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CONSTRUCTION QUALITY ASSURANCE PLAN (CQAP)

1.0 INTRODUCTION

The U.S. Department of Energy (DOE) has contra: :d with Washington Closure Hanford, LLC
(WCH) to construct four additional cells (Cells 7, 8, 9, and 10) at the Environmental Restoration
Disposal Facility (ERDF) on the Hanford site near Richland, Washington. The initial cells (Cells
1 & 2) and support facilities were constructed during 1995 and 1996, Cells 3 & 4 were added
during 1998 and 1999, and Cells 5 & 6 were added during 2003. Disposal of remediation waste,
primarily contaminated soil, began in July, 1996. Cells 7 & 8 and 9 & 10 will be constructed
adjacent to the existing cells and the liner systems will be joined to form a single uninterrupted
liner system. This Construction Quality Assurance Plan (CQAP) describes the construction
quality assurance activities required during the construction of Cells 7 through 10.

1.1 PURPOSE
During facility construction, Quality Assurance (QA) activities will be required to ensure that:
(1) components are constructed in accordance with the plans and specifications, and

(2)  requirements of agencies related to documentation are satisfied. The agencies involved
with ERDF are the Department of Energy and the U.S. Environmenta  otection Agency
(EPA.

This ~ JAP has been prepared to describe the activities that will be performed during

con: ction to satisfy these objectives. Procedures invoked by the CQAP are intended to
identify problems that may occur during construction and to document that these problems are
corrected before construction is complete.

This CQAP is intended to satisfy the regulatory requirements and guidance established in 40
CFR 264.19 (EPA), WAC 173-303-665 (Ecology, 1994), and EPA/600/R-93-182 Quality
Assurance and Quality Control for Waste Containment Facilities, 2" _.lition,  uste
wuntainment Facilities, ASCE Press, 2007.

This CQAP is to function and be executed independently of the Construction
SUBCONTRACTOR’s Construction Quality Control (CQC) program, except when
nonconformance in the Construction SUBCONTRACTOR’s program or product are identi: 1.
: Construction SUBCONTRACTOR’s CQC activities during construction, including test
methods, location, frequency, and similar requirements, are defined in Exhibit “E” Technical
Specifications for the construction subcontract and are not modified in any way by this CQAP.

1.2 SCOPE
This CQAP establishes general administrative and documentation procedures. With respect to

specific inspection and testing activities, this plan addresses only those activities associated with
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construction of the disposal trench and the support facilities that will be performed for Cells 7
through 10. Specific work items include:

o Excavation

o Soil testing

o Construction of admix soil liner test fill

¢ Production and placement of admix soil liner

e Construction of anchor trenches and side slope riser trenches

e Procurement, testing, and installation of geosynthetics

« Installation of components and facilities for leachate collection syste and v »se zone
monitoring system

o Placement of gravel drainage layers

e Placement of the operations layer

o Site grading (civil survey, layout, etc)

1.3 RELATIONSHIP TO WCH’S QUALITY ASSURANCE PROGRAM

This CQAP is a secondary document, developed under the requirements of the project QA
program embodied in the current approved versions of the River Corridor Closure Contract
Quality Assurance Program Description (QAPD), (WCH-51). The QAPD is the site-wide River
Corridor Closure Contractor’s quality assurance document. The CQAP draws upon the records
management, document control, technical review, and other procedural resources invoked by the
QAPD.

1.4 CHANGE CONTROL PROCEDURES

The CQAP and implementing procedures are s1 ject to the change control requirements defined
by the procedures established in WCH’s QAPD.

2.0 ROJECT ORGANIZATION
This section describes the project organization for the construction of the ERDF Cells 7 through
10. The followir sub-sections address the organizations involved in the ERDF const i

their respective roles in construction activities, and methods of interactions between
organizations.

0600X-QA-G0004 Construction Quality Assurance Plan 5 of 60 9/28/2007



0600X-QA-G0004
Rev. 0

Figure 1. ERDF Construction/Quality Assurance Organization
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2.1 RESPONSIBILITY AND AUTHORITY

The quality assurance organization chart for ERDF construction is shown on Figure 1. Each
major organization is described in the following sections.

2.1.1 Owner

‘The OWNER of the ERDF is the U.S. Depa1 :nt of Energy - Richland Operations Office
(DOE). ‘

2.1.2 Permitting Agencies

Cells 7 through10 of the ERDF are being constructed to meet regulations established by the U.S.
Environmental Protection Agency (EPA). This CQAP is specifically designed to support those
regulations.

2.1.3 River Corridor Closure Contractor

WCH is the River Corridor Closure Contractor for ERDF and is responsible for design,
construction, and operation of the ERDF. WCH interfaces with DOE and the regulatory
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agencies and is responsible for ensuring that the permitting requirements of the regulatory
agenci sat ied. WCH manages the activities of the Designer, Construction

S 3C RACTOR, (SUBCONTRACTOR) and CQA SUBCONTRACTOR. These three
activities may be conducted by different subcontractors to maintain the required degree of
independence. WCH has procurement authority for ERDF Subcontracts.

2.1.4 Operations Subcontractor

‘The ERDF is operated by WCH for the DOE. WCH has subcontracted the operation of ERDF to
Operations Subcontractor. During construction, WCH will be responsible for review and
approval of any field changes which would affect facility operations.

2.1.5 QA/QC

WCH pro' les quality assurance and quality control (QA/QC) oversight of the
SUBCONTRACTOR and CQA SUBCONTRACTOR'’S activities during construction.

2.1.6 Construction Manager

The Construction Manager, an employee of WCH, has overall responsibility for construction of
the ERDF cells. The Construction Manager directs the activities of the construction project and
personnel, including the Engineering STR, Construction Subcontract STR, and CQA Subcontract
STR.

2.1.7 Engineering S R

The Engineering Subcontract Technical Representative (STR), an employee of WC  serves as
the point of contact between the Designer and WCH. The Engineering STR oversees the
preparation and review of technical documents related to the design of ERDF Cells 7 through 10.

2.1.8 Designer

ERDF ( Is7t 2h 10 were des by WCH through their subcontractor, Weaver Boos
Consultants, LLC (WBC). The responsibilities of the Designer include clarifving and
interpreting the plans and specifications, preparing Design Change Notices .. . [s),
incorporation of new or changed requ  nents, and reviewing submittals as directed by the
Engineering STR. The Designer may also assist with document distribution and control if
directed by the Engineering STR.

2.1.9 Construction Subcontract STR
The Construction Subcontract Technical Representative (STR), an employee of WCH, serves as

the point of contact between the SUBCONTRACTOR and WCH. The Construction STR
oversees the daily construction field activities and is the on site representative for W(

0600X-QA-G0004 Construction Quality Assurance Plan 7 of 60 9/28/2007




0600X-QA-G0004
Rev. 0

2.1.9.1 Construction Subcontractor

The SUBCONTRACTOR will perform the work activities associated with actual construction of
the ERDF. The SUBCONTRACTOR will be responsible for implementing their own internal
QC activities as defined in the Construr  on Subcontract, approved submittals, and other
supporting documentation. The construction subcontractor will report directly to and receive
direction from the WCH Construction STR. This document refers to an Installer. The Installer is
responsible to the Construction SUBCON....AC . JR and refers to the geosynthetics installer.

2.1.10 CQA Subcontract STR

The CQA Subcontract Technical Representative (STR), an employee of WCH, serves as the
point of contact between the CQA Subcontractor and WCH. The CQA STR oversees the daily
CQA field activities and is the on site representative for WCH.

2.1.10.1 CQA Subcontractor

A third-party CQA subcontractor shall perform the work specified in the CQAP. The CQA
Officer, an employee of the CQA SUBCONTRACTOR, has the overall responsibility of
implementing the CQAP and directly supervises the on site CQA Engineer. The CQA Officer
shall be a registered professional engineer in the State of Washington and has the authority to
provide certification that the ERDF cells were constructed in accordance with the Permitting
Agency-approved CQAP and construction Technical Specifications and Drawings.

The CQA SUBCONTRACTOR shall review the SUBCONTRACTOR’S plans and other
submittals, as required by the CONTRACTOR. The CQA SUBCONTRACTOR shall also be
responsible for training and qualifying CQA inspection personnel on requirements, procedures,
scheduling, and inspection activities, and ensuring that the CQA testing laboratories and
surveyors conform to CQA Subcontract requirements. The CQA SUBCONTRACTOR shall
ensure that sample custody procedures are followed and test data are accurately reported and
maintained for preparation of periodic  jorts. The most important duty of the CQA
SUBCONTRACTOR is confirming that the facility was constructed in accordance with plans
al icificat . redbyt tting Yy 3 4 R shall

report directly to and receive direction from th. _ A Subcontrac. o ...
2.1.10.2 CQA Engineer

The CQA Engineer works on site under the direction of the CQA Officer and manages the on
site quality assurance personnel and CQA work; location and frequency of tests, schedule and
monitor results of tests, identify deficiencies and verify that deficiencies have been corrected,
complete reports and provide peer review of completed data, testing, and oversight activities.
CQA field personnel work under the direction of the onsite CQA Officer and perform testing and
observations in accordance with the CQAP.
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2.1.10.3 CQA Testing Labs

CQA testing labs conduct the CQA tests specified in the CQAP that are not completed on site.
CQA Testing labs shall be provided by the CQA SUBCONTRACTOR.

2.1.10.4 CQA Surveyor
The CQA Surveyor shall provide surveys necessary for conducting the work Speciﬁed in the
CQAP. The CQA Surveyor all be provided by the CQA SUBCONTRACTOR. CQA
surveying work shall be performed under the direction of a registered professional land surveyor
in the State of Washington.
2.2 PROJECT MEETINGS

This section includes a discussion of various progress and status meetings to be he. throughout
construction activities. The intent of the meetings is to ensure communication between
organizations invol' | in the construction of ERDF cells.
2.2.1 CQA/Construction Coordination Mee! 3
A meeting will be held to resolve any uncertainties following the award of the Construction and
CQA Subcontracts. The meeting will include the organizations involved in the Construction and
CQA activities, including representatives of DOE and regulatory agencies as agreed upon. The
topics of this meeting will include but are not limited to:

e Reviewing the responsibilities of each organization;

e Integrated work control;

¢ Interface protocol (e.g. points of contact, notification process, etc.);

e Reviewing lines of authority and communication for each organization;

e Providing each organization with CQA documents and supporting information;

e Familiarizing each organization with the CQAP and its role relative to the design criteria,
plans, and specifications;

e Determining any changes to the CQAP that may be needed to document that the facility
will be constructed to meet or exceed the specified design requirements;

e Discussing the established procedures or protocol for observations and tests including
sampling strategies;

¢ Discussing the established procedures or protocol for handling construction deficiencies,
repairs, and retesting, including “stop work™ conditions;
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Reviewing methods for documenting and reporting inspection data;

Reviewing methods for distributing and storing documents and reports;

Reviewing work area security and safety protocol;

Reviewing the proposed project schedule;

Discussing procedures for the location and prot  ion of construction materials and for
the prevention of dam: : of the materials from inclement weather or other ad> e

events; and

Conducting a site walk-around to review construction material and inspect equipment
storage locations.

The meeting will be documented in the CQA SUBCONTRACTOR’s meeting minutes.

222

Daily Progress Meetings

An informal progress meeting will be held daily. The purpose of the meetings is to:

L ulS

reports.

223

Discuss any health and safety issues;

Review the previous day’s activities and accomplishments;

Review the work location and activities for the day;

Discuss the SUBCONTRACTOR’s personnel and equipment assignments for the day;
Review any new test data; and

D u 1y _ =ntial constructior

.etit  will be documented inthe . A SC.C0.....ACTOR’s daily ..:1d monitoring

Weekly Progress Meetings

Weekly progress meetings will be held. The purpose of the meetings is to:

Review the previous weeks activities and accomplishments;

Review claims, change orders, delays, and similar items;

‘Review planned activities for the upcoming week;
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Observe soil types during trench excavation, and record depth and location of changes in soil
type, as well as any other pertinent geologic information on geologic map. Notify the
CONTRACTOR immediately if changed or unexpected geologic conditions are encountered.

Coordinate with the CQA SurveYor to confirm that the depth and slope of the excavations,
sumps, ramps, side slope riser trenches, surface water drainage ditches, roadways,
foundations, and other construction components meet design requirements.

Review submittals for dust suppressant. Observe dust suppressant application. Chemical
dust suppressant agent must be approved by the CONTRACTOR (chemicals shall not impact
personnel, the environment, construction material [liners, admix, etc.]).

Observations shall be recorded on daily field monitoring report forms, drawings, and geologic
maps as appropriate.

Provide a daily excavation report to the CQA STR that contains, at a minimum, excavation
quantities, observations, problems, NCRs, deficiencies, CQA hold points witnessed/released, and
observed safety issues. The report shall be provided by 8 am on the following work day.

4.1.2 Fill

Requirements for fill are described in the construction subcontract Exhibit “D” Scope of Work,
Exhibit “E” Technical Specifications, and Exhibit “F” Drawings. CQA Personnel shall perform
the following activities:

Prior to placement of any structural backfill or roadway top course material in the trench or
on the embankment, verify that the subgrade has been prepared (scarified, moisture-
conditioned, and compacted) in accordance with the requirements of the Technical
Specifications. CQA Personnel shall test the subgrade with in-place density methods at the
frequency specified in Table 4-1. This shall be done prior to filling and shall constitute a
hold point. If nuclear density methods are used (e.g., American Society for Testing and
Materials (ASTM) D2922), at least one direct measurement usii = ASTM D1556, ASTM
D2167, or other method approved by the CQA Officer shall be performed each shift for
verification purposes.

During fill and roadway top course placement in the trench or on the embankment, conduct
tests and observations to document that the quality of compacted fill meets project
specifications. This will include visual observation, measurement of lift thickness, verifying
grain size analysis, determining moisture-compaction characteristics, and measuring in-place
density and moisture content, and other tests. Field in-place density tests shall be conducted
at a listed in Table 4-1. Additional tests may be conducted at the discretion of the CQA
Officer. If nuclear density methods are used (e.g., ASTM D2922), at least one direct
measurement using ASTM D1556, ASTM 02167, or other method approved by the CQA
Officer shall be performed each shift for verification purposes.
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e Coordinate with the CQA Surveyor to verify that final lines and grades conform to design
requirements.

¢ Review SUBCONTRACTOR’s soil testing and field density data to verify that materials
satisfied the requirements of the Technical Specifications and that specified compaction was
achieved.

Observations shall be recorded on daily field monitoring report forms, drawings, and test data
forms.

Provide a daily fill report to the CQA STR that contains, at a minimum, fill quantities, locations,
observations, problems, NCRs, deficiencies, CQA hold points witnessed/released, and observed
safety issues. The report shall be provided by 8 am on the following work day.

4.2 ADMIX SOIL LINER

The requirements for the admix soil liner are described in Specification No. 0600X-SP-C0067,
Cell Construction-Admix Layer, of the Technical Specifications. The CQA Personnel shall
perform the following activities:

4.2.1 Pre-Construction

Preconstruction CQA activities include review of bentonite manufacturer certificates, inspection
and testing of base soil preparation, inspection and testing of admix soil liner preparation, and
inspection and testing of test fill construction. Each is described below:

The SUBCONTRACTOR will submit to the CQA STR the manufacturer’s certificates on the
bentonite. The CQA STR shall review the bentonite certification to confirm that they meet the
requirements of the speciﬁcations.

Base soil liner materials shall be inspected to document that they satisfy the requirements of the
specifications. Material inspection shall continue throughout the liner construction period. If
base soil material for admix production obtained onsite, the inspections can be perf as
the 1 lisexcavated or as itis placed in the st e pile. Visual obs atior 1
classification of the excavated base soils used in admix production shall be performed.
Unsuitable material shall be rejected. If base soil material for the admix layer material is
obtained offsite, inspection of the soil shall be conducted as it arrives at the construction site.
For borrow areas containing non-uniform materials, unacceptable soil material shall be
segregated as it is excavated. CQA Personnel shall observe segregation operations carefully and
continuously to document that only suitable material is retained for liner construction. Changes
in color or texture may be indicative of a change in soil type or soil moisture content. The soil
shall be inspected for roots, stumps, large rocks, and other deleterious materials. No rocks
greater than 50 mm (2 inches) will be allowed in the admix layer. This requirement will be

s: ~ fied by the SUBCONTRACTOR by screening the soil prior to admix preparation.

During mixing, CQA Personnel shall observe production and shall test the admix to document
that the specified amount of bentonite is mixed uniformly with the natural soil, and that water is
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uniformly added to the admix in the amount necessary to achieve the specified design. The
bentonite content of the admix liner material shall be determined by belt scale measurements and
sieve analysis.

A sufficient number of samples of the constituent materials and finished admix, as determined by
the CQA Officer, shall be tested to document that material properties are within the ranges stated
in the specifications. These tests shall include at least the following:

e Bentonite yield manufacturer’s certificates — as indicated in Table 4-1.

¢ Remolded Permeability (Admix) — as indicated in Table 4-1. Additional permeability testing
shall be performed whenever the base soil has < 20% passing the U.S. No. 200 Sieve by dry
we’ -it. For this testing, the base soil shall  mixed with 12% bentonite by dry weight and
compacted to at least 85% saturation, as described in Specification 0600X-SP-C0067 at a
moisture content 2% to 4% over optimum. If the permeability results are comparable to
those with base soil containing > 20% fines, the base soil may be used. Otherwise, it shall be
rejected.

e Specific gravity (base soil) — as indicated in Table 4-1.
e Soil density/moisture content relationships (Admix) — as indicated in Table 4-1.
e Maximum clod size (Admix) - Periodic visual monitoring.

e Particle size distribution (base soil and admix) (hydrometer and - #200 sieve) — as indicated
in Table 4-1.

e Bentonite content of admix by belt scale measurements — as indicated in Table 4-1.
e Atterberg limits (Admix) — as indiqated in Table 4-1.

e Natural water content (Admix) — as indicated in Table 4-1.

e Soil Density/Moisture Content Relationship (Admix) — as indicated in Table 4-1.

Samples will be collected and tested by CQA Personnel. Tests shall be conducted in accordance
with the methods and procedures specified in Table 4-1. Testing shall be completed and
compliance with the specifications established prior to any placement of admix maternal.
Additional samples totaling at least 100 kg (2001b) shall be collected by the CQA Personnel and
archived at the direction of the CONTRACTOR. The CONTRACTOR shall hold archive
samples at their discretion. If the admix properties change due to changes in the base soil or other
factors, the CONTRACTOR may change the acceptable moisture and density limits as required
to achieve at least 85 percent saturation and assure a workable admix.
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4.2.2 TestFill

A test fill shall be constructed by the SUBCONTRACTOR to demonstrate the adequacy of the
materials, design, equipment, and construction procedures proposed for the admix liner. The
primary purpose of the test fill is to document that the specified soil density, moisture content,
and permeability values can be achieved consistently in the full-scale facility with the full-scale
compaction equipment and procedures.

So that the test fill will accurately represent the performance of the full-scale facility, the
following requirements shall be followed:

Construction of the test fill shall use the same soil material, design specifications,
equipment, and procedures as proposed for the full-scale facility.

The test fill shall be constructed at least four times wider than the widest piece of
construction equipment to be used for the full-scale facility. This is done to ensure a
sufficient area to conduct testing after a buffer area has been left along the edges of the test
fill.

The test fill shall be long enough to allow construction equipment to achieve normal
operating speed before reaching the area that will be used for testing.

The test fill shall be constructed with at least six lifts to evaluate the methodology used to tie
lifts together.

The test fill shall be constructed to allow determination of the relationship among density,
moisture content, and permeability. Field variables can affect this relationship and must be
carefully measured and controlled both in the test fill and during construction of the full-scale
liner. As a minimum, the following shall be observed, sampled, tested, and documented by
the CQA Personnel:

the compaction equipment type, configuration, and weight
— the number of passes of the compaction equipment

— the method used to breakdown clods before compaction and the maximum allowable clod
size

— the method used to control and adjust moisture content, including equilibration time, and
the quantity of water to be used in any adjustment

— the speed of the compaction equipment traveling over the liner
— the uncompacted and compacted lift thicknesses

— types of rutting (depths, widths, etc.).
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e Relatively undisturbed samples of the test fill shall be collected using Shelby tubes for
laboratory permeability tests. The Construction SUBCONTRACTOR will assist in
collecting the Shelby tubes.

e Following collection of permeability samples, the holes shall be repaired and the
methodology for repairing holes in the soil liner sha be evaluated by the CQA Officer.
Holes less than or equal to 50 mm (2 in.) in diameter shall be repaired by backfilling with
admix liner or bentonite chips, pellets, or powder in lifts no more than 150 mm (6 in.) thick
and hand-tamping with a steel rod or other suitable device to firmly compact ch lift. The
methods and materials that will be used in the repair process shall be documented by the
CQA Officer. Performance of repaired soil liner sections shall be equal to or exceed the
performance of undisturbed liner sections. The resulting procedures shall be followed during
repair of testing or sampling holes during full-scale liner construction.

e The test fill construction shall include the removal and replacement of a portioﬁ of the soil
liner to evaluate the method proposed for repair of defective portions of the full-scale liner.

e A Sealed Double Ring Infiltrometer (SDRI) Test (ASTM D5093) shall be performed on the
test fill to evaluate large-scale permeability. The SDRI shall be installed by CQA :
SUBCONTRACTOR, CQA Personnel shall direct installation of the equipment, perform the
test, and evaluate the data with support from the SUBCONTRACTOR.

¢ Evaluation of layer bonding shall be determined by CQA Personnel using test pits to make
visual observations. A minimum of two test pits shall be excavated in each test fill after test
fill construction has been completed. The test pits shall be excavated entirely through the test
fill using a backhoe, post hole digger or other approved method. Test pit locations shall be
determined by the CQA STR and CQA Officer. Test pits will be completed by
SUBCONTRACTOR.

The number and frequency of field and laboratory tests to be conducted during the test fill are
listed below:

e Visnal observation - continuous

e Field in-place moisture-density (nuclear) - 6 per lift per each of two passes (minimum) of the
compactor for lifts 1 and 2. Continue testing after each two passes until there is no
significant change in results

e Field in-place moisture-density (nuclear) - 6 per lift (minimum) lifts 3 to 6
¢ Field in-place moisture-density (rubber balloon or sand cone) - 1 for every lift (minimum)

e Laboratory permeability test, grain size and Atterburg limits of in-place admix - 1 for every
lift (minimum)
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e SDRI test - one per test fill

Additional tests may be conducted at the direction of the CQA Officer. Tests shall be conducted
in accordance with the methods and procedures specified in Table 4-1. The CQA Officer shall
compare the results of field and laboratory testing to the required specifications. Any failing
tests shall be reported to the CONTRACTOR.

Additional test fills shall be constructed for each borrow source and whenever significant
changes occur in the liner material, equipment, or procedures used to construct the soil liner.

4.2.3 Construction

Low-permeability admix liner shall be constructed by using the materials equipment and
procedures used in the test fill and as documented by CQA Personnel. Criteria to be used for
determining the acceptability of the liner shall be as identified in the project specifications. The
CQA process for admix liner are intended to accomplish three objectives:

1. Ensure that the admix liner materials are suitable.
2. Ensure that the admix liner materials are properly placed and compacted.
3. Ensure that the completed liner is properly protected.

Subgrade preparation shall be observed for compliance with the specifications. On the floor of
the trench, the subgrade shall be compacted to at least 90% of modified Proctor dry density

(AS ..M D1557), and in place density shall be measured at the frequency listed in Table 4-1. On
the sideslopes of the landfill, the subgrade will be prepared by removing loose material,
watering, and track walking. These activities shall be visually observed, but no testing is
required. However, compaction and testing will be required if fill is required to bring the
subgrade elevations up to design grades at the frequency listed in Table 4-1.

To document that proper construction practices are followed, CQA Personnel shall continuously
observe the liner material placement and compaction process. During material spreading, the
following shall be documented:

e Area to be covered is lightly scarified and moisture conditioned to facilitate bonding.

e Liner material is spread adequately to obtain complete coverage and the specified loose lift
thickness;

e Equipment used to transport material does not affect lower material that was previously
scarified.

e QOversize clods in the liner matenial are discarded or reduced in size;

¢ Soil moisture content is adjusted appropriately in the event of a significant prolonged rain or
drought during construction;
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moisture determination. ASTM D4643 (microwave moisture content) may be used, provided
that a reliable correlation between oven dried (ASTM D 2216) and microwave results is
established. If this approach is used, a minimum of one oven dried test shall be performed
daily for verifying the correlation;

e Protective covers to prevent desiccation of liner material after completion of the liner are
placed in a timely manner where necessary; overbuilding the liner can be considered
protective cover and

e Equipment traffic is routed and controlled such that accidental damage of installed portions
of the soil liner is prevented.

Climatic conditions shall be considered when construction methods are chosen. Construction
methods may be restricted on work performed during and just after a rainfall, during very hot or
windy conditions, or during freezing weather. For example, more compactive effort must
sometimes be applied to achieve the same density as soil temperature falls. In very dry weather,
the surface water content of each cc acted fill layer can be altered in a short time by drying,
making continuous watering and blending necessary. Atmospheric conditions shall be observed
and recorded by CQA Personnel, and appropriate actions shall be taken when unsuitable weather
conditions exist.

At locations where the field testing indicates that moisture contents or densities are outside the

acceptable limits of the specifications, the failing area shall be reworked or removed and

replaced. These areas shall be retested and the repair process repeated as necessary until passing
results are achieved.

Shelby tube samples of the in place soil liner shall be obtained at a minimum frequency as listed
in Table 4-1 for material placed. The testing frequency shall be increased if the admix material
changes significantly. At any time, additional samples may be obtained at the discretion of the
CQA Officer. At least one sample shall be taken from a comer area. Laboratory permeability
tests shall be conducted on these samples to document compliance with the specifications.

The CQA _ ficer shall monitor on a periodic basis. the soil liner surface for desiccatic  ind
ir ularit to document compliance with the spec  ations. The completed liner sl  be
protected from desiccation, erosion, and freezing immediately following completion of the
uppermost lift.

4.2.4 Post Construction

Immediately before placement of any geomembrane, the soil liner shall be inspected for cracks,
holes, defects, or any other features that may increase its permeability. Defective areas shall be
repaired. If the underlying foundation is defective (e.g., soft or wet), then this material shall be
removed and the resultant volume replaced. Excavated areas of the soil liner shall be repaired by
the method demonstrated during test fill construction; inspection shall document that there is
continuity between the repaired and undisturbed areas.
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Special attention shall be paid to the final inspections of the sump area, sidewall and bottom
slopes, liner coverage, and liner thickness. The CQA Officer shall coordinate with the CQA
Surveyor to confirm that minimum design thicknesses and grades are achieved prior to
placement of any additional material over the soil liner.

4.3 GRAVEL DRAINAGE LAYERS

The requirements for the gravel drainage layers are described in 0600X-SP-C0069, Cell
Construction, of the Specifications. The CQA Personnel shall perform the following activities:

4.3.1 Pre-Construction

Samples of the drainage layer gravel and the sump gravel shall be obtained at the borrow source
pit or stockpile. Samples shall be obtained and tested to document compliance with the
specifications at a frequency as listed in Table 4-1. Tests shall consist of the following:

e Qrain size

e Permeability

‘e Slake ¢ ability

o Carbonate Content

Tests shall be conducted in accordance with the methods and procedures specified in Table 4-1.
Slake durability tests shall be conducted in simulated leachate as provided by the
CONTRACTOR.

4.3.2 Construction

As the drainage material is delivered to the site and placed in the facility, the CQA Personnel
shall perform the following activities:

s Visually observe the material for contamination by debris or deleterious material;
Visually observe the material for uniformity;

s Sample the material for grain size and pérmeability tests at a frequency as list  in Table 4-1
for material delivered to the site;

s Observe the placement of the material to confirm minimum thickness under spreading and
hauling equipment to prevent damage to the underlying liner materials and components of

the leachate collection system; and

o Observe placement and compaction of the material around piping and risers in the sumps.

Tests shall be conducted 1n accordance with the methods and procedures specified in Table 4-1.
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4.3.3 Post-Construction

The CQA Officer shall coordinate with the CQA Surveyor to document that minimum
thicknesses and design grades in the gravel layer have been achieved prior to the placement of
any additional materials over the top of the gravel.

44 OPERATIONS LAYER

The requirements for the operations layer are described in 0600X-SP-C0069, Cell Construction,
of the Specifications. The CQA Personnel shall perform the following activities:

4.4.1 Pre-Construction

CQA Personnel shall obtain samples of the proposed operations layerma  al prior to placement
in the landfill. Samples shall be obtained at a frequency as listed in Table 4-1 and tested to
document that the material meets the gradation requirements in the specifications. Tests shall be
conducted in accordance with the methods and procedures specified in Table 4-1.

4.4.2 Construction

During placement of the operations layer material, CQA Personnel shall observe the placement
operations on a full-time basis and perform the following;:

e Visually observe the material for contamination with debris or d¢ terious material;
e Visually observe the material for particle size;

e Sample the material for grain size tests at a frequency as listed in Table 4-1 for material
placed in the facility;

e Observe the placement of the material to confirm minimum thickness under equipment to
prevent damage to the underlying liner materials;

e Visually observe that the operations layer placement on the slopes is conducted in
¢ liance with the procedures outlined in the specifications;

e Visually observe to detect any damage to the underlying liner materials; and

e Visually observe the moisture conditioning, placement, and compaction of the material
placed adjacent to the primary slope riser pipes.

Tests shall be conducted in accordance with the methods and procedures specified in Table 4-1.
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4.5.3 Post-Construction

There are no specific post-construction requirements for anchor trench, vadose zone trench, side
slope riser pipe trench backfill.

4.6 HDPE GEOMEMBRANE LINER

The requirements for the HDPE geomembrane liner are described in 0600X-SP-C0068, Cell
Construction, of the Specifications. The CQA Personnel shall perform the following activities:

4.6.1 Preconstruction

Preconstruction activities for HDPE geomembrane liner include inspection of the raw materials,
manufacturing operations, fabrication operations, and final product quality; observations related
to transportation, handling, and storage of the membrane; observation of foundation preparation;
and review of the personnel qualifications, training, and equipment to be used to install the
HDPE geomembrane liner. In addition, CQA Personnel shall perform conformance and
“fingerprinting” tests on samples of the HDPE liner material submitted by the geomembrane
installer. These activities are discussed in the following subsections. “Fingerprinting” tests
include specific gravity, melt index, and crystallinity. Samples of the geomembrane totaling at
Jeast 10 m? (~100 %) shall be collected by the CQA personnel and archived by the
CONTRACTOR.

4.6.1.1 E PE Manufacture. Quality assurance requirements for the geomembrane
manufacturer initially consist of evaluating the raw polymer materials. The resin supplier shall
provide documentation with each shipment or production lot confirming that the raw materials
comply with the manufacturers’ product properties and performance requirements. The
Manufacturer shall test each batch (lot) of resin to verify that the raw material meets or exceeds
the specifications. The CQA Officer shall submit to the CONTRACTOR an inspection plan for
the raw polymer materials in the manufacturer’s facilities. The CQA Officer shall inspect the
raw polymer materials only with CONTRACTOR’s approval. Any source inspection activities
shall be performed in compliance with the surveillance inspection procedures and non-

cor ic. shall be documented on "R fi randsul 1 |to the CONTRACTOR for
disposition and resolution.

CQA Personnel shall review testing results and other documentation submitted by the
geomembrane Manufacturer for conformance to the specification requirements. Submittals from

the Manufacturer include the following:

e the origin (Resin Supplier’s name, resin production plant), identification (brand name,
number) and production date of the resin;

e alist of quantities and descriptions of materials other than the base polymer which comprise -
the geomembrane;

¢ acopy of the quality control certificates issued by the Resin Supplier;
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ts on the tests conducted by the Manufacturer and the CQA Officer to confirm that the
ty of the resin used to manufacture the geomembrane satisfies the specifications;

e astatement that no recycled polymer is added to the resin or that recycled polymer is clean
and does not exceed 2% by weight, and does not include material that has seen previous
service life;

e aproperties sheet including properties listed in the specifications, measured using test
methods indicated in the specifications, or equivalent;

e reports on the tests, including sampling procedures, conducted by the Manufacturer and/or
the CQA Officer to confirm that the geomembrane meets the project specifications;

e acertification that property values given in the properties sheet are guaranteed by the
zomembrane Manufacturer.

4.6.1.2 Receiving Inspection and Conformance Testing. The CQA Personnel shall perform
receiving inspection on geomembrane material in compliance with procedures, and
nonconformances shall be documented on NCR forms and submitted to the CONTRACTOR for
disposition and resolution. CQA Personnel sha also confirm that transportation, handling, and
storage of geomembrane are performed in accordance with the specifications and manufacturer’s
instructions, and shall determine the condition of rolls of geomembrane upon delivery to the site.

CQA Personnel shall remove samples to be tested to determine conformance to the design
speci :ations and the manufacturer’s specifications. The properties which shall be tested
include:

Specific Gravity;

Asperity height

Tear

Meltind ;

Carbon black content and dispersion;

Thi¢™ ess;

Strength/elongation properties;

Puncture resistance;

Friction angle of the textured geomembrane vs. admix with soil liner material, textured
geomembrane vs. geocomposite and geocomposite vs. operations layer (direct shear methods
as spec ed by the ERDF Designer);

e Seam strength (if applicable).

Prior to shipment or after delivery of the rolls of geomembrane, CQA Personnel shall remove
samples and forward them to the geosynthetics testing laboratory. Samples of geomembrane
shall be taken across the entire width of the roll and shall not include the first three feet. Unless
otherwise specified, samples shall be three feet long by the roll width. Samples shall be taken at
a rate of one per lot or one per 5,000 square meters (~50,000 square feet), whichever  ults in
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2.2 SPECIFICATIONS

Specification N\~

0600X-SP-G0037
0600X-SP-G0038

0600X-SP-A0024
0600X-SP-C0067
060C SP-C0068
0600X-SP-C0069

0600X-SP-C0070

0600X-SP-C0071
0600X-SP-C0072
0600X-SP-C0073
0600X-SP-E0024
0600X-SP-MOL )
0600X-SP-M0030

3.0 RESPONSIBILITIES

Spec’<--tion Title

Quality Control Requirements
Supplier Quality Assurance
Requirements

Coatings & Finishes

Cell Construction- Admix Layer
Cell Construction- Geosynthetics
Cell Construction- Leachate Collection
Systems and Lysimeters
Reinforced Concrete

Crest Pad Building

Site Work

Metals

Electrical Work

Pipe, Valves & Specials
Leachate Pumps

Each company or organization participating in the conduct of this ATP will designate personnel
to assume the responsibilities and duties as defined herein for their respective roles. The names
of these designees shall be provided to the Recorder for listing on the Recorder’s copy of the
Test Execution Sheet prior to the performance of any part of this ATP.

3.1 (CONTRACTOR) WASHINGTON CLOSURE HANFORD (WCH)

3.1.1 Desigi e aTest Director.

3.1 Act as liaison between the participants in acceptance testing.

3.1.3 Establish and distribute the testing sche _ ile.

3.1.4 Schedule and conduct a pre-ATP meeting with test participants prior to start of testing.

3.1.5 Notify all pefsons performing and witnessing the test prior to the start of testi

3.1.6 Notify all concerned parties when a change is made in the testing schedule.

3.1.7 Sign Test Execution Sheet when ATP is approved and accepted.
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3.1.8 Take necessary action to clear exceptions to the ATP.
3.1.9 Sign Exception Sheet when exception has been resolved.
3.1.10 Provide a distribution list for the approved ar accepted ATP.
3.2 TI T DIRECTOR
3.2.1 Coordinate ‘acceptance testing.
3.2.2 Distribute docun 1ts including completed ATP, exceptions, resolutions and approvals.

3.2.3 Confirm that field testing and inspection of the system or portion of the system to be
tested has been completed. '

3.2.4 Stop any test which, in the judgment of the Director, may cause damage to the system
until the test procedure has been revised.

3.2.5 Obtain revisions to the ATP, as necessary, to comply with authori  field changes or to
accommodate existing field conditions.

3.2.6 Evaluate recorded data, discrepancies, and exceptions.

- 3.2.7 Obtain from the CONTRACTOR any information related to this ATP or changes
necessary to clear or resolve objections.

3.2.8 Sign Test Execution Sheet when ATP has been completed.

3.2.9 Sign Exception Sheet when retest has been executed and accepted.
3.3 WITNESSES

Witnesses shall  provided as directed by the CO. .. RACTOR.

3.3.1 W ess the tests.

3.3.2 Evaluate results of testing.

3.3.3 Assist the Test Director when requested.

3.3.4 Sign Test Execution Sheet as a Witness.

3.3.5 Sign Exception Sheet as a Witness when retest has been executed and accepted.
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6.1.2 Continuity tests have been performed on portions of the electrical system being tested.
6.1.3 Power is available to components of systems being tested.

6.1.4 Continuity tests of instrumentation wiring have been performed in accordance with the
latest revision of the cons  ction Specifications.

6.1.5 Alltestin: uments have a valid calibration stamp attached that indicates a calibration
traceable to the National Institute of Standards and Technology.

6.1.6 Personnel responsible for directing, witnessing and performing the tests described in this
ATP are familiar with the equipment to : tested, have reviewed the vendor information
pertaining to the operation of the equipment, and are familiar witht requir :nts of
this acceptance test procedure.

6.1.7 Values used to simulate process inputs (such as water levels D1, D2, D3, D4, etc. - See
Figure 1) and alarm conditions for execution of ATP have been provided.

6.2 EQU. MENT REQUIRED

The Construction SUBCONTRACTOR shall supply all test equipment unless otherwise noted.
Test equipment shall include electrical equipment, pressure gages, tapes or rods, and other
measuring apparatus to perform the acceptance tests. Test equipment shall have suitable range
and accuracy for the parameter being measured. All ancillary equipment such as jumpers, valves,
piping, and similar items shall also be provided by the Construction SUBCONTRACTOR. ¢

test equipment shall be approved by the Test Director prior to use.

7.0 TRANSDUCERS AND METER/CON OLLERS IN LANDFILL SUMPS

This procedure will demonstrate the correct functioning of the level transducers and the
associated meter/controllers. See Figure 1 for definitions of water levels and associated pumps
and relays. Ve "7 that the level transducers have been calibrated| »rtoins lation.

7.1 PRIMARY

7.1.1 Pumpthe  nary sump to below the low water level DI, Remove power to the pump in
the sumps by opening the associated circuit breakers.

7.1.2 Verify that the relays associated with the high water levels (D2 and D4) in the p1  ary
sump are “off” (de-energized) and the relay associated with the low water levels (D1 and
D3) in the primary sump are “on” (energized).

7.1.3 Verify pressure transducer out put in relation to foot of water head pressure. Provided
table of output to feet of head.
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7.1.3 Add water in increments as directed by the Test Director to primary sump via the
secondary slope riser pipe. Record the volume of water added to the sump. Wait 2
minutes after each increment of water, and record the primary sump level meter reading.
\ ify that the primary sump level meter reading increases as water is added.

7.1 4 Continue adding water in increments and observe that the low water level relay is de-
- energized when the level is DS and that the high water level relay is energized when the
level is DS Stop filling the sump.

8.0 LEACHATE PUMP TESTS

This procedure will demonstrate the correct functioning of the high capacity and low capacity
leachate pumps and associated controls. See Figure 1 for definitions of water levels and
associated pumps. For each of the leachate pumps, measure the phase currents prior to beginning
pumping tests. Record this information on the top of the appropriate test data forms. Verify that
motor overload devices are sized correctly.

8.1 INITIAL CONDITIONS FOR PUMP TESTS
Prior to testing pumps, verify that the relay associated with the high water levels for e leachate
storage tanks is de-energized, that the valves in the manholes for the leachate piping system are
open, and that any water in the manholes is below the flood switches.

- 8.1.1 Primary Sump

This testing should begin with water in the primary sump above level D4. Verify the following
conditions on the control panel:

a. High water level relays are energized.

b. Low water level relays are de-energized.

c. Pump failure lights for the primary low capacity and high capacity submersible pumps
are on.
The roof alarm light is on.

e. The panel lights associated with the high water relays are on, and the panel lights

associated with the low water relays are off.
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8.2.1

8.2.2
823

824

Water Levei D4
Primary sump transducer,
retay TBD, hurns high capacity
pump on with rising WL

Water Lavel D2 v
TED, tums low capacty puTp
an with rishg WL

' A,
Water Lovel D3
Primary sump transducer, \

relay TED, tums highcapaciy
pump off with falling WL~

Water Leve! D1

Primary sump transducer,
ralay TBD, tums

low capacity pump off with
{alting WL

Primary Sump
NTS

Figure 1. Water Level Definitions.

8.2 PRIMARY LEACHATE PUMPS

riser pipa

The switches on the control panel for the pumps should be in the “off” position.

- switch for the low capacity pump to the

nd?’ p'

iy by obser

“Hn

(sight, sound, pipe vibrations, and/or transducer readings) that water is being pumped

from the sump, and verify that the associated “pump run” light is on.

Turn the switch for the high capacity pump to the “hand” position. Verify by observation
(sight. sound, pipe vibrations, and/or transducer readings) that water is being pumped

from the sump, and verify that the associated “pump run” light is on.

Run the primary leachate pumps until the primary sump is drained below high water level

D2.
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8.2.5 Turn the primary leachate pump switches on the motor controller to “automatic” position.
Add water to primary sump until the water reaches level D2. '

8.2.6 Verify that the low capacity pump starts automatically and that the pump run light is on.
Verify by observation that water is being pumped from the sump. Allow the pump to
continue running in the “automatic” mode.

8.2.7 Resume or continue adding water to the primary sump until the water reaches the high
capacity pump high water level (D4).

8.2.8 Verify that the high capacity pump starts automatically and that the pump run light is on.
~ Verify by observation that water is being pumped from the sump.

8.2.9 Continue pumping both the high capacity and low capacity pumps in the automatic mode.

8.2.10 While the pumps are running, connect across the high-tank switch electrical terminals
using a jumper, to simulate high water level in the storage tanks. Verify that the pumps
are automatically stopped and that the roof alarm is initiated. Remove the jumper and re-.
initiate the automatic operation. '

8.2.1 1V Verify that when the water level in the sump reaches low levels (water levels D1 and D3),

the appropriate relays are energized, and both primary sump pumps are automatically
shut off. - :

9.0 LEACHATE STORAGE AND TRANSFER SYSTEM

9.1 MANHOLE FLOOD ALARM SWITCHES

Demonstrate that when activated, each alarm switch w  close the appropriate motor-operated
valves in the manholes and will shut-off the pumps in the landfill. '

9.2 FLOOD SWITCH

Demonstrate that when activated, each flood switch will close the appropriate motor- operated
valve.
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Memorandum

Gou-cVIRONMENTAL ENGINEERS
AND SCIENTISTS

PROJECT NO.: 2186-351-11

DATE: August 23, 2007

TO: Bill Borlaug

CC: Tom Kinsenwether

FROM: John Briest

RE: ERDF Cells 7 through 10 progress meeting with EPA.

ERDF Progress Meeting Cells 7 -10,
WCH contract 0600X-SC-G0524.
August 16, 2007
Attendees: Owen Robertson (DOE-RL), Dave Einan (EPA), Rod Lobos (EPA), Ashur Michael
(WCH), Bill Borlaug (WCH), Tom Kinsenwether (WCH), John Briest (WBC)

The meeting began with everyone introducing themselves.

< Rod began going through his comments regarding the DAVR. For the HELP model Rod
questioned the references to IDF instead of referring to the DAVR for ERDF Cells 5 & 6.
Specifically he had questions relating to:
e 1 g 18-inches of bare , wund as ¢ ) 1 to 16-inches for the evaporative zone

1

depth.

e Clanfying the use of USDA classifications in the HELP model vs. USCS
classifications.

e Clanfying the use of using loamy fine sand compared to sandy loam in the operations
layer.

e The individual who tends to the Hanford Weather Station is Ken Burk.

A discussion followed regarding these questions. Specifically references to the IDF were used
where there was a reference to items like the installation quality in the HELP model , for instance
-a “good” installation is the state of practice when CQA is used on a project. Additionally, WBC
tried to match the performance of the material layers specific to ERDF, and many times ~ s
translat  to the same information used at IDF. An example of this is the meteorological data.
The soil types were discussed in detail. It was noted that the USDA soil types have more
classifications as compared to USCS even though the material properties are generally the same.
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For instance a classification of SM (USCS) corresponds to a USDA classification of LS, LFS,
SL, and FSL. ...C indicated that they work to match the “saturated hydraulic conductivity”
with the field matenal.

< Dave asked that the DAVR needs to state the pump size in the mechanical section of the
DAVR. The pump will be 140 gpm (high flow). Dave also indicated that he would like
to see a velocity and the flow capacity of liquids traveling in the leachate conveyance
line. This information should be included in the DAVR calculations.

A discussion followed regarding the pump size. For “open conditions” the peak drainage was 85
gpm, and it was decided to keep the 140 gpm pump to keep cells 7 through 10 consistent with
cells 1 through 6. Dave asked that a pump head calculation be included in the DAVR. These
changes will affect Mechanical calculations M-01 and specification M0030.

The type of stainless steel used for the pumps was discussed and the recommendation was that
the same type of stainless should be consistent with was used in previous cells.

Additionally the Acceptance Test Procedures document (ATP) was briefly discussed. It was
noted that a draft ATP was included in the documents. he purpose of this was to give the
construction subcontractor an example to use with the intent that the subc: ractor would
incorporate many of the additions/modifications which have occurred in Cells 1 through 6.

(4

L)

4 Dave noted that there were two M-03 calculations.
Dave indicated that there was no specification for bead removal on butt fused pipe in
Specification M0029 and should be added.
> Dave noted the following text revisions in the SOW:
e Page 13 of 0600X-QA-G0004, Section 4.1.1 first paragraph.
e Page 14 of 0600X-QA-G0004, Section 4.1.2 first paragraph.
Page 25 of 0600X-QA-G0004, Section 4.6.1 last paragraph.
Page 27 of 0600X-QA-G0004, Section 4.6.1.4 second paragraph.
Page 28 of 0600X-QA-G0004, Section 4.6.2.1 third paragraph.
Pa_ 25 '0600X-QA-GOO' Section 4.6.2.1.1 first h.
Page 33 of 0600X-QA-G0004, Section 4.6.2.2 fourth paragraph.
Page 34 of 0600X-QA-G0004, Section 4.6.2.3 last paragraph.
Page 53 of 0600X-QA-G0004, Figure 1 (this related to the addition of © _ JA C___cer”
in the project’s chain of authority/communication figure).
e Page 55 of 0600X-QA-G0004, Table 4-1 (this related to English/metric conversions).

L)

X3

*

o
*oe

Dave indicated that he would like to go through the one-line electrical drawings, such
that he could understand the shutdown signaling process. Dave was planni  on being
off the week of August 20th, but indicated he was available on Monday August 27. Bill
indicated he would set up a meeting with WBC’s electrical engineer for that day.

Dave asked that an updated coordinate list be inserted regarding the air monitoring
stations at ERDF.

o Dave asked that no horizontal seams be on the sideslope for geomembrane. r instance
the gemomembrane seams should run down the slope and not  ross.

<,
¥

L)

>
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B.5 Drawing No. 0600X-DD-E0118, Ladder Rung 49A: The end of this rung references “0.5,6.5”. This
reference is not consistent with the rung numbering. Add Rung “A” and “6A” to the Ladder and revise end
of Rung 49A to reference “A,6A”.

B.6 Drawing No. 0600X-DD-M0022, Section B: The callout to the valve should say note 3 instead of note 4.

B.7 Drawing No. 0600X-DD-M0027, Detail 1: The Section A callout on the secondary riser pipe is not
accurate and should be deleted.

A.1 Draw ;No. 0600X-DD-E0118, the timer is used to send a signal to start thet 1 capacity pump (Pump
P-1) once per day. Pwi P-1 will start and operate if the leachate level in the primary sump is above the
shut off level for Pump P-1. Once started, Pump P-1 will pump until the leachate level in the primary
sump reaches the shut off level for Pump P-1. If the leachate level in the primary sump is below the Pump
P-1 shut off level, Pump P-1 will not start. The leachate levels in the sumps are determined by transducers
located in the sumps. If the transducers do not operate properly, the pumps will not operate properly.

A.2 Drawing No. 0600X-DD-E0118, Ladder Rungs 27, 30, 33, and 47: The symbols shown for TR1, TR2,
TR3, and TR4 are normally open.

A.3 Drawings 0600X-DD-E0118 and 0600X-I  E0120 will be revised to+  rify that the signal from the
Signet Flowmeter will used to determine if leachate is being pumped and whether there is a loss of flow.

B.1 Line number references will be checked and the drawings revised to incorporate revisions.
B.2 Drawing will be revised to incorporate the comments.
B.3 Drawing will be revised to incorporate the comments.

B.4 Drawing No. 0600X-DD-E0118, the bottorn Ladder Rung 24 (rung with the power supply) will be
‘renumber  1s Rung 25.

B.5 Drawing will be revised to incorporate the comments.
B.6 Drawing will be revised to incorporate the comments.

B.7 Drawing will be revised to incorporate the comments.
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Responses ¢« *nued:

A.2 Low Flow or Loss oi . .ow shall trigger illumination of an alarm light and shall shut off the pump.
Drawing 0600X-DD-E0118 will be revised to include this control.

A.3 The “Current Alarm” callout describes the electronic instrument used compare the current delivered by the
transducers and then set the points to start and stop the pumps. Cells 1&2 use current meters. Cells 3&4
and 5&6 use an analog input module connected to a PLC to compare the current delivered by the
transducers. The PLC is used to program the start and stop points for the pumps. Drawing 0600X-DD-
E0118 will be revised to remove the current alarm callout.

B.1 Line number references will be checked and the drawings revised to incorporate revisions.

B.2 Drawing will be revised to incorporate the comments.

B.3 rawing will be revised to incorporate the comments.

B.4 Drawing will be revised to incorporate the comments.
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Responses continued:

A.2 Low Flow or Loss of Flow shall trigger illumination of an alarm light and shall shut off the pump.
Drawing 0600X-DD-EQ118 will be revised to include this control.

A.3 The “Current Alarm” callout describes the electronic instrument used compare the current delivered by the
transducers and then set the points to start and stop the pumps. Cells 1&2 use current meters. Cells 3&4
and 5&6 use an analog input module connected to a PLC to compare the current delivered by the
transducers. The PLC is used to program the start and stop points for the pumps. Drawing 0600X-DD-
E0118 will be revised to remove the current alarm callout.

B.1 Line number references will be checked and the drawings revised to incorporate revisions.

B.2 Drawing will be revised to incorporate the comments.

B.3 Drawing will be revised to incorporate the comments.

B.4 Drawing will be revised to incorporate the comments.
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