designations are based on visual manual classification (ASTM D 2488) unless otherwise

supported by  laboratory testing (ASTM D 2487).
4. Groundwater level, if indicated, is at time of drilling (ATD) or for date specified.  Level may vary

with time.
5. Drilled By:  Cascade Drilling
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ATD

Monument
Concrete

Bentonite
Chips

Silica Sand

Well Screen

End Cap

ML

GM

(<5) NS

(<5) NS

(<5) NS

(<5) NS

(<5) NS

(<5) NS

(<5) NS

(<5) NS

Grass and gravel surface over (medium stiff),
damp, slightly gravelly SILT.

Becomes very gravelly with cobbles.

Becomes slightly sandy.

(Dense), moist, brown with dark gray
mottling, slightly silty, very sandy GRAVEL
and cobbles.

Becomes wet.

Orange mottling.

Becomes silty and sandy.

Becomes slightly silty.

Becomes very silty with trace clay, and
slightly sandy.
Becomes sandy and slightly silty.

Becomes very silty with areas of gray.

Bottom of Probe at 40.9 feet.
Started 09/05/13.
Completed 09/06/13.
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Extraction Well Construction Data for EXT-1

Graphic
Log Soil Descriptions

USCS
Class

Location: Yakima, Washington
Logged By: Jason Miles
Reviewed By: Leon Lahiere, LG

Core Length
& Recovery

Drill Equipment: Sonic
Soil Sampler: Core
Hole Diameter: 8 inches

Exploration
Completion

Depth
in Feet

Tests
& (PID)

17800-23

Figure D-6

1. Refer to Figure D-1 for explanation of descriptions and symbols.
2. Soil descriptions and stratum lines are interpretive and actual changes may be gradual.
3. USCS designations are based on visual manual classification (ASTM D 2488) unless otherwise

supported by  laboratory testing (ASTM D 2487).
4. Groundwater level, if indicated, is at time of drilling (ATD) or for date specified.  Level may vary

with time.
5. Drilled By:  Cascade Drilling
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ATD

Monument
Concrete

Bentonite
Chips

Silica Sand

Well Screen

End Cap

ML

GM

GC

GM

SM

(<5) NS

(<5) NS

(<5) NS

(<5) NS

(<5) NS

(<5) NS

(<5) NS

(<5) NS

(Loose), dry, brown, sandy, gravelly SILT.

(Loose), damp, slightly silty, slightly sandy
GRAVEL.

Becomes silty and slightly sandy.

Becomes slightly silty and sandy.

(Dense), wet, clayey, sandy GRAVEL.

(Loose), wet, dry, silty, sandy GRAVEL.

Becomes (dense), moist, brown, clayey, and
sandy.
Becomes brown mottled with gray, silty,
clayey, and sandy.

Becomes (dense), moist, gray, silty
GRAVEL.

Becomes (loose), wet, and brownish gray,
silty, and sandy.

Pea-sized gravel to 2.5" diameter.

Becomes moist.

(Loose), wet and brownish gray, silty

(Loose), wet, brownish gray, silty, gravelly
SAND.

Bottom of Probe at 41.0 feet.
Started 09/13/13.
Completed 09/14/13.
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Extraction Well Construction Data for EXT-2

Graphic
Log Soil Descriptions

USCS
Class

Location: Yakima, Washington
Logged By: Chris Martin
Reviewed By: Jill Kiernan, PE

Core Length
& Recovery

Drill Equipment: Sonic
Soil Sampler: Core
Hole Diameter: 8 inches

Exploration
Completion

Depth
in Feet

Tests
& (PID)

17800-23

Figure D-7

1. Refer to Figure D-1 for explanation of descriptions and symbols.
2. Soil descriptions and stratum lines are interpretive and actual changes may be gradual.
3. USCS designations are based on visual manual classification (ASTM D 2488) unless otherwise

supported by  laboratory testing (ASTM D 2487).
4. Groundwater level, if indicated, is at time of drilling (ATD) or for date specified.  Level may vary

with time.
5. Drilled By:  Cascade Drilling
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ATD

Monument
Concrete

Bentonite
Chips

Silica Sand

Well Screen

End Cap

ML

GM

GC

GM

GC

GM

GC

GM

GC

(<5) NS

(<5) NS

(<5) NS

(<5) NS

(<5) NS

(<5) NS

(<5) NS

(<5) NS

(<5) NS

(<5) NS

(Loose), dry, brown, sandy, gravelly SILT.

(Loose), damp, gray, slightly silty, sandy
GRAVEL.

Becomes moist, brown, silty, and sandy.
Pea-sized gravel to 3" diameter.

Becomes grayish-brown, sandy, silty, and
clayey.

(Dense), moist, brown, slightly sandy, clayey
GRAVEL.

(Loose), moist, brown, silty, sandy GRAVEL.

(Dense), wet, light brown, clayey GRAVEL.

(Loose), wet, brown, silty, clayey, sandy
GRAVEL.  Pea-sized gravel to 2.5" diameter.

Becomes (dense), moist, brownish gray with
some red and brown mottling, sandy, and
silty.

(Dense), moist, light brown, sandy, clayey
GRAVEL.

(Dense), wet, brown, silty, sandy GRAVEL.

6-Inch lense of (dense), wet, gray, silty,
clayey GRAVEL.

(Dense), moist, brown, slightly sandy, clayey
GRAVEL.
Bottom of Probe at 40.3 feet.
Started 09/12/13.
Completed 09/13/13.
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Extraction Well Construction Data for EXT-3

Graphic
Log Soil Descriptions

USCS
Class

Location: Yakima, Washington
Logged By: Chris Martin
Reviewed By: Leon Lahiere, LG

Core Length
& Recovery

Drill Equipment: Sonic
Soil Sampler: Core
Hole Diameter: 8 inches

Exploration
Completion

Depth
in Feet

Tests
& (PID)

17800-23

Figure D-8

1. Refer to Figure D-1 for explanation of descriptions and symbols.
2. Soil descriptions and stratum lines are interpretive and actual changes may be gradual.
3. USCS designations are based on visual manual classification (ASTM D 2488) unless otherwise

supported by  laboratory testing (ASTM D 2487).
4. Groundwater level, if indicated, is at time of drilling (ATD) or for date specified.  Level may vary

with time.
5. Drilled By:  Cascade Drilling
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ATD

Monument
Concrete

Bentonite
Chips

Silica Sand

Well Screen

End Cap

ML

GM

(<5) NS

(<5) NS

(<5) NS

(<5) NS

(<5) NS

(<5) NS

(<5) NS

(<5) NS

(<5) NS

4-Inch of concrete over base rock

(Dense), moist, sandy, gravelly SILT.

(Loose), moist, brown, slightly silty, slightly
sandy GRAVEL.  Pea-sized gravel to 3"
diameter.

Becomes sandy.

Becomes (dense), moist, grayish brown,
sandy, and silty.

Becomes brown, very silty, clayey, and very
sandy.

Becomes (loose), wet, slightly silty, and
sandy.
Becomes (dense), slightly silty, clayey, and
very sandy.

Becomes mottled with orange, silty, and
clayey.
Becomes very silty and clayey.

Becomes (loose), wet, slightly silty, and very
sandy.

Becomes damp, slightly sandy, and very
silty.

Becomes (dense) and gray.

Becomes (loose), wet, slightly silty, and very
sandy.

Bottom of Probe at 40.0 feet.
Started 09/11/13.
Completed 09/11/13.
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Extraction Well Construction Data for EXT-4

Graphic
Log Soil Descriptions

USCS
Class

Location: Yakima, Washington
Logged By: Chris Martin
Reviewed By: Leon Lahiere, LG

Core Length
& Recovery

Drill Equipment: Sonic
Soil Sampler: Core
Hole Diameter: 8 inches

Exploration
Completion

Depth
in Feet

Tests
& (PID)

17800-23

Figure D-9

1. Refer to Figure D-1 for explanation of descriptions and symbols.
2. Soil descriptions and stratum lines are interpretive and actual changes may be gradual.
3. USCS designations are based on visual manual classification (ASTM D 2488) unless otherwise

supported by  laboratory testing (ASTM D 2487).
4. Groundwater level, if indicated, is at time of drilling (ATD) or for date specified.  Level may vary

with time.
5. Drilled By:  Cascade Drilling
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ATD

Monument
Concrete

Bentonite
Chips

Silica Sand

Well Screen

End Cap

ML

Overdrilled existing MW-3, soil removed
consists of bentonite seal and silica sand.

(Dense), moist, bluish-gray SILT with some
boulders.

Bottom of Probe at 40.0 feet.
Started 09/09/13.
Completed 09/09/13.
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Extraction Well Construction Data for EXT-5

Graphic
Log Soil Descriptions

USCS
Class

Location: Yakima, Washington
Logged By: Chris Martin
Reviewed By: Leon Lahiere, LG

Core Length
& Recovery

Drill Equipment: Sonic
Soil Sampler: Core
Hole Diameter: 8 inches

Exploration
Completion

Depth
in Feet Tests

17800-23

Figure D-10

1. Refer to Figure D-1 for explanation of descriptions and symbols.
2. Soil descriptions and stratum lines are interpretive and actual changes may be gradual.
3. USCS designations are based on visual manual classification (ASTM D 2488) unless otherwise

supported by  laboratory testing (ASTM D 2487).
4. Groundwater level, if indicated, is at time of drilling (ATD) or for date specified.  Level may vary

with time.
5. Drilled By:  Cascade Drilling
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ATD

Monument
Concrete

Bentonite
Chips

Silica Sand

Well Screen

End Cap
Silica Sand

GM

SM

GM

(<5) NS

(<5) NS

(<5) NS

(<5) NS

(<5) NS

(<5) NS

6-Inch concrete surface over base rock.

(Loose), moist, brown, silty, sandy GRAVEL.

Becomes dry to moist.

Becomes slightly sandy.

Becomes wet, brownish gray, and silty.

Becomes gray, silty, and sandy.

Becomes brown with lenses of gray.

Becomes silty and clayey.

Becomes silty and sandy.

(Loose), wet, gray, slightly silty, gravelly
SAND.

(Loose), wet, gray, sandy, silty GRAVEL.

Bottom of Probe at 40.0 feet.
Started 09/10/13.
Completed 09/10/13.
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Extraction Well Construction Data for EXT-6

Graphic
Log Soil Descriptions

USCS
Class

Location: Yakima, Washington
Logged By: Chris Martin
Reviewed By: Leon Lahiere, LG

Core Length
& Recovery

Drill Equipment: Sonic
Soil Sampler: Core
Hole Diameter: 8 inches

Exploration
Completion

Depth
in Feet

Tests
& (PID)

17800-23

Figure D-11

1. Refer to Figure D-1 for explanation of descriptions and symbols.
2. Soil descriptions and stratum lines are interpretive and actual changes may be gradual.
3. USCS designations are based on visual manual classification (ASTM D 2488) unless otherwise

supported by  laboratory testing (ASTM D 2487).
4. Groundwater level, if indicated, is at time of drilling (ATD) or for date specified.  Level may vary

with time.
5. Drilled By:  Cascade Drilling
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ATD

Monument
Concrete

Bentonite
Chips

Silica Sand

Well Screen

End Cap
Silica Sand

GM

SP

GM

(<5) NS

(<5) NS

(<5) NS

(<5) NS

(<5) NS

(<5) NS

(<5) NS

(<5) NS

(<5) NS

(<5) NS

(<5) NS

Concrete surface over base rock.

(Loose), moist, brown, silty, sandy GRAVEL.

Becomes (dense).

(Loose), wet, brown, medium grain SAND.

(Dense), wet, grayish-brown, silty, clayey
GRAVEL.

Mottled black lense.
Becomes wet.

Becomes (loose), silty, and sandy.

12-Inch lens of (dense), moist, gray, silty,
clayey GRAVEL.

Bottom of Probe at 42.0 feet.
Started 09/11/13.
Completed 09/11/13.
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Extraction Well Construction Data for EXT-7

Graphic
Log Soil Descriptions

USCS
Class

Location: Yakima, Washington
Logged By: Chris Martin
Reviewed By: Leon Lahiere, LG

Core Length
& Recovery

Drill Equipment: Sonic
Soil Sampler: Core
Hole Diameter: 8 inches

Exploration
Completion

Depth
in Feet

Tests
& (PID)

17800-23

Figure D-12

1. Refer to Figure D-1 for explanation of descriptions and symbols.
2. Soil descriptions and stratum lines are interpretive and actual changes may be gradual.
3. USCS designations are based on visual manual classification (ASTM D 2488) unless otherwise

supported by  laboratory testing (ASTM D 2487).
4. Groundwater level, if indicated, is at time of drilling (ATD) or for date specified.  Level may vary

with time.
5. Drilled By:  Cascade Drilling
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ATD

Monument
Concrete

Bentonite
Chips

Silica Sand

Well Screen

End Cap

ML

Overdrilled existing MW-4, soil removed
consists of bentonite seal and silica sand.

(Dense), moist, bluish-gray, gravelly SILT.

Bottom of Probe at 41.0 feet.
Started 09/09/13.
Completed 09/09/13.
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Extraction Well Construction Data for EXT-8

Graphic
Log Soil Descriptions

USCS
Class

Location: Yakima, Washington
Logged By: Chris Martin
Reviewed By: Leon Lahiere, LG

Core Length
& Recovery

Drill Equipment: Sonic
Soil Sampler: Core
Hole Diameter: 8 inches

Exploration
Completion

Depth
in Feet Tests

17800-23

Figure D-13

1. Refer to Figure D-1 for explanation of descriptions and symbols.
2. Soil descriptions and stratum lines are interpretive and actual changes may be gradual.
3. USCS designations are based on visual manual classification (ASTM D 2488) unless otherwise

supported by  laboratory testing (ASTM D 2487).
4. Groundwater level, if indicated, is at time of drilling (ATD) or for date specified.  Level may vary

with time.
5. Drilled By:  Cascade Drilling
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APPENDIX E 

Change Orders 
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APPENDIX F 

Hart Crowser Daily Field Reports 

 








































































