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1.0 SUMMARY

1.1 Introduction and Purpose

PES Environmental, Inc. (PES) has prepared this Construction Report (CR) to describe how the
BSB Diversified (BSB) Phase | and Il Final Cleanup Action was constructed. The BSB property
is located at 8202 South 200™ Street, Kent, Washington (referred to as the Property; see

Figure 1). This CR has been prepared under Consent Decree No. 11-2-27288-5 (CD) between
BSB and the State of Washington, Department of Ecology (Ecology) and is consistent with the
requirements of the Model Toxics Control Act (MTCA), Chapter 173-340-400 of the
Washington Administrative Code (WAC). The CR describes a cleanup action implemented for
the shallow aquifer at the Property. Any cleanup actions required for the deep aquifer beneath
the property will be covered through a future Ecology cleanup action plan (CAP).

In addition to describing the shallow aquifer construction activities, the CR also describes the
construction quality control (CQC) and construction quality assurance (CQA) procedures
implemented during the project, which together document the project was completed consistent
with the design intent.

1.2 Project Background

1.2.1  Property Description

The BSB Property is located in Township 22 North, Range 4 East, Section 1H at a latitude of
47 degrees 25° 22” North and a longitude of 122 degrees 13* 51” West. The 4.2-acre Property
was formally a fenced, vacant lot that sloped gently to the north. The area surrounding the
Property is topographically flat and is zoned “Limited Industrial.” The Property is bounded on
the north by South 200™ Street and the Hexcel Corporation (Hexcel) industrial facility.
Commercial and industrial park properties are located to the west and south of the Property, and
the JH Carr industrial facility is immediately to the east of the Property.

1.2.2  Historical Waste Management Operations

A variety of industrial and hazardous wastes that were generated by the metal finishing and
electroplating plant located on the north side of South 200" Street (now part of the Hexcel
Facility) were formerly managed in a area located on the Property south of S. 200" Street and
referred to as Parcel G (See Figure 2). The waste management area was located in the northeast
and southern portions of the Property, and a parking lot was located in the northwest portion of
the parcel. Waste handling and generation reportedly occurred on Parcel G between the mid
1950s, when electroplating operations were begun on the property north of South 200" Street,
and 1985, when treatment, storage, and disposal activities ceased. The waste treatment
operations included an equalizing lagoon, four aboveground treatment tanks, a sludge settling
lagoon, sludge drying beds, a connection to the sanitary sewer for the disposal of treated water,
and a drum storage area.
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1.2.3  Previous Investigations

In the early 1980s, the United States Environmental Protection Agency (USEPA) initiated
investigations at the Property. BSB conducted a series of investigations in subsequent years both
on and off the BSB Property. The investigations on and off the Property included drilling soil
borings; installing monitoring wells and piezometers; analyzing soil gas samples, sludge
samples, soil samples, and groundwater samples; measuring groundwater levels; and conducting
hydraulic conductivity tests. These investigations are summarized in a Final Focused Remedial
Investigation Summary/Feasibility Study (FRI/FS) report (PES, 2008) and a Remedial
Investigation Report Addendum (PES, 2011).

1.2.4  Previous Property Remediation

Previous soil and groundwater cleanup actions have been conducted at the Property as part of
Resource Conservation and Recovery Act (RCRA) closure activities in the late 1980s and early
1990s. These cleanup actions have included:

e Removal and closure of solid and hazardous waste management units;

e Removal of contaminated solids from the former sludge settling lagoon and the
former equalizing lagoon;

e Removal of approximately 2,000 cubic yards of contaminated soil from the primary
source area on the Property;

e Consolidation, stabilization, and isolation of dangerous waste solids in the former
sludge drying beds;

e Capping of potentially impacted portions of the Property; and

e Installation and operation of a groundwater extraction and treatment corrective
measures system (CMS).

Between August 1992 and August 2011, the CMS removed groundwater contaminated with
halogenated VOCs (HVOCs) beneath the BSB and Hexcel properties. The CMS consisted of
two recovery wells (HYR-1 and HYR-2) which were located on the BSB property and four
recovery wells (CG-1 through CG-4) located on the Hexcel property. Responsibility for system
operation was separated with BSB taking responsibility for HYR-1 and HYR-2, and Hexcel
taking responsibility for CG-1 through CG-4. Groundwater recovered by the PES system was
discharged to the King County sewer system, following pretreatment to remove VOCs using an
air stripper.

As a result of these cleanup actions, conditions at the Property have stabilized, contaminated soil
and waste have been stabilized in situ and/or removed from the Property, over 10,000 pounds of
HVOCs have been removed and treated by operation of the CMS, and the potential risks to
human health and the environment have been reduced and controlled.
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1.3 Purpose of Final Clean Up Action

The purpose of the Phase | and Phase Il Final Cleanup Action described in this report is to
implement a cleanup of the shallow aquifer at the Property. The final cleanup action was
described in the Cleanup Action Plan (CAP) included as Appendix A to the CD, and consists of a
zero valent iron (ZVI) reactor vault (Phase | work), a 35- to 45-foot deep low permeability soil-
bentonite cutoff wall (SCBW) constructed around the property, and an asphalt final cover
constructed over the property that extends horizontally beyond the horizontal limits of the slurry
wall (Phase 11 work). The Engineering Design Report (PES 2011) provides a detailed design for
the shallow aquifer cleanup action.

The ZVI reactor vault is intended to treat contaminated groundwater removed from the shallow
aquifer before it is pumped into the City of Kent (King County) sanitary sewer system. The
slurry wall mitigates lateral movement of contaminates in the shallow aquifer. The asphalt final
cover minimizes infiltration of surface water into soil and upper aquifer groundwater contained
inside the slurry wall.

1.4 2009 Suspension of Phase | Work

The construction of the shallow aquifer cleanup action was initiated in 2009. At that time a
contractor was retained by BSB to construct the Phase | portion of the project, with the Phase Il
portion scheduled for 2010. However, higher than anticipated levels of contamination were
discovered in the lower aquifer during Phase | dewatering activities. This led to suspension of
work and design modifications for the project.

In July of 2011 the project was re-started. At that time Phase | and Phase Il portions of the
project were started under a change order to the original 2009 construction contract. That change
order incorporated revised construction drawings and technical specifications into the
construction contract that defined the design changes.

15 Relevant Reference Documents

The following documents provide information relevant to the selection of a cleanup action for
the BSB Diversified property, and to the design and construction of the Final Cleanup Action
Phases I and I1:

e Final Cleanup Action Plan, BSB Property. Washington Department of Ecology.
August 5, 2011.

e Engineering Design Report Shallow Aquifer Cleanup Action. PES Environmental.
December 15, 2011.

e Construction Drawings Final Cleanup Action Phase I, dated August 2009, revised
July 2011.

e Technical Specifications Final Cleanup Action Phase 1, dated July 2009.

e Construction Drawings Final Cleanup Action Phase Il, dated August 2011.
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e Technical Specifications Final Cleanup Action, dated July 2009, Revised June 11 with
Change Order 8, Revised September 20111 for Phase 1l Work.

e Construction Quality Assurance (CQA) Manual Final Cleanup Action, dated July 2009,
Revised June 11 with Change Order 8, Revised September 20111 for Phase 11 Work.

1.6 Report Organization

Contents of the CR include the following:

Section 1 describes the purpose of the report, briefly describes the scope of the project, and
references relevant supporting documents such as the construction drawings, technical
specifications and construction quality assurance manual.

Section 2 describes organizations involved in the project and their responsibilities.

Section 3 briefly describes how each major component of the project was constructed and its
general function.

Section 4 describes CQA work performed by PES to document work completed with the design
intent, and CQC work performed by the contractors to assure elements of the project were
properly constructed.

Section 5 describes documentation prepared during construction such as daily reports,
photographic records and as-constructed drawings.

Section 6 describes design and CQA modifications made during construction and the
justification for each modification.

Section 7 provides a statement by PES that the Final Cleanup Action was constructed in
substantial compliance with the design intent.

Appendices include record drawings, summaries of various CQA and CQC test data, raw
laboratory test reports, selected product submittals, warranties, and a compact disc containing
daily construction progress reports and selected photos.

This report does not describe operation and maintenance of the system.
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2.0 PROJECT ORGANIZATIONS AND RESPONSIBILITIES

This section of the report describes the primary organizations involved in the project and their
responsibilities.

2.1 BSB Diversified

BSB Diversified is the property owner. It was responsible for managing all aspects of the Phase
I and Il cleanup action and complying with the requirements of Consent Decree

No. 11-2-27288-5. BSB Diversified realized these responsibilities through it environmental
consultant, Burt Geology & Environmental Applications, PLLC, which was designated owner's
Project Manager for oversight of the work.

2.2 PES Environmental

PES Environmental was retained by BSB Diversified to perform various site investigations, and
remedial actions associated with remediation of the BSB property. PES’s specific involvement
associated with the Phase | and 11 Final cleanup action included preparation of the Engineering
Design Report, construction drawings, technical specifications, and construction quality
assurance manual for the Phase I and 11 Cleanup Action. PES was also retained to provide
construction contract administration and CQA services during the construction phase.

2.2.1  Vista Consultants (Vista)

Vista was retained by PES to assist in the design of the Phase I and Il Cleanup Action. Their
role focused on geotechnical aspects of the slurry wall, final cover and reactor vault. Vista also
prepared construction drawings, technical specifications, and CQA Manual for the Phase I and |1
cleanup action.

2.2.2  Livermore Architects and Engineers (Livermore)

Livermore was retained by PES to assist in the Phase | and Il Cleanup Action. Livermore
focused their work on structural design of the reinforced concrete ZVI Reactor Vault and
prepared structural construction drawings and technical specifications.

2.2.3  Mayes Testing Engineers (Mayes)

Mayes was retained by PES to perform special testing and inspection services defined in the
CQA Manual and other construction documents. Their services included inspection and testing
associated with the ZVI vault steel reinforcement and concrete, and field density testing of the
aggregate and asphalt final cover.

$82700128R_1781



PES Environmental, Inc.

2.24  HWA Geosciences (HWA)
HWA was retained by PES to perform special testing defined in the CQA manual. Their

services included classification and permeability testing of the soil/bentonite slurry that
comprises the constructed SBCW, and the drainage gravel associated with the reactor vault.

2.3 MidMountain Contractors Inc. (MidMountain)

MidMountain was the prime construction contractor retained by BSB Diversified. They were
responsible for constructing the entire Phase | and 11 project. Work completed by MidMountain
included all site preparation and demolition, stormwater management, ZV1 reactor vault
construction, site grading and drainage improvements, and placement of crushed aggregate for
the asphalt final cover. MidMountain relied upon specialty contractors to construct other
components of the project.

2.3.1  DeWind One Pass Trenching (DeWind)

DeWind was retained by MidMountain as a specialty subcontractor to prepare a work plan for,
and to construct, the SBCW. They were selected to do the work by BSB Diversified based on a
recommendation from PES because of their unique one-pass slurry wall trenching technique.

2.3.2 Tetra Tech/INCA

Tetra Tech/INCA was retained by MidMountain to perform various surveys to layout the work,
measure installed quantities, and obtain as-built documentation.

2.3.3  Lakeside Industries

Lakeside Industries was retained by MidMountain to furnish and install asphalt paving
associated with the Type 1 and Type 2 final covers.

2.3.4  Northwest Linings

Northwest Linings was retained by MidMountain to furnish and install geosynthetics to
encapsulate un-stabilized and cement stabilized sludge that was discovered during excavation of
exploratory trenches in the SBCW key trench.

2.3.5 Ground Up Road Construction, Inc.

Ground Up Road Construction Inc. was retained by MidMountain to perform cement treating
and compaction of soft soils removed from the ZVI reactor vault excavation.
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2.3.6  Service Electric Co., Inc.

Service Electric Co., Inc. was retained by MidMountain to perform all electrical wiring and
connections between the vault, treatment system Conex, control panel, and disconnect. Final
connection to the main service was performed by Puget Sound Energy.

2.3.7 Clear Water Services

Clear Water Services was retained by MidMountain to perform stormwater management and
sediment and erosion control during the Phase Il construction activities.

2.4 Washington State Department of Ecology (Ecology)

The Washington State Department of Ecology is the lead government agency having jurisdiction
over this project. Their responsibilities included review of various design and construction
documents prepared by PES and project oversight.
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3.0 CLEANUP ACTION SYSTEM CONSTRUCTION

This section generally describes how major components of the Phase | and Phase 11 Cleanup
Action were constructed.

3.1 Phase 1 Components

Phase 1 construction was initiated in 2009, suspended for nearly two years, and then re-started in
August of 2011. Major components of the Phase 1 Cleanup Action include:

2009 Work
e Installing sheet piles;
e Dewatering the lower aquifer;

e Initiating excavation of contaminated soil inside the sheet piles to create a space for the
proposed below-ground concrete ZV1 reactor vault; and

e Stockpiling and securing the excavated contaminated soil.
Work During Suspension of Project (late 2009 through mid-2011)

e Constructing and operating a CMS groundwater treatment system housed in a Conex
shipping container to treat contaminated groundwater before discharging it to the sanitary
sewer during the construction process.

2011 Work
e Removing stormwater that entered the excavation during the project shut down;

e Completing excavation of contaminated soil inside the sheet piles to create a space for the
proposed below-ground concrete ZV1 reactor vault;

e Dewatering of the excavation by pumping and treating groundwater that developed in the
vault excavation;

e Setting forms for the six-chamber cast-in-place concrete reactor vault;

e Installing structural steel reinforcement for the concrete vault;

e Water proofing the outer walls and base of the concrete vault;

e Pouring concrete for the reactor vault base and walls;

e Installing vault piping;

e Installing gravel and a geotextile separator outside the vertical walls of the vault;

e Fabricating and installing six concrete lids, one each for each of the six-chamber vault;

e Trenching and backfilling for installation of a buried conduit containing an electrical
service into chamber 6 that provides power to temporary and permanent pumping
systems;

S82700128R_1781 8



PES Environmental, Inc.

e Trenching and backfilling for installation of buried electrical conduits that house pressure
transducer signal wires serving four piezometers located inside and outside of the slurry
wall (two inside, two outside), and one pressure transducer to chamber 6 of the vault. A
sixth empty conduit was installed that serves chamber 6;

e Trenching and backfilling for installation of a buried 1 ¥%2-inch diameter Schedule 80 PVC
force main that runs from chamber 6 of the vault to a point just outside the Conex box.
The electrical conduits, signal wire conduits and force main are installed in a common
trench located along the east site perimeter that terminates just outside the Conex at the
northeast corner of the site;

e Installing a temporary foundation system for the Conex box; and

e Connecting the electrical service and pressure transducers to a control panel in the Conex.

3.2 Phase | Work Completed in 2009

3.2.1 2009 Sheet Piles, Dewatering, Excavation, and Soil Stockpiling

In 2009, sheet piles were driven to elevation -5 feet! around the perimeter of the planned Z VI
reactor vault excavation. Their purpose was to isolate groundwater in the upper aquifer allowing
excavation of contaminated soil inside the sheet piles. This was followed by the installation of
four dewatering wells constructed in the lower aquifer whose purpose was to minimize
groundwater uplift from the lower aquifer acting on an aquitard, which separates the lower and
upper aquifers. This would prevent hydraulic uplift and a hydraulic connection between the two
aquifers through the aquitard.

As dewatering began, excavation of the reactor vault area was initiated as the first step towards
installing the cast-in-place concrete ZVI1 reactor vault. Groundwater dewatered from the lower
aquifer was pumped to an on-site Baker tank and analyzed to determine VOC levels. This
analysis indicated much higher levels of VOC’s than previously measured in the lower aquifer,
and levels that would not allow discharge to the sanitary per the “Industrial Waste Program
Construction Dewatering Request Form,” issued by the King County Industrial Waste Program.
This led to suspending work on the project. At that time, soil had been excavated to
approximately elevation 14 ft, leaving sufficient soil in place to prevent uplift from the lower
aquifer without maintaining the dewatering system. Contaminated soil removed from the
excavation was stockpiled in an on-site containment area and covered with plastic.

A copy of the “Industrial Waste Program Construction Dewatering Request Form,” issued by
the King County Industrial Waste (KCIW) Program is provided in Appendix B-1.

1 All elevations based on North American Vertical Datum of 1988 (NAVD 1988).
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3.3 Phase | Work Completed During Suspension of Construction

3.3.1  Temporary Groundwater Treatment System

Prior to re-starting work in 2011 and as a result of finding contamination in the lower aquifer,
PES in conjunction with H20il Recovery Equipment, Inc. constructed a system for treating
VOCs found in groundwater. This system was housed in a Conex shipping container and
positioned in the northeast corner of the site. During suspended work groundwater was removed
at a controlled rate from existing groundwater wells HYR-1, and HYR-2 and treated to a quality
that allowed disposal in the sanitary sewer. This treatment system continued to be utilized for
the project after work was re-started in 2011.

3.4 Phase 1 Work Completed in 2011

3.4.1 Stormwater Removal, Excavation and Groundwater Treatment

In 2011 when the project was re-started, stormwater had filled the vault excavation to about
elevation 23. This stormwater was tested and then pumped down to about elevation 14 with the
water discharged directly to the sanitary sewer system after verifying that it met discharge
standards of a Waste Discharge Permit Number 7575-04 issued by KCIW; Waste Discharge
Permit number 7575-04 (WDP 7575-04) is provided in Appendix B-2.

Following removal of the accumulated stormwater, groundwater began to seep into the
excavation. This groundwater was pumped into a 20,000-gallon Baker tank to allow settlement
of settleable solids, and to perform sampling and analysis. This analysis indicated VOC
contaminant levels in groundwater at levels requiring treatment before disposal, per

WDP 7575-04. From that point on, all water removed from the excavation was transferred from
the excavation to a Baker tank for settling, transferred from the Baker tank at a controlled rate
through the water treatment system, and then discharged to the sanitary sewer.

Groundwater removed from the excavation was periodically sampled from the discharge house
entering the Baker tank, and from the discharge point of the treatment system to verify that the
volume of settleable solids did not exceed the permitted discharge limits of 5 ml/liter. This
testing was accomplished using an Imhoff Cone by Standard Method 2540A. At no time did this
testing indicate that water being stored in the Baker tank or that was discharged from the Baker
tank to the sanitary sewer exceeded the discharge limit of 5 ml/liter.

Continued removal of groundwater allowed soil excavation to continue to elevation 10.25 ft,
which was the revised design’s bottom elevation of the excavation for the concrete vault. It
became evident that soft soil and seeping groundwater conditions at elevation 10.25 were not
suitable for constructing the concrete base slab, or the associated water proofing that had to be
installed in contact with the base of the slab. Therefore, a plan was implemented to dewater the
excavation to a degree that would permit concrete and water proofing construction.
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3.4.2  Excavation Dewatering and Subgrade Preparation

Dewatering of the excavation was accomplished by pushing a 3-foot diameter steel casing into
the subgrade soils from elevation 10 to elevation 6 at all four corners of the excavation. Soil
inside each casing was removed by a vacuum truck to approximately elevation 6, and placed in
the on-site soil stockpile. A 12-inch diameter slotted PVC casing was installed vertically in the
center of the steel casing with the bottom of the casing set at approximately elevation 6, the top
at elevation 14, and positioned outside of the proposed vertical concrete vault walls. The
annulus between the steel and PVVC casing was then backfilled with ¥-inch to 1.5- inch rounded
gravel. The steel casing was then pulled leaving the slotted PVC casing surrounded by the
gravel. Two-inch diameter sump pumps were then installed in each of the four PVC casings
over an approximate 6-inch thick gravel layer at the base of the casing.

Groundwater pumped from the four sumps was conveyed to a 20,000-gallon Baker tank for
settling, and then treated prior to discharge. Monitoring of settleable solids and VOC treatment
efficiency were as described above.

Dewatering allowed excavation to continue to elevation 9.75 ft, six inches below the base slab
elevation. The base of the excavation was covered with a geocomposite drainage layer
consisting of two layers of geotextile heat bonded to a core of polyethylene grid. (See

Appendix C-1 for product cut sheet). The geocomposite was covered with a 6-inch thick layer of
¥-inch to 1.5— inch rounded gravel. A grid of 4-inch diameter perforated PVC pipes were
installed over the geocomposite, buried in the gravel, and configured to drain to the four
dewatering corner sumps. The combination of the geocomposite, 6-inch gravel layer, perforated
pipes and continuous pumping from the four sumps provided a relatively dry and stable gravel
subgrade surface to install the designed water proofing materials and base concrete slab.

3.4.3  Water Proofing

Water proofing designed for the vault exterior consisted of ““Paraseal LG Multiple Component
Sheet Membrane Waterproofing System,” manufactured by Tremco. Paraseal LG is a multi layer
sheet membrane waterproofing system that consists of a self-sealing, expandable layer of
granular bentonite laminated to high density polyethylene geomembrane. A thin layer of spun
polypropylene geotextile covers and stabilizes the bentonite layer. The water proofing provides
a barrier preventing groundwater seepage through the concrete vault. Product information is
provided in Appendix C-2.

Water proofing was installed over the gravel subgrade and up the excavation walls to
approximately elevation 14 ft, and placed vertically against the face of the sheet piles. The
vertical portion of waterproofing was installed against the sheet pile walls to provide sufficient
materials that would eventually connect the base slab water proofing material to the vertical wall
material once the base and walls of the vault were poured. The base slab was then formed and
poured independently from the vertical walls.

Once the base slab was poured and cured, the vertical walls were formed, poured, and stripped
followed by the installation of a layer of water proofing on the face of the vertical walls,
overlapping the water proofing installed under the slab. This provided a continuous barrier from
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under the slab, around the slab facing, and up the exterior face of the walls, terminating at the top
of the walls. A special nailing system was used to attach water proofing to the walls, and then it
was covered with geosynthetic drainage net.

Portions of the base area water proofing were damaged by excessive moisture between the time
it was installed and the vertical vault walls completed. This damage consisted of the bentonite
being removed from portions of the polyethylene geomembrane sheet. Where this occurred, a
new sheet of water proofing was installed over the damaged materials and dry bentonite spread
over the overlap area, providing a continuous composite layer of bentonite and polyethylene
connecting water proofing installed under the slab to waterproofing installed on the exterior
walls.

3.4.4  Steel Reinforcement and Water Stops

Steel reinforcement bars for the concrete vault were pre-fabricated and delivered to the project
site in 2009. When the project was suspended, the bars were stored on pallets and covered with
plastic to prevent damage caused by rust. When the project re-started, PES retained Mayes to
inspect the condition of this stored steel. Based on their inspection, it was determined that the
steel was in a condition suitable for installation. The Mayes report is provided in Appendix D.

Steel reinforcement was installed over the base area water proofing to the configurations,
spacings, and overlaps defined on the construction drawings. It was also placed on small
concrete blocks to provide the minimum required clearance between the bottom of the concrete
slab and the steel bars.

Prior to pouring the base slab, 6-inch high PVVC water stops were installed vertically along the
alignment of the exterior and interior walls with three inches of the water stop positioned into the
base slab and three inches extending above the slab. Water stop product information is provided
in Appendix C-4.

Vertical wall steel was also placed to the configurations, spacings, and overlaps defined on the
construction drawings. The wall reinforcement was prefabricated into mats outside of the vault
and then lifted into place with a crane. The steel was secured in place with tie wire, and spacers
were installed between the steel bars and the form work to provide the designed clearance
between the steel and the face of concrete.

3.45 Form Work

In 2009, MidMountain mobilized pre-fabricated forms for constructing vertical walls of the
vault. When work was suspended they were stacked and covered with plastic protection. These
forms were used to construct the vault walls in 2011, but some modification to their dimensions
was required.

Other forms were set to define the exterior face of the 24-inch thick base slab. Forms on the
north and east end of the slab were installed against the sheet piles, with the water proofing
placed between the sheet pile and the form. This positioning of the forms resulted in the north
and south portions of the slab being approximately six inches longer than designed.
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Forms on the east and west ends of the slab were positioned approximately 3 feet inside the face
of the sheet piles in order to construct the slab to its designed width. The water proofing
remained outside of the forms and against the sheet piles.

After the slab was poured, the prefabricated wall forms were set vertically to form the 14-inch
thick interior walls and 12-inch thick exterior walls. One face of each wall was formed,
reinforcing steel installed, and then the second face was installed. All wall forms were
positioned to the dimensions shown on the drawings and checked to assure they were vertical
and in the correct dimensional position. Bracing was installed on the inside and outside of the
forms to hold them securely in place during the concrete pour.

3.4.6 Cast-in-Place Concrete

The base slab was poured first. Concrete was placed with a crane-mounted pumping system.
Two twelve-inch thick lifts were poured, and the concrete was continuously vibrated for proper
consolidation throughout its placement. The surface of the slab was finished with a float finish.
During the pour, the water stops were checked for correct positions in the middle of the vertical
wall with three inches extending above the finished slab surface.

The vertical walls were poured continuously using the same crane-mounted pumping system.
Concrete was placed in about 2- to 3-foot deep lifts and continuously vibrated for proper
consolidation. The concrete pour was terminated 12-inches below the top of the exterior walls
and at the top of the interior walls to allow installation of the steel “Nelson studs” at the top of
the poured wall. All but five of the Nelson studs were installed in the wet concrete before the
concrete became too hard for continued installation. These five Nelson studs, which were
located on interior walls, were installed later and the procedure for their installation is described
in Section 6.

A third pour was made after setting additional forms that defined the 4.5-inch wide by 12-inch
high exterior stem wall. The interior face of this stem wall forms the exterior face and position
of the pre-cast concrete lids. (See Record Drawing S.1.2.)

3.4.7 Pre-Cast Concrete Lids

The ZVI1 vault is configured with six chambers, and each requires a concrete lid. The concrete
lids were pre-cast off-site. Each lid is reinforced with steel that was configured to meet the
design requirements shown on the drawings. Access hatches and small manholes were precast
into each lid. The small manholes provide access to vertical riser pipes in chambers 1 through 5,
a valve in chamber 1, and a riser housing the pump in Chamber 6. Access hatches provide
personnel access into all of the chambers, with the hatch in chamber 6 also providing access to
the pumping system. (See Drawings in Appendix A-1 that show the position of these manholes
and hatches.). Ladder rungs are positioned in the vault walls directly below each hatch. Nelson
studs were also installed into the lids such that the Nelson studs on the lids set adjacent to the
Nelson studs positioned on the top of walls. Each lid is equipped with lift points.

The pre-cast lids were transported to the site on March 5, 2012. They were lifted and set into
place using a crane.
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3.4.8  Exterior Groundwater Collection Piping and Inlet Valve

A series of 4-inch diameter perforated and solid wall HDPE pipes were installed outside of the
vault walls. One continuous horizontal run of perforated pipe is installed around the entire vault
at an invert elevation of 12.25 feet. A second similar run was installed around the entire vault at
an invert elevation of 16.75 feet. A solid wall vertical riser connects the two horizontal pipe runs
and extends to an elevation just below the asphalt cover surface just outside the northwest corner
of the vault. Access to the riser is provided through a small manhole lid set in the asphalt cover.
The exterior riser is used to measure groundwater elevations in gravel outside of the vault.

The perforated pipes collect and convey groundwater from outside the vault through a
penetration in the north wall of chamber 1 and into the vault. A butterfly valve installed on the
inlet pipe inside of chamber 1 provides a means for controlling groundwater flow into the vault.
Valve product information is provided in Appendix C-5.

All HDPE pipe was fabricated outside of the excavation and welded using the thermal butt
fusion method. Weld beads on the inside of the pipe were removed with a reamer.

3.4.9 Drainage Gravel Around The Vault

Free-draining rounded gravel was placed between the reactor vault walls and the sheet pile.

Prior to installation of the gravel, a non-woven geotextile separator was draped vertically from a
cable in a position approximately half way between the concrete walls and sheet piles. The
separator was designed and installed to keep soil particles outside the separator from seeping into
the gravel placed directly next to the wall and into perforated collection pipes. The gravel was
placed in sequential three-foot thick lifts on each side of the geotextile. The gravel was placed to
an elevation about 3 to 3.5 feet below the top of the reactor vault walls, and covered with another
layer of geotextile separator.

3.4.10 Interior Conveyance Piping and Gravel Cover

A series of 4-inch diameter perforated and solid-wall piping is installed inside each of the six
chambers. They are secured horizontally to the base of each chamber. In chambers one through
five a solid-wall riser extends from the perforated pipes to an elevation just below the lid and is
positioned under a small manhole access. A tee and horizontal pipe is installed on the solid wall
risers in chambers 1 through 5. Each horizontal pipe penetrates the wall at an invert elevation of
16.75 feet. A link seal set in the concrete wall prevents leakage around the penetrating pipe. As
groundwater fills chamber one it flows through the perforated pipes, up the solid-wall riser and
into chamber two through the wall penetration. The same flow occurs from chamber two to
three, three to four, four to five, and five to six. Perforated pipes secured to the bottom of each
chamber are covered with an 8-inch thick layer of rounded gravel and a layer of non-woven
geotextile.
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3.4.11 Conex Foundation

A temporary foundation system was installed for the Conex box that houses the groundwater
treatment system. The foundation consists of four poured-in-place concrete foundations. All
four are 18 inches thick, at least 3 feet square, and positioned under the four corners of the Conex
box. Threaded anchor bolts inserted into the concrete foundations secure the Conex box to the
foundations.

3.4.12 Temporary Pumping and Treatment System

In January of 2012, groundwater was allowed to flow into all six chambers before the ZVI
reactor media was installed. A temporary pump was installed in the vault and connected to the

1 Y-inch force main. Untreated groundwater was then pumped from the vault to the Conex
treatment system, where it is treated to acceptable discharge limits and discharged to the sanitary
sewer.

3.4.13 Pumping System

Following temporary pumping and treating of groundwater, a dedicated electrically-powered
submersible pump was installed inside the 8-inch diameter solid wall riser in chamber six. The
pump is a Grundfos Redi-Flo4 with ¥2 HP motor. The pump discharge is connected to the 1
Y2-inch force main penetration in Cell 6. Subsurface piping is temporarily routed to the treatment
Conex for additional treatment of the groundwater.

A 1 %-inch diameter solid wall riser pipe is attached to the 8-inch riser in chamber six. A
dedicated pressure transducer is installed in the 1 “.-inch pipe and provides for continuous water
level monitoring in chamber six. Access to the 8-inch riser and other components of the
pumping system are through a 12-inch diameter manhole and an access hatch.

3.4.14 ZVI Installation

On March 2, 2012, 45 tons of ZV1 and 14 tons of 10/20 Colorado Silica Sand were delivered to
the site and installed in Cells 1, 2, and 3. The media installed in Cell 1 consisted of 6 tons of
ZV1 and 14 tons of sand (30/70 by weight mixture). The ZVI and sand were combined in
batches within a pre-cleaned cement truck mixer and deposited into Cell 1 using the truck’s
chute. The final media thickness is approximately 4.45 feet with a top elevation of 16.70 within
Cell 1.

Cells 2 and 3 each received 19.5 tons of 100 percent ZVI corresponding to approximately
2.6-foot thickness and top elevation of 14.85. The media in all three cells was graded to be
uniformly flat. Upon media installation, the Cell 1 inlet valve was immediately opened to allow
groundwater to cover the media in each cell and prevent potential oxidation of the ZVI.
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35 Phase Il Components

Major components of the Phase Il Cleanup Action include:
e Excavation of a key trench for the SBCW;
e Excavation of an exploratory trench along the proposed SBCW alignment;
e |Installation of the SBCW;

e Installation of a geosynthetic encasement of un-solidified and cement stabilized sludge
discovered in the key trench;

e Site grading;

e Placement of crushed aggregate as part of the Type 1 and 2 final cover systems;

e Placement of asphalt pavement to construct the Type 1 and 2 final cover systems;
e New fencing; and

e Final cover stormwater management.

3.5.1 Key Trench Excavation

An approximate 17-foot wide trench was excavated over the intended centerline of the SBCW
prior to installing the SBCW. Prior to excavating the trench asphalt was saw-cut and removed
along the key trench alignment. This asphalt was stockpiled, crushed and used for general fill
during final grading of the site.

The trench was excavated to a depth of about 1.0 to 3.5 feet below existing asphalt. The trench
depth and horizontal position are indicated by station number (0+00 to 15+86) on the Phase Il
record drawings in Appendix A-1. This trench was excavated to provide a containment area for
soil/bentonite slurry mix (slurry) that did not settle back into the slurry trench.

3.5.2 Exploratory Trench and Test Pits

An exploratory trench and series of test pits were excavated along the center of the key trench
from station 12+00 through station 0+00 and to station 3+75. They were excavated to
investigate the presence of buried un-stabilized sludge and cement stabilized sludge (CSS) buried
below the existing asphalt pavement. This exploratory work indicated that light blue to grey un-
stabilized sludge was present in the exploratory trench from station 14+25 to 15+85. In some
areas a layer of geotextile covered the un-stabilized sludge. CSS was present from station 0+00
to 2+50. The CSS found from station 0+00 to 2+40 had been placed over a P\VC geomembrane
liner, and covered with a PVC geomembrane liner. The un-stabilized sludge was not contained
in a liner system. Un-stabilized sludge and CSS excavated from the exploratory trench, test pits,
and the key trench itself was placed inside a plastic-lined containment area on the existing
asphalt and then covered with plastic. The CSS and un-stabilized sludge were stockpiled
separately.
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3.5.3  Soil/Bentonite Cutoff Wall

The SBCW was installed using a one-pass trenching system that constructs the low permeability
vertical slurry wall with a single pass. The diesel powered, track-mounted trenching machine
includes a bar and a 2-ft wide cutting chain similar to a “ditch-witch” or chain saw, only at a
much larger scale. The boom is constructed in 5-foot segments, allowing it to be adjusted to
lengths specific to the job. For the BSB project, the boom was adjusted to lengths between 35
and 45 feet. The boom and chain are lowered and raised by hydraulic controls that allow the
operator to position the cutting chain in a vertical position, with the bottom of the cutting chain
positioned at a selected elevation of the base of the SBCW. A laser system directs the operator
to move the boom up or down to the designed SBCW depth.

As the cutting chain is rotated, the machine moves along the key trench at a speed of up to one
foot per minute cutting the 2-ft wide trench as it goes. As it moves, dry bentonite is loaded into a
hopper mounted on the machine, and an auger type delivery system delivers the dry bentonite
from the hopper through 4-inch diameter tubes and into a system that injects the bentonite below
the trench surface and directly into the trench. Water is added to the trench on an as needed basis
through a 4-inch diameter hose mounted on the boom and also positioned below the trench
surface. The action of rotating the cutting chain in the in-situ soils and adding dry bentonite and
water creates well-mixed slurry in the trench.

The trencher was moved into position in the key trench and trenching began at station 14+75
working west. Bentonite was injected into the trench through the injection tube mounted on the
boom at predetermined rates based on the calculated volume of soil being treated. Appendix F
includes a summary spreadsheet indicating the volume of bentonite addition by station along the
entire wall. The summary also includes calculations that estimate the percent of dry bentonite
added to the soil. The estimate is based on the ratio of dry bentonite added to dry soil. The dry
unit weight of soil was estimated based on undisturbed samples of soil obtained along the wall
during a geotechnical site investigation.

3.5.4  Containment of Cement Stabilized and Un-stabilized Sludge

As discussed earlier in this report, CSS and un-stabilized sludge was encountered in the key
trench and exploratory trench between stations 14+25 and 2+50. The sludges were stockpiled,
placed back in the key trench, and then encapsulated inside a PVVC liner and cover system, much
like the liner and cover system found during the exploratory trench work. A typical detail of
what was proposed is shown on a Figure in Appendix A-3. Ecology approved the proposal and it
was constructed as follows from station 15+30 through station 0+00 and terminating at

station 3+73.

The existing slurry and surrounding soils in the bottom of the key trench were very soft after
slurry wall installation. These soft soil and slurry conditions were stabilized by admixing
cement. The cement stabilized soil and slurry were then graded to a relatively flat surface and
allowed to cure and harden. After the cement stabilized material had cured to a hard surface a
thin layer of sandy soil was spread over the stabilized soil to create a uniformly graded surface.
A layer of woven geotextile was installed over the graded surface and covered with a layer of
16-0z/sy geotextile (geotextile cushion). Then an approximate 45-foot wide panel of 40-mil
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PVC geomembrane was deployed over the geotextile, with portions of the 45-wide panel draped
out of each side of the 17-foot wide key trench. A second layer of geotextile cushion was
deployed over the portion of PVC geomembrane deployed in the trench. Cement stabilized
sludge and un-stabilized sludge was placed over the geotextile cushion covering the
geomembrane liner and graded to a surface elevation approximately eight inches below the
adjacent asphalt surface. The CSS was generally placed from 3+75 to 0+00. The un-stabilized
sludge was generally placed between station 15+30 and 15+85. The 8-inch layer was left open
to install the Type 1 final cover system at a grade uniform with the surrounding asphalt surface.

The cement stabilized and un-stabilized sludge filled the entire lined key trench to this 8-inch
depth below the asphalt, but some of the un-stabilized sludge remained in the stockpile area.
This remaining un-stabilized sludge was placed from station 15+35 through 0+00 and to 0+40,
resulting in a portion of the backfill constructed approximately twelve inches higher than other
portions of the backfill.

The completed trench backfill was covered with a layer of geotextile cushion and then the PVC
liner was wrapped over the geotextile cushion. Ends of the PVC geomembrane were welded
together, effectively wrapping the sludges in a continuous layer of PVC geomembrane liner. A
final layer of geotextile cushion was placed over the welded geomembrane.

3.5.5 Site Grading and Cement Treated Subgrade

Prior to constructing the asphalt final cover systems, soil from the contaminated soil stockpile
and other small soil and crushed asphalt stockpiles generated at the site were graded to form
subgrade for the asphalt final cover. When this grading was completed, two issues arose. First,
it was clear that additional soil would have to be imported from off-site to raise grades to the
designed subgrade contours and elevations. Second, the existing on-site soils, including the soil
and slurry in the key trench, were soft and not suitable for constructing a stable subgrade surface
upon which the asphalt covers could be constructed.

The soft subgrade soils were treated with cement and re-graded to a rough surface at or below
the designed subgrade contours. Soil from the contaminated soil stockpile was treated by a
subcontractor retained by MidMountain and resulted in an area of approximately 30,000 square
feet positioned generally where the stockpile existed. Soil and slurry in the key trench and other
soft soil areas, particularly around the vault, were treated and graded by MidMountain. As the
cement treated soil cured, it became firm to hard and suitable for final cover construction.

Crushed concrete aggregate was imported to raise remaining areas of the site to the designed
subgrade contours. This aggregate was the same product used to construct the gravel surface
under all of the final cover asphalt. It was placed and compacted simultaneously with aggregate
imported to construct the final cover.

3.5.6  Placement of Crushed Aggregate

Crushed aggregate for final cover systems consisted of two products. One was the crushed
concrete aggregate described above. This was placed directly under asphalt in the Type 1 and
Type 2 final cover areas. The second product was crushed rock aggregate and it was placed
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under the crushed concrete aggregate in the Type 2 final cover areas. The Record Drawings
indicate the constructed thicknesses and gradations of these aggregate layers (see
Appendix A-1).

All aggregate was furnished to the site in dump trucks, spread into lifts not exceeding six inches
in depth, and compacted with a vibratory steel drum roller. The surface was graded to designed
elevations and contours with a motor grader and compacted again with the steel drum roller.

A combination of grade stakes and laser controls were used to control construction of the
aggregate to design grades and contours.

3.5.7  Placement of Asphalt Paving

Hot mix asphalt (HMA) was furnished to the site in dump trucks, dumped into a paving machine,
and then spread and compacted with steel drum rollers in a single lift to the designed thickness.
In areas too small for access by the paving machine, asphalt was spread by hand and compacted
with steel drum rollers or hand-operated vibratory plate compactors.

The placement of aggregate and asphalt final cover systems took place in two phases. The first
phase included most of the Type 1 cover area, excluding a portion of the Type 1 area along the
north perimeter of the site. None of the Type 2 areas were paved during the first sequence. The
second sequence included the remaining Type 1 areas, and all of the Type 2 areas, including a
new paved site entrance from South 200" Street.

During the second sequence, rain began to fall as the work was completed. Runoff from the
existing paved areas sheet-flowed into areas being paved along the north perimeter of the site.
The rain impacted the compacted density of paving on the north perimeter. The areas of low
density asphalt were generally identified by testing and observation, and were repaired at a later
date when weather conditions improved. The repair consisted of grinding an approximate 5-foot
wide and 1-inch deep area along the south edge of the area requiring repair and then placing an
approximate 1-inch thick lift of HMA over the entire area requiring repair. The area of repair is
shown on the Phase Il Record Drawings in Appendix A-1.

3.5.8  Piezometer Installation and Existing Monitoring Well Monument Retrofits

Sixteen piezometers and one monitoring well were installed in December 2011 to monitor water
levels inside and outside of the SBCW. PES subcontracted Cascade Drilling, Inc. (Cascade), of
Woodinville, Washington, to install piezometers P-1 through P-16 and monitoring well HY-7s.
The piezometers were installed in shallow-aquifer zone/intermediate-aquifer zone pairs to
provide monitoring locations across the SBCW, with use of existing monitoring wells where
available. The odd-numbered piezometers were installed in the shallow aquifer zone, and the
even-numbered piezometers were installed in the intermediate aquifer zone. Shallow-aquifer-
zone monitoring well HY-7s was installed to provide water level and water quality monitoring
adjacent to existing deeper monitoring wells outside of the northern part of the SBCW.

Cascade installed the piezometers and well between December 6 and December 14, 2011, using
a direct-push drill rig. Piezometers P-9 and P-10 could not be installed with the direct-push rig
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due to refusal, and Cascade used a hollow-stem auger drill rig to install them. All piezometer
and well completions consisted of 1.5-inch inside-diameter polyvinyl chloride (PVC) pipe, with
machine-slotted, pre-packed screens. The screen slot size was 0.010 inches, and 20 x 40
Colorado Silica Sand® was used in the pre-packed screen. The annular space around the pre-
packed screen was filled with 10 x 20 Colorado Silica Sand®, and the annular space above the
filter pack was filled with bentonite chips, which were hydrated above the water table. The
installations were completed at the surface with flush-with-grade, traffic-rated, steel monuments.
Each installation was developed by surging and pumping until the pumped water cleared up.

After site grading and paving, some pre-existing wells were covered with aggregate and the new
pavement. To retrofit the well completions, PES subcontracted a pavement corer to remove the
new pavement above the buried wells and Cascade to unearth the wells, raise the PVVC riser
pipes, and install new flush-with-grade, traffic-rated, steel monuments. After the wells were
retrofitted, PES subcontracted a surveyor to provide horizontal and vertical coordinates of the top
of PVC, the top of the steel surface monument, and the adjacent ground surface for each well.

Appendix G provides a map with the piezometer and well locations, an updated well completion
table, and boring logs for the new installations.

3.5.9 Fencing

The entire fence along the north property line was removed and replaced with a new 6-foot high
chain-link fence with three strands of barbed-wire installed across the top of the fence. A
16-foot wide swing gate (two eight-foot sections) was installed at the new site entrance.

3.5.10 Final Cover Stormwater Management

Small raised asphalt berms were formed on the surface of the asphalt cover system to direct
stormwater run-off to selected areas. Two of these raised berms run generally in a north-south
direction and direct stormwater off the pavement and into rock-lined ditches constructed north of
the new fence. These rock-lined ditches convey stormwater to existing stormwater catch basins.
Other raised berms were constructed along portions of the east perimeter, and also direct run-off
to rock-lined ditches and existing catch basins located north of the fence.

3.6 Work Common to Both Phases

Elements of work common to both Phases of the project include:
e Improvements to frontage along S. 200" Street;
e Demolition; and

e Stormwater and Sediment Management.
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3.6.1  South 200" Street Frontage Maintenance

The area between the new fence line and the paved portion of South 200" Street was improved.
This improvement included removal of asphalt that formed abandoned site entrances, placement
of crushed aggregate, and grading to improve drainage along the entire frontage.

3.6.2 Demolition

A variety of demolition work was completed on-site to allow Phase | and Phase Il construction.
Appendix A-1 includes a drawing that provides details of the demolition work, which generally
included decommissioning of electrical services, removal of concrete structures, and removal of
vegetation, bushes, and trees.

3.6.3  Stormwater and Sediment Management

MidMountain performed a variety of stormwater, sediment, and erosion control work throughout
the project. This included containment systems placed around and over soil removed from the
ZV1 reactor vault excavation, plastic lined and covered stockpiles of sludges removed from the
key trench, plastic covering of non-contaminated soil stockpiles, erecting silt fencing, and
constructing small detention/sedimentation basins on-site.

As winter weather approached, it became apparent that the on-site sedimentation basins would
not be large enough to contain all site runoff, and that it would require treatment before it was
discharged off-site. MidMountain applied for and received coverage under the Washington
Department of Ecology’s Construction Stormwater General Permit and received Permit Number
WAR-125362 for the project. MidMountain mobilized a subcontractor (Clear Water Services) to
manage, treat, and discharge site stormwater stored in sedimentation basin located at the
northeast corner of the projects. That work was successfully completed by Clear Water Services,
and their water treatment plan and field reports are provided in Appendix B-3.

$82700128R_1781 21



PES Environmental, Inc.

4.0 CONSTRUCTION QUALITY CONTROL AND QUALITY ASSURANCE

This section of the report describes construction quality assurance (CQA) and construction
quality control (CQC) implemented during the Phase I and 11 Cleanup Action.

4.1 Definition of Construction Quality Assurance and Construction Quality Control

411 COA

CQA is a planned and systematic pattern of procedures and documentation designed to provide
confidence that items of work or services meet the requirements of the contract documents. It
includes observation and testing of work performed by the contractor or their subcontractors and
is performed by a third-party consultant independent of the owner and contractor. CQA
activities are performed by the CQA Consultant (CQAC), which in this case was PES and their
selected sub-consultants.

412 CQC
CQC is comprised of actions which provide a means to measure and regulate the characteristics

of an item or service to comply with the requirements of the contract documents. CQC was
performed by the prime contractor or their subcontractors.

4.2 Construction Quality Assurance

CQA services provided by PES were guided by a CQA Manual prepared initially for the Phase |
work and then updated to include the Phase Il work. These CQA services included observation
of the contractor’s work, and materials testing. PES provided on-site personnel that were
responsible for observing the contractor’s work and managing the construction contract.
Because multiple activities took place throughout the project, full time observation of each
element of work was not intended or possible. Contract management activities also limited time
for full time observation of the work. In some cases, PES subcontracted specific materials
installation and testing to specialty subconsultant laboratories.

Specific CQA activities assigned to PES were provided in a table format in the CQA Manual.
These tables are provided in this report (see Tables 1 though 8) but modified to indicate the
actual CQA activities performed. In some cases CQC activities performed by the contractor are
also discussed in these tables.

4.3 COA and COC Summary

The following sections briefly summarize the results of the CQA and CQC work.
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4.3.1  Site Clearing and Preparation

Site clearing and preparation activities were observed by the CQAC as they occurred. These
activities were completed as the project progressed and generally completed in compliance with
the design intent.

4.3.2  Shoring

Shoring was installed in 2009 and at that time complied with the intended design. In 2011, the
shoring as installed in 2009 was deemed adequate for continued construction and was left in
place until the vault was constructed and backfilled. When the vault was completed, the shoring
(sheet piles) were pulled, cleaned, and removed from the site.

4.3.3 Waste Management and Excavation

Water management and excavation activities took place in 2009 and in 2011. Based on
observation, testing, and documentation associated with stormwater permit number
WAR-125362, stormwater was managed in accordance with the permit conditions. Water
removed from the excavation was tested frequently prior to discharge into the sanitary sewer.
This testing verified that discharge standards of the permit were met.

Appendix B-3 includes records associated with stormwater permit number WAR-125362.

43.4 Cast-In-Place ZVI Reactor Vault

The ZV1 reactor vault was constructed in 2011 to comply with the modified design. Based on
observations performed by the CQAC and special testing and inspection performed by Mayes
testing, the ZVI reactor vault was constructed as designed. Test reports prepared by Mayes
testing are provided in Appendices D and E.

435 ZVI Reactor Vault Waterproofing and Backfill

Based on observations performed by the CQAC, and its performance after the sheet piles were
removed, the ZVI vault water proofing was installed and is performing as designed. A warranty
for the product and installation was also provided by the contractor and is provided in

Appendix K.

Based on observations by the CQAC and testing performed by HWA, gravel backfill around and
in the ZVI reactor vault met product requirements defined in the technical specifications and was
installed as designed. Laboratory testing of the gravel is provided in Appendix J.

4.3.6  ZVI Reactor Vault Piping

Based on observations performed by the CQAC, HDPE piping supplied to the project met
product requirements defined in the technical specifications and was installed as designed.

$82700128R_1781 23



PES Environmental, Inc.

43.7 SBCW

Based on observations performed by the CQAC, testing performed by HWA, and testing
performed by DeWind, the SBCW was installed along the intended alignment, to the designed
depth, and met the specified hydraulic conductivity (See Appendices F, G, and H).

4.3.8 Grading and Final Cover

Based on observations performed by the CQAC, testing performed by the contractor, and special
inspection and testing performed by Mayes Testing, final grading, installation of crushed
aggregates, and placement of asphalt final cover met the intended design. Section 6 includes a
discussion regarding modifications made to the compacted density of aggregates and asphalt
(See Appendices J and K).
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5.0 RECORD KEEPING

The CQAC and contractors documented that quality control and quality assurance requirements
were satisfied by observation, testing, and record keeping. Records consisted of daily reports,
test reports, installation reports, photographic records, documentation of design and CQA
revisions, and this report. Appendix N includes a compact disk containing copies of the field
reports.

5.1 Daily Recordkeeping

A daily progress report was prepared that included:
e adate, project name, project number and location;
e aunique number for cross-referencing and document control;
e weather information;

e adescription of all ongoing construction for the day in the area of the monitor’s
responsibility;

e an inventory of equipment utilized by the contractor;
e items of discussion and names of parties involved in discussions;
e asummary of materials received and quality documentation;
e follow-up information on previously reported problems or deficiencies; and
e arecord of any site visitors.
Daily reports are kept on file at the office of the Engineer.

5.2 Test Reports

Test reports were prepared by the CQA laboratories, CQC laboratories, and CQC field personnel.
Test reports were completed on a variety of forms, which included the information as appropriate
for the form being used. These various CQC and CQA forms are provided in appendices to this
report.

Records associated with installation of the SBCW were kept by the CQA Monitor. They indicate
the progression of work by time and date records, depth of the slurry trench by station number,
addition of bentonite in tons by station, and estimates of percentage of bentonite added for
selected segments of the constructed wall.

53 As-Built Records

The Contractor, project surveyor, and CQA Monitor were responsible for collecting and
documenting as-constructed conditions of the Phase I and Il projects. This was done by working
in a coordinated effort, and included collection of as-built data by survey method, by hand
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measurement, by observation, and by red-lining the drawings issued for construction. As-built
Record Drawings are provided in Appendix A.

5.4 Photographs

Construction activities were photographed. Photographs included any significant problems
encountered and actions taken to correct these problems, and general progress of the project.
Copies of representative construction photos are on file in the office of the Engineer. The daily
reports in Appendix N include some selected photographs taken on the day the report was
prepared.
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6.0 DESIGN AND CQA MODIFICATIONS MADE DURING CONSTRUCTION

This section describes significant design modifications made during construction. The
significant design changes are reflected on the record drawings. Less significant changes, such
as those to typical details, are not described in this report but are reflected on the record
drawings.

Some limited changes were also made to the CQA plan during construction such as changes to
observation and test methods. These changes are also described in this section.

6.1 Design Modifications

6.1.1 ZVI Reactor Vault

As discussed in Section 3.2.1, higher than anticipated contaminant levels discovered in the lower
aquifer led to suspension of work in 2009. During that suspension, several modifications were
made to the ZVI Reactor vault, and additional modifications were made during construction.
These changes are summarized below.

e The top and bottom elevations of the vault were modified, which also resulted in
modifications to the structural concrete and steel reinforcement drawings;

e Invert elevations for horizontal collector pipes positioned outside the vault were modified
in 2011. The lower pipe from elevation 10.0 to 12.25 and the upper pipe from 17.0 to
16.75;

e Gravel windows and collectors designed under and through the base slab were deleted:;
e An outlet pipe and associated infiltration well for treated groundwater was deleted,;

e Atremie placed concrete pad that was planned for 2011 construction under the vault was
deleted,;

e Asdiscussed in Section 3.4.2, dewatering occurred in the vault excavation resulting in a
6-inch thick gravel drainage layer constructed directly under the vault; and

e A plan to gravity discharge treated groundwater directly from the vault to the sanitary
sewer through a dedicated side sewer connection was replaced with a system that pumps
treated groundwater from chamber six of the vault to the treatment Conex and to sanitary
sewer system through a dedicated force main.

6.1.2  Final Grading Plan
A slight modification was made to the final grading plan. The modification involved changes to

the contours that resulted in a more uniform grade across the site. This change was consistent
with the original design intent, but less complicated to construct.
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6.1.3  Areas of Type I and Il Cover Systems

The plan area of the Type I and Il final covers was modified. The western limits of Type 1 final
cover was modified slightly to minimize potential of ponding on the asphalt where it transitioned
from existing to the new pavement. The Type Il area was increased.

6.1.4  Nelson Studs

Nelson studs were installed in the reactor vault walls during pouring of the wall concrete.
However, the concrete became too hard at one point and prevented the installation of five of the
Nelson studs. After reviewing the issue with the structural engineer, these five studs were
installed by drilling vertical holes in the concrete that matched the anchor pattern on the studs,
inserting the anchors in the holes and securing the Nelson studs with an epoxy grout.

In addition to the corrective work described above, the structural engineer required that angle
iron supports be added to the interior corner of the vault walls where the Nelson studs were
installed as described above. Details of their installation are provided on a Figure in Appendix
A-2.

6.1.5 Geotextile in Key Trench

A woven geotextile was installed along the entire length of key trench to stabilize compacted soil
in the key trench and to bridge potential soft areas of slurry along the trench center line.

6.1.6  Geogrid Over Key Trench in Type 2 Final Cover

A reinforcing geogrid was installed in the key trench in Type 2 final cover areas. It was placed
over a 2- to 4-inch thick layer of crushed aggregate, which was placed over the woven geotextile.
It provides an additional bridging effect over the slurry wall alignment in areas where heavy
traffic loads are anticipated.

6.1.7  Additional Woven Geotextile and Geogrid Under Type 2 Final Cover

Woven geotextile and geogrid remained after completing the key trench backfill. It was used as
additional subgrade reinforcement in the Type 2 final cover area where observations indicated
soft or yielding subgrade conditions. It was placed under the crushed aggregate that forms the
Type 2 final cover.

6.2 COA Modifications

6.2.1  General Fill Compaction Testing
As discussed in Section 3.5.2, soil from the contaminated soil stockpile and other small soil and

crushed asphalt stockpiles generated at the site were graded to form subgrade for the asphalt final
cover. These on-site soils, including the soil and slurry in the key trench, were extremely soft
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and not suitable for constructing a stable subgrade surface upon which the asphalt covers could
be constructed, and weather conditions were not suitable for drying these soils prior to
compaction. Therefore, these soft soils were treated with cement and re-graded to a rough
surface at or below the designed subgrade contours. As the cement treated soil cured, it became
firm to hard and suitable for final cover construction. Compaction testing to document these
soils were properly compacted was deleted, and instead the CQA Monitor verified by
observation that the cement treating resulted in a stable, non-yielding fill that was suitable for
placing imported aggregate.

Crushed concrete aggregate was imported to raise remaining areas of the site to the designed
subgrade contours. This aggregate was the same product used to construct the gravel surface
under all of the final cover asphalt. It was placed and compacted simultaneously with aggregate
imported to construct the final cover. Compaction testing was performed on this material, and
the results are provided in Appendix K.

6.2.2  Aggregate Fill Compaction Testing

The technical specifications and CQA manual required compaction testing of crushed aggregate
placed to construct the final cover systems. This testing included pre-construction testing
ASTM D 698 - Standard Test Method for Laboratory Compaction Characteristics of Soil Using
Standard Effort (12,400 ft-Ibf/ft® [600 kN-m/m®]), which is a laboratory test used to determine the
maximum compacted density of a soil or aggregate based on a given compactive effort. Field
testing was also required using ASTM D6938 - Standard Test Method for In-Place Density and
Water Content of Soil and Soil-Aggregate by Nuclear Methods (Shallow Depth), which is a field
test that is performed to determine the relative compacted density of soil and aggregate related to
the maximum density determined by ASTM D 698. The specifications required that the
aggregates placed as part of the final cover system be compacted to 98 percent of the relative
compaction based on ASTM D 698.

However, the laboratory test used to determine the maximum compacted density of aggregates
imported to the site was ASTM D1557 - Standard Test Methods for Laboratory Compaction
Characteristics of Soil Using Modified Effort (56,000 ft-Ibf/ft3 [2,700 kN-m/m3]). This
laboratory test uses a higher compactive effort than D 698 and results in a higher maximum
compacted density. Test Method D 1557 indicated a maximum compacted density for the
crushed concrete aggregate of 124.1 pounds per cubic foot (pcf), which based on historical test
data was probably 2-5 pcf greater than what test method D698 would have indicated. Therefore,
for the purpose of determining the relative field compacted density of the crushed aggregate, an
estimated maximum density for Test method D 698 was set at 121.6.

Randon field density testing was then performed by Mayes Testing using ASTM D6938 -
Standard Test Method for In-Place Density and Water Content of Soil and Soil-Aggregate by
Nuclear Methods on the compacted crushed concrete aggregate before asphalt placement. Tests
performed by Mayes Testing indicated a compacted dry density ranging from 119.3 to 124.6 pcf,
which would indicate a minimum relative compaction of 98.1 percent based on the assumed
maximum density of 121.6. Based on this data, PES concluded that the crushed aggregate placed
and compacted under the Type 1 and 2 asphalt met the designed-in-place density.
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6.2.3  Asphalt Density Testing

The technical specifications required that asphalt be compacted to 95 percent of the maximum
density as determined by AASHTO A-230 (Rice Density). However, this relative compaction
was changed to 92 percent of the Rice density, which was more in line with typical WSDOT
specifications for pavement construction.

Fifteen randomly located field density tests performed by Lakeside Industries, which were based
on an assumed maximum Rice density of 157.9 pcf indicated relative compaction ranging from
91.1to0 95.1, with an average of 92.6. Twenty-eight randomly located field density tests
performed by Mayes Testing, which were based on a Rice density of 158.1 pcf (based on
historical data) indicated relative compaction ranging from 91.0 to 95.0, with an average of 92.6.
Based on these test results, PES concluded that the asphalt pavement was compacted to industry
standards and in general compliance with the design intent.

Five other tests performed by Mayes Testing (tests 29 through 33) indicated relative compaction
ranging from 87.2 to 90.0. The areas of asphalt represented by this testing were those impacted
by rain, and they were repaired as discussed in Section 3.

Test results described above are provided in Appendix L.
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7.0 STATEMENT OF COMPLIANCE

Representatives of PES, specialty testing and inspection consultants, and off-site laboratories
observed and tested the construction activities described in this Construction Report, reviewed
documentation produced during the CQA work, and reviewed CQC data provided by the
manufacturers and contractors, all under supervision of the Engineer of Record. On the basis of
direct observations by PES and special inspections and testing completed by their sub-
consultants, PES concludes that construction of the BSB Final Cleanup Action Phases | and Il
was constructed consistent with the construction drawings and technical specifications issued for
construction and met the design intent.
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Table 1

BSB Property, Kent, Washington

CQA Activities - Site Clearing and Preparation

PES Environmental, Inc.

Task or Item

Specification or Drawing

Required Observation, Testing or Documentation

Inspection or Testing Frequency

CQA Performed

Utility Location

Specification 01510. Contractor to locate utilitiesin
project area.

Review results of utility locating service'swork. |If
necessary work with parties to mitigate utilities that
conflict with project area.

Prior to beginning field work.

Observation and documentation completed as work
progressed. Verified that utilities were removed from
construction area. Employed assistance from Puget
Sound Energy (PSE) regarding high voltage lines.

Erosion and Sediment Control Measures — Performance
Checks

Drawing 4.

Visually inspect to ensure erosion and sediment control  |Prior to breaking ground. Observed installation of systems prior to contractor
(ESC) measures are installed as shown on Drawing 4 — initiating site work.

including features at soil stockpile area, and ditches.

Visually inspect to document performance of ESC Daily. Observed systems daily to assure they were properly

measures. Document any maintenance, repair or
cleaning to maintain proper function.

maintained and repaired throughout project. Contractor
employed specialty contractor to treat stormwater, and
their records are provided in Appendix B-3.

Establish Site Survey Control

Specifications 01052 and 01700.

Confirm benchmark and datum used.

Before start of work.

Verified that Contractor’s surveyor established a
benchmark off site on South 200" Street. Also had
Surveyor establish an on-site benchmark at the
completion of work inside the fence line near the
northesst corner of the site.

Protect Existing Groundwater Treatment Facilities and
Equipment

Drawings 2 and 3. Specification 01510

Visually inspect to document protection.

Daily.

Observed daily to assure systems were properly
protected. Discussed system protection at progress
meetings. In some cases installed traffic cones and other
devises to indicate the location of monitoring wells.

and that stockpiled soilswill be in contact with exposed
soil.

Assure that asphalt is removed from site and properly
disposed.

Clear and grub Drawing 2. Visually inspect and document to assure all clearing and |Prior to starting construction activities. Clearing and grubbing activities were observed for
grubbing from work areais performed and materials are compliance with the design intent, and actually occurred
removed from site. on an as needed basis as the work progressed.

Prepare soil stockpile area Drawings 2 and 4 Visually inspect to assure that asphalt has been removed, |Prior to starting soil excavation. Visually verified during 2009 that asphalt was removed,

and that stockpiled soils were in contact with exposed
soil.

Visualy verified that asphalt was removed from site.

ZV| Reactor Vault Layout

Drawings5, 6, and 7.

Visually inspect to document layout per Drawings.

Prior to excavating or shoring.

The vault location was actually moved approximately 2
feet to the west to avoid removal of a concrete slab. This
location is documented on the Record Drawingsin
Appendix A-1.
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Table 2
CQA Activities - Shoring
BSB Property, Kent, Washington

PES Environmental, Inc.

Task or Item

Specification or Drawing

Required Observation, Testing or Documentation

Inspection or Testing Frequency

CQA Performed

Steel Sheet Piles— Materials

Specification 02221. Approved Work Plan prepared by
the Contractor.

For material specified in work plan, visually inspect or
confirm that the following properties meet design intent,
per Contractors Work Plan:

Mass;
Length;
Thickness;
Width; and
Straightness.

Upon delivery to site.

Visually inspected and verified.

Steel Sheet Piles - Driven Position

At or outside the design limits of ZVI reactor vault
location.

Visually inspect relative to layout location.

Daily observation while driving in progress

Visually inspected and verified. Installed dimensions
documented in field notes and as red-lines on 2009
Phase 1 construction drawings. Pilesdriven to elevation
-5.0 feet.

Steel Sheet Piles - Driving Record with Driven Length

Approved Work Plan prepared by the Contractor.

Prepare pile log documenting length of each pile, blows
per foot to drive each pile, and final top and tip
elevations for each pile.

For each pile; submit within 24 hours of driving.

Final tip elevation documented as redlines on the 2009
Phase | construction drawings.

Steel Sheet Piles—Waler Materials

Approved Work Plan prepared by the Contractor.

For material specified in work plan, visually inspect to
assure that the following properties meet design intent,
per Contractors Work Plan:

Section;
Length; and
Straightness.

Upon delivery to site.

Visually inspected and verified.

Steel Sheet Piles—Waler Installation

Approved Work Plan prepared by the Contractor.

Visually inspect to ensure walers are installed at design
elevations, with connections between walers and bracing
per Contractors Work Plan.

Upon installation.

Visually inspected and documented as red-lines on 2009
Phase 1 construction drawings.

Sheet pile removal

Approved Work Plan prepared by the Contractor.

Visually ingpect removal to assure installed components
are not damaged.

During sheet pile removal.

Visually inspected and documented. Sheet piles were
thoroughly cleaned by pressure washer before leaving
site and wash water was contained on site.
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Table 3

CQA Activities - Water Management and Excavation
BSB Property, Kent, Washington

Required Observation, Testing or

Task or Item Specification or Drawing Documentation Inspection or Testing Frequency CQA Performed
Prior to starting work. Specification 01025. and approved Submittal and approval of excavation, N/A Reviewed and approved submittal for
Excavation, Shoring, and Water shoring, and water management plan excavation, shoring, and water
Management Plan prepared by the prepared by the Contractor management plan prepared by the
Contractor. Contractor
Discharge of groundwater to Sanitary Specification 01025, Technical Record discharge volume and document  |Daily Pumping rate monitored by measuring

Sewer

Memorandum dated 7/27/09, and King
County discharge requirements.

discharge rate does not exceed 100 gpm.
Measure Turbidity at discharge location.

draw down in excavation. Solids
monitored by Imholf method. Records
submitted to King County by Project
Hydrogeologist.

Excavation to Elevation -2 ft. Design
modified to elevation 10 feet in 2011.

Specification 02221.

Observe and document excavation to
design lines and grades. Document base
of excavation is stable and not subject to
base heave

Periodically during excavation and prior
to constructing concrete slab.

Visually inspected and measured with
measuring tape from known elevations on
the walers. See discussion regarding
excavation in Section 3.

Management of excavated soils

Specification 02221, Drawing 4, and City
of Kent erosion and sediment control
reguirements.

Observe to assure compliance.

Daily during earthwork activities.

Visually inspected and verified
compliance with drawings, specifications,
and plans.

Manage water emanating from stockpile.

Specification 02221, Drawing 4, and
Contractor’ s approved excavation,
shoring, and water management plans.

Observe to assure water from stockpile
soils is being managed and is not
discharging directly from site.

Daily during earthwork activities.

Visually inspected and verified
compliance with drawings, specifications,
and plans.

PES Environmental, Inc.
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Table 4

CQA Activities - Cast In Place ZVI Reactor Vault
BSB Property, Kent, Washington

PES Environmental, Inc.

and S1.2.

securely in correct positions.

Task or Item Specification or Drawing Required Observation, Testing or Documentation Inspection or Testing Frequency CQA Performed

Reinforcement Drawings 0.1, S1.1, and S1.2. Visually inspect to assure deformed bars are Grade 60, [Upon Delivery. See section 3 of this report regarding Mayes inspection of stored steel.

ASTM A615. Visually inspect bar size. Steel size and grade verified by PES and by special inspection performed
by Mayes Testing (See Appendix D).

Visually inspect to assure bar sizes and to assure lap After fixing and before placing concrete. Visually inspected and approved by special inspection performed by
splice lengths. Mayes Testing. Mayes Testing reports are provided in Appendix D.
Visually inspect to assure correct cover to wall forms or
top and bottom of base dab.
Visually inspect to assure bars are tied in place
correctly.

Embedded Items Specification 051200 and Drawings S0.1, S1.1 [Visually inspect to assure embedded items are fixed Before placing concrete. Embedded items were limited to Nelson studs. See sections 3 and 6 for

discussion of Nelson studs, which were embedded in wet concrete.

certification from supplier for each load delivered.

each load delivered.

\Waterstops Specification 031513 and Drawing S1.1. Review Contractor’s approved submittal, and verify Upon delivery and before installation. Reviewed approved shop drawings, inspected for conformance with
delivered product matches submittal. submittals. Water stop installation and butt splices inspected and
approved by Mayes Testing and PES.
Visually inspect to assure waterstop centered and Prior to pouring concrete.
secured in correct positions.
Visually inspect to assure waterstop butt splices are Prior to pouring concrete.
welded correctly.
Formwork Specification 033000. Visually inspect to assure formwork erected, secured Prior to installing steel and/or pouring concrete. Visually inspected and approved.
and braced to support concrete loads.
Concrete Specification 033000 and Drawing S0.1. Review Contractor approved submittal, and request One submittal for each mix design and certification for |Reviewed approved submittal. Mayestesting verified mix design by

reviewing truck tickets for each batch. Mayes concrete inspection and
testing reports are provided in Appendix E.

Slump

Air Content

Temperature

Strength

At least 1 test every 50 cy. and 1 test per shift.

ASTM C143 performed by Mayes Testing at required frequency.

ASTM C231 performed by Mayes Testing at required frequency.

ASTM C10 performed by Mayes Testing at required frequency.

ASTM C31 performed by Mayes Testing at required frequency.

Visually inspect to assure that concreteis placed
continuously in such away that no concrete placed on
previously placed concrete that has hardened enough to
create a seam or plane of weakness.

Continuous during concrete placement.

Full time special inspection performed by Mayes Testing.

Visually inspect to assure that mechanical vibrating
equipment is used during concrete placement.

Continuous during concrete placement.

Full time special inspection performed by Mayes Testing

S82700128R_1781_T1-8
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Table 5

CQA Activities - Waterproffing and Backfilling Around ZVI REactor Vault
BSB Property, Kent, Washington

PES Environmental, Inc.

Task or Item

Specification or Drawing

Required Observation, Testing or Documentation

Inspection or Testing Frequency

CQA Performed

Tremco Waterproofing

Specification 071416.

Review Contractor approved product data and verify
delivered material matches submittal.

Upon delivery and before installation

Review Contractor approved shop drawing showing
location and extent of coverage and visually inspect
application to assure correct coverage.

During application and before material is covered.

Reviewed and approved submittal, which was a
proposed alternative product, verified supplied product
complied with approved submittal, verified that entire
exterior of concrete vault was covered with water
proofing. Product and Installation warranty provided in
Appendix C-2.

Non- Woven Geotextile
Separator Around ZVI
Reactor Vault.

Specification 02771.

Review Contractor’s approved submittal and
manufacturer’s quality control test data. Comparerall

See Tablein Section 02771.2.2 for MQC testing
frequencies. There are no CQA testing requirements.

Reviewed approved submittal. Reviewed
manufacturer’ s quality control certification for

Property ASTM Test Method MARV Requirement numbers of delivered material with roll numbers on compliance with specifications prior to installation
Mass/Area D5261 8.0 oz/yd” MQC data. Document MQC test results indicate the
Grab Tensile Strength D4632 220 |bs materials meet specified requirements prior to
Puncture Strength D4833 120 Ibs installation
Trapezoidal Tear Strength D4533 95 Ibs
Permittivity D4491 1.5sec’
Visually inspect to assure that geotextile is placed as Asmaterial isbeinginstalled. Visualy inspected to assure that geotextile was
shown on Drawings, or in accordance with Contractor installed centered in the gravel and backfilled as
Apparent Opening Size DAT51 <0.180 mm approved Work Plan. described in Section 3.
Visually inspect to assure that geotextile is overlapped.
UV Resistance (500 hours) D4355 70% of strength

Drainage Gravel for Drainage
Gravel Around ZVI Reactor
\ault.

Specification 02225. Material greater than %2 inch in largest dimension must be rounded to sub-
rounded.

Specification 02225. Having a hydraulic conductivity of greater than or equal to 0.5 cm/sec when
placed in accordance with this Section

Review Contractor’s approved submittals. Compare
submitted sample to delivered material.

Complete one test per source prior to start of backfilling.

Reviewed Contractor’ s approved submittals and
compared to delivered material.

HWA performed test per WSDOT Test Method 605.
Results indicated compliance with specifications. (See
Appendix I).

Specification 02225.

U.S. Sieve Size Percent Passing
2-inch 100|
1%-inch 85-100
1-inch 50-85
Yrinch 0-10
3/8-inch 0-5
#4 0-3
#40 0-3
#200 0-2

Gradation requirements are an index test. Gradation of materials below the 2-inch dimension and
above the ¥2-inch sieve can be modified if the hydraulic conductivity requirements are met.
Material must be of a gradation such that the Dgs Sizeis greater than Y2-inch.

HWA performed test per ASTM Test Method C 136.
Results indicated compliance with specifications.

HWA test reports are provided in Appendix I.

Drawings 6 and 7

Visually inspect to assure gravel is placed as shown on
Construction Drawings, or Contractor’s approved Work
Plan.

During installation and before gravel is covered.

Visually inspected and verified as described in Section
3.

Piping Around ZV| Reactor
Vault.

Specification 02711 and Drawings 6 and 7.

Review Contractor’s approved submittal to verify
delivered products matches submittal.

Upon delivery to the site and before installation.

Reviewed Contractor’s approved submittal to verify
delivered products matched submittal. Documented

Document pipes placed at elevations 12.25 and 16.75 ft
and vertical connection between pipes and riser to
ground surface.

As piping placed and before covering with gravel.

pipes placed at devations 12.25 and 16.75 ft and
vertical riser wasinstalled per design.

S82700128R_1781 T1-8
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CQA Activities - Piping Inside ZVI Reactor Vault

Table 6

BSB Property, Kent, Washington

Task or Item

Specification or Drawing

Required Observation, Testing or Documentation

Inspection or Testing Frequency

CQA Performed

Piping Inside ZV| Reactor Vault

Specification 02711 and Drawings 6 and 7.

Review Contractor’s approved submittal to verify
delivered products matches submittal.

Upon delivery to the site and before installation

Visually inspect pipes that penetrate concrete are placed
at elevations 16.25 and 17.0.

As piping placed and before concrete pour.

Visually inspect pipe layout on base of vault.

Following installation and before gravel installation.

Visually inspect all pipejoints.

During welding.

Visually inspect location of riser pipes relative to access
lid design.

Following riser installation and before fabrication of
lids.

Visually inspect pipe perforations.

Prior to installing pipes.

Reviewed Contractor’s approved submittal. Verified
delivered products matched submittal. Inspected pipes
penetrating concrete were placed at designed elevations.
Inspected pipe layout and pipe clamps on base of vault.
Inspected welding of pipe joints and bead reaming.
Inspected location of riser pipes relative to access lids.
Inspected pipe perforations for compliance with design.
All inspected items complied with design.

Drainage Gravel for Drainage Gravel Around and Over
Pipes on Base of ZVI Reactor Vault

Specification 02225. Material greater than %2 inchin largest
dimension must be rounded to sub-rounded.

Review Contractor’s approved submittals. Compare
submitted sample to delivered material.

Specification 02225. Having a hydraulic conductivity of greater
than or equal to 0.5 cm/sec when placed in accordance with this

Section

Specification 02225.

U.S. Sieve Size Percent Passing
2-inch 100
1%>-inch 85-100
1-inch 50-85
Yrinch 0-10
3/8-inch 0-5
#4 0-3
#40 0-3
#200 0-2

Gradation requirements are an index test. Gradation of materials
below the 2-inch dimension and above the ¥2-inch sieve can be
modified if the hydraulic conductivity requirements are met.

Material must be of a gradation such that the Dg5 Size is greater than

Y>-inch.

Complete one test per source prior to start of backfilling

Reviewed Contractor’s approved submittals and
compared to delivered material.

HWA performed test per WSDOT Test Method 605.
Results indicated compliance with specifications.

HWA performed test per ASTM C136. . Results
indicated compliance with specifications. HWA test
reports are provided in Appendix .

Drawings 6 and 7

Visually inspect to assure gravel is placed as shown on
Construction Drawings, or Contractor’s approved Work
Plan.

During installation.

Visually inspected and verified.

Linkseal Fittings Drawing S0.1. Review Contractor’s approved submittal to verify Upon ddlivery. Reviewed approved submittal. Verified delivered
delivered products matches submittal. products matched submittal.
Visually inspect elevation of penetrations for fittings.  [After each penetration through ZV1 reactor vault walls is|Inspected elevation and installation of penetrations,
completed. which complied with the design.
Visually inspect installation of fittings.
\Valves Drawing 2. Review Contractor’s approved submittal to verify Upon delivery and prior to installation. Reviewed Contractor’ s approved submittal to verify

delivered products matches submittal.

delivered products matches submittal. Reviewed
Contractor’ s approved shop Construction Drawings to
verify installed valve supports comply with shop
drawing.

Review Contractor’ s approved shop Construction
Drawings to verify installed valve supports comply with
shop drawing.

Upon delivery and prior to installation.

Visually inspected installation of valves and fittings for
compliance with required elevation and approved shop
drawings.

Visually inspect installation of valves and fittings for
compliance with required elevation and approved shop
drawings.

Following installation of each valve.

PES Environmental, Inc.
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Table 7
CQA Activities - SBCW Construction
BSB Property, Kent, Washington

PES Environmental, Inc.

Task or Item

Specification or Drawing

Required Observation, Testing or Documentation

Inspection or Testing Frequency

CQA Performed

Utility Location

Specification 01510. Contractor to locate utilities in project area.

Review results of utility locating service' swork. If necessary work with
parties to mitigate utilities that conflict with project area.

Prior to beginning field work.

Verified by observation that utility locate was completed and that located abandoned
electrical utilities were removed.

Utility Abandonment

Specification 01510. Utilities intersecting the trench alignment shall
be identified and Owner notified. Do not abandon without Owner’s
permission.

Document locations.

Once per occurence.

Verified by observation that utility locate was completed and that located abandoned
electrical utilities were removed. Coordinated with Puget Sound Enrgy (PSE) to verify
high voltage lines were abandoned.

Explore for Waste Sudge

Specification 02613 and Drawing 5 of Phase Il Construction
Drawings.

Excavate a continuous exploratory trench 3 feet deeper than the working trench
between stations 12+25 and 1+75 and potholing 3 feet deeper than the working
trench at 50-ft intervals between stations 1+75 and 3+75.

Once

Verified by observation. See Section 3 for details of exploratory work and results.

discretion. Distribute documentation daily.

Mixing Water Lab Testing N/A Document water source. Test for pH, hardness, total suspended solids and 1 per source Verified by observation.
total dissolved solids.

Soil-Bentonite Backfill Minimum bentonite content of 6% by dry weight of sail. Number of bentonite sacks added to trench/equipment. Volume of slurry Every 25 ft. Verified by observation, measurement and calculations at intervals of about 7 feet
added to trench. average. See Tablein Appendix F.

Soil-Bentonite Backfill Field Testing Slump 3 to 6 inches. Observe QC testing and perform independent QA tests at QA Monitor's Every 75 ft ASTM C143. Verified by observing CQC testing by Contractor. Performed

independent CQA testing. See CQC report in Appendix H.

Atterberg Limits

Gradation/Sand Content

Density/Unit Weight

Density/Unit Weight. ASTM C138. Verified by observing CQC testing by Contractor. Performed
independent CQA testing. See CQC report in Appendix H.
Soil-Bentonite Backfill Laboratory Testing |Permeability Observe QC sampling at 150 ft intervals. Obtain QC/QA split sample every 150 ft. ASTM D5084. Observed QC sampling. Reviewed QC tests results. Obtained

independent CQA samples and performed tests at the required frequency. See HWA
report in Appendix G and CQC report Appendix H.

ASTM D4318. Obtained independent CQA samples and performed tests at the required
frequency. See HWA report in Appendix G.

ASTM C136/ASTM D4381. Obtained independent CQA samples and performed tests
at the required frequency. See HWA report in Appendix G.

ASTM C138. Obtained independent CQA samples and performed tests at the required
frequency. See HWA report in Appendix G.

Trench Width

2 feet minimum.

Document with record survey and drawings.

Monitor continuously.

Verified by observation that trench was minimum of 27 inches wide.

Horizontal Alignment

Per Specification 02613 Section 3.6.F, within 2 feet of design
alignment from Station 12+00 to Station 9+00, and within 1 foot of
design alignment from Station 9+00 to Station 12+00.

Document with record survey and drawings.

Check at 25 ft intervals.

Verified by observation. Field measured relative to perimeter fence line. No survey
performed.

Cutting boom orientation

Per Specification 02613 Section 3.6.A.

Cutting boom rotated to vertical position to full required depth at start of
trenching

Cutting boom maintained in vertical position for remainder of trenching

Monitor continuously.

Verified by observation and by hand leveling from known elevation to known position
on boom.

Bottom of trench elevation.

Per Construction Drawings

Record based on measurement of boom depth.

Record at 25 ft intervals.

Verified by observation and by hand leveling from known elevation to known position
on boom. Documented on red-line record drawings in Appendix A-1.

Settlement of soil-bentonite backfill
following completion of SBCW

Specification 02613.

Confirmation that settlement of top of SBCW has stopped.

Several daysto week after construction.

Verified by observation. Slurry was eventually treated with cement to provide hard
surface for backfilling trench and placing key trench backfill.

S82700128R_1781 T1-8
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Table 8

CQA Activities - Grading and Final Cover
BSB Property, Kent, Washington

PES Environmental, Inc.

Task or Item

Specification or Drawing

Required Observation, Testing or Documentation

Inspection or Testing Frequency

CQA Performed

Utility Location

Specification 01510. Contractor to locate utilitiesin project
area.

Review results of utility locating service’ swork. |f necessary
work with parties to mitigate utilities that conflict with project
area.

Prior to beginning field work.

Reviewed results of utility locating service’swork. Removed
utilities as required. Coordinated with PSE for assistance with
high voltage utilities to assure they were abandoned.

Utility Abandonment

Specification 01510. Utilities intersecting the trench
alignment shall be identified and Owner notified. Do not
abandon without Owner’s permission.

Document locations.

Once per occurrence.

Saw Cut Alignment of SBCW

Construction Drawings.

Document asphalt saw cut in locations where existing asphalt
will be maintained.

Prior to SBCW construction and prior to paving.

Verified by observation.

\Working trench.

Construction Drawings and Specification 02613.

Excavation to required depth and alignment

Prior to SBCW construction.

Verified by observation.

Remove excess soil-bentonite
from working trench or mix with
OPC in place to solidify.

Specification 02613 and/or develop OPC mix criteriato
solidify and leave in place.

For removal, sufficiently clean to allow working trench to be
backfilled.

Prior to backfilling.

If left in place, mix with design quantity of OPC and allow to
cure. Strength.

Prior to constructing final cover. Every 300 ft.

Verified by observation, slurry remained in trench and was
solidified with cement admix. See Section 3.

\Working trench backfill.

Construction Drawings and Specifications 02222 and 02613.

Determine compaction characteristics of soil (Proctor)

1 per material type

Backfill each lift to minimum of 90 % of maximum dry
density determined by ASTM D1557.

250 cy minimum.

Relative compaction testing replaced with method specification
and CQA observation. See Section Sections 3 and 6 for
description.

General backfill

Construction Drawings and Specifications 02222.

Determine compaction characteristics of soil (Proctor)

1 per material type

Backfill each lift to minimum of 90 % of maximum dry
density determined by ASTM D1557.

250 cy minimum.

CQA Monitor and Design Engineer chose option of using
observational procedures, including proof-rolling with dump
trucks. Most soil was also treated with a cement admix and
allowed to cure to a hard surface.

Final surface is completed to correct minimum grades for
Type 1 and Type 2 fina covers.

Check entire paving area.

Survey of completed asphalt cover surface completed and
provided in Appendix A-1.

Final cover crushed rock

Construction Drawings

Gradation.

1 per material type.

ASTM C136. Verified by submittal from supplier.

Thickness.

Spot check thickness throughout cover areas or provide
method to monitor placement thickness.

Verified by observation of grading relative to construction
staking provided by surveyor. Most areas exceeded design
depth.

Density greater than 98% standard Proctor, ASTM D698,
maximum dry density.

1 per 250 cy

ASTM D698. Proctor testing per ASTM D1557 performed by
supplier. CQA nuclear density tests performed by Mayes
Testing. Seeresultsin Appendix J. See discussions of
placement and testing in Sections 3 and 6.

Existing asphalt

Construction Drawings

Grind along tie-in to allow minimum 1-inch overlay.

Check entire overlay area.

Verified by observation.

Final cover asphalt

Construction Drawings and Specification 02415

Transport covered Each load. Verified by observation.
Temperature above 250 deg F Each load. Verified by Mayes Testing (See test reports).
Thickness Provide method to monitor placement thickness. If suspect |Coring completed by PES that verified minimum thickness

inadequate thickness core after placing.

requirements were met.

Compaction greater than 95%

1 per 300 cy.

CQA nuclear density tests performed by Mayes Testing and
CQC nuclear density tests performed by subcontractor. See
resultsin Appendix K, and discussion of results in Section 6.

Finished surface texture

Finished surface grade minimum 0.5%

Entire paved area.

Verified by observation.

Verified by survey. See Record Drawingsin Appendix A-1.
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PES Environmental, Inc.

APPENDIX A
Phase I and Il Record Drawings

A-1 - Original Construction Drawings and Red-Lined Drawings to Reflect As-Constructed
Conditions

A-2 — Instructions From Structural Engineer Regarding Nelson Stud Repair Work

A-3 — Sketch Indicating PVC Geomembrane Encasement of Un-solidified and Cement Stabilized
Sludge

A-4 — Site Demolition Plan



PES Environmental, Inc.

Appendix A-1

Original Construction Drawings and Red-Lined Drawings
to Reflect As-Constructed Conditions
Includes:

e Phase I Original Final Stamped Design Drawings
e Phase Il Original Final Stamped Design Drawings

e Red-Lined Drawings:
- Phase I As-Constructed Drawings
- Phase Il As-Constructed Drawings
- Final Site Topographic Survey (TetraTech/INCA)
- Fence and Vault Survey (DR Strong)
- Final Conduit and Pipe Configuration
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GENERAL NOTES:

1.

CONTRACTOR SHALL PROCURE AND CONFORM TO ALL CONSTRUCTION PERMITS REQUIRED BY THE CITY.
OWNER TO PAY ALL PROJECT PERMIT COSTS. CONTRACTOR SHALL PROVIDE OWNER 48 HOURS NOTICE
PRIOR TO REQUIRING PAYMENT FOR PERMITS.

THE CONTRACTOR SHALL PERFORM ALL WORK NECESSARY TO COMPLETE THE PROJECT IN ACCORDANCE
WITH THE APPROVED CONSTRUCTION DRAWINGS INCLUDING SUCH INCIDENTALS AS MAY BE NECESSARY
TO MEET APPLICABLE AGENCY REQUIREMENTS AND PROVIDE A COMPLETED PROJECT.

ANY INSPECTION BY THE CITY OR OTHER AGENCIES SHALL NOT, IN ANY WAY, RELIEVE THE CONTRACTOR
FROM ANY OBLIGATION TO PERFORM THE WORK IN STRICT COMPLIANCE WITH THE CONTRACT
DOCUMENTS, APPLICABLE CODES AND AGENCY REQUIREMENTS.

CONTRACTOR SHALL ERECT AND MAINTAIN BARRICADES, WARNING SINGS, TRAFFIC CONES PER CITY
REQUIREMENTS IN ACCORDANCE WITH THE MUTCD (INCLUDING WASHINGTON AMENDMENTS). ACCESS
TO DRIVEWAYS SHALL BE MAINTAINED AT ALL TIMES. ALL TRAFFIC CONTROL MEASURES SHALL BE
APPROVED AND IN PLACE PRIOR TO ANY CONSTRUCTION ACTIVITY.

CONTRACTOR SHALL BE LICENSED WITH THE CONSTRUCTION CONTRACTOR BOARD.
ELEVATIONS ARE BASED ON NAVD 1988 DATUM.

THE CONTRACTOR SHALL BE RESPONSIBLE FOR MANAGING CONSTRUCTION ACTIVITIES TO ENSURE THAT
PUBLIC STREETS AND RIGHT-OF-WAYS ARE KEPT CLEAN OF MUD, DUST OR DEBRIS. DUST ABATEMENT
SHALL BE MAINTAINED BY ADEQUATE WATERING OF THE SITE BY THE CONTRACTOR.

EXISTING UTILITIES & FACILITIES:

1.

CONTRACTOR SHALL PROTECT EXISTING GROUNDWATER TREATMENT FACILITIES AND EQUIPMENT. ANY
DAMAGE TO SAME WILL BE REPAIRED BY CONTRACTOR AT THE CONTRACTOR'S EXPENSE.

THE CONTRACTOR SHALL MAINTAIN ONE COMPLETE SET OF APPROVED DRAWINGS ON THE
CONSTRUCTION SITE AT ALL TIMES WHEREON HE WILL RECORD ANY APPROVED DEVIATIONS IN
CONSTRUCTION FROM THE APPROVED DRAWINGS, AS WELL AS THE STATION LOCATIONS AND DEPTHS OF
ALL EXISITNG UTILITIES ENCOUNTERED. THESE FIELD RECORD DRAWINGS SHALL BE KEPT UP TO DATE
AT ALL TIMES AND SHALL BE AVAILABLE FOR INSPECTION BY THE OWNER UPON REQUEST. FAILURE TO
CONFORM TO THIS REQUIREMENT MAY RESULT IN DELAY OF PAYMENT AND/OR FINAL ACCEPTANCE OF
THE PROJECT.

UPON COMPLETION OF CONSTRUCTION OF ALL NEW FACILITIES, CONTRACTOR SHALL SUBMIT A CLEAN
SET OF FIELD RECORD DRAWINGS CONTAINING ALL AS-BUILT DRAWINGS TO THE OWNER FOR USE IN
THE PREPARATION OF AS-BUILT DRAWINGS. ALL INFORMATION SHOWN ON THE CONTRACTORS FIELD
RECORD DRAWINGS SHALL BE SUBJECT TO VERIFICATION BY THE ENGINEER. IF SIGNIFICANT ERRORS OR
DEVIATIONS ARE NOTED BY THE ENGINEER, AN AS-BUILT SURVEY PREPARED AND STAMPED BY A
REGISTERED PROFESSIONAL LAND SURVEYOR AND/OR QUALIFIED ENGINEER SHALL BE COMPETED AT THE
CONTRACTOR'S EXPENSE.

THE LOCATION AND DESCRIPTIONS OF EXISTING UTILITIES SHOWN ON THE DRAWING, ARE COMPILED
FROM AVAILABLE RECORDS AND/OR FIELD SURVEYS. THE ENGINEER OR UTILITY COMPANIES DO NOT
GUARANTEE THE ACCURACY OR THE COMPLETENESS OF SUCH RECORDS. CONTRACTOR SHALL FIELD
VERIFY LOCATIONS AND SIZES OF ALL EXISTING UTILITIES PRIOR TO CONSTRUCTION.

THE CONTRACTOR SHALL LOCATE AND MARK ALL EXISTING PROPERTY AND STREET MONUMENTS PRIOR
TO CONSTRUCTION. ANY MONUMENTS DISTURBED DURING CONSTRUCTION OF THE PROJECT SHALL BE
REPLACED BY A REGISTERED LAND SURVEYOR AT THE CONTRACTORS EXPENSE.

CONTRACTOR SHALL FIELD VERIFY LOCATION AND DEPTH OF ALL EXISTING UTILITIES WHERE NEW
FACILITIES CROSS. CONTRACTOR SHALL BE RESPONSIBLE FOR EXPOSING POTENTIAL UTILITY CONFLICTS
FAR ENOUGH AHEAD OF CONSTRUCTION TO MAKE NECESSARY CONSTRUCTION MODIFICATIONS WITHOUT
DELAYING THE WORK.

ALL FACILITIES SHALL BE MAINTAINED IN-PLACE BY THE CONTRACTOR UNLESS OTHERWISE SHOWN OR
DIRECTED. CONTRACTOR SHALL TAKE ALL PRECAUTIONS NECESSARY TO SUPPORT, MAINTAIN, OR
OTHERWISE PROTECT EXISTING UTILITIES AND OTHER FACILITIES AT ALL TIMES DURING
CONSTRUCTION. CONTRACTOR TO LEAVE EXISTING MONITORING WELLS, AND OTHER FACILITIES IN AN
EQUAL OR BETTER-THAN-ORIGINAL CONDITION AND TO THE SATISFACTION OF THE OWNER.

UTILITIES OR INTERFERING PORTIONS OF UTILITIES THAT ARE ABANDONED IN PLACE SHALL BE REMOVED
BY THE CONTRACTOR TO THE EXTENT NECESSARY TO ACCOMPLISH THE WORK. THE CONTRACTOR SHALL
PLUG THE REMAINING EXPOSED ENDS OF ABANDONED UTILITIES.

ALL PIPED UTILITIES ABANDONED IN PLACE SHALL HAVE ALL OPENINGS CLOSED WITH CONCRETE PLUGS
WITH A MINIMUM LENGTH EQUAL TO 2 TIMES THE DIAMETER OF THE ABANDONED PIPE.

10. ANY WELLS TO BE DECOMISSIONED SHALL BE ABANDONED PER STATE REQUIREMENTS.
TESTING AND INSPECTION

1.

THE CONTRACTOR SHALL BE RESPONSIBLE TO ENSURE THAT ALL REQUIRED OR NECESSARY INSPECTIONS
ARE COMPLETED BY THE OWNER'S AUTHORIZED INSPECTORS PRIOR TO PROCEEDING WITH SUBSEQUENT
WORK WHICH COVERS OR THAT IS DEPENDENT ON THE WORK TO BE INSPECTED. FAILURE TO OBTAIN
NECESSARY INSPECTION(S) AND APPROVAL(S) SHALL RESULT IN THE CONTRACTOR BEING FULLY
RESPONSIBLE FOR ALL PROBLEMS ARISING FROM UNINSPECTED WORK.

GRADING, & DRAINAGE:

1.
2.

CLEAR AND GRUB WITHIN WORK LIMITS ALL SURFACE VEGETATION, TREES, STUMPS, BRUSH, ETC.

ALL TREES, BRUSH AND DEBRIS ASSOCIATED WITH CLEARING, STRIPPING OR GRADING SHALL BE
REMOVED AND DISPOSED OF OFF-SITE.

3. UNLESS OTHERWISE SHOWN ON THE DRAWINGS, STRAIGHT GRADES SHALL BE RUN BETWEEN ALL FINISH
GRADE ELEVATIONS AND/OR FINISH CONTOUR LINES SHOWN.

4. FINISH PAVEMENT GRADES AT TRANSITION IN EXISTING PAVEMENT SHALL MATCH EXISTING PAVEMENT
GRADES OR BE FEATHERED PAST JOINTS WITH EXISTING PAVEMENT AS REQUIRED TO PROVIDE A
SMOOTH, FREE DRAINING SURFACE.

5. ALL EXISTING OR CONSTRUCTED MANHOLES, CLEANOUTS, MONUMENTS, GAS VALVES, WATER VALVES
AND SIMILAR STRUCTURES SHALL BE ADJUSTED TO MATCH FINISH GRADES OF THE PAVEMENT,
SIDEWALK, LANDSCAPED AREA OR MEDIAN STRIP WHEREIN THEY LIE.

6. UNLESS OTHERWISE SHOWN ON THE DRAWINGS, NO CUT OR FILL SLOPES SHALL BE CONSTRUCTED
STEEPER THAN 2H:1V.

UTILITIES:
1. THE END OF ALL UTILITY STUBS SHALL BE MARKED WITH A 2X4 COLOR CODED TAG WIRED TO THE PIPE
STUB.

2. ALL NON-METALLIC WATER, SANITARY AND STORM SEWER PIPING SHALL HAVE 14 GAUGE COLOR CODED
TRACER WIRE INSTALLED AS PER CITY OF KENT DETAILS.

3. SANITARY SEWER LATERALS TO BE RUN TO EDGE OF R.O.W. AT 1/4" PER 12" SLOPE. LATERALS TO BE
INSTALLED DOWNSTREAM OF MAINLINE CLEAN OUTS AND/OR MANHOLES. ALL CATCH BASINS TO HAVE
8" PVC. SDR-35 LATERALS. CATCH BASIN LOCATION MAY BE MODIFIED TO ACCOMMODATE LOW SPOTS
CREATED DURING CONSTRUCTION. ENGINEER AND/OR CITY PROJECT MANAGER MAY REQUIRE
ADDITIONAL CATCH BASINS TO BE PLACED AT LOW SPOTS CREATED DURING CONSTRUCTION.

4. CONTRACTOR TO MAKE MINOR ADJUSTMENT TO SERVICE LOCATIONS, WHERE NECESSARY, TO AVOID
CONFLICT. MAINTAIN 5" MINIMUM SEPARATION BETWEEN STORM AND SANITARY AND 10" MIN.
SEPARATION BETWEEN SANITARY AND WATER, 1' TO MANHOLES OR CATCH BASINS AND 5' BETWEEN
MANHOLES AND CATCH BASINS. MAINTAIN 1" VERTICAL AND 2' HORIZONTAL SEPARATION BETWEEN CITY
AND PRIVATE FRANCHISE UTILITY SERVICES AND 2' HORIZONTAL SEPARATION BETWEEN CITY UTILITIES
IN A COMMON TRENCH.

WATER SYSTEM:
1. CITY FORCES TO OPERATE ALL VALVES INCLUDING FIRE HYDRANTS ON EXISTING PUBLIC MAINS.

2. ALL WATER SUPPLY PIPE SHALL BE PVC C-900 COLORED BLUE THROUGHOUT THE ENTIRE COMPOSITION
OF THE PIPE. ALL FITTINGS SHALL BE DUCTILE IRON FITTINGS IN CONFORMANCE WITH AWWA C-153 AND
NSF 61. THE MINIMUM WORKING PRESSURE FOR ALL MJ CAST IRON OR DUCTILE IRON FITTINGS
4-INCHES THROUGH 24-INCH IN DIAMETER SHALL BE 350 PSI FOR MJ FITTING AND 250 PSI FOR FLANGED
FITTINGS.

3. MATERIALS THAT COME INTO CONTACT WITH POTABLE WATER SHALL MEET NATIONAL SANITATION
FOUNDATION STANDARD 61, SECTION 9 REQUIREMENTS.

4. ALL WATER MAINS TO BE INSTALLED WITH A MINIMUM 36 INCH COVER TO FINISH GRADE UNLESS
OTHERWISE NOTED OR DIRECTED. SERVICE LINE TO BE INSTALLED WITH A MINIMUM 24 INCH COVER.

VALVES IN ZVI REACTOR VESSEL:
1. FURNISH AND INSTALL COMPLETE VALVE ASSEMBLIES FOR INLET AND OUTLET PIPES.

2. VALVES SHALL BE TYPE 57 BUTTERFLY VALVES MANUFACTURED BY ASAHI-AMERICA.

3. VALVES SHALL BE 4-INCH NOMINAL DIAMETER.

4. VALVES SHALL BE LEVER-OPERATED BUTTERFLY VALVES WITH TWO-PIECE STEM AND HOUSING
EXTENSIONS.

5. STEM AND HOUSING EXTENSIONS SHALL BE SUPPORTED TO WALL OF ZVI REACTOR VESSEL.

VALVE LEVER HANDLES SHALL HAVE PROVISION FOR A PADLOCK.

7. VALVE LEVERS TO BE POSITIONED AT LOCATIONS OPERABLE FROM THE ACCESS DOOR THROUGH THE TOP
OF THE REACTOR VESSEL.

8. VALVES SHALL BE SUPPLIED WITH FLANGES AT EACH END FOR CONNECTION TO FLANGES ON ENDS OF
ADJACENT 4-INCH DIAMETER SDR 17 HDPE PIPE.

9. MANUFACTURERS OTHER THAN ASAHI-AMERICA SHALL BE 1SO-9001 CERTIFIED AND SHALL PROVIDE
DOCUMENTATION THAT PROPOSED PRODUCT IS AT LEAST EQUIVALENT TO SPECIFIED PRODUCT.

REDUCTION SCALE CHECK
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DETAIL NOTES:

a. HOLES SHALL BE DRILLED AT 90° CIRCUMFERENCE AROUND PIPE. SUCCESSIVE ROWS SHALL BE
SEPARATED BY 3" AND STAGGERED.

b. HOLE DIAMETER SHALL BE 3/8" FOR ALL PERFORATED HDPE PIPE.
c. REMOVE INTERIOR WELD BEADS AND ALL CUTTINGS INSIDE AND OUT BEFORE PIPE IS INSTALLED.

N.T.S.

DETAIL 1
@ PIPE DETAIL

CONSTRUCTION NOTES:

1.PROVIDE PIPE SADDLE CLAMP SUPPORTS (STANDON MODEL C92 [www.standon.net],

OR APPROVED ALTERNATE) ON ALL PIPES NOT LOCATED ON THE BASE OF THE VAULT.
SET SUPPORTS AT 5 FEET MAXIMUM SPACING AND WITHIN 9 INCHES OF PIPE ENDS
AND WALL PENETRATIONS. SET PIPES A MINIMUM OF 6 INCHES FROM VAULT WALLS.
CENTER REMOVABLE COVERS OVER RISER PIPES.

.PROVIDE PIPE CLAMPS TO SECURE ALL PIPES LOCATED ON BASE OF VAULT TO
CONCRETE. SECURE AT MAXIMUM SPACING OF 5 FEET AND WITHIN 9 INCHES OF PIPE
ELBOWS AND JUNCTIONS. SECURE PIPE TO VAULT BASE.

3.PERFORATE ALL HORIZONTAL PIPE AROUND OUTSIDE OF VAULT AND ALL 9.5-FT LONG

SECTIONS OF PIPE ON INSIDE BASE OF VAULT. ALL OTHER HORIZONTAL SECTIONS
OF PIPE AND ALL VERTICAL SECTIONS OF PIPE SHALL BE SOLID WALL.
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CODE

GENERAL

STATE OF WASHINGTON STRUCTURAL SPECIALTY CODE, 201C EDITION

CONCRETE

3.
4
5

»  FQUNDATIONS 4000 PSI

s SLABS 4000 PSI

*  WALLS 4000 PSI

CONCRETE TO HAVE MAXIMUM WATER/CEMENT RATIOS PER ACI 318 TABLE 4.2.2 (PROPORTIONING ON
THE BASIS OF FIELD EXPERIENCE AND/OR TRIAL MIXTURES). THESE MAXIMUMS MAY BE EXCEEDED IF
TEST RECORDS PER SECTION 5.3 OF ACl 318 ARE SUBMITTED TO AND APPROVED BY THE ENGINEER.
MAXIMUM SLUMP 3" PLUS OR MINUS 1°.

CONCRETE AND REINFORCING TO HAVE SPECIAL INSPECTION IN ACCORDANCE WITH IBC CHAPTER 17.
MECHANICALLY VIBRATE ALL CONCRETE WHEN PLACED.

REINFORCING

1.
2.

3

DEFORMED BARS ASTM AS15, GRADE 60. WELDED BARS ASTM A706, GRADE 60.
UNLESS NOTED OTHERWISE, LAP SPLICES SHALL BE CLASS '8' TENSICN LAP SPLICES IN ACCORDANCE
WITH ACI 318, CHAPTER 12.
PROVIDE BENT CORNER BARS TO MATCH AND LAP WITH HORIZONTAL BARS AT CORNERS AND
INTERSECTIONS OF FOOTING AND WALLS. REINFORCING BAR SPACING GIVEN ARE MAXIMUM ON CENTERS.
ALL BARS PER CRSI SPECIFICATIONS AND HANDBOOK. DOWEL ALL VERTICAL REINFORCING TO
FOUNDATION. SECURELY TIE ALL BARS IN LOCATION BEFORE PLACING CONCRETE.

INCR —IN—]
*  CAST AGAINST & PERMANENTLY EXPOSED TO EARTH: 3"
« EXPOSED TO EARTH OR WEATHER & #6 OR LARGER: 2"
« EXPOSED TO EARTH OR WEATHER & #5 OR SMALLER: 1 1/2
ALL OTHERS PER LATEST EDITION OF ACI 318.

METALS

1. THE CONTRACT STRUCTURAL DRAWINGS AND SPECIFICATIONS REPRESENT THE FINISHED STRUCTURE.
THEY DO NOT INDICATE THE METHOD OF CONSTRUCTION. THE CONTRACTOR SHALL PROVIDE ALL
MEASURES NECESSARY TO PROTECT THE STRUCTURE DURING CONSTRUCTION. SUCH MEASURES SHALL
INCLUDE BUT NOT BE LIMITED TO BRACING, SHORING OR LOADS DUE TO CONSTRUCTION EQUIPMENT,
ETC. OBSERVATIONS VISMTS TO THE SITE BY THE ENGINEER OF RECORD SHALL NOT INCLUDE
INSPECTION OF THE ABOVE ITEMS,

2. CONTRACTOR SHALL BE RESPONSIBLE FOR VERIFICATION OF ALL DIMENSIONS WITH DRAWINGS PRIOR TO
START OF CONSTRUCTION AND RESOLVE ANY DISCREPANCY WITH THE ENGINEER OF RECORD.

3. WHERE REFERENCE IS MADE TO VARIQUS TEST STANDARDS FOR MATERIALS, SUCH STANDARDS SHALL
BE THE LATEST EDITION AND/OR ADDENDUM.

4, WHERE ANY DISCREPANCIES OCCUR BETWEEN PLANS, DETAILS, GENERAL STRUCTURAL NOTES OR
SPECIFICATIONS, THE GREATER REQUIREMENTS SHALL GOVERN.

5. OPTIONS ARE FOR CONTRACTOR'S CONVENIENCE. HE/SHE SHALL BE RESPONSIBLE FOR ALL CHANGES
NECESSARY. |F HE/SHE CHOOSES AN OPTION, THAN HE/SHE SHALL COORDINATE ALL DETAILS.

6. ANY ENGINEERING DESICN PROVIDED BY OTHERS AND SUBMITTED FOR REVIEW SHALL BEAR THE SEAL
OF A CML OR STRUCTURAL ENGINEER REGISTERED IN THE STATE OF WASHINGTON.

DEFERRED SUBMITTAL/SHOP DRAWINGS

SPECIAL INSPECTION & TESTING PROGRAM

(EST)

ABUSHED PER 2006 IBC SECTION 109 & CHAPTER 17)

THE ITEM CHECKED WITH AND X' SHALL BE INSPECTED IN ACCORDANCE WITH THE IBC CHAPTER 17 BY
A CERTIFIED SPECIAL INSPECTOR FROM AN ESTABUSHED TESTING AGENCY, FOR MATERIAL SAMPLING AND
TESTING REQUIREMENTS, REFER TO THE MATERIAL SAMPLING AND TESTING SECTION, THE PROJECT
SPECIFICATIONS AND THE SPECIFIC GENERAL NOTES SECTIONS. THE TESTING AGENCY SHALL SEND COPIES
OF ALL STRUCTURAL TESTING AND INSPECTION REPORTS DIRECTLY TO THE ENGINEER, CONTRACTORS AND
BUILDING OFFICIAL ANY MATERIALS WHICH FAIL TO MEET THE PROJECT SPECIFICATIONS SHALL
IMMEDIATELY BE BROUGHT TO THE ATTENTION OF THE ENGINEER. SPECIAL TESTING REQUIREMENTS APPLY
EQUALLY TO ALL BIDDER DESIGNED COMPONENTS.

CONTINUOUS SPECIAL INSPECTION MEANS THAT THE SPECIAL INSPECTOR IS ON THE SITE AT ALL TIMES
OBSERVING THE WORK REQUIRING SPECIAL INSPECTION (IBC 1702). PERIODIC SPECIAL INSPECTION MEANS
THAT THE SPECIAL INSPECTOR IS ON SITE AT TIME INTERVALS NECESSARY TO CONFIRM THAT ALL WORK
REQUIRING SPECIAL INSPECTION IS IN COMPLIANCE (IBC 1702).

SPECIAL INSPECTION 1S NOT REQUIRED FOR WORK PERFORMED BY AN APPROVED FABRICATOR PER IBC
SECTION 1704.2.2.

s

06,05
1072 F
#|DATE| DESC.

PURSUANT TO THE IBC, SUBMITTAL DOCUMENTS FOR DEFERRED [TEMS SHALL BE PROVIDED TO THE
ARCHITECT/ENGINEER OF RECORD FOR REVIEW AND APPROVAL.
SUBMIT ITEM TO:
| mEM |a/f OF RECORD |BUILDING OFFICIAL| NOTE
STRUCTURAL STEEL SHOP DRAWINGS REQUIRED 1

CONCRETE MIX DESIGN REQUIRED

1.
2
3.
4.
5
6.
7.
8

MISCELLANEQUS STRUCTURAL STEEL TO BE ASTM A36, FY = 36 KSI, UNLESS NOTED GTHERWISE.
WELDING TO BE BY CERTIFIED WELDERS USING E70XX ELECTRODES IN ACCORDANCE WITH AWS
STANDARDS.

ALL STEEL TO GALVANIZED.

STEEL FABRICATOR TO SUBMIT SHOP DRAWINGS TO A/E FOR REVIEW PRIOR TO FABRICATION.
LATEST AISC, SJI AND AWS CODES APPLY. ALL CONSTRUCTION PER LATEST AISC HANDBOOK.

ALL EXPANSION ANCHORS SHALL BE SIMPSON WEDGE-ALL ANCHORS OR APPROVED EQUAL WITH
CURRENT 1.C.B.0. RATING FOR MATERIAL INTO WHICH INSTALLATION TAKES PLACE.

ALL ADHESIVE ANCHORS TO BE SIMPSON SET ADHESIVE ANCHORS.

ALL REFERENCE TO HEADED STUDS (HWS) SHALL BE INDICATE AUTOMATIC WELDED HEADED STUDS
(NELSON OR EQUIVALENT).

LINK-SEAL

STRUCTURAL STEEL MILL CERTS REQUIRED
REINF. STEEL SHOP DRAWINGS REQUIRED 1
WELDING PROCED. SPECS (AWS D1.1) REQUIRED

NOTE;
1. CONSTRUCTION DOCUMENTS BY UIVERMORE ASSOCIATES ARE THE SOLE PROPERTY OF LIVERMORE
ASSOCIATES AND SHALL NOT BE DUPLICATED FOR THE USE IN SHOP DRAWING SUBMITTALS.

STRUCTURAL OBSERVATIONS

LEGEND

EOR ENGINEER OF RECORD

MT MAGNETIC PARTICLE TESTING

NDT NON-DESTRUCTIVE TESTING

ur ULTRASONIC TESTING

WPS WELDING PROCEDURE QUALIFICTIONS

CONCRETE CONSTRUCTION (TABLE 1704.4)

CONTRACTOR TO NOTIFY STRUCTURAL ENGINEER TO ARRANGE FOR A STRUCTURAL OBSERVATION 48 HOURS
PRICR TO COVERING UP THE FOLLOWING:

®  WALL REINFORCING

(NOTE, STRUCTURAL OBSERVATIONS ARE NOT IN LIEU OF SPECIAL INSPECTION BY AN INDEPENDENT AGENCY)

MIN. REINF. BAR SPLICE LENGTHS IN CONCRETE

CONCRETE_PLACEMENT
VERIFICATION OF STRENGTH

VERIFICATION AND INSPECTION I INSPECTION TESTING
CONTHUOUS | PERODC | COMENTS | TYPE FREQUENCY
REINFORCING STEEL
INSPECTION X
PLACEMENT X
MATERIAL VERIFICATION X 4]
BOLTS
INSPECTION X X c2
PLACEMENT X X c2
MIX
VERIFICATION CF APPROVED MIX DESIGN X

STRENGTH (]

VERIFICATION OF SLUMP
VERIFICATION OF AIR_CONTENT
VERIFICATION OF TEMPERATURE

SLUMP c3

AR_CONTENT c3

3¢ | 5|2 [ 3¢

TEMPERATURE c3

QT pye—

FURNISH AND INSTALL COMPLETE LINK—SEAL MODULAR SEAL ASSEMBLY.

WALL OPENINGS-THE WALL OPENING SIZE AND/OR TYPE SHALL BE SELECTED ACCORDING TO
RECOMMENDATIONS FQUND IN THE MOST RECENT LINK-SEAL MODULAR SEAL CATALOG.

PROVIDE SUFFICIENT QUANTITY AND TYPE OF LINK-SEAL MODULAR SEALS REQUIRED TO EFFECTIVELY
PROVIDE A HYDROSTATIC AND/OR FIRE-RATED SEAL.

EACH INDMIDUAL LINK SHALL CONSPICUOUSLY AND PERMANENTLY IDENTIFIED WITH THE NAME OF THE
MANUFACTURER AND MODEL NUMBER, MANUFACTURERS OTHER THAN THE ABOVE-NAMED COMPANY
WISHING TO QUOTE EQUIPMENT IN THIS SECTION SHALL SUBMIT DETAIL DRAWINGS OF THEIR PROPGSED
EQUIPMENT AND SUITABLE EVIDENCE OF A MINIMUM 25 YEARS EXPERIENCE AND RESULTS TQ THE
ENGINEER TO OBTAIN WRITTEN APPROVAL TO QUOTE AT LEAST (10) DAYS PRIOR TO BID OPENING,

VAULT LID ACCESS HATCHES

ESTABUSHED PER ACI 318 SECTION 12.2 & 12.3.

NOTES:
TENSION BARS | | 7gp paRs ARE ANY HORIZONTAL BARS PLACED SO THAT
T WORE THAN 12" OF FRESH CONCRETE IS CAST ON THE
z MEMBER BELOW THE REINFORCEENT.
REGULAR | _TOP 2. UNLESS NOTED OTHERWISE, LAP SPLICES IN CONCRETE
BAR SIZE[ ouss | cuss BEAMS, SLABS AND WALLS SHALL BE CLASS '8° TENSION
(AP SPLICES AND LAP SPLICES IN CONCRETE COLUMNS

GR B B SHALL BE COMPRESSION LAP SPLICES.

2 . 3. ALL REINFORCING SHALL BE UNCOATED.
| 60 19 24 4. VALUES SHOWN ABOVE ARE FOR CLEAR COVER OF 1 BAR
DIAMETER MINIMUM AND CLEAR BAR SPACING OF 2 BAR

Ze o~

THE FLOOR ACCESS DOOR SHALL BE MODEL W-AHS AS MANUFACTURED BY ACUDOR PRODUCTS, INC.,
WITH THE SIZE SPECIFIED ON THE PLANS.
DOOR LEAF SHALL BE 1/4" THICK STEEL DIAMOND PLATE REINFORCED FOR AN AASHTO H-20-44

WHEEL LOAD.

UPON REQUEST, MANUFACTURER SHALL PROVIDE STRUCTURAL CALCULATIONS SHOWING THE DOOR
DESIGN MEET THE LOADING REQUIREMENTS OF AASHTO H—20-44,

THE FRAME SHALL BE 1/4" THICK STEEL ANGLE WITH ANCHORS WELDED TO THE FRAME FOR CASTING
INTO CONCRETE.

THE COVER SHALL BE ATTACHED TO THE FRAME WITH 316 STAINLESS STEEL BOLTS (THE BOLTS MUST
BE SECURELY FASTENED WHENEVER THE COVER IS CLOSED TO INSURE SAFE AND PROPER
PERFORMANCE OF THE DOOR).

- THE FLOOR ACCESS DOOR SHALL BE EQUIPPED WITH A FLUSH STEEL LIFTING HANDLE THAT DOES NOT

PROTRUDE OVER THE COVER, AND A 316 STAINLESS STEEL HOLD OPEN ARM WITH RED VINYL GRIP
THAT AUTOMATICALLY LOCKS THE COVER IN ITS UPRIGHT POSTION. A STEEL SKIRT SHALL BE WELDED
TO THE FRAME TO PROVIDE A COMBINED HEIGHT EQUAL TO THE DEPTH OF THE CONCRETE. THE
DODR SHALL HAVE TAMPER RESISTANT HINGES WITH RECESSED STAINLESS STEEL PINS AND LUGS,
THE DOCR SHALL HAVE OPEN, STAINLESS STEEL, HORIZONTAL, COMPRESSION SPRINGS TO ASSIST IN
OPENING THE COVER AND REDUCING THE FORCE DURING CLOSING. THE FLOOR ACCESS DOOR SHALL
HAVE A HOT DIPPED GALVANIZED FINISH.

INSTALLATION SHALL BE IN ACCORDANCE WITH THE MANUFACTURERS ATTACHED INSTRUCTIONS.

THE ENTIRE FRAME, INCLUDING THE SEAT ON WHICH THE REINFORCING RESTS, SHALL BE SUPPORTED
BY CONCRETE OR OTHER MATERIAL DESIGNED TO SUPPORT THE SPECIFIED LOAD.

THE DODR SHALL BE MANUFACTURED IN THE UNITED STATES.

MANUFACTURER SHALL GUARANTEE THE DOOR AGAINST DEFECTS IN MATERIAL AND WORKMANSHIP FOR
FIVE YEARS.

BEARING PADS

[ 23 60 25" 33" DIAMETERS MINIMUM. WHERE COVER OF BAR SPACING IS
LESS THAT THIS INCREASE LAP LENGHT BY 50%.

P | 5 NO BUNDLE BARS.
#5 | 60 3t 40 6. ALL CONCRETE SHALL BE NORMAL WEIGHT AGGREGATE.

#7 | s0 54" 7"

18 60 62" 8"

1.
2.
3.

ALL BEARING PADS ARE TO BE APS SUPPLY CO. BRAND NEOPRENE COMMERCIAL GRADE PADS CR
EQUIVALENT.

PADS USED ARE TO BE COMPOSED OF DENSE NEOPRENE/NTRILE BLEND POLYMERS AVAILABLE IN
DUROMETERS OF 40-70.

PADS USED ARE INTENDED FOR ISOLATION FOR CONCRETE TO CONCRETE INTERFACES ONLY.

MANHOLE STEPS

1
2.

MANHOLE LADDER RUNGS ARE TQ BE BOWCO PRESS FIT TYPE-R STEPS,
LADDER RUNGS ARE TO HAVE COPOLYMER POLYPROPYLENE COATING.

WATER-TIGHT MANHOLES

1.
2.

ALL WATER-TIGHT MANHOLES TO BE EAST JORDAN IRONWORKS WATERTIGHT MANHOLES

(CATALOGUE #v2610~-1) OR APPROVED EQNVALENT.

ALL MANUFACTURERS SHALL BE APPROVED SUPPLIERS AND BE ABLE TO DEMONSTRATE THAT THERE IS
AN ACCEPTABLE QUALITY CONTROL PROGRAM AT THE PRODUCING FOUNDRY, PRICR TO SUPPLYING

CASTINGS.

DUCTILE IRON CASTINGS SHALL CONFORM TO ASTM A536. THE IRON MATERIAL USED IN PRODUCTS
PROVIDED SHALL HAVE A MINIMUM RECYCLED MATERIAL CONTENT OF 75%. THE RECYCLED MATERIALS
SHALL CONSIST OF POST-CONSUMER MATERIAL.

CASTINGS SHALL BE OF UNIFORM QUALITY, FREE FROM SAND HOLES. GAS HOLES, SHRINKAGE, CRACKS
AND OTHER SURFACE DEFECTS. CASTINGS SHALL BE CROUND SMOOTH AND WELL CLEANED BY SHOT
BLASTING. FOR TRAFFIC SERVICE CASTINGS, BEARING SURFACES BETWEEN MANHOLE RINGS AND
COVERS OR GRATES AND FRAMES SHALL BE CAST OR MACHINED WITH SUCH PRECISION TO PREVENT
ROCKING.

TRAFFIC SERVICE CASTINGS SHALL HAVE A FIRST ARTICLE PROOF LOAD TEST CONDUCTED AND THE
RESULTS OF THAT PROOF LOAD SHALL BE MADE AVAILABLE TO THE PURCHASER UPON REQUEST. THE
PROOF LOAD SHALL BE CONDUCTED IN ACCORDANCE AASHTC M3C6, SECTION 7.0, PROOF LOAD
TESTING. THE CASTING SHALL BE TESTED ON A SUITABLE AND CALIBRATED LOAD TESTING MACHINE
AND THE CASTING SHALL HOLD A 40 KIP POUND PROOF LOAD FOR ONE MINUTE WITHOUT
EXPERIENCING AND CRACKS OR DETRIMENTAL PERMANENT DEFORMATION.

INSPECTION'S SHALL BE IN ACCORDANCE WITH 9.1.1 OR 9.1.2 OF AASHTO M306. RESULTS SHALL BE
FURNISHED TO THE PURCHASER UPON REQUEST. THE HEAT OR PRODUCTION DATE AND PRODUCT
NUMBERS, AS CAST ON THE CASTING SHALL BE THE BASIS OF TRACIBILTY AND RECORDING OF THE

TESTS.

EACH CASTING SHALL BE IDENTIFIED AND SHOW A MINIMUM, THE FOLLOWING:
A) NAME OF THE PRODUCING FOUNDRY

B) COUNTRY OF MANUFACTURER (SUCH AS MADE IN THE U.S.A)

C) ASTM MATERIAL DESIGNATION

D) RECYCLE SYMBOL

E) INDVIDUAL PART NUMBER

F) CAST OR HEAT DATE

CONCRETE CURING

R
Co

MAINTENANCE INSPECTION OF TEMPERATURE
MAINTENANCE INSPECTION OF TECHNIQUE X
VERIFICATION OF CONCRETE STRENGTH PRICR TO X

=

EWOVAL OF FORMS

MMENTS:

C1. APPLES TO REINFORCING STEEL OTHER THAN ASTM A 708.
C2. CONTINUOUS INSPECTION AT EPOXY ANCHORS AND PERIODIC AT ALL OTHERS.
C3. ONCE EACH SHIFT BUT NOT LESS THEN ONE SAMPLE FOR EACH 50 CUBIC YARDS

WELDING

TYPE OF WORK

INSPECTION TESTING

CINTMLOUS | PERODC | COMMENTS | TYPE FREQUENCY

WELDING
MATERIAL VERIFICATION

MANUFACTURERS CERTIFIED MILL TEST REPORTS

VERIFY USE OF PROPER WPS'S
VERIFY WELDER QUALIFICATIONS

MANUFACTURERS CERTIFIED MILL TEST REPORTS

> [ xf ]3>

PARTIAL PENETRATION GROOVE WELDS X

SINGLE—PASS FILLET WELDS < 5/16
WELDING_STUDS X X WD1| PRE-PROD. TESTING| WD2

>

CO)
WD
WD

MMENTS:
1. CONTINUOUS INSPECTION REQUIRED AT STRUCTURAL DIAPHRAGM.
2. EACH SIZE AND TYPE OF STUD, EACH DAY PER SHIFT.

FINAL CLEAN UP ACTION PHASE 1 FOR
BSB DIVERSIFIED, INC. PROPERTY
KENT (KING COUNTY), WASHINGTON

Livermore A&E
JOB NO: 208009.00

DRAWING TITLE:
STRUCTURAL GENERAL
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WALL SHORING BY OTHERS

WATERPROCFING
~=TREMCO PARASEAL

PROVIDE FORM MATERIAL FOR UNIFORM
EDGE OF MAT FOUNDATION
MAT FOUNDATION PER PLAN

36"
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SEE_DRAWINGS BY WISTA $_
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NOTES:

1. BASE MATERIAL UNDER MAT FOUNDATION
BY VISTA CONSULTANTS, LLC.

2. ALL ELEVATION INFORMATION PROVIDED
BY VISTA CONSULTANTS, LLC. (VERIFY
ALL ELEVATIONS SHOWN).

/1 EDGE DETAIL

WATERPROOFING
——TREMCQ PARASEAL GMLG

FINISH GRADE

/2 CURB DETAIL (EXTERIOR)
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PRECAST CONCRETE SLAB & REINF. PER PLAN
—=3/4" CHAMFER EACH SIDE ALONG PERIMETER

SEE 3/51.2 FOR ADDITIONAL INFORMATION
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COMMERCIAL BEARING PAD

—~LOCATE PADS AT BEARING POINTS OF
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Point Table
Point # | Northing Easting Elevation
1001 157130.66 | 1294419.28 31.00
1002 157096.59 | 1294434.09 31.00
1003 157175.20 | 1294201.80 31.00
1004 | 157077.65 | 1294469.28 30.80
1005 157075.85 | 1294494.39 30.60
1006 157082.81 | 1294515.07 30.40
1007 157109.01 | 1294526.45 30.20
1008 157350.91 | 1294204.62 29.50
1009 | 157132.53 | 1294539.28 30.00
1010 157150.78 | 1294554.60 29.80
1011 157267.57 | 1294533.93 29.50
1012 157377.28 | 1294195.04 29.49
1013 157364.59 | 1294281.02 29.00
1014 157236.13 | 1294598.21 29.00
1015 157287.92 | 1294582.89 29.00
1016 | 157295.00 | 1294576.33 29.00
1017 157182.01 | 1294594.36 29.00
1018 157284.00 | 1294604.91 28.59
1019 157290.52 | 1294626.96 28.16
1020 157360.08 | 1294425.08 28.00
1021 157319.98 | 1294614.93 28.00
1022 157302.95 | 1294633.71 28.00
1023 157251.17 | 1294649.03 28.00
1024 157180.36 | 1294657.05 28.00
1025 157344.95 | 1294653.53 27.00
1026 157299.02 | 1294669.02 27.00
1027 157355.74 | 1294563.47 27.00
1028 157352.56 | 1294665.29 26.55
1029 | 157352.41 | 1294669.88 26.53
1030 157362.10 | 1294680.04 26.22
1031 157170.47 | 1294201.78 31.29
1032 157131.86 | 1294231.80 31.25
1033 157108.93 | 1294349.15 31.21
1034 157108.99 | 1294359.47 31.21
1035 157101.20 | 1294409.28 31.21
1036 157121.30 | 1294389.06 31.21
1037 157161.48 | 1294573.57 29.60
1038 157215.29 | 1294559.76 29.50
1039 157364.72 | 1294564.44 26.15
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GENERAL NOTES:

1. CONTRACTOR SHALL PROCURE AND CONFORM TO ALL CONSTRUCTION PERMITS
REQUIRED BY THE CITY. OWNER TO PAY ALL PROJECT PERMIT COSTS.
CONTRACTOR SHALL PROVIDE OWNER 48 HOURS NOTICE PRIOR TO REQUIRING
PAYMENT FOR PERMITS.

2. THE CONTRACTOR SHALL PERFORM ALL WORK NECESSARY TO COMPLETE THE
PROJECT IN ACCORDANCE WITH THE APPROVED CONSTRUCTION DRAWINGS
INCLUDING SUCH INCIDENTALS AS MAY BE NECESSARY TO MEET APPLICABLE
AGENCY REQUIREMENTS AND PROVIDE A COMPLETED PROJECT.

3. ANY INSPECTION BY THE CITY OR OTHER AGENCIES SHALL NOT, IN ANY WAY,
RELIEVE THE CONTRACTOR FROM ANY OBLIGATION TO PERFORM THE WORK IN
STRICT COMPLIANCE WITH THE CONTRACT DOCUMENTS, APPLICABLE CODES AND
AGENCY REQUIREMENTS.

4, CONTRACTOR SHALL ERECT AND MAINTAIN BARRICADES, WARNING SINGS,
TRAFFIC CONES PER CITY REQUIREMENTS IN ACCORDANCE WITH THE MUTCD
(INCLUDING WASHINGTON AMENDMENTS). ACCESS TO DRIVEWAYS SHALL BE
MAINTAINED AT ALL TIMES. ALL TRAFFIC CONTROL MEASURES SHALL BE APPROVED
AND IN PLACE PRIOR TO ANY CONSTRUCTION ACTIVITY.

5. CONTRACTOR SHALL BE LICENSED WITH THE CONSTRUCTION CONTRACTOR
BOARD.

6. ELEVATIONS ARE BASED ON NAVD 1988 DATUM.

7. THE CONTRACTOR SHALL BE RESPONSIBLE FOR MANAGING CONSTRUCTION
ACTIVITIES TO ENSURE THAT PUBLIC STREETS AND RIGHT-OF-WAYS ARE KEPT
CLEAN OF MUD, DUST OR DEBRIS. DUST ABATEMENT SHALL BE MAINTAINED BY
ADEQUATE WATERING OF THE SITE BY THE CONTRACTOR.

EXISTING UTILITIES & FACILITIES:

1. CONTRACTOR SHALL PROTECT EXISTING GROUNDWATER TREATMENT EQUIPMENT
UNTIL OWNER INDICATES IT MAY BE DECOMMISSIONED. ANY DAMAGE TO SAME
WILL BE REPAIRED BY CONTRACTOR AT CONTRACTOR'S EXPENSE.

2. THE CONTRACTOR SHALL MAINTAIN ONE COMPLETE SET OF APPROVED DRAWINGS
ON THE CONSTRUCTION SITE AT ALL TIMES WHEREON HE WILL RECORD ANY
APPROVED DEVIATIONS IN CONSTRUCTION FROM THE APPROVED DRAWINGS, AS
WELL AS THE LOCATIONS AND DEPTHS OF ALL EXISTING UTILITIES ENCOUNTERED.
THESE FIELD RECORD DRAWINGS SHALL BE KEPT UP TO DATE AT ALL TIMES AND
SHALL BE AVAILABLE FOR INSPECTION BY THE OWNER UPON REQUEST. FAILURE TO
CONFORM TO THIS REQUIREMENT MAY RESULT IN DELAY OF PAYMENT AND/OR
FINAL ACCEPTANCE OF THE PROJECT.

3. UPON COMPLETION OF CONSTRUCTION, CONTRACTOR SHALL SUBMIT A CLEAN SET
OF FIELD RECORD DRAWINGS TO THE OWNER. ALL INFORMATION SHOWN ON THE
CONTRACTOR'S RECORD DRAWINGS SHALL BE SUBJECT TO VERIFICATION BY THE
ENGINEER. IF SIGNIFICANT ERRORS OR DEVIATIONS ARE NOTED BY THE
ENGINEER, A RECORD SURVEY PREPARED AND STAMPED BY A REGISTERED
PROFESSIONAL LAND SURVEYOR AND/OR QUALIFIED ENGINEER SHALL BE
COMPETED AT THE CONTRACTOR'S EXPENSE.

4. THE LOCATION AND DESCRIPTIONS OF EXISTING UTILITIES SHOWN ON THE
DRAWING, ARE COMPILED FROM AVAILABLE RECORDS AND/OR FIELD SURVEYS.
THE ENGINEER OR UTILITY COMPANIES DO NOT GUARANTEE THE ACCURACY OR
THE COMPLETENESS OF SUCH RECORDS. CONTRACTOR SHALL FIELD VERIFY
LOCATIONS AND SIZES OF ALL EXISTING UTILITIES PRIOR TO CONSTRUCTION.

5. THE CONTRACTOR SHALL LOCATE AND MARK ALL EXISTING PROPERTY AND STREET
MONUMENTS PRIOR TO CONSTRUCTION. ANY MONUMENTS DISTURBED DURING
CONSTRUCTION OF THE PROJECT SHALL BE REPLACED BY A REGISTERED LAND
SURVEYOR AT THE CONTRACTORS EXPENSE.

6. CONTRACTOR SHALL FIELD VERIFY LOCATION AND DEPTH OF ALL EXISTING
UTILITIES WHERE NEW FACILITIES CROSS. CONTRACTOR SHALL BE RESPONSIBLE
FOR EXPOSING POTENTIAL UTILITY CONFLICTS FAR ENOUGH AHEAD OF
CONSTRUCTION TO MAKE NECESSARY CONSTRUCTION MODIFICATIONS WITHOUT
DELAYING THE WORK.

7. ALL FACILITIES SHALL BE MAINTAINED IN-PLACE BY THE CONTRACTOR UNLESS
OTHERWISE SHOWN OR DIRECTED. CONTRACTOR SHALL TAKE ALL PRECAUTIONS
NECESSARY TO SUPPORT, MAINTAIN, OR OTHERWISE PROTECT EXISTING UTILITIES
AND OTHER FACILITIES AT ALL TIMES DURING CONSTRUCTION. CONTRACTOR TO
LEAVE EXISTING FACILITIES IN AN EQUAL OR BETTER-THAN-ORIGINAL CONDITION
AND TO THE SATISFACTION OF THE OWNER.

8. UTILITIES OR INTERFERING PORTIONS OF UTILITIES THAT ARE ABANDONED IN
PLACE SHALL BE REMOVED BY THE CONTRACTOR TO THE EXTENT NECESSARY TO
ACCOMPLISH THE WORK. THE CONTRACTOR SHALL PLUG THE REMAINING EXPOSED
ENDS OF ABANDONED UTILITIES.

9. UTILITIES OR INTERFERING PORTIONS OF UTILITIES THAT ARE ABANDONED IN

10.

11.

PLACE SHALL BE REMOVED BY THE CONTRACTOR TO THE EXTENT NECESSARY TO
ACCOMPLISH THE WORK. THE CONTRACTOR SHALL PLUG THE REMAINING EXPOSED
ENDS OF ABANDONED UTILITIES.

ALL PIPED UTILITIES ABANDONED IN PLACE SHALL HAVE ALL OPENINGS CLOSED
WITH CONCRETE PLUGS WITH A MINIMUM LENGTH EQUAL TO 2 TIMES THE
DIAMETER OF THE ABANDONED PIPE.

ANY WELLS TO BE DECOMISSIONED SHALL BE ABANDONED PER STATE
REQUIREMENTS.

TESTING AND INSPECTION:

THE CONTRACTOR SHALL BE RESPONSIBLE TO ENSURE THAT ALL REQUIRED OR
NECESSARY INSPECTIONS ARE COMPLETED BY THE OWNER'S AUTHORIZED
INSPECTORS PRIOR TO PROCEEDING WITH SUBSEQUENT WORK, WHICH COVERS
OR THAT IS DEPENDENT ON THE WORK TO BE INSPECTED. FAILURE TO OBTAIN
NECESSARY INSPECTION(S) AND APPROVAL(S) SHALL RESULT IN THE CONTRACTOR
BEING FULLY RESPONSIBLE FOR ALL PROBLEMS ARISING FROM UNINSPECTED
WORK.

GRADING, & DRAINAGE:

1.

CLEAR AND GRUB WITHIN WORK LIMITS ALL SURFACE VEGETATION, TREES,
STUMPS, BRUSH, ETC.

ALL TREES, BRUSH AND DEBRIS ASSOCIATED WITH CLEARING, STRIPPING OR
GRADING SHALL BE REMOVED AND DISPOSED OF OFF-SITE.

FINISH PAVEMENT GRADES AT TRANSITION IN EXISTING PAVEMENT SHALL MATCH
EXISTING PAVEMENT GRADES OR BE FEATHERED PAST JOINTS WITH EXISTING
PAVEMENT AS REQUIRED TO PROVIDE A SMOOTH, FREE DRAINING SURFACE.

ALL EXISTING OR CONSTRUCTED MANHOLES, CLEANOUTS, MONUMENTS, GAS
VALVES, WATER VALVES AND SIMILAR STRUCTURES SHALL BE ADJUSTED TO
MATCH FINISH GRADES OF THE PAVEMENT, SIDEWALK, LANDSCAPED AREA OR
MEDIAN STRIP WHEREIN THEY LIE.

UNLESS OTHERWISE SHOWN ON THE DRAWINGS, NO CUT OR FILL SLOPES SHALL
BE CONSTRUCTED STEEPER THAN 2H:1V.

UTILITIES:

1.

THE END OF ALL UTILITY STUBS SHALL BE MARKED WITH A 2X4 COLOR CODED TAG
WIRED TO THE PIPE STUB.

ALL NON-METALLIC WATER, SANITARY AND STORM SEWER PIPING SHALL HAVE 14
GAUGE COLOR CODED TRACER WIRE INSTALLED AS PER CITY OF KENT DETAILS

SANITARY SEWER NOTES:

ALL WORK AND MATERIALS SHALL BE IN ACCORDANCE WITH THE LATEST EDITION
OF THE CITY OF KENT STANDARD SPECIFICATIONS, AND WSDOT/APWA STANDARD
SPECIFICATIONS, LATEST EDITION.

PRIOR TO ANY CONSTRUCTION ACTIVITY, THE CONTRACTOR SHALL SCHEDULE AND
ATTEND A PRE-CONSTRUCTION CONFERENCE WITH THE CITY OF KENT
CONSTRUCTION INSPECTION PERSONNEL BY PHONING 253-856-5500.

A COPY OF THESE APPROVED PLANS MUST BE ON THE JOB SITE WHENEVER
CONSTRUCTION IS IN PROGRESS.

ALL SANITARY SEWER IMPROVEMENTS SHALL BE CONSTRUCTED IN ACCORDANCE
WITH THESE APPROVED PLANS. ANY DEVIATION FROM THESE PLANS WILL REQUIRE
APPROVAL FROM THE OWNER, ENGINEER AND APPROPRIATE PUBLIC AGENCIES.

IT SHALL BE THE SOLE RESPONSIBILITY OF THE CONTRACTOR TO OBTAIN STREET
USE AND ANY OTHER RELATED PERMITS PRIOR TO ANY CONSTRUCTION ACTIVITY.

ALL LOCATIONS OF EXISTING UTILITIES SHOWN HEREON HAVE BEEN ESTABLISHED
BY FIELD SURVEY OR OBTAINED FROM AVAILABLE RECORDS AND SHOULD
THEREFORE BE CONSIDERED APPROXIMATE ONLY AND NOT NECESSARILY
COMPLETE. IT IS THE SOLE RESPONSIBILITY OF THE CONTRACTOR TO
INDEPENDENTLY VERIFY THE ACCURACY OF ALL UTILITY LOCATIONS SHOWN AND
TO FURTHER DISCOVER AND AVOID ANY OTHER UTILITIES NOT SHOWN HEREON
WHICH MAY BE AFFECTED BY THE IMPLEMENTATION OF THIS PLAN. THE
CONTRACTOR SHALL CONTACT THE UNDERGROUND UTILITIES LOCATION SERVICE
(1-800-424-5555) AT LEAST 48 HOURS PRIOR TO CONSTRUCTION. THE OWNER OR
HIS REPRESENTATIVE AND THE ENGINEER SHALL BE CONTACTED IMMEDIATELY IF
A CONFLICT EXISTS.

ALL SEWER PIPE SHALL CONFORM TO ONE OF THE FOLLOWING SPECIFICATIONS:

e DUCTILE IRON - CLASS 50 (ONLY WHERE SPECIFIED ON THE PLANS).

10.

11.

12.

13.

14.

PVC - CONFORMING TO ASTM D-3034 OR 3035, SDR 35, WITH FITTINGS AND
GASKETS CONFORMING TO CITY OF KENT STANDARDS.

ALL DUCTILE IRON PIPE SHALL HAVE AN APWA CLASS "B” PIPE BEDDING. ALL PVQ
PIPE SHALL HAVE AN APWA CLASS “F” (5/8 INCH MINUS CRUSHED ROCK)
FLEXIBLE PIPE BEDDING.

PIPE TRENCH BACKFILL FOR THE LATERAL SHALL BE ONE AND ONE QUARTER
(1-1/4) INCH MINUS CRUSHED ROCK IN CONFORMANCE WITH SECTION 9.03.9(3)
OF THE CITY OF KENT STANDARD SPECIFICATIONS.

SIDE SEWER STUB SHALL BE A MINIMUM SIX (6) INCH DIAMETER AND HAVE A
MINIMUM SLOPE OF 1.0 PERCENT. SIDE SEWER TEE STATIONS ARE REFERENCED
FROM THE NEAREST DOWNSTREAM MANHOLE.

THE CONTRACTOR SHALL PROVIDE THE CITY OF KENT WITH ACCURATE AS-BUILT
RECORDS OF ALL SIDE SEWER LOCATIONS.

WHERE A WATER MAIN CROSSES ABOVE THE SANITARY SEWER, AND LESS THAN
1.5 FEET OF VERTICAL CLEARANCE EXISTS BETWEEN THE TOP OF SEWER AND

BOTTOM OF WATER MAIN, THE SEWER SHALL BE CONSTRUCTED OR

RECONSTRUCTED WITH DUCTILE IRON PIPE (CLASS 50) FOR A MINIMUM
HORIZONTAL DISTANCE OF ONE CONTINUQOUS EIGHTEEN (18) FEET NOMINAL PIPE
ACROSS THE WATER MAIN CROSSING WITH NO JOINTS.

ANY OPEN CUTS OF EXISTENT PUBLIC ROADWAYS SHALL BE BACKFILLED AND
COMPACTED IN ACCORDANCE WITH CITY OF KENT STANDARDS. ALL CUTS INTO
EXISTING ASPHALT SHALL BE ALONG NEAT, CONTINUOUS, SAW CUT LINE. A
TEMPORARY COLD MIX PATCH MUST BE PLACED IMMEDIATELY AFTER BACKFILL
AND COMPACTIONS. IN PAVED AREAS THE MATERIAL USED SHALL MATCH THE
EXISTING STREET SECTION UNLESS OTHERWISE DIRECTED BY THE ENGINEER. IN
NO CASE SHALL THE THICKNESS OF THE ASPHALT CONCRETE BE LESS THAN
THREE (3) INCH OF CLASS B ASPHALT CONCRETE. TRENCH BACKFILL AND
COMPACTION SHALL BE COMPLETED PRIOR TO TESTING LINES FOR LEAKAGE.
THE CONTRACTOR SHALL CLOSELY FOLLOW REQUIREMENTS OF THE
RIGHT-OF-WAY PERMIT; SPECIFICALLY, WORKING HOURS, DETOUR AND
WARNING SIGNS AND NOTIFICATION OF ROAD ALTERATIONS TO THE POLICE
AND/OR OTHER EMERGENCY SERVICES.

NEW CONNECTIONS TO EXISTING FACILITIES SHALL BE SEALED OFF UNTIL
UPSTREAM CONSTRUCTION IS FINISHED, TESTED, CLEANED AND ACCEPTED. ALL
CONSTRUCTION DEBRIS AND WATER SHALL BE REMOVED PRIOR TO OPENING THE
SEAL. ALL TV INSPECTION AND PRESSURE TESTING SHALL BE IN THE PRESENCE
OF A CITY OF KENT INSPECTOR.
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EROSION CONTROL NOTES:

1.

2.

SILT FABRIC SHALL BE PLACED OVER THE CATCH BASIN INLETS SO THAT NO
SEDIMENT WILL ACCUMULATE IN THE CATCH BASINS.

THE CONTRACTOR SHALL INSPECT SITE AND ENTRANCE DRIVEWAY DAILY AND
WASH AS NEEDED SO THAT NO SEDIMENT IS WASHED OR CARRIED OFF-SITE.
THE IMPLEMENTATION OF THESE ESC PLANS AND THE CONSTRUCTION,
MAINTENANCE, REPLACEMENT, AND UPGRADING OF THESE ESC FACILITIES IS
THE RESPONSIBILITY OF THE CONTRACTOR UNTIL ALL CONSTRUCTION IS
COMPLETED.

THE ESC FACILITIES SHOWN ON THIS PLAN MUST BE CONSTRUCTED IN
CONJUNCTION WITH ALL CLEARING, GRADING AND CONSTRUCTION
ACTIVITIES, AND IN SUCH A MANNER AS TO ENSURE THAT SEDIMENT AND
SEDIMENT LADEN WATER DO NOT ENTER THE DRAINAGE SYSTEM, ROADWAYS,
OR VIOLATE APPLICABLE WATER STANDARDS.

THE ESC FACILITIES SHOWN ON THIS PLAN ARE THE MINIMUM REQUIREMENTS
FOR ANTICIPATED SITE CONDITIONS. DURING THE CONSTRUCTION PERIOD,
THESE ESC FACILITIES SHALL BE UPGRADED AS NEEDED FOR UNEXPECTED
STORM EVENTS AND TO ENSURE THAT SEDIMENT AND SEDIMENT-LADEN
WATER DO NOT LEAVE THE SITE.

THE ESC FACILITIES SHALL BE INSPECTED DAILY BY THE CONTRACTOR AND
MAINTAINED AS NECESSARY.

STABILIZED CONSTRUCTION ENTRANCES SHALL BE INSTALLED AT THE
BEGINNING OF CONSTRUCTION AND MAINTAINED FOR THE DURATION OF THE
PROJECT. ADDITIONAL MEASURES MAY BE REQUIRED TO ENSURE THAT ALL
PAVED AREAS ARE KEPT CLEAN FOR THE DURATION OF THE PROJECT.

NOTES FOR SEDIMENT FENCES:

1.

THE FILTER FABRIC SHALL BE PURCHASED IN A CONTINUOUS ROLL AND
SHALL CUT TO THE LENGTH OF THE BARRIER TO AVOID USE OF JOINTS.
WHEN JOINTS ARE NECESSARY, FILTER CLOTH SHALL BE SPLICED TOGETHER
ONLY AT A SUPPORT POST, WITH A MINIMUM 6-INCH OVERLAP, AND BOTH
ENDS SECURELY FASTENED TO THE POST, OR OVERLAP 2"X 2" POSTS AND
ATTACHED AS SHOWN ON DETAIL.

THE FILTER FABRIC FENCE SHALL BE INSTALLED TO FOLLOW THE CONTOURS
WHERE FEASIBLE. THE FENCE POSTS SHALL BE SPACED A MAXIMUM OF 6
FEET APART AND DRIVEN SECURELY INTO THE GROUND A MINIMUM OF 18
INCHES.

THE FILTER FABRIC SHALL HAVE A MINIMUM VERTICAL BURIAL OF 6 INCHES.
ALL EXCAVATED MATERIAL FROM FILTER FABRIC FENCE INSTALLATION SHALL
BE BACKFILLED AND COMPACTED ALONG THE ENTIRE DISTURBED AREA.
STANDARD OR HEAVY DUTY FILTER FABRIC FENCE SHALL HAVE
MANUFACTURED STITCHED LOOPS FOR 2"X 2" POST INSTALLATION.
STITCHED LOOPS SHALL BE INSTALLED ON THE UPHILL SIDE OF THE SLOPED
AREA.

FILTER FABRIC FENCES SHALL BE REMOVED WHEN THEY HAVE SERVED THEIR
USEFUL PURPOSE, BUT NOT BEFORE THE UPSLOPE AREA HAS BEEN
PERMANENTLY PROTECTED AND STABILIZED.

FILTER FABRIC FENCES SHALL BE INSPECTED BY APPLICANT/CONTRACTOR
IMMEDIATELY AFTER EACH RAINFALL AND AT LEAST DAILY DURING
PROLONGED RAINFALL. ANY REQUIRED REPAIRS SHALL BE MADE
IMMEDIATELY.

@
2

REMOVE CURBS, WALLS AND CONCRETE PADS

PONDING HEIGHT STRAW
GRAVEL
BACKFILL

NOTES:

NAQ s
INLET | R

4” (100mm) MIN.
INTO SOIL.

SECTION A-A

1. DROP INLET SEDIMENT BARRIERS ARE TO BE USED FOR SMALL, NEARLY LEVEL DRAINAGE AREAS. (LESS

THAN 5%).

2. EMBED THE BALES 4” (100mm) INTO THE SOIL AND OFFSET CORNERS OR PLACE BALES WITH ENDS

TIGHTLY ABUTTING.

GRAVEL BACKFILL WILL PREVENT EROSION OR FLOW AROUND THE BALES. STRAW

BALE/GRAVEL DROP INLET SEDIMENT BARRIER.

3. THE TOP OF THE STRUCTURE (PONDING HEIGHT) MUST BE WELL BELOW THE GROUND ELEVATION.
DOWNSLOPE TO PREVENT RUNOFF FROM BYPASSING THE INLET. EXCAVATION OF A BASIN ADJACENT TO THE
DROP INLET OR A TEMPORARY DIKE ON THE DOWNSLOPE OF THE STRUCTURE MAY BE NECESSARY.
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CITY OF KENT 2009 DESIGN AND CONSTRUCTION STANDARDS. N N . Al
N (SEE NOTES ON DRAWING 2) \ \ N HYCP-3s MONITORING WELL (DECOMMISSION BY OTHERS)  [&(0| |, |, |.|.|,
ayy;
AN |
28] N . ! S—— SANITARY SEWER MANHOLE AND SEWER 5 é
! UTILITY POLE >
114 \ N | “Oo 3| ©
N \L Y WIRE o
\\ | GU =
\ | g Q 1 1 1 1 1 1
N — EXISTING CATCH BASIN AND PIPE ®
N\ N >
| LLl 1 1 1 1 1 1 1
\S \ ! NEW EXTRUDED ASPHALT CURB 4% BENCHMARK 2
N AN J/ FENCE SCALE:
4 1" = 10'

\ AN
TRANSITI\ON FROM 4" TO 6" AND IN\STALL
NEW 6" TWO-WAY CLEAN-OUT N

<9 \ \\
N\
\
(&)
AHY-122 ©
A HY-123
A HY-12i

INTERCONNECT BORING NOTES:
1. BORINGS TO BE DRILLED USING A DRILL RIG EQUIPPED WITH NOMINAL 12-INCH INSIDE-DIAMETER HOLLOW STEM AUGERS.

2. AUGERS TO BE ADVANCED TO THE BOTTOM DEPTH/ELEVATION WITH A WOOD PLUG SEALING THE BOTTOM OF THE LEAD AUGER.

—

3. WHEN FINAL DEPTH IS REACHED, AUGERS TO BE FILLED WITH POTABLE WATER, THE WOOD PLUG KNOCKED OUT, AND 10X20 COLORADO SILICA SAND® POURED IN THE INTERIOR OF THE AUGERS.

4, SAND TO BE KEPT UP IN THE AUGERS AS THE AUGERS ARE WITHDRAWN.

5. SAND TO FILL EACH BORING FROM THE BOTTOM DEPTH TO A DEPTH 5 FEET BELOW PROPOSED FINAL GRADE ELEVATION.

6. EACH BORING TO BE FILLED FROM A DEPTH OF 5 FEET BELOW PROPOSED GRADE ELEVATION TO THE BOTTOM OF THE SURFACE PAVING WITH CONCRETE.
7. EACH BORING TO BE SURVEYED FOR HORIZONTAL LOCATION PRIOR TO PAVING OVER THE LOCATION.

8. SOIL GENERATED DURING DRILLING TO BE STOCKPILED WITH OTHER EXCAVATED SOILS.

PROPERTY LINE

EXISTING CONTOUR

PROPOSED CONTOUR (TOP OF ASPHALT)

POWER LINE 480V

ELECTRIC POWER METER

ELECTRICAL BOX

CLEANOUT

PV POWER VAULT
T—. Bgttom of |Approximate Appr(.m.mate Proposed
Borin Boring Depth | Proposed Existing Bottom of
Referer?ce Below Existing | Final Grade Grade Boring
Grade (ft) | Elevation (ft) | Elevation (ft) | Elevation (ft)
IB-1 30 28.3 27.0 -3.0
IB-2 25 28.7 27.7 2.7
IB-3 27 28.2 27.7 0.7
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A HYCP-3i /_ FENCE SCALE:
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4 HY-101 . ¥ _________ PROPERTY LINE 1" = 30"

A HY-128
A HY-127

A B-9
SAW CUT ASPHALT AT DAYLIGHT OF /

0.5% GRADE FROM 30' CONTOUR

EXISTING ASPHALT COVER
TO REMAIN IN PLACE

255' OF 6" x 6"
EXTRUDED CURB

LIMITS TO 3' DEEP WORKING TRENCH
FOR CONSTRUCTION OF CUTOFF WALL

KEYNOTES:

e /\’

BLDG.

BLDG.

EXISTING CONTOUR

PROPOSED CONTOUR (TOP OF ASPHALT)
POWER LINE 480V

ELECTRIC POWER METER

ELECTRICAL BOX
CLEANOUT

POWER VAULT

@ ABANDON SITE ENTRANCE. REMOVE GATES AND INSTALL NEW FENCE.

@ INSTALL NEW 16 FOOT WIDE ENTRANCE WITH GATES
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NOTES:
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1. PROTECT EXISTING MONITORING WELLS DURING GRADING AND PAVING ACTIVITIES.
2. SURVEY AND PLACE STEEL PLATE OVER EACH WELL SO LOCATIONS CAN BE DETERMINED

AFTER GRADING AND PAVING BY SURVEY AND METAL DETECTOR.

3. NOTIFY OWNER IF ANTICIPATED FINISHED PAVED SURFACE WILL BE LESS THAN 1 FT

ABOVE EXISTING MONITORING WELL COVER.

4. PERFORM GRADING AND PAVING OVER PROTECTED MONITORING WELLS.

COVER SYSTEM FILL

1. USE SOIL EXCAVATED FROM WORKING TRENCH AND REACTOR VAULT.
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GENERAL NOTES:

1.

CONTRACTOR SHALL PROCURE AND CONFORM TO ALL CONSTRUCTION PERMITS REQUIRED BY THE CITY.
OWNER TO PAY ALL PROJECT PERMIT COSTS. CONTRACTOR SHALL PROVIDE OWNER 48 HOURS NOTICE
PRIOR TO REQUIRING PAYMENT FOR PERMITS.

THE CONTRACTOR SHALL PERFORM ALL WORK NECESSARY TO COMPLETE THE PROJECT IN ACCORDANCE
WITH THE APPROVED CONSTRUCTION DRAWINGS INCLUDING SUCH INCIDENTALS AS MAY BE NECESSARY
TO MEET APPLICABLE AGENCY REQUIREMENTS AND PROVIDE A COMPLETED PROJECT.

ANY INSPECTION BY THE CITY OR OTHER AGENCIES SHALL NOT, IN ANY WAY, RELIEVE THE CONTRACTOR
FROM ANY OBLIGATION TO PERFORM THE WORK IN STRICT COMPLIANCE WITH THE CONTRACT
DOCUMENTS, APPLICABLE CODES AND AGENCY REQUIREMENTS.

CONTRACTOR SHALL ERECT AND MAINTAIN BARRICADES, WARNING SINGS, TRAFFIC CONES PER CITY
REQUIREMENTS IN ACCORDANCE WITH THE MUTCD (INCLUDING WASHINGTON AMENDMENTS). ACCESS
TO DRIVEWAYS SHALL BE MAINTAINED AT ALL TIMES. ALL TRAFFIC CONTROL MEASURES SHALL BE
APPROVED AND IN PLACE PRIOR TO ANY CONSTRUCTION ACTIVITY.

CONTRACTOR SHALL BE LICENSED WITH THE CONSTRUCTION CONTRACTOR BOARD.
ELEVATIONS ARE BASED ON NAVD 1988 DATUM.

THE CONTRACTOR SHALL BE RESPONSIBLE FOR MANAGING CONSTRUCTION ACTIVITIES TO ENSURE THAT
PUBLIC STREETS AND RIGHT-OF-WAYS ARE KEPT CLEAN OF MUD, DUST OR DEBRIS. DUST ABATEMENT
SHALL BE MAINTAINED BY ADEQUATE WATERING OF THE SITE BY THE CONTRACTOR.

EXISTING UTILITIES & FACILITIES:

1.

10.

CONTRACTOR SHALL PROTECT EXISTING GROUNDWATER TREATMENT FACILITIES AND EQUIPMENT. ANY
DAMAGE TO SAME WILL BE REPAIRED BY CONTRACTOR AT THE CONTRACTOR'S EXPENSE.

THE CONTRACTOR SHALL MAINTAIN ONE COMPLETE SET OF APPROVED DRAWINGS ON THE
CONSTRUCTION SITE AT ALL TIMES WHEREON HE WILL RECORD ANY APPROVED DEVIATIONS IN
CONSTRUCTION FROM THE APPROVED DRAWINGS, AS WELL AS THE STATION LOCATIONS AND DEPTHS OF
ALL EXISITNG UTILITIES ENCOUNTERED. THESE FIELD RECORD DRAWINGS SHALL BE KEPT UP TO DATE
AT ALL TIMES AND SHALL BE AVAILABLE FOR INSPECTION BY THE OWNER UPON REQUEST. FAILURE TO
CONFORM TO THIS REQUIREMENT MAY RESULT IN DELAY OF PAYMENT AND/OR FINAL ACCEPTANCE OF
THE PROJECT.

UPON COMPLETION OF CONSTRUCTION OF ALL NEW FACILITIES, CONTRACTOR SHALL SUBMIT A CLEAN
SET OF FIELD RECORD DRAWINGS CONTAINING ALL AS-BUILT DRAWINGS TO THE OWNER FOR USE IN
THE PREPARATION OF AS-BUILT DRAWINGS. ALL INFORMATION SHOWN ON THE CONTRACTORS FIELD
RECORD DRAWINGS SHALL BE SUBJECT TO VERIFICATION BY THE ENGINEER. IF SIGNIFICANT ERRORS OR
DEVIATIONS ARE NOTED BY THE ENGINEER, AN AS-BUILT SURVEY PREPARED AND STAMPED BY A
REGISTERED PROFESSIONAL LAND SURVEYOR AND/OR QUALIFIED ENGINEER SHALL BE COMPETED AT THE
CONTRACTOR'S EXPENSE.

THE LOCATION AND DESCRIPTIONS OF EXISTING UTILITIES SHOWN ON THE DRAWING, ARE COMPILED
FROM AVAILABLE RECORDS AND/OR FIELD SURVEYS. THE ENGINEER OR UTILITY COMPANIES DO NOT
GUARANTEE THE ACCURACY OR THE COMPLETENESS OF SUCH RECORDS. CONTRACTOR SHALL FIELD
VERIFY LOCATIONS AND SIZES OF ALL EXISTING UTILITIES PRIOR TO CONSTRUCTION.

THE CONTRACTOR SHALL LOCATE AND MARK ALL EXISTING PROPERTY AND STREET MONUMENTS PRIOR
TO CONSTRUCTION. ANY MONUMENTS DISTURBED DURING CONSTRUCTION OF THE PROJECT SHALL BE
REPLACED BY A REGISTERED LAND SURVEYOR AT THE CONTRACTORS EXPENSE.

CONTRACTOR SHALL FIELD VERIFY LOCATION AND DEPTH OF ALL EXISTING UTILITIES WHERE NEW
FACILITIES CROSS. CONTRACTOR SHALL BE RESPONSIBLE FOR EXPOSING POTENTIAL UTILITY CONFLICTS
FAR ENOUGH AHEAD OF CONSTRUCTION TO MAKE NECESSARY CONSTRUCTION MODIFICATIONS WITHOUT
DELAYING THE WORK.

ALL FACILITIES SHALL BE MAINTAINED IN-PLACE BY THE CONTRACTOR UNLESS OTHERWISE SHOWN OR
DIRECTED. CONTRACTOR SHALL TAKE ALL PRECAUTIONS NECESSARY TO SUPPORT, MAINTAIN, OR
OTHERWISE PROTECT EXISTING UTILITIES AND OTHER FACILITIES AT ALL TIMES DURING
CONSTRUCTION. CONTRACTOR TO LEAVE EXISTING MONITORING WELLS, AND OTHER FACILITIES IN AN
EQUAL OR BETTER-THAN-ORIGINAL CONDITION AND TO THE SATISFACTION OF THE OWNER.

UTILITIES OR INTERFERING PORTIONS OF UTILITIES THAT ARE ABANDONED IN PLACE SHALL BE REMOVED
BY THE CONTRACTOR TO THE EXTENT NECESSARY TO ACCOMPLISH THE WORK. THE CONTRACTOR SHALL
PLUG THE REMAINING EXPOSED ENDS OF ABANDONED UTILITIES.

ALL PIPED UTILITIES ABANDONED IN PLACE SHALL HAVE ALL OPENINGS CLOSED WITH CONCRETE PLUGS
WITH A MINIMUM LENGTH EQUAL TO 2 TIMES THE DIAMETER OF THE ABANDONED PIPE.

ANY WELLS TO BE DECOMISSIONED SHALL BE ABANDONED PER STATE REQUIREMENTS.

TESTING AND INSPECTION

1.

THE CONTRACTOR SHALL BE RESPONSIBLE TO ENSURE THAT ALL REQUIRED OR NECESSARY INSPECTIONS
ARE COMPLETED BY THE OWNER'S AUTHORIZED INSPECTORS PRIOR TO PROCEEDING WITH SUBSEQUENT
WORK WHICH COVERS OR THAT IS DEPENDENT ON THE WORK TO BE INSPECTED. FAILURE TO OBTAIN
NECESSARY INSPECTION(S) AND APPROVAL(S) SHALL RESULT IN THE CONTRACTOR BEING FULLY
RESPONSIBLE FOR ALL PROBLEMS ARISING FROM UNINSPECTED WORK.

GRADING, & DRAINAGE:

1.
2.

CLEAR AND GRUB WITHIN WORK LIMITS ALL SURFACE VEGETATION, TREES, STUMPS, BRUSH, ETC.

ALL TREES, BRUSH AND DEBRIS ASSOCIATED WITH CLEARING, STRIPPING OR GRADING SHALL BE
REMOVED AND DISPOSED OF OFF-SITE.

UNLESS OTHERWISE SHOWN ON THE DRAWINGS, STRAIGHT GRADES SHALL BE RUN BETWEEN ALL FINISH
GRADE ELEVATIONS AND/OR FINISH CONTOUR LINES SHOWN.

FINISH PAVEMENT GRADES AT TRANSITION IN EXISTING PAVEMENT SHALL MATCH EXISTING PAVEMENT
GRADES OR BE FEATHERED PAST JOINTS WITH EXISTING PAVEMENT AS REQUIRED TO PROVIDE A
SMOOTH, FREE DRAINING SURFACE.

ALL EXISTING OR CONSTRUCTED MANHOLES, CLEANOUTS, MONUMENTS, GAS VALVES, WATER VALVES
AND SIMILAR STRUCTURES SHALL BE ADJUSTED TO MATCH FINISH GRADES OF THE PAVEMENT,
SIDEWALK, LANDSCAPED AREA OR MEDIAN STRIP WHEREIN THEY LIE.

UNLESS OTHERWISE SHOWN ON THE DRAWINGS, NO CUT OR FILL SLOPES SHALL BE CONSTRUCTED
STEEPER THAN 2H:1V.

UTILITIES:

1.

THE END OF ALL UTILITY STUBS SHALL BE MARKED WITH A 2X4 COLOR CODED TAG WIRED TO THE PIPE
STUB.

ALL NON-METALLIC WATER, SANITARY AND STORM SEWER PIPING SHALL HAVE 14 GAUGE COLOR CODED
TRACER WIRE INSTALLED AS PER CITY OF KENT DETAILS.

SANITARY SEWER LATERALS TO BE RUN TO EDGE OF R.O.W. AT 1/4" PER 12" SLOPE. LATERALS TO BE
INSTALLED DOWNSTREAM OF MAINLINE CLEAN OUTS AND/OR MANHOLES. ALL CATCH BASINS TO HAVE
8" PVC. SDR-35 LATERALS. CATCH BASIN LOCATION MAY BE MODIFIED TO ACCOMMODATE LOW SPOTS
CREATED DURING CONSTRUCTION. ENGINEER AND/OR CITY PROJECT MANAGER MAY REQUIRE
ADDITIONAL CATCH BASINS TO BE PLACED AT LOW SPOTS CREATED DURING CONSTRUCTION.

CONTRACTOR TO MAKE MINOR ADJUSTMENT TO SERVICE LOCATIONS, WHERE NECESSARY, TO AVOID
CONFLICT. MAINTAIN 5' MINIMUM SEPARATION BETWEEN STORM AND SANITARY AND 10' MIN.
SEPARATION BETWEEN SANITARY AND WATER, 1' TO MANHOLES OR CATCH BASINS AND 5' BETWEEN
MANHOLES AND CATCH BASINS. MAINTAIN 1' VERTICAL AND 2' HORIZONTAL SEPARATION BETWEEN CITY
AND PRIVATE FRANCHISE UTILITY SERVICES AND 2' HORIZONTAL SEPARATION BETWEEN CITY UTILITIES
IN A COMMON TRENCH.

WATER SYSTEM:

CITY FORCES TO OPERATE ALL VALVES INCLUDING FIRE HYDRANTS ON EXISTING PUBLIC MAINS.

ALL WATER SUPPLY PIPE SHALL BE PVC C-900 COLORED BLUE THROUGHOUT THE ENTIRE COMPOSITION
OF THE PIPE. ALL FITTINGS SHALL BE DUCTILE IRON FITTINGS IN CONFORMANCE WITH AWWA C-153 AND
NSF 61. THE MINIMUM WORKING PRESSURE FOR ALL MJ CAST IRON OR DUCTILE IRON FITTINGS
4-INCHES THROUGH 24-INCH IN DIAMETER SHALL BE 350 PSI FOR MJ FITTING AND 250 PSI FOR FLANGED
FITTINGS.

MATERIALS THAT COME INTO CONTACT WITH POTABLE WATER SHALL MEET NATIONAL SANITATION
FOUNDATION STANDARD 61, SECTION 9 REQUIREMENTS.

ALL WATER MAINS TO BE INSTALLED WITH A MINIMUM 36 INCH COVER TO FINISH GRADE UNLESS
OTHERWISE NOTED OR DIRECTED. SERVICE LINE TO BE INSTALLED WITH A MINIMUM 24 INCH COVER.

VALVES IN ZVI REACTOR VESSEL.:

1
2
3.
4

Ul

FURNISH AND INSTALL COMPLETE VALVE ASSEMBLIES FOR INLET AND OUTLET PIPES.
VALVES SHALL BE TYPE 57 BUTTERFLY VALVES MANUFACTURED BY ASAHI-AMERICA.
VALVES SHALL BE 4-INCH NOMINAL DIAMETER.

VALVES SHALL BE LEVER-OPERATED BUTTERFLY VALVES WITH TWO-PIECE STEM AND HOUSING
EXTENSIONS.

STEM AND HOUSING EXTENSIONS SHALL BE SUPPORTED TO WALL OF ZVI REACTOR VESSEL.
VALVE LEVER HANDLES SHALL HAVE PROVISION FOR A PADLOCK.

VALVE LEVERS TO BE POSITIONED AT LOCATIONS OPERABLE FROM THE ACCESS DOOR THROUGH THE TOP
OF THE REACTOR VESSEL.

VALVES SHALL BE SUPPLIED WITH FLANGES AT EACH END FOR CONNECTION TO FLANGES ON ENDS OF
ADJACENT 4-INCH DIAMETER SDR 17 HDPE PIPE.

MANUFACTURERS OTHER THAN ASAHI-AMERICA SHALL BE ISO-9001 CERTIFIED AND SHALL PROVIDE
DOCUMENTATION THAT PROPOSED PRODUCT IS AT LEAST EQUIVALENT TO SPECIFIED PRODUCT.
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