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1. INTRODUCTION 

ENVIROTECH ENGINEERING & CONSULTING, INC. (ENVIROTECH) was retained by Washington Closure 
Hanford, LLC (WCH) to provide Construction Quality Assurance (CQA) observation and testing 
services during construction of Super Cells 9 and 10 at the Environmental Restoration Disposal 
Facility (ERDF). The ERDF is located approximately 30-mi. north of Richland, WA, in the 200 West 
Area of the Hanford Nuclear Reservation. The U.S. Department of Energy (DOE) administers the 
Hanford Nuclear Reservation and ERDF. The construction of two (2) leachate storage tanks (Tanks 3 
and 4) and the associated leachate transmission pipeline system were individual components of the 
Super Cells 9 and 10 construction project. WCH is under contract to the DOE for construction of 
ERDF Super Cells 9 and 10, and ENVIROTECH'S work was conducted under WCH Subcontract 
S013213A00. 

This report documents the construction of Tank 4 and the associated leachate transmission pipeline 
system. This document represents the third of four (4) certifying reports that document CQA 
activities during construction of Super Cel ls 9 and 10 as follows : 

1. Super Cell 9 Final Report; 

2. Super Cell 10 Final Report; 

3. Tank 4 and Leachate Transmission System Report; and 

4. Tank 3 Report. 

The three (3) individual components comprising this report are as follows: 

CD Leachate Transmission Piping; 

0 Tank 4 Construction; and 

CJ) Acceptance Test Procedures. 

1.1 Scope of Work. The scope of ENVIROTECH'S services for this project segment is outlined in 
Exhibit D - Scope of Work and encompasses the fo llowing: 

A. Mobilization Activities. 

• Training requirements and certifications, as outlined in Submittal 5-09 -
Training Matrix. 
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Procurement and mobilization of testing equipment, supplies, and 
consumables. 

Development, review, and approval of submittals . 

• Delivery and set-up of construction testing equipment to include calibration 
of laboratory and field testing equipment and associated documentation. 

B. Inspection Activities. 

• Al l inspection activities, as defined in the Construction Quality Assurance Plan . 

• Verification of construction activities to ensure that Construction Quality 
Control (CQC) testing was completed to include: 

• Leachate transmission pipeline system, leachate storage tank system, 
and associated appurtenances; 

• Electrical conduit and concrete-encased duct banks; 

• Crest pad building concrete and rebar; and 

• Crest pad bu ilding electrical testing. 

C. Acceptance Testing. 

• Observe and record the results of the dry-run verification of the acceptance 
tests conducted by TWS. 

• Observe and record the results of the acceptance tests procedures (ATP) 
conducted by TWS. 

D. Documentation. 

• Preparation of a final certification report to document each construction 
component monitored by CQA, as required by the CQAP. 

• Preparation and submittal of preliminary reports in order to expedite the final 
report review process. 
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E. CQA Subcontractor Submittals. 

• Submit the subcontract documents listed in Exhibit " I" and in accordance 
with the requirements and procedures set forth in Exhibit " I" . 

F. Receiving Inspections. 

• Conduct receipt inspections to include transportation and handling of 
geosynthetic materials. 

• Conduct receipt inspections to include transportation and handling of 
bentonite materials. 

G. Review Construction Subcontractor's Submittals. 

• Review the Construction Subcontractor's (TWS) engineering submittals listed 
in Attachment C of the specifications. 

• Review calibration data for the Construction Subcontractor's testing 
equipment to include pugmill scales. 

H. Progress "As-Built" Drawings and Specifications. 

• Maintain an up-to-date set of Construction Subcontract drawings and 
technical specifications. 

I. "As-Built" Surveys . 

• Conduct "As-Built" surveys to demonstrate that the cell's subgrade; lysimeter 
and liner system layer thicknesses (top of admix, secondary drainage, 
primary drainage and operations layers); leachate collection; and pipeline 
alignments meet the requirements specified in the Construction Subcontract 
drawings and techn.ical specifications. 

• Incorporate the "As-Built" survey on the "As-Built" drawings and summarize 
in table format to include survey points in a 50-ft. grid corresponding to the 
Washington State Plane coordinate system Northing, Easting, and Elevation. 

• Prepare drawings in accordance with SC 4.3 - Subcontractor-Furnished 
Drawings, Data, and Samples (Exhibit "B "). 
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J. Meetings . 

• Attend and participate in weekly progress meetings administrated by WCH. 

• Plan supplemental meetings, as necessary, to coordinate activities with the 
ERDF Operations Subcontractor, WCH, and others. 

K. Work Excluded. Work specifically excluded from the scope of work included: 

• CQA support trailers and utilities; 

• Construction work associated with Exhibits "E" and "F"; 

• Cultural/ecological assessments or reviews; 

• Radiological control support/personnel monitoring; and 

• Supplying radiological postings (signs and labels). 

1.2 Project Specifications. The work was conducted in accordance with the fo llowing 
documents: 

• Construction Specifications and Drawings for Environmental Restoration Disposal 
Facility (ERDF), Super Cells 9 and 10, Hanford Site, Richland, Washington, prepared 
for WCH by Weaver Boos, Inc., and dated November 13, 2009. 

• Construction Quality Assurance Plan (CQAP) fo r Environmental Restoration Disposal 
Facility (ERDF), Super Cells 9 and 10, prepared for the U.S. Department of Energy by 
Weaver Boos, Inc., and issued for construction on November 13, 2009. 

In addition, all work described in this report was conducted in conformance with all issued 
design clarifications and modifications as well as supplier deviation disposition requests 
(SDDRs) and approved contractor subm ittals. 

1.3 Key Project Operational Organizations. 

• Tradewind Industries, Inc. (TWS) of Kennewick, WA, served as the construction 
subcontractor for Super Cell 9. 

ENVIROTECH 
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• Del Hur Industries, Inc. (DHI) of Port Angeles, WA, served as the primary construction 
subcontractor to TWS for the construction of Super Cell 9. 

• Cundle/SLT Environmental, Inc. (CSE) of Houston, TX, provided the 40-mil. LLDPE 
geomembrane material. 

• Environmental Specialties International Inc. (ESI) of Baton Rouge, Louisiana, served as 
the liner installer/subcontractor under TWS. 

• SKAPS Industries of Athens, Georgia, supplied the 8-oz. geocomposite geotextile 
materials (Type A and Type B, respectively) and geocomposite materials. 

• ISCO Industries of Louisville, Kentucky, supplied the leachate collection and riser 
piping. 

• American Electric of Richland, WA, served as the electrical subcontractor to TWS for 
construction of Super Cell 9. 

• Total Energy of Richland, WA, served as a subcontractor to American Electric for the 
logic controls associated with the leachate transmission system. 

• Leak Location Services (LLS) Inc. of San Antonio, Texas, performed the electronic leak 
detection surveys on the Tank 4 liner systems. 

• Baker, McHenry and Welch Constructors (BMWC) of Indianapolis, Indiana, served as 
the piping installer/subcontractor under TWS. 

• Columbia TecTank of Kansas City, MO, provided the Tank 4 design and tank 
materials. 

• Thompson Tank of Downey, CA, subcontracted to Columbia TecTank to provide 
on-site tank component assembly. 

• Stratton Surveying Inc., of Kennewick, WA, served as the CQA surveyor for Super 
Cell 9 and provided the CQA "As-Built" drawings. 

• Precision Ceosynthetic Laboratories (PCL) of Anaheim, California, and Texas 
Research Institute, Inc. (TRI) of Austin, Texas, served as the CQA testing laboratories 
for geosynthetic materials. 
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1.4 Project Overview. This report documents the construction of Tank 4 and the associated 
leachate transmission pipeline system. 

The leachate transmission piping conveys wastewater from the crest pad buildings to the 
leachate storage tanks. Commencing on March 18, 2010, TWS conducted excavation 
activities and installed seven (7) new manholes between the new storage tanks and Crest Pad 
Buildings 9 and 10. TWS installed MH-32 north of Crest Pad Building 9 and MH-33 north 
of Crest Pad Building 10. BMWC installed the transmission piping between Crest Pad 
Buildings 9 and 10 to their respective manholes located north of the buildings. The 
remaining five (5) manholes were spaced approximately 500-ft. apart in the north berm from 
MH-33 to the tank storage area, and BMWC installed the double-walled leachate 
transmission piping between the manholes. 

An existing leachate transmission piping system is located in both the south and north berms. 
The new transmission system was connected to the existing transmission system in the tank 
storage area. New pipe was installed between MH-38 and MH-9, and from MH-21 to a 
tie-in point between MH-20 and MH-21 . 

Subsequent to installation of the leachate transmission piping, the pipe section was pressure­
tested. Following acceptance of the pressure testing results, the pipe trenches were backfilled 
and tested, according to the requirements set forth in the specifications. On August 31 , 
2010, pressure testing was conducted on the entire leachate transmission system. 

On September 14, 2010, TWS commenced construction of Tank 4. TWS utilized structural 
fill to raise the tank's foundation to the design elevation, and BMWC installed the leachate 
detection piping and tank drain . After the foundation was raised, TWS excavated a 
100-ft.-dia. trench in the foundation and poured a concrete ring wall foundation. 

TWS retained Columbia TecTank to supply the tank components and in turn , Columbia 
TecTank contracted with Thompson Tank, Inc. to erect Tank 4's structural walls. After the 
anchor bolts were drilled into the concrete ring wall, Thompson Tank, Inc. bolted the walls 
together before attaching them to the anchor bolts. TWS then placed grout into the airspace 
between the bottom of the tank walls and the top of the concrete slab. 

ESI purchased geosynthetic material from Cundel/SLT Environmental (CSE) and SKAPS 
Industries. CSE produced the geomembrane material while SKAPS supplied the geotextile 
and geocomposite materials. ESI commenced installation of the geosynthetic liner into 
Tank 4 on November 61 2010. A 40-mil. LLDPE secondary geomembrane was installed on 
the sidewalls and floor of the tank. ESI then installed a layer of geocomposite on the floor of 
Tank 4 over the secondary geomembrane, followed by installation of the primary 40-mil. 
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LLDPE geomembrane over the secondary geomembrane on the walls and geocomposite on 
the floor of Tank 4. 

It should be noted that due to inclement weather conditions, completion of the liner system 
was delayed. Following completion of the liner system, BMWC installed motor-operated 
valves (MOVs) in the manholes located in the tank storage area, followed by installation of 
the control systems by American Electric. Total Energy (subcontractor to American Electric) 
and CQA personnel completed the Tank 4 and leachate transmission Acceptance Test 
Procedures (ATPs) on January 12, 2011 . 

Following completion of each construction phase, Stratton Surveying of Kennewick, WA, 
conducted a CQA "As-Built" survey. The "As-Built" survey drawings were progressively 
compiled from the initial level of cell construction forward . The 11-in. x 17-in. "As-Built" 
drawings are included in Appendix A. For ease of review, please refer to the full-size 
(24-in. x 36-in.) drawings in CQA Submittal 5-22 - CQA Surveys. 

2. LEACHATE TRANSMISSION SYSTEM PIPING 

Installation of the leachate transmission pipeline and associated manholes (between Crest Pads 9 and 
10 and the leachate storage area) will be discussed in the following paragraphs. 

2.1 Construction Activities. Construction of the leachate transmission pipeline encompassed 
the following five (5) steps: 

(1) Manhole installation in the north berm; 

(2) Welding the double-containment pipe; 

(3) Installation of the double-containment pipe between the manholes; 

(4) Backfilling the leachate transmission pipeline trench; and 

(5) Installation of the motor-operated valves and associated control systems. 

TWS excavated the location for each manhole in the leachate transmission system to include 
the north berm and tank storage area. TWS procured sectioned, pre-fabricated concrete 
manholes and placed the sections into the excavations. The manhole sections were then 
assembled in the excavations utilizing neoprene rubber gaskets. 
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BMWC procured the piping from both J-M Eagle and PolyPipe, and welded the double­
containment leachate transmission piping together on the north berm and in BMWC's 
lay-down area. 

TWS excavated the leachate transmission system trenches between the manhole locations 
and their surveyor set the slope grade of the gravity drain lines from the excavated pipe bed. 
With the aid of BMWC, TWS set the leachate transmission system piping into the tranches. 
Following placement of the referenced piping, BMWC installed gaskets on either end of the 
pipes and connected the piping system to the manholes. 

Following completion of CQA and CQC activities, TWS backfilled the leachate transmission 
system trenches with structural fill. Aided by American Electric, BMWC then installed the 
motor-operated valves (MOVs) and associated control systems in the manholes, as graphically 
depicted on the project's design drawings. 

During backfilling operations, one (1) soil lift failed to meet construction specifications. CQA 
collected a soil sample and TWS resumed compaction activities. The laboratory analytical 
results indicated that the soil failed to meet construction specification requirements. TWS 
prepared, and WCH accepted, Construction Subcontractor Supplier Deviation Disposition 
Request (SDDR) 23. Pursuant to the SDDR-3, the material was accepted in a use-as-is 
condition. A copy of SDDR-23 is included in Appendix I. 

2.2 CQA and CQC Activities. Construction Quality Assurance (CQA) and Construction Quality 
Control (CQC) conducted all testing associated with installation of the leachate transmission 
piping system. 

2.2.1 Manholes. TWS procured the manholes from H2 Precast, Inc. and prior to delivery, 
TWS submitted (and WCH approved) manhole design requirements and associated 
materials. CQA verified that the design requirements submitted corresponded with 
the manholes delivered to the site. In addition, CQA observed the installation 
activities to verify that the manholes were correctly assembled during the installation 
process. 

2.2.2 HOPE Pipe. BMWC procured the HOPE pipe from both JM Eagle, Inc. and PolyPipe, 
Inc. Each company conducted quality control (QC) testing on their respective 
product to ensure that the piping properties met the requirements set forth in the 
construction specifications. The Manufacturer Quality Control (MQC) certifications 
were reviewed by WCH engineers and CQA to verify consistency with the 
requirements set forth in the construction specifications, and approved. 
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Following delivery to the site, the materials were placed in holding areas for CQC 
receipt and verification that the piping corresponded to the requirements set forth in 
the referenced submittal and construction specifications. Manufacturer Quality 
Control (MQC) certifications are included in Appendix 8. 

2.2.3 Earthwork Backfill. The backfill utilized for the leachate transmission system piping 
trenches consisted of the excavated structural fill material from the north berm. 
Eleven (11 ) structural fill samples were collected during the course of the project. 
The testing conducted by CQA personnel on the collected samples included the 
following: 

• Modified Proctor pursuant to ASTM D1557; 

• Crain-size distribution (mechanical sieve) tests pursuant to ASTM D2487 
(Classification of Soils for Engineering Purposes); 

• Atterberg Limits pursuant to ASTM D4318; and 

• Sieve Analysis pursuant to ASTM D422 . 

The laboratory analytical results from this testing event were utilized to analyze the 
field test measurements. 

All fill associated with earthwork backfilling activities associated with installation of 
the leachate transmission system piping is considered to be utility backfi ll , as specified 
in the site work section of the project specifications. Therefore, the compaction 
requirement is 90% of the maximum dry density, as determined by the modified 
proctor (ASTM D1557) analytical results. The CQA Plan specifies that one (1) 
in-place moisture density test (ASTM D6938) be conducted every 300-ft. per trench 
lift. CQA conducted 205 in-place moisture density tests on the leachate transmission 
pipeline system to meet the testing frequency requirements set forth in the CQA plan. 
The laboratory analytical results are included in Appendix C. 

2.2.4 Pipe Testing. After the pipes were welded together and installed between the 
manholes, CQC personnel conducted pressure testing on all pipes and associated 
welds. The inner pipes were hydrostatically tested while the outer annular spaces 
were pneumatically tested, in accordance with the requirements set forth in the 
testing specifications. In addition, CQA personnel verified and independently 
inspected each weld, in accordance with the requirements set forth in the testing 
specifications. The laboratory analytical results are included in Appendix C. 
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2.2.5 "As-Built" Drawings. Following completion of pressure testing activities on the 
piping, Stratton Surveying of Kennewick, WA, conducted a survey to document the 
piping location and verify the minimum 0.5% slope grade of the referenced piping. 
The "As-Built" drawings for the leachate transmission system piping are included in 
Appendix A. 

3. TANK 4 CONSTRUCTION 

Tank 4 construction activities, to include the tank 's foundation and erection as well as installation of 
the geosynthetic liner material, will be discussed in the following paragraphs. 

3.1 Scope of Services. The scope of ENVIROTECH'S services outlined in the Construction Quality 
Assurance Plan (CQAP) included the following: 

• Subcontractor submittal review; 

• Oversight of subgrade and foundation preparation; 

• Oversight of concrete placement; 

• Oversight of anchor bolts and shop-fabricated tank parts; 

• Oversight of field -erected tank parts; 

• Oversight of piping, pumping, and other anci llary equipment; and 

• Oversight of tank liner system. 

ENVIRO TECH provided full-time monitoring services for the above-referenced activities from 
September 1, 2010 to December 20, 2010. 

3.2 Construction Activities. Tank construction activities encompassed the following six (6) steps: 

(1) Demolition of Tank 1; 

(2) Construction of the earthwork foundation and associated piping; 

(3) Formation of the concrete ring wall; 

(4) Tank shell erection; 
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TWS commenced Tank 1 demolition activities on September 1, 2010. Following completion 
of the demolition activities, TWS removed Tank 1 for transport to the ERDF active cell . On 
September 14, 2010, TWS commenced with construction of Tank 4. TWS excavated 
trenches in the Tank 4 footprint for the leachate transmission system drain and leak detection 
pipelines. The piping was welded, installed, and the trenches were backfilled. 

In addition, TWS tied into the existing leachate transmission system at MH-17. TWS 
removed and replaced Tank 1 's inflow line originating from MH-17, and reset the new line as 
the Tank 4 inlet. Following completion of tie-in activities, the piping trench was backfilled 
and TWS utilized structural fill to raise Tank 4's foundation to the design elevation. 

TWS excavated a 100-ft.-dia. x 4-ft. -wide trench in the Tank 4 foundation and placed rebar 
supports in between the concrete forms, pursuant to the requirements set forth in the 
contract specifications. TWS then poured the ring wall in-place in one continuous pour and 
after the concrete reached minimum break strength, the ring wall was backfilled with 
structural fill. 

TWS retained Columbia TecTank to design and furnish the structural portion of Tank 4, and 
the design submitted by Columbia TecTank was subsequently reviewed and approved by 
CQA and WCH. Columbia TecTank furnished the tank materials and retained Thompson 
Tank, Inc. to erect and install the tank on-site. Thompson Tank, Inc. initiated tank installation 
activities by drilling anchor bolts into the ring wall slab, as graphically depicted on TWS's tank 
submittal drawings. The tank wall panels were attached to the anchor bolts utilizing a torque 
gun. Following wall panel placement activities, leveling bolts were installed pursuant to the 
requirements set forth in the construction specifications. In addition, TWS placed grout into 
the space between the bottom of the tank wall panels and concrete slab pursuant to the 
requirements set forth in the construction specifications. 

ESI procured geosynthetic liner material for Tank 4 from both Cundel/SLT Environmental 
(CSE) and SKAPS Industries. CSE produced the geomembrane liner material while SKAPS 
supplied the geotextile and geocomposite materials. On November 6, 2010, ESI initiated 
installation of the geosynthetic liner material in Tank 4. ESI attached the 40-mil. LLDPE 
secondary liner to the sidewalls of Tank 4 utilizing anchor bolts at the top of the walls. The 
secondary liner was continuous ly welded to the drain component inside the tank. 
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During tank testing activities, minor tears occurred in the secondary 40-mil. LLDPE 
geomembrane at the anchor bolt penetration locations. Following completion of liner repair 
activities, ESI installed a layer of geocomposite over the secondary geomembrane liner 
material on the floor of Tank 4. On December 9, 2010, ESI installed the primary 40-mil. 
LLDPE geomembrane liner material over the geocomposite on the floor and secondary 
geomembrane liner material on the walls of Tank 4. ESI continuously welded the primary 
geomembrane on the walls to the primary geomembrane on the floor of Tank 4. 

It should be noted that due to inclement weather conditions, installation of the primary 
geomembrane liner material in Tank 4 was delayed . Thompson Tank shall assemble the tank 
cover on at a later date following this report. 

3.3 CQA and CQC Activities. Construction Quality Assurance (CQA) conducted the following 
activities associated with Tank 4 construction. 

3.3.1 Subcontractor Submittals. TWS retained Columbia TecTank to design and furnish 
the structural portion of Tank 4, and the design submitted by Columbia TecTank was 
subsequently reviewed and approved by CQA and WCH. 

3.3.2 Earthwork Foundation. The earthwork associated with Tank 4 construction includes 
both structural and utility fill . The specifications for both fill types are located in the 
Site Work Section of the construction specifications document. 

As previously discussed in Section 2.2.3 of this report, eleven (11 ) structural fill 
samples were collected for laboratory analysis. The fill supporting (and in contact 
with) the ring wall is considered to be structural fill , as specified in the Site Work 
Section of the construction specifications document. CQA conducted twelve (12) 
in-place moisture density tests on the subgrade and subsequent lifts of fill around the 
perimeter of the ring wall. CQA conducted two (2) tests per lift to meet the 
specification requirement of one (1 ) test per 300-ft. of excavated trench, as 
summarized in the soil testing documentation in Appendix C. In addition, the CQA 
Plan specifies that one (1) in-place moisture density test (ASTM D6938) be conducted 
every 300-ft. per trench lift. CQA conducted 205 in-place moisture density tests on 
the leachate transmission pipeline system to meet the testing frequency requirements 
set forth in the CQA plan, as summarized in the soil testing documentation in 
Appendix C. 

3.3.3 Ring Wall Concrete and Anchor Bolt Placement. CQA observed concrete testing 
activities on the ring wall conducted by lntermountain Material Testing, and the 
results are included in Appendix D. TWS drilled and installed the anchor bolts in the 
tank ring wall , and CQA verified that the anchor bolts were installed pursuant to the 
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design specifications. A copy of the Acceptance Certificate for Tank 4 is included in 
Appendix E. 

3.3.4 Tank Erection. The shop tank parts shipped from Columbia TecTank were received 
on-site and inspected by CQA personnel who verified that the items arrived 
undamaged . The field-erected tank parts were installed by Thompson Tank, Inc., 
and CQA verified that the tank design specification requirements were followed . In 
addition, CQA met with Thompson Tank employees and verified the calibration and 
proper function of all torque wrenches to ensure that the correct torque was being 
applied on all bolts. CQA verified that the grout in the air void between the bottom 
of the tank walls was properly placed and cured . Documentation of CQA's final 
inspection of all field-erected tank parts is included in Appendix E. 

3.3.5 HOPE Pipe. BMWC acquired the HOPE pipe from both JM Eagle, Inc. and PolyPipe, 
Inc. , pursuant to the specification requirements outlined in Section 2.2.2. 

3.3.6 Pipe Testing. Subsequent to the pipes being welded together and installed under 
Tank 4, BMWC conducted pressure testing on all pipes and pipe welds. The inner 
pipes were hydrostatically tested while the outer annular spaces were pneumatically 
tested, pursuant to the testing specification requirements. CQA independently 
inspected and verified each weld, pursuant to the requirements set forth in the testing 
specification. A record of all CQC testing of the leachate transmission piping is 
included in Appendix B. 

3.3.7 LLDPE Geomembrane. 

3.3.7.1 LLDPE Geomembrane Manufacturing Observations and Conformance 
Testing. Approximately 11, 150-sf of black, 40-mil.-thick CSE (smooth) 
LLDPE geomembrane liner material was delivered on-site for Tanks 3 and 4 
construction . PCL personnel collected samples of selected rolls at the CSE 
plant according to the specified frequency outlined in the CQA Plan. 
Documentation associated with the factory inspection visit is included in 
Appendix F. The samples were shipped to Precision Ceosynthetics Laboratory 
in Anaheim, CA, for conformance testing. 

As part of the CQA testing program, samples collected from a total of one (1) 
roll of 40-mil. LLDPE geomembrane liner were tested to ensure conformance 
with the project specifications. The CQA conformance testing frequency 
exceeded the CQA testing requirement of one (1) conformance test for every 
50,000-sf of geomembrane liner delivered to the site. The test results were 
reviewed by ENVIROTECH personnel and determined to be in compliance with 
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the project specifications. The conformance test results are summarized in 
Appendix F. 

In addition to the conformance tests, the geosynthetic (CSE) manufacturer 
provided a quality control documentation summary for each roll of HOPE 
geomembrane. The quality control documents and test results were reviewed 
by ENVIROTECH personnel and determined to be in compliance with the 
project specifications. 

3.3.7.2 Liner Deployment. ESI submitted a proposed panel layout drawing 
graphically depicting the number and orientation of the geomembrane panels 
prior to deployment of the geomembrane. During deployment activities, 
ENVIROTECH recorded the approximate location of the panels deployed. The 
secondary geomembrane liner panel layout is graphically depicted on the 
drawing included in Appendix A. 

During deployment of the geomembrane liner panels, ENVIROTECH personnel 
provided the following services: 

• Confirmation of panel overlap; 

• Visual observation of overall sheet quality; and 

• Assignment of a unique identification number to each panel 
deployed. 

3.3.7.3 LLDPE Geomembrane Liner Seaming. All LLDPE geomembrane seaming 
was conducted by ESI personnel and observed by ENVIROTECH personnel. 
Trial seams were made by each welding technician at the beginning of the 
shift and at mid-shift utilizing the type of welder to be operated. In addition, 
trial seams were required in the event the type(s) of material being welded 
changed. Sample coupons were cut from each trial seam and tested in the 
peel-and-shear test modes using a calibrated tensiometer provided by ESI. If 
a trial seam failed during field testing, the welder and welding technician 
associated with the failing trial seam were not allowed to weld on the 
geomembrane liner until they completed a trial seam that passed the field 
testing requirements set forth in the specifications. A summary of the trial 
seam testing results is presented in Appendix C. 

All seaming operations were observed and documented by ENVIROTECH 
personnel. The entire length of all seams, patches, or other repairs were 
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observed and documented either during or shortly after completion. 
Approximately 760-lf of welding was required to join the secondary 
geomembrane liner panels. A summary of CQA seaming observations is 
presented in Appendix C. The approximate locations of the secondary 
geomembrane liner seams are graphically depicted on the drawing included 
in Appendix A. 

3.3.7.4 Non-Destructive Seam Continuity Testing. The non-destructive seam 
continuity testing was conducted by ESI personnel and observed by 
ENVIROTECH personnel. All seams between panels as well as repairs made to 
the geomembrane liner system were non-destructively tested . The three (3) 
types of non-destructive tests used for this project are as follows: 

• Vacuum box testing on extrusion welds; 

• Air pressure testing on double hot-wedge fusion welds; and 

• Spark testing on pipe boots and skirts. 

Vacuum box, air pressure, and spark testing were conducted in accordance 
with the requirements outlined in the project specifications. 

All leaks or discontinuities detected in the seams were marked and 
subsequently repaired in accordance with project specification requirements . 
Documentation summarizing the observations made during non-destructive 
testing of the seams and repairs is presented in Appendix C. 

3.3.7.5 Secondary Geomembrane Liner Repairs. Defects observed in the 
secondary geomembrane liner were assigned a unique identification number 
by ENVIROTECH who located and marked the defects in the field for repair. 
The defects were repaired and non-destructively tested by ESI in accordance 
with the project specification requirements. A summary of the defects and 
associated repairs is presented in Appendix C. The approximate defect repair 
locations are graphically depicted on the drawing included in Appendix A. 

3.3.7.6 Destructive Testing. A total of six (6) initial destructive test samples were 
collected (1 fusion-weld sample, secondary; 1 fusion-weld sample, primary; 2 
extrusion-weld samples, secondary; and 2 extrusion-weld samples, primary) 
and tested using a calibrated tensiometer in ENVIROTECH'S on-site laboratory. 
The destructive testing frequency requires at least two (2) destructive test 
samples for factory panel or one (1) test per 500-lf/welder. The six (6) fusion-
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weld destructs exceed the number of destructs required by the specification. 
The test sample locations were selected by ENVIROTECH personnel based 
either on observations of the welded seams or random placement. ESI 
personnel cut the destructive seam samples and delivered them to 
ENVIROTECH for testing. 

In the event of a destructive test failure, additional samples were removed 
from the seam at minimum 10-ft. intervals on either side of the failing test 
location and tested until passing retests bounded the original test, or until the 
extent of the welding performed by the apparatus in question had been 
exhausted. The seam between the passing tests (or to the extent of welding 
in question) was then capped. The approximate destructive test sites may be 
located by first referring to the specific destructive test in the Secondary 
Ceomembrane Seam Destructive Log included in Appendix C. From this log, 
the assigned Repair Number is graphically depicted on the drawing included 
in Appendix A. The destructive test and repai r location are the same. 

Destructive samples were cut into three (3) sections and distributed as 
follows: 

G) One (1) section was forwarded to ENVIROTECH'S on-site geosynthetic 
laboratory for CQA destructive seam testing; 

CD One (1) section was forwarded to the geomembrane installer for 
testing; and 

@ One (1) section was retained as an archive sample and submitted to 
WCH at project completion. 

For CQA destructive seam testing, ten (10) test coupons were cut from each 
destructive test sample. Five (5) coupons were tested for adhesion (peel test 
mode) and five (5) coupons were tested for bonded seam strength (shear test 
mode). The specified acceptance criteria for destructive testing is 
summarized in Table 3.1, and a summary of the destructive test results is 
presented in Appendix D. 
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-~- - ---- ---~ - - --7 
TABLE 3.1 

SUMMARY OF DESTRUCTIVE TEST CRITERIA 
- - -~----- - ---- - -- - - - - - - - - - - -

Peel Test Mode Shear Test Mode 

1. Five (5) of the five (5) test coupons 1. Five (5) of the fi ve (5) test coupons 
per track must have a minimum peel must have a min imum yield strength 
strength of 34-lb/in . of 45-lb/in. width. 

2. Five (5) of the five (5) test coupons 2. Five (5) of the fi ve (5) test coupons 
per track must not fa il in the weld must not fai l in the weld (FTB *). 
(FTB *). 

1. Five (5) of the five (5) test coupons 1. Five (5) of the five (5) test coupons 
per track must have a minimum peel must have a minimum yield strength 
strength of 38-lb/in. of 45-lb/in . width. 

2. Five (5) of the five (5) test coupons 2. Five (5) of the fi ve (5) test coupons 
per track must not fail in the weld must not fa il in the weld (FTB*). 
(FTB*). 

3.3.7.7 Electronic Leak Detection Survey. Leak Location Services (LLS), Inc. 
conducted the leak location survey for both secondary and primary 
geomembranes in four (4) steps as fo llows: 

CD The tank floor was fl ooded w ith approximately 18-in. of water and 
elect ronically surveyed. LLS placed markers on the liner w here holes 
were ind icated by the survey resul ts. 

0 The water was removed from the tank floor and ESI repai red the 
holes in the geomembrane. The tank was then re-flooded w ith 18-in. 
of water and retested. 

® Afte r LLS ve ri fied that the geomembrane on the floor of Tank 4 was 
leak-free, 7-ft. of water was pumped into the tank. 

® LLS tested the geomembrane on the tank wal ls and no leaks were 
detected. 

Upon complet ion of testing activities, LLS summarized the resu lts in the two 
(2) separate reports included in Appendix C. 

3.3.7.8 Tank Tightness Testing. Tank tightness testing was conducted in 
conjuncti on with the electronic leak detection survey. In order to conduct 
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the electronic leak detection survey, water was introduced between the 
secondary and primary geomembrane layers. Subsequent to LLS testing 
activities, TWS dyed the water in Tank 4. The dyed water was held at the 
7-ft. mark for three (3) days between December 17 and 20, 2010. At the end 
of the testing period, clear water was discharged from the leak detection 
vault. It is understood that water shall continue to discharge from between 
the secondary and primary geomembranes, but this water is considered 
construction water as no dye was detected during testing procedures. The 
tank tightness testing record is located in Appendix C. 

3.3.7.9 "As-Built" Survey. Stratton Surveying, Inc., of Kennewick, WA, conducted a 
geomembrane seam survey of the Tank 4 secondary and primary liners. A 
seam survey drawing was prepared that graphically depicts the location of 
each secondary geomembrane panel and repair location. The 11-in. x 1 7-in. 
"As-Built" drawings are included in Appendix A. For ease of review, please 
refer to the full-size (24-in. x 36-in.) drawings in CQA Submittal 5-22 - CQA 
Surveys. 

3.3.8 Ancillary Equipment. CQA observed the installation of the transducers and other 
electrical equipment, and verified the calibration of each system prior to final 
approval. The calibration of the transducers and other equipment are included with 
the Acceptance Test Procedures Dry-Run documentation in Appendix H. 

3.4 Conclusion. Tank construction commenced on September 1, 2010, and completed on 
December 20, 2010, following tank tightness testing activities. The tank was constructed by 
various subcontractors working on independent systems to complete the construction. The 
tank's structural, mechanical, electronic, and geosynthetic components were all tested and 
verified that each component met construction specification requirements. 

4. ACCEPTANCE TEST PROCEDURES (ATPs) 

This section provides a summary of the CQA observations and testing associated with placement of 
the Acceptance Test Procedures (ATPs) for Tank 4. 

4.1 Scope of Services. The scope of ENVIROTECH'S services outlined in the Construction Quality 
Assurance Plan (CQAP) consisted of the following: 

• Review subcontractor's acceptance testing of the system; 

• Verify tagging, labeling, and marking of system components; 
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• Review system performance checks; and 

• Review complete leachate removal system performance. 

ENVIROTECH provided full-time monitoring of these activities from January 10 - 12, 2011. 

4.2 Acceptance Test Procedures (ATPs). WCH ERDF Engineer, Mr. Tim Wintle, authored the 
ERDF Tank 4 and Leachate Transmission Pipeline Acceptance Test Procedures (A TPs) with 
input from Mr. Dave Sterley (TWS CQC), Mr. Bill Borloug (WCH Engineer), Mr. Ryan Harris 
(Test Director with Total Energy), and Mr. Joseph Voss (ENVIROTECH CQA). Mr. Jake Laws 
(WCH Electrical Subject Matter Expert (SME) and National Electrical Code (NEC) Inspector), 
Mr. Ryan Harris, and Mr. Dave Sterley aided CQA with inspection and confirmation of 
construction specifications and electrical code requirements, as documented in the 
prerequisites section of the ATP- Test Execution Form. 

Prior to commencing with Acceptance Test Procedures (ATPs), TWS (assisted by Total Energy, 
American Electric, and CQC) conducted a "dry-run " test on Tank 4 and the leachate 
transmission system on January 10, 2011. The "dry-run" team tested and examined the 
motor-operated valves, alarms, and control logic associated with the leachate transmission 
system. In addition, the "dry-run" team tested the alarms and control logic associated with 
operation of Leachate Storage Tank 4. Although several minor imperfections were 
discovered in the system during "dry-run " testing, all deficiencies were corrected prior to the 
end of testing. The "dry-run" was documented on the ATP forms included in Appendix). 

TWS conducted acceptance testing of Tank 4 and the leachate transmission system on 
January 11, 2010, in accordance with the ERDF Leachate Storage Tank 4 and Leachate 
Transmission System Acceptance Test Procedures (ATPs) - Revision 0. ATP activities were 
directed by Mr. Ryan Harris (Total Energy); Mr. Bill Melvin (WCH Project Manager); Mr. Jack 
Howard (STR); Mr. Dave Sterley (TWS - Subcontractor QC); and Mr. Joseph Voss (CQA 
Recorder). In addition, Mr. Dave Einan (EPA); Mr. Owen Robertson (DOE); and Ms. Deanna 
McCrainie provided observation services during testing activities. 

While conducting the ATP on the leachate transmission system in manhole MH-17, the 
motor-operated valve (MOV) failed to close. At that time, testing of MOVs in manholes 
MH-17 and MH-18 were skipped. The ATPs were completed, with the exception of 
retesting the MOVs in manholes MH-17 and MH-18. While troubleshooting the MOV 
fai lure, American Electric discovered that the existing electrical disconnect terminal in MH-17 
was corroded. American Electric moved the MOV electrical connection to a non-corroded 
terminal in the electrical disconnect. 
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On Wednesday, January 12, 2011, following repair of the MOV electrical disconnect, CQA 
participated in the continuation of ATP testing on Tank 4 and the leachate transmission line 
which was successfully completed and documented on the ERDF Leachate Storage Tank 4 
and Leachate Transmission System Acceptance Test Procedures (ATPs) - Test Execution Forms 
in Appendix}. The continuing testing was documented as Exception 1 to the ATP testing 
procedures. 

4.3 Leachate Removal System Performance Testing. The leachate removal system performance 
testing was removed from the CQA Plan by the supplier deviation disposition report (SDDR) 
08. However, this testing shall be conducted by the ERDF operations subcontractor as part of 
start-up procedures. The SDDR-08 is included in Appendix I. 

5. DOCUMENTATION 

5.1 Daily Reports. Daily reports compiled from the field books maintained by each on-site CQA 
staff member included the following: 

• Reference to the field books utilized that day by CQA staff; 

• Meteorological information; 

• A summary of the day's activity; and 

• Highlights of unresolved issues, if any. 

A compilation of the daily reports is included in Appendix H. 

5.2 Inspection Data Sheets. All previously-referenced field and laboratory test data was 
recorded on Inspection Data Sheets and included in their respective Appendices. 

5.3 CQA Progress Reports. CQA Progress Reports were prepared weekly to summarize work 
activities, observations, and testing conducted by CQA. In addition, the reports provided a 
summary of construction activity and associated problems, if any. All CQA Progress Reports 
are included in Appendix H. 

5.4 Photograph Log. Daily photographs were taken to provide photo documentation of the 
work progression, (QA-identified issues requiring special notice, and other items of interest. 
The Photograph Log is included in Appendix H. 

5.5 Supplier/Contractor Deviation Disposition Request (SDDR/CDDR) 
ENVIROTECH issued eight (8) SDDRs during the course of the project. 

Documentation. 
The CQA and 
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contractor SDDR documentation affecting Super Cell 9 construction is included in 
Appendix I. 

5.6 Non-Conformance Reporting. One (1 ) non-conformance report was issued during the 
course of Tank 4 and Leachate Transmission System Installation, and is included in 
Appendix I. 

6. CONCLUSIONS 

The activities summarized in this report are associated with construction of Super Cell 9 at the 
Environmental Restoration Disposal Facility (ERDF) located approximately 30-mi. north of Richland, 
WA, in the 200 West Area of the Hanford Nuclear Reservation. ENVIROTECH ENGINEERING & 
CONSULTING, INC.'S personnel observed all activities associated with facility construction. Based on 
these observations and the results of the testing conducted, it is ENVIROTECH'S opinion that Super 
Cell 9 has been constructed in compliance with the design drawings and project specification 
requirements, including the Design Change Notices (DCNs) documented in this report. 
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40034 442134.53 1865326.21 701 .35 SR ARC SEAM 40094 442214.98 1865371.54 701.97 SR031 COR 40154 442138.57 1865354.46 701.41 SR073 42034 442181.63 1865373.44 701.17 PR005 42094 442196.32 1865380.94 701.50 PR57 
40035 442137.49 1865316.76 701.39 SR ARC SEAM 40095 442213.28 186~369.96 701 .19 SR031 COR 40155 442145. 37 1865349.57 0.00 SRD74' 42035 442177.17 1865352.64 700.79 PR007 42095 442188. 72 1865382. 76 701.50 PR58 
40036 442138. 70 1865313.57 701.37 SR ARC SEAM 40096 442207.93 1865376.00 701.39 SR032 40156 442181. 15 1865330.01 700.46 SR075 42036 442176.25 1865351.35 700.79 PR007 42096 442182.28 1865383.03 701.48 PR59 
40037 442141.29 1865309.02 701.38 SR ARC SEAM 40097 442199.36 1865377.22 701.30 SR033 COR 40157 442138. 70 1865354.36 701.41 SR076 42037 442173.02 1865353.81 700.90 PR007 42097 442175.32 1865382.64 701.47 PR60 
40038 442143.59 1865305.78 701.39 SR ARC SEAM 40098 442200.69 1865379 .46 701.36 SR033 COR 40158 442134.46 1865326.17 701. 43 SR077 42038 442173.80 1865354.98 700.84 PR007 42098 442160.41 1865378.16 701.49 PR61 

SURVEYOR'S 40039 442148.84 1865299.41 701.42 SR ARC SEAM 40099 442202.49 1865378.71 701.47 SRD33 COR 40159 442146.54 1865298.24 701.56 SR078 42039 442136.61 1865357.33 701.57 PR008 42099 442155. 70 1865375.54 701.46 PR62 CERTIFICATE 
40040 442154.09 1865294.61 701 .46 SR ARC SEAM 40100 442201 .66 1865376. 13 701.26 SR033 COR 42040 442136.40 1865352.15 701.43 PR009 42100 442151 .97 1865372.89 701.49 PR63 I, AARON A. DYCK, A LICENSED LANO SURVIEYOR 
40041 442161.62 1865290.27 701.48 SR ARC SEAM 40101 442196.50 1865378.34 701.28 SR034 COR 42041 442134.36 1865347.30 701 .57 PR10 42101 442149.47 1865370.60 701.44 PR64 IN THE STATE OF WASHINGTON, HEREBY CERTIFY 
40042 442170.95 1865287.53 701.47 SR ARC SEAM 40102 442193.49 1865379.18 701.30 SR034 COR 42042 442132.94 1865339.66 701.50 PR11 42102 442143.01 1865364.10 701.48 PR65 THAT THIS MAP CORRECTLY REPRESENTS AN 

400 43 442178.33 1865286.43 701. 41 SR ARC SEAM 40103 442194 .77 1865381.67 701.38 SR034 COR 42043 442132.41 1865334.69 701 .46 PR12 42103 442204.60 1865292.40 701.40 PR66 ACTUAL FIELD SURVEY CONDUCTED UNDER MY 

#-~ 
40044 442185.48 1865286.55 701 .42 SR ARC SEAM 40104 442196.93 1865380.89 701. 40 SR034 COR 42044 442133.27 1865329.25 701.40 PR13 42104 442209.07 1865352.54 700.89 PR67 

DIRECTION, AT THE REQUEST OF ENVIROTECH 

40045 442195.29 1865288.13 701.37 SR ARC SEAM 40105 442186.07 1865382. 79 701.32 SR035 42045 442135.41 1865317.82 PR14 1865331.18 701.25 PR68 
ENGINEERING ANO CONSULTING, INC., ANO ALL 

"{° .,,_.,, ' +~~o 701.47 42105 442228.64 COORDINATES ANO ELEVATIONS ARE CORRECT. 
40046 442131.84 1865332.24 705.13 SR001 40106 442182.10 1865383.13 701 .41 SR036 42046 442136.98 1865314.17 701.55 PR15 42106 442230.38 1865331.04 701.35 PR68 r~; 40047 442132.35 1865331. 77 705.10 SR001 40107 442177.20 1865382.75 701.39 SR037 42047 442139.60 1865309.19 701.46 PR16 42107 442229.81 1865327.41 701.33 PR68 

o,~1,.{z;,10 40048 442214. 70 1865372.02 702.47 SR003 40108 442171. 50 1865381.85 701.35 SR038 42048 442141.47 1865305.72 701. 49 PR17 42108 442228.25 1865327.50 701.26 PR68 
40049 442141.63 1865359.06 701.37 SRD04 COR 40109 442165.72 1865379.99 701.38 SR039 42049 442144. 18 1865302.86 701.48 PR18 42109 442135.85 1865346.66 701.48 PR69 DA 1 

40050 442140. 78 1865357.99 701.38 SR004 COR 40110 442162.13 1865379.12 701.41 SR040 42050 442147.43 1865299.18 701.53 PR19 42110 442134.82 1865342.74 701.50 PR69 ~ ;·;;.. 
40051 442138.95 1865359.18 701 .41 SR004 COR 4011 1 442158.13 1865377.22 701.43 SR041 42051 442151.:34 1865295. 70 701.47 PR20 42111 442133.36 1865343.11 701.53 PR69 
40052 442139.49 1865360.13 701.42 SR004 COR 40112 442153.95 1865374.27 701.41 SR042 42052 442154.91 1865293.21 701. 49 PR21 42112 442134.20 1865346.64 701.54 PR69 
40053 442154.15 1865363.06 701.15 SR005 40113 442150.20 1865371.75 701. 42 SR043 42053 442160.15 1865290.09 701 .49 PR22 42113 442224.90 1865353.84 0.00 PR71 • 
40054 442163.42 1865356.22 700.92 SR006 40114 442146.72 1865368.27 701.39 SR044 42054 442162.53 1865288.86 701.55 PR23 42 11 4 442195.08 1865310.86 0.00 PR72• 6 40055 442162.00 1865357.31 701.00 SR006 40115 442143.73 1865364. 71 701.38 SR045 42055 442169.07 1865286. 72 701 .50 PR24 42115 442189.97 1865287.46 0.00 PR73• 
40056 442151. 22 1865310.81 701.23 SR007 40116 442137.45 1865355.57 701.40 SR046 42056 442174.32 1865285.51 701.49 PR25 4211 6 442177.57 1865285.21 0.00 PR74' 6 
40057 442182.50 1865332.65 700.37 SR008 PDC 40117 442135.91 1865351 .06 701 .36 SR047 42057 442177.57 1865285.21 701.50 PR26 42117 442170.37 1865287.21 0.00 PR75• 

6 40058 442182.92 1865334.57 700.37 SRD08 POC 40118 442134.50 1865347.52 701.45 SR048 42058 442179.36 1865375.09 701.23 PR27 42118 442162.98 1865288.66 0.00 PR76" 
40059 442180.48 1865333.95 700.37 SR008 POC 40119 442133.36 1865341.21 701.47 SR049 42059 442176.43 1865287.96 701.42 PR28 42119 442142.76 1865363.67 0.00 PR77" 6 
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14655 DE-AC06-05RL-14655 I 4369WS2.DWG 
- - .... ......... . 

~ 
TASK llffAWING NO. REV. NO. 

R .... c -....,;,:; C',.;.,_ C o""""" RECORD IIFORMAOOH 
Dedicated ;J'.Q Safety.Excellence I RECORD NO. I BLDG NO. "°" NO. ·--- ERDF 0600X- DD-C0718 0 -· -- -....: / H- 6-17360, SHT01 / 0111 Cltllln ---~ 

600G -



JICY. I(), 

0600X-DD-C0719 0 

R ,.,.. c ;;_·C .,;,._:.Co"""'°" 
Dedicated il'.o_:S'.t1fe.ty Excellence 

PIPING & MANHOLES 

732 

~ ING CELL 10 BUILDING 

R£CORO INFOOMAOON 
RECORD NO. BWC MO. IIOO< NO. 

H- 6-17361 , SHT01 6OOG 011 1 

NOTES 

!. SURVEY DA TUM 
VERTICAL: NAvtl 88 
HORIZONTAL: NAD 83 (91) 

Z.. EXISTING TOPOGRAPHY PROV1DED BY 
WASHINGTON CLOSURE HANFORD. 

LEGEND 
--- - - - -- - - -- - = EXISTING CONTOUR LINE 

-------- •AS-BUILT OPERATIONS CONTOUR LINE 

- - - -----•AS-BUILT OPERATIONS CONTOUR LINE 

SCALE: 1" = 50' 

0 50 100 150 

~ -- I 

SURVEYOR'S CERTIFICATE 
I, AARON A. DYCK, A LICENSED LAND SURVEYOR 
IN THE STATE OF WASHINGTON, HEREBY CERTIFY 
THAT THIS MAP CORRECTLY REPRESENTS AN 
ACTUAL FIELD SURVEY CONDUCTED UNDER MY 
DIRECTION, AT THE REQUEST OF ENV1ROTECH 
ENGINEERING AND CONSUL TING, INC., AND ALL 
COORDINATES AND ELEVATIONS ARE CORRECT. 

~ (f'f(( AS-BUILlS 

SCALE: AS SHOWN 

I 

U.S. DEPARTMENT OF ENERGY 
DOE RICHLAND OPERATIONS OFFICE 

RIVER CORRIDOR CLOSURE CONTRACT 

WASHINGTON CLOSURE 
HANFORD LLC. 

STRA1TON Sl/f/YEYIN C 
d- 4/A.PPINC, P C 

7525 W. DESCHUTES PL UNIT 1C 

IOCHI.ANO, WAS!iiNGTON KEf1~E~~3i"1!l.336 
F'AX:5?509) 735- 6560 

ENVIRONMENTAL RESTORATION DISPOSAL FACILITY 
CELL 9 

LEACHATE TRANSMISSION SYSTEM AS-BUI LT 
WC!< JOB NO. DOE CON1RACT NO. CAOO Flt.ENAME 

14655 DE-AC06-05RL-14655 4369WS2.DWG 
TASK DRAWJNG NO. RE'/. NO. 

ERDF 0600X-DD-C0719 0 



........ ""· ... 
0600X-DD-C0720 0 

R ....... c ,,_ C lo~ C ONn<ACT 
Dedicated a'.o''S.at~ Excellence 

118 
115 

TANK 4 

., 

' I 

"' 
12 

"' I 
I 

"' 

TANK 3 

TANK 4 LECHATE PIPING & MANHOLES 

..i,.;.€' __ .....,..,d' 

MH-21 

t 

LEACHATE PIPING AS-BUi l TS (WA STA TE PLANE, FT) 

POINT NORTHING EASTING ELEV DESCRIPTION 
105 442187.00 1865522. 78 697.07 LCH TCL 10"CBARREL 
106 442187.58 1865548.63 697.07 LCH 111:LD 
107 442187.14 1865529.09 696.95 LCH ENDOBARREL 
108 442133.24 1865467.60 696.98 LCH CL 
109 442061.41 1865471.07 697.39 LCH O 111:LD 
11 0 442061.29 1865464.02 697.41 LCH 16"CMH-8 
111 442072.51 1865402.45 694.97 LCH 16"0MH9 

112 442059. 71 1865426.02 695.60 LCH 16"ELBOW 
11 3 442201.38 1865315.92 698.95 LCH 2" 111:LD 
114 442226.04 1865298.04 698.61 LCH 2" 111:LDCINIPPLE 
115 442181.82 1865333.44 700.95 LCH DRAIN 
116 442182.55 1865373.95 701.60 LCH INLET TO MH 17 
118 442180.01 1865330.59 700.47 LCH LEAK DETECT 2" 
119 442176.65 1865387.21 694.91 LCH PPL 18 12"C,NLET 
120 442181 .60 1865376.18 695.13 LCH PPL 18 12"VAP 
121 442222.74 1865378.16 697.27 LCH PPL 8 4"GNLET 

122 442196.98 1865350.51 697.58 LCH PPL 8 4 "111:LD 
123 442228.10 1865296.59 701.56 LCH VL T CL 3.6'• 
124 442064.70 1865467.46 697.43 LCH16"0MH38 
125 442125.75 1865467.53 696.89 LCH16"GMH39 

RECORD 1Nf1lf&\TION 
RECORD NO. BtDG NO. 

H-6-1 7362, SHT01 600G 
tlOOI NO. 

0111 

NOTES 

!. SURVEY DA TUM 
VERTICAL: NAVO 88 
HORIZONTAL: NAD 83 (91) 

! 
SCALE: 1· ~ 20· 

0 20 40 ~--- I 

SURVEYOR'S CERTIFICATE 
I, AARON A. DYCK, A UCENSED LAND SURVEYOR 
IN THE STATE OF WASHINGTON, HEREBY CERTIFY 
TIHAT TIHIS MAP CORRECTLY REPRESENTS AN 
ACTUAL FIELD SURVEY CONDUCTED UNDER t.t Y 
DIRECTION, AT THE REQUEST OF ENVIROTECH 
ENGINEERING ANO CONSUL TING, INC., ANO ALL 
COORDINATES AND ELEVATIONS ARE CORRECT. 

AS-BUILTS 

SCALE: AS SHOWN 

60 

I 

U.S. DEPARTMENT OF ENERGY 
DOE RICHLAND OPERATIONS OFFICE 

RIVER CORRIDOR CLOSURE CONTRACT 

WASHINGTON CLOSURE 
HANFORD LLC. 

S TRATTON Sl/RVEYINC 
J:NAPPfNC, P C 

7525 W. 0£sa-tUlES PL UNIT 1C 

RICHIMO, WASHINGTON KDj~~~:,~1!l.336 
fAi:~S09) 735-6560 

ENVIRONMENTAL RESTORATION DISPOSAL FACILITY 
CELL 9 

LEACHATE TRANSMISSION SYSTEM AS- BUILT DETAIL 
WCH JOB NO. DOE CONTRACT NO. 

14655 DE-AC06-05RL-14655 4369WS2.DWG 
TASK DRAW1NG NO. REV. NO. 

ERDF 0600X-00-C0720 0 



ENVIROTECH 
f N C, l t lF< RIN f'; & CON~tl! I IN\, lt-J. 

TANK 4 AND LEACHATE TRANSMISSION SYSTEM REPORT 
CONSTRUCTION QUALITY AsSURANCE (CQA) 

ENVIRONMENTAL RESTORATION DISPOSAL FACILITY (ERDf) 
SUPER CELLS 9 

SUBCONTRACT S013213AOO 
JANUA RY 2011 (010032) 

APPENDIX 8. 

PIPE PRESSURE TESTING 

2500 North Eleventh Street • PO Box 6029 • Enid, Oklahoma 73702 • (580) 234-8780 • Fax (580) 237-4302 
B 



5-97-001 

LEACHATE COLLECTION PIPE SYSTEM CQC 
REPORT 

The contents of this CQC are presented to demonstrate Trade Wind Services, LLC is in 
conformance with specification 0600X-SP-M0032, 3.5, PIPE, VALVES & SPECIALS. 
Itemized in this reports are segments showing verification of receipt of materials, conformance 
of materials to the requirements, equipment & device inspection upon installation, and field 
testing data for installed pipe. Pipe was placed in approximately 500 ft. lengths between newly 
installed manholes on the north side of the disposal facility. Testing was conducted for the 
inside and outside of the dual contained pipe using hydrostatic and pneumatic methods, 

respectively. 

WASHINGTON UOSURE liANFCRO ' JOB NO. 14655 -- SUPPLIER/S\J8CONTRACTOR DOCUMENT STATUS STAMP 

1.Q'Work may proceed. 

~Nnd resubmit ,Wa<k may proceed prlo, lo resubrrj ssion. ~,.,-c:r L w 

rAECElVED: 

NOV l~ 2o-l0 
. M59 \lll71~ 

WCH ~ OOCUM €Nf 
CONTROL 

3.Q Revose and resubmi . Nor~. may prnca ed prior lo resu!Jmiss,oo ,utJiect !o resoluloo of WlCicated 
-;t, ~ .0 Reviso and resubmit. WCN'!i; may not proceed. commeriS. 

I 

5.0 Pem>ission !o proceed r.ol n,qulrE<I. 

Permission to proceed does not coostitute acceptance or approval of design details calculations 
analys_es, test method's, or materials developed or selected by the supplierlsubc.ontra~tor and d~ 
~hol ~e/!eve supptier/subconlraclor from full compliance with conlraclual obligations or release any 

o s placed on the contract. 

~p g i a~ 
~ I i t ~ 

l,OJ', j .:,1\ L--

~n ~ ~ I i! i ii ii I I ~- h 5 i 
C1t£<Xllf't!fN 
iil lJ..llL' Jeff 1/ ✓ ./ ~ 
~EV'll:0 11 ~ 1 .. 1 t,J ,-/7 -~ 
/'✓ c ~ I ,.,, 

d- Z'f..-lc) 
P1qjectfnghl111STR Oalo 

50 \ a~o <t,~ru~u~O T~ N~a~ '1- 001 
SCIP.O. No. S3RS ITEM SUBMITTAL 

.NC HO:J(4)J[Cl!t'.7001) 



Cells 9 & 10 

· Material Receipts 

B: Page 2 of 105 



HYDRO TEST REPORT FORi,I MCF-9 

BMWC Constructor; [nc. 
Gauge T !sted in 1ccordance to ASME BJ I J 

fob Nwnber: 402738 Unit: Sequence J# ---- ------
Equipmenr:line No.: HJ.I -! '7 YENETJ'?A V ON A;:a: TIJNK ~ -'/ Test# __ Z....;..'I __ _ 

S,:rvic:: Test Medium: Water ------------ --------

EquipmentiSyst.:m B.:ing T ~ ted: Furnace D 80ile~ D 

Piplng Q 

E:cchan~'!r 0 

Vessel O Other .. _____ _ 

Piping System: );2 ;,,< 1/3 c..Ar<.'1?!£YE? For Test Pr:ssures on which :.ystem: 

Test Pressure: 3-o--Lj() psi See Specification: 06COX-SP-MCO32, Rev I, 3.5.l 

R!ason For Test: New Piping [nsta!lation 

. J 

Starting Test Pressure: _ _s'=, psi+ 5% allowed Time: l:/ o 

Finish Test Pressure: -.S~ .t=5 psi + 5% allowed Time: ]",I ,~ 

rr Pass Criteria; The test is acceptable if the measured loss is not 'l:''!ater than 5 % of the test beginning 
pr'!ssure thoughout the specified test duntjon, 

Gauge Manufacturer'. NOsHC't( Calibration Cert·i~c~~e Number. 2cuoz 
Gauge S<!rial-::t 43&570-A Calibntioo Data:: 8 -))-/0 Calibntion Expimion Dara:: 8 ... ;2- II 

Comment.,: P:-essur'! R!l ief V1[•1e is insralled on test pump and 3.?C at rto mer'! than 5% of rhe max ium tesc pr:ssur: 

.. . . I 

B~ WC R.:presencative 

~£zv<J--· 
De lhur - SUBCONTRACTOR., Q...\. 'QC 

<Dq,J(;·/0 
Dace 

7/ 1&/ !u 
Dar.: 

B: Page 3 of 105 



ITEM 
i'1AN Jl(;l{ ). I 
J'"IO/\IOUTH / t°- / 7A.t£ 
!i>JH >'i i"l~,VC). 

i'?,/-K£. 

11'11-I ;) 1'1c;vo. 
~II,:;: 

1"11-1 3 J; f'Jt'N tJ 
(3,AJ.t. 
111H 3'/ J"ICi'JO 

~ 
MIi .¾ l'1t)No 
.Y!jl: 

ir'v/ Jt, i'?tN<J 

ljV/fl > 7 l"lof/(Jl 

,YJ,:t 
MIi 38 1'1tHtJ 
13A.5£ 
J.' t<.i~£PS 

u 05 o ,. :.u. JS. 1·l 

/<15/;RS 

LJD5 

Pi/5£JC5 

3' /<.lSf.X 

ERDF CELLS 9 & 10 CONSTRUCTION· 
MATERIALS RECEIPT INSPECTION 

QUANITY SPEC ACCEPTED 

l EA 
()6CJCI :.<. - DO · /1' 'cO G '7 o/fJ 3-.)2-i(; 

J EA 
o16a:JX-DO -rW<)5Cj '7i.J 3 -»- /0 

) t/J 
UC-6-< -DD - ;n()o -~77 

( l?t0 3-Jfl-/() 

()f:,Oox - DD .. fV},'057 1/J 3 . 3o- /0 ) EA 

J VI 
06cr:JX - OP - ,...,()0 58 ~ 4-9-16 O[TA;L ,2_ 

I EA ~l) 3/·i -lO 

JU 
1.,,-, 
--j/J '-I . Jl· I~ 

I £A ,/7 ;IJ '-/ -,µ·It 
C}6CO X - DD -1'1Ct:i5f3 /7. 

Date: 3 ·· .2,2 - /C) 

STORED LOCATION 

JI/// 
N/A 

J--t//l 
N/A 
N/A 

J.tC1 

NJA 

J...l/A 

I VJ D€T,1iL I tJ £.-.3-Jo -NIA -· 
3 EA c)'c~6X-- DO · )'14957 

yb 'l~o-10 N/A ~i:co><- oo -r,,..,)~:.:t 

'-I £A -t, F.2,, "7-.2o-Jo JJ/A 

;} £/.I } '-/!J 1-23-J:! NIA 
I 

, 
5 EA (~lµ ')-.21-lo .tt/4 

' -, 
2 l:✓-1 19.li 9-:,21-t Al/A ., 

J EA '\ D (1/J Ju -J.). ,w N/A 

B: Page 4 of 105 
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I 
I 
I 

I 
I 

ERDF CELLS 9 & 10 CONSTRUCTION 
MATERlALS RECElPT INSPECTION 

I 1ra,1 I QIJA,'IITY SPEC ! ACCE.0 Tc0 

i tlJ.5; /b\J (,a(Pl.,JJ-/G I i £4 
Ct;C'o Y · 5',P- 1'1C:><., 3;2 !9-J 1-A;f-lO 

I 

i 
~J 1-Ju~/o I LEA?( i:JE.Tl!f--·,r(N } 'fA J<.') <;,-=7<. i 

J:"'l,l£JON C&"ll.J-1..IH(; J. £A b.J Jo-5-1( 

Aj I ' t lf36t.J J EA ~ v f-ft'J )0 - 5 -J(; 

I 

I 

I I 

I I 
I I I 

' 

I I , 
I 

I t I l I I 
' 

B: Page 5 of 105 

0:;i te. c; -,28 - /0 
; 

STORED LOCA TlON 

B/~1.: __ )C, 

/3111~ 

!3ril.JL 

8)V)IJC-

'· 

I 
i 



I 

IJ ~ ,, ;2El-'tN:G!. 

lf"'ltmL CAN 

ERDF CELLS 9 & 10 CONSTRUCTION 
MATERIALS RECEIPT INSPECTION 

i QIJ,.lJIITY SPEC i ACCE?Ti:0 

) l:i I' CfiP );2. "E7I 

~ p EALL VALL£ b f7l 

D l ' X b 11 
J,;e;t,1(£k!_ TU ;i £1 

L; I• PIPE. Pv'{_ ,,to ff 

> 11 

;°) f£ 1..::YC 216 FT 

)~" PtPE n-c.. 8C>Fr 

)1 , l~PE 1.:=:t/C L;CJ FF 

~ ''P>PE ;=t,r: ,2C> Ft 

tY/L , ct:,~10-rr ) c/-t ":D 
ll II 7 fl/TE v'/-}Lvt 

l12 '. /!./!TF_ \ ,'/)LI.,,-£ l j_-,4 I 
I I 

I 
I 

I 
! \r---7 I 

I 
I 

2 .. p 11~',: 

i ,le rr I 
I - • 
I ,7t-·, f:: / · 

'°:V 8 : Page 6 of 105 ', _ _; 

. . . - · . - - j :1 ; , J , . 

I 

' 
i 

;::/ ,, ·7 , Data J --~ -> -10 

STORED LOCA Timi 

N)A 

I 

! 

-.- h 
! 

' - ! ·. / 

I 
i 

-
) 



ERDF CELLS 9 & 10 CONSTRUCTION 
MATERlALS RECEJPT INSPECTION 

I IE~,I I QU~..'llTY S?EC . .l..CCE?Tc0 

L jl !?, I '-J /'L1JVD FUiJ./61. ,1 E1 

3''x)'' &,t£HrJ-/G ,2 £A 

.J " 1-:Uv, I ;z EA 

3 '' FLf1JJv£ /i!.IHC 8 £/I ) 

l ''&' . fYILL VALL£ JO EA I 

) ~" l/ i:-.11 ;:; BALL CJ./fl:,J<. ,/ J!, ,,J. t::/1 

f I• 

)1 m. t; El-I 

~ ''x 3 1
' TE£ 

I ~-1 ·· 9tt· 

l3 1 
' B/-/LL v'ALv ~ 9 EA I 

3 '' J'Y/U CiltCJ<. .,2 EA I 
)~" Plt(6 L/tJI I 

STORED LOCATION 

I 

~~ ~-' _''x_J_''_B_l_~_JN_G-----+_l}_t.._-r_l -'/ __ --+ ___ _;_/ --4 __ ~/ __ -j ____ ---;j 

J ~ ,, FLt<fNL'-£ I _29 u-1 I 1 I 

B: Page 7 of 105 



ITEM 

18 " DI<. JI 

~} / •·.,-, ... ~-
t ',,L I I/ ;::_ 

) Hf' Ptl?JP 

? 5 1-IP J?tv,f' 

) 1/i_ ,. D~ JI P1P£. 

67 
11 

D/2. JI p;f£ 

/;." P£JZF ?1P;;. 
11 ,. JA; nAJ.JGt 

A0/1Pr£J< 

3Jcl BALL 1,/-/LVE 

) ~ .. ft)LY a,PtM 

_3 I, .P{)L'I GJ2Ct;V!;. 
.;;--rtEL Tf!RF.J:JD 

FJTnJ•IC-6 

'&;LT KrT3 

TE.P.;VJ INlfT JON 

1-,i· /' /-lP 
- -t Lf{J7<b F V-f>t-

f""nv~) i>Jf...,!; 

9 J I F /JJ)J--165 

:b,. (_j/?_ 

l'' l)~ )/ 

io '' 1 ·•1 .l);vJP 

-½ II 

841..L W/Lt,-'E. I 

x't:CJZ 0./-JJ"l/~ 

Jc_)' ' {;//TE ~/t/Li-t 

ERDF CELLS 9 & 10 CONSTRUCTION 
MATERIALS RECEIPT INSPECTION 

QUANITY SPEC ACCEPTED 

7WFT 06(.'0x-,5/:J· /7(()).J_ yl-.J 5'- i,:,' ,Li 

4 EA 
e,,,"(,--a;r,,< - _97 - /''l70 3;2 

~J s -;l'/-;i) 

J£A i ft 
)JLJOFT i ~ 
6tJ(J FT O60CJ x- S.P- f"'o~3,2_ j'/J 6- J-16 

ljt) fT. 
"" ~ "'\7 

JJ. £A 

t EA "'\i,7 \ 7 

LJEA ylJ/,--)6-/() 

j EA ,b 
4EA ~ 1/ f?lJ 6-Jo-1.-:; 

3,J. £A ~ ,vfJ I, -~_,? -It: 

3 EA ~ VJ 
\/IJ ) -)'t/-11 

} f7l ~ (bl; i,-Jo-Jc 

/4 Ul ~ - <;?J 7 ,_) - )C) 

8£/1 :o}J ?-6 ·k 

) fA 
!_,.tJ Ff <( ? -~ 17 

9£A I /I) ?-l.5-)t, 

) t>J 
JE/) 

) E/-} \ \ ""; ) _, 

B: Page 8 of 105 

Date: ,5 ·- JO-ID 

7 

STORED LOCATION 

B;v1uc. Co;JcX 

[:9"'1/.JC, (;,CJA/ty' 

~ 
'J/ 

&/"')/JC, C,(Y.)£.X 

\ t7 

\ 7 

\ 7 

>Jr!LG CLY/&>< 

i3f')/Jc (;thV[)< 

~ 

+ 
'b 

"-:-.v 

~,-
D ,, 



ITEM 
)6 '

1 /3LJNO FL.MC£ 

3 '' Of<t! 

j/) ",<I./ '' f)K JI 
11:;FJ']tu' w/-. 'F£[' 

,t>" SO!'c JI 
FA 1.!.,:li>O TJ"? 
8 •I £)f<. JI 

/;}" VA 17 X '-l ' ' 
£HD C0fJft,ALIZ£i'?. 

;_/ 1
1 (Ale VAL v€ 

8''441£ v'Ai,.l,£ 

JtJ,, c~ v,4L..l.,£' 

JA.1 
11 Pvc 

FLAN~~ 
jO x 16 J6iNT5 

JO~ Jb j()JA.fT~ 

8 'X Jl. PJt:,~ 

))'' ;='l[f<.F ewe 

).2'' 01<. JI PIP!! 

,, 
J F°17T1J-..IC,S 

3 '. Fl[TJN<!:,~ 

FU•tJ J")()f-11 flJ!<. 
1.2" ?o?F. PI Fe: 
( U/-!Cil4TE.) 
U" 17£.RF. P1JJ£ 

I ( J'W ">-;) 
16) " P£J~ P1r"'£ 

{{ ' .., -r ., ]:; j-Dv. ;-ir · 

ERDF CELLS 9 & 10 CONSTRUCTION 
MATERIALS RECEIPT INSPECTION 

QUANITY SPEC ACCEPTED 

?E/-/ 
k;,t-cox- ~✓-n(..63.2. C)..J '-/-,,ll-/6 

MFr I 

J. DI 

5&1 
bt:tPF1 ' 17 17 
t>EA 

D6t."2X--.S'P- r1t."o.3:< :;IJ 9-:Zg~ /(. 

LJM 

JtA 

J EA \ b' 'i7 

3'-1 UJ 
d(:..~oX- 9-/'1t'cJ3;. c;lJ S-3-IC 

Bo EA (!)/,,t'O X' -.sfl-/'1C<'3;l. cj/J 5-l/-JO 

}JCOFr 

;)o FT 

3.JO Fr 

2;}4o Fr ~;;"' '\" SJ 

lj €/'J i 
.) EA f i? 
)£A 

C6'-'0X - p7.. ;'10.J2. y1tJ 5-S-ie, 

Date: /.; -12-16 

STORED LOCATION 

l</11/Jl, CCNE>< 

\ r7 
BY'1tjc CmJ£X 

~ 

J3frJIJ~ CCIN£Y 

Sr-1 tJ C C,C,y\/ EX 

~ [7 

\t? 

rv~·,tJc CCND< 

)_580FT 
O/;i,'();,:"-5f'-1'1cv..Y. c:;7!J .5 - jc.1- i, . f31'1t..JC. C.CND< 

JHuFr 

QJFT 

/:.I) Fr. 

U.'' iA'~ ii l]Ja FT "':/7 '1' \i} 
·I 
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ITE1vl 
;v ' ·x ib '' i7WK 
f.:?£Nt n,; A i/C:N ~ 

/)II;,( /;l_ I' T/!JJ I< 
f?'JZN £ rf2ArJO~ 

~••or<n x t 11 1)1( 17 
'TF:l< r'l!NAT/01'1 

8" IA<. ) 7 ,,< t.; " 
IC ~MTf{,4/) 7r.d 

'-''o:.!. J7 X:;2" 
CD-l'Tl<'.llt 1? L-11 

J;l. '' DR I?~ g " 
C£Hm.AJ1?J:"~ 

I I x -1/s,i F/J-WGc 
AOAPTSI< 

;). ' 'oP. II t/?5 9CJ" 
~, fVll/ NOP!t. 
}O" Of{ JI 1l'5 
12./J,-, ,/1,.? /~ )}-IC, 

!J" OR._ JI 1175 rr£ 

~"Of~ JI -.<"6 '' Cf<. i7 
T£flr,1J-.1ATltJ-.l 

2" a< JI )J~ 

o tJJJt,/£ ArAPWZ 
)_ii DA JI )P5, 
B/k•l.t'uP t?11v/.., 

jO'' ct,l. I I 1< ){,"OJ( J7 

'TE.f/.r1 i>-IAnol-J 

JO'' Oil. JI JP5 
FUWG[ AoAP1'FF 
K5" a<,JI JP.5 
~ Lkl/'..j.- A"n J/Fct<. 
10'' Oft. JI if> . 
I il.1.1r1 K/,tP f?J>../t:,, liR1•J-J 
g•I 'TJ'~ 11 1•~ // vr II 

:-:J-- •• - ,.-,. ,-,_... 
~ ,,_ 

IJ'' 01<. , , >< u ··o-fl- 1'1 
-r£j<'1") l>-iA 'J/CN 

JO i, J)I<. JI JC 1//' 02. I 7 

B" 1?5 Bu,-.J1J 
FLAN!£ 
8" L vs,ricr£R.. /,,Iri 

l/ '' BL/ N{) Fl..JN&i. 

ERDF CELLS 9 & 10 CONSTRUCTION 
MATERIALS RECEIPT INSPECTION 

QUANITY SPEC ACCEPTED 
v6C'Oi<. -St - f'ttJo.3;} 

q/J tt .,2(})- /1. } Ell ,2,l/ 
0600;,<- .sP- r?r,;03;2 ~ 4-.JO-JtJ 

1 £A ).l/ 

Ot,CC/x -.5f' · !"1C,'O 3..:l. ~!J lt-.20'-IO ;2 UJ .J.. l/ 

JLJ EA 
ouox -517

-~ .3.2 y/J 1/-;; ()-~ 

ot oo >C - .5?- l'1eO 32 
9J'-l--»10 lj £/-l 

l/£4 
06001<--SP- n '-'-'03.Z '9/J If·»· 16 

3,,2 &1 
df, ()6 ;< • 5 P -r-ico 3 :2.. 1t.J t;-.J.J-,(; 

Date: l/ -;2o- /() 

STORED LOCA TlON 
/S1"~,)C.. CfY-/cX 

8/1'1/JC, UN£,X 

fgv)/._J(,, CCJ,.ID( 

gl'1t-)( CO/£)(' 

Br11U Cd-JD< 

Pl"lLt,, C.,CN0< 

&r,t..Jc... CC'-i--lEX 

06i.."<>;,c -5f'-1'1C:03.:Z 7/J f/-,J./-JO /3Plt.Jc,., c.,.c.,JU 2 £A 

'-I £"/-J ~J 'i-.J;J-10 Erll.X.. CLND< 

) EA "t1 ~~ 'f -,2.J- iO l3r1UG CCV<-/£)< 

;; EA 
otLox-.5P-na,,3.2 

C/IJ 4-:E-1c JgVJt.;(__ CCN£X 

;)£A 

) £A \ r? ,17 \ 17 

)L/ [A 
od,.,1();< -5P.- 'f'1003.;J 9 J LJ -,lJ -,t: Sri?Jc., CLJJJ Ex' 

b £A 

8 VI 
)lj £/-l 

:J_ £A 

})<JtJ FT 

) CA '-.t:;7 \ t7 v' 
c.'6.X.< · ;iJ - ,·,c:o.3.2 CJJ ~J-.ll-10 BrUJC.. Ct)N£)<' 2 E,tJ 

)._ £14 + i ~ 
B: Page 10 of 105 



ITEM 
8 "OR, JI J( i;2 '' vX Jl 

'-t "vi~ " x t} "OR ! 7 

..2 ' 11}/<. Jj ·,< t '' ()f<. 17 

/0 "OI~ JI -x lb '' ,::r?. i7 

i.1 ''0<11 )( '"01<. 17 
C/A" 

Jt> "Cl<.ll x It" Of< )7 
C/O" 

B" Dfl., /I 1< 12·1 0~ !'7 
°lo" 
4"0f<JJ x8"ot2. ,7 
10° 

1..; "Cf< 11 xJ •·1~1<- ,7 
21,'i~ 
)6 ,, DI{ 17 x JO " 

;t:',.JI) cEJ.mijll lZD<.. 
I)'' DJ? 17 ,cf '' 

~O CO-l/71./?UJ.O\ 
lJ"OR.. Ji ~ s ''oN. 17 

~5" 
)''~ JI JPS 
Fl/JNt,€ AD4Pr£~ 
1.2 I' lEAK a.7£C.ilt'N 
PW£71?;m<>,41 

l1 " DR II >< t "I>1?, /7 
lf>)O ~llfl')JJJA1"it>N 

LJ'' /}(~ JI JJ~ 9ot1 

NOP£ 39of). 
L1 ' ' D~ JI !1~ PIP£ 

l)/Di'£ JLttJ!} /)i .'IJA F? I~ 

·,••u~II 1f'.5 TE£ 

t9" O<. // 1Pj F/.fiJJl''€ 
AOAPTlJ<. '?ill'J~ 

U<.?"0: JI ,0 Fl,AJ-1{,E 

lj)i)/)P'Tl]~ 1>40Q 
t1 " [;12, II I/~ ;:I..A)-t,[ 

ADA;>rr:1< 
L(' DI<.. II )/75 ~t,lP 

Ir? 11'11', i7tlC77L€ 11Z.ON 

L(' X g JI T111,JV., 
,wE.n<A ,ll:,.J 

ERDF CELLS 9 & 10 CONSTRUCTION 
MATERIALS RECEIPT INSPECTION 

QUANITY SPEC ACCEPTED 

.JO FT cu,ox· . >Y- /" )Cid .2. r9tJ L/ ·)5 ·)0 2,q 

;;60 Pf' 

86 F't 

9COF1 ~D" 

) VI 
06Cv~ ·517- 1'1~'632 
J , L/ 

} £A 

I EA 

3 £4 

J EA 

)lj [A 

lj EA -.;!7 ~7 

L; EA 
ol(;u:,( ~5P- Y"lCl•3.Z 

2 .9 ?LJ 9-11-ttJ 

.2 £/-} 
ou-ox · !>P -ricos2. 
2 . ..3 9'/.J 3/-J~ • /CJ 

) EA 11 .3 

I EA lJ _ lj 

LJ EA ? s 
/,)Cl FT J..3 

). £A J. . 3 

.2 £A ). 3 

LJ £A 1. 3 

JO EA ) , 'J, 

Jc} £4 ;2 ,3 ~ r7 "\v 
I EA 

l.'ltc'c..'X -5P · /''t..t.?l.2 
07tJ 4-JO ·i. J . '-/ 

B: Page 11 of 105 

Date: 1.../ · JS' - ir) 

STORED LOCATION 
BM tJC U'f-1£X (€A.!7 1 

51De ) 

""' ~ Br-Ji.Jc., u:>N£;< 

f.YVltJC CCNtX 

~ 11 
@llUC.,. {.,CNC.)(.. 



Cells 9 & 10 

Hydrostatic & Pneumatic Pressure Tests 
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Bra,{:, m In strum en ~__,, -6. 
\ &.iur' 19'17 ~ 

Service Dept, ~ ,. , . ____,,- 800•767•6051 

5500 4th Ave. So. •*r.- FAX 206-763-4165 
Seattle, WA 98108 · · • service@branom.com 

Certificate of Calibration 
Certification Number: 28750 

Customer Name BMWC CONSTRUCTORS , INC 

Address: 200 WEST AREA OF HANFORD 

p O #: 

RICHLAND, WA 99354 

402738-1016 

Branam Order #: 428736 

Technician: MIKE MCCARTY 

Certification Date: 

Re•certification Due: 

lab Temperature: 

Lab H_umidity: 

09•Apr•10 

09·Apr•11 

72.43° F 
30.93% 

Branam Instrument company certifies tt,at the following instrument meets er e1<cocds all published specifi<;acicn·s and has been 
calibrated using. standards whose accuracies are traceable to lhe National Institute of Standards and Technclcgy. The following 
e2rtiricate applies only to the insirumer.t listed bela.v. 

Calibration Procedure: Calibrated to manufacturer's specifications . 

Instrument 
o·escription: MCDANIEL 4'' 0-30PSI 1/2"LM 

Serial Number: N/A Customer 10#: 101121 

Tolerance: ± 0.5% F.S. 

Calibration Standard(s} 
Standard Model 

WIKA 65-2000 

Calibration Readings 

Condition Found: IN TOLERANCE 

Condition left: IN TOLERANCE 

Standard Serial Standard Due 

0511292 05/08/-2010 

.Calibration Standard Reading Customer Instrument Reading Acceptance low Acceptance High Units of Measure 

: 0.00 : 0.0 : -0.1 5 : 0.15 : PSI : 
f 15.00 i 15 .0 ! 14.85 1 15.1 5 : PSI ······: 

1 .............. 30.00 _····--···-··}······· ······· 30.0 ......... ·-· ~ •••.••••• 29.85 .......... ~···-·--· 30.15 ........ ·~·--·· ••• PSI ··-····••i 

k::::::::::=::::::::: = :: :::::: k::::::: :::=:::: :: :: ::::::::::L:: :::::: :::: ::::::+:::~ :::::::::::::::::::! :::::::::i=: /:::I 
0 I t t I • 

~·······························-··~. ·····························•-!•-······················ ! ......................... ~ ...................... ) 
• ' t I • I 

! :: :: :: ::=:::::::::::::: ::::::J ::::::::::::: -:: : : :: ::::::::::: :::! ::::: :: =::: := ::: ::::::: i::: :::::::::: ::::::::. :: i: · · :: :: : · 'i;.:.~~\l 
r ..... __ ·---·-··--------··-··------·-r ···-··-----·-····--· ......................... r --··------·---- ··-·-·---· 1 ............................................... 1. __ . ____________ ··--:-~ 
: : : : : : '--···· ···-·· -----····---·· ··········' ... ............ ..... .. ........ ,. ................ -.~-... ..... .... .......... .......... ........ ;. .................................... ....... ~ .... ..................................... : 
: ; ; • : 1 : 

•···· .. ···························-· ······•··· Q.A. Manager ··•·-··· ~ p~a· . ····· Da~::;'7, ::::~ ....... , 

This certificate sh.iH not be reprcduced except in full without written approval of Brancm Ins trument Ccmpany. 

Certificate Revised 12/26/2006 Printed: 12•Apr•10 Page: 1 
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Bran 
.RECEiVEO 

Service Dept. 
5500 4th Ava. So. 
Seattl~, WA 98108 

MAY 13 2010 

"llVCH ~ DOCUMEN? 
FAX 206•763-4165 CONT 11 

servlce@branom.com ' /R Q l 
Certificate of Calibration 

Certification Number: 28846 

Customer Name BMWC CONSTRUCTORS, INC 

Address: 20638 84TH AVES 

p O It: 

KENT, WA 98032 

402738 

Branam Order#: 430371 

Technician: COREY PORTER 

Certification Date: 

Re-certification Due: 

Lab Temperature: 

Lab Hum idity : 

28-Apr-10 

28-Apr-11 

72.04° F 

36.90% 
Branam Instrument company ceriifies that the fol lowing instrument meets or exceeds all published specifications and has been 
C3librated using standards whose accuracies are traceable to the Natlona! Institute of Standards and Technology. The following 
cef1ifica1e applies only to the instrument lis ted below. · 

Calibration Procedure: Calibrated to manufacturer's specifications. 

Instrument 
Description: NOSHOK 40.901-60PSI/KPA 

Serial Number: 430371 Customer ID#: N/A 

Tolerance: ± 1% F.S. 

Calibration Standard(s) 
Standard Model 

WIKA 65-2000 

Calibration Readings 

Condi tion Found : IN TOLERANCE 

Condition Left: IN TOLERANCE 

. Standard Serial Standard Due 

051 1292 05/08/2010 

Cafitxaticn Standard Reading Customer Instrument Reading Acceptance Low Acceptance High Units of Measure 
I O p ; ~ 

• 0.00 : .0 : -0.6 , 0.6 : PSI • 
r 30.00 r 3o.o r 29.4 r 30.6 1 ps1 i 
r····. · · -····60.00 •• •••••••••••• ~ •••••••••.•••• 59.8 ••••••••••••.•• ~ ••.••••••. 59.4 ••••••.•• 4 .......... 60.6 •••••.•••• ~ •• ••••• •• PSI •••••• ...j 
>······ ..... ·········· .......... ··••}••·· ............................... ; .......................... ; ..............• ······· .... ; ··•·· .................. j 
I, • • • • • 

I • • f ' • I 
... ......................... ...... .. . .. . . ................ .. ... ....... . ..... ... . .. .... ... ...... .... ....... .. .. a. ...... ...... . .. .. ----- ------- .......... ... . ...... .. ...... ........... · · ·-·"· .. .. . . .. . . . ............. .. .... ~ ' . . . . . . . . . . . ............. ...................................................... ' ...... .. ........................... .. ...... .. .............. ' ............................................................. .. ............................... · .............. ..................... · 
: : : : : : 
:, ..... --· --· .................................. ~ .............................................. :, ............ -··· ------- ....... :,. -----· -- ---· .... .................. ~ ...... .. ......... ............. : . ' . . . . >···· .............. ········ ... ······>······ .. ., ...........•............. ~ ....•.••••.•••..•••.••.... ; .........•......•......... ~ ............. ·······-.. j 
I I t I t I 

~ ............................ .. ............. ...... ~ ...... .................. ........................... ~ .. .......... -- ........... ................ ~ ..... .. .. ..... ... .. ..... .. ..... -............ ~ ............. .. ...................... ; 
f • I I I I 

I .. . .... .., .............................. .. ........ . .... .. ........ ' . .. . ....... .............. .. ....................................... • ................ ...... .. .. ... .. ,. ., ... ., .. ,. . ... ~ ...... .. .... .. ,.., ........... . ................. ~ ..... . .. . .... ,. .. ,.,. .. ., .. .. ,.., .... : 
• • I • I I 
I I I f I t 
; ..... .. ... ...... ..... ............................ ; .......... ...................... .. ...................... ~ ...... .. .................... ..... ----~- .................... ................ :. .... .... ......... ... --............ : 
~ ..................................... .. .......... ........ ;-.. .................. ....... .. ................ ··-t ....... ...... ........................ -·~·-· .. .. ........................ .... -·t ................... -..... ..... j 
' I I I I I : : : : : : 
, I I I .. 1 ........ .......... ..... .... ... ........ .. ......... .. ·-·-· .. .......... .. ..... .. ...... ..... ............. ··-· --~ ... ......... .. ......... ... ..... -. ·-............. .. ........... .. ............... .. .. ..... ........... -..................... . 
f I I I f I 
I I I I • I 

~ ... ................ ·--- --..... .. .................. ; -· ........ .. ........ ............... ................. ;. ................ .... .............. --~ .. ........... .. ........ ..... .. ..... ........ :,. ......... ........................... : ' . . . . . 
}···· ·· ·· ····· ··········· · · ···· · ····f · ········ ··· ·· · · ···· · · ·· ··· ····· ···t·· · ······ · · ·· ·· · ········ ·+· ·· ·· ·· · · ·· ·· ·· ···· ··· ····t ··· · · · ··· ·········· ··· ·l 
1 I I o • 1 
" ..... _ . . .. .. .............. .... -·· . - . .... ...... . .......... . .. . .. ......... ............. .. ... .. ... . .... .. .. .. ..... . .. ...... .. . . .......... ...... ....... .... . ..... 1. ... . .. . .... . ..................... .... . .... .. ...... . ............... -- --·-· 
• I O I • I 
I I • o • I 

' .. .. ....................... ......... ..... ........ .. ...... · .......... .. .. ............ .. ...... .. .. .. .. .......... .. · .............. .. .. ........ ............. · ..... ..... .. .............. .. .................. ..................................... : . . . . . . 
• I I I • o 

t ................................... L .................................. L ......................... t... . .................. t. .................... J 
R Date of Issue 

This certificate shall not be reproduced except In full wi thout wri tten apprcva of Branam Instrument Company. 

Certificate Revised 12/26/2006 Printed: 28•Apr•1 0 Page: 1 
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I 

Bran~m Instrument~-

"- Su.i<!I' /91'7 ~ .. ,,n ... 
Service Dept. - !!00•767•6051 
~ 5500 4th Ave. So. ~ 

Seattle, WA 98108 <4tmW3Ui-$W 
Certificate of Calibration 

Ce;rtificatior. Number: 29607 

Customer Name BMWC CONSTRUCTORS 

Address: 20638 84TH AVE S 

FAX 206-763-4165 

service@branom.com 

KENT, WA 98032 

CASH SALE 

Certification Date· 12•Aug•10 

PO#: 1 ?.A, ,n.11 - . -:::, . . 

Branam Order #: 438570 

Technician: JESSE LABBE 

Lab Temperature: 

Lab Humidity: 

73.1° F 

50 .5% 
Branam Instrument company certifies that the fellowing instrument meets Of exceeds all published specifications and has been 
calibrated using standards whose accuracies are traceable to the National Institute of Standards and Technology. The following 

.. _ !;:.eni#icaht.i!llW!es. Ofl'Y..IQJhe_in~bv.rnent lis led bl,I® . • _ . ____ ... __ 

Calibration Procedure: Calibrated to manufacturer's speclflcatlons. 

Instrument 
Description: NOSHOK 40.901·60PSI/KPA 

Serial Number: 438570·A Customer ID#: NI A 

Tolerance: ± 1% F.S. 

Calibration Standard(s) 
Standard Model 
W IKA 65-2000 

Calibration Readings 

Condition Found: IN TOLERANCE 

Condition Left: IN TOLERANCE 

Standard Serial Standard Due 
0511292 05/26/2011 

Calibration Standan:1 Reading Customer Instrument Reading Acceptance Low Acceptance High Units of Measure 

f 0.00 f 0.0 f ':.O.e f ' 0.6 f O 
PSI Oh , 

r 30.oo ~ 30.o r 29.4 r 30.s r Psi 1 

L···-········ 60.00 ··············L············· 60.0 ···············L········· 59.4 ··········L········· 60.6 ··········L·-······ PSI •••••••. .i . . . . . . 
~ ·····• .. ••···•········· ............ ~ ................................... ~ .......................... ~ .......................... ~············· .......... , 
t I o • • t r--·· · -.... -----........ ------· -··· ·----· -·r ·- ...................... -· -··-----------·-----;-----· · ---------··-------·r------------·---------·r· ----··-------- ............ : 
~ --...... -. --·-----------........... ·-- .......... ---- --- ....................... ··-................... ---. -·--·· .. -·--- ...... ··------- ........ -----............................ --................ -. -
• 0 0 • 0 I . . . . . . 
:. ----....................... -.......... -..... --........ ;. ....... ..... ................. -.......... --- -· -....... :,.. -· ......... -...... -.......... -- ...... :. ..... -.. -................................. ~ .......... --.................... : . . . . . . 
•···································>···································>·························•i-••························>······················ i I • ' I • t ' . .. .. . . 
~ ......... ....... ............................ -- ............ ~ .. ................ -- ... -- • -·- ....................... :,•• ............... - -- ... ............. --~- -- -- .. ......... -- - - ..... - .. .. ...... ~--· ........... ·- ........................ -! 
: : : : : : ............ -- ................... -----· ........................................ -- ..................................................... .... -.. ·- ............. - ........................... .......... ··-··-..... -- ...................... -· -
I • o • • I 
I t 4 I I I 

~ ................ ·-··· .. ·-.................... _ .. .. ~--· ................................. ................. r ............ -......................... ..;. ......................................... ;. ...... .. .... -· ........... _ ......... : 
1 e I • e • 

>···································•···································•··························j. ....... ........ ..... ...... j. •••••••••. ••. ....•• •... j 
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: ........... .. ..................... -- ........... -~ ............................................................. ; ...... ..... ............. ............... ; ......... ................................. ~ .. .................................. : . . . . . . 
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; r r- · t t ........ ~ 
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Q.A. Manager 
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I 
Bra( Instrument : ...rij_ 

Service Oapt. 
5500 4th Ave. So. 
Seattle, WA 98108 

Certificate of Calibration 
Certification Number: 28531 

Customer Name BMWC CONSTRUCTORS 

Address: POBOX1316 

800•767•6051 

FAX 206•763-4165 
servlca@branom.com 

p 0#: 
KENT, WA 98035-1316 

402738-1001 

Branom Order#: 424942 

Technician: JESSE LABBE 

Certification Date : 

Re-certifica tion Due: 

Lab Temperature: 

Lab Humidity: 

09·Mar•10 

09·Mar•1 1 

12.ss· F 
30.79% 

Branam Instrument company certifies U,at U,e following instrument meets or exceeds all published specifications and has been 
calibrated using standards whose accuracies are traceable to U,e Natfonal Institute of Star.dards and Technology. The following 
certificate applies only to the instrument 11s ted below. 

Calibration Procedure: Calibrated to manufacture(s speci fications. 

Instrument 
Description: WIKA 332.54 SERIES P/N 4220081 0-300PS I 

Serial Number: 369562 Customer ID#: N/A 

Tolerance: ± 0.25% F.S. Condition Found: OUT OF TOLERANCE 

Calibration Standard(s) 
Standard Model 

OM-T-150 

Calibration Readings 

Condition Left: IN TOLERANCE 

Standard Serial Standard Due 

11825 11 /19/2011 

Calibration Standard Reading Customer Instrument Reading Acceptance Low Acceptance High Units of Measure 

f"' . ' 0 ' 
0 

: 

0 

0 ° l ". -0.75 : " 0.75 ° : PSI 7 
f 15Q i 150 : 149.25 : 150.75 : f'31 ·1 
i ............... 300 .••••••••••••.. L .............. 300 •••.•.•••••••.•• L ........ 200.2s .•.•••••• L ........ 3o0.75 ••••.•.•. L ........ ps1 .•.•.•••• J . . . . . . 
;.-........ ·-·- -......... .... ----· ........ ; ....... ··-------- ··- . . ....... -- --. ··--- -~ ··· ·· .. . . .. .. .............. -~ ........ .. ....................... ; ...... --- .. -......... ------ .j 
• • t I I I . . . . . . : . : : : : : : .. .... .............. -· ------··· .......... ..... : ........ ................. ··-· .... ............... : ·•··········· ... .... .... ........... .. : ............................. : .......... ········-··· .... : 
I I I r o • 

~... .... .. .. .................. ... .. ...... : .. . .. .... ···--·- ··-·-·~- .......... ........ ····:·· ... ......... .. .................... ... .... ~. --- ····-------·-···--: 
~ ......••.•••.•••.•••..•..•••••.••.. ; •••.•.•.••.•....•••....•.••• ...•••• ~ .•..••.•.••. ••..•.•.••..•. i-••· ·· ·····················i-••···················••i . . . ' . . 
e I • 0 • • 

:--· ....... ·-- ... -------·· - . • ·- -· ..... ··:--- • • --·· • ·- -- -- ···-- - -:- -- •.•••••••• - ---- -- .... ... -~--- -- .••••• .• -- .......... --~ -- ...... ··-· • •• •••••• -- -i 
f I I f f • 
• I I I • I • ... -· ......... --------··· ........... ···--····· ---· .... ----· ..... ... ...... ... ... ... ....... --.. ---- -.. .... -------. -------... ----... .... ···-·----..... -- .. -........ -..... ·-• 
1 I I f • I 
f • I I I I 

L ................................. .t ................................... t. ......................... t. ......................... t. .............. · ...... ··1 
I I o I O I 
I I I f I I :········ ·-----------·--·-·--- ~ -- - .... . - -, ...... .. . ....... ........ . :- -- ··· ·--···--·-···--·----·~-- --....................... : . . ' . . . 
e • I I I f I ······· .. ·--------- .. ................... -·· -- ................ -.... .............. ------- ···-.. --...... .. --. ·······- ..... .. .. -- .. .. ----.. ... .. ......... ....... .... ....... ......... ... . . . ' . . . 
o • I O • I 

~ .......... .. .. -........... ... ······· ... ... ; ........... ····· ....... ... ... ·- ....... .. .. ..... ·- ...... . -· .. . .. .... ... ........... :. .. ......... ....... -· ... .... ..... .. ... :. ............. .. ....... ..... .. .. -: 
I I I I f t 

f ............. ·······- · ........... ·f · ................... ........ ·······t· ......................... f ......................... ·~··· ................... ·! . ' . . . ' : : . : : : .... : 
.................. ..... . ...... ........ ... ... ... .. . .. ....... ....... .. .. .. ..... ........ .. . .. .. .. .. . .. .. · ........... .. ........... ... ................ ' .... .. .. ... . .. . .. ... .. .... .. ..... ....... ... ... ·-- .... .. ..... .. .... . .......... .. .. .... : . ' ' . .. ' . . ' . . . . ........ ....... ........................ ... ·- .. .. .. ... ... ~ ... .. ...... ..... -......... .. .... --- .. ... ...... .. .... .. .......... .... .. -........ .. ....... -~ .. .. ... .. . .. ... .. .................... ~ ..... .. ................... ......... : 
• • • I I o 

i .... .. ...... .. _ .. .. .... .. .. .. . ................................ :.. .. ... .. .. .. .. ...... .. ............ ............... . .. .... . . ~ .. .. .. ..... ..... .. . .. .. .... .. .. ... .. .. ...... i.. ... .. ........ . .. .. .. ....... . ... .... ~ .. .. ...... .. .. .. .. .... .... ... . .. i 
Q.A. Manager 

This certificate shall not be reproduced except In full without written approval of Branom lnsl/ument Company. 

Cert ificate Revised 12/26/2006 Print ed: 15•Mar•10 Page: 1 

B: Page 16 of 105 



800-767-6051 Service Dept. 

5500 4th Ave. So. 
Seattle, WA 98108 

FAX 206-763-4165 

servica@branom.com 

Certificate of Calibration 
Certification Number: 28532 

Customer Name BMWC CONSTRUCTORS 

Address : PO BOX 1316 

PO#: 

KENT, W A 98035-1316 

402738- 1001 

Branam Order #: 424942 

Technician: JESSE LABBE 

Certification Date: 

Re-certificat ion Due: 

Lab Temperature: 

lab Humidity : 

09-Mar-10 

09-Mar-11 

72.58° F 
30.79% 

Branom Instrument company cenifies ltlat the following instrument meets or exceeds all published specificaUons and has been 
cal:lrated using standards whose accuracies are traceable to the National Institute of Standards and Technology. The fellowing 
certificate applies onty to the instrument lis ted below. 

Car.braticn Procedure: Calibrated to manufacturer's specifications. 

Instrument 
Description: WIKA 332.54 SERIES P/N 4220081 0-300PSI 

Serial Number: 400519-A Customer ID#: NIA 
Tolerance: ± 0.25% F.S. Cond ition Found: OUT OF TOLERANCE 

Calibration Standard(s) 
Standard Model 

DM-T-150 

Calibration Readings 

Condition Left: 

Standard Serial 

11825 

IN TOLERANCE 

Standard Due 

11/19/2011 

Calibration Standard Reading Customer Instrument Reading Accep tance Low Acceptance High Units of Measure 

[ 0 [ 0 -0.75 ~ 0.75 i PSI • 

r 1so r 1so r 149.25 r 150.75 r Psi 1 

l··············· 300 --···--· · ··-·· -l---····-··-· .. 300 ···· ·-· -···-···~--- --- · --299.25 --·- ··---~---·-·· ··300.75 ·------ --~----- -· __ PSI _______ ) 
>· ...... .... -••······· .................. -~·--··· --- . ---- .......... ... --- --- --- .j. .... .... .. -. --- .... . ..... -· ----~-· -.. ................................... ~ .............. --- --- ....... ; 
t ' • • • • !·-·· ... ............ ....... ........ .. ...... .. .. .. ........ ~ .. -. · ··· ····---- .. --} ...... .. .. ..... -·-·r···-··- .... ............ ............ r-·- .. ................ .. ............. ! 
I O • o • • .... ----------..... .. . ..... -- -- . -.... -- . ---· .. .. ......... ... . ··-·---.. ......... --- .... .. .... .... -- .. ... ---.. . .. ...... ··---... --... -- . .. --....... .. ·---------........... -- -- .. --··-... . . . . . . . 
t t • • • I 

~ ......... ----· --------.... -- ... ---- .. .. -~ --- ..... .. .. ............ .............. :,. .... .. ................ --- ····-~ ... ...... ........ -............. :,. ··- ......................... : . . . . . . 
i .. ...••. -···· ..••....••.......•••. -i-- •.. ·-·-... -- ......••.. ·-·· .....• ·> ··-...... ·-·· .. . -·--· ..... ~ .. ·-· --· ..... --. -··· .. ----i- . ·- ....•. -...•. ·-· ··-- -i 
I f I t • t 

~ .. .. ... ------- ·--.. --....... .. .. .. ---- -· .. .. ·-~ ................... ... -. -- .... ........ .. -- .. .. . -~· .. . .. ........ . . . .. . .. --- .......... ~ .. ... ..... ....... --....... -.. .. ........ ~ --- ... ... ........................... ; 
f f • I • I 
I • • t .. o : ... . . . ~ ................... : 
f f f I I 0 

!:::::: :::............. .... . ..... ! ............................... I ..... ······ .............. ! ............ : ............ !:::.:: .... ::=::: ..... ! 
• f ' • • • .. .. -....... ........ -·· ..... .. .......... ......... ... ...... .......... ... -.. --...... . -. -.... ....... ... .... --........... ...... ..... -- .. --....... .. ..... ... ... .. ............ .................. .. ... --· 
I I I o e I 
I • f • 0 f 

~ ... .. .. -·-........ -·-· ... -... .. -. ...... ... . ~ ... -.......... ---- .... -- .. ... .. .. ... . .... --. -- ~. ---- ....... . .. ....... .. -.......... -~ .. . ... . .. .... . ... .. --- .. ........ .. .. .. . :,. ... .. ... -· .. .. .... ..... ---·- ... : 
• I • I I I 

i ·-·· .... ··-·-. ··-··-. --·-...... -·. ·i-·· ... ---. ···-· ......... ···-· -... -·!. -· -- .. .. ·-........ ···--· -~ ···-· ........ ·-...... ··--+·· ... -· .. -··· .. ····-· ··i 
~ .. ... ------... .. .. .... .. .... .. .. ..... ..... -..... ·~-· ··-... ....... -- -- ·- ·-·· ......... ....... -~--.. -.. . ---. --· ..... .. .. .......... ~ ....... .. .. .............. .. -· ... ...... .. ~ ... -. .. --.. -. -· .......... . -: 
I f I • O O ....... ..... .. ..... ....... .... ..... ······ ..... .. .. ... ....... ..... .. .. ...... ... .... .. ---· ........ .. .. · .. .. .. .. .. .... .. ... .. . ·-·-· · .. ................ ......... ... .. .... .. .. ............ ........ .. .............. · . . . . . . . ' . . . . ~· -- ··· ....... ... ....... .. ... .. ... ...... . -- ... .... ~ ................ ...... ........ .................. ; .......... ........ ....... ... .......... ~ ... ........ -· .... ......... ... ....... ~ ..... .. -· ............. ..... -: 
L---······-··--·--·-····-···--·····L--.. --... Q.A." Manager ___ L__···- ·· ··--···-··-·· ··-·~ ---·--···--·-···--··-·-; /4· ;;;··-·-··-·_; & P~ oa'ie of Issue 

This certificate shall not be reprcduced except in full without wri tten approval of Branam Instrument Company. 

Certificate Revised 12/26/2006 Printed; 15-Mar-10 Paga: 2 
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' . 
HYDRO TEST REPORT FORM MCF-9 

BMWC Constructors Inc. 
Gauge Tested in accordance to ASME B3 I .3 

Unit: Sequence# Job Number: tjtJ-.273,Jf ------
Equipment/Line No.: )'

1x/2 • (lw/2 ogA1t/ (CJ!f<R!El< f1Rf)Area: __ _ Test# 

Service: -------------

Equipment/System Being Tested: Boiler D 

Test Medium: Water --------

Furnace D 

Other Piping 0 

Exchanger 0 

Vessel O ------
Piping System: J"x61' CP Cj FUd<. DRAIN 

Test" Pressure: 30 psi 

Reason For Test: New Piping Installation 

Starting Test Pressure: 33 
Finish Test Pressure: 3Q 

ps i 

psi 

For Test Pressures on which system: 

See Specification: 0600X-SP-M0032, 3.5 

Time: 1-'C6 An. 
Time: Jo:o:5 fl.fl , Pass/Fail: F//JL 

rr Pass Criteria: (0) -Zero Leakage at specified test pressure. 

Gauge Manufacturer: t,JJ<'A Calibration Certificate Number: ,.26.$,3:?,, 
Gauge Serial# I.Jco,511-A Calibration Date: 3/Jo Calibration Expiration Date: - 3/) I 

Comments: Pressure Relief Valve is installed on tesf pump 

Test Witnessed and Accepted By: 

BMWC Representitive 

Delhur - SUBCONTRACTOR, QA/QC 

WCH • CONTRACTOR 

B: Page 18 of 105 

Date 

Date 

Date 

DAT£ 

Hydro TISI Ropor1 Fonn.>I• 



HYDRO TEST REPORT FORl"\'I MCF-9 

BMWC Constructors Inc. 
Gauge Tested in accordance to ASME B3 1.3 

Unit: Sequence # Job Number: l/6-)738 ---- ------
Equipment/Line No.: ___________ _ Area: ---- Test# } -A 

-~__.,:'-----

Service: ___________ _ Test Medium: _W_a_te...;.r _____ _ 

Equipment/System Being Tested: Boiler D 

Piping Q 

Exchanger D 

Vessel O 

Furnace D 
Other _____ _ 

Piping System:;/' 'I( b '' Cf 9 Fl6().K Dl<'AIN 

T~tPressure: 36 psi 

Reason For Test: New Piping [nstallation 

Starting Test Pressure: ,3 l/ . psi 

Finish Test Pressure:· 3'/ psi 

For Test Pressures on which system: 

See Specification: 0600X-SP-M0032, 3.5 

Time: JO :.JS' ·A. /'? . 

Time: J1 : l$ A. f"). Pass/Fail: )?A-5.S 
Jr Pass Criteria: (0) -Zero Leakage at specified test pressure. 

Gauge Manufacturer: LJ)><A Calibration Certificate Number: .2863..Z 
Gauge Serial# l/0()5J9-A Calibration Date: '-3,/Jo Calibration Expiration Date: 3 JJ/ 

Comments: Pressure Relief Valve is installed on test pump • (t)l51<£ct1vf //C:[10),./ : D'<A JAi P)PE IJl-ls' 
> 

L vnv, ecou!o rz;, t1AJNP:U1Y UN5J£TWT m¥JfM!rnil(c<.;, CJ--/ me: LEN&n-1 
OF PIP~ )N O~l;)/;/(. TV GDNTT<.CL ~><PAN~/ON 01)£ 1V tJ/J.lfl'1 IJl!'AJ7-IEJ~ 

7Delhur - SUBCONTRACTOR, QA/QC 

/};; C\~k- ,J<n,~,.L, s:'iYL 

B: Page 19 of 105 

Date 

Date 

Date 

Hydro Tasl Rapo/1 Fomi .xl• 



PNUEMATIC TEST REPORT FORM MCF-10 

BMW Constructors Inc. 

Gauge Tested in accordance to ASME 8 3 l.J 
·.; ;/•' ' . ··., .. ,. . ···~· ·• .. · _.; ·:,_ , , ~-·, -.• •, ·· ·.-~ ,•; •. ·.1-: ' "="··"' ,., ':•( ·- .... ~:,,. ·-- ' .• i:-· , · · 1;'!:,:; .,v ;>, ., ·.i:···· ··.~} ~, 

Job Number: 40273 8 

Piping 0 

Test Pressure:
7
~cp±t-

Reason For Test: New Piping Installation 

Gauge Serial# 511292 Ca~i~rati~11-Da : 04/09/10 
I j ' '7PI 41,/, /tn_,-, , 

/ ~ , :-.:(_,.-' v1 «.. -• ~ 
Date ofTest: ;..;, - ;2.. a -/ D 

Final Test Pressure: _.L../ ..:....J __ psi 

Comments: CO.A a b.'.J:-rve,.d 6M W C. 

Test Witnessed and Accepted 

Unit: Sequence # ---- ------
Test# /A -P 

I 

Test Medium: __ C_o_m...._p_re_ss_e_d_A_IR __ 

Exchanger 0 

Vesse l D 

Furnace D 

Other -----

In Service Test D (only checked, ifio ,ervjc., lest WU performed) 

Calibration Expiration Date: 04/09/ 11 

Duration o fTest: ) '). 0 mins. 

Pass[ZJ Faill._ ____ _ 

115 '' OC!:4? 

l/ .- 22 - ){) 
elhur - SUBCONTRACTOR., QNQC Date 

~ 1,._.__L .1,.(,,_..J...._, ' <;';IL. 
iJ WCH - CONTRACTOR 

4-7..-L -J 0 
Date 

~t,_;Jl_ t/-22.- Jo 
Pnuomatic Tosi Report FDfTTI.xl• 

B: Page 20 of 105 



HYDRO TEST REPORT FORl'1 MCF-9 

BMWC Constructors Inc. 
Gauge Tested in accordance to ASME B3 1.3 

Unit: Sequence# Job Number: l/(J2Z3[1 ------
Equipment/Line N o.: y~ :3" cAl{@fl< CP l3 « °/ Area: ---- Test# _ _.,)'""--'----

Service: ------------ Test Medium: ...;W....;a;;.;t..;.;er _____ _ 

Equipment/System Being Tested: Boiler D 

Piping 0 

Exchanger D 

Vessel O 

Fl.ll1lace D 

Other 

., u 
Piping System: 9 · ><' /3 { ~A@< 1£/2.. 

Test Pressure: k} psi 

Reason For Test: New Piping Installation 

~<-/ Starting Test Pressure: -=2.a..... ___ psi 

Finish Test Pressure: cj-j psi 
= 

For Test Pressures on which system: 

See Specification: 0600X-SP-M0032, 3.5 

Time: _J .... ~ ...... ---',,2'_=?5'----­
Time: --=dl-'---'-/.::;.~....;6,:-_ -__ 

<;tt) 
Pass/Fail: 'Pa.1-v) 

'/-;2J- IO 

Gauge Manufacturer: LJJKA Calibration Certificate Number: ;2/j5...j,2 
Gauge Serial# l/<.,v<?i'/ -/; Cal ibration Date: • 3/10 Calibration Expiration Date: ML 

Comments: Pressure Relief Valve is installed on test pump 

------

Date 

Delhur -S CONTRACTOR., QA/QC 
t;-27-10 

Date 

~~t,-<J, 1~ 
I WCH - CONTRAC]f R 

L~2iJJA----
Date 

~/- 2 J-lc. 

COA DAir 

Hydro TM I Report Form.xis 
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PNUEMATIC TEST REPORT FOR1'1 MCf.10 

BMW Constructors lnc. 

Gauge Tested in accordance to ASME BJ L.J 

Job Number: 402738 Unit: Sequence # ---- ------
Equipment/Line No.: C.PLt°L Lj -~a;, (61'-rl}VNtJ/;)..f/ ;:.:>p?£ Area:---- Test# J - P 

Service: __________ _ 

System Being Tested: 

Test Pressure: ___ ) ... { __ psi 

Boiler D 

Piping 0 

Reason For Test: New Piping [nstal!ation 

Gauge Serial# 51 I 292 Calibration Date: 04/09/ 10 

Date ofTest: 1../-- 2 7 - )() .).'1./Q /IJ"I_ 

Final Test Pressure: / } psi -,f-+~--

Comments: 

Test Medium: __ C_o_rn_._p_re_ss_e_d_A_IR __ 

Exchanger 0 

Vesse l 0 

Furnace 0 

Other -----

[n Service Test • (only ,:hc<lced. if ia ,emcC(e,( WU perlim•cd) 

Calibration Expiration Date: 04/09/ l l 

Duration of Test: };26 mins . 
' 

Pass[ZJ Faill ... ____ __. 

C, bw:yu--r.) , Cd:z V 1.5, I bk.. /4 k,!, « Th/ 

Test Witnessed and Accepted By: 

Date 

C/·J • C:<;f ~ Jo 
I WCH-CONL 

~ 
Date 

lj-27- /o 
Pnuematic Tost Report Fomuls 



. . 

HYDRO TEST REPORT FOR1'1 MCf.9 

BMWC Constructors Inc. 
Gauge Tested in accordance to ASME 831.3 

Job Number: ljl) 2 7 ?A Unit: Sequence # ---- ------
Equipment/Line No.: CP.&-P"X> 9 ''.x::,B ~• CAJ?,gJEJ<. 1:...?)?c Area: ___ _ Test# _--"5'-----

Service: ___________ _ Test Medium: ...;W.;..a;;.;t.;.;er:....-____ _ 

Equipment/System Being Tested: Boiler D Exchanger D 

Vessel O 

Furnace 0 

Other Piping Q ------
L_J" G II 

Pip!ztg System: • /~ _ l< 0 CA5F,L£(, For Test Pressures on which system: 

Test Pres~re: _3J · psi See Specification: 0600X·SP•M0032, 3.5 

Reason For Test: New Piping Installation 

Starting Test Pressure: ·3J, psi Time: ) ; tJ5 
Finish Test Pressure: 3~ psi Time: ,1.'05' ~ O Al"_'c Pass/Fail: \/ , ;o..:; 

11 Pass Criteria; {O) -Zera t..'takag11 at ·pecifie<i t11st ~ress~. · <?tJ 1/~8- /{) 

Gauge Manufacturer: LJJKA Calibration Certificate Number: ;zBs=32 
Gauge Serial#l/4:½JGz --:-A Calibration Date: 3/iO Calibration Expiration Date: 5/JI 

. ' 

Comments: Pressure Relief Valve is installed on test pump 

Test Witnessed and Accept 

~MWC epresentitive 

~ j)~ Date 

I WCH•CONT~ 

~/2 
Date 

l/- 28-10 

Hydro Test Rtport Form . .xls 
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• r • I 

PNUEMATIC TEST REPORT FOR1"1 MCF-10 

BMW Constructors Inc. 
Gauge Tested in accordance to ASME BJ 1.3 

Job Number: 402738 Unit: Sequence # ---- ------
/' :,t<" I, I} d" Equipment/Line No.: cY8 . ){) :r Xu ('OIT/-JJl{l!)£Nr n J~ea: ---- Test# 3-f 

Service: ------------ Test Medium: __ C_o_m_..p_re_ss_e_d _A_IR __ 

System Being Tested: Boiler 0 

Piping Q 

fachanger D 

Vessel D 

Furnace D 

Other ------

Test Pressure; ] J psi _...,__. __ In Service Test O (only ,11ecktd. it:a ..,,,;c.,.,,,... puformedJ 

Reason For Test: New Piping Installation 

Gauge Serial# 511292 Calibration Date: 04/09/l0 Calibration Expiration Date: 04/09/11 

Date ofTest: '--/ - Jg ·· /0 J ! 30 P f' J. Duration ofTest: J,.Jo mins. 

Final Test Pressure: 1 l psi ----

Comments: 

/ 'Delhur. suircN CTOR., QA/QC 

·t_ (/ (} 
L ·. J .. c_ , -J . ~--· ...... _..I;. -I , .... ~ , 1✓ 

-
Pass[Z] 

~2Zh--=-
CM B: Page 24 of 105 

Fail.,.! ____ ___. 

Date 

1/-J/l-Ju 
Date 

Date 

Pnuama«ic r ... t Report Form xis 



HYDRO TEST REPORT FORi'1 MCF-9 

BMWC Constructors [nc. 
Gauae Tested in accordance to ASME 83 1.3 

Unit: Sequence ii-Job Number: '-/@ % s8 - ---- ------
Equipment/Line No.: CPB ef< /0 ,Z ;<6 c./1/Z'~;[.f< Area: ---- Test# L/ 

Service: Test Medium: Water ------------- --------

Equipment/System Being Tested: Boiler D 

Piping 0 

2 ''.,., ! 11 ,r:1-./J.-1,J,-J,;J Piping System: _..._ ....... ~__..(2_..__ .... L._,./1._._ .... ,~ ... "'-· 11...,1<, 

Exchanger D 

Vessel O 

For Test Pressures on which system; 

furnace D 

Other ------

Test Pressure: 30 - l/6 psi See Specification: 0600X-SP-MOOJ2, 3.5 

Reason For Test: New Piping [nstal lation 

Starting Test Pressure: JI:, 
Finish Test Pressure: . ,2 3 

psi 

ps i 

Time: °! : l,/'j lf.t] , 

Time: Jt) .' 4-j A.111. Pass/Fail; Fl/! L 
Ir Pass Criteria: (0) -Zero Leakage at specified test pressure. 

Gauge Manufacturer: Nt)SJ-!OF< Calibration Certificate Number: Jf/84/z 
Gauge Serial# ~:3tJ!>7J Calibration Date: l../ /JtJ Ca!ibration Expiration Date: ___ 4~/ ..... {,_I......__ 

Comments: Pressure Relief Valve is installed on test pump 

Test Witnessed and Accepted By: 

BMWC Representitive Dare 

Delhur · SUBCONTRACTOR, QA/QC Date 

WCH - CONTRACTOR Dare 

Hydfo r .. 1 Report Farm.,ls 
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HYDRO TEST REPORT FORi\1 MCF-9 

BMWC Constructors Inc. 
Gauge Tested in accordance to ASME 83 1.3 

Unit: Sequence # Job Number: l/~i Zs8 ---- ------
Equipment'l. ine No.: Cfl3>?' 16 2.xlz {A@ilfle. Area: ---- Test # 4A 

Service: Test Medium: Water ------------ --------

Equipment/System 8.:ing Tested; Boiler 0 

Piping G 

E:cchanger D 

Vessel D 

Furnace 0 

Other ------
\\ 1, 

Piping System: ;2 ~ b CAM1£i2... For Test Pressures on which system: 

Test Pressure: 3,0 - l./0 psi See Specification: 0600X-SP-MOOJ2, 3.5 

Reason For Test: New Piping fnstal lation 

S tarting Test Pressure: 36 psi Time: ) } ,'l./S 
Finish Test Pressure: 5 b psi Time: )2, .' 'i5 Pass/Fail: PA$<; 

1r Pm Criteria: (.o+ rere leakage at specified: te:;t ~ressim. ·$ % L£AKAG£ c;'IJ .5 -5 -/0 

Gauge Manufacturer: f-¥2$t/6K, Cal ib ration Certificate Number: J.9alfl, 
Gauge Serial# </J;,oJ 71 Calibration Date: '::J /J6 Calibration Expiration Date : ff, /JI 

17 

Comments: Pressure Re lief Valve is installed on test pump 

Date 

Deilrur · SuBCONTRACTOR, QA/QC 
<5-,5--10 

Dace 

0>~1,,., ;J . -1.~ 
Date 

Hydro fast Raport Form.,ls 
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PNUEMATIC TEST REPORT FORM MCF-10 

BMW Constructors Inc. 

Job Number: 402738 

Service: -----------
System Being Tested: Boiler D 

Piprng 0 

Test Pressure: l \ psi 

Reason For Test: New Piping Installation 

Gauge Serial# 5 I 1292 Calibration Date: 04/09/10 

Date of Test: . 5' -.5-/0 J .' 60 

Final Test Pressure:_..._! .... \ __ psi 

-Comments: 

Test Witnessed and Accepted By: 

Gauge Tested in accordance to ASME 83 L.3 

Unit: Sequence# ---- ------
Test #_,...3/&_---___ p_· _ 

Test Medium: Compressed AIR 

Exchanger D 

Vessel 0 

Furnace D 

Other 

In Service Test O Conly d>e<kc<i. itia - ,.,. ,.... pmorm<dl 

Calibration Expiration Date: 04/09/1 1 

1.5 !)111J ,:. f ./0 

Duration of Test: --ti?f!t: mins. 

Pass[2] Fail'~-----' 

Date 

/ Delhur - SUBCONTRACTOR, QA/QC 
5-;5-)0 

Date 

WCH - CONTRACTOR Date 

~/4~ 
CM B: Page 27 of 105 
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HYDRO TEST REPORT FORM MCF-9 

BMWC Constructors Inc. 
Gauge Tested in accordance to ASME B3 l.3 

Job Number: 402738 Unit: Sequence # ---- ------
Equipment/Line No.: r11., -33 T/2A,tJ.911iS:;;;cH L.JN£. Area: Test# .:5 

Service: Test Mediwn: Water ------------ --------

Equipment/System Being Tested: Boiler D 

Piping 0 

Exchanger D 

Vessel D 

For Test Pressures on which system: 

Furnace D 

Other. ------
Piping System: JO;,< )b ('. 1/15(<1'£/<., 

Test Pressure: Ju .- L/O psi See Specification: 0600X-SP-M0032, Rev !, 3.5. l 

Reason For Test: New Piping Installation 

Starting Test Pressure: ,-~ 7 
Finish Test Pressure: J 7 

psi + 5% allowed 

psi + 5% allowed 

Time:&. · 3( A ./11 • 

Time: CJ :35 Pass/Fail:~ V()IO 
Ir Pass Criteria: The test is acceptable if the measured loss is not greater than 5 % of the test beginning 

pressure thoughout the specified test duration. 

Gauge Manufacturer: NtXl-k}J,<, Calibration Certificate Number: A°'l>'f6 
Gauge Serial# 42tB 7 J Calibration Date: l~/J(J Calibration Expiration Date: l0 j 

Comments: Pressure Relief Valve is insta11ed on test pump and set at no more than 5% of the ma."<ium test pressure 

BMWC Representative Date 

~~,L ur ~ CONTRACTOR, QA/QC 
5-;7-10 

Date 

WCH - CONTRACTOR Date 

CQA-SUBCONTRACTOR Date 

Hydro TaSI Repor1 fO(lll.xls 
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HYDRO TEST REPORT FORM MCF-9 

BMWC Constructors Inc. 
Gauge Tested in accordance to ASME B31.3 

Job Number: 402738 Unit: Sequence# ---- ------
Equipment/Line No.: fl1H- ~s 'Tf2Ai\/9'J1J!£,/(;A/ /_jf-)[ Area: __ _ Test It 5/-J 

Test Mediwn: Water Service: ___________ _ --------

Equipment/System Being Tested: Boiler D 

Piping 0 

Exchanger D 

Vessel D 

Furnace D 

Other ------
Piping System: iO 'X. 16 C/-}J<JQ[l<._ 

Test Pressure: .30- l/0 psi 

For Test Pressures on which system: 

See Specification: 0600X-SP-M0032, Rev I, 3.5.1 

Reason For Test: New Piping lnstallation 

Starting Test Pressure: .36 
Finish Test Pressure: .3 5 

psi + 5% allowed 

psi + 5% allowed 

Time: 8 :05 
Time: CJ ~ {) S: Pass/Fail: PAS5, 

1r Pass Criteria: The test is acceptable if the measured loss is not greater than 5 % of the test beginning 
pressure thoughout the specified test duration. 

Gauge Manufacturer: IJ(l 'iJl6J-< Calibration Certificate Number: JA846 
Gauge Serial# ltJ,()371 Calibration Date: 4,/iO Calibration Expiration Date: ~/// 

Comments: Pressure Relief Valve is installed on test pump and set at no more than 5% of the ma.'Cium test pressure 

C epresentative w '1illt~ Delhur- SBONTRACTOR, QA/QC Date 

A=½<l¢w A- t,LL._C-l 
I WCH-CONTRACTOR 

~ - //_)JI_ 
~QA-SUBCONTRACTOR 

O.S-· /7 · /0 
Date 

~-- /Cf- I cJ 
Date 

Hyc!ro Tasl Report Foon.xls 
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PNEUMATIC TEST REPORT FORM MCF-10 

BMWC Constructors Inc. 

Gauge Tested in accordance to ASME B31.3 

Job Number: 402738 Unit: Sequence # ---- ------
Equipment/Line No.: PJ JI· 33 l&W1'21$;/CN UH£ Area: Test# 5/l-/.J 

Service: Test Medium: Compressed AJR 

System Being Tested: Boiler D 

}CJ i< ib C,CJj,(T7J/NJ'1£Nr Piping G 

Exchanger D 

Vessel D 

Furnace 0 

Other ------

Test Pressure: /() .. '5 psi In Service Test • (ooly ehcclced_ i!Join1sSnoopod(So1pT .. ,001 

Joints Snoop Tested fil" (only checked_ iffoinLs (Soap Tested) 

Reason For Test: New Piping installation 

Gauge Serial# 51 /;2.CJ·)_ Calibration Date: LJ-, 9-· /{) Calibration Expiration Date: lJ - l) - // 

Date ofTest: 5· - /1 , /{) q: 5. 7 A.fl . Duration ofTest: _/Jtl mins. , ---..'-"--

- Ir . 
Final Test Pressure: }CJ. 6 psi Passi ZJ Fail I..__ ____ _. 

Comments: The test is acceptable if the measured loss is not greater than 5 % of the test beginning 
pressure thoughout the specified test duration. 

Pressure Relief Valve is installed on test pump and set at no more than 5% of the maxium test pressure 

Test Witnessed and Accepted B : 

f; - (9 "/0 
Date 

Delhur-SUBCON RA CT OR, QNQC 

~{~.· A. ti-l~U 

,{ ·- /9-)Q 
Date 

Date 

Pnuomatic Test Report Fo1Tn.xls 
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HYDRO TEST REPORT FORM MCF-9 

BMWC Constructors Inc. 
Gauge Tested in accordance to ASME B31.3 

Job Nwnber: 402738 Unit: . Sequence # ---- ------
Equipment'Line No.: (1H -JI ZAt./lf PEN£ '!lV{Tio;J 

Service: ------------
Equipment/System Being Tested: Boiler D 

Piping [Z] 

Area: Test# 

Test Medium: Water --------

Exchanger D 

Vessel D 

Furnace D 

Other 

6 

------
Piping System: 8x)<. C/7tflfJ£1<. For Test Pressures on which system: 

Test Pressure: 30 - L/ 6 psi See Specification: 0600X-SP-M0032, Rev J, 3 .5. J 

Reason For Test: New Piping Installation 

Starting Test Pressure: .3q 
Finish Test Pressure: 3$ 

psi + 5% allowed 

psi + 5% allowed 

Time: 6 :55 Al'l . 

Time: "7:55 Pass/Fail: PA5S' 
Ir Pass Criteria: The test is accegtable if the measured loss is not greater than 5 % of the test beginning 

pressure thoughout the specified test duration. 

Gauge Manufacturer: }JC)/J}bk<, Calibration Certificate Nwnber: ,28896 
Gauge Serial# 4!0.3?/ Calibration Date: 4,/Ja Calibration Expiration Date: i/,/1/ 

Comments: Pressure Relief Valve is installed on test pump and set at no more than 5% of the ma'<ium test pressure 

,Delhur - SUBCONTRACTOR, QA/QC Date 

-~~-#-~-
---,--WCH-CONTRACTOR 

~:✓.d/4,kU--

'1:;S•LJ·/D 
Date 

;p CQA - SUBCONTRACTOR 
S"- ZI-/O 

Date 

, ) 

Hydro Test Rapo,t Form.xls 
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PNEUMATIC TEST REPORT FORM MCF-10 

BMWC Constructors lnc. 
Gauge Tested in accordance to ASME B3 1.3 

Job Number: 40273 8 Unit: Sequence # ---- ------
Equipment/Line No.: };)Jt -JI ·!AHK P'ENE.[l<A'[iCAI Test # h ·-P Area: ----

Service·. ___________ _ Test Medium: __ C.;;.o.;:.;;m;;;;.pi.;.;;r.;.;es;.;.s.;;..ed;;.;A;.;.IR;.;..;;.._ 

System Being Tested: Boiler D Exchanger D 

Vessel D 

Furnace D 

Other ------

Test Pressure: /I) psi In Service Test • (only dtec.l<ed. ifl oin!i SllOO!lod (SoaJ> Tmed) 

Joints Snoop Tested ~(only dtetlod, if Joinu (Soap Te5ted) 

Reason For Test: New Piping Installation 

Gauge Serial# 5J IJ.q1. Calibration Date: 4 ·-9·· /0 Calibration Expiration Date: 4 · °J ·:- / / 

Date of Test: s·--21 . ){) li : '-/() lfJJ// Duration ofTest: JO mins. 

Final Test Pressure: -~}(..&.) __ psi Passi / I Fail'L..-----....1 

Comments: The test is acceptable if the measured loss is not greater than 5 % of the test beginning 
pressure thoughout the specified test duration. 

Pressure Reljef Valve is installed on test pump and set at no more than 5% of the maxium test pressure 

Date 

Date 

S · Zl-lo 
Date 

Pnuernatic Tosi Report Fann.xis 
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PNEUMATIC TEST REPORT FORM MCF-LO 

BMWC Constructors Inc. 

Gauge Tested in accordance to ASME B31.J 

Job Number: 402738 

Equipment/Line No.: /v})j · }/ T/l;-lt( FEfltT(<//17Cl'i 

Servi~e: VAL v£. TEST 

Unit: Sequence # ---- ------
Area: Test# 6 --P-/ 

Test Medium: __ C_o_m....,p_re_ss_e_d_A_IR __ 

System Being Tested: Boiler D Exchanger D 

Vessel D 

Furnace D 

Other 

,r 

------
Test Pressure: psi fn Service Test D (only d!eda1, if Jolnu 3oooJled (Soap T .. u:d) 

JO ints Snoop Tested Ga-"<onJy chcded, if Jointl (Soap r .. ted) 

Reason For Test: New Piping Installation l \/EJ?!P( vAL.kf: D(,/1[N'£,S',, i('./ J'1,];t -- 2i. TE<T 

/., -- P V£J2.Jf/ED 4..,Eux . 

Gauge Serial# 5 i J). 9 2. Calibration Date: 4- CJ- JO Calibration Expiration Date: Lj- CJ .. J / 

DateofTest: -5~,,2)-JO J.:.Jo f'n . DurationofTest: )O mins. 

Final Test Pressure: /0 -. 5 psi I 
/ 

Pass .... ____ ·✓ _ __, Fail,_, ____ __, 

Comments: The test is acceptable if the measured loss is not greater than 5 % of the test beginning 
pressure thoughout the specified test duration. 
Pressure Relief Valve is installed on test pump and set at no more than 5% of the ma:cium test pressure 

Test Witnessed ,nd Acee '!By: . 
D~te 

beffiu;. SUBCONTRACTOR, QA/QC 
.5 ·-,2J - JO 

Date 

:f.>~1, < 4. 1~ 

~£I 
~QA-CONTRACTOR 

oS-• 21•10 
Date 

S-- Zl - /o 
Date 

Pnuematle Test Report Farm.,ls 
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HYDRO TEST REPORT FOR1'1 MCF-9 

BMWC Constructors Inc. 
Gauge Tested in accordance to ASME B31.3 

Job Number: 402738 Unit: Sequence# ---- ------
Equipment/Line No.: MH - Jg TllNt( {:;£)y£[7<AJ1DN Area: __ _ 'Test# 7 __,;...,_ __ _ 

Service: ___________ _ Test Medium: _W_a_t_er _____ _ 

Equipment/System Being Tested: Boiler D 

Piping Q 

Exchanger D 

Vessel D 

Furnace 0 

Other. ------
Piping System: JD· x· ib (Ax;(J£/!., 

Test Pressure: .JO-l/0 psi 

For Test Pressures on which system: 

See Specification: 0600X-SP-lvf0032, Rev I, 3.5. I 

Reason For Test New Piping Installation 

Starting Test Pressure: , ,& 
Finish Test Pressure: 3 / 

psi + 5% allowed 

psi + 5% allowed Time: j{J .' JLI Pass/Fail: _i...,l-:::>;1,._. ,_'.;{5=' '---

Ir Pass Criteria: The test is acceptable if the measured loss is not greater than 5 % of the test beginning 
r,ressure thoughout the specified test duration. 

Gauge Manufacturer: N0.51/oJ( Calibration Certificate Number: 2)J8l./l ... 
Gauge Serial# 4$6371 Calibration Date: lf/JO Calibration Expiration Date: Lf/J / 

Comments: Pressure Relief Valve is installed on test pump and set at no more than 5% of the maxium test pressure 

..,,..,-
_:j -;,2./- !o 

Date 

Ol)fuur • SUBCONTRACTOR, QA/QC 
,5 -.21- k,') 

Date 

6-r- A- 1LLfJJG 
f WCH - CONTRACTOR 

0 S· 1..-l • /0 
Date 

~~/4J(?-{_ 
;A~SUBCONTRACTOR 

..s-- ZI- ID 
Date 

Hydm TMI Report Fom,.xls 

B: Page 34 of 105 



PNEUl\'IATIC TEST REPORT FORM MCF-10 

BMWC Constructors lnc. 

Gauge Tested in accordance to ASME B31.3 

Job Number: 402738 Unit: Sequence# ---- ------
Equipment/Line No.: /11)1 -,_"s<} ZllNt/ P£;..f£rKATJCly Area: --- Test# 7·-P 

Service: ------------ Test Medium: Compressed AIR 

System Being Tested: Boiler D Exchanger D Furnace D 
Jo x Ji UYAIJ7./JN1"1C1vT. n 

P1pmg L'.'.J Vessel D Other ------

Test Pressure: /() psi [n Service Test • (ooly checked. iCJoints Snaoped (Soop r ... cd) 

Joints Snoop Tested ~ only ched,cd. ifloinu (Soap Tmcd) 

Reason For Test: New Piping lnstallation 

Gauge Seriat# _,5; /;2 CJ.J. Calibration Date: L/ - ') - /6 Calibration Expiration Date: Lj-- 'J -) / 

Date of Test: r:t -.21- JO JO! L/5 f?.t!1 Duration ofTest: _ ... J ... o ... · __ mins. 

Final Test Pressure: _ _./ .. /) __ psi Passi / I Fail._l ____ __. 

Comments: The test is acceptable if the measured loss is not greater than 5 % of the test beginning 
pressure thoughout the specified test duration. 
Pressure Relief Valve is installed on test pump and set at no more than 5% of the maxium test pressure 

Test Witnessed and Accep~Br-J. . 

(_=-·· .,..;::::µ.z_l.r.. LV-'.=:.Jn~ . .a_-?_~L---1---""~_;___,:__,:_ ___ _ 

BMWC Representative 

~o/1 
Del~CONTRACTOR, QA/QC 

5 -2-1- /6 
Date 

✓67~ ,o. t~ 
1

WCH-CONTRACTOR 

~~ ✓LJt{__ 
CQA-CONTRACTOR 

Date 

:5-- ZI - I cJ 

Date 

Pnuematic Te,t Report Fann.xis 
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PNEUMATIC TEST REPORT FORl"I MCF-10 

Bt'vfWC Constructors lnc. 

Gauge Tested in accordance to ASME 83 1.3 

Job Number: 40273 8 Unit: Sequence# ---- ------
Equipment/Line No.: i:}N- 31 TANK fENCTJZ4Tlc>N Area: Test# ?··P--/ 

Service: \j4Lv£ TE.$T Test Medium: __ __. ____ _ Comoressed AIR 

System Being Tested: Boiler D Exchanger D 

Vessel 0 

Furnace D 

1r 

Piping Q 

Test Pressure: ){J ,5 psi 

Other -----
. In Service Test • )ollly <hecl:ed, it Joints Sl!llopcd (Soap r .. rod) 

Joints Snoop Tested fil' (on/ycheckcd.ifioinrs(SoapTe,tod) 

Rmon For Test New Piping [nstallation V£r<1r-J 
) ; \(4Lv£ TF« 

I 

7-p \/£/</DW aux. 
Gauge Serial# ,5) /). CJ,2. Calibration Date: l;- CJ- )6 Calibration Expiration Date: l/ ~ CJ-// 

Date of Test: ,5-YJ-- JO 1: ()(} p ,, Duration of Test: LO mins. 

Final Test Pressure: l()j 5 psi Passi 
✓- I Faill 

Comments: The test is acceptable if the measured loss is not greater than 5 % of the test beginning 
pressure thoughout the specified test duration. 

Pressure Relief Valve is installed on test pump and set at no more than 5% of the maxium test pressure 

Test Witnessed and Accepted 

~-~ J-r-10 
8 , WC Rep esenta ive Date 

~JM Oh -SUBCONTRACTOR, QNQC 
c/-,;l/- JO 

0 

Date 

"l~-<--,. t) 1{&..-e._g, 
/ WCH-CONTRACTOR 

OS"°, 2/ • /0 
Date 

<=7#-c::__/4/L-
CQA-CONTRACTOR 

5 ·- Z/-/o 
Date 

Pnuematic Test Report Form..:c ls 
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HYDRO TEST REPORT FORM MCF-9 

BMWC Constructors Inc. 

Job Number: 402738 

Equipment/Line No.: ;2 
11 

l£11j,( l7£TE.CDCJ..J 

Service: ------------
Equipment/System Being Tested: Boiler D 

Piping 0 

Gauge Tested in accordance to ASME 831.3 

Unit: Sequence # ---- ------
Area: Test# 

Test Medium: Water --------

Furnace D 

Other 

8 

Exchanger D 

Vessel D ------
Piping System: .,t1 5iNC,L£ IJALL 

Test Pressure: 3£) - l/6 psi 

For Test Pressures on which system: 

See Specification: 0600X-SP-M0032, Rev l, 3.5. l 

Reason For Test New Piping Installation 

Starting Test Pressure: 35 psi + 5% allowed Time: ) '. Q{) 

Finish Test Pressure: '2f/ psi+ 5% allowed Time:.:Z,%x) Pass/Fail; P./155 
rr Pass Criteria: The test is acceptable if the measured loss is not greater than 5 % of the test beginning 

pressure thoughout the specified test duration. 

Gauge Manufacturer: }...)()$;/OK Calibration Certificate Nwnber: .2!:Jff-16 
Gauge Serial# l/5() ·3 7 I Calibration Date: i/ /Jo Calibration Expiration Date: 'I/JI 

Comments: Pressure Relief Valve is installed on test pump and set at no more than 5% of the maxium test pressure 

.F~-ztJ 
Date 

elhur - SUBCONTRACTOR, QA/QC 

-t:S""1' .1. 14LL{!_ 
'" WCH-CONTRACTOR Date 

~~~~ 
;-SUBCONTRACTOR 

5- ;?. '?(- 20/ O 
Date 

Hydro Test Report Form.xis 
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HYDRO TEST REPORT FOAAI MCF-9 

BMWC Constructors Inc. 
Gauge Tested in accordance to ASME B3 l .3 

Job Number: 402738 Unit: Sequence It ---- ------
Equipment/Line No.: M H -u T&IK i?Et-lETIV!n~ Area: ---- Test ft. _j_ __ _ 

Service: ------------ Test Medium: Water _;.;_=;__ ____ _ 

Equipment/System Being Tested: Boiler D 

Piping 0 

Exchanger 0 

Vessel O 

Furnace 0 

Other. ------
Piping Syst~: 9 ;,t 8 CA1<JZJ£1Z 

Test Pressure: 30 - Ljt) psi 

For Test Pressures on which system: 

See Specification: 0600X-SP-M0032, Rev I, 3.5.1 

Reason For Test: New Piping fnstallation 

Starting Test Pressure: 36 psi + 5% allowed 

Fini:;h Test Pressure: 36 psi + 5% allowed .=...;.... __ Time: £: iS Pa.ss/Fail: P/l½' 
1r Pass Criteria: The test is acceptable if the measured loss is not greater than 5 % of the test beginning 

pressure thoughout the specified test duration. 

Gauge Manufacturer: >-JQ 5)./c>K Calibration Certificate Number: JNJL//, 
Gauge Serial# 43'237 J Calibration Date: 9 /JO Calibration Expiration Date: 4/JI 

Comments: Pressure Relief Valve is installed on test pump and set at no more than 5% of the maxium test pressure 

Test Witnessed and Acee 

BMWC Representative Date 

.-k !st{Jg-
,Delhur~ BCONTRACTOR., QA/QC Date 

;L~JWc~-·cif~ Date 

S"-ZS- ~la 
CQA- SUBCONTRACTOR Date 

Hycrn T<Mt Repo,1 Fonn.xls 
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PNEUMATIC TEST REPORT FORM MCF-10 

BMWC Constructors lnc. 
Gauge Tested in accordance to ASME 831.3 

Job Number: 402738 Unit: Sequence # ---- ------
Equipment/Line No.: /'1)-/ - 22 "Wtlt< P£t,11;71?./!77m Area: --- Test# '1--P 

Service: ------------ Test Medium: __ C_o_m_.p_re_s_se_d_A_IR __ 

System Being Tested: Boiler D Exchanger D 

Vessel 0 

Furnace D 

Other l/ XI} C.Of-/17-I /1'/)V)E)./T Piping 0 ------

Test Pressure: }0.,5 psi In Service Test • (only chcclu:d. if JoinlS Snooped (Soap r .. tcdl 

Joints Snoop Tested Meanly checked, if Joinu (Soap Test~) 

Reason For Test: New Piping Installation 

Gauge Serial# 5/ /) 9) Calibration Date: 9- q -JO Calibration Expiration Date: lj .. 9 _ / / 

Date ofTest: 5-;2.5 - J() ;2. :,J.& J:/'1. Duration ofTest:__./_.Q __ · __ mins. 

1r 
Final Test Pressure: JO 5 

I 
psi Passi ✓ r Fail .... l _____ _. 

Comments: The test is acceptable if the measured loss is not greater than 5 % of the test beginning 
pressure thoughout the specified test duration. 

Pressure Relief Valve is installed on test pump and set at no more than 5% of the maxium test pressure 

Date 

5 --25 -J<) 
• elhur - SUBCONTRACTOR, QNQC Date 

-6~L, ;d_4dJ$. 
~ / WCf;~~---

~A- coNTRACTOR 

D:r. 2..S°-- /c) 
Date 

s-zs- 20/c) 
Date 

Pnuematic Test Repo/1 Form.xJs 
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HYDRO TEST REPORT FORM MCF-9 

BMWC Constructors lnc. 
Gauge Tested in accordance to ASME 831.3 

JobNurnber: 402738 Unit: Sequence# ------
Equipment/Line No.: /J1t/ ~3,1 [i1/.1H!;;•,;;5SJt)N LJfl[ Area: Test II- }CJ ----

Service: ------------ Test Mediwn: _W_a_t_er _____ _ 

Equipment/System Being Tested: Boiler D 

Piping Q 

Exchanger D 

Vesse l D 

Furnace D 

Other. _____ _ 

Piping System: )0 X i6 CAt2.i<)E/< 
Test Pressure: 3"- l/0 psi 

For Test Pressures on which system: 

See Specification: 0600X-SP-M0032, Rev I, 3.5. l 

Reason For Test: New Piping Installation 

Time: 7: 5tJ JI. l'-J -Starting Test Pressure: 3'-/ 
Finish Test Pressure: 3S' 

psi + 5% allowed 

psi+ 5% allowed Time: fj '. j't> Pass/Fail: fY-l55, 
Ir Pass Criteria: The test is acceptable if the measured loss is not greater than 5 % of the test beginning 

pressure thoughout the specified test duration. 

Gauge Manufacturer: N(J.5')t,'K Calibration Certificate Number: 2889/2 
Gauge Serial# ~/.503 '/ ( Calibration Date: ~Ii 6 Calibration Expiration Date: 1,/) / 

Comments: Pressure Relief Valve is installed on test pump and set at no more than 5% of the maxium test pressure 

BMWC Representative Date 

t .· ~~!,J; /4);£· 
Delhefr )UBCONTRACTOR, QNQC 

tflj/ifw.111,A..-<.L 
Date 

~WCH - CONTRfC}°J 

~dJLL--
(:QA-SUBCONTRACTOR 

t;/z7Jto 
Date 

S- 27- 2.0/o 
Date 

Hydro Tasl Report Form.xi• 

B: Page 40 of 105 



PNEU~IATIC TEST REPORT FORM MCF-10 

BMWC Constructors lnc. 
Gauge Tested in ilccordance to ASME 831.3 

Job Number: 402738 Unit: Sequence # ---- ------
Equipment/Line No.: flH ·· 32 1f/-}lt';lvl!S£1Clv LiNE. Area: ---- Test# )(> - ;::J 

Service: ----------- Test Medium: Compressed AIR 

System Being Tested: Boiler D Exchanger D Furnace D 
10 x ii., CONV!ir-li->-Jl::!YT 

Piping Q 

Test Pressure: lJ psi 

Reason For Test: New Piping Installation 

Vessel D Other ------
In Service Test • (only .:h,ckod, if Joint.I Snooped (So,p Tested) 

Joinrs Snoop Tested _g'(only<:hcwd.ifloints(SoapTested) 

Gauge Serial# 5 )J.,2t-i,2 Calibration Date: 1/ --? -JO Calibration Expiration Date: lj·-- 9 -J / 

Date of Test 5· -27- Jo ) I : Lt.5 It 11 / Duration of Test: )/) mins. 

rr 
Final Test Pressure:_..,_).._/ __ psi Passi / I Fail._l ____ __, 

Comments: The test is acceptable if the measured loss is not greater than 5 % of the test beginning 
pressure thoughout the specified test duration. 
Pressure Relief Vil!v is in talled on test um and et at no m re than 5% of the maxium test ressure 

Test Witnessed and Accepted By: / 

Date 

S -27-!o 
Date 

c7 CH- c:z;g.___ __ 
~CONTRACTOR 

S:-27-Zo/o 
Date 

Pnuematlc Tost Report Fomuls 
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HYDRO TEST REPORT FOR.l°\'I MCF-9 

BMWC Constructors lnc. 
Gauge Tested in accordance to ASME 831.3 

Job Number: 40273 8 Unit: Sequence # ---- ------
Equipment/Line No.: rw, 3S' µ<AN$l'Jl.55.k.N LJJ-1£ Area: Test# ii 

Service: Test Medium: Water ------------ --------

Equipment/System Being Tested: Boiler D 

Piping [ZJ 

Exchanger 0 

Vessel D 

Furnace D 

Other. ------
Piping System: ){) ;,< lb {Aj?}'()tJ< 

Test Pressure:}() -- l/u psi 

For Test Pressures on which system: 

See Specification: 0600X-SP-M0OJ2, Rev I, 3.5. l 

Reason For Test: New Piping Installation 

Time: )) :LJ6 Starting Test Pressure: 3$, 5 psi + 5% allowed 

Finish Test Pressure: 5 7 . 5· psi + 5% allowed Time: J : 'iS' Pass/Fail: P/Js 5 
1r Pass Criteria: The test is acceptable if the measured loss is not greater than 5 % of the test beginning 

pressure thoughout the specified test duration. 

Gauge Manufacturer: JJ0,9/oJ( Calibration Certificate Number: ).e8L;L, 
Gauge Serial# 436 s7 / · Calibration Date: '-/,1)0 Calibration Expiration Date: 4,/i / 

Comments: Pressure Re lief Valve is installed on test pump and set at no more than 5% of the maxium test pressure 

Test Witnessed and Accepte 

(_ &--?-ID 
BMWC Representa · e Date 

- 'l 6- 7 -/() 
Date 

OG ·D8'·/0 
Date 

! '&--(/ 
TRACTOR Date 

Hydro Test Report Fenn.sis 

B: Page 42 of 105 



PNEUMATIC TEST REPORT F0~1 MCF-10 

BMWC Constructors Inc. 
Gauge Tested in accordance to ASME B31.3 

Job Nwnber: 402738 Unit: Sequence 1# ---- ------
Equipment/Line No.: J'l,'JJ{-JS Tf</W-5111.½k)N LJ;-J[ Test# i I -e , Area: ----

Service: ------------ Test Medium: _ _ C_o_m_.p_r_es_se_d_A_IR __ 

System Being Tested: Boi ler D 
JO -~ /6 0,:NTAIN1"JEHT 

Piping [2J 

Test Pressure: }J , . psi 

Reason For Test: New Piping Installation 

Exchanger D 

Vessel 0 

Furnace D 

Other ------
In Service Test • ry cbecked, if Joints Sacopcd (Saa, r .... o:d) 

Jo[nts Snoop Tested Ef (onlychc<hd.1'!oints (S'oap Testodl 

Gauge Serial#5/ JJq.,2._ Calibration Date: l/- o/ -/C) Calibration Expiration Date: Lj- 9-- I/ 

Date of Test: 6-- !}--/0 8 -'Y5: A.11 Duration of Test: )C, mins. 

,r 
l l Passi ✓ I Faill Final Test Pressure: psi 

I 

Comments: The test is acceptable if the measured loss is not greater than 5 % of the test beginning 
pressure thoughout the specified test duration. 
Pressure Reljef Valve is insta!led on test pump and set at no more than 5% of the maxium test pressure 

~-<1--(0 
Date 

Oh,o8•tO 

.· / v 
Pnuemstic Tut RBjlOrt Form.,I• 
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HYDRO TEST REPORT FORl\'l MCF-9 

BMWC Constructors rnc. 

Job Number: 402738 

Equipment/Line No.: /1?// 5'7-.Jd C/.lxf<;f/2 
Service: ------------

Equipmem/System Being Tested: 

Piping System: ){) X //, 
Test Pressure: psi 

Boiler D 

Piping Q 

Reason For Test: New Piping Installation 

Starting Test Pressure: 36 psi + 5% allowed 

Finish Test Pressure: 35, 6 psi + 5% allowed 

Gauge Tested in accordance to ASME 831.3 

Unit Sequence # ---- ------
Area: Test# 

Test Medium: Water --------

Furnace D 

Other. 

12 

Exchanger D 

Vessel D ------
For Test Pressures on which system: 

See Specification: 0600X-SP-M0032, Rev I, 3.5.1 

· 1·0· 5c-Tune: . _ _, 

Time: ) ) :,.5.5 ,.-. _.J) /]·/ <._°7 c' 
Pa:;s/Fail: r r/...:::L> ----

1r Pass Criteria: The test is acceptable if the measured loss is not greater than 5 % of the test beginning 
pressure thoughout the specified test duration. 

Gauge Manufacturer: NoS;dt)K Calibration Certificate Number: Jif 8'1/.1 

Gauge Serial# 'j ?457 I Calibration Date: %/JO Calibration Expiration Date: ~Ii/ 

Comments: Pressure R<!lief Valve is installed on test pump and set at no more than 5% of the maxiurn test pressure 

Test Witnessed and Accepte 

b-J?-10 
Date 

,eihur=suscoNTRACTOR, QAJQc 
6-/7- /() 

Date 

vh7 ww~ ::~ 
Q{;;, •1+-/6 

Date 

CQA-scfscoNTRACTOR 
~-/7-/0 

Date 

Hydro Tosi Report Form.Al• 
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PNEUMATIC TEST REPORT FORM MCF-10 

BMWC Constructors Inc. 
Gauge Tested in accordance to ASME 83 l.3 

Job Number: 40273 8 Unit: Sequence # ---- ------
Equipment/Line No.: 'frJH ~7~ ~ COJJT7J/Nit,1£)JT 

~ G 
Area: ---- Test # );2_ - ;::> 

Service: ___________ _ Test Medium: Compressed AfR ----------

System Being Tested: }O ;x· } 6 Boiler D 

Piping 0 

Exchanger D 

Vessel D 

Furnace D 

Other ------
Test Pressure: II psi In Service Test • (only checked, ifloints Snaopm (So•pT .. 1ed) 

Joints Snoop Tested ~ecked.if!oints (SoapTcsted) ~ 

Reason For Test: New Piping Installation 

Gauge Serial# 5) ;JCJ.J Calibration Date: 9-o/ _ / 6 Dlibration Expiration Date: </ _ '} - J / 

DateofTest: 6, -i7-Jf) J.'3Z Duration of Test: /t) mins. 

Final Test Pressure: _ __._] ... / __ psi Passi /I 
Comments: The test is acceptable if the measured loss is not greater than 5 % of the test beginning 

pressure thoughout the specified test duration. 
Pressure Relief Valve is installed on test pump and set at no more than 5% of the maxium test pressure 

Test Witnessed and Acee 

BM C Representative 

aL LJ/t!· 
i:j?Jhur - SUBCONTRACTOR, QA/QC 

& -11--0 
Date 

~ts-.-. ;4. ~~ 
Date 

<{ - 17-/0 
- CQA-CONTRACTOR Date 

Pnuematic Test Repon Form.>I• 
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HYDRO TEST REPORT FORl"I MCF-9 

BMWC Constructors [nc. 

Job Number: 402738 

Equipment'Line No.: _r ..... · _,_) .... H_-........ 1 .... C, _____ _ 

Service: ------------
Equipment/System Being Tested: 

Piping System: C<}J-I[A)}../]'1ENF 

Test Pressure: 30 - l/ O psi 

Boiler D 

Piping Q 

Ri!ason For To!st: New Piping [nstallation 

Starting Test Pressure: 31 psi + 5% allowed 
<1(.2 

Finish Test Pressure: bo psi + 5% allowi:d ------

Gauge Tested in accordance to ASi'vfE 831.3 

Unit: ____ Sequence# tl 
Area: Test# 

Test Medium: Water --------

Furnace 0 

Other 

1.3 

Exchanger 0 

Vesse l O ------
For Test Pressures on which system: 

See Specification: 0600X-SP-M0032, Rev 1, 3.5. l 

Time: }() .' 31/ 
Time: JI: 31.; Pass/Fail: }3/-t.S> 

1r Pass Criteria: The test is acceptable if the measured loss is not greater than 5 % of the test beginning 
pressure thoughout the specified test duration. 

Gauge Manufacturer: t-/6~/16K Cal ibration Certificate Number: J.B89b 
Gauge Serial# lj 36:31/1 Calibration Date: l~/)6 Calibration Exp iration Date: %111 

Comments: Pressure Ri!lief Valve is installed on test pump and set at no more than 5% of the maxi um test pressure 

7-/6-IO 
Date 

Deth;SUBCONTRACTOR, QA/QC 
7-)z'- JO 

Date 

,167'_ ,.Lr€ 7-· /r·/6 
Date 

7/;<)10 
Date 

Hydro Tosi Rop<lf1 Fem, als 
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PNEUMATIC TEST REPORT FORM MCF-10 

BMWC Constructors lnc. 

Gauge Tested in accordance to ASME 83 l.3 

Job Number: 402738 Unit: Sequence If. ---- ------
Equipment/Line No.: /11/1 -66 ('/JJ<!?J[/<, Area: Test# /3-P 

Service: ------------ Test Medium: Compressed AIR 

System Being Tested: Boiler D 

Piping 0 

Exchanger D Furnace 0 

rr 

Test Pressure: ]I psi 

Reason For Test: New Piping Installation 

Vessel D Other ------
In Ser,ico Te,t ~ ---. ,.~ ,-_. ,~,,, • .,, 

Joints Snoop TestecjytJ (only choclced, if Joint• (Soap Tested) 

Gauge Serial# -~ / J,21 ;l.. Calibration Date: lj- 9 .~Jc.) Calibration Expiration Date: 1/ -9 - J / 

Date ofTest: '7- )5- ){2 Duration of Test: )6 mins. 

Final Test Pressure: } / psi - .......... ---- Pass/ / I FailL.'-------' 

Comments: The test is acceptable if the measured loss is not greater than 5 % of the test beginning 
pressure thoughout the specified test duration. 
Pressure Relief Valve is installed on test pump and set at no more than 5% of the rnaxium test pressure 

Test Witnessed and Accepte 

BMWC Representative Date 

~~lff 
elhur-SUBCONTRACTOR, QA/QC 

2~S ·-J6 
Date 

x:S ';I ui ~tl.-1 

CQA-CONTRACTOR 

Date 

7/ : ,---j 1 - ' , C\ l /( < 
I Date 

Pnuemallc Test R•F<Jrl Form.xi, 
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HYDRO TEST REPORT FORl\!I MCF-9 

BMWC Constructors lnc. 

Job Number: 402738 

Equipment/Line No.: '('111 · 32 ()AV/ )(;Hr 

Service: ------------
Equipment/System Being Tested: 

I._ ,I 

Piping System: / VAYL i@fT 
Test Pressure: psi 

Boiler D 

Piping 0 

Reason For Test: New Piping Installation 

']ll Starting Test Pressure: ~ psi+ 5% allowed _...._..,___ 

Finish Test Pressure: 38 psi+ 5% allowed 

Gauge Tested in accordance to ASME BJ 13 

Unit: Se'quence # ---- ------
Area: Test# 

Test Medium: Water --------

Exchanger D 

Vessel D 

For Test Pressures on which system: 

Furnace D 

Other ------

See Specification: 0600X-SP-M0032, Rev I, 3.5.1 

Time: 7:38 
Time: fJ.'3/3 Pass/Fail: /°?9.S.S 

1r Pass Criteria: The test is acceptable if the measured loss is not greater than 5 % of the test beginning 
pressure thoughout the specified test duration. 

Gauge Manufacturer: Nd5/-(tJK Calibration Certificate Number: )lJ/Jilb 
Gauge Serial# '-!3l337/ Calibration Date: l(,/;6 Calibration Expiration Date: '-?(// 

Comments: Pressure Relief Valve is installed on test pump and set at no more than 5% of the maxium test pressure 

D; -Pf r'\.18 
Date 

Date 

Date 

Date 

Hydro Tosi Ropon Fann ,Is 
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HYDRO TEST REPORT FOR1"1 MCF-9 

BMWC Constructors lnc. 

Job Number: 40273 8 

Equipment/Line No.: fl;/ · 3 3 DA'/Ll(;,J{C 

Equipment/System Being Tested: 

II 

Piping System: LJ OAYLJt..~/IT 
Test Pressure: psi 

Boiler D 

Piping _g) 

Reason For Test: New Piping Installation 

? '7 '12. Starting Test Pressure: -.J.l ... ..ft. ...... _ psi + 5% allowed 

Finish Test Pressure: -3 7 psi + 5% allowed 

Gauge Tested in accordance to ASME BJ 1.3 

Unit: Sequence # ---- ------
Area: Test# _..:.;/5=----

Test Medium: Water --------

Exchanger D 

Vessel D 

For Test Pressures on which system: 

Furnace D 

Other. ------

See Specification: 0600X-SP-M0032, Rev I, JJ.l 

Time: G,; 46 A ,IM , 

Time: 7 ,-·..,4:::, Pass/Fail: _.._f3_c:z."""S""''5_ 

1r Pass Criteria: The test is acceotable if the measured loss is not greater than 5 % of the test beginning 
pressure thoughout the specified test duration. 

Gauge Manufacturer: JJ05t/t'K Calibration Certificate Number: .2883/6 
Gauge Serial# l/'7£7.371 Calibration Date: LLm Calibration Expiration Date : L~/JI 

Comments: Pressure Relief Valve is installed on test pump and set at no more than 5% of the maxiurn test pressure 

Date 

/ Delhur - SUB CON RACTOR, QNQC 

] - 2o ~ (D 
Date 

D ~,.,c ;1J.-JLL ---1~'\.,A~: . f-- · lO ~tO 
Date 

o? - -7 -0 --- / j 
Date 

Hydro T••t Report Form.As 
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HYDRO TEST REPORT FORJ.,'l MCF-9 

BMWC Constructon Inc. 

Job Number: 402738 

Equipment/Line No.: i1)1 -)/~ i'7J 31 CA/<)fll;g 

S<!rvice: -------------
Equipment/System Being Tested: Boiler 0 

Piping [l 

Piping System: ]0 ;,( Jb 
Test Pressure: .!:O -l/O psi 

R~ason For Test: New Piping lnsta!lation 

Starting Test Pressure: 38 psi+ 5% allowed 

?-° Finish Test Pressure: --::::32._,._ __ psi + 5% allowed 

Gauge Tested in accordance to ASME BJ l.J 

Unit: Sequence # ---- ------
Area: Test #_......,!..,.'6 __ _ 

Test Medium: Water --------

Exchanger 0 

Vessel O 

For Test Pressures on which system: 

Furnace D 
Other. _____ _ 

See Specification: 0600X-SP-M0032, R~v I, 3.5.1 

Time: Ji'. 52 
Time: ),2: 5~ Pass/Fail: PA<<; 

Ir Pass Criteria: The test is acceptable if the measured loss is not greater than S ¾ of the test beginning 
pressure thoughout the specified test duration. 

Gauge Manufacturer: J.-1()$)/ bK Cal~bration Certificate Number: JlJf .Jl/1,. 
Gauge Serial# l/305'll Calibration Date: Y,J/6 Calibration Expiration Date: l/ /) / 

Comments: Pressure R<!lief Valve is installed on test pump and set at no more than 5% of the ma::dum test pressure 

Test Wimessed and Accept 

cS-3-)0 
Date 

Date 

Date 

Hydro Tut ~eport ;:om, AIS 
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PNEUi\-lATIC TEST REPORT FORJ.\'1 MCF-lO 

B/vfVIC Constructors Inc. 

Gauge T~sted in accordance to ASME BJ 1 J 

Job Number: 402738 Unit: Sequence # ---- ------
Equipment/Line No.: rui.:38 · Tv 3 C) (t/Nl/(JN1VJO/T Area: --- Test # J {;, ~ /::;:; 

Service: ------------ Test Medium: _...;c .... o..,.m.._pr_es_s_ed_A_IR __ 

System Being Tested: Boiler D Exchanger D 

Vessel 0 

Furnace 0 

Other 
U~k/T,4 IN!"'lbiT 

Piping 0 ------
Test Pressure: II psi In Sc:rvice Test • (only dtec:bd_ if loinu 3nac9C (Soap rested) 

Joints Snoop Tested @jc".,.,., d!cucd. 111o,n11 (Soap rared) 
I 

R.::ason For Test: New Piping Installation 

Gauge Serial# V) J.2t}J Calibration Date: '-J- c.J;- /(J Calibration Expiration Date: l; - C-J- / / 

Date ofTest: 8 -3 -)I) 2 .'6,5 ?.n. Duration ofTest: /6 mins. 

Final Test Pressure: ---1-J ... ) __ psi Pass[Z] Fail I ______ _ 
Comments: The test is acceptable if the measured loss is not greater than 5 % of the test beginning 

pressure thoughout the specified test duration. 
Pressure Relief Valve is installed on test pump and set at no more than 5% of the maxiym test pressure 

BMW. .:p esentative Date 

~ ,!_}If/,- A- 3 ·-~1c) 
Date 

Date 
, / '1' 

d~c/4~· 
CQA-CONTRACTOR Date 

Pr.1..ematic fsst Rac<in ::''Jm, . ..cts 

B: Page 51 of 105 



HYDRO TEST REPORT FORJ.'\'I MCF-9 

BMWC Constructors Inc. 
Gauge Tested in accordance to AS:'\-lE 831 .3 

Job Number: 40273 8 Unit Sequence # ---- ------
Equipment/Line No.: fliJ · Jl/ . TO 3$ <:1/KK!{J(. Area: Test# ;z 

S<!rvice: Test Medium: Water ------------
Equipment/System Bdng Tested: Boiler 0 Furnace 0 

Piping G 

Exchanger 0 

Vessel O Other _____ _ 

Piping System: )6 X J/2 
Test Pressure: .36 .- i..j O psi 

R::ason For Test: New Piping Installation 

Starting Test Pressure: 35, 5 psi + 5% allowed 

Finish Test Pressure: ~.5 psi + 5% allowed -------=---

For Test Pressures on which 3ystem: 

See Specification: 060OX-SP-M0O32, Rev I, 3.5. I 

! .' ' :Z./11 Time:~t2~~cc.--{../-

Time: 7 : 3CJ Pass/Fail: @$-5, 
Ir Pass Criteria: The test is acceotable if the measured loss is not greater than 5 % of the test beginning 

pressure thoughout the specified test duration. 

Gauge Manufacturer: }Jt)Qk;>K Cal_ibratio• Certificate Number: 28f3l/b 
Gauge Serial# 93c.8 71 Calibration Date: '/I)(} Calibration Expiration Date: l~/J / 

Comments: Pressure R::liefValve is installed on test pump and set at no more than 5% of the maxium test pressure 

., _.'I 

Date 

5€e~su~~lt"i.CTOR. Q..VQC 
B --5'--Jt) 

Date 

Date 

Date 

Hydro T•sl Repor1 Fcrm . .d• 
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PNEUi\lATIC TEST REPORT FORl.\'1 MCF-10 

BMWC Constructors lnc. 
Gauge Tested in accordance to ASME 831.J 

Job Number: 40273 8 Unit: Sequence # ---- ------
Equipment/Line No.:f?H ··. ~(./ ro ;?~ C'tV•lOlWJv/0/T Area; ___ _ 

. j-;;~- X lb • I D ( i'•('O:. 

Test# }7-JJ 

Service: Test Medium: Comnressed AIR . -----------

System Being Tested: Boiler D Exchanger 0 

Vmel D 

Furnace D 

Other 

rr 

CONTlhN/1£1'/"1 c· r'""t<-<-... .}.·L -~~+) 
Test Pressure: J / 

Piping 0 

psi 

Reason For Test: New Piping lnstaltation 

-----

[n Service Test • (co!y <ltecied, it /olnu S.Oo~ (So•p T<Slec!l 

Joints Snoop Tested~ (Ofllycl1ecbd, it!oin11(Soap r ... o!d) 

Gauge Seria.1#_5/ j,2C);2 Calibration Date: Lj .-c!;-/0 Calibration Expiration Date: <-)- c7 -J / 

Date ofTest: 8-5.,., Ju Duration ofTest )0 mins. 

Final Test Pressure: / / pst ---- Pass[:2] Fail I ______ __, 
Comments: The test is acceptable if the measured toss is not greater than .5 % of the test beginning 

pressure thoughout the ~pecitied test duration. 
Pressure Ri?lief Valve is installed on test pump and set at no more than 5% of the ma:cium test pressure 

Test Witnessed and Accepte 

\ B.\i C R.:presenrative 

,(wd J![j ~ . 8 - 5'- /CJ 
Date 

;WCH • CONT CTOR 

-4~~ 
Date 

(C A- CONTRACTOR Date 
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HYDRO TEST REPORT F0&.,1 MCF-9 

BMWC Constructors [nc. 
Gauge Tested [n accordance to ASME BJ I .J 

Job Nwnber. 402738 Unit: Sequence I# ---- ------
Equipmenr/t.ine No.: Mid -3,!f Tl) CZ CAt®Eif A:ea: Test # _ __._18.._-, __ _ 

Sc:rvice: Test ~fodiurn: Water ----------- --------

Equipment/System 8.:ing Tested: Boiler D 

Piping 0 

Exchangi:r 0 

Vessel D 

for Test Pressures on which system: 

Furnace 0 

Other ------
Piping System: Jo x )6 (Al(/f;1::..7( 

Test Pressure: 30 - LjC,psi See Specification: 0600X-SP·MOOJ2, Rev I, 3.5. l 

R~on For T.:st: New Piping lnstallat1on 

Starting Test Pressure: 3J 
Finish Test Pressure: 31 

psi + 5% allowed 

psi+ 5% allowed 

.·;1 .:. 

Time: 7:tv 
Time: 8. C;CJ Pass/Fail: f;q::;;5 

1r Pass Criteria: The test i3 acceptable if the measured loss is not greater than 5 % of the test beginning 
pressure thoughout the specified test duration, 

Gauge Manufacturer: A/1)$)/liK Cal~bration Certificate Number. ,;.2,/;J81/6 . 
Gauge Serial# l;.3t>S?J Calibration Date: lj/)6 Calibration Expiration Date: o/11 

Comments: Pressure RdiefValve is inst11led on test pump and set at no more than 5% of the ma."<ium test pr~ssure 

T !St Witnessed and Accept 

Date 

8 -c/-10 
elhur - SUBCONTRACTOR, Q,VQC Dace 

;t) "1.--4c1tt -~ Date 

Oat~ 

Hyc:ro r.,., .~lli'o<t i''.lrm.,1, 
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PNEUi\lATIC TEST REPORT FOR1'1 MCF-10 

8,y£'.VC Constructors lnc. 

Gauge Tested in accordance to ASME BJ l.J 

Job Number. 402 73 8 Unit: Sequence II ---- ------
Equipment/Line No.: ht/. 'S, Jll - Cf (' uNllhf.Ji'7Dit . ..:.:.r.m 

Area: Test 1# J/J-f? 

Service: ___________ _ 

System Being Tested: Boiler 0 

/t) X /6 (!,<JiJ77:/)f/l'?&i( Piping 0 

Test Medium: . Compressed AfR . 

Exchanger D 

Vessel D 

Furnace 0 

Other ------

Test Pressure: JI 
F J 

psi [n Service Test • (ol!ly <hcchd, it !cinu 5ooop,od [!!oap Tt:11ed) 

Joints Snoop Tested O (oa!yaicdred. il!oiau cs.u, r ... «ll 

Reason For Test: New Piping Installation 

Gauge Serial# 51 /.}. C-)2 Calibration Date: l/ _ c}-16 Calibration Expiration Date: L/- CJ - t / 

Date ofTest £5 ·-J)- /6 Duration ofT est: J r:J mins. 

final Test Pressure:-.J .... ,,_i __ psi Pass[2] Fail! ... ____ __, 

Comment!: The test is acceptable if the measured loss is not greater than 5 ¾ of the test beginning 
pressure thoughout the 3pecified test duration. 
Pressure Relief Valve is insta lied on test pump and set at no more than 5% of the ma:dum test pressure 

Date 

8 ·)1- J(J 
Date 

Date 

P~tJernatic rsst "eport i='Jrm,,ds 
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HYDRO TEST REPORT FORM MCF-9 

BMWC Constructors Inc. 

Job Number: 402738 

Equipment/Line No.: {. '£LL, q ' J/.J ' /JRJrv!RY 
Service: ------------

Equipment/System Being Tested: Boiler D 

Piping 0 

3 1, <::, JA• 
Piping System: _ D)5C,/,,./f:?&£ 

Test Pressure: 70 psi 

Reason For Test: New Piping Installation 

Starting Test Pressure: 8~ psi+ 5% allowed 

Finish Test Pressure: d Lj psi + 5% allowed 

Gauge Tested in accordance to ASME 831.3 

Unit: Sequence# ---- ------
Area: Test fl. ----

Test Medium: Water --------

Furnace D 

Other. 

·Ci t I 

Exchanger D 

Vessel D ------
For Test Pressures on which system: 

See Specification: 0600X-SP-M0032, Rev 1, 3.5.1 

Time: /2 :}-} 
Time: J1 .' )t( Pass/Fail: f?A55, 

1r Pass Criteria: The test is acceptable if the measured loss is not greater than 5 % of the test beginning 
pressure thoughout the specified test duration. 

Gauge Manufacturer: t ))}(A Calibration Certificate Number: £S3) 
Gauge Serial# 3c!}56,2 Calibration Date: 3/Jo Calibration Expiration Date: J Ji/ , 

Comments: Pressure Relief Valve is installed on test pump and set at no more than 5% of the ma"<ium test pressure 

Test Witnessed and Accepte 

,0-//4-/0 
Date 

fl · 16- t6 
Date 

vf'.J6 /0 
Date 

QA-SUBCONTRACTOR Date 

Hydro Tost Roport Forrn.,d• 
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HYDRO TEST REPORT FOR.1'1 MCF-9 

BMWC Constructors Inc. 
Gauge Tested in accordance to ASME B31.3 

Job Number: 402738 Unit: Sequence # ---- ------
Equipment/Line No.: CELL t.J - }) ' · h'<)/11X.Y Area: Test# 

Service: Test Medium: Water ------------ --------

Equipment/System Being Tested: Boiler D .. 
Piping Q 

Piping System: ~ , J7J5C,,)iAfiu 

Exchanger D 

Vessel D 

For Test Pressures on which system: 

Furnace 0 

Other. ------

Test Pressure: ;C) psi See Specification: 0600X-SP-M0OJ2, Rev t, 3.5. l 

Reason For Test: New Piping Installation 

Time: 6 .' ,J 'f Starting Test Pressure: 8,1 psi+ 5% allowed 

Finish Test Pressure: fi $' psi + 5% allowed Time: ,2. 
0
,£1 Pass/Fail: I?}:;< 

1r Pass Criteria: The test is acceptable if the measured loss is not greater than 5 % of the test beginning 
pressure thoughout the specified test duration. 

Gauge Manufacturer: /J»<A Calibration Certificate Number: JJ3..5._g;2 
Gauge Serial# l/tX)b)9 ~/J Calibration Date: 3,/Jo . Calibration Expiration Date: 3/)/ 

Comments: Pressure Re lief Valve is installed on test pump and set at no more than 5% of the maxiurn test pressure 

Delh~UBCONTRACTOR, QN QC 

-074~ WCH. 0NTCTDR 

~sc'iiNTRACTOR 
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Date 

Date 
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Date 
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HYDRO TEST REPORT FOAAI MCF-9 

BMWC Constructors !nc. 

Job Number. 402738 

Equipmenr/Line No.: C [LL JO- ij ' l f},'1),i,,y..})?Y 

Service: ------------
Equipment/System Being Tested: 

Piping System: 3 · 
1 

D!>C-H4Rt£ 
Test Pressure: 76 psi 

Boiler D 

Piping 0 

Reason For Test: New Piping Installation 

Starting Test Pressure: 81 psi+ 5% allowed 

88 Finish Test Pressure: ----'=--'"---psi+ 5% allowed 

Gauge Tested in accordance to ASME B31.3 

Unit Sequence/# ---- ------
Area: Test I# 

Test Medium: Water --------

Furnace D 

Other. 

_,2.) 

Exchanger D 

Vessel D ------
For Test Pressures on which system: 

See Specification: 0600X-SP-M0032, Rev l, 3.5. l 

Time: 6 :·3'c /.\ . ....,, 

Time: ~ -' Jo I{, 't< -Pass/Fail: Peti5 
Ir Pass Criteria: The test is acceptable if the measured loss is not greater than 5 % of the test beginning 

pressure thoug.hout the specified test duration. 

Gauge Manufacturer: tJJKA Calibration Certificate Nwnber: .29131 
Gauge Serial# 3//J,5/,2 Calibration Date: "i,116 . Calibration Expiration Date: ~/II 

Comments: Pressure Relief Valve is installed on test pump and set at no more than 5% of the ma::<ium test pressure 

Test Witnessed and Accepted By: 

' Oate 

EJ8. l..3 · / tf.J> 
Date 

fl/ ( 7 / r o 
CQA-SUBCONTRACTOR Date 

Hydra fast Report Fcm1., 1s 
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HYDRO TEST REPORT FOR.i,1 MCF-9 

BMWC Constructors me. 
Gauge Tested m accordance to ASME 83 l.J 

Job Number: 40273 8 Unit: Sequence /# ---- ------
Equipment/Line No.: _C-...e..-l\__._l_D ____ )2_11 ___ n .... Y ( .... ~ __ .,..,.. __ / Area: Test f# ,22 

Senice: Test Medium: Water ----------- --------

Equipment/System B.:ing Tested: Furnace 0 Boiler 0 

Piping 0 

Exchanger 0 

Vessel D Other ____ _ 

y I/ 
Piping System: / J- c:A.i 5 t'.'5a.v7~ For Test Pressures on which :rystem: 

Test Pressur::: 1 O psi See Specification: 0600X-SP-M0032, Rev l, 3.5.1 

R~ason F'or T::st: New Piping Cnsta!lation 

Starting Test Pressure: B& psi+ 5% allowed Time: 6 ~t3 /I wt· 

Finish Test Pressure: ~ psi + 5% allowed ---- Time: 7: r((J. •1- Pass/Fail: P'\ ·U 

ir Pass Crit<!ria: The test is acceptable if the measured toss is not gr~ater than 5 % of the test beg.inning 
pressun: thou,wout the specified test duration. 

Gauge Manufacturer: Lu J kg Calibration Certificate ~~ber: )65 J< ... 
Gauge Serial# ,/t'f),fi•? A Calibration Date: ~/!/J . Calibration Expiration Date: -a:a:3 ..... J_f/ __ 

Comments: Pressur: R!liefValve is installed on test pump 1nd set at no mor: than 5% of the rnaxium test pressur~ 

-· _,, 

Delliur - SUBCO ACTOR., Q.-VQC 
[f.- /f, .- /?) 

Dace 

'7.5 - A -:aL-12 7 WCH • CONTRACTOR 
0~ ·1.~ ·/0 

Date 

9/18/tcJ 
Q1\ - SUBCONTRACTOR Date 

Hydra r,s1 ~ei,ort :'arm.As 
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HYDRO TEST REPORT FO~I MCF-9 

BMWC Constructors [nc. 

Job Nwnber: 402738 

Equipment/Line No.: (~[,/ L 9 ·· Jf 1 5&:.c-NPAKV 

Service: ------------
Equipment/System Being Tested: Boiler 0 

Piping Q 

Piping System: I /2 '' Dl5cJIA//f:,£ 
Test Pressure: 70 psi 

Reason For Test: New Piping Installation 

Starting Test Pressure: f?9 
Finish Test Pressure: 87 

psi + 5% allowed 

psi + 5% allowed 

Gauge Tested in accordance to AS:\-{E 831.3 

Unit: Sequence # ---- ------
Area: Test# Jl/ 

Test Medium: Water --------

Exchanger D 

Vessel D 

For Test Pressures on which system: 

Furnace D 

Other ______ _ 

See Specification: 0600X-SP-M0032, Rev I, 3.5.1 

Time: 6; I~ A,,..... · 

Time: ·1 -!o /1,M Pass/Fail: @;f 
rr Pass Criteria: The test is acce[Jtable if the measured loss is not greater than 5 % of the test beginning 

pressure thoughout the specified test duration. 

Gauge Manufacturer: £ )JKf) Calibration Certificate Number: ,18f32 
Gauge Serial# ljC(JG1(j -~ I} Calibration Date: 3 )it.)_ Calibration Expiration Date: "2,}) / 

I 

Comments: Pressure Relief Valve is installed on test pump and set at no more than 5% of the maxi um test pressure 

Test Witnessed and Accepte 

Date 

Date 

~Date 

Hydro Tosi Report Form.,ls 
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HYDRO TEST REPORT FORl\'I MCF-9 

BMWC Constructors [nc. 
Gauge Tested in accordance to AS~IB 83 1.3 

Job Number. 40273 8 Unit: Sequence # ---- ------
Equipment/1..ine No.: C£Ll lo ·• )1 ,, 5E(L)NDAI<'/ 

Service: ------------
Equipment/System Being Tested: Boiler 0 

Atea: Test I# 

Test Medium: Water --------
Exchanger 0 Furnace 0 

Other 

,23 

Piping 0 Vessel D ------
Piping System: I~ 11 

f2)$CHAdC~£ For Test Pressures on which system: 

Test Pressure: 70 psi See Specification: 0600X-SP-M0032, Rev I, 3.5.1 

R!ason For Test: New Piping £nsta!lanon 

Starting Test Pressure: __._f!-'B ___ psi + 5% allowed Time: C, : 10 A....-. 

Finish Test Pressure: 8,4 psi + 5% allowed Time: 7: Af J\1t,( Pa.ss/Fail: ___ f_-~_t/._f_ 

1r Pass Criteria: The test is acceptable if the measured loss is not greater than 5 % of the test beginning 
pressure thoughout the specified test duration. 

- .L"855 I 44J 8 -~3 - /6 
Gauge Manufacturer: /..JJ)5lt Calibration Certificate Number: ;z-85_jx 

Gauge Serial# 4&6'.sz·q ;</ Calibration Date: 3 /iO Calibration Expiration Date: 3/J / 
361,5'{;.,2 '17/J 8~.23-ltJ 

Comments: Pressure R~lief Valve is installed on test pump and set at no more than 5% of the maxium test pressure 

--~ 

~-19·-h 
Daie 

8-17- )0 
Date 

Date 

Date 

Hydto T•~t .~epo<T Fcmuls 
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HYDRO TEST REPORT FOR.i\I MCF-9 

· BMWC Constructors [nc. 

Gauge Tested in accordance to ASME BJ l .3 

Job Number: 40273 8 Unit: S.:quence II ---- ------
.., ' ,.,7 Equipment/line No.: l:VI ')c, -~ S 

S<!r,ice: -----------
Equipment/System Being Tested: 

Aiea: Test it )5 

Test Mediwn: Water --------

Furnace 0 

Other 

Boiler 0 

Pip[ng G 

Exchanger 0 

Vessel D ------
Piping System: io x i6 l'/)!{!<)£1< 

Test Pressure: 30 -L;t, psi 

R~on for Test: New Piping [nstal!ation 

Starting Test Pressure: J9, 5' psi+ 5% allowed 

Finish Test Pressure: 3$ psi + 5% allowed 

For Test Pressures on which :rystem: 

See Specification: 0600X-SP-M0032, Rev I, 3.5.1 

Time: &~30 
Tlme: 7 · _?0 

... , -.: . . 

·~ Pass/Fail: ___ r_ /022_~;...._-

Ir Pass Criteria: The test js acceptable if the measured loss is not greater than 5 % of the test be<?,jnning 
pressure thoughout the specified test duration. 

Gauge Manufacturer: kl,eiSJk?K Cal\bration Certific~te Nwnber: .J16<? z 
Gauge Serial# 4?;/676-A Calibration Dace: 8 ·-1..Z- Ju Calibration Expfurtion Date: c<.f · J.2 - ) I 

Commenl3: Pressure R;!liefValve is installed on test pumo and set at no more than 5% oflhe ma:dum test pressure 

-. _., 

T.:st Witnessed and Accept 

Date 

( Delhur - SUBCONTRACTOR, Q.-\/QC Oat.: 

.efS--r.- c4. -14Le 
/ WCH • CONTRACTOR Date 

·~ . ~7 

~ ---~===:::=:?:: 
·=:suscONTRACTOR Date 
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PNEUl\'lATIC TEST REPORT FORJ.'1 MCF-10 

BM1YC Coostructors Inc. 
Gauge Tested in accordance to ASME BJ 1.3 

Job Number: 402 73 8 Unit: Sequence II ---- ------
Equipment/Line No.: .CJ.i:l 3/ ~ 57 Area: ---- Test# JS -;::> 

Service: ----------- Test Mediwn: . Compressed AIR . 

System Being Tested: Boiler D Ex.:hanger D Fum~ce D 

,r 

Test Pressur:: II psi 

Reason for Test: New Piping Installation 

Vessel D Other _____ _ 

. In Service Test • y<llod«I. it loinu 1noo\1«1 (Soaii TeSlod) 

Jo mts Snoop Tested Ef ttf dlecl<ed. it rolftu (Soap r..r«11 

Gauge Serial#$'/ UC/2. Calibration Date: Lj - 'J- /6 Calibration Expiration Date: Lj - 'J -/ / 

DateofTcst: $- JC,: -· JO f! -' )8 Duration ofTest__.._)=(j __ mins. 

final Test Pressure: _/_/ __ psi Pass[2] Fail! ... ____ __, 

Comments: The test is acceptable if the measured loss is not greater than 5 % of the test beginning 
pressure thoughout the 3pecified test duration. 
Pressure Rdief Valve is installed on test pump and· set at no more than 5% of the maxium test pressure 

BMWC Representanve 

~ IJ/L-
oJtrur: srJifcoNTRACTOR.. QA/QC 

,¢--~~ ,J, /LL/!4-(2 
Date 

/ WCH • CONTRACTOR 

og .. v;-:;o 
Date 

~c:-- _.;;;,,,r 
eQA-CONTRACTOR Date 

Pr."'ema.ric res1 R1pc;r1 ;: ~m, . .ds 
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HYDRO TEST REPORT FORi,I MCF-9 

BMWC Constructors [nc. 

Gauge Tested in :1ccordance to ASME BJ l.J 

Job Nwnber. 402 73 8 Unit: Sequence/# ---- ------
Equipment/Line No.:(?)·/ :E 32. - 3{} tu.LL 

Service: Tt</liY~C715$k>,),.J LJAJC 

Area: Test #_""'.;2-~'----
Test Mediwn: Water --------

Equipment'System Being Tested: B.:iiler D Furnace D 

Other Piping G 

Exchanger D 

Vessel D ------
Piping System: )/) X lb (AA)<)€)<. For Test Pressures on which system; 

T~ Pressure: _x.1 - L/c.i psi See Specification: 0600X-SP-M00J2, Rev I, 3.5. I 

R:ason for T~st: New Piping tnstallation 

Starting Test Pressure: 36 psi + 5% allowed 
( ,' }1/} Time: D ,o ----

Finish T~ Pressure:_?""";$., ___ psi + 5% allowed Time: ?' : ¼'li Pass/Fail: ).::::4,$.$ 
1r Pass Criteria: The test is acceptable if the measured loss is not greater than 5 % of the test beginning 

pressure thoughout the specified test duration, 

Gauge Manufacturer: Nt'.5JtvK Calibration Certifi_c~te Number: 2-kp z 
Gauge Serial# '§E'6?c· ~ A Calibration Dato!: 8 ·· i2 .,. It) Calibration E:<piration Date: 8 ·· J,2 · j / 

Comments : Pressure RdtefVa!ve is installed on test pump and set at no more than S% of the ma:dum test pressure 

T!St Witnessed and Accepted By: . 

Y-~s b .~ 
BMWC R,=presentative 

)iethur - SUBCONTRACTOR., Q.-\.'QC 

~ 1 ---//1' // /') ,, - · y', • .,,~...._.t,_ 
WCH • CONTRACTOR 

7 CQA - SUBCONTRACTOR 

~--3L-co 
Date 

~/ ..,/ ,,.., -__ :) - /(../ 
Dar.;: 

e:>15-3!·/() 
Dare 

Of5-3(- /o 
Dat~ 

-~ 

Hydro T.,I ~ei;ort .=orm <Is 
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PNEU~IATIC TEST REPORT FORJ."1 MCF-10 

BMWC Constructors lnc. 
Gauge Tested in accordance to ASME 831.3 

Job Number: 402738 Unit Sequence 1# ---- ------
Equipment/Line No.: Area: Test# 

Service: ------------- Test Medium: __ C_om_pr_e_ss_e_d_A_IR __ 

System Being Tested: ·z ; ,., ( e,,_k_ 

l:x.+..,c'f-; o., 

Boiler 0 

Piping 0 

Exchanger 0 

Vessel D 

Furnace D 

Other 

1r 

I ''le. 

Test Pressure: psi 

Reason For Test: New Piping Insrallation 

''f-/1:, --/.) 

------
In Service Test • (only dtcclced, if Jainu Swopod (Soap T611od) 

Joints Snoop Tested • (onlydle:Jred,il!oin1>(SoopTost"1) 

Gauge Serial# '-,'3-&;;?fi• ,,;t-£a!ibration Date: 8 -- J.,!· )0 

418f..,.<-'···)'1 
t

., 

Calibration Expiration Date: 8 .. !_2-J / 

Date of Test: 1 ~ I/; -- J{5 

Final Test Pressure: _ J_ s' __ psi 

Duration ofTest l, O 

Passi X 

mins. 

Fail .... l _____ -
Comments: The test is acceptable if the measured loss is not greater than 5 % of the test beginning 

pressure thoughout the specified test duration. 
Pressure Relief Valve is installed on test pump and set at no more than 5% of the ma:cium test pressure 

1 'Date 

o 9 ·/(,·-JV 
Date 

?/16/ro 
Date 

Pnuema1ic Test Report Fomuls 
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HYDRO TEST REPORT FORi',l MCF-9 

BMWC Constructors [nc. 
Gauge T~sted tn accordance to ASME BJ U 

fob Nwnber: 402738 wait: S,:quence i# ---- ------
Equipment/line No.: nH- )8 )7}D..JE.D<AVuN Alea: TAHJ< 1' 'i T:st ff __ z g_· __ _ 

Sertice: -----------

Equipm.:nt:System Being T :st~d: Boiler 0 

Test M.::dium: Wmr --------

~urnace D 

Other. Piping 0 

Exchang'!r D 

V.:ssel D ------
Piping System; 'J x B CAKJ<.1£1< 

T :st Pressure: 36- lj(J psi 

For Test Pressures on which ;;ystem: 

See Spectfication: 0600X-SP-M0032, R.!v I, 3 . .5.1 

-Reason For Test: New Piping fnsta!lation 

Starting Test E'ressure: 3Lj · 1 psi+ 5% allowed 

Finish Test Pressure: 3 3. '> psi+ 5% allowed 

Time: f: I 7 

Timi:: ft · 11 Pass/Fail: "P,. s-s-

Ir P1ss Criteria: The test is acceotable if the measured loss is noc ~-:ater than S % of the test beginning 
pressure thoughout the specified test duntion. 

Gauge Manufacturer: N(!)5Jf6K Callbr1tion Certifi:c~ce Number: d'o/607 
Gauge Serial it LJ31,3,5"J) ·/l Calibration Dace: /f --).2·'./ 6 Calibntion Expiration Dare: 8 · );l - I/ 

Comment3: Pr!ssur~ R~!ief Vllve is installed on test pump and set at no mor-: than 5% of the ma:dum test pr!ssur'! 

T:st w;messed and Acee 

i.. WCH' - CONTR.\C'.f8R- L~'\-

·1-ll <,£... t' I ~ --I tJ--l 
Q,\ suace~ff1v.c:roR-

0-J (. 1+ .. (c:;-c,tJ,l.. :!c.:.,.~c..'::''­

,'.~~/\. 
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Dace 
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PNEU~lATIC TEST REPORT FORJ.'\1 MCF-10 

BMWC Constructors Inc . 
Gauge Tested in accordance to AS~IE 83 l J 

Job Number: 402738 Unit: Sequence # ---- ------
Equipment/Line No.: PJJJ.,;_ lfi {W€ll<./!TlCN i ,;ti k '-i Area: ___ _ Test# l8 ·· P 

Service: Test Medium: . Comcressed AIR . -----------
System Being Tested: Boiler 0 Exchanger 0 

Vessel D 

Furnace D 

Other 
CoNT7-JJN),..,i~Hr p·. r:i 

'/ B 1pmg ~ .._ )'<' C -----
;) ·,,,f? 1· I,; i~ 
, ,· 4' 

Test Pressure: ~ l I psi [n Service Test • (oaly dlccbd, i!Joinis Snaopod (Seip T<Slcd} 

Joints Snoop Tested • (onJydl«llod,i!Join1S(Sc.lpTest<dl 

Reason For Test: New Piping Installation 

Gauge Serial#[;')/ )'},2 Calibration Date: 4, 7- /6 Calibration Expiration Date: 4 - l) ~I/ 
,:1 

Date of Test: ___._J_·· ......... Jlz .... -_·--_,)_C-5 ____ _ 
~ 'J.vvt~ •? - lr;. .1., 

Duration of Test: ~ / o mzns . . 

Final Test Pressure: _~(,....1--psi Fait._! ____ __, 

Comments: The test is acceptable if the measured loss is n.ot greater than S % of the test beginning 
pressure thoughout the specified test duration. 
Pressure Relief Valve is installed on test pump and set at no more than 5% of the ma:dum test pressure 

Oelhur • SUBCONTRACTOR, QAJQC 

b .,_ /, A Ji-lf2_;?._,, 

CQA-CONTRACTOR 
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Date 

~1 - (& /0 

Date 

oi -JC? ·ro 
Date 

I/ I l / 10 
Date 
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PNE Ui\-IA TIC TEST REPORT FORl'\'I MCF-10 

BMWC Constructors lnc. 

Job Number: 402 73 8 
---r; " (<- l.f 

Equipment/Line No.: _P}_tj -J? P£H£Tf2Jj[ll'N 

Service: 

Gauge Tested in accordance to ASME 831.3 

Unit: ____ Sequence# _____ _ 

Area:____ Test# ~uf . P 

----------- Test Medium: . Compressed AIR . 

System Being Tested: 

C-L:1t-r171-I NY'1 £;JT 
);) ><. i8 

Boiler D 

Piping 0 

£."<changer 0 

Vessel 0 

Furnace 0 

Other ------

Test Pressure: ps i In Service Test • {only d,ccked. i!Joirus Saooved (So.p T .. ,odl 

Joints Snoop Tested • (oolydi•cl11:d, if!oitlll (SoapTcs1cd) 

Reason For Test: New Piping Installation 

Gauge Serial# 5 / ;) Cj,2 Calibration Date: '-/ ·· 1 -/0 Calibration Expiration Date: · Lj - 9 ., I I 

Date ofTest: 1. - l6. -Le) Duration ofTest: 16 mins. 
I 

rr Passi X Faill Final Test Pressure: Lo psi 

Comments: The test is acceptable if the measured toss is not greater than 5 % of the test beginning 
pressure thow!hout the specified test duration. 
Pressure ReliefValve is installed on test pumg and set at no more than 5% of the ma:dum test pressure 

r Date 

~ * -W;;r~~RACTOR ~~- . 

~ ) . 

Date 

cr-!6--1<5 
= CQA • CONTRACTOR Date 

Pr.1.1ematlc fssl Rapon .= 'Jrm .. ds 

B: Page 68 of 105 



HYDRO TEST REPORT FORi\I MCF·9 

BMWC Constructors Inc. 
Gauge Tested in accordance to ASME B31 J 

Job Number. 402738 Unit: Sequence I# ---- ------
Equipment/Line No.: (.,'f'.fST PAI) q ftC- Area: CP e,7 Test# __£3 

Service: Test Medium: Water ------------ --------

Equipment/System B<!ing Tested: Furnace D 

Other Pipmg 0 

Exchanger D 

Vessel D ------
Pip1ng System:-"A--""""/C,-,;.. __ _ 

Test Pressure: psi 

R~ason For T.:st: New Piping Installation 

Starting Test Pressure: 7:/ 
Finish Test Pressure: 7 3 

psi + 5% allowed 

psi + 5% allowed 

For Test Pressures on which :iYStem: 

See Specification: 0600X·SP-M0032, R~v I, 3 . .S. l 

Time: j :50 

Time: :2 '. L';('J Pass/Fail: &4½ 
1r Pass Criteria: The test is acceptable if the measured loss is not greater than 5 % of the test beginning 

pressure thoughout the specified test duration. 

Gauge Manufacturer: L JJ k<A Cal!bratioa Certifica~e Number: ,,,28.5.3;2. 
Gauge Serial# ~t»5/'l-A Calibration Dare: 3/Jo Calibration Expiration Date: 3 /) / 

Comments: Pressure R~IiefYa!ve is installed on test pump and ~et at no more than 5% of the maxium test pressure 

' -~ 

Test Witnessed and Acee 

/1-,;i -/1? 
Date 

)/--.;- /{) 
Dare 

I I · o 2., · t (,2 
Date 

Date 
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HYDRO TEST REPORT FO&\I MCF-9 

BMWC Constructors Inc. 
Gauge Tested in accordance to ASME BJ l.3 

Job Number: 40273 8 Unit: Sequence /# ---- ------
Equipmenul.ine No.: (' !<£ sT PAO }() P\,(, Area: e,'P JQ Test/# ,3 1 

Service: Test Medium: Water ------------ --------

Equipment/Syst.:m Bdng Tested: Boiler 0 

Piping Q 

Exchanger 0 

Vessel O 

Furnace 0 

Other. ------
Piptng System: PVC For Test Pressures on which 3ystem: 

Test Pressure: ?O psi See Specification: 0600X-SP-M0032, Rev I, 3.5. l 

R~ason For T ~st New Piping Installation 

Starting Test Pressure: ?6 
Finish Test Pressure: '2 t / 

psi + 5% allowed 

psi + 5% allowed 

Tll'Ile: J: -~i> 
Time: /.,' : '.1'..i Pass/Fail: 

J • 

,•') ·;> ('' (:~ . > 

1r Pass Criteria: The test is acceotable if the measured toss j3 not greater than 5 % of the test beginning 
pr-=ssure thoughout the specified test duration. 

Gauge Manufacturer: l )it</1 Calibration Cert°H'icite Nl.1!11ber. ,285,3;2 
Gauge Serial# 4(;)()519-/J Calibration Dare: 3 )Jo Calibration Expiration Dace: 3 /JI 

Comments: Pressure Ri!lief Valve is installed on test pump and 3et at no more than S% of the ma:dum test pressure 

Test Wimessed and Acceptr·BY1 
/ 

/ ;,f),11,,1 
__,...-..' _ .. _/._,-=.;;C-£,_·;.;.~:...._.1:-__ ~-4-SJ...4-.:;;..;;; ____ _ 

/ / BMWC .:presentauve 

V ,~ /2
1 L /2£· 

· Delhur - SUBCONTR.J...CTOR., QA/QC 

/J\1- ,J. 1Lf...}~ 
\VCH • CONTRACTOR 
' .. / 1 · : . 

.• . / ,c_ (_, ;,,, '--· 

I CQ.-\ - SUBCONTRACTOR 
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... .. , 

/;.- 9-/u' 
Date 

//- c.} -/(1 
Date 

ti. 07. lo 
Dace 

i l/1/1u 
Date 

H\'ctO r,sl ~~Ort .: ~,m AI S 



Cells 9 & 10 

Torque Reports 
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TORQUE WITNESS REPORT FORM McF-12 

BMWC Constructors Inc. 

Job Number: 402738 Area: SC/t9 & SC# 10 

Equipment/Line No.: ___________ _ Man-Hole 1# 3, 6 
Service: Leachate Test : Torque 

System Being Tested: Boiler 0 

Flanged Connections 0 

Exchanger 0 

Vessel 0 

Torque Requirements: 105 ft-lbs 12" Flanges 0 12" Flange x Valve 

Torque Requirements: 80 ft-lbs 10" Flanges ~ 10" Flange x Valve 

Torque Requirements: 80 ft-lbs 8" Flanges • 8" Flange x Valve 

Torque Requirements: 50 ft-lbs 6'' Flanges • 6" Flange x Valve 

Torque Requirements: 33 ft-lbs 4" .Flanges • 4" Flange x Valve 

Reason For Test: New Leachate Transmission Line Installation 

Wrench Serial# 

5981138958 

Calibration Date: 

3/30/2010 

Date ofTorque: s~p+e.mbef 2.~ 2.ei lo 

Calibration Due: 

3/301201 1 

Comments: 

, I 
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Furnace D 

Other ___ _ 

75 ft-lbs 

~ 58 ft-lbs 

58 ft-lbs • 
44 tt-lbs D 
30 ft-lbs • 

Date 

T0<que Witnes, RP.port Fom,.x f.9 



&LOaAL 
C~Lla~aTION SE~VICES 

502 S LUCILE ST 
SEATTLE, WA 98108-2507 

CERTIFICATE OF CALIBRATION #128566 

Issued To: 

BMWC CONSTRUCTORS, INC 
20638 84TH A VE S 
KENT, WA 98032 

Item .ID: 5081138958 

Item Description: TOAOUE WRENCH 

Item Size: 250 rt-lb CW 

Manufac1urer: ARMSTRONG 

Model Number: 64-086 

Serial Number: 5001 138958 

Assigned Oepilttment: NIA 

Item location: NIA 

Calibriition Location: INHOUSE LAB 

Qunlity M:rnagement System 
Ccrtif'tcale No. 11495 

Purchase Order Number: 4027380105 

Callbratlon Date: 03130/201 o 

Callbralion Due: 03/30/2011 

Temperature (Deg F): 67 

Humidity (%): JJ 

Procedure: GCS-8002 

Ian Torres, Technical Speciallsl 

Date Certificate Issued: OS/30/2010 

Global calibratlo11 Services' quality managemenl system con!orms to 1s0 9001:2000, ANSVNCSL 2540·!, ISO/IEC 17025-2005, rso 
10012:2\Jo:J, anu Jhe le~hnlc11I requlremenl'3 of Ille cw:romar's ord~r. Arr calihrn fions (lf6 porfom,ed using inlernalionally recoonized standards 
tmceable lo lhe SI Units. Traceabmty is ar.fifeved lhwugh the Marional lnslilula ot Slandards and rechno1ogy {NIST), oll1er National 
Meas~Irement lnstllulll!I {NM!s), or by using natural physical constraints, lntrlnsic: standards or «llio cnlillralfon toch11lq11e11. Unless otherwise 
I11<1icatod. the combined aslfmatad um;enainty or lhfl measu,ement has a coverage fac1or of k- 2 at 11 aonfidance tavel ol 95%. Any number of 
factors may «:allse u,e instrument to drift out al spacmcalion beforn Iha recomrnAnded recalibra1ion dato co11Iained in 1his cerl iflcnto. ihtl 
lnlormacton shown on 111,s certlflcare applies only 10 Iha lnstrume,11 idonlified above and may not be 1eproduced. exr:epl in lull, without prior 
written consen( from Global Calibriitron Services. 
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TABLE 2 

EXAMPLES OF ESTIMATED BOLT TOR UE TO 11 SEA 

The engineer of record is usually responsible for establishing eac afl~llt"1!?1 
performing the required calculations to determine the initial and residual torque values. 

These estimated values are based on non-plated bolts and studs, using a nut factor of K=0.16 for 
lightly greased bolts and nuts. The calculations uses a HOPE flange face seating stress of 1200-psl 
as a minimum and 180O-psl as a maximum, and assumes the flanged joint is between two HOPE 
flange adapters {in which the contact area is largest), without a rubber gasket. 

NOTE: For baiting to ductHe-iron pipe, steel flanges or butterfly valves, the flange face contact area 
is about half, so bolt torque for that flange pair will be measurably less (refer to Table #3). 

IPS WF Initial nitial Maximum Flange 
Nominal Bolt Number Lubed 00/1D 
Pipe Size Diameter of Bolts Torque /Ft-Lbs} (Inches) 

2" 0.625 4 23 35 3.9 / 1.94 
3" 0.625 4 33 50 5.0 I 2.86 
4" 0.625 8 33V so 6.6 / 3.68 
5n 0.75 8 44 66 7.5 I 4.40 
6" 0.75 8 sov 75 8.5 / 5.42 
8" 0.75 8 aov 120 10.83 / 6.76 
10" 0.875 12 aov 120 12.75 / 8.79 
12" 0.875 12 105\/" 160 15.00/ 10.43 
14n 1.000 12 180 270 17.50 / 11.45 
16" 1.000 16 180 270 20.00 / 13.09 
18" 1.125 16 200 300 21 ,12 / 14,73 
20° 1.125 20 200 300 23.50 / 16.36 
22" 1.25 20 260 390 25.60 J 18.00 
24" 1.25 20 290 435 28.00 / 19.64 
26" 1.25 24 290- 435 30.00 / 21 .27 
28" 1.25 28 290 435 32.30 / 22.91 
30" 1.25 2B 325 488 34.30 / 24.54 
32n 1.50 28 425 640 36.50 / 26.18 
34" 1.50 32 425 640 38.50 / 27.82 
35n 1.50 32 460 690 40.80 / 29.45 
40" 1.50 JS 460 690 46.00/ 35.29 
42" 1.50 36 460 690 47.50 / 37.08 
48" 1.50 44 460 690 54.00 I 43.43-
54" 1.75 44 560 840 S0.00 / 48.86 

NOTE: Uniform bolt pre-load (torque), without large ''scatter", Is as useful as the target pre-load. Within the 
limit! of the HOPE flange adapter, gasket, or metal LJF, higher pre-load Is desirable. The higher the pre-load 
safely achlevable, the more closely the assembly wlll behave like the theoretical model and seal wen. Higher 
pre-load means that a given Internal pressure will result In the least possible change In contact sealing 
pressure. Be consistent (avoid changes) with materlals and tools when followlng written assembly 
procedures. 

Train and supervise the boltlng personnel. _Tell the crew what Is to be accomplished, why, and explain that 
good results are not aulomatlcally achieved. Sklll and care are essential. Bolted Joint assembly ls a 
techrical skJII that Is not common In the construction and maintenance profession, being considered more 
like a specialty. There Is no universally accepted testing, nor certification, of bolted-Joint assembly 
mechanics. With no common training, certification, nor standards, It Is no eurprise there Is +/- 25% 
variability In assembly torque. Specifications and Instructions by the engineer, followed by trained 
mechanics, help to solve the dilemma. 

IO 
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TABLE 3 

les of Estimated Bolt Tor ue to "Seat" the HOPE Flan e Face To 

A Butterfly-Valve, Steel Pipe Flange, or Ductile Iron Flange-:--

The engineer of record is usually responsible for establishing each flange joint criteria, and 
perfonning the required calculations to determine the initial and residual torque values. 

These estimated lightly lubricated torque values assume the flanged joint connects one HOPE 
flange-adapter to a Butterfly-Valve or Steel Pipe flange of Schedule 40 ID, or a Ductile-Iron flange. 
For bolting to steel flanges or butterfly valves, the flange face contact area is just over half that of 
HOPE to HOPE flanges, so calcutated bolt torque for this flange pair will be measurably less than the 
values listed in Table '12. 

Dimensional flange data should be obtained for each case from the pipe flange suppliers, so as to 
be able to calculate the face contact area. 

These estimated values are based on non-plated bolts and studs, using a K=0.16 for lightly greased 
bolts and nuts. These calculations use an HOPE material minimum and maximum compressive 
seating stress of 1200-psi to 1800-psi. 

IPS LJF lnltla Minimum Initial Maximum HOPE 
Nominal Bolt Dia. Number Lubed Lubed Flange OD 
Pipe Size (Inches) of Bolts Torgue lFt•Lbs) Steel Pipe 10 

( Inches) 

2" 0.625 4 22 32 3,90 I 2.087 
3" 0.625 4 30 45 5.00 / 3.068 
4" 0.625 8 30v 45 6.60 /. 4.026 
15" 0.75 . 8 44 66 7.50 I 4.40 
8'' 0.75 8 44v 68 8.50 I 6.06 
8" 0.75 8 58 ......... 88 10.63 / 7.98 
10" 0.875 12 58~ 88 12.75110.02 
12" 0.875 12 75 114 15.00 / 11 .94 
14" 1.000 12 140 210 17.50113.13 
16" 1.000 16 140 210 20.00 / 15.00 
18" 1.125 16 140 210 21.12 / 16.88 
20" 1.125 20 140 210 23.50 / 18.81 
22" 1.25 20 160 240 25.60 I 21.25 
24" 1.25 20 180 270 28.00 I 23.25 
26" 1.25 24 180 270 30.00 / 25.25 
28" 1.25 28 180 270 32.30 / 27.25 
30" 1.25 28 180 270 34.30 / 29.25 
32" 1.50 28 240 360 36.50(31".00 
34" 1.50 32 240 360 38.50 I 33.00 
36" 1.50 32 260 390 40.80 / 35.00 
40" 1.50 36 310 465 46.00 I 39.00 
42" 1.50 36 310 465 47.60 / 41 .00 
48" 1.50 44 310 -465 54.00 / 47.00 
54" 1.75 44 365 550 60.00 / 53.00 

Train and supervise the bolting personnel. Tell the crew what Is to be accomplished, why, and explain that 
good results are not automatically achieved. Sklll and care are essential. Bolted Joint assembly Is a 
technical skill that Is not common In the construction and maintenance profession, being considered more 
Ilka a specialty. There is no universally accepted testing, nor certification, of bolted-Joint assembly 
mechanics. With no common training, certification, nor standards, It Is no surprise there Is +/. 25% 
variability In assembly torque. Specifications and Instructions by the engineer, followed by trained 
mechanics, help to solve the dilemma. 

11 
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TORQUE WITNESS REPORT FORM MCF-12 

BMWC Constructors Inc. 

Job Number: 40273 8 Area: SC#9 & SC# LO 

Equipment/Line No.: Man-Hole# '3:J. ------------
Service: Leachate Test : Torque 

System Being Tested: Boiler 0 

Flanged Connections 0 

Exchanger 0 

Vessel 0 

Torque Requirement.'!: 105 ft-lbs 12" Flanges ~ 
Torque Requirements: 80 ft- lbs 10n Flanges 

12" Flange x Valve 

10" Flnnge x Valve 

Torque Requirements: 80 ft-lbs 8" Flanges • 8" Flange xVa[ve 

Torque Requirements: 50 ft-lbs 611 Flanges • 6" Flange x Valve 

Torque Requirements: 33 ft-lbs 4" Flanges • 4" Flange x Valve 

Reason For Test: New Leachate Transmission Line Installation 

Wrench Serial# 

5981138958 

Calibration Date: 

3/30/2010 

Calibration Due: 

3/30/20 11 

DateofTorque: Jve,4v
1 
1A~~icfr2ol0 

1r ~~,4~m!Jif.;t~1'tD 

Comments: Z 0d') fin 7jr". +0 f/qflj e , -Z.. {,d') 

/' 00 11 F/4rt"o 131 ,vrJ Fltirtj 0 
Tost w;'""'"' ood Acoop?: 

-=:-..P.~~4'<::~-:r:-!':-c-:::-::-i~-=-4.a.~~----
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75 ft-lbs 

~ 58 tt-!bs 

58 ft- lbs D 
44 ft-lbs • 
30 ft-lbs • 
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TORQUE WITNESS REPORT FORM MCF-12 

BMWC Constructor:! Inc. 

Job Number: 402738 

Equipment/Line No.: ___________ _ 

Service: Leachate 

System Being Tested: Boiler 0 

F langed Connections 0 

Area: SC#9 & SC#lO 

Man-Hole# 3'.:) 

Test : Torque 

Exchanger D 

Vessel D 

Torque Requirements: 105 ft-lbs 12" Flanges~ 12" Flange x. Valve 

Torque Requirements: 80 ft-lbs 10" Flanges 10" Flange x Valve 

Torque Requirements: 80 ft-Tus 8" Flanges • 8" Flange x: Valve 

Torque Requirements: 50 ft-lbs 6" Flanges • 611 Flange x Valve 

Torque Requirements: 33 ft-lbs 4" Flanges • 4" Flange x Valve 

Reason For Test: New Leachate Transmission Line Installation 

Wrench Serial# 

5981138958 

Comments: 

Calibration Date: 

3/30/20 lO 

Test Witnessed and Accepted By: 

Calibration Due: 

3/30/2011 
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Furnace D 

Other ----

75 ft-lbs D 
58 ft-lbs • 
58 ft-lbs D 
44 ft-lbs • 
30 ft-lbs • 

Date 

TorQUa Wllness Report Form.xis 



EiLOBA..L 
C~Lla~aTION SE~VICES 

502 S LUCILE ST 
SEA TILE, WA 98108-2507 

CERTIFICATE OF CALIBRATION #128566 

Issued To: 

BMWC CONSTRUCTORS, INC 
20638 84TH A VE S 
KENT, WA 98032 

Item ID: 5981138958 

llem Oescription: TORQUE WRENCH 

Item Size: 2so·1t-ll> CW 

Manufacturer: ARMSTRONG 

Model Number: 64-086 

Serial Number: 5901 l:l8958 

Assigned oepattrnenl: NIA 

Item Location: NIA 

Calibration Location: INHOUSE I.AB 

187~.re:7 
~\~~ 
Quality Management System 

Ccrt!f!cnlc No, 11495 

Purchase Order Number: 4027:380105 

Cllllbratlon Date: 03/30/201 o 

Callbrallon Due: 03/30/2011 

TE1mperature (Deg F); 67 

Humidity{%): 37 

Procedure: GCS-8002 

Ian Torrn.'3, Technical Specialist 

Date Cenificate Issued: 03/30/201 0 

Global Ca/ibratioo Services' qualily management system conforms lo ISO 9001 :2000, ANSI/NCSL 2540-1, Is0,1Ec 17025-2005, ISO 
100 l 2:::!003, ancJ lhe technlcol rcquiromon 111 of !he cu11iomer'~ orcJer. All cafibraiions are ,corlorrt1Qd using inlernallonally recognized standards 
Irncaal1le to the SI Units. Tracoablllly is achieved U1raugh Ihe Nallonal lnstituta of Standards and Technology (NIST), ocher Madonal 
Mensuremelli Institutes (NMls), or by using natural physical constraints, Intrinsic i;tandards or ra1I0 calibration cvchniquas. Unless otherwise 
indicated, the combined estimated uncerlalnly ol lhe measurement has a coverage lac;tor of k-2 at n confidence level of 95%. MY number of 
factors may cause Ule Instrument lo drift out of specification before lhe recommended recafibrallo1' dale contained in this certilicate. The 
inlorma!fon shown on this certlllcale applies only to the lnBtrument ld,mtllilld :.ibovG and may not Ile reproduced, excP.pt in luU, wllhout prior 
written consP.nl from Global Calibration Secvices. 
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TABLE 2 

EXAM LES OF ESTIMATED BOLT TOR UE TO uSEA 

The engineer of record is usually responsfble for establishing eac:n-ilAll\MH"lmt'~~'l'ii""ITTi 
performing the required calculations to determine the initial and residual torque values. 

These estimated values are based on non-plated bolts and studs, using a nut factor of K=0.16 for 
lightly greased bolts and nuts. The calculations uses a HOPE flange face seating stress of 1200-psl 
as a minimum and 1800-psi as a maximum, and assumes the flagged ioint is between two HOPE 
flange adapters {In which the contact area is largest) , without a rubber gasket. 

NOTE: For bolting to ductile-iron pipe, steel flanges or butterfly valves, the flange face contact area 
is about half, so bolt torque for that flange pair will ba measurably less (refer to Table #3) . 

IPS WF Initial lnlmum nltial Maximum Flange 
Nominal Bolt Number Lubed Lubed 00/10 
Pipe Size Diameter of Bolts Torgue £F't-Lhsl Torque {Ft-Lbs) {Inches) 

2" 0.825 4 23 35 3,9 / 1.94 
3" 0.625 4 33 50 5.0 / 2.86 
4" 0.625 B 33\/ 50 6.8 / 3.88 
5" 0.75 8 44 86 7.5 I 4.40 
6d 0.75 8 soV 75 8.5 / 5.42 
8" 0.75 8 aov 120 10.63 / 6.76 
10" 0.875 12 aoV 120 12.75 I 8.79 
12" 0.875 12 1osv 160 15.00/ 10.43 
14" 1.000 12 180 270 17.50 / 11.45 
16" 1,000 16 180 270 20.00 / 13.09 
18" 1.125 18 200 300 21.12 / 14.73 
20" 1.125 20 200 300 23.50 / 16.36 
22" 1.25 20 260 390 25.60 / 18.00 
24" 1.25 20 290 435 28.00 / 19.64 
26" 1.25 24 290- 435 30.00 I 21.27 
28" 1.25 28 290 435 32.30 I 22.91 
30• 1.25 28 325 488 34.30 / 24.54 
32" 1.50 28 425 840 36.50 I 26.1 B 
34~ 1.50 32 425 640 38.50 / 27,82 
36" 1.50 32 460 690 40.80 I 29.45 
40" 1.50 36 460 690 46.00 / 35.29 
42" 1.50 36 460 690 47.50/37.06 
48" 1.50 44 -460 690 6-4.00 I 43.43 
54" 1.75 44 560 840 60.00 / 48.86 

NOTE: Uniform bolt pre-load (torque), without large "scatter", is as useful as the target pre-load. Within the 
llmlts of the HOPE flange adapter, gasket, or metal LJF, higher pre-load Is desirable. The higher the pre-load 
safely achievable, the more closely the assembly wlll behave like the theoretical model and seal well. Higher 
pre-load means that a given Internal pressure will result In the least possible change In contact sealing 
pressure. Be consistent (avoid changes) with materlals and tools when follow!ng written assembly 
procedures. 

Train and supervise the bolting personnel. Tell the crew what Is to be accomplished, why, and explain that 
good results are not automatically achieved. Skill and care are essential. Bolted Joint assembly Js a 
technl<:aJ sklll that Is not common In the construction and maintenance profession, being considered more 
like a specialty. There ls no universally accepted testing, nor certification, of bolted-Joint assembly 
mechanics. With no common training, certification, nor standards, It ls no surprise there Is +/. 25% 
variability In assembly torque. Specifications and Instructions by the engineer, followed by trained 
mechanics, help to solve the dilemma. 

10 
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TABLE 3 

ue to "Seat" the HDPE Flan e Face To 

A Butterfly-Valve, Steel Pipe Flange, or Ductile Iron Flange. 

The engineer of record is usually responsible for establishing each flange joint criteria, and 
performing the required calculations to determine the Initial and residual torque values. 

These estimated lightly lubricated torque \lalues assume the flanged Joint connects one HOPE 
flange-adapter to a Butterfly-Valve or Steel Pipe flange of Schedule 40 ID , or a Ductile-Iron flange . 
For bolting to steel Hanges or butterfly valves, the flange face contact area is just over half that of 
HOPE to HOPE flanges, so calculated bolt torque for this flange pair will be measurably less than the 
values listed In Table #2. 

Dimensional flange data should be obtained for each case from the pipe flange suppliers, so as to 
be able to calculate the face contact area. 

These estimated values are based on non-plated bolts and studs, using a K=0.16 for lightly greased 
bolts and nuts. These calculations use an HOPE material minimum and maximum compressive 
sealing stress of 1200-psi to 1800-psi. 

IPS LJF lnitia Minimum Initial Maximum HOPE 
Nominal Bolt Dia. Number Lubed Lubed Flange OD 
Pipe Size (Inches) of Bolts Torgue !Ft-Lbsl Steal Pipe ID 

( Inches) 

2" 0.625 4 22 32 3.90 I 2.067 
3" 0.525 4 30 45 5.00 I 3.068 
4" 0.625 8 JOv" 45 6.60 I 4.026 
5" 0.75 8 44 66 7.50 I 4.40 
6" 0.75 8 44V 66 8.50 I 8.06 
8" 0.76 8 58..,........ 88 10.83/7.88 
10" 0.875 12 58~ 88 12.75 / 10.02 
12" 0.875 12 76 1'14 15.00/11 .94 
14" 1.000 12 140 210 17.50 I 13.13 
16" 1.000 16 140 210 20.00 / 15,00 
18" 1.125 16 140 210 21.12 / 16.88 
20" 1.126 20 140 210 23.50 I 18.61 
22" 1.25 20 160 240 25.80 I 21 .25 
24" 1.25 20 180 270 28.00 / 23.25 
26" 1.25 24 180 270 30.00 I 25.25 
28" 1.25 28 180 270 32.30 / 27.25 
30• 1.25 28 180 270 34.30 / 29.25 
32" 1.50 28 240 360 36,50 / 31.00 
34" 1.50 32 240 360 38.50 1 33.00 
36" 1.50 32 280 390 40.80 / 35.00 
40" 1.50 38 310 465 46.00 / 39.00 
42" 1.50 36 310 465 47,50 / 41 .00 
48" 1.50 44 310 465 !14.00 / 47.00 
54" 1.75 44 365 550 60.00 I 53.00 

Train and supervise the bolting personnel. Tell the crew what Is to be accomplished, why, and explain that 
good results are not automatically achieved. Sklll and care are essential. Bolted Joint assembly Is a 
technical skill that Is not common In the construction and maintenance profession, being considered more 
llke a specialty. There Is no universally accepted testing, nor certification, of bolted-joint assembly 
mechanics. With no common training, certification, nor standards, it Is no surprise there Is +/. 25% 
variability In assembly torque. Specifications and Instructions by the engineer, followed by trained 
mechanics, help to solve the dilemma. 

l 1 

B: Page 82 of 105 



,­
' 
!~ 

t ,-. 
.• {! 

B: Page 83 of 105 



' 

TORQUE WITNESS REPORT EORM MCF-12 

BMWC Const111ctol'5 Inc. 
[ .. ;,,;·. . -.-:: .·.-;,.,_:, .·· ., .- ' .... : ·, .. · ·:, ··.!' ·· · .. . ,~, . .-. ~ ·· ; :~· . . ~ ..... f 

Job Number: 402738 Area: SC#9 & SC#iO 

Equipment/Line No.: ___________ _ Man-Hole# ¼ 
Service: Leachate Test : Torque 

S~tem Being Tested: Boiler 0 Exchanger 0 

Flanged Connections GJ Vessel D 

Torque Requirements: 105 ft-lbs 12" Flanges v 12" Flange x Valve 

Torque Requirements: 80 ft-lbs 10" Flanges 10" Flange x Valve 

Torque Rfquiremeol3: 80 ft-lbs 8" Flanges • 811 Flange x Valve 

Torque Requirements: 50 ft-lbs 6" Flanges • 611 Flange x Valve 

Torque Requirements: 33 ft-lbs 4" Flanges • 4" Flange x Valve 

Reason For Te$t: New Lench.ate Transmission Line Installation 

· Wrench Serial# 

5981138958 

Calibration Date: 

3/30/2010 

Calibration Due: 

3/30/20 11 

Date ofTorque: Sep±,,mb,,r z.~ 2.o l 0 

Comments: 

Test Witnessed and Accept 

,. 
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Furnace 0 

Other 

75 ft-lbs • 
58 ft-lbs • 
58 ft-lbs • 
44 ft-[bs • 
30 ft-lbs D 

1:-~ -1c:J 
Date 

Torque Wllneas Report Form.xte 
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TORQUE WITNESS REPORT FORM Mcr-12 

BMWC Constructors Inc. 

Job Number: 40273 8 

Equipment/Line No.: ------------

Area: SC#9 & SC#lO 

Man-Hole# 37 
Service: Leachate 

System Being Tested: 

Torque Requirements: 

Torque Requirements: 

Torque Requirements: 

Torque Requirements: 

Torque Requirements: 

Boiler 0 

Flanged Connections 0 

I 05 ft-lbs 12" Flanges ~ 
80 ft-lbs 10" Flanges 

80 ft-lbs 8" Flanges • 
50 ft-lbs 6" Flanges • 
33 ft-lbs 4" Flanges • 

Reason For Test: New Leachate Transmission Line Installation 

Test : Torque 

Exchanger D 

Vessel D 

12" Flange x Valve 

IO" Flange x Valve 

8" Flange x Valve 

6" Flange x Valve 

4" Flange x Valve 

Wrench Serial# 

5981138958 

Calibration Dace: 

3/30/2010 

Calibration Due: 

3/30/2011 

Date of Torque: 5-c o:b:: raber 2 ~ 2..o l 0 
I 

Comments: 
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Furnace 0 

Other ___ _ 

75 ft-lbs D 
58 ft-lbs D 
58 ft-lbs • 
44 ft-lbs • 
30 ft-lbs • 

9-~~ IO 
Date 

ra,quo Witna5s Repo11 Formxls 
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TORQUE WITNESS REPORT FORM MCF-12 

BMWC Constructors fnc. 

Job Number: 402738 

Equipment/Line No.: ------------
Service: Leachate 

System Being Tested: Boiler D 

Flanged Connections 0 

Area: SC#9 & SC# 10 

Man-Hole # "32-
Te.st : Torque 

Exchanger D 

Vessel D 

12" Flange x Valve 

10" Flange x Valve 

Torque Requirements; 105 ft- lbs 12" Flanges ~ 

Torque Requirements: 80 ft-lbs 10" Flanges 

Torque Requirements: 80 ft-lbs 8" Flanges • 8" Flange x Valve 

6" Plange x Valve 

4" Flange x Valve 

Torque Requirements: 50 ft-lbs 6" Flanges • 
Torque Requirements; 33 ft-lbs 4" Flanges if 

Reason For Test: New Leachate Transmission Line Installation 

Wrench Serial# 

598ll38958 

Calibration Date; 

3/30/20 LO 

Calibration Due: 

3/30/20 1 I 

Date ofTorque; L~ C½' f j iJ,0/() 

Comments: 

Test Witnessed and Accepte 

B: Page 88 of 105 

Furnace D 

Other 

75 ft-lbs • 
58 ft-lbs • 
58 fr-lbs • 
44 ft-lbs D 
30 ft-!bs v/ 

Date 

Torque Wl ln• •• R•part Fomu/o 



GLOaAL 
C..6.LlartATION SE~VICES 

502 S LUCILE ST 
Sf:ATTLE, WA 98108-2507 

CERTIFICATE OF CALIBRATION #128566 

Issued To: 

BMWC CONSTRUCTORS, fNC 
20638 84TH A VE S 
KENT, WA 98032 

Item ID: 5981 138958 

Item Description: TORQUE WRENCH 

Item Siza: 250 ft•lb CW 

Manufacturer. ARMSTRONG 

Model Number: 64-086 

Sarfa/ Number. 5001 138958 

Assigned Department: NIA 

Item Location: NIA 

Calibration Location: INHOUSE LAB 

nil~~r-.i 
~\_~~ 
Quality Mnnngement System 

Certrficnle No. t 149S 

Purchase Order Number: 4027380105 

canbratlon Dato: 03/30/201 o 

Callbratlon Due: 03/30/2011 

T1Jmpera1ur1t (Deg F}: 67 

Humidily (%): 37 

Procedure: GCS-8002 

Ian Torres, Technical Specialist 

Date Certificate Issued: 03/30/2010 

Global Calibration SeNices' quality management system conforms to ISO 9001 :2000, ANSVNCSL Z540·1. ISO/IEC 17025-2005, ISO 
10012.:200.3, an<J tho !ochnical roqulri,monrs of rhe customer's order. All r.alibrallons aro porforn,Qd using internationally recognized standards 
rr.iceab!e 10 Iha SI Unlfs. T1aceabiltty is achieved lhrougll the Nalional fnstiluro of SlamJard& and Technology (NIST), olhHr Nal!onal 
Meaauroment Jnslltutes (NMls}. or by using notural physical constraints, Intrinsic stand11rds or rnllo calibration technlquas. Unless otherwisa 
ln<Jlr.ated, Iha combined ealimaled uncertainty ol tha measurement has a coverage lac;tor of k-2 at a confidence Jovel of 95%. Any number of 
factors may causa the fnstrul'nenl to drift out of ~pecillcalion before lfla recommended recallbrallon date contained In this certificate. The 
Information Shown on lhls cartlllcate applles only 10 fha in~trumont l<lanlllled ~b-Ov~ and may not be reproduced, except In lull , wilhoul prior 
written conSP.nl from Global Callbra tion Services. · 
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TABLE 2 

EXAMPLES OF ESTIMATED BOLT TOR UE TO ''SEA 

The engineer of record is usually responsible for establishing eac 8fl--+1"11'~'M11rlSl'ia':l",-;ian;;,,d 
performing the required calculations to determine the initial and residual torque values. 

These estimated values are based on non-plated bolts and studs, using a nut factor of K=0.16 for 
lightly greased bolts and nuts. The catculatfons uses a HOPE flange face seating stress of 1200-psl 
as a minimum and 1800-psl as a maximum, and assumes the flanged ioint js between two HOPE 
flange adapters (in which the contact area ls largest), without a rubber gasket. 

NOT~ For bolting to ductile-iron pipe, steel flanges or butterfly valves, the flange face contact area 
is about half. so bolt torque for that flange pair will be measurably less (refer to Table #3). 

IPS LJF lnltial nitial Maximum Flange 
Nominal Bolt Number Lubed OD/ID 
Pipe Size Diameter of Bolts Torque (Ft-Lbs) (Inches) 

2" 0.525 4 23 35 3.9 I f.94 
3" 0.625 4 33 50 5.0 I 2.86 
4" 0.625 8 33✓ 50 6.S / 3.68 
5" 0.75 8 44 66 7 .5 f 4.40 
6" 0.75 8 50V 75 8.5 I 6.42 
8" 0.75 8 aov 120 10.63 / 6.76 
10" 0.875 12 soV 120 12.7518.79 
12" 0.875 12 1osv 160 15.00/ 10.43 
14" 1.000 12 180 270 17.50 I 11 .45 
16" 1.000 18 180 270 20.00 f 13.09 
18" 1.125 16 200 300 21.12/14.73 
20" 1.125 20 200 300 23.50 I 16.36 
22" 1.25 20 260 390 25.60 / 18.00 
24" 1.25 20 290 435 28.00 / 19.64 
26" 1.25 24 290- 435 30.00 f 21.27 
28" 1.25 28 290 435 32.30 / 22.91 
30" 1.25 28 325 488 34.30 / 24.54 
32" 1.50 2B 425 640 36.50 / 26.18 
34" 1.50 32 425 640 38.50 / 27.82 
36" 1.50 32 460 690 40.80 / 29.45 
40" 1.50 36 460 890 46.00 / 35.29 
42" 1.50 36 460 690 47.50 / 37.06 
48" 1.50 44 460 690 54.00 / 43.43 
64" 1.75 44 560 840 BO.CO/ 48.86 

NOTE: Uniform bolt pre-load (torque), without large "scatter", ls as useful as the target pre-load. Within the 
limits of the HOPE flange adapter, gasket, or metal LJF, higher pre-load Is desirable. The higher the pr!!•load 
safely achievable, the more closoly the assembly will behave like the theoretical model and seal well. Higher 
pre-load means that a given Internal pressure will result In the !east possible change In contact sealing 
pressure. Be conslstont (avoid changes) with materials and tools when following wrlttan assembly 
procedures. 

Train and supervise the bolting personnel. Tall the crew what is to be accomplished, why, and explain that 
good results are not automatlcally achieved. Skill and care are essential. Bolted Joint assembly Is a 
technk:al sklll that Is not comm·on In the construction and maintenance profession, being considered more 
llko a specialty. There Is no universally accepted testing, nor certification, of bolted-Jofnt assembly 
mechanics. With no common training, certlflcation, nor standards, It ls no surprise there ls +/- 25¾ 
variability in assembly torque. Specifications and lnstrucUons by the engineer, followed by trained 
mechanics, help to solve the dilemma. 

10 
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TABLE 3 

les of Estimated Bolt Tor ue to "Seat" the HOPE Flan e Face To 
, 

A Butterfly-Valve, Steel Pipe Flange, or Ductile Iron Flange. 

The engineer of record is usually responsible for establishing each flange joint criteria, and 
performing the required calculations to determine the initi~I and residual torque values. 

These estimated lightly lubricated torque wlues assume the flanged joint connects one HOPE 
flange-adapter to a Butterfly.Valve or Steel Pipe flange of Schedule 40 10, or a Ductile-Iron flange . 
For bolting to steel flanges or buttertly valves, the flange face contact area is just over half that of 
HDPE to HOPE flanges, so calculated bolt torque for !his flange pair will be measurably less than the 
values listed in Table #2. 

Dimensional flange data should be obtained for each case from the pipe flange suppliers, so as to 
be able to calculate the face contact area. 

These estimated values are based on non-plated bolts and studs, using a K=0.16 for lightly greased 
bolts and nu1s. These calculations use an HOPE material minimum and maximum compressive 
seating stress of 1200-psf to 1800-psl. 

JPS 
Nominal 
Pipe Size 

.2" 
3" 
4" 
:5" 
•511 

8" 
10" 
12" 
14" 
16'' 
18" 
20" 
22" 
24" 
26" 
28R 
30" 
32" 
34" 
36" 
40" 
42" 
48" 
64" 

LJF 
Bolt Dia. 

· (inches) 

0.625 
0.625 
0.625 
0.75 
0.75 
0.7S 
0.875 
0.875 
1.000 
1.000 
1.125 
1.125 
1.25 
1.25 
1.25 
1.25 
1.25 
1.50 
1.50 
1.50 
1.50 
1.50 
1.50 
1.75 

lnitla 
Number 
of Bolts 

4 
4 
B 
8 
8 
8 
12 
12 
12 
16 
16 
20 
20 
20 
24 
28 
28 
28 
32 
32 
36 
36 
44 
44 

22 
30 
Jov 
44 
44V 
58V 
58 V:,, 
75V 
140 
140 
140 
140 
160 
180 
180 
180 
180 
240 
240 
260 
310 
310 
310 
365 

Initial Maximum 
Lubed 

HOPE 

Torque {Ft-Lbs} 

32 
45 
45 
66 
66 
88 
88 
114 
210 
210 
210 
210 
240 
270 
270 
270 
270 
360 
360 
390 
465 
465 
465 
550 

Flange OD 
Steel Pipe ID 

( Inches} 

3.90 / 2.067 
5.00 / 3.068 
6.60 I 4.026 
7.50 I 4.40 
8.50 / 6.06 
10.63/ 7.98 
12.75 I 10.02 
15;00 I 11.94 
17.50 / 13.13 
20.00 / 15.00 
21.121-16.88 
23.50 / 18.81 
25.SO J 21 .25 
28.C0 I 23.25 
30.C0 I 25.25 
32.30 / 27.25 
34.30 / 29.25 
36.50 / 31.00 
38.50 / 33.00 
40.80 / 35.00 
46.00 / 39.00 
47.50 I 41.00 
54.00 / 47.•C 
60.00 / 53.00 

Train and s1,.1pervlse the bolting personnel. Tell the crew what Is to be accomplished, why, and explain that 
good results are not automatlcal!y achieved. Skill and care are essential. Bolted Joint assembly Is a 
technical sklll that ls not common In the construction and maintenance profess fon, being considered more 
like a specialty. There Is no universally accepted testing, nor certlflcat!on, of bolted-joint assembly 
mechanics. With no common training, certification, nor standards, It Is no surprise there Is +/. 25% 
var!ablllty In assembly torque. Speciflcatlons and Instructions by the engineer, followed by trained 
mechanics, help to solve the d!lemma. 

11 

B: Page 91 of 105 



·~ :· ' ( 

•' (If 
. -.~· := 

·: I 

.... .... ·. . ' 
!_:, ,t<··-~ 

··.,;,\; ' 
,::;- ),.-

B: Page 92 of 105 



TORQUE WITNESS REPORT FORM MCF-12 

BMWC Constructors Inc. 

Job Number. 40273 8 Area: SC#9 & SC#lO 

Equipment/Line No.: __________ ___,. Man-Hole # 3 ~ 

Service: Leachate Te$t _: Torque 

System Being Tested: Boiler 0 Exchanger D 

Flanged Connections 0 Vessel 0 

Torque Requirements: l05 ft- lbs l2" Flanges 0 
Torque Requirements: 80 ft-lbs LO"Flanges ~ 

12" Flange x Valve 

10" Flange x Valve 

Torque Requirements: 80 ft-tbs 8" Flanges • 8" Flange x Valve 

Torque Requirements: 50 fi-lbs 611 Flanges 

~ Torque Requirement-I: 33 ft-lbs 4" Flanges 

6" Flange x Valve 

4" Flange x Valve 

Reason For Test: New Leachate Transmission Line Installation 

Wrench Serial# 

5981138958 

Date of Torque: 

Calibration Date: 

3/30/2010 

Calibration Due: 

3/30/2011 

Comments: ~:,{ ~·) 
,u~) 

f\~u3e. to f 14 :§ e 
f!Ct~t. fo -f-l4 1J t.-

Test Witnessed and Accepted 
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Furnace 0 

Other 

75 ft-lbs • 
58 ft-lbs • 
58 ft-lbs • 
44 ft-lbs 

~/ 
30 ft- lbs 

Date 

T01quo Witness Repo/1 Fomu t, 
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TORQUE WITNESS REPORT FOMI McF-12 

BMWC Constructol'3 Inc. 

Job Number: 40273 8 Area: SC#9 & SC#l0 

Equipment/Line No.: __________ _ Man-Hole# ;;d 
Service: Leachate Test : Torque 

System Being Tested: Boiler D Exchanger D 

Flanged Connections 0 Vessel 0 

12" Flange x Valve 

10" Flange x Valve 

Torque Requirements: 105 ft-lbs 12".Flanges ~ 
Torque Requirements: 80 ft-lbs 10" Flanges 

Torque Requirements: 80 ft-lbs 8" Flanges • 8" Flange x Valve 

Torque Requirements'. 50 ft-lbs 6" Flanges • 6" Flange x Valve 

Torque Requirements: 33 ft-lbs 4" Flanges • 4" Flange x Valve 

Reason For Test New Leachate Transmission Line Installation 

Wrench Serial# 

5981138958 

Comments: 

Calibration Date: 

3/30/2010 

Calibration Due: 

3/30/2011 
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Furnace D 

Other 

75 ft-lbs • 
58 ft-!bs • 
58 ft-lbs • 
44 ft-lbs • 
30 ft-lbs • 

Torque Wilness Report Fa,mxls 
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TORQUE WITNESS REPORT FORM MCF-12 

BMWC Constructors Inc. 

Job Number: 40273 8 Area: SCll-9 & SC#l O 

Equipment/Line No.: ------------ Man-Hole #_9 __ _ 
Service: Leachate Test : Torque 

System Being Tested: 

Torque Requirements: 

Torque Requirements: 

Torque Requirements: 

Torque Requirements: 

Torque Requirements: 

Boi ler 0 

Flanged Connections 0 

105 ft-lbs 12" Flanges ✓ 
80 ft-tbs I 0" Flanges ~ 
80 ft-lbs 8" Flanges D 
50 ft-lbs 6" Flanges • 
33 ft-lbs 4" Flanges • 

Exchanger 0 

Vessel 0 

12" Flange x Valve 

I 0" Flange x Valve 

8" Flange x Valve 

6" Flange x Valve 

4" F[ange x Valve 

Reason For Test New Leachate Transmission Line Installation 

Wrench Serial# 

5981138958 

· Comments: 

Calibration Date: 

3/30/2010 

Calibration Due: 

3/30/2011 
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Furnace 0 

Other ----

75 ft-lbs • 
58 ft-lbs • 
58 ft-lbs D 
44 ft-lbs • 
30 ft-lbs D 

' Date 

TOfllU& Wrtruu,s Report Fom,.xJ9 



GLOaAL 
C.6..Lla~ATION SE~VICES 

502 S LUCILE ST 
SEATTLE, WA 98108-2507 

CERTIFiCATE OF CALIBRATION #128566 

Issued To: 

BMWC CONSTRUCTOAS, INC 
20638 84TH AVE S 
KENT, WA 98032 

Item JO: 5981138958 

Item Oescriplion: TORQUE WRENCH 

Item Size: 250 R-lb CW 

Manufaclurer. AAkilSTAONG 

Model Number: 64-086 

Serial Number: 59911.'.18958 

Assigned Dqlartment: NIA 

Item Location: NIA 

Calibration Locotion: INHOUSE LAB 

Quality Management System 
Ccrtil'lcatc No. 11495 

Purchase Order Number: 4027380105 

Calibration Cata: 03/30/201 O 

Calibration Due: 03f30/201 1 

Temperature (Deg F): 67 

Humidity(%): 37 

Procedure: GCS-8002 

Ian Torres, Techt'llcaJ Specfallst 

Date Certificate Issued: 03/30/2010 

Global Calibration Services' quality management system conforms to JSO !J001 :.2000, ANSVNCSL 2540-1 , ISO/!EC 17025-:2005, 1s0 
I 0012:2003, l!fld lhe Joc;hnioal roqulrdmonta of the customer's order. All callbrlltior13 aro p<lriormed using internationally recognized standards 
traceable 10 lhe SI Unils. Traceablllty is achieved through Iha National Institute of Standards and Tecrmology {NIST), omer National 
Meaaurement lnslltutas (NMls), or by using naluraJ physical constraints, lntrin.1lc standards or ratio aarlbradon Jachnrques. Unless othmwille 
Indicated, Iha combined estimated uncerla!nty of the measurement haa a coverage, factor of k-2 al !'I conlldanca level of 95%. Any number ol 
!actors mav cause the Instrument to drift out of spacilicaHon before the recommended racalibmtlon data contnlnsd in Jhia certillcate. The 
lnformall0t1 shown on this certllk:are applies only lo tho Instrument ldonlilled above and may nol be ,eproduced, except in full, wllhoul prior 
written consent from Global Calibration Sa,vicas . 
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TABLE 2 

EXAMPLES OF ESTIMATED SOLT TOR UE TO "SEA 

The engineer of record is usually responsible for establishing eac ~--i ....... ~'Tltl!rn;;;a:-, -;;a~n~d 
performing the required calculations to determine the initial and residual torque values. 

These estimated values are based on non-plated baits and studs, using a nut factor of K=0.16 for 
llghtly greased bolts and nuts. The calculations uses a HOPE flange face seating stress of 1200-psi 
as a minimum and 1800-psi as a maximum, and assumes the flanged joint is between two HOPE 
Hangs adapters CTn which the contact area is largest), without a rubber gasket. 

NOTE: For bolting to ductife-iron pipe, steel flanges or butterfly valves, the flange face contact area 
is about half, so bolt torque for that flange pair will be measurably less (refer to Table #3). 

IPS LJF Initial nitlal Maximum Flange 
Nominal Bolt Number Lubed 00/10 
Pipe Size Diameter of Bolts Torque (Ft-Lbs) (Inches) 

2" 0.625 4 23 35 3.9 I 1.94 
3" 0.625 4 33 50 5.0 I 2.86 .,. 0.625 a 33V so 6.5 I 3.68 
5" 0.75 8 44 66 7.5 I 4.40 
6" 0.75 8 soV 715 8.5 I 5.42 
8" 0.75 8 sov 120 10.63 /.&.76 
10" 0.875 12 aov 120 12.75/ 8.79 
12" 0.875 12 10s✓ 160 15.00/ 10.43 
14" 1.000 12 180 270 17.50 / 11.45 
16" 1.000 16 180 270 20.00113.09 
18" 1.125 16 2D0 300 21.12114.73 
20" 1.1215 20 200 300 23.50116.36 
22" 1.25 20 2 '30 390 25.60 / 18.00 
24" 1.25 20 290 435 28.00/19.!4 
26" 1.25 24 290- 435 30.00 / 21,27 
28" 1.25 28 290 435 32.30 / 22.91 
30" 1.25 28 325 488 34.30 / 24.54 
32" 1.50 28 425 640 36.50 / 26.18 
34" 1.50 32 425 640 38.50 / 27.82 
36" 1.50 32 480 690 40.80 / 29.45 
40" 1.50 36 460 690 46,00 I 35.29 
42" 1.50 36 460 690 47.50 / 37.06 
48" 1.50 44 460 890 54.00 I 43.43 
54" 1.75 44 550 840 60.00 I 48.86 

NOTE; Unlfonn bolt pre-load (torque), without large "scatter", Js as useful as the target pre-load. Within the 
limits of the HOPE flange adapter, gasket, or metal LJF, higher pre-load Is desirable. The higher the pre-load 
safely achievable, the more closely the assembly wlH behave l!ke the theoretical model and seal well. Higher 
pre-load means that a given Internal pressure will result In the least possible chang& In contact seallng 
pressure. Be consistent (avoid changes) with materials and tools when following written assembly 
procedures. 

Train and supervise the bolting personnel. .Tell the crew what ilS to be accompllshed, why, and explain that 
good results are not automatically achieved. Skill and care are essential. Bolted Joint assembly ls a 
technical skill that ls not common in the construction and maintenance profession, being considered more 
like a specialty. There ls no universally accepted testing, nor certification, of bolted-Joint assembly 
mechanics. With no common training, certification, nor standards, ft Is no surprise there is +/- 25% 
variabJllty In assembly torque. Specifications and Instructions by the engineer, followed by trained 
mechanics, help to solve the d11emma. 

IO 
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TABLE 3 

les of Estimated Bolt Tor ue to "Seat" the HOPE Flan e Face To 

A Butterfly-Valve1 Steel Pipe Flange, or Ductile Iron Flange. 

The engineer of record is usually responsib le for establishing each flange joint criteria, and 
performing the required calculations to determine the initial and residual torque values. 

These estimated ffghtly lubricated torque values assume the flanged joint connects one HOPE 
flange-adapter to a Butterfly-Valve or Steel Pipe flange of Schedule 40 ID, or a Ductile-Iron flange. 
For bolting to steel flanges or butterfly valves, the flange face contact area is just over half that of 
HOPE to HDPE flanges, so calculated bolt torque for this flange pair will be measurably less than the 
values listed In Table #2. 

Dimensional flange data should be obtained for each case from the pipe flange suppliers, so as to 
be able to calculate the face con1act area. 

These estimated values are based on non-plated bolts and studs, using a K=0.16 for lightly greased 
bolts and nuts. These calculations use an HOPE material minimum and maximum compressive 
seating stress of 1200-psl to 1800-psi. 

IPS LJF lnltia Minimum lnitral Maximum HDPE 
Nominal Bolt Dia. Number Lubed Lubed Flange 00 
Pipe Size (inches) of Bolts Torgue {Ft:!,bsl Steel Pipe ID 

( Inches) 

2" 0.625 4 22 32 3.90 / 2.067 
3" 0.625 4 30 45 5.00 I 3.088 
4" 0.625 8 30 V--- 45 6.60 / 4.026 
5" 0.75 8 44 66 7.50 / 4.40 
6" 0.75 8 44;..,- 66 8.50 J 8.06 
B" 0.75 8 581--""'° 88 10.83 / 7.98 
10" 0.875 12 58~ 88 12.75 I 10.02 
12" 0.875 12 75 114 15.00 (11.94 
14" 1.000 12 140 210 17.50 / 13.13 
16" 1,000 16 140 210 20,00 / 15.00 
18" 1.125 16 140 210 21.12 J 16.88 
2ou 1.125 20 140 210 23.50 / 18.81 
22" 1.25 20 180 240 25.60 I 21.25 
24" 1.25 20 180 270 28.00 I 23.25 
26" 1.25 24 180 270 30.00 / 25.25 
28" 1.25 28 180 270 32,30 J 27.25 
30" 1.25 28 180 270 34.30 I 29.25 
32" 1.50 28 240 360 36,50 / 31.00 
34" 1.50 32 240 360 38.150 I 33.00 
36" 1.50 32 260 390 40.80 I 35.00 
40" 1.50 36 310 485 46.00 / 39.00 
42" 1.50 36 310 465 47.50 J 41.00 
48" 1.50 44 310 465 54.00 J 47.00 
54" 1.75 44 365 550 60.00 I 53.00 

Train and supervise the bolling personnel. Tell the crew what Is to be accomplfshed, why, and explain that 
good results are not automatically achieved. Sklll and care are essential. Bolted Joint assembly Is a 
technical skill that Is not common In the construction and maintenance profession, being considered more 
Ilka a specialty. There is no universally accepted testing, nor certification, or bolted-Joint assembly 
mechanics. With no common training, certification, nor standards, It Is no surprise there Is +/- 25% 
varlablllty In assembly torque. Specifications and Instructions by the engineer, followed by trained 
mechanics, help to solve lhe dilemma. 

11 
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TORQUE WITNESS REPORT FORM MCF-12 

BMWC Construct.ors Inc. 
f-:. :: .. .i,(:,, : O' , •• •:• _I • ., • 

Job Number: 402738 Area: SC#9 & SC# 10 

Equipment/Line No.: ------------ Man-Hole# Z 0 

Service: Leachate Test; Torque 

System Being Tested: Boiler 0 Exchanger 0 

Vessel 0 Flanged Connections 0 

Torque Requirements: l05 ft-lbs 12" Flanges 0 12" Flange x Valve 

Torque Requirements: 80 ft-lbs 10" Flanges ~ 10" Flange x Valve 

Torque Requirements: 80 ft-lbs 8" Flanges D 8" Flange x Valve 

Torque Requirements: 50 ft- lbs 6" Flanges • 6" Flange x Valve 

Torque Requirements: 33 ft-lbs 4" Flanges D 4" Flange x Valve 

Reason For Test: New Leachate Transmission Line Installation 

r 

Wrench Serial# 

5981138958 

Comments: 

Calibration Date: 

3/30/2010 

Test Witnessed and Accepted By: 

I 

Calibration Due: 

3/30/2011 
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.~! ' . ·. :. 

Furnace 0 

Other ----

75 ft-lbs • 
58 ft-lbs D 
58 ft-lbs • 
44 ft-lbs D 
30 ft-lbs • 

Torque Wilnas, Repnrt Form.xl.s 
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TORQUE WITNESS REPORT FORM MCF-12 

BMWC Constructors Inc. 

Job Number: 402738 

Equipment/Line No.: ------------
Service: Leachate 

System Being Tested: 

.. 
Bqiler 0 

Flanged Connections 0 

Area: SC#9 & SC# l 0 

Man-Hole fl. ·2 ( __,;;......:, __ 
Test : Torque 

Exchanger 0 

Vessel D 

Torque Requirements: 105 ft-lbs 12" Flanges D 12" Flange x Valve . 

Torque Requirements: 80 ft-lbs l0"Flanges ~ 10" Flange x Valve 

Torque Requirements: 80 ft- lbs 8" Flanges 8" Flange x Valve 

Torque Requirements: 50 fl-lbs 6" Flanges • 6" Flange x Valve 

Torque Requirements: 33 ft-lbs 4" Flanges • 4" Flange x Valve 

Reason For Test: New Leachate Transmission Line Installation 

Wrench Serial# 

5981138958 

Calibration Date: 

3/30/2010 

Calibration Due: 

3/30/2011 

Date of Torque: _.....;fl;"-4-/,_I q.,,__,_J 1.-..::.o..L\..:::O'------
I i 

Comments: 

Test Witnessed and Acce_pr:d By: 

~ 

B: Page 104 of 105 

Furnace D 

Other ----

75 ft-lbs • 
58 ft-lbs 

~ 58 ft-lbs 

44 ft-lbs • 
30 ft-lbs • 

Date 

Torque Wllneas RO!lcrt Fcrrnxlt 
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ENVIROTECH 

TANK 4 AND LEACHATE TRANSMISSION SYSTEM REPORT 
CONSTRUCTION QUALITY AsSURANCE (CQA) 

ENVIRONMENTAL RESTORATION DISPOSAL FACILITY (ERDF) 
SUPER CELLS 9 

SUBCONTRACT S013213AOO 
JANUARY 2011 (010032) 

APPEN'DIX C. 

EARTHWORK TESTING 

2500 North Eleventh Street • PO Box 6029 • Enid, O klahoma 73702 • (580) 234-8780 • Fax (580) 237-4302 
C 



Soils and Proctor Summary 

Test Description Proctor '"\ Sieve Classification 
,·, ~, r'' ''M·'·'· 

t 

Number Dry Moisture Passing ' 
i Density % -200% ~-· 

SF-01 Light Brown Sand with Silt 113.6 12.4% 22.6 SM Silty Sand 
SF-02 Liqht Brown Silt with Sand 124.9 9.7% 12.4 SP-SM Poorly Graded Sand w/ Silt 
SF-03 Black Sand w/ Gravel 120.6 14.0% 9.8 SW-SM Well Graded Sand w/ Silt 
SF-04 Brown/Black Sand 120.5 12.8% 9.6 SW-SM Well Graded Sand w/ Silt 
SF-05 Brown/Black Sand 124.2 12.5% 9.8 SW-SM Well Graded Sand w/ Silt 
SF-06 Brown/Black Sand 120.8 14.3% 7.3 SW Well Graded Sand 
SF-07 Lowest Layer of Excavation 117.3 11 .5% 10.4 SW Well Graded Sand 
SF-08 Manhole 21 Backfill 118 11.3% 1.8 SP Poorly Graded Sand 
SF-09 WashDOT Base course 138.9 2.6% 3.1 GP Poorly Graded Gravel 
SF-10 WashDOT Top course 135.2 6.0% 5.1 GP Poorly Graded Gravel 
SF-11 Riser Trench Backfill 114.5 11 .0% 1.6 SP Poorly Graded Sand 

C: 1 of1 7 



Field Density Testing Summary 
Summary Log: 

Client: 

Leachate Transmission Manholes 

WCH 

Note: Unless otherwise noted, all testing was verified to 90% modified Proctor 

Test No Proctor 
Lift 

Time 
Test Report Wet Den. % Moist P'ercent 

Num Deoth Number lbs/cuft Content Proctor 

Manhole# 21 

MH21-01 SF-01 Sub 9:00 12 27 119.7 7.3% 98.2% 

MH21-02 SF-01 Sub 9:05 12 27 121.2 8.7% 98.2% 

Manhole# 39 

MH39-01 SF-05 Sub 9:10 12 27 130.5 7.0% 98.2% 

MH39-02 SF-05 Sub 9:15 12 27 128.7 6.0% 97.8% 

Manhole #21 

MH21-03 SF-06 1 13:00 12 31 118.5 7.6% 91 .2% 

MH21-04 SF-06 2 13:10 12 31 120.7 9.0% 91,7% 

MH21-05 SF-06 3 13:20 12 31 121.4 9.2% 92.0% 

Manhole #21 (95% Compaction) 

MH21-06 SF-06 4 13:30 6 31 123.6 7.5% 95.2% 

Manhole #39 

MH39-03 SF-06 1 13:40 12 31 127.8 8.0% 98,0% 

MH39-04 SF-06 2 13:50 12 31 126.7 7,5% 97.6% 

MH39-05 SF-06 3 14:00 12 31 127.8 7.7% 98.2% 

Manhole #39 (95% Compaction) 

MH39-06 SF-06 4 14:10 6 31 127.6 8.8% 97.1% 

Manhole #32 

MH32-01 SF-06 Sub 14:20 12 31 130.7 5.3% 102.7% 

MH32-02 SF-06 Sub 14:25 12 31 126.0 4.9% 99.4% 

Manhole #33 

MH33-01 SF-06 Sub 14:40 12 31 129.9 8.7% 98,9% 

MH33-02 SF-06 Sub 14:45 12 31 131 ,0 9.1% 99.4% 

Manhole #33 

MH33-03 SF-06 1 7:30 12 36 135.0 14.6% 97.5% 

MH33-04 SF-06 2 7:55 12 36 131.4 9.7% 992% 

•nanhole #33 (95% Compaction) 

MH33-05 SF-06 3 8:35 6 36 130.2 10.7% 97.4% 

C: 2 of 17 

Dry Den. , Pass/ 
lbs/cuft Fail 

111.6 Pass 

111 .5 Pass 

122.0 Pass 

121 .4 Pass 

110.1 Pass 

110_7 Pass 

111 2 Pass 

11 5.0 Pass 

118,3 Pass 

117_9 Pass 

118,7 Pass 

117_3 Pass 

124.1 Pass 

120.1 Pass 

119.5 Pass 

120.1 Pass 

117.8 Pass 

119.8 Pass 

117.6 Pass 



I 

Field Density Testing Summary 
Summary Log: 

Client: 

Leachate Transmission Manholes 

WCH 

Note: Unless otherwise noted, all testing was verified to 90% modified Proctor 

Test No Proctor 
Lift 

Time 
Test Report Wet Den. % Moist _Percent 

Num Depth Number lbs/cuft Content Proctor 

MH33-06 SF-06 4 9:15 6 36 127.9 7.3% 98.7% 

Manhole #32 

MH32-03 SF-06 1 9:45 12 36 130.7 11 .3% 97.2% 

MH32-04 SF-06 2 10:45 12 36 125.0 7.4% 96.3% 

MH32-05 SF-06 3 11 :50 12 36 124.7 8.3% 95.3% 

MH32-06 SF-06 4 13:00 12 36 128.4 7.9% 98.5% 

Manhole #33 (95% Compaction) 

MH33-07 SF-06 5 14:00 6 36 128.2 10.7% 95.9% 

MH33-08 SF-06 6 14:30 6 36 126.8 9.7% 95.7% 

MH33-09 SF-06 7 15:00 6 36 128.1 10.9% 95.6% 

MH33-10 SF-06 8 15:30 6 36 127.6 10.1% 95.9% 

MH33-1 1 SF-06 9 15:45 6 36 129.4 11 .3% 96.2% 

MH33-12 SF-06 10 16:10 6 36 128.8 9.6% 97.3% 

Manhole #34 

MH34-01 SF-05 Sub 9:40 12 41 129.5 9.5% 95.2% 

MH34-02 SF-05 Sub 9:45 12 41 130.2 8.1% 97.0% 

Manhole #35 

MH35-01 SF-05 Sub 9:50 12 41 131.4 7.9% 98.1% 

MH35-02 SF-05 Sub 9:55 12 41 130.5 8.6% 96.8% 

Manhole #34 

MH34-03 SF-06 1 7:30 12 44 126.9 7.6% 97.6% 

MH34-04 SF-06 2 8:15 12 44 132.6 12.7% 97.4% 

MH34-05 SF-06 3 9:00 12 44 125.5 8.4% 95.8% 

MH34-06 SF-06 4 9:45 12 44 127.1 6.4% 98.9% 

MH34-07 SF-06 5 10:30 12 44 128.5 9.6% 97.1% 

Manhole #35 

MH35-03 SF-05 1 12:00 12 44 130.4 7.7% 97.5% 

MH35-04 SF-05 . 2 12:45 12 44 129.3 8.4% 96.0% 

MH35-05 SF-05 3 13:50 12 44 130.4 9.1% 96.2% 

MH35-06 SF-05 4 14:45 12 44 131.3 10.2% 95.9% 

C: 3of 17 

Dry Den. Pass/ 
lbs/cuft " Fail 

119.2 Pass 

117.4 Pass 

116.4 Pass 

115.1 Pass 

119.0 Pass 

115.8 Pass 

115.6 Pass 

115.5 Pass 

115.9 Pass 

116.3 Pass 

117.5 Pass 

118.3 Pass 

120.4 Pass 

121 .8 Pass 

120.2 Pass 

117.9 Pass 

117.7 Pass 

115.8 Pass 

119.5 Pass 

117.2 Pass 

121 .1 Pass 

119.3 Pass 

119.5 Pass 

119.1 Pass 



I 

Field Density Testing Summary 
Summary Log : 

Client: 

Leachate Transmission Manholes 

WCH 

Note: Unless otherwise noted, all testing was verified to 90% modified Proctor 

Test No Proctor 
Lift 

Time 
Test Report Wet Den. % Moist Percent 

Num Depth Number lbs/cuft Content Proctor 

MH35-07 SF-05 5 15:30 12 44 129.1 8.7% 95 .6% 

Manhole #36 

MH36-01 SF-05 Sub 14:45 12 51 132.9 5.2% 101.7% 

MH36-02 SF-05 Sub 14:50 12 51 134.5 4.8% 103.3% 

Manhole #37 

MH37-01 SF-05 Sub 15:00 12 51 127.8 5.3% 97.7% 

MH37-02 SF-05 Sub 15:05 12 51 132.0 4.6% 101 .6% 

Manhole #38 (95% Compaction) 

MH38-1 SF-05 sub 14:30 12 53 133.7 4.0% 103.5% 

MH38-2 SF-05 sub 14:35 12 53 127 .5 2.6% 100.1% 

Manhole #37 

MH37-03 SF-07 1 7:30 12 55 121.4 8.1% 95.7% 

MH37-04 SF-07 2 7:51 12 55 122 .6 9.6% 95.4% 

MH37-05 · SF-07 3 8:21 12 55 123.7 9.1% 96.7% 

MH37-06 SF-07 4 8:42 12 55 125.6 11.4% 96.1% 

MH37-07 SF-07 5 9:10 12 55 122.5 8.3% 96.4% 

Manhole #36 

MH36-03 SF-05 1 10:25 12 55 130.5 8.8% 96.6% 

MH36-04 SF-05 2 10:55 12 55 131 .2 9.1% 96.8% 

MH36-05 SF-05 3 11 :50 12 55 133.6 12.3% 95.8% 

MH36-06 SF-05 4 12:45 12 55 132.1 9.8% 96.9% 

Manhole #34 

MH34-08 SF-08 6 8:28 12 169 123.3 8.0% 96.8% 

Manhole #34 (95% Compaction) 

MH34-09 SF-08 7 9:14 6 169 121.6 7.7% 95.7% 

MH34-1 0 SF-08 8 9:18 6 169 121.5 7.4% 95.9% 

MH34-1 1 SF-08 9 9:40 6 169 122.1 8.0% 95.8% 

MH34-12 SF-08 10 9:44 6 169 120.5 6.8% 95.6% 

MH34-1 3 SF-08 11 13:43 6 169 122.6 7.0% 97.1% 

MH34-1 4 SF-08 12 13:48 6 169 122 .5 6.8% 97.2% 

C: 4 of1 7 

Dry Den. Pass/ 
lbs/cuft 

If 
Fail 

118.8 Pass 

126.3 Pass 

128.3 Pass 

121.4 Pass 

126.2 Pass 

128.6 Pass 

124.3 Pass 

112.3 Pass 

111 .9 Pass 

113.4 Pass 

11 2.7 Pass 

113.1 Pass 

11 9.9 Pass 

120.3 Pass 

119.0 Pass 

120.3 Pass 

114.2 Pass 

112.9 Pass 

11 3.1 Pass 

113.1 Pass 

112.8 Pass 

114.6 Pass 

11 4.7 Pass 



Field Density Testing Summary 
Summary Log: 

Client: 

Leachate Transmission Manholes 

WCH 

ENVIROT ECH 
= ,-.. ,. ... ' .~ . ' . '• ·" . .• ., . ,. .. ::,~';;!t'-JttK,r-1(;, ,~ ,:_ Ut-i:-,,,1 rir---K,. I"-••·-

Note: Unless otherwise noted, all testing was verified to 90% modified Proctor 

Test No Proctor 
Lift 

Time 
Test , Report Wet Den. % Moist Percent Dry Den. Pass/ 

1, 

Num Depth Number lbs/cuft Content Proctor lbs/cuft Fail 

Manhole #35 

MH35-08 SF-08 6 8:13 12 169 127.2 11 .5% 96.7% 114.1 Pass 

Manhole #35 (95% Compaction) 

MH35-09 SF-08 7 8:54 6 169 123.1 8.6% 96.1% 113.4 Pass 

MH35-10 SF-08 8 8:51 6 169 122.0 5.4% 98.1% 115.7 Pass 

MH35-11 SF-08 9 15:40 6 169 123.7 8.8% 96.4% 113.7 Pass 

MH35-12 SF-08 10 15:45 6 169 122.5 7.6% 96.5% 113.8 Pass 

MH35-13 SF-08 11 15:48 6 169 120.7 7.7% 95.0% 112.1 Pass 

MH35-14 SF-08 12 15:51 6 169 127.8 12.3% 96.4% 113.8 Pass 

MH35-15 SF-08 13 15:59 6 169 123.8 8.2% 97.0% 114.4 Pass 

Manhole #36 (95% Compaction) 

MH36-07 SF-08 5 9:27 6 178 122.3 7.5% 96.4% 113.8 Pass 

MH36-08 SF-08 6 9:29 6 178 125.5 11 .3% 95.6% 112.8 Pass 

MH36-09 SF-08 7 9:32 6 178 124.4 7.0% 98.5% 116.3 Pass 

MH36-10 SF-08 8 9:37 6 178 125.1 8.7% 97.5% 115.1 Pass 

Manhole #36 (95% Compaction) 

MH36-11 SF-08 9 9:00 6 182 122.5 6.4% 97.6% 115.1 Pass 

MH36-12 SF-08 10 9:05 6 182 122.4 6.8% 97.1% 114.6 Pass 

MH36-13 SF-08 11 10:17 6 182 124.0 5.2% 99.9% 117.9 Pass 

MH36-14 SF-08 12 10:22 6 182 124.6 5.7% 99.9% 117.9 Pass 

MH36-15 SF-08 13 15:22 6 182 120.7 4.6% 97.8% 115.4 Pass 

C: 5 of 17 



Field Density Testing Summary 
Summary Log : Leachate Transmission Line 

Cl ient: WCH 

Note : Un less otherwise noted, all testing was verified to 90% modified Proctor 

Test No Proctor 
Lift 

Time 
Test Report Wet Den, % Moist Percent Dry Den. Pass/ 

Num Depth Number lbs/cuft Content Proctor lbs/cuft Fail 

Leachate Transmission Line: MH-33 to Crest Pad 10 (95% Modified under Crest Pad} 

L T-1 SF-05 1 9:35 6 53 135.2 9.9% 99.1% 123.0 Pass 

LT-2 SF-05 2 9:55 6 53 128.5 8.1 % 95.7% 118.9 Pass 

LT-3 SF-05 3 10:30 6 53 129.2 8.1% 96.2% 119.5 Pass 

LT-4 SF-05 4 10:55 6 53 129.6 9.6% 95.2% 11 8.2 Pass 

L T-5 SF-05 5 11 :55 6 53 127.6 10.5% 93.0% 115.5 

LT-5A SF-05 5 12:00 6 53 133.4 10.8% 96.9% 120.4 Pass 

LT-5B SF-05 5 12:05 6 53 131 .3 9.6% 96.5% 119.8 Pass 

Cell 10 Discharge Line Utility Trench: MH-33 to Crest Pad 10 
The Discharge Line from MH-33 to Crest Pad 10 was installed with the incorrect slope. The 
pipe was excavated, and reinstalled at the correct slope. Tests L T-006 through L T-01 3 verify 
the compaction of the reinstalled pipe. 

L T-006 SF-06 1 8:05 12 57 122.7 6.9% 95.0% 114.8 Pass 

L T-007 SF-06 2 8:15 6 57 122.2 6.4% 95.1% 114.8 Pass 

L T-008 SF-06 3 8:25 6 57 125.9 6.4% 98.0% 118.3 Pass 

L T-009 SF-06 4 8:45 6 57 126.3 5.8% 98.8% 119.4 Pass 

L T-010 SF-06 5 9:15 6 57 119.4 5.3% 93.9% 113.4 Pass 

L T-011 SF-06 6 9:45 6 57 128.4 10.6% 96.1% 11 6.1 Pass 

L T-012 SF-06 7 10:05 6 57 127.3 9.3% 96.4% 116.5 Pass 

L T-013 SF-06 8 10:20 6 57 126.4 9.7% 95.4% 115.2 Pass 

Leachate Transmission Line: MH-32 to Crest Pad 9 

LT-09 SF-06 1 9:15 12 60 122 .7 9.4% 92.8% 112.2 Pass 

L T-10 SF-06 2 9:45 6 60 121.0 7.4% 93.3% 112.7 Pass 

L T-11 SF-06 3 10:45 6 60 125.3 11.4% 93.1% 112.5 Pass 

L T-12 SF-06 4 12:00 6 60 118.5 6.8% 91.9% 111 .0 Pass 

L T-13 SF-06 5 15:10 6 60 134.5 13.7% 97.9% 118.3 Pass 

L T-14 SF-06 6 15:50 6 60 122.8 10.8% 91 .7% 110.8 Pass 

Leachate Transmission Line : MH-32 to Crest Pad 9 

L T-15 SF-06 7 7:22 6 61 123.3 10.0% 92 .8% 112.1 Pass 

I L T-16 SF-06 8 9:00 6 61 124.9 12.6% 91 .8% 110.9 Pass 
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Field Density Testing Summary 
Summary Log: Leachate Transmission Line 

Client: WCH 

Note: Unless otherwise noted, all testing was verified to 90% modified Proctor 

Test No Proctor 
Lift 

Time 
Test Report Wet Den. % Moist ,, Percent Dry Den. Pass / 

Num Depth Number lbs/cuft Content Proctor lbs/cuft Fail 

L T-1 7 SF-06 9 9:41 6 61 120.1 9.2% 91.0% 110.0 Pass 

L T-18 SF-06 10 12:45 6 61 129.5 14.2% 93.9% 113.4 Pass 

Leachate Transmission Line: MH-32 to MH-33 

L T-19 SF-06 0 8:55 12 71 123.0 11.2% 91.6% 110.6 Pass 

L T-20 SF-06 0 9:00 12 71 122.4 11.2% 91.1% 110.1 Pass 

L T-21 SF-06 1 12:05 12 71 123.7 9.0% 93.9% 113.5 Pass 

LT-22 SF-06 1 12:10 12 71 123.5 7.8% 94.8% 114.6 Pass 

L T-23 SF-06 2 14:15 12 71 122.9 7.9% 94.3% 113.9 Pass 

LT-24 SF-06 2 14:20 12 71 123.3 8.6% 94.0% 113.5 Pass 

Leachate Transmission Line: MH-32 to MH-33 (95 % Compaction) 

LT-25 SF-06 3 6:45 6 72 125.5 9.1% 95.2% 115.0 Pass 

LT-26 SF-06 3 6:50 6 72 127.4 9.7% 96.1% 116.1 Pass 

LT-27 SF-06 4 8:05 6 72 126.3 7.1% 97.6% 117.9 Pass 

LT-28 SF-06 4 8:10 6 72 125.9 6.5% 97.9% 118.2 Pass 

Leachate Transmission Line: MH-32 to MH-33 (95 % Compaction) 

LT-29 SF-06 5 6:25 6 73 126.8 9.9% 95.5% 11 5.4 Pass 

LT-30 SF-06 5 6:27 6 73 125.5 8.5% 95.8% 115.7 Pass 

LT-31 SF-06 6 7:25 6 73 127.4 10.3% 95.6% 11 5.5 Pass 

LT-32 SF-06 6 7:29 6 73 126.3 9.5% 95.5% 115.3 Pass 

LT-33 SF-06 7 8:10 6 73 125.9 6.5% 97.9% 11 8.2 Pass 

LT-34 SF-06 7 8:14 6 73 128.5 11 .2% 95.7% 115.6 Pass 

LT-35 SF-06 8 10:50 6 73 125.9 9.5% 95.2% 11 5.0 Pass 

LT-36 SF-06 8 10:53 6 73 126.4 10.2% 95.0% 114.7 Pass 

LT-37 SF-06 9 12:30 6 73 127.3 10.5% 95.4% 115.2 Pass 

LT-38 SF-06 9 12:33 6 73 126.1 9.6% 95.2% 115.1 Pass 

LT-39 SF-06 10 16:10 6 73 126.4 9.4% 95.6% 115.5 Pass 

LT-40 SF-06 10 16:15 6 73 125.7 7.5% 96.8% 11 6.9 Pass 

Leachate Transmission Line: MH-39 to Tank 3 

L T-41 SF-04 1 13:00 6 76 120.9 5.2% 95.4% 114.9 Pass 

I LT-42 SF-04 2 13:10 6 76 129.1 8.7% 98.6% 11 8.8 Pass 
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Field Density Testing Summary 
Summary Log: 

Client: 

Leachate Transmission Line 

WCH 

Note : Unless otherwise noted , all testing was verified to 90% modified Proctor 

Test No Proctor 
Lift 

Time 
Test Report Wet Den. % Moist Percent 

Num Depth Number lbs/cuft Content Proctor 

L T-43 SF-04 3 13:20 6 76 125.4 7.3% 97.0% 

LT-44 SF-04 4 13:30 6 76 129.7 9.9% 97 .9% 

Leachate Transmission Line: MH-21 to Tank 3 

L T-45 SF-04 1 13:40 6 76 125.2 6.6% 97.5% 

LT-46 SF-04 2 13:50 6 76 124.4 8.4% 95 .2% 

LT-47 SF-04 3 14:00 6 76 124.4 8.0% 95.6% 

L T-48 SF-04 4 14:10 6 76 125.6 8.7% 95.9% 

Leachate Transmission Line: Tank 3 to Pump House 

LT-49 SF-04 1 14:20 6 76 124.6 8.1% 95.7% 

Leachate Transmission Line: Tank 3 to Transducer 

LT-50 SF-04 1 14:30 6 76 124.0 7.7% 95.5% 

Leachate Transmission Line: Tank 3 to Pump House 

L T-51 SF-04 2 14:40 6 76 127.3 9.2% 96.7% 

Leachate Transmission Line: Tank 3 to Transducer 

LT-52 SF-04 2 14:50 6 76 126.1 9.4% 95.7% 

Leachate Transmission Line: Tank 3 to Pump House 

LT-53 SF-04 3 15:00 6 76 123.9 8. 3% 94.9% 

Leachate Transmission Line: Tank 3 to Transducer 

LT-54 SF-04 3 15:10 6 76 125.0 9.1 % 95.1% 

Leachate Transmission: MH-32 to MH-34 

L T-55 SF-05 SG 12:30 12 77 125.0 7.1% 94.0% 

LT-56 SF-05 SG 12:35 12 77 124.3 7.6% 93.0% 

LT-57 SF-05 1 13:45 12 77 125.1 8.3% 93.0% 

LT-58 SF-05 1 13:50 12 77 130.2 9.4% 95.8% 

Leachate Transmission : MH-32 to MH-34 

LT-59 SF-06 2 7:30 12 78 118.3 7.9% 90.8% 

L T-60 SF-06 2 7:35 12 78 124.2 7.8% 95.4% 

L T-61 SF-06 3 8:30 12 78 132.5 11.4% 98.5% 

LT-62 SF-06 3 8:35 12 78 125.2 7.8% 96.1% 

!Leachate Transmission: MH-32 to MH-34 (95 % Compaction) 

C: 8 of1 7 

Ory Den. Pass / 
lbs/cuft Fail 

116.9 Pass 

118.0 Pass 

117.4 Pass 

114.8 Pass 

115.2 Pass 

11 5.5 Pass 

11 5.3 Pass 

115.1 Pass 

11 6.6 Pass 

115.3 Pass 

114.4 Pass 

114.6 Pass 

116.7 Pass 

115.5 Pass 

11 5.5 Pass 

119.0 Pass 

109.6 Pass 

115.2 Pass 

11 8.9 Pass 

116.1 Pass 



Field Density Testing Summary 
Summary Log: Leachate Transmission Line 

Client: WCH 

Note: Unless otherwise noted, all testing was verified to 90% modified Proctor 

Test No Proctor 
Lift 

Time 
Test Report Wet Den. % Moist Percent Ory Den. Pass/ 

Num Depth Number lbs/cuft Content Proctor lbs/cuft Fail 

LT-63 SF-06 4 10:00 6 78 124.8 6.9% 96.6% 116.7 Pass 

LT-64 SF-06 4 10:35 6 78 126.6 8.1% 96.9% 117.1 Pass 

L T-65 SF-06 5 11 :30 6 78 129.7 10.2% 97.4% 117.7 Pass 

LT-66 SF-06 5 11 :35 6 78 129.6 10.4% 97.2% 117.4 Pass 

LT-67 SF-06 6 13:00 6 78 122.6 5.5% 96.2% 116.2 Pass 

L T-68 SF-06 6 13:05 6 78 124.3 6.4% 96.7% 116.8 Pass 

LT-69 SF-06 7 14:40 6 78 121 .5 5.4% 95.4% 11 5.3 Pass 

LT-70 SF-06 7 14:45 6 78 127.4 7.4% 98.2% 118.6 Pass 

Leachate Transmission: MH-32 to MH-34 (95 % Compaction ) 

L T-71 SF-06 8 8:20 6 79 127.4 7.0% 98.6% 119.1 Pass 

LT-72 SF-06 8 8:25 6 79 127.9 7.3% 98.7% 119.2 Pass 

LT-73 SF-06 9 10:00 6 79 127.7 8.4% 97.5% 117.8 Pass 

LT-74 SF-06 9 10:05 6 79 128.9 8.6% 98.3% 118.7 Pass 

LT-75 SF-06 10 13:00 6 79 128.1 8.1 % 98.1% 11 8.5 Pass 

LT-76 SF-06 10 13:05 6 79 125.1 8.7% 95 .3% 11 5.1 Pass 

LT-77 SF-06 11 16:05 6 79 126.9 9.2% 96.2% 116.2 Pass 

LT-78 SF-06 11 16:10 6 79 126.3 8.9% 96.0% 116.0 Pass 

Leachate Transmission : MH-35 to MH-36 

LT-79 SF-06 1 13:45 12 84 128.6 6.5% 100.0% 120.8 Pass 

LT-80 SF-06 1 13:50 12 84 127.2 8.1% 97.4% 117.7 Pass 

L T-81 SF-06 2 14:00 12 84 120.7 7.1% 93.3% 112. 7 Pass 

LT-82 SF-06 3 14:08 12 84 121 .1 9.3% 91.7% 110.8 Pass 

LT-83 SF-06 2 15:00 12 84 124.3 7.2% 96.0% 116.0 Pass 

LT-84 SF-06 3 16:20 12 84 120.6 4.8% 95.3% 11 5.1 Pass 

Leachate Transmission: MH-35 to MH-36 

LT-85 SF-06 4 8:41 12 87 128.9 6.7% 100.0% 120.8 Pass 

LT-86 SF-06 4 12:22 12 87 125.4 5.3% 98.6% 119. 1 Pass 

Leachate Transmission: MH-35 to MH-36 (95 % Compaction ) 

LT-87 SF-06 5 15:16 6 87 128.7 8.1% 98.6% 119.1 Pass 

I LT-88 SF-06 5 15:19 6 87 129.0 7.6% 99.2% 119.9 Pass 
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Field Density Testing Summary 
Summary Log : Leachate Transmission Line ,..,. ~ <-NJ'' ~Jt~(9r,,I El. tN(~ ! ~Jc·· ~ ' 7 <., c; <• '< • ,, (> V , ' ) " •' , < •• 

Client: WCH 

Note : Unless otherwise noted, all testing was verified to 90% modified Proctor 

Test No Proctor 
l.ift 

Time 
Test Report Wet Den. % Moist Percent Dry Den. Pass/ 

Num Depth Number lbs/cuft Content Proctor lbs/cuft Fail 

Leachate Transmission: MH-35 to MH-36 (95 % Compact ion ) 

LT-89 SF-06 6 13:00 6 88 128.1 8.5% 97.7% 118.1 Pass 

LT-90 SF-06 6 13:04 6 88 128.2 9.3% 97.1% 117.3 Pass 

L T-91 SF-06 7 15:16 6 88 128.2 6.2% 99.9% 120.7 Pass 

LT-92 SF-06 7 15:1 9 6 88 126.9 7.2% 98.0% 118.4 Pass 

Leachate Transmission: MH-35 to MH-36 (95 % Compaction) 

LT-93 SF-06 8 7 :06 6 89 125.3 6.2% 97.7% 118.0 Pass 

LT-94 SF-06 8 7:11 6 89 124.9 4.2% 99.2% 11 9.9 Pass 

LT-95 SF-06 9 11 :46 6 89 126. 1 7.3% 97.3% 117.5 Pass 

LT-96 SF-06 9 13:04 6 89 128.2 6.3% 99.8% 120.6 Pass 

Leachate Transmission: MH-35 to MH-36 (95 % Compaction) 

LT-97 SF-06 10 7:06 6 90 130.7 8.7% 99.5% 120 .2 Pass 

LT-98 SF-06 10 7:11 6 90 129.5 9.5% 97.9% 11 8.3 Pass 

Leachate Transmission: MH-35 to MH-36 (95 % Compaction) 

LT-99 SF-06 11 11 :55 6 91 125.0 6.4% 97.3% 117.5 Pass 

L T-100 SF-06 11 11 :59 6 91 123.5 7.5% 95.1% 114.9 Pass 

Transmission Line MH-37 to MH-38 

Tests L T-101, L T-102, and L T-103 were accepted by W CH under SODR-23 

LT-101 SF-06 1 13:21 6 94 11 9 .1 10.9% 88.9% 107.4 

L T-1 02 SF-06 1 13:56 6 94 117.7 12.0% 87.0% 105.1 

Leachate Transmission MH-37 to MH-38 

L T-101 SF-08 1 13:21 6 95 119.1 10.9% 91.0% 107.4 Pass 

L T-102 SF-08 1 13:56 6 95 117.7 12.0% 89.1% 105.1 

LT-103 SF-08 2 7:45 6 95 11 6.9 11.0% 89.3% 105.3 

L T-104 SF-08 2 9:32 6 95 11 8.3 9.9% 91.2% 107.6 Pass 

L T-105 SF-08 3 12:32 6 95 115.0 7.3% 90.8% 107 .2 Pass 

LT-106 SF-08 3 12:35 6 95 114.2 6.3% 91.0% 107.4 Pass 

LT-107 SF-08 4 15:12 6 95 116.3 8 .0% 91.3% 107.7 Pass 

LT-108 SF-08 4 15:18 6 95 116.5 9.3% 90.3% 106.6 Pass 

I Leachate Transmission MH-37 to MH-38 
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Field Density Testing Summary 
Summary Log: Leachate Transmission Line 

Client: WCH 

Note: Unless otherwise noted, all testing was verified to 90% modified Proctor 

Test No Proctor 
Lift 

Time 
Test Report Wet Den. % Moist Percent Dry Den. Pass/ 

Num Depth Number lbs/cuft Content Proctor lbs/cuft Fail 

LT-109 SF-08 6 11 :51 12 96 121.7 8.6% 95.0% 112.1 Pass 

LT-11 0 SF-08 6 11 :56 12 96 120.4 11 .7% 91.3% 107.8 Pass 

Leachate Transmission MH-37 to MH-38 (95 % Compaction) 

L T-1 11 SF-08 6 13:08 6 97 117.6 10.4% 90.3% 106.5 Pass 

LT-11 2 SF-08 6 13:12 6 97 113.7 6.5% 90.5% 106.8 Pass 

Leachate Transmission Line MH-21 to Tank 3 

LT-113 SF-01 5 9:30 6 111 122.6 12.8% 95 .7% 108.7 Pass 

LT-114 SF-01 6 10:00 6 111 122.6 10.9% 97.3% 110.6 Pass 

LT-1 15 SF-01 7 14:10 6 111 123.3 12.2% 96.7% 109.9 Pass 

LT-116 SF-01 8 14:35 6 111 122.9 11 .8% 96.8% 109.9 Pass 

Leachate Transmission Line : MH-32 Drain Line 

LT-1 17 SF-08 1 13:08 12 112 124.8 7.8% 98.1% 115.8 Pass 

LT-11 8 SF-08 2 13:10 6 112 126.7 8.1% 99.3% 117.2 Pass 

LT-119 SF-08 3 13:05 6 112 122.2 7.1% 96.7% 114.1 Pass 

L T-120 SF-08 4 13:1 3 6 112 120.5 6.9% 95.5% 112.7 Pass 

L T-121 SF-08 5 14:35 6 112 124.2 8.9% 96.7% 114.0 Pass 

LT-122 SF-08 6 14:44 6 112 124.4 7.5% 98.1% 115.7 Pass . 
Drain Line Backfill from MH-33 Drain Line 

L T-123 SF-08 1 16:15 6 112 131 .7 8.1% 103.2% 121 .8 Pass 

LT-124 SF-08 2 16:18 6 112 130.2 10.5% 99.9% 117.8 Pass 

LT-125 SF-08 3 16:21 6 112 120.9 5.8% 96.8% 114.3 Pass 

Drain Line Backfill from MH-33 Drain Line 

Lifts 1, 2, and 3 of MH-33 Drain Line were retested on Report day 114 

LT-126 SF-08 1 10:05 6 114 127.2 8.6% 99.3% 117.1 Pass 

LT-127 SF-08 2 10:41 6 114 125.9 7.4% 99.3% 117.2 Pass 

L T-128 SF-08 3 11 :03 6 114 124.1 5.6% 99.6% 117.5 Pass 

L T-129 SF-08 4 12:35 6 114 125.5 6.1% 100.2% 118.3 Pass 

L T-130 SF-08 5 15:01 6 114 124.9 6.7% 99.2% 117.1 Pass 

lrain Line Backfill from MH-34 and MH-35 

I L T-131 SF-08 1 15:03 12 126 125.3 8.0% 98.3% 116.0 Pass 
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Field Density Testing Summary 
Summary Log: 

Client: 

Leachate Transmission Line 

WCH 

Note: Unless otherwise noted, all testing was verified to 90% modified Proctor 

Test No Proctor 
Lift 

Time 
Test Report Wet Den. % Moist Percent 

Num Depth Number lbs/cuft Content Proctor 

LT-132 SF-08 1 16:02 12 126 11 5.9 7.1% 91.7% 

LT-133 SF-08 1 16:08 12 126 129.6 11.1% 98.9% 

Drain Line Backfill from MH-38 to MH-39 

L T-134 SF-08 1 6:55 12 127 11 9.1 8.5% 93.0% 

Drain Line Backfill from MH-34 and MH-35 

L T-135 SF-08 2 10:05 12 129 122.7 8.7% 95.7% 

L T-136 SF-08 2 10:08 12 129 126.8 10.7% 97.1% 

LT-137 SF-08 2 10:11 12 129 121 .6 7.1% 96.2% 

L T-138 SF-08 3 14:40 12 129 125.9 7.1% 99.6% 

LT-139 SF-08 3 14:43 12 129 125.4 6.5% 99.8% 

L T-140 SF-08 3 14:48 12 129 11 9.6 6.3% 95.3% 

Drain Line Backfill from MH-38 and MH-39 (95% Compaction) 

LT-141 SF-08 2 12:40 6 129 126. 1 9.1% 98.0% 

L T-142 SF-08 3 15:15 6 129 118.9 4.8% 96.1% 

Backfill from MH-34 and MH-35 

LT-143 SF-08 4 10:09 12 130 129.0 12.7% 97.0% 

L T-144 SF-08 4 10:12 12 130 124.2 9.3% 96.3% 

LT-145 SF-08 4 10:15 12 130 123.1 8.8% 95.9% 

L T-146 SF-08 5 14:35 12 130 123.4 9.6% 95 .4% 

LT-147 SF-08 5 14:37 12 130 124.7 8.5% 97.4% 

L T-148 SF-08 5 14:40 12 130 129.8 10.1% 99.9% 

Backfi ll from MH-34 and MH-35 (95% Compaction) 

LT-149 SF-08 6 9:10 6 131 125.0 6.4% 99.6% 

L T-150 SF-08 6 9:13 6 131 128.0 9.3% 99.2% 

LT-151 SF-08 6 9:15 6 131 129.0 11.0% 98.5% 

LT-152 SF-08 7 13:25 6 131 129.0 12.0% 97.6% 

L T-153 SF-08 7 13:29 6 131 130.1 12.6% 97.9% 

L T-154 SF-08 7 13:34 6 131 127.4 9.4% 98.7% 

ackfill from MH-38 and MH-39 (95% Compaction) 

L T-155 SF-08 4 10:35 6 131 122.7 8.9% 95.5% 
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Dey Den. Pass / 
lbs/cuft Fail 

108.2 Pass 

116.7 Pass 

109.8 Pass 

112.9 Pass 

114.5 Pass 

113.5 Pass 

117.6 Pass 

117.7 Pass 

112.5 Pass 

115.6 Pass 

113.5 Pass 

114.5 Pass 

11 3.6 Pass 

113.1 Pass 

112.6 Pass 

114.9 Pass 

117.9 Pass 

117.5 Pass 

117.1 Pass 

116.2 Pass 

115.2 Pass 

115.5 Pass 

11 6.5 Pass 

112.7 Pass 



Field Density Testing Summary 
Summary Log: Leachate Transmission Line 

ENVIROTECH 
Client: WCH 

Note: Unless otherwise noted, all testing was verified to 90% modified Proctor 

Test No Proctor 
Lift 

Time 
Test Report Wet Den. % Moist Percent Dry Den. Pass / 

Num Deoth Number lbs/cuft Content Proctor lbs/cuft Fail 

Backfill from MH-34 and MH-35 (95% Compaction) 

L T-156 SF-08 8 14:31 6 132 126.5 7.3% 99.9% 117.9 Pass 

LT-157 SF-08 8 14:34 6 132 121 .7 7.0% 96.4% 113.7 Pass 

L T-158 SF-08 8 14:39 6 132 126.8 8.5% 99.0% 116.9 Pass 

Backfill from MH-34 and MH-35 (95% Compaction) 

LT-159 SF-08 9 12:19 6 133 126.6 7.5% 99.8% 117.8 Pass 

L T-160 SF-08 9 12:31 6 133 121 .4 3.1% 99.8% 117.7 Pass 

L T-161 SF-08 9 12:34 6 133 123.8 5.1 % 99.8% 117.8 Pass 

Backfill from MH-34 and MH-35 (95% Compaction) 

L T-162 SF-08 10 8:10 6 134 122.0 5.4% 98.1% 115.7 Pass 

L T-163 SF-08 10 8:13 6 134 120.7 3.1% 99.2% 117.1 Pass 

LT-164 SF-08 10 8:16 6 134 117.5 3.9% 95.8% 113.1 Pass 

LT-165 SF-08 11 15:53 6 134 127.3 9.0% 99.0% 11 6.8 Pass 

L T-166 SF-08 11 15:56 6 134 127.6 8.7% 99.5% 117.4 Pass 

L T-167 SF-08 10 15:59 6 134 128.9 9.9% 99.4% 117.3 Pass 

Backfill from MH-38 and MH-9 

L T-168 SF-08 1 15:1 5 12 135 116.4 8.9% 90.6% 106.9 Pass 

LT-169 SF-08 2 15:30 12 135 122.5 6.7% 97.3% 114.8 Pass 

Backfill from MH-38 and MH-9 (95% Compaction) 

LT-170 SF-08 3 6:48 6 136 121 .5 6.6% 96.6% 114.0 Pass 

LT-171 SF-08 4 7:20 6 136 126.1 8.4% 98.6% 116.3 Pass 

LT-172 SF-08 5 8:15 6 136 120.3 6. 8% 95.5% 112.6 Pass 

Backfill Leachate Transmission Line MH-36 to MH-37 

LT-173 SF-08 1 13:40 12 141 122.9 5.0% 99.2% 117.0 Pass 

LT-174 SF-08 1 15:12 12 141 123.5 8.0% 96.9% 11 4.4 Pass 

LT-175 SF-08 1 15:15 12 141 118.1 10.9% 90 .2% 106.5 Pass 

Backfill Leachate Transmission Line MH-36 to MH-37 

LT-176 SF-08 2 6:50 12 142 120.3 7.1% 95.2% 112.3 Pass 

LT-177 SF-08 2 6:55 12 142 122.0 7.4% 96. 3% 113.6 Pass 

I L T-178 SF-08 3 9:00 12 142 121 .9 11.4% 92.7% 109.4 Pass 
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Field Density Testing Summary 
Summary Log : Leachate Transmission Line 

' 

ENVIROTECH 
-r•i(}il'-J:--r~!r,1(; & 1~()1,;-~ Ji l!r-,,~C- l"-•\ 

Client: WCH 

Note : Unless otherwise noted, all testing was verified to 90% modified Proctor 

Test No Proctor 
Lift 

Time 
Test Report Wet Den. % Moist Percent Dry Den. Pass 1 · 

Num Depth Number lbs/cuft Content Proctor lbs/cuft Fail 

LT-179 SF-08 3 9:05 12 142 122.6 10.0% 94.5% 111 .5 Pass 

L T-180 SF-08 4 10:50 12 142 121 .1 6.9% 96 .0% 113.3 Pass 

LT-181 SF-08 4 10:55 12 142 119.0 9.1% 92.4% 109.1 Pass 

L T-182 SF-08 5 14:00 12 142 125.7 6.3% 100.2% 118.3 Pass 

Backfi ll Leachate Transmission Line MH-36 to MH-37 (95% Compaction) 

L T-183 SF-08 5 14:05 6 142 131.2 6.9% 104.0% 122 .7 Pass 

Backfill Leachate Transmission Line MH-36 to MH-37 

L T-184 SF-08 6 15:45 12 142 129.2 6.6% 102.7% 121.2 Pass 

Backfill Leachate Transmission Line MH-36 to MH-37 (95% Compaction) 

LT-185 SF-08 6 15:50 6 142 127.7 5.7% 102.4% 120.8 Pass 

LT-186 SF-05 7 8:15 6 144 128.2 8.0% 95 .6% 118.7 Pass 

Backfill Leachate Transmission Line MH-36 to MH-37 

L T-187 SF-05 7 8:20 12 144 124.4 8.2% 92.6% 115.0 Pass 

Backfill Leachate Transmission Line MH-36 to MH-37 (95% Compaction) 

LT-188 SF-05 8 10:45 6 144 129.1 8.3% 96.0% 119.2 Pass 

L T-189 SF-05 8 10:50 6 144 130.4 6.4% 98.7% 122.6 Pass 

LT-190 SF-05 9 13:10 6 144 132.2 9.0% 97.7% 121.3 Pass 

L T-191 SF-05 9 13:15 6 144 129.0 8.3% 95.9% 119.1 Pass 

LT-192 SF-05 10 14:45 6 144 130.1 8.6% 96.5% 119.8 Pass 

L T-193 SF-05 10 14:50 6 144 129.3 7.3% 97.0% 120.5 Pass 

L T-1 94 SF-05 11 16:15 6 144 126.9 6.3% 96.1% 119.4 Pass 

L T-195 SF-05 11 16:20 6 144 130.1 6.2% 98.6% 122.5 Pass 

Backfi ll Leachate Transmission Line MH-36 to MH-37 (95% Compaction) 

L T-196 SF-05 12 9:05 6 145 128.1 6.9% 96.5% 119.8 Pass 

LT-197 SF-05 12 9:15 6 145 128.4 7.5% 96.2% 119.4 Pass 

L T-198 SF-05 13 12:55 6 145 129.1 8.1% 96.2% 119.4 Pass 

LT-199 SF-05 13 13:00 6 145 127 .7 5.8% 97.2% 120.7 Pass 

Backfill Leachate Transmission Line MH-36 to MH-37 (95% Compaction) 

L T-200 SF-05 14 6:54 6 146 135 .7 9.5% 99.8% 123.9 Pass 

I L T-201 SF-05 14 7:00 6 146 132.9 7.4% 99.6% 123.7 Pass 
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Field Density Testing Summary 
Summary Log: Leachate Transmission Line 

ENVIRDTEC.H 
• > • ... ,-• "; .. . ,.,-. •,,., I • ,-. , : I ; ,.,.,. - ,,, (, I ~~ ,- r R , "k, & r::: () f-i ·, d ,. 1 1 ,'iC . 1 'l ,, 

Client: WCH 

Note: Unless otherwise noted, all testing was verified to 90% modified Proctor 

Proctor 
Lift 

Time 
Test Report Wet Den. % Moist Percent Dry Den. Pass/ 

Test No 
Num Depth Number lbs/cuft Content Proctor lbs/cuft Fail 

L T-202 SF-09 15 8:22 6 146 142.2 6.4% 96.2% 133.6 Pass 

L T-203 SF-09 15 8:27 6 146 145.1 5.3% 99.2% 137.8 Pass 

L T-204 SF-09 16 13:55 6 146 142.0 2.8% 99.4% 138.1 Pass 

L T-205 SF-09 16 13:59 6 146 144.8 4.0% 100.2% 139.2 Pass 
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Field Density Testing Summary 
Summary Log: Tan k 4 Subgrade 

Client: WCH 

Note: All testing was verified to 90% modified Proctor 

Test No Proctor· 
Lift 

Time 
Report Wet Den. Moist Content Percent Dry Den. Pass / 

Num Number lbs/cuft (% ) Proctor lbs/cuft Fai l 

Tank #4 Foundation Fill - Filled placed only on SW half of pad 

T4-01 SF-08 Sub 7:15 154 11 7.8 5.1% 95.0% 112.1 Pass 

T4-02 SF-08 1 10:25 154 128.1 10.3% 98.4% 116.1 Pass 

T4-03 SF-08 2 12:34 154 129.5 11 .8% 98 .2% 115.8 Pass 

T4-04 SF-08 3 13:25 154 125.2 8.4% 97.9% 115.5 Pass 

T4-05 SF-08 4 15:00 154 124.3 8.2% 

Tank #4 Foundation Fill NE Half 

T4-06 SF-08 1 13:18 156 119.5 11.1 % 91.2% 107.6 Pass 

Tank #4 Foundation Fill - 4x8-in Drain Line Trench 

T4-07 SF-08 1 7:34 157 122.8 9.2% 95.3% 112.5 Pass 

T4-08 SF-08 2 8:55 157 126.2 12.4% 95 .2% 112.3 Pass 

T4-09 SF-08 3 10:34 157 120.1 7.1 % 95.0% 112.1 Pass 

T4-10 SF-08 4 13:13 157 124.1 9.1% 

Tank #4 Foundation Fill - 2-in Leak Detection Pipe Trench 

T4-1 1 SF-08 1 7:28 157 128.0 10.8% 97 .9% 115.5 Pass 

T4-12 SF-08 2 8:50 157 122.4 9.0% 95.2% 112.3 Pass 

T4-13 SF-08 3 10:30 157 124.1 10.6% 95 .1% 112.2 Pass 

Tank #4 Foundation Fill -1 6x10-in Inlet Pipe Trench 

T4-14 SF-08 1 7:37 157 116.1 7.5% 91.5% 108.0 Pass 

T4-15 SF-08 2 8:58 157 115.3 7.9% 90 .6% 106.9 Pass 

T4-16 SF-08 3 10:44 157 126.7 12.8% 95 .2% 112.3 Pass 

T4-17 SF-08 4 13:52 157 124.4 9.6% 96.2% 113.5 Pass 

T4-18 SF-08 5 15:00 157 130.1 13.4% 97 .2% 114.7 Pass 

Tank #4 Foundation Fill - 16x10-in Inlet Pipe Trench 

T4-19 SF-08 6 7:37 158 127.1 12.2% 96.0% 113.3 Pass 

T4-20 SF-08 7 14:28 158 123.5 9.5% 95.6% 112.8 Pass 

Tank #4 Foundation Fill NE half of pad 

T4-21 SF-08 2 14:34 158 128.3 9.2% 99.6% 117.5 Pass 

an k #4 Ringwall Foundation 

I T4-22 SF-08 SG 7:00 159 120.0 6.0% 95 .9% 113.2 Pass 
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Field Density Testing Summary 
Summary Log: Tank 4 Subgrade 

ENVIROTECH 
Client: WCH 

Note: All testing was verified to 90% modified Proctor 

Test No Proctor 
Lift 

Time 
Report Wet Den. Moist Content Percent Dry Den. Pass/ 

Num Number lbs/cuft (%) Proctor lbs/cuft Fail 

T4-23 SF-08 SG 7:07 159 120.3 6.5% 95 .7% 113.0 Pass 

Tank #4 Ringwall Backfill 

T4-24 SF-08 1 14:40 175 125.5 11.6% 95 .3% 112.5 Pass 

T4-25 SF-08 1 14:43 175 124.8 9.3% 96.8% 114.2 Pass 

T4-26 SF-08 2 14:48 175 121 .3 8.1% 95.1% 112.2 Pass 

T4-27 SF-08 2 14:52 175 123.3 8.2% 96.6% 114.0 Pass 

T4-28 SF-08 3 14:58 175 124.2 10.4% 95 .3% 112.5 Pass 

T4-29 SF-08 3 15:02 175 123.7 8.9% 96.3% 11 3.6 Pass 

T4-30 SF-08 4 15:10 175 122.8 9.3% 95.2% 112.4 Pass 

T4-31 SF-08 4 15:14 175 122.9 9.2% 95.4% 112.5 Pass 
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TANK 4 AND LEACHATE TRANSMISSION SYSTEM REPORT 
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SOIL CLASSIFICATION (ASTM D-248 7) ENVIROTECH 
Client: 

Form: 
Wash ington Closure Hanford 

05-18A Earthwork Data Sheet 

Sample Information 

Contact Name. Charlie Skiba 

ProIect S013213A00 

Project Location ERDF Cells 9-10 

Tested By· P Davis Date 

Reviewed By J Voss Date: 

Natural Moisture Content 

!Natural Moisture I NIA 

2/13/2010 

2/15/201 0 

Sample ID. 

Sample Des . 

Sampling Date 

Sampled By 

Date Received : 

Ji()O'J n1hStre•>t I En,d.0 "- ;)701 
;',/lOi 2J-HJ;'30 I f,l< ,580l J 'l 7-4 l02 

SF-01 

Brown Sand 

2/12/2010 

L. Hay 

2/12/2010 

Soil Classification Chart 
60 

Atterberg Limits Test Results (ASTM D-4318) 50 

Flow Index Non-Plastic Spec 

L1qu1d Limit Non-Plastic 

Plastic Limit Non-Plastic 

Plasticity Index Non-Plastic 

Particle Size Anaylsis (ASTM 0-422) 

200 Wash Sieve Analysis fASTM 0 -1140) 

Sieve No Sieve Opening % Pass ing 

3/4 " 19000 1000 

3/8" 9.500 99 .5 

No 4 4 .750 99 1 

No. 10 2.000 98.5 

No. 40 0 425 89 2 

No. 50 0.300 84 .5 

No. 100 0 . 150 57 .5 

No. 200 0.075 22 .6 

Pan 00 

Cu NiA 

Cc NiA 

Unified Soil Classification (ASTM D-2487) 
SM: Silty Sand 

Deviations from ASTM None 

Spec I 

~ o 
>< 
11) 

~ 30 
t.J 

-~ 20 
<II 

a:. 
10 

0 

0 

100 .0 

90 0 

80.0 

ai 700 
,:: 

U: 60 0 

E so O ., 
(J 

ai 
a. 

40.0 

30 0 

20 .0 

10.0 

00 

20 40 60 80 
Liquid Limit (LL) 

Grain Size Analysis 

100.000 10 000 1.000 0.100 

Particle Size (mm) 

----- PH 1l1cie 51:-.c AMVt;itS (A.SrM 0-,22, . . 

Date 

Page 1 of 1 

C. i Page 1 of 11 

100 

0.010 



SOIL CLASSIFICATION (ASTM 0-2487) ENVIROTECH 
Cl ient: 
Form: 

Washington Closure Hanford 

05-1 8A Earthwork Data Sheet 

Sample Information 

Contact Name Charlie Skiba 

Project: S013213A00 

Project Location. ERDF Cells 9-1 0 

Tested By P. Davis Da te. 

Reviewed By J Voss Date. 

Naturat Moisture Content 

!Natural Moisture I NiA 

2/13/2010 

2/15/2010 

Sample ID 

Sample Des 

Sampling Date 

Sampled By: 

Date Received: 

C~t)ll N I Ith SrrE'PI I fn,<i, Of- - 3;01 
,HI)• l l4-,:F/l0 I f·.,, 'i/11)1 l l 7 4 ,OJ 

SF-02 

Brown/Black Sand 

2/1 2i2010 

L. Hay 

2/12/2010 

Soil Classification Chart 
60 

Atterberg Limits Test Results (ASTM D4318) 50 

Flow Index Non-Plastic Spec 

Liquid Limit Non-Plastic 

Plastic Limit Non-Plastic 

Plas tIc1ty Index Non-Plastic 

Particle Size Anaylsis (ASTM D-422} 

200 Wash Sieve Analysis (ASTM ~1140) 

Sieve No Sieve Opening % Passing 

1 " 25.000 100.0 
3/4 ,, 19 000 99 6 

3/8 " 9.500 99.1 

No.4 4.750 98.7 

No. 10 2.000 96 .2 

No. 40 0 .425 61 6 

No. 50 0.300 56 .1 

No. 100 0 .150 36 1 

No. 200 0075 12 .4 

Cu 5.80 

Cc 0 66 

Unified Soil <:;lassification (ASTM D-2487) 

SP-SM: Pooly-Graded Sand with Silt 

Deviations from ASTM· None 

Spec I 

~ a 
)( ., 
] 30 

-~ 
.i20 
"' a: 

10 

0 

0 

100 0 

90.0 

80 .0 

; 70 .0 
C: 

i.: 60.0 

c 50 0 ., 
" t 
0. 

40 0 

30 .0 

20 0 

10.0 

00 

20 40 60 80 
Liquid Limit (LL) 

Grain Size Analys is 

100 000 10 000 1 000 0 100 

Particle Size (mm ) 

----- Par'tJde- ::11.c ,...,i'l i:liyl~1!i rASTr-41 D· 
-1 22, 

Date 

Page 1 of 1 

C.1 Page 2 of 11 

100 

0.010 



SOIL CLASSIFICATION (ASTM 0-2437) 

Client: 
Address : 

Washington Closure Hanford 

05-18A Earthwork Data Sheet 

Sample Information 

Contact Name. Charlie Skiba 

Pro1ect: S013213A00 

ProJect Location: ERDF Cells 9- 10 

Tested By: L. Hay Date 

Reviewed By: T Williams Date : 

Natural Moisture Content 

3/8/2010 

3/8/2010 

Sample ID 

Sample Des. 

Sampling Date-

Sampled By: 

Date Received: 

ENVIROTECH 
2500 N. 11th :> l rt'f'! I trlll.l. 0 1-. • i~n 1 
Lo8Ui 2 J.l-8 ~8() I F,ix (S80! ~ .l 7-• JO! 

SF-03 

Black Sand w/ Gravel 

2/24/2010 

L. Hay 

2/24/2010 

I Na urai Moisture I 8.2 
Soil Classification Chart 

Atterberg, Limits Test Results (ASTM D-4318) 

Flew Index NiA Spec 

Liquid Limit Non-Plastic 

Plastic Limit Non-Plastic 

Plasticity Index Non-Plastic 

Particle Size Anayfsis (ASTM D-422) 

200 Wash Sieve Analysis (ASTM 0-1140) 

Sieve No Sieve Opening % Passing 

1 " 25.000 100.0 

3/4" 19.000 99.0 

3/8" 9 500 96 4 

No.4 4.750 93 .3 

No. 10 2.000 88 .3 

No. 40 0.425 39 7 

No. 100 0150 18.4 

No 200 0.075 9.8 

Pan 0 

Cu 11 17 

Cc 1.27 

. . 
Unified Soil Classification (ASTM D-2487) 

SW-SM: Well Graded Sand with Silt 

Deviations from ASTM : None 

Spec 

Page 1 of 1 

60 

n: 50 

>< 40 
(I) 

~ 30 

:3 20 
"' "' 0: 10 

0 

0 

1000 

90 0 

80.0 

60 0 

c 50 .0 
"' ~ 
"' C. 

40 0 

30.0 

20.0 

10 0 

00 

C.1 Page 3 of 11 

20 40 60 80 100 

liquid Limit (LL) 

Grain Size Ana lysis 

10.000 1 000 0. 100 0 010 

Particle Size (mm) 

----- Series2 

-~ .LL-
Envifotech 

s~ L/- ic 
Dale 



SOIL CLASSIFICATION (ASTM D 2487) E NVIROTECH 
Client: 
Address : 

Washington Closure Hanford 
05-18A Earthwork Data Sheet 

Sample Information 

Contact Name· Charlie Skiba 

Project S013213A00 

Proiect Location ERDF Cells 9-10 

r ested By L. Hay Date: 

Reviewed By: T. Williams Date: 

Naturar Moisture Content 

!Natural Moisture I 8.2 

3/8i2010 

3/9/2010 

Sample ID 

Sample Des. 

Sampling Date: 

Sampled By 

Date Received : 

! . '; .. .-. ·-~ 

2~00 N. 111h St1-,.,.t I En,d. OK 7! 70 I 
•.i/lOl 2.J-l -87110 I f,lX ,sao1 2J7-4Jt)2 

SF -04 

Brown/Black Sand 

3/1 /2010 

L. Hay 

3/1/2010 

Soil Classification Chart 
60 

Atterberg Limits TestResufts (ASTM D-4318) 50 

Flow Index Non-Plastic Spec 

Liquid Limit Non-Plastic 

Plastic Limit Non-Plastic 

Plasticity index Non-Plastic 

Particle Size Anaylsis (ASTM D-:4'22} 

200 Wash Sieve Analysis (ASTM 0~1140) 

Sieve No Sieve Opening % Passing 

1 " 25.000 100.0 

3/4 " 19.000 100 0 

3/8" 9.500 99.5 

No.4 4.750 98.8 

No. 10 2.000 96.2 

No. 40 0.425 56 0 

No. 100 0.150 22.6 

No. 200 0.075 9.6 

Pan 0 

Cu 7.25 

Cc 0.95 

Unified Soil Classification {ASTM D-2487) 

SW-SM: Well Graded Sand with Silt 

Deviations from ASTM : None 

0:: 
';40 
<II 
,:; 
..S 30 
.:1 
~ 20 
a: 

10 

0 

0 20 40 60 80 100 
Liquid Limit (LL) 

Spec 
Grain Size Analysis 

1000 

90.0 

80 0 
~ 70.0 
"' c:: 

60 0 l.: 

" 50 0 
"' '-' 40 .0 w 
a. 30 0 

20 0 

10.0 

00 

10.000 1 000 0.100 0.010 

Partic le Size (mm) 

_S ·· "'/-1v 
Date 

Page 1 of 1 

C.1 Page 4 of 11 



SOIL CLASSIFICATION (ASTM D-2487) ENVIROTECH 
Client: 
Address : 

Washington Closure Hanford 
05-18A Earthwork Data Shee! 

Sample Information 

Contact Name Charlie Skiba 

Project: S013213A00 

Proiect Location ERDF Cells 9-10 

Tested By: L. Hay Date 

Reviewed By: T Williams Date : 

Natural Moisture Content 

I Natural Moisture I 4 .7 

3/8/2010 

3/9/2010 

Sample 10 : 

Sample Des: 

Sampling Date: 

Sampled By 

Date Received : 

1Si)O \J I lrh Stn•\"-'t I En1<J , OK 7 i70! 
>80i 2"l4-8 ,1l0 I Li, <.i80l 2F--l\<)2 

SF-05 

Black Sand 

3/3/2010 

L . Hay 

3/3/2010 

Soil Classification Chart 
60 

Atterberg Limits Test Results {ASTM D-4318) 50 

Flow Index Non-Plastic Spec 

L,quid L,mit Non-Plastic 

Plastic Limit Non-Plastic 

Plasticity Index Non-P!astic 

Particle Size Anaylsis (ASTM D'-422} 

200 Wash Sieve Analysis (ASTM D-1140) 

Sieve No Sieve Opening % Passing 

1 " 25.000 97 6 

3/4 " 19 000 97.4 

3/8" 9.500 96 7 

No.4 4.750 93.2 

No. 10 2.000 87.5 

No. 40 0 425 33 .6 

No. 100 0.150 19.0 

No. 200 0 075 9.8 

Pan 0 

Cu 7 25 

Cc 0.95 

Unified Soil Classification (AST~ 0-2487) 
SW-SM: Well Graded Sand with Silt 

Deviations from ASTM None 

a. 
-;40 
<l) 
-c 
..:: 30 
-~ 
i 20 
0::: 

10 

0 

0 20 40 60 80 100 
liquid Limit (LL) 

Spec 
Gra in Size Analysis 

100 0 

90 0 

80.0 

.; 70.0 
C: 

60.0 u:: 
C: 50.0 
"' " 40 0 .; 
a. 30.0 

20 .0 

10.0 

00 

10 000 1 000 0.100 0 010 

Particle Size (mm) 

s· t;- 1 c 
Date 

Page 1 of 1 

C.1 Page 5 of 11 



SOIL CLASSIFICATION (fl,STM D-2487) ENVIROTECH 
Client: 
Address: 

Washington Closure Hanford 
05-18A Earthwork Data Shee1 

Sample Information 

Contact Name. Charlie Skiba 

Project S013213A00 

Project Location. ERDF Cells 9-10 

Tested By: L. Hay Date . 

Reviewed By· T. Williams Date 

Natural Moisture Content 

!Natural Moisture I 5 7 

3/10/2010 

3/11/2010 

Sample ID: 

Sample Des· 

Sampling Date 

Sampled By 
Date Received: 

~'itlO I! th Strper ! [!!rd, CK "l701 
· i80; cJ .; 8i80 I f-dX ,S8{); n: -ll 02 

SF06 

Brown/Black Sand 

3/9/2010 

L. Hay 

3/9/2010 

Soil Classification Chart 
60 

Atterberg. Limits Test Results (ASTM 0-4318) 50 

Flow Index Non-Plastic Spec 

Liquid Limit Non-Plastic 

Plastic Lirnit Non-Plastic 

Plasticity Index Non-Plastic 

Particfe Size Anaylsis (ASTM D-422) 

200 Wash Sieve Analysis {ASTM 0-1140) 

Sieve No Sieve Opening % Passing 

1 " 25.000 100 0 

3/4 " 19.000 100.0 
3/8 ., 9.500 99.0 

No4 4.750 97.2 

No. 10 2.000 9~ A .:, ., 
No. 40 0.425 27.3 

No . 100 0.150 11 3 

No. 200 0.075 7.3 

Pan 0.0 

Cu 7.18 

Cc 1.99 

Unified ~oil Classification (ASTM D-2487) 

SW: Well Graded Sand 

Deviations from ASTM: None 

~ o 
"' II) 

~ 30 
'-' 
~ 20 
,,s 

0:: 
10 

0 

0 20 40 60 80 100 
Liqu id Limit (LL ) 

Spec 
Grain Size Analysis 

100 0 

90.0 

80.0 

:;; 70 .0 
C: 60.0 u: .., 

50 0 r:: ., 
!: ., 40 0 

CL 30.0 

20 0 

10 0 

0.0 

10.000 1 000 0 100 0 010 

Partic le Size (mm) 

Date 

Page 1 of 1 

C.1 Page 6 of 11 



SOIL CLASSIFICATION (ASTM 0-2487) ENVIROTECH 
Client: 
Address : 

Washington Closure Hanford 

05-1 8A Earthwork Data Sheel 

Sample Information 

Contact Name. Charlie Skiba 

Project: S013213A00 

Project Location: ERDF Cells 9-10 

Tested By: L. Hay Date: 

Reviewed By: T. Williams Date 

Natural Moisture Content 

I Natural Mo;sture I 6.0% 

3/1 8/2010 

3/19/2010 

Sample ID 

Sample Des 

Sampling Date: 

Sampled By 

Date Received: 

2S0ll N. I ! th ~trt'Pt tnici, O K 7 l 701 
1">81)1 l.l4-3780 I Fa, ;580l 2J7 .. l .HJ2 

SF-07 

Brown Sand 

3/17/2010 

L. Hay 

3/17/2010 

Soil Classification Chart 
60 

Atterberg Limits Test Results (ASTM D-4318) 50 

Flow Index Non-Plastic Spec 

Liquid Limii Non-Plastic 

Plastic Limit Non-Plastic 

Plast1c1ty Index Non-Plastic 

Particle .Size Anaylsis (ASTM D-422) 
~t . ' ) -' ;· 

200 Wash Sieve Analysis (ASTM D-1 140) 

Sieve Ne Sieve Opening % Passing 

1 " 25 .000 100.0 

3/4" 19.000 100.0 

3/8" 9.500 10000.0 

No. 4 4.750 99.9 

No. 10 2.000 98 1 

No. 40 0.425 50.2 

No. 100 0.150 19 1 

No. 200 0.075 10.4 

Pan 0.0 

Cu 10.71 

Cc 1 19 

Unified Soil Classification {ASTM D-2487) 

SW: Well Graded Sand 

Deviations from ASTM : None 

~ o 
X 
IU 

E3o 
u 

~ 20 
!!! 
Cl. 

10 

0 

0 20 40 60 80 100 
Liquid Lim it (LL) 

Spec 
Gra in Size Analysis 

100 0 

90 0 

80.0 
~ 70 0 
'" .:= 60 0 I.I. 

C: 50.0 ., 
~ ., 40 0 

0.. 30.0 

20 0 

10 0 

00 

10.000 1.000 0 .100 0 .010 

Particle Size (mm) 

Envirofech 

5"'··_ /I_ / /' 
,. l-f r (_,/ 

Date 

Page 1 of 1 

C.1 Page 7 of 11 



SOIL CLASSIFICATION (ASTM D-2487) 

Client : 
Address : 

Washington Cfosure Hanford 
05-18A Earthwork Data Shee1 

Sample Information 

Contact Name: Charl ie Sk iba 

Project S01 3213A00 

ProJect Location ERDF Ce!ls 9-10 

Tested By L. Hay Date 

Reviewed By: J. Voss Date: 

N.atural Moisture Content 

I Natural Moisture I 7.6% 

Sampie !D. 

Sampie Des. 

Sampling Date 

6/23/2010 Sampled By 

6/24/2010 Date Received 

60 

Atterberg Limits Test Results. (ASTM D-4318) 50 

~ o 
)( 

<!> Flow Index Non-Plastic Spec 

Liquid Limit Non -P lastic ~ 30 
0 

Plastic l imit Non-Plastic ~ 20 
"' Plastici ty Index Non-Plastic a: 

10 

Particle_ Size Anaylsis (ASTM: D-422) 0 

ENVIROTECH 
, ; : ,( ,.(_ :' 

.!SUON. ' 1th Srr,•(·'t i frid , OK ~1701 
·lttO; .. uAi-a-·so , f.J >- t5801 1 >r-• Hi2 

SF-08 

Brown Sand:MH-37 to MH-38 Fil l 

6/22/2010 

L. Hay 

6/22/2010 

Soil C lass ification Chart 

200 Wash Sl~ve Analysis {ASTM D-1140) 0 20 40 60 80 100 

Sieve No Sieve Opening % Passing 

1 ., 25.000 100.0 
314 ., 19.000 100.0 

3/8 ,. 9 500 99.0 

No.4 4.750 99 6 

No. 10 2.000 98.1 

No. 40 0.425 60 4 

No. 100 0 150 20.7 

No. 200 0.075 1.8 

Pan - 0.1 

Cu 3 93 

Cc 101 

Unified ?Oit Clas~ification (ASTM 0-.2487) 
SP: Pooly Graded Sand 

Deviations from ASTl\,l None 

Spec I 
100,0 

90.0 

80.0 

oi 70 0 
C: 

60.0 u:: - 50 0 C: .. 
~ 40.0 ., 
0. 30 0 

20.0 

10.0 

00 

100 coo 

Page 1 of 1 

C.1 Page 8 of 11 

Liquid Limit {LL) 

Grain Size Analysis 

10.000 1 000 0.100 

Partic le Size (mm ) 

---- Partid l! Size Af'!ayl;1;s 
(ASTM D·422; 

Date 

0.010 



SOIL CLASSIFICATION (A.STM 0 -2487) ENVIROTECH 
Client: 
Addres s : 

Washington Closure Hanford 

05-1 8A Earthwork Data Sheet 

Sample Information 

Contact Name: Charlie Skiba 

Project: S013213A00 

ProJect Location : ERDF Cells 9-10 

Tested By QISI Date 

Reviewed By J . Voss Da te 

Natural Moisture Content 

!Natural Moisture I N/,.'\ 

Sample ID 

Sample Des. 

Sampling Date 

7/30/2010 Sampled By 
8/2/2010 Date Received 

60 

'.:'iOO .1'.J i t:h ~lr<"'•it I Enid. 0"-. 7!701 
.~HOl ~ i 4-H 7'3(! I f:1:-,:. 1580; 2]7--UO~ 

SF-09 

Round Reck Base Course 

7/16/2010 

L. Hay 

71"16/2010 

Soil Classification Chart 

Atterberg Limits Test Resufts (ASTM 0-4318) 50 

Flow Index Non ·P!a stic Spec 

Liquid Limit Non-Plast1c 

Plastic Limit Non-Plastic 

Plasticity Index Non-Plastic 

Particle· Size Anaylsis {ASTM D-422} 

200 Wash Sieve 'Analysis {ASTM D-1140) 

Steve No Sieve Opening 0/o Passing 

1 1i2 " 37 500 100 .C 

1 " 25.000 94.3 

3/4 " 19 000 71 2 
1/2 ,, 12.500 45.6 

No.4 4 .750 25 1 

No. 10 2.000 161 

No. 40 0 425 8 1 

No. 200 0075 3.1 

Cu 20.22 

Cc 3.38 

Unified $oil Classification {ASTM 0-2487) 

GP: Pooly Graded Gravel 

Deviations from ASTIIJl' None 

~ o 
"' cu 
£ 30 
,_, 
~ 20 
('$ 

a: 
10 

0 

Spec I 

4i 
C: 

i.: 
c ., 
l: 
"' a. 

Page 1 of 1 

C.1 Page 9 of 11 

0 20 40 60 80 100 

100 0 

90 0 

80.0 

70.0 

60.0 

50.0 

40 0 

30.0 

20.D 

10 0 

0.0 

100.000 

Liquid Lim it (LL) 

Grain Size Analysis 

10.000 1 000 0 100 0.0·10 

Particle Size {mm) 

Date 

·-·~-•~ · ..> .ln!<,;l~ S12c ,"lnayls,9 
\f.STM 0 -4'..: '..?} 



SOIL CLASSIFICATION (f\STM D-2487) ENVIR OTECH 
Client: 
Address : 

Washington Closure Hanford 

05-18A Earthwork Data Shee, 

Sample Information 

Contact Name: Charlie Skiba 

Project: S01 3213A00 

Pro1ect Location: EROF Cells 9-1 0 

Tested By QISI Date: 

Reviewed By: J Voss Date : 

Natural Moisture Content 

I Natural Moisture I N/A 

7 /30/2010 

8/2/2010 

Sample ID 

Sample Des: 

Sampling Date: 

Sampled By 

Date Received : 

2)00 '-J I i lh 5t rt~Pt I f.n!d, ()K - -;70 1 
•580, 2.J -Hl:'80 I f,lx 1 'i /JO) c.\: 1 102 

SF-10 

Top Course 

7/16/2010 

L. Hay 

7/16/2010 

Soil Classification Chart 
60 

Atterberg Limits Test .Results .(ASTM 0-431 8) 50 

F!ow Index Non Plastic Spec 

Liquid Limit Non-P lastic 

Plastic Limit Non-Plastic 

Piasticity Index Non- Plastic 

Particle Size Anayfsis {ASTM·.0-422} 

200\ vash 'Sieve An'~lysis (ASTM 0-1140) 

Sieve Ne Sieve Opening % Passing 

1 1 /2 " 37.500 100.0 

1 " 25.000 100.0 

3/4" 19.000 100 0 

1/2 " 12.500 92.2 

3/8" 9.500 80.0 

No.4 4.750 30 .3 

No. 10 2.000 27.5 

No . 40 0.425 11 .8 

No. 200 0075 5.1 

Cu 22. 93 

Cc 7 90 

Unified Soil Classification (ASTM D-2487) 

GP: Pooly Graded Gravel 

Deviations from ASTM · None 

~40 
" QI 

] 30 
'-' =,o ~-
a: 

10 

0 

Spec I 

.; 
C: 
i.: 
i: .. 
;: .. 

0.. 

Page 1 of 1 

C.1 Page 1 O of 11 

0 20 40 60 80 

100 0 

90 0 

80 0 

70.0 

60 0 

50 0 

40.0 

30 .0 

20 0 

10.0 

0.0 

100.000 

Liquid Limit {LL) 

Grain Size Analysis 

10.000 1 000 

Particle Size (mm) 

----- Pa;1ic!e Silt' A.r1r.1yi~Hi 
{A!'HM 0 --4:!::; 

Date 

100 

0 100 



SOIL CLASSIFICATION (ASTM O 2487) ENVIROT ECH 
Client: 
Address : 

Wash ington Closure Hanford 

05-18A Earthwork Data Sheet 

Sample Information. 

Contact Name· Charl ie Skiba 

Project S013213A00 

ProJect Location ERDF Cells 9-10 

Tested By: L. Hay 

Reviewed By J. Voss 

Natural Moisture Content 

I Natural Moisture I 

Date 

Date 

Sample ID 

Sample Des. 

Sampling Date: 

7/26/2010 Sampled By 

7/26/2010 Date Received : 

2:)00 N . 11 rh StrN~t I F-n1ri , O K 7 _{ 701 

580l J q . .lJ~BO I F"' 1S80i 1.l7--UO:: 

SF-11 

Riser Trench Backfill 

7/23/2010 

L. Hay 

7/23/2010 

Soil Classification Chart 
60 

Atterberg Limits Test Results (ASTM 0-4318) 50 .. · .. :···. ·" ········ 

Flew Index Non-Plastic Spec 

Liquid Limit Non-Plastic 

Plastic L:m;t Non-Plastic 

Plasticity Index Non-Plastic 

Particle ~ize A,n<;tylsis (ASTM 0-422} 

200 Wash Sieve Analysfs {ASTM D-1140) 

Sieve No Sieve Opening % Passing 

1 " 25 000 100.C 

3/4 ,, 19.000 100 0 

3/8 " 9.500 98 8 

No.4 4.750 98 .3 

No. 10 2.000 97.0 

No. 40 0.425 51.0 

No. 100 0.150 11 2 

No. 200 0.075 1 6 

Pan 0 0 

Cu 5.23 

Cc 0 76 

Unified Soil Classification (ASTM D-2487} 

SP: Pooly Graded Sand 

Deviations from ASTM : None 

iS.o 
>< ., 
~ 30 
u 
~ 20 --~ -,-. 
"' a: 

10 

0 

Spec 

:;; 
C: 

u: 
<: 

"' :: 
"" a. 

Page 1 of 1 

C. 1 Page 11 of 11 

0 

100 0 

90 0 

80 0 

70 0 

60 0 

50 0 

40 0 

30 0 

20 0 

10 0 

0.0 

20 40 60 80 
Liquid Limit (LL) 

Grain Size Analysis 

10.000 1.000 0 100 

Particle Size (mm) 

Date 

-tt-- Fartx:le Size Af"la y!s;.is 
1A5H.1 0-~12) 

100 

0.010 



ENVIROTECH 
fNG: r lf[RI N G & CONS lllfl~IG , I!~:: 

TANK 4 AND LEACHATE TRANSMISSION SYSTEM REPORT 
CONSTRUCTION QUALITY AsSURANCE (CQA) 

ENVIRONMENTAL RESTORATION DISPOSAL FACILITY (ER0F) 
SUPER CELLS 9 

SUBCONTRACTS013213AOO 

C.2 

STRUCTURAL FILL 

SOIL CLASSIFICATIONS 

JANUARY 2011 (010032) 

C 
2500 North Eleventh Street • PO Box 6029 • Enid, Oklahoma 73702 • (580) 234-8780 • Fax (580) 237-4302 



Modified Proctor (ASTM 0 1557 and 0 47 18) ENVIROTECH 

I 

Client 

Fonn: 

Washington Closure Hanford 

05-18A Earthwork Data Sheets 

Contact Name: Charlie Skiba 

Project S013213A00 

Project Location: ERDF Cells 9-10 

Tested By: P Davis Date: 
Reviewed By: J Voss Date: 
Comments: 

OENStTY DATA {lbs) 

Mold + Wet Soil 13.30 13 38 

Mold Wt. 9 27 9 27 

Wet Soil 4.03 4. 11 

llbslcu ft. (wet) 120.9 123.2 

ltbs/cu. ft. (dry} 109.5 110.9 

MOISTURE DA.TA (grams} 

rm No. 1 2 

Wet Soit + nn 711 .00 725 50 

Ory Soil + Tin 643 70 652.70 

Tin wt 0.00 0 00 

Ory Soil 643.70 652.70 

%Moisture 10.5% 11 .2% 

% Saturation 52.4% 57. 9% 

-MA:)9MUM DRY DEN~ (PCF} 
113.6 

115.00 -

T 
113.00 -u. 

0 
0.. 

111.00 >. 
~ 
ID 
C: 109.00 ~ 
a 
c:- 107.00 a 

105.00 ~ 

2/13/2010 

2/15/2010 

13.50 

9.27 

422 

126.7 

113.0 

3 

706 50 

630 00 

0 00 

630.00 

12.1% 

66.8% 

.; " ' · .. - t It ,... • ,i , ... ~ J 

2500N . llth Slret>t I En id. OK 7370 1 
(580) 234-8780 I f,tX 15el0) 2.J7--l J02 

Sample ID: SF-01 

Sample Des: Base Soil 

Samplin Date· 2/12/2010 

Sampled By: L. Hay 
Date Received: 2/12/2010 

Report No. 05-016-004 

13 39 

9 27 

4 .12 

123.6 

108 1 

4 

706.10 

617.60 

0 00 

617.60 

14.3% 

69.2% 

OPTIMUM MOISTURE CONTENT (%t 
12.4% 

_ __ ______ _,__Y..._,Gs...=-2.L ~ -­

----+- - ~ 
" 

8% 9% 10% 11% 12% 13% 14% 15% 16% 17% 18% 

Moisture Content(¾) 

L,__ 

Page 1 of 1 

C.2 Page 1 of 11 



Modified Proctor (ASTM 01557 and D4718) 
Client: 

Form: 
Washington Closure Hanford 

05-1 SA Earthwork Data Sheets 

Contact Name. Charlie Skiba 

Project S013213A00 

Project Location: ERDF Cells 9-1 0 

ENVIROTECH 
2500 N. 1 llh Strft"t I En id, O K 7370 1 
,5801 23• -8780 I FJx (5801 237-4302 

Sample ID: SF-02 

Sample Des Brown/Black 

Sampling Date: 2/12/2010 

Tested By P. Davis Date: 2/1 3/201 0 Sampled By: L Hay 

Reviewed By: J. Voss Date: 2/15/2010 Date Received 2/12/2010 

Comments: 

0ENSCtY DA'tA Obs} 

Mold + Wet Soil 13.45 13.62 

Mold Wt. 9.27 9.27 

Wet Soil 4 .18 4 .35 

lbs/cu. ft . (wet) 125.3 130.4 

lbs/cu ft .. (dry) 119.2 121 .6 

jl9isTORE DAi;-A {grams) 

Tin No. 1 2 

Wet Soil + Tin 722 20 720 50 

Dry Soil + Tin 687 00 672.00 

Tin Wt. 0 00 0.00 

Dry Soil 687.00 672.00 

% Moisture 5.1% 7.2% 

% Saturation 33.5% 50.6% 

MAXIMUM DRY QEN~rr(' (~F} 
124.9 

129.00 • 

u. 127.00 _; 

~ 125.00 , 

~ 123.00 •-
Ul 

ai 121.00 
0 
~ 

0 
119.00 

11 7.00 

115.00 

; --r- --

- - - · ---- . -+-· --, 

Report No. 05-016-004 

13.84 13 77 

9.27 9.27 

4.56 4.50 

136. 9 135.0 

124 .2 120.5 ' 

3 4 

637.20 743.50 

578 10 663 40 

0.00 0.00 

578.10 663.40 

10.2% 12.1% 

774% 81 .8% 

OPTIMUM MOISTURE c~:r (axil 
9.7% 

5% 6% 7% 8°/o 9% 10% 11% 12% 13% 14% 15% 

Moisture Content(%) 

Envirotec 

I Page 1 of 1 

C.2 Page 2 of 11 



Modified Proctor (ASTM 0 1557 and D4718) ENVIROTECH 
Client: 

Address: 

Washington Closure Hanford 

05-18A Earthwork Data Sheets 

Contact Name. Charl ie Skiba 
Project: S013213A00 
Project Location: ERDF Cells 9-1 0 
Tested By: LH Date: 
Reviewed By. T\/1/ Date: 
Comm,ents Method C - (ASTM 04718) 

DENSITY DATA Obs) 

Mold + Wet Soil 12 95 13 08 

Mold Wt 8 72 8 72 

Wet. Soil 4.23 4 36 

lbs/cu. ft. (wet) 1269 130.8 

lbs/cu. ft. (dry) 115.5 116.9 

MOISTURE DAT.A (grams) 

Tin No. E3 E2 

Wet Soil + rm 913.20 976 10 

Dry Soil + rm 85310 898 40 

Tin W t. 246 30 246.80 

Dry Soil 606.80 651 .60 

% Moisture 9.9% 11 .9% 

% Saturation 56.9% 71 .1% 

r------~~- MAAl~UM DRY PENSJTY {l>CF) 
119.3 

Corrected 120.6 

130.00 
• + 

~ 125.00 - -----, 
0. -· - 4---

::- ~----
'io 120.00 .. 
C 
G> 
0 
~ 115.00 ..... :-=~~~~ 
0 - --,- - ..... - -·~ 

110.00 + 

3/1/2010 
3/1 /2010 

13 27 

8 72 

4.55 

136.5 

119.2 

E5 

1122.60 

101 1 50 

246.60 

764.90 

14.5% 

92.4% 

- " I - Ii •,i • 

2500 N . I I th treet I l:nid, O K 7370 I 
15801 Ll4-8780 I F.;x (580) 237-4302 

Sample ID: SF-03 
Sample Des: Blad< Sand ""111 G<avel 

Sampling Date: 2/24/201 0 
Sampled By: L Hay 
Date Received : 2/24/2010 
Report No. 1/11/1900 

13 22 

8 72 

4.50 

135.0 

1162 

E1 

1032.10 

922.70 

245.30 

677.40 

16.1% 

94.7% 

OPTIMUM MOISTURE' COMTefT (%) 
14.So/o 
14.0% 

Z AV Gs= 2 73 
r -

--- _,.----+---

-+----~ 
- - - - - -----------i 

9% 10% 11% 12% 13% 14% 15% 16% 17% 18% 19% 

Moisture Content(%) 

5 - L/- / t) 
Date 

Page 1 of 1 
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Modified Proctor (ASTM 0 1557 and 04718} 
Client: 

Address : 

Washington Closure Hanford 

05-1 SA Earthwork Data Sheets 

Contact Name. Charlie Skiba 

Project: SO 13213AOO 

Project Location : ERDF Cells 9-10 

E N V IR • TECH 
2500 N . 111h S1ree1 I Enid, OK 73701 
f580) :!J4-8 80 I FJ x 15801237-4)0~ 

Sample ID. SF-04 
Sample Des: Br0wn/Blad< Sand 

Sampling Date. 3/1/2010 
Tested By. LH Date: 3/4/2010 Sampled By: LH 
Reviewed By: TW Date: 3/4/2010 Date Received. 3/1/2010 

Comments 

DENSITY DA TA (lbs} 

Mold + Wet Soil 12.91 1305 

Mold Wt. 8.72 8.72 

Wet Soil 4.19 4.33 

lbs/cu. tt. (wet) 125.6 129.8 

lbs/cu. tt . (dry) 116.7 118 4 

MOISTURE DATA~} 

Tin No. XIII E-1 

Wet Soil + Tin 1025.10 1110 90 

Dry Soil + Tin 96510 1035.40 

Tin Wt. 181 50 247 30 

Dry Soil 783,60 788 10 

% Moisture 7.7% 9.6% 

% Saturation 45.5% 59.7% 

MAXIMUM DRY DENSlTY (P(;F) 
120.5 

13000 

ti 125.00 
a. 

~ 
"' 120.00 
C: 
Gl 

0 
~ 115.00 

0 

110.00 

-+ 

1----t- ·- -, -
------ ·-; 

Report No. 05-016-017 

13 18 13.24 13.29 

8.72 8 72 8 72 

4.46 4.52 4.57 

133.8 135.5 137.1 

120.5 120.3 '118.4 

V-1 E-2 E-5 

930 30 959.10 960.30 

855.30 879.30 863.20 

174 00 246.90 24660 

681 30 632.40 616-60 

11 0% 12.6% 15.7% 

72.7'% 82,9% 98.1% 

OPTIMUM IIOISJVRECONTENT ~ 
12.8% 

7% 8% 9% 10% 11% 12% 13% 14% 15% 16% 17% 18% 19% 20% 

Moisture Content (%) 

S::- "-I - / v ' 
Date 

Page 1 of 1 

C.2 Page 4 of 11 



Modified Proctor (ASTM 0 1557 and 04718) 
Client: 

Address: 

Washington Closure Hanford 

05-18A Earthwork Data Sheets 

S~lnfomration 

Contact Name. Charlie Skiba 

Project: S013213A00 
Project location . ERDF Cells 9-10 
Tested By: LH Date: 

Reviewed By: TW Date: 

3/8/2010 
3/10/2010 

Comments Gs Estimated based on Satu ration 

DENSITY DATA.(lbs} 

Mold + Wet So~ 13.12 13 24 13 35 

Mold Wt. 8.72 8.72 872 

Wet Soil 4-40 4.51 4 .63 

lbs/cu. ft. (wet) 132.0 1354 138.9 

lbs/cu. ft. (dry) 121.8 123.0 124 .3 

ll~DATA(grams} 

Tin No. A k A11 

Wet Soil + TTn 539.30 575 20 614 90 

Dry Soil + Tin 501 .80 52710 555 50 

Tin Wt. 50.40 50.20 49 80 

Dry Soil 45 L40 476.90 505.70 

% Moisture 8.3% 10.1% 11 .7% 

% Saturation 55.5% 69.6% 84.0% 

ENVIROT E CH 
2.500 'J . I I th Street I Enid, OK 73701 
(580) 234-8780 I Fc1x t580l 237-4302 

Sample ID: SF-05 
Sample Des: Black Sand 

Sam lin Date: 3/3/2010 
Sampled By: LH 

Date Received · 3/3/2010 
Report No. 05-016-021 

13.41 13 39 

8.72 8 72 

4.68 4:66 

140.5 1'39.9 

123.9 12 1.7 

BBB ddd 

574.10 609.30 

512.17 536.80 

5010 50 10 
462 .07 486,70 

13.4% 14.9% 

94.7% 99 1% 

MAXIIIUI( DRY DENSITY (PCFl OPTIMUM MOISTUR£CONTENT (%) 

130.00 

~ 125_00 
0. 

f 120.00 
C: 
CD 
0 
~ 11 5.00 
0 

110.00 

124.4 

' - -
- ' 

- - - ..J. 

I 
+ + - + 

- - ,- • I 
•--4- - ~ _..., ____ _____ --i 

- +­

• 

r--

- + 
r 

+­
I 

12.5% 

:: ----=--- _,i__-:.__ 
--,-- ,---

7% 8% 9% 10% 11% 12% 13% 14% 15% 16% 17% 18% 19% 20% 

Moisture Content (¾) 

Date 
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Modified Proctor (ASTM D1557 and 04718) 
Client: 

Address: 

Contact Name: 

Project: 

Washington Closure Hanford 

05-1 8A Earthwork Data Sheets 

Charlie Skiba 

S01321 3A00 

Project Location: ERDF Cells 9-10 

E N V IR • T E CH 
:: l -:-, • ~ t'-,\f; \ ...,. 1' 1 ' t ~,, 

2500 '-I . I Ith Streel I tnid, OK 7370 1 
(580) 2J4-8780 I Fdx ,580) 23 i-4J02 

Sample ID SF-06 

Sample Des: Brown/Black sand 

Sampling Date: 3/9/2010 
Tested By: L. Hay Date: 3/11/2010 Sampled By: L. Hay 
Reviewed B : T W illiams Date: 3/1 1/2010 Date Received : 3/9/2010 
Comments: 

DENSfr<DATA (lbs} 

Mold + Wet Soil 13.08 13.20 

MoldWt. 8.72 8.72 

Wet Soil 4.35 4.48 

tbs/cu. ft {wet) 130 .6 134.3 

lbs/cu ft. (dry) 117.9 119.3 

MOISTURE 9ATA(grams 

Tin No. K A9 

Wet Soil + Tin 540.00 577.40 

Ory Soil + Tin 492.20 518.10 

Tin Wt. 50.20 48 50 

Dry Soil 442.00 469.60 

% Moisture 10.8% 12.6% 

% Saturation 58.6% 70 .8% 

MAXIMQM OR'fDEN$l-1Y ~F) 
120.8 

130.00 

t 125.00 
0.. 
~ -
·;;; 120.00 
C: 
Cl) 

a 
~ 11 5.00 
a 

110.00 

' ,.. 

- ~ _i_ - -+--_::-~~ r=_ 1~ 
- --r- -I,-. 

Report No. 05-016-022 

13.31 13.31 13.31 

8.72 8 72 8.72 

459 ; 4.59 4.59 

137.6 137.7 137 6 

1208 119.0 118.1 

A12 A8 A7 

632 .00 622.30 588.80 

560 .70 544 .60 512 40 

50 00 50.00 49 .60 

510. 70 494.60 462.80 

14.0% 15.7% 16.5% 

81 .2% 87.4% 89 .9% 

O})TIMUM MOISTURE CON:i'ENT (;%) 
14.3% 

7% 8% 9% 10% 11% 12% 13% 14% 15% 16% 17% 18% 19% 20% 

Moisture Content (%} 

-4 - /o 
Date 

Page 1 of 1 
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Modified Proctor (ASTM D1557 and D4718) ENVIROTECH 
Client: 

Address; 

Washington Closure Hanford 

05-1 8A Earthwork Data Sheets 

: .. ) :{. & _:i, J .1 l f "' 1 

2500 N. 11 th 51reet I Enid , OK 73701 
(580, 23 4-8780 I fdx (580) 2374)0~ 

Contact Name: Charlie Skiba Sample ID: SF-07 

Project SO 1321 3AOO Sample Des: Brown Sand 

Project Location: ERDF Cells 9-10 Sam lin Date: 3/17/2010 
r ,ested Sy: L. Hay Date. 3/18/2009 Sampled By: L. Hay 

Reviewed By: T. W illiams Date: 3/19/2010 Date Received: 3/9/2010 

Comments: Proctor for use on Subgrade of test pad Report No. 05-016-027 

DENSlTYDATA (lbs} 

Mold -t- Wet Soil 12 92 13 03 13.13 1319 13 24 

Mold Wt. 8.72 8 72 8 72 8 .72 8.72 

Wet Soil 4.20 4.31 4.41 4.47 4.52 

lbs/cu. ft. {wet) 126.1 129.3 '132.4 134.2 135 ,7 

tbs/cu. ft. (dry) 11 6.2 117.2 117 3 115.3 11 5,7 

lrOISTURE DATA (grams) 

Tin No. VI 8 LH Bx XIII 

Wet Soil -1- Tin 656.80 712.10 575.90 750 .20 727.20 

Dry Soil + Tin 609.30 649 80 516 10 656,70 627.40 

Tin Wt 50.20 48.50 50 00 50.00 49.60 

Ory Soil 559.10 601 30 466.10 606.70 577.80 

% Moisture 8.5% 10.4% 12.8% 15:4% 17 .3% 

% Saturation 44 .. 2% 55.2% 68.6% 80.3% 88.8% 

MPYM DRY DENSITY ~F} 
117.3 

- OPTIMUM. MOISTURE CONTENT ~J 

13Q.OO 

u. 125 .00 
0 
Q. 
>-
~ 120.00 II) 
C: 
a> 

0 
~ 115.00 
0 

110.00 

11.5% 

- ·-t- _ _::_-_tij~-~ - .. - - - r- -
-- - - - L- ---~-----
--- - - T • - - I ---- --- -~ -- ' -- - -=t·-~--t-

- - · - -_ ~ - ---"'~ -+-------i---l 

. 1-

.:.::: -.r.:... - _ .......,__ +-- -: - -
1 ___ ~ --

-- . .L 

~ 1 I , I 

r 
T - -- -'-

I "" - - - . - -t - --4- ~- --• --· - -

T 

7% 8% 9% 10% 11% 12% 13% 14% 15% 16% 17% 18% 19% 20% 

Moisture Content (%) 

-..5 - £./-/~) 
Date 
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Modified Proctor (ASTM 01 557 and D4718) 
Client: 

Address: 

Contact Name. 

Project 

Washington Closure Hanford 

05-18A Earthwork Data Sheets 

Charlie Skiba 

S013213A0O 

Project Location : ERDF Cells 9-10 

Tested By: L. Hay Date 
Reviewed By: J Voss Date: 

6/23/2010 
6/24/2010 

Comments· Proctor for use on Subgrade of test pad 

OENSllY.J!>ATA Obs) 

Mold + Wet Soil 12.91 13.00 13 09 

Mold Wt. 8 72 8 72 8.72 

Wet Soil 4.19 4 28 4.37 

tbs/cu. ~- (wet) 125.6 128.5 131.2 

lbs/cu. ft. fdry) 116.8 117.3 117.8 

MOlSTUREllATA {grams) 

Tin No. MO M7 M8 

Wet Soil + Tin 634.70 636 70 505 20 

Dry Soil + Tin 593.50 585 .40 458 70 

Tin Wt 50 .00 50.00 50 10 

Dry Soll 543.50 535.40 408 60 

% Moisture 7.6% 9.6% 11.4% 

% Saturation 46.2% 59.3% 71 .4% 

ENVIROT ECH 
•t I ' 

~500 N . I I th 511f't'i I l:n1d, OK 7J7lll 
,580\ 23 -1-8780 I Ft1 · •5801 237--1 302 

Sample ID: SF-08 

Sample Des: Brown Sand 

Sampling Date· 6/22/201 0 

Sampled By: L. Hay 
Date Received · 6/22/2010 

Report No. 05-016-095 

13.07 13 03 

8.72 8.72 

4.35 4.31 

130.4 129.4 

115.4 111 .5 

M9 M6 

623 .80 653.80 

557.90 570.10 

49 80 49.60 

508.10 520.50 

13.0% 16.1% 

76.2% 85 0% 

MAXIMUM DRY DENSITY lPCFl 
118.0 

OPTIMUM MOlSTURE"CONTENT (%) 
11 .3% 

130.00 

LL 125.00 u 
Q.. 
>, 
~ 120 00 rn 
C: 
G1 
C -

~ 115 00 
0 

11 0.00 

5% 

- --"--·-- -

- - -- --- - -

6% 7% 8% 

... 

9% 10% 11% 12% 13% 14% 15% 16% 17% 18% 

Moisture Content(%) 

Page 1 of 1 
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Modified Proctor (ASTM 01557 and D4718) 
Client: 

Address: 

Washington Closure Hanford 

05-18A Earthwork Data Sheets 

Sample lnformlltion 

Contact Name: Charlie Skiba 

Project: S013213A00 

Project Location: ERDF Cell 9-10 
Tested By: QISI Date 

R,eviewed By J . Voss Date: 

Comments: Method C - (ASTM 04718) 

DENSITY DATA Obs) 

Mold + Wet Son 23 .91 24 50 

'Mold Wt. 14 42 14 42 

Wet Soil 9.49 10.08 

l>sfcu . ft. (wet} 1265 134.4 

lbs/cu. ft. (dry) 1200 1298 

MOISTURE DATA (gram~ 

T111 No. 

Wet Soil + Tin 3477.90 4276.10 

Dry Soil + Tin 3299.20 4128.40 

Tin wt. 0.00 0 00 

Ory Soil 3299.20 4 128.40 

% Moisture 5.4% 3.6% 

% Saluralion 36.2% 32.4% 

· • ~UM DllY DENSltTY (PCF) 
129.8 

Corrected 138.9 

150 - -· 

lL 140 
0 
0.. 

~ 
~ 130 
G) 

0 

~ 
Cl 120 

110 · 

7/30/2010 
8/2/2010 

24.21 

14 42 

9.79 

130 5 

127 .2 

4557 40 

4440 60 

000 

4440.60 

2.6% 

21.9% 

E N V IROTECH 
2500 N 1 I th Stret>t I Enid, OK 7370 I 
,-ao, 1H-8780 1 Fax, ·1Jo1 2J,-• J02 

Sample ID: SF-09 

Sample Des: Base Course 
Sampling Date: 7/16/2010 
Sampled By: L. Hay 
Date Received: 7/16/2010 
Report No 5-16-123 

23.85 

14.42 

9.43 

125.7 

117.2 

3395.20 

3164 .40 

0.00 

3164.40 

73% 

45.0% 

OPTIMUM MOf~TURE CONjEt{I"(%} 
3.5°/, 
2.6¾ 

0% 1% 2% 3% 

' 0 ?Z --
4% 5% 6% 7% 8% 9%, 10% 

Moisture Content (%) 

Envi~ 

----- --- - - ----' 

Date 
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Modified Proctor (ASTM 01557 and 04718) 
Client: 

Address : 

Washington Closure Hanford 

05-18A Earthwork Data Sheets 

Sample Information 

Contact Name: Charlie Skiba 

Project SO 1 3213A00 

Project Location : ERDF Cell 9-10 

Tested By: QISI Date: 

Reviewed By: J Voss 

Comments. 

DENSITY DATA (lbs) 

Mold + Wet Soil 

Mold Wt. 

We!Soil 

lbs/cu. ft. (wet) 

lbs/cu fl. ( dry} 

13.41 

9 27 

4.14 

124.2 

120.2 

MOISTURE DATA (grams} 

Tin No. 

Wet Soil + Tin 1933.40 

Ory So~ + nn 1870.60 

Tin wt. 0 00 

Ory Soil 1870 .60 

% Moisture 3.4% 

% Saturation 22.5% 

Date. 

13 63 

9 27 

4 36 

130.8 

124.6 

1976.00 

1881 70 

0 00 

1881.70 

5.0% 

38.4% 

MAXIMUM DRY DENSITY ~F} 
131 .0 

Corre<:ted 135.2 

7/30/201 0 

8/2/2010 

13.94 

9.27 

4.67 

140. 1 

131 0 

2026.30 

1894 20 

0 00 

1894.20 

7.0% 

65.7% 

ENVIROTECH 
.N 

2500 N. 1 l rh 'ii rt>er I Fn1 rl , OK 73701 
15801 2:l+-8 780 I FJ~ 1580) 237-4 302 

Sample ID. SF-10 

Sample Des: Top Course 

Sampling Date: 7/16/20 10 

Sampled By: L. Hay 

Date Received 7/1 6/2010 

Report No. 5-16-123 

13 79 

9 27 

4 .52 

135 6 

126.1 

2026.40 

1884.90 

0 00 

1884.90 

75% 

60.4% 

OPTIMUM MQISTURE CON~T {%) 
7.0% 
6.0% -----~---------------------~ 

150 

u. 140 
0 
~ 

?:-
-~ 130 -
~ 
0 
~ 

C 120 

110 

2% 

.Z..A.Y. G.s = 2.7 

+ 

8% 9% 10% 3% 4% 5% 6% 7% 
Moisture Content (%) 

- - -------- - - ....J 

Date 

· Page 1 of 1 
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Modified Proctor (ASTM 0 1557 and 04718) 
Client: 

Address: 

Washington Closure Hanford 

05-18A Earthwork Data Sheets 

Contact Name. Charlie Skiba 

Project SO 13213AOO 
Pro·ect Location: ERDF Cells 9-10 

Tested Br Ryan S Date: 
Reviewed By: J. Voss Date: 
Comments: Proctor for riser trenches 

DENSITY DATA (lbs) 

Mold + Wet Soil 5758.90 5794 40 

Mold W t. 3954.80 3954 .80 

Wet Soil 3.98 4.06 

lbs/cu. ft. (wet} 119.3 121.7 

lbs/cu. ft. {d ry) 112.7 112.8 

M91STURE DATA (grams) 

Tin No. E1 Bx 

Wet Soil + Tin 2047 20 1990.60 

Dry Soil + Tin 1947.80 1858.90 

Tin Wt 245.30 174 10 

Ory Soil 1702.50 1684.80 

%Moisture 5.8% 7.8% 

% Saturation 31.9% 42.8% 

7/26/2010 
7}26/2010 

5849 40 

3954 80 

4. 18 

125.3 

114.0 

LH 

2023 10 

1857 00 

175.30 

1681 .70 

9.9% 

55.9% 

ENVIROTECH 
- ' 

2500 N . 1 1th Strr.Pt I Enrd, OK 73701 
(580) 23 -1--8 780 I filx 15801 237-4302 

Sample ID. SF-11 

Sample Des. R,serTrench F,11 

Sampling Date:7/22/2010 

Sampled By: L. Hay 
Date Received: 71221201 O 
Report No. 5-16-119 

5886.10 5904 80 

3954.80 3954 80 

4.26 4.30 

127.7 129.0 

114.2 H 3.5 

E4 XIII 

2061 .20 2124 00 

1861.60 1891.50 

174.40 18 1.00 

1687.20 171 0 50 

11.8% 13.6% 

67.2% 75.8% 

MAXIMUM DRY:~(PCF) 
114.5 

OPTIMUM MOISTURE co~{%) 
11 .0% 

lL 
0 
0.. 

120.00 

~ 
Cl) 115.00 
C 
Q) 

0 
i!' 
0 

110.00 

- ----- ---- - --

- ... ; ,-.-

- -- -
Z.A.V. Gs= 2.7 

t- -

4% 5% 6% 7% 8% 9% 10% 11% 12% 13% 14% 15% 16% 

Moisture Content(%) 

Page 1 of 1 
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ENVIROTECH 

TANK 4 AND LEACHATE TRANSMISSION SYSTEM REPORT 
CONSTRUCTION QUALITY AsSURANCE (CQA) 

ENVIRONMENTAL RESTORATION DISPOSAL FACILITY (ERDF) 
SUPER CELLS 9 

SUBCONTRACTS013213AOO 
JANUARY 2011 (010032) 

C.3 

f IELD DENSITY TESTING 

C 
2500 North Eleventh Street • PO Box 6029 • Enid, Oklahoma 73702 • (580) 234-8780 • Fax (580) 237-4302 



FIELD DENSITY TEST (ASTM D-6938) 

Client: Washington Closure Hanford 

Submittal : 05-188 Earthwork Field Data 

Soillnformatiort 

Revised 3i25/2010 

Project EROF Cel ls 9- 10 Expans;on 

Pro1ect ID. S0 13213A00 

Report No 05-016-027 Date 3/18/2010 

Description : Subgrade for Manholes 21 and 39 

Troxler ID: 27881 

Moist Std 645 Density Std: 2208 

Moist offset. - Density offset: -
Allowable Moisture Range· N/A 

Necessary % Proctor 95¾ 

Depth 
Test No Location Pr. Lift Time Oper (in.} 

Manhole# 21 

MH21-01 Manhole #21 Subgrade SF-Cri - I 9:00 LH 12 ::::,uo1 

MH21 -02 Manhole #21 Subgrade SF-0 1 Sub 9:05 l. H 12 

Manhole# 39 

MH39-01 Manhole #39 Subgrade SF-05 Sub 9:10 LH 12 

MH39-02 Manhole # 39 Subgrade SF-05 Sub 9 :15 LH 12 

Sand Cone Verification Test 

SCV-04 Pipe Laydown Yard SF-01 

Reviewed by: /\A/ 
/ -~ ___,/,/ C•>L/ /" I ~ . 

I Envirotech ~eering & Consulting . Inc 

NIA 13:30 LH 6 

Page 1 of 1 
C.3: 1 of 87 

~ ·ENVIR• T~CH 
2SOO '-' - 1 1111 SlrPPI i t:n1d. OK 73 701 

5flt) I 2l-l-/l,f!O I l·.ix <58 0) 2J7 . .; J()2 

Proctor: SF-01 

Max Dry Density (pct) 113.6 

Optimum Moisture (%)· 12.4% 

Proctor : SF-05 

Max Dry Densi ty (pct) · 124.4 

Optimum Moisture (%) 12.5% 

Proctor · 

Max Dry Density (pcf) : 

Optimum Moisture (%) : 

Wet Moist: 
% Pr:octor 

-.···•- Dry 
Pas:s·i 

Density Content Density 
(pefJ f%) 

(calc) 
.(eatc) Fail 

119.7 7.3% 98 .2% 111 .6 PASS 

121 .2 8.7% 98.2% 111.5 PASS 

130.5 7.0% 98 .0% 122 .0 PASS 

128.7 6.0% 97.6% 121.4 PASS 

116.9 9. 1% 94.3% 107.1 NIA 

~/s-/ ,.,-c., 

Date 



UNIT WEIGHT OF COMPACTION 
BY SAND CONE (ASTM 1556) 

Client: WCH 
Submitta l: 05- ·188 Earthwork Field Data 

Sample Information 
Contact Name: Charlie Skiba 
Project S0 132 13A00 
ProJect Locanon: ERDF Cells 9-10 
Tested 8 : L. Ha Date. 31 8/2010 
Reviewed 8 : T W illiams ate: 31 9/2010 
Comments 

E NVIR O TECH 

1300 '-' 11th )lr l"t-'I I hud, OK Tl70i 
1580! 2 .l 4-inlo I F ,L ,5/!01 2 .J 7 -1302 

Sample ID SCV-04 
Sample Description: Light Brown sand wl silt 

Sampling Date· 3/18/2010 
Samoled B : L. Ha 
Date Received: 3/18i2010 
Report No 05-016-027 

FIELD UNIT WEIGHT - SAND CONE METHOD 

Calibration of Unit Weight of Ottawa Sand 

1. Mass of Proctor mold, W 1 3956.50 g 

2. Masso Proctor mold + sand , W ::. 5399.30 g 

3, Volume of mold , V, 0.03 ft 

4. Dry unit we:ght, y d (sand) = W ~ - w. 
95 43 lb/ft3 

v, 

Calibratiqn Cone 

5. Mass of bottle+ cone+ sand (before use), W 3 4599.20 g 

6. Mass of bottle+ cone+ sand (after use) W 4 2944 90 g 

7. Weight of sand to fill the cone. We = W4 - W 3 3.65 lb 

Results from Field Tests 

8. Mass of bottle+ cone + sand (before use), W 6 6440.4 g 

9. Mass of bottle+ cone+ sand (after use). W 8 2317,6 g 

10. Volume of hole, V2 = W 6 - W 9 -Wc 
0.0570 ff 

; d (sand) 

11 . Mass of gallon can, W 5 0.00 g 

12. Mass of gallon can+ moist soil, W, 3009.40 g 

13. Mass of gallon can + dry soil, W 9 2744 .00 g 

14 Moist unit weight of soil in field , '/ = W 7 - W s/ V2 116 34 lb/ft3 

15. Moisture conten t in the field . w (%) = W 7 - W 9 X 100 

W 9-W5 
97% 

16. Dry unit weight in the field, d ,sanal ~ :' I (1+( w (%)/100) 106 08 lb/ft3 

17. Comparision moisture content = 9.1% 
18 Dry unit weiqht comparison = 116. 9 lb/ft3 



FIELD DENSITY TEST (ASTM D-6938) 

Client: Washington Closure Hanford 

Submi~.af : 05-188 Earthw ork Field Data 

Soil Information 

Project: ERDF Cells 9-10 Expansion 

Pro1ect ID: S0, 3213A00 

Report No 05-016-031 Date 3/24/20 10 

Description Brown/Black Sand 

Troxler ID. 27881 

Moist Std 648 

Mois t offset: 

Allowable Moisture Range 

Necessary % Proctoc 

Test No Location Pr, 

Manr,ole #21 

MH21-03 West Side MH21 SF-06 

MH21-04 North Side MH21 SF-06 

MH21-05 East Side MH21 SF-06 

MH21-06 South Side MH21 SF-06 

Manhole #39 

MH39-03 West Side MH21 SF-06 

MH39-04 North Side MH21 SF-06 

MH39-05 South Side MH21 SF-06 

MH39-06 East Side MH21 SF-06 

Manhole #32 

MH32-01 Manhole 32 SF -06 

MH32-02 Manhole 32 SF-06 

Manhole #33 

MH33-01 Manhole 33 SF-06 

MH33-02 Manhole 33 SF-06 

Reviewed by: /lA./ 
/I 

.// ,,-,,<--4 £l~ 
I cnvirotech E~neering & Consulting . Inc 

Lift 

1 

2 

3 

4 

1 

2 

3 

4 

Sub 

Sub 

Sub 

Su b 

Density Std 2190 

Density offset 

NIA 

90% 

Depth 
Time Oper 

(in:) 

13:00 LH 12 

1310 LH 12 

13:20 LH 12 

13 30 LH 6 

13 40 LH 12 

13:50 LH 12 

1400 LH 12 

14 :10 LH 6 

14:20 LH 12 

14:25 LH 12 

14:40 LH 12 

14:45 U-1 12 

Page 1 of 1 
C.3: 3 of 87 

~ ,ENYIR• TECH 
.!jl)() '.J I 1:h 5lrPt'I I Fr11<.J . O K 737DI 
;580•:.H-/l ;'BO I F.i.,,58l)iJJ 7--! !(12 

Proctor· SF-05 

Max Ory Density (pcf}: 124 4 

Optimum Moisture (%); 12.5% 

Proctor· SF-06 

Max Dry Density (pcf) : 120.8 

Optimum Moisture (%): 14.3% 

Proctor· 

Max Dry Density (pct) : 

Optimum Moisture (%): 

Wet Mofst . 
% Proctor · 

Qry 
Pass i :Density Content rDensity 

(pcfl (%) {calc}, · {'calc) . Fail 
. 

1 18 .5 7.6% 91.2% 110.1 PASS 

120 7 9.0% 91 .7% 110.7 PASS 

121.4 9 2% 92 .0% 111 .2 PASS 

123.6 7.5% 95.2% 115.0 PASS 

127.8 8 .0% 98.0% 118.3 PASS 

126.7 75% 97.6% 117.9 PASS 

127,8 7.7% 98.2% 11 8.7 PASS 

127 6 8 .8% 97.1% 117.3 PASS 

130 7 5.3% 102.7% 124.1 PASS 

126.0 4.9% 99.4% 120.1 PASS 

129.9 8.7% 98. 9% 119 5 PASS 

131 0 9 .1% 99.4% 120.1 PASS 

~1/s--/ /0 

Date 



UNIT WEIGHT OF COMPACTION 
BY SAND CONE (ASTM 1556) 

Client: WCH 
Submitta l: 05 -188 Earthwork Field Data 

Sample Information 
Contact Name: Charl ie Skiba 
Pro/ect: SO 13213AOO 
Project Location: ERDF Cells 9-1 O 
Tested By- L. Hay Date· 3/24/2010 
Reviewed By: T W illiams ~ te 3/25i201 0 
Comments 

~j 1:.NVI RDT,~ C t-1 
.: J()U N 1 ! !h ) ln •t~l I t:rnd, l )K - ~70 I 

,:;llrn 2H-IFfl11 1 r", .530, 2.l7 -no2 

Sample 10 
Sample Description 
Sampling Date· 
Sampled By-
Date Received 
Report No .: 

MH39-06 
Brown Black Sand 

3/24/2010 
L. Hay 
3/24/2010 
05-016-03 1 

FIELD UNIT WEJGHT -SAND CONE METHOD 

Calibration of Unit Weight of Ottawa Sand 

1. Mass of Proctor mold, W 1 3955.80 g 

2 . Mass of Proctor mold+ sand. W 2 5396.10 g 

3. Volume of mold, V 1 0 03 ft 

4 Dry unit weight. y d l ~and) = W , - w , 
95 26 lb/ft:) 

V1 

Calibration Cone 

5. Mass of bottle+ cone+ sand (before use). W3 671 840 g 

6 Mass of bottle + cone+ sand (aijer use). W., 5097.10 g 

7 Weight of sand to fill the cone. We= W , - W3 3.57 lb 

Results from Field Tests 

8. Mass of bottle + cone + sand (before use), W5 6408.0 g 

9. Mass of bc ttle +cone+ sand (a~er use). W3 2269.2 g 

10 Volume of hole. V2 = W~ - W 3-VVr 
0.0583 ft3 

/ d {sand) 

11. Mass of gallon can , W 5 0.00 g 

12 Mass of gallon can + moist soil, W 7 3347.40 g 

13. Mass of gallon can+ dry soil . W 9 3080.80 g 

14. Moist unit weight of soi l in fie ld, :/ = W 7 - W 5 / V2 126. 66 lb/ft3 

15. Moistu re content in the fie ld. w (%) = W, - Wn X 100 

W9-Ws 
8.7% 

16. Dry un it weight in the field . d <, sand): ·1 I (1+( w (%)/100) 116.57 Jb/ft3 

17. Cornparision moisture content= 8.8% 
18. Dry unit weiqht comparison = 117.3 lb/ft3 



FIELD DENSITY TEST (ASTM D-6938) 

Client: Washington Closure Hanford 

Submittal: 5-188 Earthwork Field Data 

Soil Information 

Proiect: ER OF Cells 9-10 Expansion 

ProJect 10: SO 1 32 ·t JAOO 

Report No. 05-016-36 Date 03 / 31 / 2010 

Description : Brown / Black Sand 

Troxler ID: 27881 

Moist Std: 639 

Moist offset: -
Allowable Moisture Range· 

Necessary % Proctor: 

Test No LocationC26 Pr. __ Lift 

Manhole #33 

MH33-03 Manhole #33 SF-06 1 

MH33-04 Manhole #33 SF-06 2 

MH33-05 Manhole #33 SF-06 3 

MH33-06 Manhole #33 SF-06 4 

Manhole #32 

MH32-03 Manhole#32 SF-06 1 

MH32-04 Manhole#32 SF-06 2 

MH32-05 Manhole#32 SF-06 3 

MH32-06 Manhole#32 SF-06 4 

Manhole #33 

MH33-07 Manhole#33 (SC) SF-06 5 

MH33-08 Manhole#33 SF-06 6 

MH33-09 Manhole#33 SF-06 7 

MH33-10 Manhole#33 SF-06 8 

MH33-11 Manhole#33 SF-06 9 

MH33-12 Manhole#33 SF-06 10 

Reviewed by: Ttd._ 

_/~,/ c:·J{__ 
I t:.nvirotech Engi~ring & Consulting . Inc 

Density Std : 2213 

Densi ty offset: . 

NIA 

95¾ 

Depth 
Tlme . Oper · (in.} 

7 30 LH 12" 

7:55 LH 12" 

8 35 LH 6" 

9 :1 5 LH 6" 

9:45 LH 12'' 

10:45 LH 12" 

11 :50 LH 12" 

13:00 LH 12" 

14:00 LH 6" 

14 30 LH 6" 

15:00 LH 6" 

15 :30 LH 6" 

1545 LH 6" 

16:10 LH 6" 
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~ENVIROTECH 
c30U'J !lihSfr,•,•1 I l:n,d,OK 73701 

5BO) !J • Ng7gn i ~-.n 1580) ~jf~• JO~ 

Proctor· SF-05 

Max Dry Density (pct) 124.4 

Optimum Moisture (%): 12.5% 

Proctor SF-06 

Max Ory Density (pcf) 120.8 

Optimum Moisture (%): 14.3% 

Proctor: 

Max Dry Density (pcf) 

Optimum Moisture (%) 

Wet Moist 
%Proctor 

,- cry 
Pass i' 

, Density Content · Density 
(pcf) f¾} 

(calc) 
{calc} 

Fall 

135 .0 14.6% 97.5% 117.8 PASS 

131 .4 9.7% 99.2% 119.8 PASS 

130.2 10.7% 97.4% 117.6 PASS 

127.9 7.3% 98.7% 119.2 PASS 

130.7 11.3% 97.2% 117.4 PASS 

125.0 7.4% 96.3% 116.4 PASS 

124.7 8.3% 95.3% 115.1 PASS 

128.4 7.9% 98.5% 119.0 PASS 

128 2 10.7% 95.9% 115.8 PASS 

126.8 9.7% 95.7% 115.6 PASS 

128. 1 10.9% 95.6% 115.5 PASS 

127.6 10.1% 95.9% 115.9 PASS 

129.4 11 .3% 96.2% 116.3 PASS 

128 .8 9.6% 97 .3% 117.5 PASS 

S-/s-//c, 
Date 



UNIT WEIGHT OF COMPACTION 
BY SAND CONE {ASTM 1556) 

Client: WCH 
Submittal : 05-188 Earthwork F Ie ld Data 

Sample Jnformation 
Contact Name: Char!ie Sk iba 
Project SO 13213A00 
Project Location ERDF Cells 9- 10 
Tested By Lucas Hay Date· 3/31/2010 
Reviewed By: T. W ill iams :f\/!flate 4/1/2010 
Comments 

.1c,uo 'L I Ith Strf' •• t I [n,d, O K 73 70 1 
5i50) 2 H -il ~tl0 I ,:,! X ,580, 23i -•UU 2 

Sample ID: MH33-07 
Sample Descri ption: Brown Sand 

Sampling Date: 3/31/2010 
Sampled By: Lucas Hay 
Date Received: 3/31/2010 
Report No : 05-01 6-036 

FIELD UNJT WEJGHT • SAND CONE METHOD 

calibration of Unit Weight of Ottawa Sand 

1. Mass of Proctor mold, W , 

2. Mass of Proctor mold + sand , W 2 

3. Volume of mold , V, 

4 . Dry unit weight. Yct ,s,nc) = W? - W , 

V1 

Calibration Cone 

5. Mass of bottle+ cone + sand (before use ), W 3 

6 Mass of bottle+ cone+ sand (after use). W4 

7. Weight of sand to fi ll the cone , We = W .1 - W 3 

Results from Field Tests 

8. 

9. 

10. 

11 . 

12. 

13. 

14. 

15. 

16. 

17. 
18. 

Mass of bottle + cone+ sand (before use). W 6 

Mass of bottle + cone+ sand (after use). W 6 

Volume of hole , V2 = W 6 · Wq-W" 

/ d (sand ) 

Mass of gallon can, W5 

Mass of gal lon can + moist soil, W 7 

Mass of gallon can + dry soil, W 9 

Moist uni t weight of soil m field, ? =W7 -W5 / V2 

Moisture content in the field . w (%) = \N, - W 9 X 100 

W 9 - W 5 

Dry unit weight in the fie ld, d (sand!, 

Comparision moisture content = 
Dry unit weight comparison == 

/ / ( 1+( w (%)/ 100) 

Page 1 of 1 
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3955.80 g 

5396.10 g 

0.03 ft 

9526 lb/ff 

6718.40 g 

5097.10 g 

3.57 lb 

6268.2 g 

2348.0 g 

0.0532 ft3 

0.00 g 

3125.60 g 

2814.10 g 

129.52 lb/ft3 

11 .1% 

11 6.61 lb/ft3 

10.7% 
115. 8 lb/ft3 

·-



I 

FIELD DENSITY TEST (ASTM 0-6938) 

Client: Washington Closure Hanford 

Submittal : 05-188 Earthwork Field Data 

Soil Information 

Pro1ect : ERDF Cells 9-10 Expansion 

ProJect ID · S0132DAOO 

Report No 05-016-041 Date 4/7/2010 

Description Brown/Black Sand 

Troxler ID· 27881 

Moist Std 647 Density Std. 2227 

Moist offset Density offset -
Allowable Mcrsture Range: NIA 

Necessary % Proctor: 95% 

Oepth 
Test No Location Pr. Lift Time- Oper 

(in.) 

Cell 9 Crest Pad 

CP9-01 Cell 9 Crest Pad Bldg. SF-06 Sub 9 00 LH 12 

CP9-02 Cell 9 Crest Pad Bldg. SF-06 Sub 9 -05 LH 12 

CP9-03 Ce!! 9 Crest Pad Bldg. SF-07 1 925 LH 6 

CP9-04 Cell 9 Crest Pad Bldg. SF-07 1 9 :30 LH 6 

CP9-05 Cell 9 Crest Pad Bldg. SF-07 2 104 5 LH 6 

CP9-06 Cell 9 Crest Pad Bldg . SF-07 2 10:50 LH 6 

CP9-07 Cell 9 Crest Pad Bldg . SF-07 3 12.45 LH 6 

CP9-08 Cell 9 Crest Pad Bldg. SF-07 3 12 50 LH 6 

CP9-09 Cell 9 Crest Pad Bldg . SF-07 4 13 50 LH 6 

CP9-10 Cell 9 Crest Pad Bldg. SF-07 4 13 55 LH 6 

Leachate Transmission Line 

MH34-01 MH-34 Subgrade SF-05 Sub 940 LH 12 

MH34-02 MH-34 Subgrade SF-05 Sub 9 :45 LH 12 

MH35-01 MH-35 Subgrade SF-05 Sub 9:50 LH 12 

MH35-02 MH-35 Subgrade SF -05 Sub 9:55 LH 12 

Reviewed by· ~ 

-~L/c:!-iL. 
Envirotech Enginfing & Consulting . Inc 
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-ENVIR• ,TECH 
;'. 'j()() N. 1 I 111 Strt't'[ I i:n,rJ, UK 7l70 t 
, 'ifl()l 2'l-HF80 I Fax ;5/:lOJ 2.l7 -l lll2 

Proctor SF-05 

Max Dry Oens;ty (pcf) : 124.4 

Optimum Moisture (%)· 12.5% 

Proctor: SF-06 

Max Dry Density (pcf) : 120.8 

Optimum Moisture (%)· 14.3% 

Proctor SF-07 

Max Dry De .sity (pd) 117.3 

Optimum Moisture(%): 12.5% 

Wet Moist 
%;Proctor .{Dry Passi 

Density Content 
'(1:a'fc) 

pensi:ty . 
Fail {i:>cfl (%) {cal'cl 

128 6 9.3% 97.4% 117.7 PASS 

129 6 10.1% 97.4% 117.7 PASS 

127.4 13.5% 95.7% i 12.2 PASS 

126.6 12.3% 96.1% 112.7 PASS 

128.7 14 .8% 95 .6% 112.1 PASS 

132.8 15.0% 98.4% 115.5 PASS 

125.5 9.9% 97.4% 11 4 .2 PASS 

131 1 15.1% 97.1% 113.9 PASS 

127.4 12.8% 96.3% 112.9 PASS 

130.0 15.4% 96.0% 112.7 PASS 

'129.5 9.5% 95.1% 118.3 PASS 

130.2 8 .1% 96.8% 120.4 PASS 

131.4 7.9% 97.9% 121.8 PASS 

130.5 8.6% 96.6% 120.2 PA.SS 

s--1~rl/ V 

Date 



UNIT WEIGHT OF COMPACTION 
BY SAND CONE (ASTM 1556) 

Client: WCH 
Submittal : 05-188 Earthwork Field Data 

Sample Information 
Contact Name: Charlie Skiba 
Proiect S013213AOO 
Project Location: EROF Cel is 9-10 
Tested By: L. Ha Date· 4/7/2010 
Reviewed B J Voss , Date- 4/8/2010 
Comments ,.?1 ·· 

ENVIROTECH 

2500 ~'- I l!h )lf'P;>[ I (11,d, OK 7l70i 
,•;go J \.l-1\:'I\IJ I F.1, SllOi .!J~ ·H02 

Sample ID: CP9-07 
Sample Description Brown Sand 
Samplino Date : 4/712010 
Sampled By. L.Hay 
Date Received 4/7/2010 
Report No.: 05-016-041 

FIELD UNIT WEIGHT- SAND CONE METHOD 

Calibration of Unit Weight of Ottawa Sand 

1. Mass of Proctor mold , W 1 

2 . Mass of Proctor mold + sand . W 2 

3, Volume of mold , V 1 

4 Dry unit weight. Yd !S>lnc! i = W ~ - W , 

V 1 

Calibration Cone 

5. Mass of bottle + cone + sand (before use). W 3 

6 . Mass of bottle + cone + sand {after use). w~ 
7. Weight of sand to fill the cone. We = vv. -W3 

Results from Field Tests 

8. 

9 

10. 

11 . 

12. 

'13, 

14. 

15, 

16. 

17. 

18. 

Mass of bottle + cone+ sand (before use). W6 

Mass of bottle+ cone+ sand (after use), W8 

Volume of hole. V2 = W5 - WrW,_ 

:, d (sand) 

Mass of gallon can , W 5 

Mass of gallon can + moist so il, W7 

Mass of gallon can + dry soil, W 9 

Moist unit weight of soil in field , ·_1 = W7 - Ws ! V2 

Moisture content in the field, w (%) = W7 - W9 X 100 

W 9 -W5 

Dry unit weight in the field , d (sand) = 

Comparision moisture content = 
Ory unit weiqht comparison = 

/ I (1+( w (%)/100) 

Page 1 of 1 
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3955.80 g 

5396.10g 

0.03 ft 

95.26 lb/ft3 

6718.40 g 

5097.10g 

3.57 lb 

6424.5 g 

31 46.1 g 

0.0384 ft3 

0.00 g 

2188.30 g 

1993 90 g 

125.80 lblft3 

9.7% 

114.62 lbift3 

9.9% 

114.2 lb/ft3 



FIELD DENSITY TEST (ASTM D-6938) 

Clfent: Washington Closure Hanford 

Submittal: 05-188 Earthwork field Data 

Soil Information 

Project: ERDF Cell s 9-10 Expansion 

Proiect ID· S013213AOO 

Report No. OS-0'16-044 Date 4/1 2/2010 

Description Brown/Black Sand 

Troxler 10· 2788"1 

Moist Std: 645 

Moist offset: -

A!lowable Moisture Range. 

Necessary % Proctor: 

Test No Location Pr. Lift 

Manhole MH-34 

MH34-03 Manhole #34 SF-06 1 

MH34-04 Manho,e #34 SF-06 2 

MH34-05 Manhole #34 SF -06 3 

MH34-06 Manhole #34 SF -06 4 

MH34-07 Manhole #34 SF-06 5 

Manhole MH-35 

MH35-03 Manhole #35 SF -- 05 1 , 

MH35-04 Manhole #35 SF-05 2 

MH35-05 Manhole #35 SF-05 3 

MH35-06 Manhole #35 SF-05 4 

MH35-07 Manhole #35 SF-05 5 

Reviewed by -T\rJ 

A:_/~1L 
I Envirotech Engi;,lenng & Consulting . Inc 

Dens ity Sid . 2199 

Density offset: 

NIA 

95¾ 

Depth, . 
Time Oper (,in.l 

7:30 LH ·12 

8·15 LH 12 

9:00 LH 12 

9:45 LH 12 

10:30 LH 12 

12 00 LH 12 

12:45 LH 12 

13:50 LH 12 

"14 4 5 LH 12 

15:30 LH 12 

Paqe 1 of 1 
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~ENVIROTE.CH 
l 'j fiO .,. i I th 'it,.,,,., i t:.111d , C}K i1 701 

5110> c l 4-<i78fl I r.,x SilOl J 3; .; W l 

Proctor· SF-05 

Max Ory Density (pcf) 124.4 

Optimum Moisture (%) · 12.5% 

Proctor : SF-06 

Max Dry Density (pct) 120.8 

Optimum Mo,sture (%) · 14 .3 % 

Proctor: 

Max Dry Density (pcf) : 

Optimum Moisture (%) 

W!=}t Moist 
, % Proctor· Dry . 

.Pass f Den~ity- Content Density 
{pcf) (0/4) (cale) 

(calcl Fail 

126.9 7.6% 976% 117 9 PASS 

132,6 12.7% 97.4% 1177 PASS 

125.5 8.4% 95.8% 115.8 PASS 

127.1 6.4% 98.9% 119.5 PASS 

128.5 9.6% 97 .1% 117.2 PASS 

130.4 7.7% 97 .3% 121 .1 PASS 

129.3 8 .4% 95 .9% 119.3 PASS 

130.4 9.1% 96.1% 119.5 PASS 

131.3 10 .2% 95.8% 119.1 PASS 

129.1 B 7%, 95.5% 118.8 PASS 

.. r/3-//0 
Date 



UNIT WEIGHT OF COMPACTION 
BY SAND CONE (ASTM 1556) 

Client: WCH 
Submittal: 05-18B Earthwork Field Data 

Sample Information 
Contact Name: Charlie Skiba 
Project S013213A00 
Project Location ERDF Cells 9- 0 
Tested By: L. Hay Date 4i12/2010 
Reviewed By T. Wil liams :Jv¥ate 4/ 13/20 10 
Comments 

ENVIROTECH 

2:,00 i'; . l f !h ~l; Pt'I I f:n1d , UK 7 J 70 I 
·,;11rn ! H·ll,llO I Fdx 15/llll 2.17 .. 1102 

Sample ID MH34-06 
Sample Description- Brown,Black Sand 

Sampling Date: 4/1 2/2010 
Sampled By: L. Hay 
Date Received: 4/12/2010 
Report No. 05-016-044 

FIELD UNIT WEIGHT - SAND CONE METHOD 

Calibration of Unit Weight of Ottawa Sand 

1 Mass of Proctor mold. W 1 

2. Mass of Proctor mold+ sand. W 2 

3. Volume of mold. V1 

4 . Ory unit weight. yd (s,md) = w, - \/\/ , 
v, 

Calibration Cone 

5. Mass of bottle+ cone+ sand (before use ). W 3 

6 . Mass of bottle+ cone+ sand (after use), W4 

7 Weight of sand to fill the cone. We = Wd - W 3 

Results from Field Tests 

8. 

9. 

10. 

11 . 

12. 

13. 

14. 

15. 

16. 

17. 

18. 

Mass of bottle +cone+ sand (before use). W\, 

Mass of bottle +cone+ sand (after use ). W 8 

Volume of hole , V2 = w~ -W 8-W-

.1 d (sand ) 

Mass of gallon can , W5 

Mass of gallon can + moist soil . W7 

Mass of gallon can + dry soil, W 9 

Moist unit weight of soil in field . / =Wr -WsfV2 

Moisture content in the field , w (%) = VV; - W 9 X 100 

W 9 - W s 

Dry unit weigh t in the field , d {sand) -

Comparision moisture content = 

Dry unit weight comparison = 

! I {1+( w (%)/100) 

Page 1 of 1 
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3955.80 g 

5396.10 g 

0.03 ft 

95 .26 lb/ft3 

6718.40 g 

5097.10 g 

3.57 lb 

6279.4 g 

2753.6 g 

0.044 1 ft3 

385 .20 g 

2936.40 g 

2754.40 g 

127 61 lbift3 

7.7% 

118.50 lb/ft3 
6.4% 

11 9. 5 I b/tt3 



FIELD DENSITY TEST (ASTM 0-6938) 

Clien t: Washington Closure Hanford 

Submittal : 05-188 Earthwork Field Data 

Soil Information 

ProJect ERDF Cells 9-10 Expansion 

Proiect 10 S013213AOO 

Report No 05-01 6-051 Date 4/2 112010 

Descnp1ion Brown/Black Sand 

Troxler ID· 27881 

Moist Std · 637 

Moist offset 

Ailowable Moisture Range. 

Necessary % Proctor· 

Test .No Location Pr. Lift 

Manhole #36 

MH36-01 Manhole #36 Subgrade SF-05 Sub 

MH36-02 Manhole #36 Subgrade SF-05 Sub 

Manhole #36 

MH37-01 Manhole #37 Subgrade SF-05 Sub 

MH37-02 Manhole #37 Subgrade SF-05 Sub 

Crest Pad Ceil 9 

CP9-11 Discharge line CP #9 SF-06 1 

SCV-05 N. Berm West of CP #9 SF-06 

Reviewed by · --rev 
,/£_/ /. //✓~-

I Envirotech Engi~ring & Consulting . Inc 

Density Std 2223 
Density offset: 

NIA 

95% 

Oeplh 
Time Oper 

{in • .) 

14:45 TW 12 

14:50 TW 12 

15,00 TW 12 

15:05 TW 12 

13:45 TW 6 

15:30 TW G 
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• ENVIROTECH 
' 

.' "ii10 N, 1 l ih Stn',•f I Enid, O K 7.1 701 
, 8(1' .U-+-/1 78{) I F.i x : 'i80i 217-4 302 

Proctor SF-05 

Max Dry Density (pcf) 124.4 

O ptimum Moisture (%) · 12.5% 

Procter SF-06 

Max Dry Density (pct): 120.8 

Optimum Moisture (%) · 14.3% 

Proctor· 

Max Ory Density (pcf): 

Optun um Moisture (%)· 

Wet Moist 
· % Proctor- Dry Pas,s I 

Density Content :-1?ensity 
{pct) ("/c,) 

{cafc} 
(cah::) · 

Fail 

132.9 5.2% 101 .6% 126,3 PASS 

134 .5 4.8% 103,2% 128 .3 PASS 

127.8 5.3% 97.6% 121.4 PASS 

132.0 4.6% 101.4% 126.2 PASS 

121 .6 17,0% 86.0% 103,9 FAIL 

120,6 4.4% 95.6% 115,5 

_s-/.,s-/,, o 
Date 



UNIT WEIGHT OF COMPACTION 
BY SANO CONE (ASTM 1556) 

Client: WCH 
Submittal: 05-18B Earthwork Field Data 

Sample Information 
Contact Name. Charlie Skiba 
Project: S013213A00 
Pro1ect Location ERDF Cells 9- 10 
Tested By: T Williams , Date: 4/21 /2010 
Reviewed By: J. Voss ,( ,\} Date: 4/22/2010 
Comments / f.,,, 

\ 

ENVIROTECH 

.'500 "i. i lrl1 :;,,..,.,, ' Fn:d, O K 7'370 1 
;'ii.l()J _,·q. fJ:' 81) I F,I\ 580, l.3 7 4 302 

Sample ID: SCV-05 
Sample Description· Brown/Black Sand 

Sampling Date: 4/21 /2010 
Sampled By: T Williams 
Date Received 4/21 i2010 
Report No .. 05-016-051 

FIELD UNIT WEJGHT · SAND CONE METHOD 

Calibration of Unit Weight of Ottawa Sand 

1. Mass of Proctor mold . W, 

2. Mass of Proctor mold + sand, 1/1/2 

3. Volume of mold, V1 

4 Dry unit weight Yd ,san<li = W, - W, 
v, 

Calibration· Cone 

5 Mass of bottle+ cone + sand (before use). W 3 

6 . Mass of bottle + cone+ sand (after use) , W.i 

7 Weight o f sand to fill the cone. We = W4 - W 3 

Results from Field Tests 

8. 

9. 

10 

11 . 

12. 

13. 

14. 

15. 

16. 

17, 

18. 

Mass of bottle+ cone + sand (before use). W6 

Mass c f bottle+ cone + sand (after use) . W 3 

Volume of hole. V2 = W 6 - W,.-W, 

/ d (sand) 

Mass of gallon can , W 5 

Mass of gallon can + moist soil. W 7 

Mass of gallon can + dry soil. W9 

Moist unit weight of soil in field, ;,, =W7 -W5 / V2 

Moisture content in the field , w (%) = W 2 - W 9 X 100 

Wg - Ws 

Dry unit weight in the field , d (sand)= 

Comparision moistu re con tent = 
Dry unit weight comparison = 

,1 I (1+( w (%)/100) 

Page 1 of 1 
C.3: 12 of 87 

3955,80 g 

5396.10 g 

0.03 ft 

95 .26 !bift3 

6718.40 g 

5097.10g 

3.57 lb 

6399.0 g 

3218.8 g 

0.0361 ft3 

174.30 g 

2182.80 g 

2075.50 g 

122. 73 lb/ft3 

5.6% 

116. 18 I b/ft3 

4 .4% 

115.5 lb/ft" 



FIELD DENSITY TEST (ASTM D-6938) 

Client: Washington Closure Hanford 

Submittal : 05-18B Earthwork Field Data 

Soil Information 

ProJect: ERDF Cel ls 9-10 Expansion 

Project ID: S013213A00 

Report No. 

Description· 

05-016-053 Date 4/23/2010 

Troxler 10: 2788 1 

Moist Std 

Moist offset· 

641 

Allowable Moisture Range 

Necessary % Proctor (Siructural Fi ll) 

Necessary % Procter (Utility Trench): 

Test No Location Pr. Lift 

Density Std 2203 

Density offset : . 

NIA 

95% 

90% 

Depth 
Time Oper 

{in.) 

Cell 9 Crest Pad Building Drain Line Backfill - Proctor= 95% 

CP9-1 4A CP-9 Drain line backfill SF-07 1 6:40 TW 6 

Leachate Transmission Line - Necessary Proctor= 90% 

Drain Line from MH-33 to 

I LT-1 CP-10 SF -05 1 9"35 T',f,./ 6 
Drain line from MH-33 to 

L T-2 CP-10 SF-05 2 9:55 TW 6 
Drain Line from MH-33 to 

LT-3 CP-10 SF -05 3 10:30 TW 6 

Drain Line from MH-33 to 

LT-4 CP-10 SF-05 4 10:55 TW 6 

Drain Line from MH-33 io 

LT-5 CP-10 SF-05 5 11 :55 TN 6 
Drain Line from MH-33 to 

LT-5A CP- 10 SF-05 5 12:00 T'N 6 

Drain Line from MH-33 to 

LT-5B CP- 10 SF-05 5 12:05 TW 6 

Manhole No. 38 Subgrade - Necessary Proctor= 95¾ 

MH38-1 MH-38 Subgrade SF-05 sub 14:30 TW 12 

MH38-2 MH-38 Subgrade SF-05 sub 14:35 TW 12 

Sand Cone Verification - Necessa ry Proctor= N/A 

SCV-107 W . of Crest Pad 9 NIA - 15 30 TW 6 

Reviewed by: • --:f"W: 

I Envirotech EQgineering & Consulting. Inc 
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'JI/et 
Oeni.ity 

(pcf} 

124.2 

135 .2 

128.5 

129.2 

129.6 

127.6 

133.4 

131 .3 

133.7 

127.5 

120.2 

~ENVIROTECH 
2',!)0 N . 11th Str<'<'' I fn,d . OK 7'!701 
, jiJ(); 2.J+!l78() I ~.JX ;'jl3()i !F--IJOi 

' 
Proctor· SF-05 

Max Dr:1 Density (pd): 124.4 

Optimum Moisture (%) · 12.5% 

Proctor SF-06 

Max Dry Density (pd)' 120.8 

Optimum Moisture (%) 14.3% 

Proctor SF-07 

Max Dr1 Density (pcf) : 117.3 

Optimum Moisture (%): 12.5% 

Moist 
%Pr:octor 

Ory 
Pass / . Content (calc} Density 
Fail (%} -(calc) 

8.3% 97.8% 114.7 PASS 

9.9% 98.9% 123.0 PASS 

8.1% 95.6% 118.9 PASS 

8.1% 96.1% 119 5 PASS 

9.6% 95.1% 118.2 PASS 

10.5% 92.8% 115.5 PASS 

10.8% 96.8% 120.4 PASS 

9.6% 96.3% 1 19.8 PASS 

4.0% 103.3% 128.6 PASS 

2.6% 99.9% 124 .3 PASS 

4.1% . 115.5 . 

Date 



UNIT WEIGHT OF COMPACTION 
BY SAND CONE (ASTM 1556 ) 

Client: WCH 
Submittal: 05-188 Earthwork Fie!d Data 

Sample Information 
Contact Name: Charlie Skiba 
Project S013213AO0 
Pro1ect Location : ERDF Cells 9- 10 
Tesred By_: T W illia_177sJ Date· 4/23/2010 
Reviewed By· J Voss/\cv' Date: 4/26i2010 
Comments vr· 

(fl1-:~y1~ • TE_C H 
)jOO N. 111h S1re(' l I En,d , OK 73 701 
•Slllh 2J.! ./JiHO ! F,1~ i5!\(); ~37 --1 301 

Sample ID 
Sample Oescri2_tion: 
Sampling Date. 
Sam.e_led Bv: 
Date Received : 
Ree_o rt No , 

SCV-07 
BrowniBlack Sand 

4/23/2010 
T. Williams 
4/23/2010 
05-016-053 

FIELD UNJT WEIGHT - SAND CONE METHOD' 

Calibration of' Unit Weight of Ottawa Sand 

1. Mass of Proctor mold, W 1 

2. Mass of Proctor mold+ sand, W 2 

3. Volume of mold , V 1 

4 . Dry un it weight Y u {sand) = w~ - WI 

V ; 

Calibration Cone 

5. Mass of bottle + cone + sand (before use). W 3 

6. Mass of bottle+ cone + sand (after use), Wa 

7. Weight of sand to fill the cone , We = W 4 - W 3 

Results from Field Tests 

8. Mass of bottle + cone + sand (before use), W 8 

9. Mass of bottle + cone+ sand (after use), W 8 

10. Volume of hole. V2 = Wa...:_W ,-Wr 

_; d (sand) 

11 . Mass of gallon can, W 5 

12. Mass of gallon can + moist soil, W 7 

13. Mass of gallon can + dry soil, W 9 

14. Moist unit weight of soil in fie ld, ~1 = W7 - W 5 I V2 

15. Moisture content in the field , w (%) = 1/1/7 - W " X 100 

w 9 - w 5 

16. Dry unit weight in the field , d 1sand j = 

17 Comparision moistu re content = 
18. Ory unit weiqht comparison = 

:· i ( 1+( w(o/o)/100) 

Page 1 of 1 
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3955.60 g 

5511.00 g 

0.03 ft 

102. 87 lbi ft3 

7146.30 g 

5507.30 g 

3.61 lb 

6167.4 g 

3046.0 g 

0.0318 ft3 

174.00 g 

2105.70 g 

2014.60 g 

134 .05 lb/fr' 

4.9% 

127. 73 lbi ft3 

4.1% 

115. 5 lb/ft3 



FIELD DENSITY TEST (ASTM D-6938) 

Client: Washington Closure Hanford 

Submittal : 05-1 88 Earthwork Field Data 

Soil Information 

ProJect ER DF Cells 9- 10 Expansion 

ProJect 10 S013213A00 

Report No 05-016-055 Date 4/27/2008 

Description Brown/Black Sand 

Troxler JO· 2788'1 

Mois1 Sid . 635 Dens,fy Std : 2207 

Moist offset: - Density offset 

Allowable Moisture Range . NiA 

Necessary % Proctor: 90% 

Depth 
Test.No Location Pr: Lift Time ()per 

(in.) 

Manhole MH-37: Necessary Proctor= 95¾ 

MH37-03 Manhole 37 SF-07 1 7:30 LH 12 

MH37-04 Manhole 37 SF-07 2 7:51 LH 12 

MH37-05 Manhole 37 SF-07 3 8:21 LH 12 

MH37-06 Manhole 37 SF-07 4 8:42 LH 12 

MH37-07 Manhole 37 SF-07 5 9:1 0 LH 12 

Manhole MH-36 ; Necessary Proctor= 95% 

MH36-03 Manhole 36 SF-05 1 1025 LH 12 

MH36-04 Manhole 36 SF-05 2 10:55 LH 12 

MH36-05 Manhole 36 SF-05 3 11 :50 LH 12 

MH36-06 Manhole 36 SF -05 4 12:45 LH 12 

Sand Cone Verification 

SCV-08 Northeast side of Project - - 15:30 LH 6 

Reviewed by: -r\6l 

~:::--·i~✓ L 1/4~-I Envirotech 7,{gineering & Consulting . Inc 

Page 1 of 1 
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• ENVIROTECH 
2:,t)U ·'-' 11th Stn1r•t I !:rmi, OK i370 1 
,,iJ!l• 23.;./FllO i Fax <5/l() > 2Ji --l302 

Proctor SF-05 

Max Dry Density (pcf) : 124.4 

Optimum Moisture (%) 125% 

Proctor: SF-06 

Max Ory Density (pcf) : 120.8 

O ptimum Moisture (%): 14,3% 

Proctor · SF-07 

Ma:x Dry Density (pcf) : 11 7.3 

Optirn urn Moisture (%) : 12.5% 

Wet Mojst 
·%Proctor 

Dry Pass I 
Density Content 

(care) 
Density 

Fail (pcf} (%) (ca lc), 

121:4 8.'i¾ 95.7% ·112.3 PASS 

122 .6 9 .6% 95.4% 111.9 PASS 

123 .7 9.1% 96.7% 113.4 PASS 

125,6 11 .4% 96.1% 112. 7 PASS 

122 .5 8 .3% 96.4% 113.1 PASS 

130.5 8.8% 96.4% 119.9 PASS 

131 .2 91 % 96.7% 120.3 PASS 

133.6 12.3% 95,6% 119.0 PASS 

132.1 9.8% 96.7% 120.3 PASS 

106.0 3.9% 102.0 

-~/s--//o 
Date 



UNIT WEIGHT OF COMPACTION 
BY SANO CONE (ASTM 1556) 

Client: \/VCH 
Submittal : 05-18B Earthwork Field Data 

Sample Information 
Contact Name Charlie Skiba 
Project S01321 3A0O 
ProJect Location: EROF Cells 9-1 0 

4/27/2010 
4/28/2010 

Comments 

E NVIROTECH 

FiOU N . I 1!t1 )ill't'l I Enrd. OK 73;01 
; ',i\() 1 ~l-1 /l7/ltl I F"x ,SHfl}2!7 --U02 

Sample ID SCV-08 
Sample Description : 8rowni 8lack Sand 

Sampling Date : 4/27/2010 
Samofed By: L. Ha, 
Date Received: 4/27/2010 
Report No .. 05-0 16-055 

FJELD UNJT WEIGHT - SAND CONE METHOD 

Calibration of Unit Weight of Ottawa Sand 

1. Mass of Proctor meld , W , 

2. Mass of Prcctor meld + sand , W 2 

3. Volume of mold , V1 

4 . Ory unit weight. y d (sar.d) = W o -WI 

V l 

Calibration Cone 

5. Mass of bottle+ cone + sand (before use), W 3 

6 . Mass of bottle+ cone+ sand (after use) . W4 

7 Weight of sand to Fi fi the cone, We= W , - W 3 

Results from Fiefd Tests 

8. 

9. 

10. 

11 

12. 

'13. 

14. 

15. 

16. 

17. 

18. 

Mass of bottle+ cone + sand (before use ). W6 

Mass of bottle+ cone+ sand (after use), We 

Volume of hole , V2 = W6 - Wo-W-

·1 d (sand) 

Mass of gallon can . W5 

Mass of gallon can + moist so il. W7 

Mass of gallon can + dry soil, W9 

Moist unit weight of soil in field . / = W r -Ws / V2 

Moisture content in the field . w (%) = w, -Wc. X 100 

W9 - W5 

Ory unit weight in the field . ct (sanct ) = 

Comparision moisture content = 
Orv unit weight comparison = 

/ I (1+( w (% )/i00j 

Paqe 1 of 1 
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3956 .60 g 

5394 30 g 

o.o3 n 

95.09 lb/ft3 

3768.20 g 

2132.50 g 

3.61 lb 

6459.2 g 

3138.0 g 

0.0391 ft3 

0.00 g 

1886.90 g 

1823.10 g 

106.45 lb/ft3 

3.5% 

102 85 lb/ft3 

3.9% 

102. 0 lb/ft3 



FIELD DENSITY TEST (ASTM D-6938} 

Client: Washington Closure Hanford 

Submittal: 05-'!88 Earthwork Field Data 

Soil Information 

Pro1ect: EROF Cells 9-1 0 Expansion 

Project ID S01321 3.A00 

Report No. 05-16-057 Da te 4/2912010 

Description: Crest Pad and Manholes 

Troxler ID: 27881 

Moist Std. 644 Dens,ty Std. 2187 

Moist offset: Density offset: -
Allowable t11lois1ure Range NIA 

Necessary % Proctor: 90% 

Necessary % Proctor: 95% 

Depth 
Test No Location Pr. Lift Time Oper 

(in.t 

Cell 10 Discharge Line Utility Trench : Necessarv Proctor= 90% 

LT-006 Crest Pad 10 to MH-33 SF-06 1 8 05 LH 12 

L T-007 Crest Pad 10 to MH-33 SF-06 2 8 15 LH 6 

LT-008 Crest Pad 1 O to MH-33 SF-06 3 825 LH 6 

LT-009 Crest Pad 10 to MH-33 SF-06 4 845 LH 6 

L T-010 Crest Pad 10 to MH-33 SF-06 5 915 LH 6 

L T-011 Crest Pad 10 to MH-33 SF-06 6 945 LH 6 

L T-012 Crest Pad 10 to MH-33 SF-06 7 10 05 LH 6 

LT-013 Crest Pad 10 to MH-33 SF-06 8 10:20 LH 6 

Crest Pad 10 Ea rthwork : Necessary Proctor= 95% 

CP10-01 Crest Pad 10 Subgrade SF-06 

· CP 10-02 Crest Pad 10 Subgrade SF-06 

CP10-03 Crest Pad 10 Fill SF-07 

CP10•04 Crest Pad 10 Fill SF-07 

CP10-05 Crest Pad 10 Fill SF-07 

CP10-06 Crest Pad 10 Fill SF-07 

Reviewed by: • ~ / 

/4✓~<:d-
I Envirotech dgineering & Consulting. Inc 

SG 13:15 

SG 13:20 

1 14:15 

1 14 25 

2 1610 

2 16 15 

LH 12 

LH 12 

LH 6 

LH 6 

LH 6 

LH 6 
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~ ENVIROTECH 
1500 N . l lth ) lf'Pt-~1 I ~nid, ()K 7)7(1 1 

•'i/JOl 23-H F flli I f ,,x 5/3()l .: J ~ -+10:! 

Proctor· SF-05 

Max Dry Density (pcf) 124.4 

Optimum Moisture (% / 12.5% 

Proctor· SF-06 

Max Drv Density (pcf) · 120.8 

Optimum Moisture (%)' 14.3% 

Proctor· SF-07 

Max Dry Density (pcf) : 117.3 

Optimum Moisture (%)· 12.5% 

Wet Moist ;% Frocfor 
Dry 

Pass / 
Density : Content 

(catc} 
Density 

Fail 
(pcf} . (o/o) cc:atcJ 

122.7 6.9% 95.0% 114,8 PASS 

122.2 6.4% 95 .1% 114.8 PASS 

125.9 6.4'% 98.0% 118.3 PASS 

126,3 5.8% 98 .8% 119.4 PASS 

119.4 5 .. 3% 93 .9% 113.4 PASS 

128 .4 10.6% 96.1% 11 6.1 PASS 

127.3 9.3% 96.4% 116.5 PASS 

126.4 9.7% 95.4% 115.2 PASS 

129.8 12.9% 95.2% 115.0 PASS 

128.5 9.9% 96,8% 116.9 PASS 

129.1 11.9% 98.4% 11 5.4 PASS 

127.3 11.2% 97.6% 114.5 PASS 

131.4 14.3% 98 .0% 11 5 0 PASS 

'1304 14.9% 96.8% 113.5 PASS 

s-Is-I/ 0 

Date 



UNIT WEIGHT OF COMPACTION 
BY SAND CONE (ASTM 1556) 

Client: WCH 
Submittal: 05-1 8B Earthwork Field Data 

Sample Information 
Contact Name: Charlie Skiba 
Project S013213A00 
Project Location ERDF Celis 9,..10 
Tested B : L Ha , / Date · 4/29/2010 
Reviewed B · 4/30/2010 
Comments 

ENVIROTECH 
2'i00 '-' · 1 lrh Sirt't't I bwi, OK 7.170 1 
:'>HO· l H -il78U I f .,~ ,380) 237--nn~ 

Sample ID: CP10-03 
Sample Description: Brown/Black Sand 

Sampling Date 4/29/2010 
Sampled B : L. Ha · 
Date Received: 4/29/2010 
Re ort No 05-016-057 

FIELD UNIT WEIGHT - SA'f'ID-CONE METHOD 

Calibration of Unit Weight of Ottawa Sand 

1. Mass of Proctor mold, W , 

2. Mass of Proctor mold + sand . W: 

3. Volume of mold , V 1 

4. Dry un it weight. Yd 1$a11dJ = W-, - 1/1/ , 

V1 

Calibration Cone 

5. Mass of bottle+ cone+ sand (before use), W 3 

6. Mass of bottle +- cone + sand (after use), W4 

7. Weight of sand to fil l the cone, W e= W 4 - W 3 

Results from Field Tests 

8. 

9. 

10. 

11 . 

12. 

13. 

14. 

15. 

16. 

17. 
18. 

Mass of bottle+ cone+ sand (before use) , W 0 

Mass of bottle+ cone+ sand (after use). W 5 

Voiume of hole, V2 = W0 - W8-Wo 
_., d (sand ) 

Mass of gallon can . W5 

Mass of gallon can + moist sot! , W 7 

Mass of gal lon can + dry soi l, W 9 

Moist uni t weight of soil in field . ,; =W7 -W5 ! V2 

Moisture content in the field , w (%) = w~ -w~ X 100 

W 9 - Ws 

Dry un it weight in the field , d (sand ) = 

Comparision moisture content= 
Dry unit weight comparison = 

, I (1+ ( w (%)/100) 

Page 1 of 1 
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3956.60 g 

5394,30 g 

0.03 ft 

95.09 lb/ft3 

3768 .20 g 

2132.50 g 

3.61 lb 

5833,5 g 

2869.5 g 

0.0308 ft3 

0.00 g 

1810.60 g 

161 5.70g 

129.61 lb/ft3 

12. 1% 

115.66 lb/ft3 

11.9% 

115.4 lb/ft1 



FIELD DENSITY TEST (ASTM D-6938) 

Client: Washi ngton Closure Hanford 

Submitta l : 05-188 Earthwork Field Data 

Soil Information 

Projed ERDF Cells 9-10 Expansion 

Project !O S013213A00 

Report No 05-016-060 Date 5/4/2010 

Description . BrowniBlack Sand 

Troxler ID · 27881 

Moist Std 647 Density Std· 2181 

Moist offset · Density offset. 

Allowable Moisture Range NIA 

Necessary % Proctor · 95% 

Necessary % Proctor · 90% 

Depth ' Oper Test No Location Pr. Lift Time 
(in.) 

Leachat e Transmission Line: 90% Procto r 

LT-09 Discharge line CP9 to MH-3, SF-06 1 9: 15 LH 12 

LT-1 0 Discharge line CP9 to MH-32 SF-06 2 945 LH 6 

LT-1 1 Discharge line CP9 to MH-3:: SF-06 3 10:45 LH 6 

LT-12 Discharge line CPS to MH-32 SF-06 4 12:00 LH 6 

LT-13 Discharge line CP9 to MH-32 SF-06 5 15:10 LH 6 

LT- 14 Discharge line CP9 to MH-3, SF-06 6 15:50 LH 6 

Crest Pad 10: 95% Proctor 

CP10-7 Crest Pad 10 SF-07 3 10:20 LH 6 

CP10-8 Crest Pad 10 SF-07 3 10:25 LH 6 

Reviewed by: ~ . 

,I , - v·' 
__,/;?y ,,.,/ <:! ' o------I 1:.nvirotech Engin/ering & Consulting. Inc 

Paae 1 of 1 
c .':l 19 of 87 

~ENVJRO;TECH 
..'SliO ~,. I Ith Strfl•t I f:n1d. UK ,J;-IJJ 

:i!lUI ..'J ..! -/.! ~81) I 1-,,x ,Sl!Oi 2J7--1 l02 

Proctor· SF-05 

Max Dry Density (pcf) · 124.4 

Optimum Moisture(%): 12.5% 

Proctor: SF-06 

Max Dry Density (pcf) · 120.8 

Optimum Moisture (%): 14 .3% 

Proctor· SF-07 

Max Dry Density (pcf) 117.3 

Optimum Moisture (%): 12.5% 

Wet Moist o/,. Proctor 
•Ory ' 

Pass ( C<mteni Density 
(calc} 

Density · Fail 
(pcf) {%} (care} 

122.7 9.4% 92.8% 112.2 PASS 

121 .0 7.4% 93.3% 112.7 PASS 

1.25.3 11.4% 93 .1% 112 .5 PASS 

118.5 6.8% 91.9% 111 .0 PASS 

134.5 13.7% 97 .9% 118.3 PASS 

122.8 10.3% 91.7% 110.8 PASS 

116.9 4.2% 95.6% 112.2 PASS 

116.2 3.6% 95.6% 112.2 PASS 

.::-/s-J /o 

Date 



UNIT WEIGHT OF COMPACTION 
BY SAND CONE (ASTM 1556) 

Client: WCH 
Submittal: 05-188 Earthwor:< Field Data 

Sample Information 
Contact Name Charlie Skiba 
Project: S013213A00 
Project Location ERDF Geils 9-10 
Tested B · L. Ha Date: 5/a./2010 

Reviewed By T . W illiams ate: 5/512010 
Comments 

ENVIR• •ECH 

.!',OO'•J 11:hS!!P••t I fnili O k 7Ji01 
1/lll) 2J.l.-/l 7il•.l I r ,I\ ,_'j (lf)) ~F .:+ :l02 

Sample ID: 
Sample Description : 
Sampling Date . 
Sampled By: 
Date Received . 
Report No .. 

LT-12 
Brown/Black Sand 

5/4/2010 
L.Hay 
5/4/2010 
05-016-060 

FIELD UNIT WEIGHT - SAND CONE METHOD 

Calibration of Unit Weight of Ottawa Sand 

1. Mass of Proctor meld . W 1 

2. Mass of Proctor meld + sand, W 2 

3 . Vo lume of mold . V 1 

4 . Dry unit weight, Y a [sane) = \JV 7 - vV , 

v, 

Calibration Cone 

5 Mass of bottle + cone + sand (before use), W 3 

6. Mass of bottle + cone+ sand (after use ), W4 

7 Weight of sand to fill the cone. W e= w. -W3 

Results from Field Tests 

8. 

9. 

10 

11 . 

12. 

13. 

14 

15 

16. 

17 
18. 

Mass of bottle + cone + sand (before use) , W6 

Mass of bottle + cone + sand (after use). Wg 

Volume of hole. V2 == W 5 - W,,-Wc 

:., d (sand) 

Mass of gallon can , W5 

Mass of gallon can + moist soil , W7 

Mass of gallon can + dry soil, W 9 

Moist unit weight of soil in field , / = W 7 - W 5 / V2 

Moisture content in the field , w (%) = W 2 - W9 X 100 

W9 - Ws 

Dry unit weight in the iield ' d (Sandi: 

Comparision moisture content = 
Dry unit weight comparison = 

:1 I (1+ ( w (0/.,)/100) 
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3956 .60 g 

5394 .30 g 

0.03 ft 

95 09 ib/ft3 

3768.20 g 

2132.50 g 

3.61 lb 

5958.9 g 

2550.7 g 

0 0411 ft3 

394.40 g 

2619.30 g 

2466.50 g 

119.36 Jb/ ft3 

74% 

111 . 16 lb/ft3 

6.8% 

111 .0 lb/tt3 



FIELD DENSITY TEST (ASTM D-6938) 

Client: Washington Closure Hanford 

Submittal : 5-188 Earthwork Field Data 

Soil Information 

Proiect· ERDF Cells 9 10 Exnans,on 

Proiect ID· S0 132D,i 00 

Report No 5-16-06 1 Date 5/5/2010 

Description: Brown/Black Sand 

Troxler ID· 2788 1 

Morst Std 6J7 Density Std · 2195 

Moist offset: Density offset : 

,<l.i!owable Moisture Range N/A 

Necessary % Proc!or 90% 

I 
Depth 

Test No location Pr. ' Lift Time Oper 
{in.} 

Leachate Transmission Line: 90% Proctor 

LT -15 O,scharge line CP9 to MH-3~ SF-06 7 

LT-1 6 D:scharge line CP9 to MH-3~ SF-06 8 

L T-1 7 lo ,scharge !ine CP9 to MH-32 SF-06 9 

LT-18 Q;scharge hne CP9 to MH-3. SF-06 10 

Sand Cone Verification 

SCV-10 NE end of pro1ect NIA N/A 

Reviewed by : --rk:l / 

Ar~:1~ 
I Envirotech E76ineering & Consulting Inc 

722 LH 6 

9 00 LH 6 

9 ·4 1 LH 6 

12.45 LH 6 

14 .25 LH 6 

Paae 1 of 1 
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~ENVIROTECH 
~SOt)" 111!1 ,1, ... ,1 I rrnd . OK ; i ;-ui 

c;11rn : \-1.a .0 110 i r-_. , c,gn, :;-· -U n~ 

Procrnr· SF-01 

Max Dry Density (pct) 113.6 

Optimum Moisture (%) · 12.4% 

Proctor SF-06 

Max Dry Density (pct) 1208 

Optimum Moisture (%). 14.3% 

Proctor SF -07 

Max Dry Density (pd) · 11 7.3 

Optimum Moisture (%) · 12 .5% 

, Wet Moist · %Proctor Ory 
:Pass i Density Content · tcatc) Density 

Fail (pcf) ·t%) {calc} 

123.3 10.0% 92.8% 112. 1 PASS 

124.9 12 6% 91 .8% 110.9 PASS 

120.1 9.2% 91 .0% 110.0 PASS 

129.5 14.2% 93.9% 113.4 PASS 

108. 1 4 .1% NIA 103.8 NiA 

b I 1,, ,:., I ,, o 
Date 



UNIT WEJGHT OF COMPACTION 
BY SAND CONE (ASTM 1556 ) 

WCH Client 
Submittal: 05-18B Earthwork Field Dara 

Sample Information 
Contact Name Charlie Skiba 
ProIect: S013213A0O 
PrOJect Location . ERDF Ceils 9-10 
Tested By· L. Hay Date 5/5/201 0 
Reviewed By T. Williams "'i)r,.Pate 

' I 

5/6/2010 
Comments 

(:I ENVIR OTECH 

2,00 rs; I Ith''"'''! I Fn,d. OK lliill 
;ii();: H-117/!0 i F,ix ,',/Ill• 2 )i• -! JOl 

Sample ID 
Sample Descnpt1on: 
Sampling Date: 
Sampled By· 
Date Received: 
Report No .. 

SCV-10 
Lt Brown Sand w/ Silt 

5/5/2010 
L.Hay 
5/5/2010 
05-016-061 

FIELD UNIT WEJGHT - SAND CONE METHOD 

Calibration of Unit Weight of Ottawa Sand 

1. Mass of Proctor mold . W , 

2 Mass of Proctor mold + sand, W 2 

3. Volume of mold. V 1 

4 Dry unit we ight. Y0 ,s..,nd: = W, - w . 
v , 

Calibration Cone 

5 Mass of bottle+ cone+ sand (before use). W 3 

6 . Mass of bottle+ cone+ sand (after use). W4 

7. Weight of sand to fill the cone. W e= W 4 - W 3 

Results from Field Tests 

8. Mass of bottle +cone+ sand (before use), W 0 

9. Mass of bottle + cone + sand (after use) W 8 

10 Volume of hole, V2 = W,, - \/118-W, 

1 d (sand) 

11 . Mass of gallon can. W5 

12. Mass of gallon can+ moist soil, W 7 

13. Mass of gallon can + dry soil . W:1 

14 Moist unit weight of soi l in field , , = \/\/ 7 - W 5 I V2 

15 Moisture content in the field , w (%) =\JV., - W,, X 100 

W9 - W ,, 

16. Dry unit weight in the field . d lsan<ii = I (1 +( w (%)/100) 

17. Comparision moisture content= 

18. Dry unit weight comparison = 

Page 1 of 1 
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3956 .60 g 

5394.30 g 

0.03 ft 

95 . 09 lb/ft3 

3768.20 g 

2132.50 g 

3.61 lb 

6237 .6 g 

2765.2 g 

0 0426 ft3 

394 .10 g 

2487.50 g 

2403.70 g 

108.38 lb/ft3 

4 .2% 

1 04. 04 lb/ft3 

4.1% 

103 8 lb/ft3 



FIELD DENSITY TEST (ASTM D-6938) ~ENVIROTECH 
Client: Washington Closure Hanford 2,on" I I th Sm,.•t i Enid, OK 73701 

Submittal : 05-188 Earthwork Field Data 
;:,80, 2 l-1-1\71)0 I h, x ' C,/l ()i 237- -1 l02 

Soil Information 

Project: ER DF Cells 9-10 Expansicn Procto r· SF-01 

Project ID S013213AO0 Max Ory Density (pci) 113.6 

Report No 05-016-071 Dale 5/19/2010 Optimum Moisture (%): 12.4% 

Descrrption. Brown/Black Sand Procto r SF-06 

Troxler 10 · 2788 1 Max Dry Density (pcf) 120.8 

Moist Std 650 Density Std : 2245 Optimum Moisture (%): 14.3% 

Moist offset - Density offset : Proctor: SF-07 

Allowable Moisture Range N/A Max Dry Density (pcf) 117 3 

Necessary % Proctor· 90% Optimum Moisture (%): 12.5% 

Depth 
Wet Moist 

% Proctor 
Dry 

Pass r 
Test No Location Pr. Lift Time Oper Density Content · Density 

{in.} 
(pcf) (%) 

{calc) 
· · (calc) 

Fail 

Leachate Transmission Trench Backfill 

LT-1 9 Backfill MH-32 to MH-33 SF-06 0 8:55 LH 12 123.0 11 .2% 91 .6% 110.6 PASS 

LT-20 Backfill MH-32 to MH-33 SF-06 0 9:00 LH 12 122.4 11 .2% 91 1% 1 i 0.1 PASS 

LT-21 Backfil l MH-32 to MH-33 SF-06 1 12:05 LH 12 123.7 9.0% 93 9% 113.5 PASS 

LT-22 Backfill MH-32 to MH-33 SF-06 1 12:10 LH 12 123.5 7.8% 94 8% 114.6 PASS 

LT-23 Backfill MH-32 to MH-33 SF-06 2 14 15 LH 12 122.9 79% 94.3% 113.9 PASS 

LT-24 Backfill MH-32 to MH-33 SF-06 2 14:20 LH 12 123 3 8.6% 94.0% 113.5 PASS 

Reviewed by· 

~-; ~ ._/~ /L IL-- ,5 •· Z D - 2 C> (CJ 

Envirotech Enginlering & Consulting Inc Date 
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FIELD DE SITY TEST (ASTM 0-6938) ~ENVIROT ECH 
Client : Washington Closure Hanford 2S()l) '-I. I !1h ~If!'< •' I !·n,d 01< iJ70 1 

Submitta l : 05-188 Earthwork Field Data 
, 0,1:Hi' .: 1-H\-Hfl I fix 'iH()l c .!- ~302 

Soil Information 

Proiect ERDF Cells 9-10 E.\pans1on Proctor SF-01 

Pro1ect 10 S0132:.3AOO Max Ory Density (pd) 11 3 6 

Report No. 05-016-071 Date 5/19/2010 Optimum Moisture (%) 12.4% 

Description Brown/Black Sand Droctor· SF-06 

Troxle r ID 27881 Max Dry Density (pcf) 120.8 

Moist Std. 650 Density Std 2245 Optimum Moisture (%) · 14 3% 

Moist offset. - Density offsei. Proctor SF-07 

Allowable Moisture Range NIA Max Dry Dens;ty (pcf) 117.3 

Necessary % Proctor 90% Optimum Moisture (%) 12.5% 

Depth 
Wet Moist 

% Proctor 
Ory 

Pass f 
Test No Location Pr. Lift Time Oper Density Content ·oensity 

{in.i (:pct) (%) (caLc) 
(calc) 

Fail' 

Leachate Transmiss ion Trench Backfill 

LT-25 Backfi ll MH-32 to MH-33 SF-06 3 6 45 LH 6 125.5 9 1% 95.2% 115.0 PASS 

LT-26 Back.fill MH-32 to MH-33 SF-06 3 650 LH 6 127.4 9.7% 96. 1% 116 1 PASS 

L T-27 Backfi ll MH-32 to MH -33 SF-06 4 8 05 LH 6 126.3 7 1% 97.6% 117 9 PASS 

L T-28 Backfill MH-32 to MH-33 SF -06 4 8 '10 LH 6 125.9 6 5% 97 9% 118.2 P.A.SS 

Crest Pad 9 Foundation Back.fill 

CP9-15 Crest Pad 9 Backfill SF-06 1 900 LH 6 127.1 91 % 96 4% 116.5 P.A.SS 

CP9- 16 Crest Pad 9 Backfill SF-06 2 1000 LH 6 126.3 8 .3% 96.5% 116.6 PASS 

CP9-17 Crest Pad 9 Backfill SF-06 3 12 30 LH 6 128.3 11 0% 95 7% 11 5.6 PASS 

CP9- 18 Crest Pad 9 Backfill SF-06 4 14 00 LH 6 129.0 12.4% 95 .0% 11 4.8 PASS 

Reviewed by 

C?' -jr:< /4/k- S - 2 4'· Z.o/cJ 
Envirotech Engineering & Consu lting Inc Date 
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FIELD DENSITY TEST (ASTM D-6938) 

Cl ient: Washington Clos ure Hanford 

Subm ittal : 05-188 Earthwork Field Da ta 

Soil Information 

Project · EROF Cells 9-10 Expars1on 

Project ID S0U213A00 

Report No 05-016-073 Date 5/21/2010 

Descnption: Brown/Black Sand 

Troxler ID: 27881 

Moist Std: 638 Density Std. 2237 

Moist offset - Density offset -

.l\llowable Moisture Range NIA 

Necessary % Proctor· 90% 

Depth 
Test No Location Pr. Lift Time Oper 

(in.) 

LT-29 Backfill MH-33 to MH-32 SF-06 5 625 LH 6 

LT-30 Backfilf MH-33 to MH-32 SF-06 5 6 27 LH 6 

LT-31 Backfill MH-33 to MH-32 SF-06 6 7 25 LH 6 

LT-32 Backfill MH-33 to MH-32 SF-06 6 7-29 LH 6 

LT-33 Back1ill MH-33 to MH-32 SF-06 7 810 LH 6 

LT-34 Backfill MH-33 to MH-32 SF-06 7 8, 14 LH 6 

L T-35 Backfill MH-33 to MH-32 SF-06 8 10-50 LH 6 

LT-36 Backfill MH-33 to MH-32 SF-06 8 10.53 LH 6 

LT-37 Backfill MH-33 to MH-32 SF-06 9 12 30 LH 6 

LT-38 Backfill MH-33 to MH-32 SF-06 9 12:33 LH 6 

LT-39 Backfill MH-33 to MH-32 SF-06 10 16 10 LH 6 

LT-40 Backfill MH-33 to MH-32 SF-06 10 16 15 LH 6 

If I 

Reviewed by · I/ SI , 

C--';z~ .~~~L 
I Envirotech Efrgineering & Consulting. Inc 
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ENVIROTECH 
,: ;50() '-l ! 1th 'i1,,...,1 I f-n,d, OK i37rJ I 
,sarn 21 .; -1n31> 1 1- .,, ,,/JO\ 2r nu.: 

Proctor SF-01 

Max Dry Density (pct) 113,6 

Optimum Moisture (%)· 12.4°/o 

Proctor: SF-06 

Max Dry Densi ty (pct): 120,8 

Optimum Moisture (%) : 14,3% 

Proctor· SF-07 

Max Dry Density (pct) 117 .3 

Optimum Moisture (%)· 12.5% 

Wet Moist 
% Procto·r 

Dry 
Pass / 

Density Content. Density 
fpdl (%) 

('calc} 
(i;alc) 

Fail 

126,8 9.9% 95 .5% 115.4 PASS 

125.5 8.5% 95.8% 115 .7 PASS 

127.4 10.3% 95.6% 115 5 PASS 

126.3 9.5% 95.5% 115.3 PASS 

125.9 6.5% 97 9% 118.2 PASS 

128.5 11.2% 95 .7% 115.6 PASS 

125.9 9.5% 95.2% 115.0 PASS 

126.4 10 2% 95.0% 11 4. 7 PASS 

127.3 10 .5% 954% 115.2 PASS 

126, 1 9.6% 95.2% 115.1 PASS 

126.4 9.4% 95.6% 115.5 PASS 

125 7 75% 96 8% 116 9 PASS 

s -z s-- Z ,0 / £.,1 

Date 



FIELD DENSITY TEST (ASTM D-6938) 

Client: 

Submrtta l 

Soil Information 

Pro1ect 

Proiect ID 

Report No 

Descnptron 

Troxler ID 

Moist Std 

Moist offse 

Allowable Moisture Range 

Necessary % Proctor 

Test No Location 

LT-4 MH-39 to Tank 

LT-42 MH-39 to Tank 

LT-43 MH-39 ro Tank 

LT-44 MH-39 to Tank 

LT-45 MH-21 to Tank 

LT-46 MH-21 to Tank 

LT-47 MH-21 to Tank 

LT-48 MH-21 to Tank 

LT-49 Tank to Pump House 

LT-50 Tank lo Transducer 

LT-51 Tank to Pump House 

LT-52 Tank to Transducer 

LT-53 Tank to Pump House 

LT-54 Tank to Transducer 

Reviewed by , ,vJ, 

A✓LY-
t Envirotech ngineering & Consulting , 

Washington Closure Hanford 

05-188 Earthwork Fie ld Data 

EROF Cells 9-10 Exp;ws1on 

S013213AOO 

05-0 16-076 Date 5126/2010 

Brown/Black Sand 

27881 

641 Density Std , 2225 

Density offset: . 

NIA 

95% 

Depth 
Pr. Lift Time Oper 

(in.) 

SF-04 1 13 00 LH 6 

SF-04 2 1310 LH 6 

SF-04 3 13'20 LH 6 

SF-04 4 13 30 LH 6 

SF-04 1 13 40 LH 6 

SF-04 2 13 50 LH 6 

SF-04 3 14 00 LH 6 

SF-04 4 14 10 LH 6 

SF-04 1 14 20 LH 6 

SF-04 1 14 30 LH 6 

SF-04 2 14.40 LH 6 

SF -04 2 14·50 LH 6 

SF -04 3 15 00 LH 6 

SF-04 3 15 10 LH 6 

Inc 

Page 1 of 1 
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Proctor SF-0 

Max Dry Density (pd) 113,6 

Oplnnum Moisture (%) 12 4% 

Proctor- SF-06 

Max Dry Density (pc!) 120.8 

Op tunum Moisture (%), 14,3% 

Proctor SF-04 

Max Ory Density (pct) : 117 3 

Optimum Moisture (%) 12,5% 

Wet Moist % Proctor 
Dry 

Passi' 
Density Content Density 

(pcf) (%) 
{calc) 

(care} 
Fail 

120,9 5.2% 98 0% 114 9 PASS 

129.1 8.7% 101 .3% 118.8 PASS 

125,4 7.3% 996% 116 9 PASS 

129 7 9,9% 100.6% 118 0 PASS 

125,2 66% 100 1% 117,4 PASS 

1244 84% 97 ,8% 11 4 8 PASS 

1244 8.0% 98 ,2% 115.2 PASS 

125.6 87% 98 ,5% 115,5 PASS 

124.6 8,1% 98 ,3% 115 3 PASS 

124.0 7,7% 98.2% 115 1 PASS 

127,3 92% 99.4% 116 6 PASS 

126, 1 94% 98 3% 115,3 PASS 

123.9 8,3% 97 5% 114 4 PASS 

125,0 9 1% 97 7% 114 6 PASS 

0...2-7 /;u 
Date 



FIELD DENSITY TEST (ASTM 0-6938) 

Client: Washington Closure Hanford 

Submittal : 05-18$ Earthw ork Subgrade 

Soil Information 

Pro1ect. ERDF Cells 9-10 Expansion 

Pro1ect 10 S013213A00 

Report No 05-015-077 Date 5/27/2010 

Description · Brown/B lack Sand 

Troxler 10 27881 

Moist Std 650 Density Std. 2243 

Moist offset · Density offset. . 

Allowable Moisture Range N/A 

Necessary % Proctor· 95% 

Depth 
Test No Location Pr. . Lift Time Oper 

{in.) 

Tank #3 Subgrade (Necessary 95 % Compaction) 

T3-01 Tank Footprint SF-04 1 9:20 LH 6 

T3-02 Tank Footprint SF-04 1 9:25 LH 6 

Leachate Transm iss ion: MH-32 to MH-34 (Necessary 90% Compaction) 

LT-55 Backfill · MH-32 to MH-34 SF-05 

LT-56 Backfill MH-32 to MH-34 SF-05 

LT-57 Backfill MH-32 to MH-34 SF-05 

LT-58 Backfill: MH -32 to MH-34 SF-05 

Reviewed by: "t'!i ~I 

_/l/~.-v:. I Envirotech f nginJering & Consulting. Inc 

SG 

SG 

1 

1 

12:30 LH 12 

12:35 LH 12 

13:45 LH 12 

13:50 LH 12 
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Proctor· SF-01 

Max Ory Density (pcf) 113.6 

Optimum Moisture (%): 12.4% 

Proctor SF-04 

Max Dry Density (pcf) 117.3 

Optimum Moisture (%): 12.5% 

Proctor· SF-05 

Max Dry Density (pcf) 124.4 

Optimum Moisture (%): 12.5% 

Wet Moist 
% Proctor Dry 

Pass / 
Density Content 

(calc} 
Density 

Faif. 
(pcf} {%) fcalc) 

124.7 8 .3% 98.2% 11 5.1 PASS 

127,0 9.3% 99.1% 116.2 PASS 

125.0 7.1% 93.8% 116. 7 PASS 

124.3 7.6% 92.9% 115.5 PASS 

125. 1 8,3% 92.9% 115.5 PASS 

130.2 94% 95,7% 119.0 PASS 

-5 / 2.. c''-' /re,, 
Date 



FIELD DENSJTY TEST (ASTM D-6938) 

Client: Washington Closure Hanford 

Submittal : 05-188 Earthwork Field Data 

Soil Information 

Project: ERDF Cells 9- 10 Expansion 

Pro1ecl ID S0 !32 13AOO 

Report 0 05-016-078 Date 5/28/2010 

Descri ption· Brown/Blac!< Sand 

Troxler ID 2788 1 

Moist Std· 644 Densi ty Std : 2245 

Moist offset: Density offset · -

Allowable Moisture Range N/A 

Necessary % Proctor · 95% 

Oepth 
Test No Location Pr. Lift nme Oper 

(in.) 

Leachate Transmiss ion: MH-32 to MH-34 (Necessary 90% Compaction) 

LT-59 Backfill MH-32 to MH -34 SF-06 2 7.30 LH 12 

LT-60 Backfil l MH-32 to MH-34 SF -06 2 7 35 LH 12 

L T-61 Backfill MH-32 to MH-34 SF -06 3 8 30 LH 12 

LT-62 Backfill. MH-32 to MH-34 SF-06 3 8.35 LH 12 

Leachate Transmiss ion: MH -32 to MH-34 (Necessary 95% Compaction) 

L T-63 Backfill : MH -- 32 to MH-34 SF-06 

LT-64 Backfill : MH-32 to MH-34 SF-06 

LT-65 Backfill MH-32 to MH-34 SF-06 

LT-66 Backfill : MH-32 to MH-34 SF-06 

LT-67 Backfill : MH-32 to MH-34 SF-06 

LT-68 Backfill : MH-32 to MH-34 SF-06 

LT-69 Backfill : MH-32 to MH-34 SF-06 

LT-70 Backfill MH-32 to MH-34 SF-06 

Reviev,ed by: !WI 

/1 /4? v:::__ 
I cnvirotech En~eering & Consulting Inc 

4 

4 

5 

5 

6 

6 

7 

7 

10;00 LH 6 

10.35 LH 6 

11 .30 LH 6 

11 35 LH 6 

13 00 LH 6 

13'05 LH 6 

14 40 LH 6 

1445 LH 6 
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Proctor SF-06 

Max Ory Density (pcf) 120.8 

Opt imum Moisture (%): 14.3% 

Proctor · SF-04 

Max Dry Density (pcf) 117 3 

Optimum Moisture /%) 12.5% 

Procter· SF-05 

Max Dry Density (pd) 124 4 

Optimum Moisture (%) 12.5% 

Wet Moist 
% Proctor 

Dr.y 
Pass/ 

Density Content 
(calc) 

_ Density 
Fail (pcf) (%} (calc) 

118.3 79% 90.8% 1096 PASS 

124 .2 7.8% 95.4% 115 .2 PASS 

132.5 11.4% 98.5% 118.9 PASS 

125.2 7.8% 96 "1% 116.1 PASS 

124.8 69% 966% 116. 7 PASS 

125.6 8 .1% 96.9% 117.1 PASS 

129.7 10.2% 9 7.4% 117.7 PASS 

129.6 10.4% 97 .2% 117 4 PASS 

122.6 5.5% 96 2% 116.2 PASS 

124.3 6.4% 96 .7% 116.8 PASS 

121 .5 54% 95 .4% 1 15.3 PASS 

127.4 74% 98 .2% 118.6 PASS 

(;, _/1 //._/ 
Date 



UNIT WEIGHT OF COMPACTION 
BY SAND CONE (ASTM 1556) 

Client: WCH 
Submittal: 05-188 Earthwork Field Data 

Sample Information 
Contact Name Charlie Skiba 
Project S013213A0O 
Project Location : ERDF Cells 9-10 
Tested By: L. Hay Date: 5/28/2010 

Reviewed By j Vcs:J!.:.cl Date 6/ /2010 
Comments / 

~ENVIRDTE.CH 
..'',00'.J llth)trPt'I I t:wJ 011. 73701 

C,fl(), ! H--H~f!0 I f-,tx !'i8tl1 21;"-4 l02 

Samole ID 
Sample Description 
Sampling Date 
Sampled By· 
Date Received : 
Report No · 

LT --66 
Brown/Black Sano 

5/28/2010 
L.Hay 
5/28/2010 
05-016-078 

FJELD UNIT WEIGHT - SAND CONE METHOD 

Calibration of Unit Weight of Ottawa Sand 

1 Mass of Proctor mold , W , 

2 . Mass of Proctor meld + sand. W2 

3. Volume of mold , V 1 

4 . Ory Unit weight. Yc (sand) = w~ - W , 

v, 

Calibration Cone 

5. Mass of bot le+ cone + sand (before use) W ;i 

6 . Mass of bottle+ cone+ sand (after use). W4 

7. Weight of sand to fill the cone, W = = w,.. - W -i 

Results from Field Tests 

8. Mass of bottle+ cone + sand (before use). W,, 

9 Mass of bottle+ cone + sand (after use). W8 

10. Volume of hole . V2 = Wr, - W 3-W~ 

11 . 

12. 

13. 

14. 

15 

16. 

17. 

18. 

·_1 d (sand ) 

Mass of gallon can . W 5 

Mass of gallon can+ moist soil , W7 

Mass of gallon can + dry soil . W~ 

Moist unit weight of soil in field .. ' =W7 - W 5 / V2 

Moisture content in the field , w (%) = w . - Wo X 100 

Wg- Ws 

Ory unit weight in the field , d isan<1i = 

Comparision moisture content = 
Dry unit weight comparison = 

., I (1 +( w (%)/100) 

Page 1 of 1 
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3955.60 g 

5404 .60 g 

0.03 ft 

95 84 lb/ft3 

6374.50 g 

4749 .20 g 

3.58 lb 

4958.4 g 

1750.5 g 

0.0364 ft3 

506.10 g 

2655 .60 g 

2447.50 g 

130.16 lb/ft3 

10.7% 

117.56 lb/ft3 

10.4% 

117.4 lb/ft3 



FIELD DENSITY TEST (ASTM 0-6938) 

Client: Washington Closure Hanford 

Submittal : 05-188 Earthwork Field Data 

S011 Information 

ProIect ERDF Cells 9-10 E~PiH'~IOn 

Proiect ID 5013213,i\0Q 

Report No 05-016-079 Date 6/1 i2010 

Descnpt1on Brown/Black Sand 

Troxler 10 27881 

Moist Std 643 Oens,ty Std : 2232 

Moist offset" Density offset 

Allowable Moisture Range NIA 

Necessary % Proctor 95% 

Depth 
Test 0 t.ocation Pr. lift Time Oper 

(l'r1.} 

Leachate Transmiss ion: MH-32 to MH-34 (Necessary 95% Compaction, 

L T-71 Backfill. MH-32 to MH-34 SF -06 

LT-72 SacKfill: MH-32 to MH-34 SF-06 

LT-73 Backfill MH-32 to MH-34 SF-06 

LT-74 Backfill MH-32 to MH-3.d SF-06 

LT-75 Backfill . MH-32 to MH-34 SF-06 

LT-76 Backfill · MH-32 to MH-34 SF-06 

LT-77 Backfill : MH-32 to MH-34 SF-06 

LT-78 Backfill: MH-32 to MH-3.d SF-06 

Reviewed by ~ 

-~/M--t{_ I Enviro tech r gineering & Consulting, Inc 

8 

8 

9 

9 

10 

10 

11 

11 

8 .20 LH 6 

8:25 LH 6 

10:00 LH 6 

10-05 LH 6 

13:00 LH 6 

13.05 LH 6 

16.05 LH 6 

t6 ·1Q LH 6 
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~ ENVIRqTECH 
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Proctor SF-06 

Max Dry Density (pct) 120.8 

Op111num Moisture (%) 14.3% 

Proctor SF-04 

Max Ory Density (pct) · 117.3 

Opilmum Moisture (%): 12.5% 

Proctor SF-05 

Max Dry Density (pcf) 124.4 

Optimum Moisture (%)· 12.5% 

Wet Moist "/., Proctor Or/ : Pa~$ f, 
Oensity Content 

(cafc-} 
Density 

Fail (pef} {%) {ealc) 

127 4 7.0% 98.6% 119.1 PASS 

127 .9 7.3% 98.7% 119.2 PASS 

127.7 8.4% 97.5% 117 8 PASS 

128 9 86% 98 3% 118 7 PASS 

128 1 8.1% 98 .1% 11 8 .5 PASS 

125.1 87% 95.3% 115.1 PASS 

126 9 9.2% 96.2% 116 2 PASS 

126 3 8.9% 96.0% 11 6.0 PASS 

6/:_5,/,,o 
Dale 



FIELD DENSITY TEST (ASTM D-6938) ij ENVIROTECH 
~ 

Client: Washington Closure Hanford .! 'iOO '-, 1 llh ) I I PPI I htd , O K - l,DI 
'ji\() 2 l-l-H78() i r ·~ -~1101 n: -1 Ill~ 

Submittal : 05-1 88 Earthwork Field Data 

Soil fnformallon 

Proiect ERDF Cells 9- 10 Expansion Proctor SF-06 

Pmiect ID S013213A0O Max Dry Density (pct) 120 8 

Repor1 No 05-016-084 Date 6/8/2010 Optimum McIs1ure (%) 14 .3% 

Descnpt,on Brown/Slack Sand Proctor SF-04 

Troxler 10 27881 Max Dry Density (pc 117.3 

Moist Std 648 Density Std 2233 Optimum Moisture (%) 12.5% 

Moist offset - Density offset. Proctor SF-05 

Allowable Moisture Range NIA Max Dry Density (pcf) 124.4 

Necessary % Proctor 90% Op!lmum Moisture (%) 12.5% 

Oepth 
Wet Moist 

% Proctor 
Ory 

Pass t 
Test No Location Pr. Lift Time Oper Density· Content Density 

(in.) 
(pcf) {%)· 

{calc) 
(cafc} 

Fail 

Le-achate Transm iss ion: MH-:35 to MH-36 (Necessary 90% Compaction) 

LT-79 MH-35 to MH-36 West Fil SF-06 1 13:45 LH 12 128.6 6.5% 100 0% 120.8 PASS 

LT-80 MH-35 to MH-36 East Fill SF-06 1 13 50 LH 12 127 2 8.1% 97 4% 117.7 PASS 

LT-81 MH-35 to MH-36 East Fil l SF-06 2 14.00 LH 12 120 7 7.1% 93.3% 1 ·12 7 PASS 

LT-82 MH -35 lo MH-36 East Fill SF-06 3 14.08 LH 12 121 .1 93% 91 .7% 110.8 PASS 

LT-83 MH-35 to MH-36 West Fil SF-06 2 15 00 LH 12 124.3 72% 96.0% 116 0 PASS 

LT-84 MH-35 to MH-36 West Fil SF-06 3 16 ,20 LH 12 120.6 4.8% 95,3% 11 5.1 PASS 

I 

Re,;ewed bya; )./ , 
f,/;~// '-' /i (_ /~ I Envirotet"~gineering & Consulting lnc Date 
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FIELD DENSITY TEST (ASTM D-6938) ~ENVIROTECH 

Client: Wash ington Closure Hanford 2son "' · 1 11 11 ~,rPPt I Fn,d , o i-. • i - ,1 1 
,,ao, 2 l-lfl "8(l I F,,, , BO , 2 17 -H 0 2 

Submittal : 05-188 Earthwork Fie ld Data 

Soi/ Information 

Project· ERDF Cells 9- 10 Expansion Proctor· SF-06 

Proiect ID · S0 132 13A00 Max Ory Density (pcf) 120.8 

Report No 5-16-087 Date 6/1112010 Optimum Moisture {%) · 14.3% 

Description : Brown/Black Sand Proctor SF-04 

Troxler ID 27881 Max Dry Density (pcf) 117.3 

Moist Std 646 Density Std . 2253 Optimum Moisture (%): 12.5% 

Moist offset: Density offset. . Proctor SF-05 

Allowable Moisture Range N/A Max Dr; Density (pcf) · 124.4 

Necessary % Proctor · 90% Optimum Moisture (%) . 12.5% 

Depth 
Wet Moist 

% Proctor 
Dry 

Pass/ 
Test.No Location Pr. Lift Time Oper 

(in,) 
Density Content 

(calc} 
Deqsity 

Fait f-pcf) 4%) (calc} 

Leachate Transm ission: MH-35 to MH-36 (Necessar7 90% Compaction) 

LT-85 MH-35 to MH-36 East Fill SF -06 4 8:41 JS 12 128.9 67% 100 0% 120 .8 PASS 

LT-86 MH-35 to MH-36 West Fil SF-06 4 12:22 JS ,2 125.4 5.3% 98 .6% 11 9.1 PASS 

Leachate Transmission: MH-35 to MH-36 (Necessary 95% Compaction) 

L T-87 MH-35 to MH-36 East Fill SF-06 5 15 16 JS 6 128.7 8.1% 98.6% 119.1 PASS 

LT-88 MH-35 to MH-36 West Fil SF-06 5 15 19 JS 6 129.0 7.6% 99.2% 119.9 PASS 

Reviewed by: • t. 

A '~-;~ /.,~ I / (, u o I Envirotech~nee~ing & Co~sulting . Inc 
? I 

Date 
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FIELD DENSITY TEST (ASTM 0-6938) 

Client: Washington Closure Hanford 

Submittal: 05-188 Earthwork Field Data 

Soil Information 

Project ERDF Cells 9- 10 Expansion 

Project 10 S0I3213A00 

Report No 5-16-088 Date 6/14/2010 

Oescnpuon Brown/Black Sand 

Troxler ID 27881 

Mo1si Std· 643 Density Std · 2221 

Moist offset · Density offset 

Allowable Moisture Range NIA 

ecessary % Proctor· 95% 

Depth 
Test No Location Pr. Lift Time Ope·r 

(in.) 

Leachate Transmission : MH-35 to MH-36 (Necessary 95% Compact1cn) 

LT-89 MH-35 to MH-36 East Fill SF-06 

LT-90 MH-35 to MH-36 West Fil SF-06 

L T-91 MH-35 to MH-36 East Fill SF-06 

LT-92 MH-35 to MH-36 West Fil SF-06 

-
Reviewed by· -11,,J 

///J Jt__ 
I Envirot~c/fEngineering & Consulting Inc 

6 

6 

7 

7 

13 00 JS 6 

13 04 JS 6 

15 16 JS 6 

15.19 JS 6 
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5/10: ~J .. -8 -811 I F,n SIJO; 2l - --l\!1~ 

Proctor SF-06 

Max Ory Dens1iy (pcf) 120,8 

Optimum Moisture (%)· 14.3% 

Proctor SF-04 

Max Dry Density (pct) 117 3 

Optimum Moisture (%): 12.5% 

Proctor· SF -05 

Max Dry Dens1ty (pct): 1244 

Optimum Moisture (%} 12.5% 

Wel Moist 
%Proctor: 

Dry ·., ,Pass l 
Density Content "·· 

{calc) 
_ Density 

Fail 
(lJcf} (%) (.calc) 

128 1 85% 97 7% 118. 1 PASS 

128.2 9 .3% 97.1% 1 7.3 PASS 

128 2 62% 99 9% 120.7 PASS 

1269 7.2% 980% 118 4 PASS 

ll/2,/ I / 
Date 



FIELD DENSITY TEST (ASTM 0-6938) 

Client: Washington Closure Hanford 

Submittal : 05-188 Earthwork Field Data 

Soil Information 

Pro1ect· ERDF Cells 9-10 Expansion 

Proiect ID S013213A00 

Report No 5-16-089 Date 6/1 5/2010 

Description Brown/Black Sand 

Troxler ID 27881 

Moist Std 642 Density Std 2226 

Moist offser Density offset -

Allowable Moisture Range N/A 

Necessary % Proctor· 95% 

Depth 
Test No Location Pr. Lift Time · Oper 

(in.) 

Leachate Transmission : MH-35 to MH -36 (Necessary 95% Compact1on) 

LT-93 MH-35 to MH-36 East r ill SF-06 

LT-94 MH-35 to MH-36 West Fil SF -06 

LT-95 MH-35 to MH-36 East Fil l SF-06 

LT-96 MH-35 to MH-36 Wes! Fil SF-06 

Reviewed by: 

/4(!/l 
I Envirotech Efgineering & Consulting . Inc 

B 

8 

9 

9 

7 06 JS 6 

7 11 JS 6 

11 46 JS 6 

13 04 JS 6 
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~I E NVIROTECH 
25()()\J 1ith5tn-"'I ! En,tl OK 7ti01 
,srn 2 t-1-a:-Bo I F "x , . an1 237 .4302 

Proctor · SF-06 

Max Dry Density (pcf) 120.8 

Optimum Moisture (¾) 14.3% 

Proctor: SF-04 

Max Ory Density (pcf) 117.3 

Optnnum Moisture (%) 12.5% 

Proctor SF-05 

Max Dry Density (pcf) 124.4 

Optimum Moisture (%) 12.5% 

" Wet Moist · 
% Proctor 

Dry 
Pass / 

Density Content Density 
fpcf\ (%) 

(calc) 
fcalc) 

Fail 

125.3 6 .2% 977% 118.0 PASS 

124.9 4.2% 99.2% 119 9 PASS 

126 .1 7.3% 97.3% 117.5 PASS 

128.2 63% 99 8% 120 6 PASS 

.{ //R 1/e, 
Date 



FJELD DENSITY TEST (ASTM D-6938) 

Client: Washington Closure Hanford 

Submitta l: 05-188 Earthwork Field Data 

Soil Information 

Project: E~DF Calls 9-10 Expansion 

Pro1ect ID S0132 13AOO 

Report No 5-16-090 Date 6/16/2010 

Description : Brown/Black Sand 

Troxler ID 27881 

Moist Std: 643 Density Std: 2207 

Moist offset: - Density offset: . 

Allowable Moisture Range NIA 

Necessary % Proctor· 95% 

Depth 
Test No Location Pr, Lift Time Oper 

(ln.r 

Leachate Transm ission : MH-35 to MH-36 (Necessary 95% Compaction) 

LT-97 MH-35 to MH-36 East Fill 

LT-98 MH-35 to MH-36 West Fil 

Reviewed by / 

A/J!l I Envirotech f gineering & Consulting. 

SF 06 10 7:06 

SF-06 10 7: 11 

Inc 

JS 6 

JS 6 

Page 1 of 1 
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~ ENVIROTECH 
2,()0 '-l I r th ~lrf'-'f I f' 111ci O K 71701 
, ,dO, 2.\•l -8780 I F"x 51101 2 )7 ~JO~ 

Proctor SF-06 

Max Ory Density (pcf) 120.8 

Optimum Moisture (%)· 14 3% 

Proctor SF-04 

Max Ory Density (pci) . 117.3 

Opt11num Moisture (%) 12.5% 

Proctor· SF-05 

Max Or; Density (pct) . 124.4 

Optimum Moisture (%) 12.5% 

Wet Moist ¾ Proctor 
Dry 

l'asS-/ 
Density Content · eensity 

(ncft (%} 
(calc) 

. (calc) 
Fail 

130.7 8.7% 99.5% 120.2 PASS 

129.5 9.5¼ 979% 118.3 PASS 

b/1<YI/,:;; 
7 

Date 



FIELD DENSITY TEST (ASTM D-6938) 

Client Washington Closure Hanford 

Submitta l: 05-188 Earthwork Field Data 

Soil Information 

Project· ERDF Cells 9-10 Expans,on 

ProJect ID· S0132 13A00 

Report No 5-16-091 Date 6117i 2010 

Description· Brown/Black Sand 

Troxler 10 · 27881 

Moist Std 643 Density Std· 2221 

Moist offset . Density offset: 

Allowable Moistu re Range· NIA 

Necessary % Proctor: 95% 

Depth 
re·stNo Loc,Jtion Pr. Lift Time Oper (In.} 

Leachate Transm iss ion: MH-35 to MH-36 (Necessary 95% Compaction) 

LT-99 MH-35 to MH-36 West Fil SF-06 

L T- 100 MH-35 to MH-36 East Fill SF-06 

Reviewed by · 

4J£iL I Envirotech E[tg ineering & Consult ing Inc 

1 1 

11 

1 1 55 JS 6 

11 .59 JS 6 
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~ENVIROTEC H 

2 SilO " 1 lih · rred I l:n,d, 0 1\ ·rcJI 

•.~/1()) .'\-l -il 780 I ~d.X ii801 2.li . )02 

P<octor SF -06 

Max Dry Density (pcf) 120.8 

Optimum Moisture (%) : 14.3% 

Proctor· SF-04 

Max Dry Densi ty (pcf) · 117.3 

Optimum Moisture (¾f 12.5% 

Proc or· SF-05 

Max Dry Density (pcf) · 124.4 

Optimum Moisture (%) · 12.5% 

Wet Moist o/,.Proctoc: 
Dry 

Pass I 
Density Content 

(calcJ 
Density 

Fall 
(ocf} (%) fcalc) 

125.0 64% 97 3% 11 7.5 PASS 

123.5 7.5% 95.1% 114.9 PASS 

6_ / :: I //0 
Date 



FIELD DENSITY TEST (ASTM D-6938) ~ ENVIROTECH 

Client: Washington Closure Hanford ~500 N. I 1!t1 .Jr>'>'i I hml OK - J -o I 
,'-Bli, 2.1 -l--87f;\l I rdx • 580 1 ~3- -l.!tJ.: 

Submittal: 05-188 Earthwork Field Data 

Soil lnfonnation 

Proiect ERDF Cells 9-10 Expansion Proctor SF-06 

Pro1ect ID S0132i3AO0 Max Dry Density (pct) 120.8 

Report No 5-16-094 Date 6/22/2010 Op timum Moisture (%) . 14 3% 

Descript ion Brown/Black Sand Proctor· SF-04 

Troxler ID 27881 /'vlax Dry Density (pcf) · 117.3 

Moist Std 640 Densi ty Std . 2229 Optimum Moisture(%): 12.5% 

Moist offset· Density offset: Proctor· SF-OS 

Allowable Moisture Range NIA Max Dry Density {pct) . 124.4 

Necessary % Proctor · 95°/.,/90% Optimum Moisture (%) : 12 .5% 

Depth 
Wet Moist 

0% Pro~tor 
Dry 

Pass / 
Test No Location Pr. Lift . Time . Oper 

(in. ) 
Density Content '{care} Density 

Fail 
(pcf) (%) (calc) 

Electrica l Duct Bank between Cell 9 and 10 (Necessary 95% Compaction) 

EB-05 Duct Bank Wes! End SF-06 2 8 .15 JS 6 121 .8 6.0% 95.1% 114.9 PASS 

EB -06 Dl1ct Bank East End SF-06 1 9 25 JS 6 129 8 11 .5% 96.4% 116-'1 PASS 

ES-07 Duct Bank East End SF -06 2 14 50 JS 6 129 0 12.0% 95.3% 115 2 PASS 

A test was not performed on the first lift on ihe west end of the duct back trench. COA shall perform the test in Report 5-16-095 

Transmission Line MH-37 to MH-38 (Necessary 90% Compaction) 

LT-101 MH-37 to MH-38 West SF-06 1 13 21 JS 6 119.1 10.9% 88.9% 107.4 

LT-102 MH-37 to MH-38 East SF-06 1 '13:56 JS 6 117.7 12.0% 870% 105.1 

The backfi ll material between MH-37 and MH -38 has changed consIstancy; therefore. a new proctor shall be performed. 

Reviewed by· -rw 
/ j/gv(__ 

I Envirotecf Engineering & Consulting. Inc 
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FIELD DE SITY TEST (ASTM 0-6938) -: . ENVIRO T ECH 

Client: Washington Closure Hanford c SOIJ '< I I it, \11.,,,1 I Fnul UK 7 FO I 
,8() c \.I ;i-au I f ,,x 'jfl() c !, 4 !02 

Submittal : 05-1 88 Earthwork Field Data 

Soil Information 

Pro1ec1 ERDF Cells 9-10 Expar.s1on Proctor SF-06 

Pro1ect ID S013213/\00 Max Dry Density (pd) 120 8 

Report No 5-16-095 Date 6/23/2010 Optimum Moisture (%) 14 3% 

Descnptron Brown/Black Sand Proctor SF-08 

Troxler ID 27881 Max Dry Density (pcf) . 118.0 

Moist Std 637 Density Std. 2227 Optimum Moisture (%) 11 .3% 

Moist offset Density offset : Procto r DGC-01 

Allowable Moisture Range N/A Max Dry Density (pcf) · 142.7 

Necessary % Proctor 95%190% Optimum Mo1s1ure (%) 5.7% 

Depth 
Wet M.oist 

,% Proctor Ory 
Pass / 

Test No Location Pr, Lift Time Oper Density , Content Density 
{in.) 

{pcf) (%) 
(calc) 

' {calc) 
Fail 

Transmission Line MH-37 to MH-38 (Necessary 90% Compaction) 

L T-103 MH-37 to MH-38 West SF-08 2 7 45 JS 6 116.9 11 0% 89 3% 105.3 FAIL 

LT- 104 MH-37 to MH-38 East SF -08 2 9 32 JS 6 118 .3 9.9% 91 .2% 107.6 PASS 

L T- 105 MH-37 to MH-38 West SF-08 3 12:32 JS 6 115.0 7.3% 90.8% 107.2 PASS 

LT-106 MH-37 to MH-38 East SF-08 3 12·35 JS 6 114 .2 63% 91 .0% 107.4 PASS 

LT-107 MH-37 to MH-38 West SF-08 4 15 12 JS 6 116 3 8.0% 91 .3% 107 7 PASS 

L T-108 MH-37 to MH-38 East SF-08 4 15 18 JS 6 116.5 93% 90.3% 106.6 PASS 

Transmission Line MH-37 to MH-38 From Report 5-16-094 (Necessary 90% Compaction) 

L T-101 MH-37 to MH-38 West SF-08 1 13:21 JS 6 119.1 

LT-102 MH-37 to MH-38 East SF-08 1 13 56 JS 6 117. 7 

Missed Electrical Bank Test Between Cell 9 and 10 (Necessary 95% Compaction) 

EB-08 Cell 9 and 10 Wesl SF-06 

Reviewed by -- ~ / 

A✓<!!L. 
I Envirotech E.J{g1neenng & Consulting Inc 

1 13:23 JS 12 

Page 1 of 1 
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128 3 

10.9% 91.0% 107.4 PASS 

12.0% 891 % 105.1 FAIL 

62% 100.0% 120 8 PASS 

8/ 2'-/ ru 

Date 



FIELD DENSITY TEST (ASTM 0-6938) 

Client: Washington Closure Hanford 

Submittal : 05-188 Earthwork Field Data 

Soil Information 

ProJect · ERDF Cel ls 9- 10 Expansion 

Proiect 10 S013213AOO 

Repo No 5-16-096 Date 6/24/2010 

Descnpllon Brown/Black Sand 

Troxler ID 2788'1 

Moist S td 643 Dens1Iy Std 2205 

Moist offset Density offset : 

Allowable Moisture Range N/A 

Necessary % Proctor 90% 

Depth 
Test No Location Pr. Lift Time Oper 

(In.) 

Leachate Transm ission Line Necessa r1 Compaction - 90% 

LT-109 Iii H-37 to MH-38 East SF-08 

LT-110 MH-37 to MH-38 West SF -08 

Reviewed by· 7Y 

I En,k:;L--(Z.solting Inc 

6 11 51 

6 11 56 

I 

JS 12 

JS 12 

Page 1 of 1 
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~ E NVIROTECH 
i'.iOO N 11111 ,t,.,,.r I Fn11J. OK - i-01 

All) _ l-l H"'!!l r,n }l\01 ~ l • -1 \(l~ 

Proctor SF-07 

Max Ory Density (pd) 117 3 

Optimum Moisture t¾) 12 5% 

Proctor SF-08 

Max Dry Density (pcf) 118.0 

Optimum Moisture (% ) 113% 

Proctor 

Max Dry Density (pcf) 

Optimum Moisture (% r 

Wet Moist 
% Proctor 

Ory 
Pass / 

.Density Content Density 
{Pcfl 1%} 

{calc} 
(calc) 

Fail 

121 7 8.6% 950% 112.1 PASS 

120.4 11 7% 91.3% 107 8 PASS 

7 //e_ //G 
Date 
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FIELD DENSITY TEST (ASTM D-6938) 

Client: Washington Closure Hanford 

Submittal: 05-188 Earthwork Field Data 

Soil Information 

ProJect. ERDF Ce lls 9-10 Expansion 

Proiect ID . S013213A00 

Report No 5-16 -097 Date 6/25/2010 

Description . Brown/Black Sand 

Troxler ID 27881 

Moist Std · 647 Density Std 2237 

Moist offset. . Density offset: 

Allowable Moisture Range NIA 

Necessary % Proctor· 90% 

Depth 
Tes t No Location Pr. Lift Time Oper 

(in.) 

Leachate Transmission Line Necessary Compaction - 90% 

LT-111 MH-37 to MH-38 East 

L T-112 MH-37 to MH-38 West 

Reviewed by -rw 
~/f_;j_ 

I Envirotect/ngin~ering & Consulting 

SF-08 6 

SF-08 6 

Inc 

13 08 JS 6 

13.12 JS 6 
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~ ENVIROTECH 
2SIIO N. l Ith "lfl"•'I l Enid, UK - 1701 

SHG; 2J .J -a;ao I f',!.<, 580 21:-.-1 )()2 

Proctor· SF-07 

Max Dry Density (pcf): 117.3 

Optimum Moisture (%)· 12.5% 

Proctor· SF-08 

Max Dry Density (pct) 118.0 

Optimum Moisture (%). 11 .3% 

Procter· 

Max Dry Density (pct): 

Optimum Moisture (%): 

Wet Moist 
% Proctor 

Dry 
Pass/ 

D~nsity Cont~nt 
' {,calc) 

Density 
Fail focfl (0/4) (calc) 

117.6 10.4% 90 .3% 106.5 PASS 

113 7 6 .5% 90 5% 106.8 PASS 

IL it-[!() 
I ' 

Date 



FIELD DENSITY TEST (ASTM D-6938) 

Client: Washington Closure Hanford 

Submittal: 05-188 Earthwork Field Data 

Soil information 

ProJec: EROF Cells 9- 10 Expansion 

Project 10 S013213AOO 

Reoort No 05-016-111 Date 7/16/2010 

Descrrpt1on 1/4 Base Rock - BrowniBlack Sand 

Troxler ID 27881 

Mo,st Std 646 Dens,1y Std 22 1 t 

Moist offset. - Density offset 

Allowable Moisture Range NIA 

Necessary % Proctor· 95% 

Comment!; s.=-09 ·s dll esr1ma1ed .;;itue 1;,-1sed on n1sto11u,1 .f,1/:i , SF r 1 frr)n 

Comments SF-09 Proctor w:il oe complete(/ .n the ,;om111J ,ve,,1, 

Test No Location Pr. 

North East Ramp (95% Modified Proctor) 

R-03 East Ramp Fill SF-09 

R-04 East Ramp Fill SF-09 

leachate Transmiss ion line (95% Proctor) 

LT-113 Manhole No . 21 SF-01 

LT-114 Manhole No. 21 SF-01 

LT-11 5 Manhole No. 21 SF-01 

LT- 116 Manhole No. 21 SF-01 

Reviewed by --rw ; 

A✓z V-
I i=nvirotech Enfneering & Consulting . Inc 

Lift 

2 

2 

5 

6 

7 

8 

Depth 
Time Oper 

(in.) 

6:55 LH 4 

7 00 LH 4 

930 LH 6 

10·00 LH 6 

14:10 LH 6 

14 35 LH 6 

Page 1 of 1 
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~ ENVIROTECH 
2500 N 1 l!h .'I rp<•I I Enid, Ols ~J:0 1 

;30, 2J -l-/l 7HU I 1-,,x '51\0i 21: -UO: 

Proctor SF-01 

Max Ory Density (pct) 11 3.6 

Optimum Moisture (%). 12 4% 

Proctor 

Max Dry Density (pd) 

Optimum Moisture (%): 

Proctor · SF-09 

Max Dry Density (pcf). 139 8 

Optimum Moisture (%)· 7.5% 

Ce:!h ~.g; 

Wet Moist 
% Proctor 

Dry 
Pass / 

Density Content (calc) Oensity Fail 
(pcf} (%) fcalc) 

143 1 3.2% 99.2% 138.7 PASS 

146 6 3.6% 101 .2% 141.5 PASS 

122 .6 12.8% 95.7% 108.7 PASS 

122.6 10.9% 97 .3% 110.6 PA.SS 

123.3 12.2% 96 .7% 109.9 PASS 

122.9 11 .8% 96 8°/., 109.9 PASS 

-JI?.., 1/0 
Date 

7 7 



UNIT WEIGHT OF COMPACTION 
BY SAND CONE (ASTM 1556) 

Client: WCH 
Submittal : 05-188 Earthwork Field Data 

Sample Information 
Contact Name. Charlie Skiba 
ProJect S013213A0O 
Project Location ERDF Cells 9-10 
Tested By: 7/16/2010 
Reviewed By 7/20/2010 
Comments 

ENVIROTECH 

2',tlO 11th ~m,,,, I En,d, Ui.. ~l701 
,w., 2 ;.i.3;a1, 1 1-.,\ ,,;go, 2·1;.4 _, 02 

Sample ID LT-116 
Sampie Description Brown/Black Sand 

Sampling Oare 7/16/2010 
Sampied By L.Ha 
Date Received . 7/16/2010 
Report I\Jo 05-016-111 

FIELD UNIT WEIGHT· SAND CONE METHOD 

Calibration- of Unit Weight of Ottawa Sand 

1. Mass of Proctor mold , W 1 

2 Mass of Proctor mold+ sand . W 2 

3 Volume of mold , V 1 

4 . Dry unit weight, yd /sane) = w,, -w 1 

v, 

Calibration Cone 

5. Mass of bottle + cone+ sand (before use) , W 'l 

6 . Mass of bottle+ cone+ sand (after use), W4 

7 Weight of sand to fill the cone, We= WJ - W3 

Results from Field Tests 

8 

9 

10 

11 . 

12. 

13 

14. 

15 

16 

17. 

18. 

Mass of bottle + cone + sand (before use ). Ws 

Mass of bottle + cone + sand (after use). W 8 

Volume of hole, V2 = I/V8 • W 8-W,. 

·, d (sand ) 

Mass of gallon can , W 5 

Mass of gallon can + moist soil , W 7 

Mass of gallon can + dry soil , W9 

Moist unit weigh t of soil in field. · · = W 7 -W5 / V2 

Moisture content 1n the field , w (%} = W - - Wq X 100 

W9 -W5 

Dry unit weight in the fie ld, d ;sand,= 

Compansion moisture content = 
Ory unit weiQht comparison = 

, I (1+( w (%)/100} 

Page 1 of 1 
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3955.30 g 

5387 10 g 

0 03 ft 

94 70 lb/ft3 

4832 80 g 

3215.40 g 

3 57 lb 

6115 7 g 

3078 .4 g 

00331ft~ 

505 70 g 

2325.40 g 

2123 80 g 

121 36 lb/ft3 

12.5% 

107 92 lb/ft1 

11.8% 

109 -9 lb/ft3 



FIELD DENSITY TEST (ASTM D-6938) ~ENVIROTECH 

Client: Washington Closure Hanford 2'i()()" 1 lth "}frp1~1 ! trnd () K. - .3 :-01 

-,8<1' 2 J-1-H-HIJ I r •~ 'iilO .: J- -l 30:? 
Submittal: 05-188 Earthwork Field Data 

Soif Information 

Proiect ERDF Cells 9- lO Expans,or. Proctor SF-01 

Proiect ID S013213AOO Max Dry Density (pct) 113 6 

Report No 05-016- 1 '12 Date 7/19/2010 Optimum Moisture (¾) 12 4% 

Descnpnon 1 /4 Base Rock - BrowniBlack Sand Proctor SF-08 

Troxler 10 27881 Max Dry Density (pct) 118.0 

Mo,st Std . 635 Oens1ly Std · 2229 Optimum Moisture (%) 11 .3% 

Moist offset: - Density offset. Proctor SF-09 

Allowable Moisture Range NIA Max Dry Density (pcf) 148.0 

Necessar1 % Proctor· 95% Optimum Mo1sture (%). 3.5% 

.::omments SF-09 1s an 1?!i/1m,.;relf •1,1/w~ n.h,~d 011 h,'.itoncal data SF-09 Proctor ml/ oe r:0111plele<J ,n /he ,;om,ng week 

TestN'o Location · Fr. 

North East Ramp (95% Modified Proctor) 

R-05 East Ramp Fill SF-09 

Leachate Transmission Line 

LT-117 Drain Line from MH-32 SF -08 

LT-118 Dram Line from MH-32 SF-08 

L T-119 Drain Line from MH-32 SF-08 

LT-120 Dram Line from MH-32 SF -08 

LT-121 Drain Line from MH-32 SF-08 

LT-122 Dram Line from MH-32 SF-08 

L T-123 Drain Line from MH-33 SF-08 

LT-124 Drain Line from MH-33 SF -08 

LT-125 Drain Line from MH-33 SF-08 

Reviewed by 1/N 

.~~ ~< ;/_ 
I Envtrotf Engineenng & Consulting. Inc 

Lift 

3 

1 

2 

3 

4 

5 

6 

1 

2 

3 

Depth 
Time ~-oper 

(in.l 

13.20 LH 6 

13.08 LH 12 

13 10 LH 6 

1305 LH 6 

13 13 LH 6 

14 35 LH 6 

14.44 LH 6 

16 15 LH 6 

16 18 LH 6 

16 21 LH 6 

Page 1 of 1 
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Wet Moist %Proctor Ory 
Pass } 

Den$ity <;ontent (caic) Density 
Fail' 

(ocfj (%1 (calc-) 

145.8 3.2% 95 5% 14 \.3 PASS 

124.8 78% 981 % 115.8 PASS 

126.7 8.1% 99 3% 117 2 PASS 

122.2 7.1% 96.7% 11 '1, 1 PASS 

120.5 6.9% 95.5% 112.7 PASS 

124.2 89% 96.7% 114.0 - PASS 

124.4 7.5% 98 .'1% 115.7 PASS 

131.7 8 1% 103 2% 121 .8 PASS 

130.2 10.5% 99 9% 117.8 PASS 

120.9 5.8% 96.8% 114.3 PASS 

212.c:.- //, .! 

Date 
? 



FIELD DENSITY TEST (ASTM D-6938) 

Client: Washington Closure Hanford 

Subm ittal : 05-188 Earthwork Field Data 

Soil Information 

Proiect ERDF Cell~, 9 Hl E.~p?.ns1ur 

Project 10· ·on2 tJN)O 

Report No 05-0-16- t 14 Date 712112010 

Description Brown Slack Sand 

,roxler ID· 27881 

Moist Std 646 Density Sid 2231 

Moist offset: Density offset. 

Allowable Moisture Range NIA 

Necessary % Proctor: 90% 

Depth 
Test No Location Pr. Lift Time Oper 

(in.) 

Drain Line Backfill from MH-33 (90% Compaction) 

LT-126 9' North of MH-33 SF -08 

LT-127 5' North of MH-33 SF-08 

LT-1 28 7' North of MH-33 SF-08 

LT-129 8' North of MH-33 SF-08 

LT-130 4' North of MH-33 SF 08 

Reviewed by: ..-f'JJ ' 

/4/2> ll /._,__ 
I Envi rotef Engi~eenng & Consu lting Inc 

1 

2 

3 

4 

5 

10·05 JS 6 

10 41 JS 6 

11 03 JS 6 

12 35 JS 6 

1501 JS 6 
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~ENVIROTECH 
2 ,01) " I l!h ~111_.,,t I bud i }J\ - l7l) I 

, 'iillli 234-87HO i ~.,, ',ill I• .; I - 4 J()l 

Proctor· SF-01 

Max Dry Density (pc 113 6 

Optimum Moisture (%) 124 /o 

Proctor SF-08 

Max Dry Density (pcf) ., 18.0 

Optimum Mo1swre (%1 11 .3% 

Proctor· SF-O9 

Max Dry Density (pct) 148.0 

Optimum Moisture (%) 3.5% 

Wet Morst 
%Proctor 

O.ry 
Pas.s / 

Oe.nsity Content 
{calc;) 

Density 
Fail 

(pcf} f¾l !care} 

127 2 8.6°/.~ 99.3% 11 7 1 PASS 

125.9 7.4% 99 3% 117 2 PASS 

124 .1 55% 996% 117.5 PASS 

125.5 6 .1% 1002% 118.3 PASS 

124.9 6 .7% 99.2% 117. 1 PASS 

g/z /,.- o 
' . 

Date 



FIELD DENSITY TEST (ASTM D-6938) 

Client: Washington Closure Hanford 

Submitta l : 05-188 Earthwork Field Data 

Soil lnfonnation 

Pro1ect· ERDF Cc::115 9- LO Exoc.i ns10n 

ProJect ID S01321Jl\00 

Report 0 05-016-126 Date 8/5/2010 

Description · Brown Black Sand 

Troxler ID 27881 

Moist Std 640 Density Std 222 7 

Moist offset Density offset: -

Allowable Moisture Range N/.J\ 

Necessary % Proctor· 90% 

Depth 
Test No Location Pr. Lift Time Oper 

(in.) 

Dra in Line Backfill from MH-34 and MH-35 (90% Compaction) 

LT-131 6-ft W of MH-34 SF-08 

L T-132 200-ft W of MH-34 SF-08 

LT-133 SO•it E of MH-35 SF-08 

Reviewed by· ~ I 

/Al/4-I Envirotegh Engineering & Consulting Inc 

1 

1 

1 

15 03 JS 12 

16 02 JS 12 

1608 JS 12 

Page 1 of 1 
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- ENVIR~TECH 
2 ~00 " I Ith Stn••f't I Enid . OK i l ,CJI 

-,ll!J, 2 ,4-8731) I f'.ix !5801 ! 1 "--U O! 

Proctor SF-01 

Max Dry Density (pcf) · 113.6 

Optimum Moisture (¾J" 12.4% 

Proctor SF-08 

Max Dry Density (pcf): 118.0 

Optimum Moisture (%): 11 .3% 

Proctor SF-09 

Max Dry Densi ty (pcf) 148 0 

Optimum Moisture (%) : 3.5% 

Wet Moist 
% Pr.oetor 

Ory 
Pass / 

Density Content 
(calc) 

. Density 
Fall 

fpcf) (%} (calc) 

125 3 8.0% 98.3"/.o 116 0 PASS 

115 9 7.1% 91.7% 108.2 PASS 

129.6 11. 1% 98.9% 116.7 PASS 

B /,,;,:. I "' 0 

Date 



FIELD DENSITY TEST (ASTM D-6938) 

Client: Wash ington Closure Hanford 

Subm ittal : 05-188 Earthwork Field Data 

Soi/ Information 

Proiect: ERDF Cel ls 9- 1.0 E.<panston 

Proiect ID S013213AOO 

Report No 05-016- '127 Date 8/6/2010 

DescnptIon Brown Black Sand 

Troxler ID 27881 

Moist Std 646 Density Std : 2244 

Moist offset Density offset -

Allowable Moisture Range N/A 

Necessary % Proctor· 90% 

Depth 
Test No Locatfon Pr. l ift Time- Oper 

(in-) 

Drain line Backfill from MH-38 to MH-39 (90% Compaction) 

LT-134 30-ft Nor1t1 of MH-38 SF-08 

Reviewed by 1St:J. 

~-✓R//4 I Envirotech Engine{ring & Consutting . Inc 

1 6 55 JS 12 

Page 1 of 1 
C.3: 46 of 87 

~ENVIROTECH 
2:;nu ,, , Ith ~trPPI I 1:nu:J, OK 73701 

.~/l(i' ~ l-Hl~8l, I r.i, ,58()) 2J7--l30l 

Proctor SF-01 

Max Dr; Density (pct) 113.6 

Optimum Moisture (%) 12.4% 

Proctor SF-08 

Max Ory Density (pd) 118.0 

Optimum Moisture (%) 11.3% 

Proctor SF-09 

Max Orv Density \Pcf) 148.0 

Optimum Moisture {%). 3.5% 

Wet Moist 
% Proctor 

Dry 
Pass/ 

Density Content · 
(calc) 

.Oensity 
Fail 

{pcf) (%} (calc) 

119. 1 8.5% 93.0% 109 8 PASS 

§ (l"CJ//u 

Date 



FIELD DENSITY TEST (ASTM D-6938) 

Client: Washington Closure Hanford 

Submittal: 05-188 Earthwork Field Data 

Soil Information 

Proiect: EROF Cells 9-10 Expansion 

Prciect 10 S013213AOO 

Report No 05-0 16-129 Date 8/9/2010 

Description Brown Black Sand 

Troxler ID 27881 

Moist Std 644 Density Std : 2226 

Moist offse Density offset · -
Allow<:lble Moisture Range NIA 

Necessary % Proctor 90% / 95% 

Depth 
Test No Location Pr. Lift Time Oper 

('in.)' 

Backfill from MH-34 and MH-35 (90% Compaction ) 

L T-135 150-ft E of MH-35 SF-08 2 10:05 JS 12 

LT-136 50-ft E of MH-35 SF-08 2 10-oa JS 12 

LT-137 15-ft W of MH-34 SF -08 2 10· 11 JS 12 

L T-138 120-ft E of MH-35 SF-08 3 14:40 JS 12 

L T- 139 70-ft E of MH-35 SF -08 3 14.43 JS 12 

LT-1 40 30-ft W of MH-34 SF-08 3 14 48 JS 12 

Backfill from MH-38 and MH-39 (95% Compaction} 

LT-14i 12-ft N ofMH-38 SF-08 

LT-142 20-ft N of MH-38 SF-08 

Reviewed by ~ 

A/2~-K 
I t:nvirotech Engif{eering & Consulting Inc 

2 12 40 

3 15 15 

JS 6 

JS 6 
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~ENVIROTECH 
2'i()0 '-i 11 111 ~ ill ' t'! I E:n1d. UK '1~01 

'i/l()l '3-l•/J-lj() t-1, :;im, .! \ ~ --!JCL 

Proctor SF-01 

Max Dry Density (pc, · 113 6 

Optim um Moisture (%) 12.4% 

Proctor SF-08 

Max Dry Density (pd) 118.0 

Optimum Moisture (%) 11 .3% 

Proctor SF-09 

Max Ory Density (pct) 148 0 

Optimum Moisture (%): 3.5% 

Wet Moist 
% Proctor 

Dry 
Pass i 

Densit'J Content De.nsity 
(p.cf) {%) 

(caJc} 
(caJc) 

Fail 

122.7 8.7% 95 7% 112.9 PASS 

126.8 10.7% 97 . 1% 114 5 PASS 

121 .6 7.1% 962% 113.5 PASS 

125.9 7.1% 99.6% '117.6 PASS 

125.4 6.5% 99.8% 117_7 PASS 

119.5 6 .3% 95.3% 112.5 PASS 

126 1 9.1% 98 0% 115 6 PASS 

118.9 4 .8% 96.1% 113 5 PASS 

6// ~ //<_; 
Date 



FIELD DENSITY TEST (ASTM D-6938 ) 

Client: Washington Closure Hanford 

Submitta l: 05-188 Earthw ork Field Data 

Soil Information 

Proiecr: ERDF Cells 9 IO E,~piJns:01 

Proiect 10 S01 3213AQO 

Report No 05-016-130 Date 8/10/2010 

DescnptIon Brown Black Sand 

Troxler ID· 27881 

Moist Std 649 Density Std 2206 

Moist offset Density offset 

Allowable Mo1stLire Range NIA 

Necessary % Proctor· 90% 

~ pth 
Test No Location Pr. Lift Time- Oper 

(in~} 

Backfill from MH-34 and MH-35 (90% Compaction) 

LT-1 43 100-ft W of MH-34 SF-08 

L T-144 60-ft E of MH-35 SF-08 

LT-1 45 90-ft E of MH-35 SF -08 

L T-146 80-ft W of MH-34 SF-08 

LT-147 120- ft E of MH-35 SF-08 

LT-1 48 80- ft E of MH-35 SF-08 

Reviewed by 1 W 

d /Fk I Envtrotech Eng(neering & Consulting Inc 

4 

4 

4 

5 

5 

5 

10·09 JS 12 

10 12 JS 12 

10:15 JS 12 

14 35 JS 12 

14,37 JS 12 

14.40 JS 12 

Page 1 of 1 
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~EN'VIRDT E CH 
2500N ill l1StrPt'I I f-r11d.OK . l:'01 
•',1101 !34-137/l(} I f.ix , iflO, .' l7-4 IO~ 

Proctor SF-0 

Max Dry Density (pc 113.6 

Optimum Moistu re (%) 12.4% 

Proctor SF-08 

Max Ory Density (pcf) 118 0 

Optimum Moisture (%) 11 .3% 

Proctor SF-09 

Max Dry Density (pct) , 148 0 

Optimum Moisture (%): 3.5% 

Wet Moist 
% 'E)roctpr 

Dry 
. Pass / 

Density Content- , Density 
l=f} (%} 

(calc) 
(cafc) 

Fail 

129 .0 12.7% 97 0% 11 4 .5 PASS 

124 .2 9.3% 96 .3% 113.6 PASS 

123.1 8.8% 95 9% 113.1 PASS 

123,4 9.6% 954% 112.6 PASS 

124.7 8.5% 97 4% 1 14 9 PASS 

129.8 10.1% 99 .9% 117.9 PASS 

f: I Ii- / / u 

Date 



FIELD DE SITY TEST (ASTM D-6938) 

Client: Washington Closure Hanford 

Submittal: 05-188 Earthwork Field Data 

Soil Information 

Project ERDF Cells 9-10 Expansion 

ProJeCt ID S0:13213;\00 

Report No. 05-016- 131 Date 8/l 1i2010 

Description Brown Black Sand 

Troxler ID 27881 

Moist Std 649 Density Std· 2240 

Moist offset Density offset 

Allowable Moisture Range NIA 

Necessary % Procto r· 95% 

Depth 
Test No Location Pr. Lift Time Op.er 

{in.} 

Backfill from MH-34 and MH-35 (95% Compaction) 

LT-149 70-ft E of MH-35 SF-08 6 910 JS 6 

L T-1 50 140-ft E of MH 35 SF -08 6 9.13 JS 6 

LT-151 190-ft E of MH-35 SF-08 6 915 JS 6 

LT-152 50-ft W of MH-34 SF-08 7 13·25 JS 6 

L T-153 125-ft W. of MH-34 SF-08 7 13 29 JS 6 

LT-154 180-ft W of MH-34 SF -08 7 13 34 JS 6 

Backfill from MH-38 and MH-39 (95% Compaction ) 

LT-155 30-ft flL of MH-38 SF-08 

Reviewed by : flA / 

/ ////~ 
I Envirotech En;ineering & Cons~lting . Inc 

4 10 35 JS 6 

Page 1 of 1 
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~ENVIR~TECH 
2)()0 1'i I I th ~trPt't I En,d. OK 7170 l 

;i\O, 2 )4-8780 I fu ·5/lOl 237- 302 

Proctor· SF-01 

Max Dry Density (pcf) . 113.6 

Optimum Moisture (%) : 12.4% 

Proctor SF-08 

Max Dry Density (pd) 118.0 

O ptimum Moisture (%) : 11 .3% 

Proctor· SF-09 

Max Dry Density (pct) . 148.0 

Optimum Moisture (%) · 3.5% 

Wet Moist 
% Proctor 

Dry 
:Pass / 

Density Content 
(calc) 

Density 
Fail 

{pcfl (%) ,. (calc) 

125.0 6.4% 99.6% 117.5 PASS 

128.0 9.3% 99.2% 117.1 PASS 

129.0 11 .0% 98 .5% 116.2 PASS 

129 0 12 0% 97.6% 11 5.2 PASS 

130.1 12.6% 97.9% 115-5 PASS 

127.4 9.4% 98.7% 116.5 PASS 

122.7 8.9% 95.5% 112 7 PASS 

cf/ ~u/ I'<.-

Date 



FIELD DENSITY TEST (ASTM D-6938) 

Client: Washington Closure Hanford 

Submittal : 05-18B Earthwork Field Data 

Soil Information 

ProJect. ERDF Cells 9-10 E.xpans,on 

ProIect 10 · S013213AOO 

Report No 5-16-132 Date 8/12/2010 

Description. Brown Black Sand 

Troxler ID· 27881 

Mo,st Std 6<18 Density Std 2203 

Moist offset - Density offset: 

Allowable Moisture Range NIA 

Necessary % Proctor: 95% 

Depth 
Test No Location Pr. Lift Time Oper 

(in.} 

Backfill from MH-34 and MH-35 (95% Compaction) 

LT-156 90-ft E of MH-35 SF -08 

LT-157 160-ft of MH-35 SF-08 

LT-1 58 200-ft of MH-35 SF-08 

Reviewed by· -rv... 1. 

//.~rt/.__ 
I Envirotech Efgineering & Consu1t1ng. Inc 

8 

8 

8 

14:31 JS 6 

14 34 JS 6 

14 39 JS 6 
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~ ENVIROTECH 
:soo :\j I lrh 'ilr<•Pt I fn1d , 011. 7\701 
cl! f) l ! l-1 R7RO I f.,, ,sam 2r 'JO.! 

Proctor· SF-01 
Max Dry Density (pcf) . 113.6 

Optimum Moisture (%) 12.4% 

Proctor SF-08 

Max Dry Density (pcf) 118.0 

Optimum Moisture (%): 11 .3% 

Procror· SF-09 

Max Dry Density {pcf) . 148.0 

Optimum Moisture (%)· 35% 

Wet Moist 
% Proctor 

Ory 
Pass/ !Density Content Oensify 

(pct) (%) 
{calc) {calc) Fail 

126.5 7.3% 99 9% 117.9 PASS 

121 .7 7.0% 96 4% 113.7 PASS 

126.8 8.5% 99 .0% 116.9 PASS 

g,✓ (;_ 0/ ,' '--

Date 



FJELD DENSITY TEST (ASTM D-6938) 

Client: Washington Closure Hanford 

Submittal : 05-18B Earthwork Field Data 

Soil Information 

Proiect ERDF Cells 9- lO E.~pans1on 

Proiect 10 SO 132 l 3AOO 

Report No 5- 16-1 33 Date 8/13/2010 

Description Brown Black Sand 

Troxler ID 27881 

MotSI Sta . 636 Density Std 2212 

Moist offset. Density offset 

Ailowable Moisture Range N/A 

Necessary % Proctor 95% 

Depth 
Test No Loc ation Pr. Lift Time Oper 

(tn.} 

Backfill from MH-34 and MH-35 (95% Compaction) 

L T-159 40-ft West of MH-34 SF-08 

LT-160 100-ft West of MH-34 SF -08 

LT- 161 140-ft I/Vest of MH-34 SF-08 

Reviewed by· / IN. 

//// c'; tL 
I Envirotech Eng(;leering & Consulting Inc 

9 

9 

9 

12 19 JS 6 

12.31 JS 6 

12-34 JS 6 

Page 1 of 1 
C,3: 51 of 87 

~ENVIROTECH 
2S()•1 N . I I th \ir,·,' t I f·n1d () lo-. '.'')''0 1 

, ;110: .'.J -l -il 780 I Fo1 , ',/j(), 21; 4 l02 

Proctor SF-01 

Max Ory Density (pd) 113.6 

Optimum Moisture (¾) 124% 

Proctor SF-08 

Max Ory Density (pci) 1130 

Optimum Moisture (%) 11.3% 

Proctor SF-09 

Max Ory Densi ty (pc 148.0 

Optimum Moisture (%) 3.5% 

W~t Moist 
% Proctor 

Dry 
Pass .I 

Oensity Content 
{calc ) 

~nsity 
f ail 

Cocf) .(%} (catc) 

126.5 7.5% 99,8% 117,8 PASS 

121 .4 31 % 99 8% 117 7 PASS 

123.8 5. 1% 998% 117 8 PASS 

b, ?U//1..., 

Date 



3 

UNIT WEIGHT OF COMPACTION 
BY SAND CONE (ASTM 1556) 

Client: WCH 
Submittal : 5-18B Earthwork Freid Test,na 

Sample Information 
Contact Name. Charlie Skiba 
Pro1ect: S013213A00 
Project Location . ERDF Cells 9-10 
Tested By J. Schut 8/13/20 0 

Reviewed By. J . Voss / 1 · Date 
Comments 1,.../ 

> I 

8/16i2O 0 

ENVIROTEC 
!500 "< ! I :h ~m•,•1 I fn;(I 01<. - ~ -o I 

51:\ l)I .'.J,l--117il0 I I-.!"\ ,,ao, 2 l7--!J02 

Sample 10 L T-159 
Sample Description : Admix Soil 
Sampling Date: 8/13/2010 
Sampled B · J Schut 
Date Received: 8/1 3/2010 
Report No . 5-16-133 

FJELD UNIT WEIGHT - SAND CONE METHOD 

Calibration of Unit Weight of Ottawa Sand 

1 Mass of Proctor mold . W 1 

2 Mass of Proctor mold + sand . VV2 

3 Volume of mold . V1 

4 Dry unit weight. Y0 :sanoi = \/V2 - 1/1/ . 

V: 

Calibration Cone 

5. Mass of bottle+ cone ... sand (before use), '-N 3 

6. Masso· bottle + cone+ sand (after use), W 4 

7. Weight of sand to fill the cone , We= VV4 - W 3 

Results from Field' Tests 

8 

9. 

10 

11 . 

12 

13. 

14. 

15 

16 

17 

18 

Mass of bottle + cone + sand (before use). W6 

Mass of bottle+ cone + sand (after use) , W 0 

Volume of hole V2 = W6 - W 8-Wr 

; d (sand) 

Mass of gallon can. W 5 

Mass of gallon can+ moist soil W , 

Mass of gallon can + dry soil. W 9 

Moist unit weight of soil in fie ld . _1 = IN, - Ws / Vz 

Moisture content in the field. w (%) = W , - W , X 100 

W ~ - 1/1/5 

Dry unit we ight in the field , c ,sand) • 

Comparision moisture content = 

Dry unit we ight comparison = 

1 ! (1+( w (%)/100) 

Page 1 of ·1 
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3955.00 g 

5394.20 g 

0.03 ft 

95 .19 lb/ft3 

6370.20 g 

4754 .00 g 

3.56 lb 

5232 .1 g 

2505.7 g 

0.0257 ft3 

372.90 g 

1890.70 g 

1779.30 g 

130. 13 lb/ft3 

7 9% 

120 58 lb/ft3 

7.5% 

117 8 lb/ ft3 



FIELD DENSITY TEST (ASTM D-6938) 

Client: Washington Closure Hanford 

Subm ittal: 05-188 Earthwork Field Data 

Soil Information 

Proiect· ERDF Cells 9-.10 EApans,on 

Pro1ect ID S013213AOO 

Report No 5- 16-134 Date 8/16/2010 

Description Brown Black Sand 

Troxler 10 27881 

Moist S td 6,15 Density S td . 2 190 

Moist offset. - Densi ty offset : 

Allowable Moisture Range NIA 

Necessary % Proc!or 95% 

Oepth 
Test No Location Pr. Liff Time Oper 

(in.) 

Backfill from MH-34 and MH-35 (95% Compaction) 

LT-162 60-ft West of MH-34 SF-08 

LT-163 125-ft West of MH-34 SF-08 

LT- 164 190-ft West of MH-34 SF-08 

LT-165 40-ft West of MH-34 SF-08 

LT-166 90-ft West of MH-34 SF-08 

LT-167 120-ft West of MH 34 SF-08 

Reviewed by: tv-J. / 
~ j l 
,- l/L ; •//--

I Envirotech Engf eering & Consulting. Inc 

10 

10 

10 

11 

1 1 

11 

8 10 JS 6 

8:13 JS 6 

8 16 JS 6 

15 53 JS 6 

15 56 'JS 6 

15 59 JS 6 
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~ENVIRDT~_CH 
~ 'itJ() "1. I I th Strt't"I I Ermi. OK 7170 I 
, ~iln1 2 \-+-lliRO I F.i x '5130! 237 ---HO.! 

Proctor SF-01 

Max Dry Density (pd ) : 11 3.6 

Opumum Moisture (%): 12.4% 

Proctor SF-08 

Max Dry Density (pct) : 118.0 

Optimum Moisture (%). 11 .3% 

Proctor · SF-09 

Max Dry Density (pcf). 148.0 

Optimum Moisture (%): 3.5% 

Wet Mofst 
% Proctor 

Ory 
Pass/ 

Oepsity Content ·. 't:?ensity, 
{pcf) (%1 

(calc) 
(calc~ 

Fail · 

122.0 5.4% 98.1% 11 5.7 PASS 

120.7 3.1% 99.2% 117 1 PASS 

117.5 3.9% 95 8% 113.1 PASS 

127.3 9.0% 99.0% 116.8 PASS 

127.6 8.7% 99.5% 11 7.4 PASS 

128.9 99% 99.4% 117.3 PASS 

5/Zt/c 
Date 



3 

UNIT WEIGHT OF COMPACTION 
BY SAND CONE (ASTM 1556) 

Client: \NCH 
Submittal : 5-1 8B Earthwork Field Testing 

Sample Information 
Contact Name· Charlie Skiba 
Pro;ect: S0 132 13A0O 

ENVIROT ECH 
2'iOIJ N I llh '> 10.'<'1 I !-rwl, ()'- 7370 1 

_; /lo : Hd-8() I f-" 51:iO;: r ~ l()2 

Sample ID LT- 164 
Sample Description Admix Sot! 

Pro·ec Location. ERDF Cells 9-10 Sampling Date 8/1 6/2010 

Tested B J Schut 8/16/2010 Sampled B J. Schut 
Reviewed B J Voss v Date 8/ 7/2010 Date Received 8/ 6/20 10 

_C_o_m_m_e_nt_s ___ Tester no ej:j incons1stanc1es in soil _R_e.,,;...p_o_rt_ o _____ 5_-_1_6_-1_3_4 ____ _ 
compositior\ during sand cone test 

F{ELD tfNIT WEIGHT· SAND CONE METHOD 

Calibration of Unit Weight of Ottawa Sand 

1. Mass of Proc or mold, W, 

2. Mass of Proctor mold+ sand. W 2 

3. Volume of mold V 1 

4 Dry unit weight. '( d rsana \ = IN 7 - W, 

v, 

Calibration Cone 

5. Mass of bottle + cone + sand (before use). W3 

6 . Mass of bottle + cone + sand (after use). W4 

7. Weight of sand to fill the cone. W e= W .i - W 3 

Results from Fiefd Tests 

8 

9 

10 

11 

12. 

13. 

14 

15 

16. 

17 

18. 

Mass of bottle+ cone+ sand (before use). W6 

Mass of bottle+ cone+ sand (after use). W 8 

Volume of hole V2 = W 6 - Wa-Wc 

;' d (sand) 

Mass of gallon can , W 5 

Mass of gallon can+ moist soil , W 7 

Mass of gallon can + dry soil , W 9 

Moist unit weigh t of soil in field . I = W7 -W5 I V2 

Moisture content in the field . w (%) = W 7 - W9 X 100 

Wo-Ws 

Dry unit weight in the field , d (saMJ" 

Comparis1on moisture content= 

Dry unit weight comparison = 

, f (1+( w (%)/1 00) 

Paqe 1 of 1 
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395500 g 

5394.20 g 

0.03 ft 

95 19 lbi ft3 

6370 20 g 

4754.00 g 

3.56 lb 

5835.7 g 

3042.7 g 

0 0273 ft3 

505.80 g 

2076.70 g 

2009.40 g 

127.06 lb/ft3 

4.5% 

121 .62 lb/fe 

3.9% 
113. 1 lbi ft3 



FIELD DENSITY TEST (ASTM D-6938) 

Client: Washington Closure Hanford 

Submittal : 05-188 Earthwork Field Data 

Seil Information 

Pro1ecr Ei-lOF Ce lls 9-10 Exna 11-,10P 

Pro1ect ID· S0132UAOO 

Report No 5- 16-135 Date 8/17/2010 

Description Brown Black Sand 

Troxler 10 2788 1 

Mots! Std 64 3 Density Std 2206 

Moist offset· . Density offset . 

Allowable Moisture Range NIA 

Necessary % Proctor 95% 

Depth 
TestN.o Location Pr. Lift Time Ope-r 

{in.) ··. 

Bac kfill from MH-38 and MH-9 (95% Compac tion) 

LT-1 68 MH-38 to MH-9 SF ·08 

LT-169 MH-38 !o MH-9 SF-08 

Sand Cone Verification 

SCV-12 Sand Cone Verification SF -01 

Reviewed by· --r v./ / 

A~✓-~- t-I Envirotech Enrering'& Consulting Inc 

1 

2 

NIA 

15:15 LH 12 

1530 LH 12 

16 08 LH 6 

Page 1 of 1 
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~ -E NVIRO T E CH 
.:',!!() N I !th ')\r••• ·t I 1:r, .. , OK ·vo, 

'ii\U• 2 l.J 87!\lJ I ~. ;x 'i lHH 2J. -I Ju.: 

Proctor SF-01 

Max Ory Density (pcf) 113.6 

Optimum Moisture (%) 12.4% 

Proctor SF-08 

Max Ory Densrty (pci) 118.Q 

Optimum Moisture (%) 11 3% 

Proctor SF-09 

Max Dry Density (pd) 148 0 

Optimum Moisture (%) 3.5% 

Wet Mofst 
¾ Proctor 

Ory 
Pass I 

Oensify Content 
Cc.ale) 

Density 
fail 

(ccfi (%} (calc) 

116.4 8.9% 90.6% 106 9 PASS 

122.5 6.7% 97.3% 114.8 PASS 

104 1 2.3% 896% 101 8 N/A 

8/1~·1/0 
Date 
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UNIT WEIGHT OF COMPACTION 
BY SAND CONE (ASTM 1556) 

Client: WCH 
Submittal : 5-188 Earthwork Field Testing 

Sample lnformatiort 
Contact Name Charlie Skiba 

Proiect S0132 13AOO 
Pro1ect Location EROF Cel!s i9-10 
Tested 8 · L. Ha I 8/17/2010 
Reviewed 8 · J Voss ; Date 8/1 8/201 0 
Comments t 

V I 

ENVIROTECH 
}50(), . ! Ith , 1rPf'I I r,ll(J UK 7J ?Ol 
,3/lOl.'. H -8,HO I Fc1, ' :i80l .!17 -1!02 

Sample 10 SCV-12 
Sample Description : Brown Sand 
Sampling Date 8/1 7/2010 
Sampled By: L. Ha 
Date Received 8/17/2010 
Report No 5-16-135 

FIELD UNIT WEJGHT - SAND CONE METHOD 

Calibration of Unit Weight of 0ttaw;i Sand 

1. Mass of Proctor mold, W 1 

2 Mass of Proctor mold+ sand . W 2 

3 Volume of mold, V 1 

4 Dry unit weight Yd,sar,H = w.., - w, 
v, 

Calibration Cone 

5. Mass of bottle +cone+ sand (before use), W 3 

6. Mass of bottle + cone + sand (alter use). W,l 

7 Weight of sand to fill the cone . We = IN, - W J 

Results from Fi.eld Tests 

8. 

9 . 

10. 

11 . 

12. 

13. 

14 . 

15. 

16. 

17. 

18. 

Mass of bottle+ cone+ sand (before use), W 6 

Mass of bottle+ cone+ sand (after use) . W8 

Volume of hole, V2 = W,,, - Wa-Wc 

.· d (sand ) 

Mass of gallon can, W 5 

Mass of gallon can + moist soi l, W r 

Mass of gallon can + dry soil, W9 

Moist unit weight of soil in field . ·1 =W 7 -W5 / V2 

Moisture content in the field , w (%) = W 2 - W9 X 100 

W <J- W , 

Ory unit weight in the fie ld, d ;sanci1 = 

Comparision moisture conten t = 

Ory unit weight comparison = 

, I (1+( w (%)/100) 
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3955.00 g 

5394.20 g 

0 03 ft 

95. 19 lb/ft3 

6370.20 g 

4754.00 g 

3.56 lb 

5684.6 g 

2114.6 g 

0 0453 ftJ 

505.80 g 

2679 .90 g 

2629.20 g 

105 .92 lblft3 

2.4 % 

1 03 45 lb/ft3 

2.3% 

101 .8 lb/f(l 



FIELD DENSITY TEST (AS M D-6938) 

Client : Washington Closure Hanford 

Subm ittal : 05-18B Earthwork Field Data 

Soil Information 

Proiect ERDf C,~lls 9-10 Expans,ori 

Pro1ect ID S013213,\00 

Repo No 5-16-136 Date 8 /1 8/20 10 

Description Brown Black Sand 

Troxler ID 27881 

Moist Std 635 Density Std 2218 

Moist offset - Density offset : -
Allowable Moisture Range NIA 

Necessary % Pree or 95% 

Oepth 
lift Time Oper Test No Location Pr. 

(!n .) 

Backfill from MH-38 and MH-9 (95% Compaction) 

LT-170 30-ft West of MH-38 SF-08 

L T-171 35-ft West of MH-38 SF-08 

LT-172 40-ft West of MH-38 SF -08 

Reviewed by tW 

4~;;!_ I EnvirotectyEngineering & Consulting. Inc 

3 6 48 

4 7 20 

5 815 

JS 6 

JS 6 

JS 6 
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~ENVIR• _TECH 
!",00 '\I I Jlh ~trPPI I tn1d OK 7170 I 

·,s1i, 2 \-1-/Fi!O I r.J)( 'i/\0 ! 17--i HJ2 

Proctor SF-01 

Max Dry Density (pcf) 113.6 

Optimum Moisture (%) 12.4% 

Proctor SF-08 

Max Ory Density (pcf) 118.0 

Optimum Moisture (%): 113% 

Proctor· SF-04 

Max Dry Density (pcf) : 120.5 

Optimum Moisture (%): 12.8% 

Wet Moist 
% Proctor 

Dry 
~ass / 

Den$ity Content ' 
(calc) 

Density 
Fail 

(pcf) (¾) (calc} 

121 .5 6.6% 96 .6% 114.0 PASS 

126 1 8.4% 98.6% 116.3 PASS 

120.3 6 .8% 95.5% 112.6 PASS 

ff/ {.c/1' ,;_l 
Date 
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UNIT WEJGHT OF COMPACTION 
BY SANO CONE (ASTM 1556) 

Client: WCH 
Submittal : 5-188 Earthwork Field Testing 

Sample fnformation 
Contact Name 
Project 
Project Location 
Tested By 
Reviewed Bv 
Comments 

Charl ie Skiba 
SO 1321 JA,OO 
ERDF Cells 9-10 
J Schut 8/18/2010 

J Vess Date 8/ 19/2010 

ENVIROTECH 
2 ,()(l " ! I Pl ') t 1,¥f I f 11,cl O K " \ -u I 

1/l il c ,-1,1 - 110 I 1· ,I\ iHO, ~ 1; ~ sn2 

Samole ID L T-170 
Sample Oescrrpticn : Brown Sand 
Sampling Date 8/18/2010 
Sampled By J Schut 
Date Received 8/1 8/20 10 
Report No 5-16-136 

FIELD UNIT WEIGHT· SAND CONE METHOD 

Calibration of Unit Weight of Ottawa Sand 

1 Mass of Proctor meld . W , 

2. Mass of Pree or mold + sand . W 2 

3 Volume of mold . V , 

4 Dry urnt weight. y ~ :s:,nd ' = W , - V\/ ' 

v , 

Calibration Cone 

5 Mass of bottle+ cone+ sand (before use) . W 3 

6 Mass of bottle+ cone+ sand (a·,er use), W,. 

7 Weight of sand to fill the cone . W" = VV,. - W J 

Results from Field Tes'ts 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17. 
18 

Mass of bottle+ cone+ sand (before use). Ws 

Mass of bottle +cone+ sand (after use). W 8 

Volume of hole. V2 = W6 - W 8-Wc 

· d (sand ) 

Mass of gallon can , W5 

Mass of gallon can+ moist soil . W 7 

Mass of gal lon can + dry soil , W 9 

Moist unit weight of soil in field . _1 = W 7 -W5 / V2 

Moisture content in the field w (%) = Wz-Wo X 100 

W g -Ws 

Ory unit weight in the field , a 1sana ) " 

Comparis1on moisture content = 
Drv unit weiqht comparison = 

/ (1 +( w (%)/100) 
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3955 00 g 

5394 20 g 

0.03 ft 

95 19 lb/ftJ 

6370.20 g 

4754.00 g 

3.56 lb 

5821 .3 g 

2947.9 g 

0.0291 tt3 

505 70 g 

2137.80 g 

2028.80 g 

123.57 lb/ft3 

72% 

115.32 lb/fe 

6.6% 

114. 0 lb/ftJ 



FIELD DENSITY TEST (ASTM D-6938) 

Client: Washington Closure Hanford 

Submittal : 05-188 Earthwork Field Data 

Soil Information 

Pro1ect. ERDF Cells 9-10 E,wars,or 

Proieci ID SO:!..J213AOO 

Report No. 5-16-141 Date 8/25/2010 

Description Brown Black Sand 

Troxler 10 27881 

Moist Std: 639 Density Std: 2206 

Moist offset· Density offset. 

Allowable Moisture Range NIA 

Necessary '3/o Proctor: 90%/95% 

Depth 
Test No LocaHon Pr. Lift nine Oper 

{In.) 

Back.fill of Tank #3 Ringwall 

Ringwall (RW) 25-ft NE 

T3-11 of MH-39 SF-08 4 6 :56 JS 6 

T3-12 RW 75-ft NW of MH-39 SF-08 4 7.00 JS 6 

T3-13 RW 65-ft NE of MH-39 SF-08 5 808 JS 6 

T3-1 4 RW 30-ft NW of MH-39 SF -08 5 8.12 JS 6 

T3-15 RW 65-ft NE of MH-39 SF -08 6 13 04 JS 6 

T3-16 RW 60-ft NW of MH-39 SF-08 6 13.19 JS 6 

Backfill Leachate Transm ission Line MH-36 to MH-37 

LT-173 18-ft W of MH-36 SF-08 

LT-174 200-ft W of MH-36 SF-08 

LT-1 75 350-ft W of MH-36 SF-08 

Reviewed by- --,v.J ,, 

~~//4-. 
I 1::nvirotect/Engineering & Consulting Inc 

1 13 40 

1 15.1 2 

1 15 !5 

JS 12 

JS 12 

JS 12 

Paae 1 of 1 
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• ENVIROTECH 
2",00 N. I llh Str,•c-r I l'nul OK 7 l 7fl l 
,51\!)11.l-l-8780 I ~.c, •~Wli 2l7-.\fi~ 

Proctor SF-01 

Max Dry Density (pcf) 1 13.6 

Optimum Moisture (%). 12.4% 

Proctor SF-08 

Max Dry Density (pcf) 118.0 

Optimum Moisture (%) 11 .3% 

Proctor· SF-04 

Max Dry Density (pct) . 120.5 

Optimum Moisture (%)· 12.8% 

We,t Mpist ¾'Proctor Dry 
Pass/ 

Density Content 
(calc) 

Density 
fa il 

{ocf) t¾Y (calc} 

124.4 8.4% 97.3% 114.8 PASS 

124.3 9.2% 96.5% 113.8 PASS 

121.5 84% 95 .0% 112.1 PASS 

·121 .s 6.1% 97 0% 114.5 PASS 

127.6 8.8% 99.4% 117.3 PASS 

123.3 7.5% 97 .2% 114.7 PASS 

122.9 50% 99 2% 11 7.0 PASS 

123.5 8.0% 96.9% 1 14.4 PASS 

118.1 10.9% 90.2% 106.5 PASS 

S/c:.6/,,, u 
Date 
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UNIT WEIGHT OF COMPACTION 
BY SANO CONE (ASTM 1556) 

Client: W CH 
Submittal: 5-188 Earthwork Field Testing 

Sample Information 
Contact Name Charlie Skiba 
Pro1ect: S013213A00 
Pro ect Location· ERDF Cells $-10 
Tested B · J Schut 8/25/20 10 

8/26/2010 
Comments 

ENVIROT ECH 
l'.>00 I',; I Ith ~tn•f'I i ~n ,d . OK 7 )701 

5RO> 2 .l 4 -IFl:Sc> I f- ,; 51\0• 2 l7•4 l0.1 

Sample tD T3-15 
Sam ple Description Brown Sand 
Sampling Date: 8/25/201 0 
Sam led 8 . J. Schut 
Date Received 8/25/2010 
Re Ort No 5-16-141 

FIELD UNIT WEIGHT - SAND CONE METHOD 

Calibration of Unit Weight of Ottawa Sand 

1 Mass of Proctor mold. W , 

2. Mass of Proctor mold+ sand , W 2 

3 Volume of mold , V 1 

4 Ory unit weight, y d (Sandi = w, - \/1/ ' 

v, 

Calibration Cone 

5. Mass of bottle + cone + sand (before use), W 3 

6 Mass of bottle + cone + sand (after use). w. 
7 Weight of sand to fi ll the cone We= w. -W 3 I 

Results from Field Tests 

8 

9 

10 

11 . 

12 

13. 

14 . 

15 

16. 

17. 

18 

Mass of bottle + cone + sand {before use ). W 6 

Mass of bottle+ cone+ sand {after use), WR 

Volume of hole. V, = W5 - w.-w, 
· d (sand) 

Mass of gallon can, W 5 

Mass cf gallon can + moist soil , W, 

Mass of gallon can + dry soil , W9 

Moist unit weight of soil in field. _; =l/lh- W 5 / V2 

Moisture con tent in the field. w (%) = W 7 - IN ,; X 100 

1/1/9 -Ws 

Dry un it weight in the field , d fsar.ctl = 

Comparision moisture content = 

Ory unit weight comparison = 

1 I (1+( w (%)/100 ) 
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3955.00 g 

5398.80 g 

0 03 ft 

95.49 lb/ft3 

6369.40 g 

4748.00 g 

3 57 lb 

515 .1 g 

2284.9 g 

0 0287 ft 3 

372 20 g 

2047.10 g 

1891.90g 

128 49 lb/ft3 

10 2% 

116 58 lb/ft3 

8.8% 
11 7.3 lbl ft3 



FIELD DENSITY TEST (ASTM D-6938) 

Client: Washington Closure Hanford 

Submittal : 05-188 Earthwork Field Data 

Soil lnfo.rmation 

Pro1ect · ERDF Cells 9-10 E.~oans1on 

ProJecl ID 5013213;\00 

Report No 5-16-142 Date 8 /26/2010 

Descnpuor Brown Black Sand 

Troxler ID 27881 

Moist Std · 646 Density Std 22 16 

Moist offset Density offset. 

Allowable Moisture Range N/A 

Necessary % Proctor· 90%195% 

D~pt.h. 
Test No Location Pr; Lift Time Oper 

{ln.) 

Backfill l eachate Transmission line MH-36 to MH-37 

L T- 176 East half of the trench SF-08 2 650 LH 12 

LT- 177 West half of the trench SF -08 2 6 :55 LH 12 

LT-178 East half of t!1e trench SF-08 3 900 LH 12 

L T-179 West half of the trench SF-08 3 905 LH 12 

LT 180 West half of tt,e trench SF08 4 10:50 LH 12 

LT-181 East half of he trench SF-08 4 10-55 LH 12 

LT-182 West half of the trench SF-08 5 14:00 LH 12 

LT-183 East half of the trench SF-08 5 14.05 LH 6 

L T-184 West half of the trench SF-08 6 1545 LH 12 

LT-185 East half of the trench SF-08 6 15:50 LH 6 

Note 6-1n tests require 95% proctor and 12-in tests require 90% proctor 

Re,iew•~y; V-
I Envirotech (ngineering & Consulting . Inc 
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~ENVIRO TE,CH 
2SOO '1 . 11th Sr,,,..1 I Fn,d OK ' 'l 701 

,ilOi 23+ 87130 I L,, 5801: F --130~ 

Proctor- SF-01 

Max Dry Density (pcf). 113.6 

Optimum Moisture (%): 12.4% 

Proctor SF-08 

Max Dry Density (pd) 118.0 

Opflrn um Moisture (%) : 11 .3% 

Proctor· SF-04 

Max Dry Density (pct) 120.5 

Optimum Moisture (¾) : 12.8%. 

Wet Moist o/ .. P,roctor 
Dry 

,.Pa!lS r ben.slty Content· · Density 
(pct). ·t%) . t~fe) ·· {calc) 

. FaU 

120 3 7 .1% 95.2% 112.3 PASS 

122.0 7.4% 96.3% 113 6 PASS 

121.9 11.4% 92.7% 109.4 PASS 

122.6 10.0% 94.5% 1 f 1.5 PASS 

121 .1 6 .9% 96.0% 1 i3 ,3 PASS 

119.0 9 .'1% 92.4% 109.1 PASS 

125.7 6 .3% 100.2% 118,3 PASS 

131 .2 69% 104.0% 122.7 PASS 

129.2 6 .6% 102.7% 121 .2 PASS 

127 .7 57% 102.4% 120.8 PASS 

g/c.7/,,-'-
Date 
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UNIT WEIGHT OF COMPACTION 
BY SAND CONE (ASTM 1556) 

Client: VVCH 
Submittal: 5-188 Earthwork Field Testrng 

Sample Information 
Contact Name Charlie Skiba 
Project S01321 3AOO 
Project Location : ERDF Cells 9-10 
Tested By. L Hay 8/26/2010 

8/27/2010 
Comments 

V 

ENVIROTECH 

c5tl•J" i llh '' '" ''' ' I i'n,d 1)K - , - 01 
ill{)'.! 1 .l iF/lO I ~ 1, ,;H),,: \ - -I i(J_ 

Sample ID 
Sample Descnpt1on. 
Sampling Date 
Sampled Sy 
Date Received 
Report No 

LT- 83 
Brown Sand 
8/26/2010 
L. Hay 
8/26/20 10 
5-16-142 

FIELD UNIT WEIGHT - .SAND CONE METHOD 

Calibration of Unit Weight of Ottawa Sand 

1 Mass of Prcctor meld. IN , 

2. Mass of Proctor mold + sand . 1/\/2 

3 Volume of mold . v , 
4 . Dry unit weight. y d ,, an<J I ::: W -, - w ! 

v, 

Calibration Cone 

5. Mass of bottle+ cone+ sand (be·ore use). W J 

6 Mass of bottle+ cone+ sand (after use). W4 

7 Weight of sand to fi ll the cone . W 0 = W, - W 3 

Results from Field Tests 

8 

9 

10 

11 

12 

13. 

14 

15 

16 

17 
18. 

Mass of bottle + cone + sand (before use). W6 

Mass of bottle + cone + sand (after use). w~ 
Volume of hole V2 = W., - l/V8-W,-

.• d (sand ) 

Mass of gallon can . VV5 

Mass of gallon can+ moist soil . W 7 

Mass of gallon can + dry soil . W9 

Moist unit weight of soil in field . :: = W 7 - W , / V2 

Moisture content in the field . w (%) = W , - W 9 X 100 

W9 - Ws 

Dry unit weight in the field, ct rsanai" 

Comparis1on moisture content = 

Dry unit weigh t comparison = 

• I (1 +( w (%)/100) 
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3955 00 g 

5398 .80 g 

0 03 ft 

95.49 lb/ft3 

6369.40 g 

4748.00 g 

3.57 lb 

6 115.7 g 

3057.2 g 

0.0332 ft3 

505.50 g 

2576.00 g 

2422.20 g 

137.58 lblft3 

8 0% 

127.36 lb/ft3 

69% 
122 7 lb/ft' 



FIELD DENSITY TEST (ASTM D-6938) 

Client: Washington Closure Hanford 

Submittal : 05-188 Earthwork Field Data 

Soil Information 

ProJect. ERDF Cells 9 10 Ex pansion 

Project ID S0 l32 13i\O0 

Report No 5-16-144 Date 8/30i2010 

Description Brown Black Sand 

Troxler ID 27881 

Motst Std 655 Density Std 2235 

Moist offset. Density offset 

Allowable Moisture Range NIA 

Necessary % Proctor- 90%i95% 

Depth 
Test No Location Pr. Lift Tfme , Oper 

(in.) 

Backfill Leachate Transmission Line MH-36 to MH-37 

l T-186 35-ft West of MH-36 SF-05 7 8 15 LH 6 

LT-187 285-ft West of MH-36 SF-05 7 8.20 LH 12 

L T-188 115-ft West of MH-36 SF-05 8 10.45 LH 6 

LT-189 375-ft West of MH-36 SF-05 8 10·50 LH 6 

LT-190 409-ft West of MH-36 Sf-05 9 13 10 LH 6 

LT-191 165-ft West of MH-36 SF-05 9 13 15 LH 6 

L T-192 80-ft West of MH-36 SF-05 10 14 45 LH 6 

LT-193 475-rt West of MH-36 SF-05 10 14.50 LH 6 

L T-194 135-ft West of MH-36 SF-05 11 16 15 LH 6 

L T-195 250-ft West of MH-36 SF-05 11 16 20 LH 6 

Note: 6- in tests require 95% proctor and 12-in tests require 90%, proctor 

Reviewed by· -rw 

I Envkotech E~~ Inc 
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~ENVJR• TECH 
!51)()' I Ith ~ln•t•! ! enul 01<. 7 l - 0 1 

i/\()1 2 l -1-/l - /lO , F ,i< 'j/jlJ c \- . .; Jvc 

Proctor SF-01 

Max Dry Density (pcf) 113 .6 

Optimum Moisture (%) 12.4% 

Prct.,or · SF-08 

Max Dry Density (pd) 118.0 

Opiirntim Moisture (%)· 11 .3% 

Proctor SF-05 

Max Dry Density (pcf) 1242 

Optimum Moisture (%)· i2.5% 

Wet Moist 
% Proctor 

Ory 
Pass / 

Censity Content Density 
(pen (¾} 

{calc) 
(calc} 

Fall 

128.2 80% 95.6% 118 .7 PASS 

124.4 8.2% 92 .6% 115.0 PASS 

129.1 8.3% 96.0% 119 2 PASS 

130.4 6.4% 98 7% 122.6 PASS 

132.2 9.0% 97.7% 121 .3 PASS 

129.0 8.3% 95 .9% 119 1 PASS 

130.1 8.6% 965% 119 8 PASS 

129.3 7.3% 97 .0% 120 5 PASS 

126.9 6.3% 96.1% 119 4 PASS 

130.1 6 .2% 98 6% 122.5 PASS 

b/ 3/ //0 
Date 
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UNIT WEIGHT OF COMPACTION 
BY SAND CONE (ASTM 1556) 

Client: WCH 
Submittal : 5-188 Earthwork Fie ld Testina 

Sample Information 
Contact Name. Charlie Skiba 
Project S013213A00 
Pro1ect Location . EROF Cells 9-10 
Tested By: L. Hay I I 8/30/2010 
Reviewed By J. Voss / 1,I / Date 8/31 /2010 
Com men~ I; 

J/ 

ENVIROTECH 
•1 SOO I Ith S11V•'f I fn ,d OK 7]71) I 

58l)i c P -il :"80 I ~.,, 5Hlli 2.17 -l l02 

Sample 10· L T-186 
Sample Description . Brown Sand 
Sampling Date 8/30/2010 
Sampled By L Hay 
Date Received 8/30/2010 
Report No 5-16-144 

FIELD UNIT WEIGHT ~ SAND CONE METHOD 

Calibration of Unit Weight of Ottawa Sand 

1 Mass of Proctor mold . W 1 

2. Mass cf Proctor mold+ sand. W 2 

3. Volume of mold , V 1 

4 Dry unit weight. Yr. isanctl = W , • W , 

v, 

Calibration Cone 

5 Mass of bottle+ cone+ sand (before use). W 3 

6 Mass of bottle+ cone+ sand (after use) W 4 

7 Weight of sand to fill the cone . We= W 4 - W 3 

Results from Field Tests 

8. 

9 

10 

11 

12. 

13 

14 

15 

16 

17. 

18. 

Mass of bottle + cone + sand (before use) W6 

Mass of bottle + cone + sand (after use), W 8 

Volume of hole, V2 = Wr. - w .-W, 
-, d (sand ) 

Mass of gallon can . W5 

Mass of gallon can + moist soil. W, 

Mass of gallon can + dry soil . W 9 

Moist unit weight of soil in field . -., =Wi ·W5/ V2 

Moisture content 1n the field , w (%) = W , - We X 100 

W9 . W s 

Dry unit weight in the field , o 1sand): 

Comparis1on moisture content= 

Ory unit weight comparison = 

1 I (1+ ( w (%)/100) 
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3955.00 g 

5398.80 g 

0.03 ft 

95.49 lb/fe 

6369.40 g 

4748.00 g 

3 57 lb 

5467 1 g 

2430.4 g 

0 0327 ft3 

505 .50 g 

2553 20 g 

2386.40 g 

138.16 lblft3 

8.9% 

126 91 lbift3 

8.0% 

118. 7 lbi ft3 



FIELD DENSITY TEST (ASTM 0 -6938) 

Client: Washington Closure Hanford 

Subm ittal: 05-188 Earthwork Field Data 

Soil Information 

ProIect ERDF Cells 9-.LO E,p,1ns1on 

Pro1ect ID S013213AOO 

Report No 5-1 6-145 Date 8/31 /2010 

Description Brown Slack Sand 

Troxler 10 27881 

Moist Std 6-45 Density Std 2217 

Moist offset' . Density offset 

Allowable Moisture Range NIA 

Necessary % Procfor 90%195% 

Depth 
Test No Location Pr. Utt, Time Oper 

(in.) 

Backfill Leachate Tra nsm ission Line MH-36 to MH -37 

L T-196 85-ft West of MH-36 SF-05 12 9.05 LH 6 

LT-I97 280-ft West of MH-36 SF-05 12 9 15 LH 6 

LT-198 160-ft West of MH-36 SF-05 13 '12 55 LH 6 

L T-199 290-ft West of MH-36 SF-05 13 13.00 LH 6 

Note 6-1n tests require 95% proctor and 12-111 tests require 90% proctor 

Reviewed by. -rw 

4/1/L I Envirote~h (ngineering & Consulting Inc 
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~ ENVIROTECH 
.::•,oo '1 J l1h ,m•t>I I l·n,d 01\ ~ J701 

·,ml 2 !J ll~BO i F,u ,801 23;- ., JO:'. 

Proctor SF-01 

Max Dry Density {pcf) 113 6 

Optimum Moisture (%)" 12.4% 

Proctor SF-08 

Max Dry Density (pct) 118.0 

Optimum Moisture (%) 11.3% 

Proctor· SF-05 

Max Dry Density (pct) 124.2 

Optimum Moisture (%)' 12.5% 

Wet Moist % Proctor 
Dry 

Pass /' 
Density Content 

(cafc} f!~nsify Fall 
fpcf} (%) ' tcalc), 

128.1 6 .9% 96.5% 119.8 PASS 

128.4 7.5% 96.2% 119.4 PASS 

129.1 8 .1% 96.2% 11 9.4 PASS 

127 7 58% 97.2% 120 7 PASS 

Z!_1 I /U 

Date 
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UNIT WEIGHT OF COMPACTION 
BY SAND CONE (ASTM 1556) 

ENVIROTECH 

Client: WCH 

2500 N I I ,h 'lrreet I l'n,d OK 7170 I 
,,oo, 2J4--<l,8t) 1 r,ix ,sao, 23i'-4.W2 

Submittal: 5-18B Earthwork Field Testing 

Sample. Information 
Contact Name· Charlie Skiba Sample ID· 

ProJect S01 321 3A00 Sample Description : 

Project Location. ERDF Cells 9-1Q Sampiing Date. 
Tested B · L. Ha 8/31/2010 Sampled B : 
Reviewed B · J Voss 9/1/201 O Date Received: 
Comments 

Ff~lo UNIT WEIGHT- SAND CONE METHOD 

Ca/ibratfon of Unit Weight of Ottawa Sand 

1. Mass of Proctor mold . W 1 

2. Mass of Proctor mold + sand, W 2 

3. Volume of mold , \/ 1 

4. Ory unit weigh t, y cr {sand) = w? -w. 
v, 

Calibration Cone 

5. Mass of bottle +- cone + sand (before use). W 3 

6. Mass of bottle + cone + sand (after use). W,, 

7. Weight of sand to fill the cone. We = W4 - W, 

Results from Field Tests 

8. 

9. 

10. 

11 

12. 

13. 

14. 

15 

16. 

17. 

18 

Mass of bottle+ cone + sand (before use), W6 

Mass of bottle+ cone+ sand (after use), V\/8 

Volume of hole. V2 = V\/5 - W3-Wr 

/ d (sand ) 

Mass of gallon can , W5 

Mass of gallon can+ moist so il, w, 
Mass of gallon can + dry soil , W9 

Moist unit weight of s011 in fie ld . _; = W1 · Ws/ V2 

Moisture content in the fie ld , w (%) = W~ - W. X 100 

W 9 -Ws 

Ory unit we ight in the field , d \Sand): 

Comparision moisture content = 
Dry unit weight comparison = 

·_1 I (1 +( w (%)/ 100) 
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L T-196 
Brown Sand 
8/31 i2010 
L. Ha 
8/31 /2010 
5-16-145 

3955.00 g 

5398.80 g 

0 .03 ft 

95.49 ib/ft3 

6369.40 g 

4748.00 g 

3.57 lb 

5254.6 g 

2338 5 g 

0.0299 ftJ 

505.60 g 

2293.00 g 

2150.30 g 

131.83 lb/ft3 

8 .7% 

121 .31 lb/ft3 

6.9% 

119.8 lb/ft3 



FIELD DENSITY TEST (ASTM D-6938) 

Client: Washington Closure Hanford 

Submittal : 05-188 Earthwork Field Data 

Soil Information 

Proiect ERDF Cells 9-10 Expans,o" 

Proiect ID S013213,\00 

Report No 5-16-1 46 Date 9/1/2010 

Descnptron Brown Black Sand 

Troxler ID 27881 

Moist Std 64 1 Density Std 2229 

Moist offset Density offset: 

.'\llowable Moisture Range NIA 

Necessary % Proctor 95% 

Depth 
TestNo location Pr. Lift Ttme Oper 

(in.) 

Backfill Leachate Transmission Line MH-36 to MH-37 

LT-200 60-ft West of MH-36 SF-05 

L T-201 120-ft West of MH-36 SF-05 

LT-202 150-ft East of MH-37 SF-09 

LT-203 70-ft East of MH-37 SF-09 

LT-204 50-ft East of MH-37 SF-09 

LT-205 100-ft east of MH-37 SF -09 

Sand Cone Verification 

SCV-1 4 Information Test 

Reviewed by. fl,cJ. 

d,/ztL · 
I Envirotech f ngineering & Consulting. Inc 

14 

14 

15 

15 

16 

16 

-

6·54 JS 6 

7 00 JS 6 

8 22 JS 6 

8.27 JS 6 

'13.55 JS 6 

1359 JS 6 

10 22 JS 6 
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~ENVIROTECH 
2'i00 'J . I I th 'irr.,...1 I tnid 0 1\ :' 1~0 I 

580t 2 3-1-./1 i80 I F.1 :,. 5801 ! .F .1 l02 

Proctor SF -09 

Max Dry Density (pct) . 139 8 

Optimum Moisture (%) 2.6% 

Proctor SF-08 

Max Ory Density (pct) · 118.0 

Opllmum Moisture (%) : 11 3% 

Proctor· SF -05 

Max Dry Density (pcf) 124.2 

Opt1rnum Moisture (%) 12.5% 

Wet M"oist 
% Proctor 

Dry 
PassJ De.nsify, Content Deo$i'fy 

(pi;f) {%) .. _ (calc} 
, (c.alc} Faff 

135 7 9 .5% 99.8% 123 9 PASS 

132.9 7.4% 996¾ 123.7 PASS 

142.2 6.4% 95 .6% 133.6 PASS 

145.1 5.3% 98.6% 137.8 PASS 

142 .0 2.8% 98.8% 138.1 PASS 

144.8 40% 996% 139.2 PASS 

128.2 4.5% 122.7 

z,lz!.~o 
Date 
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UNIT WEIG HT OF COMPACTION 
BY SAND CONE {ASTM 1556) 

Client: WCH 
Submittal: 5-188 Earthwork Field I estmg 

Sample Information 
Contacr Name. Charlie Skiba 
ProJect: S013213A00 
Project Location ERDF Cells 9-10 
Tested By J Schut / 9/1/20 10 
Reviewed By: J Voss -1, / Date. 
Comments 1,d {, 

J-

9/2/2010 

ENVIROTECH 
~iOO :S. I Ith ~tr"<'! I fnod , OK " 'l70 1 

"i!lfi ~ l• -,l - P,() I ~,IX 'i!l()) 23? • J()~ 

Sample ID SCV- 14 
Sample Description- Brown Sand 
Sampling Date 9/1/2010 
Sampled By J. Schut 
Dare Received : 9/1/2010 
Report No 5-1 6- 46 

F'IELD UNIT WEIGHT - SAND CONE METHOD 

Calibratfon of Unit Weight of Ottawa Sand 

1, Mass of Proctor mold, W : 

2. Mass of Proc or mold + sand. W2 

3, Volume of mold. V 1 

4 , Dry unit weight, Ydisanai = W 7 -W, 

V1 

Calibration Cone 

5 Mass of bottle+ cone + sand (before use). 1/1/3 

6, Mass of bottle+ cone + sand (after use), W,. 

7 Wetght of sand to fill the cone. W c. = W 4 - W 3 

Results from Field Tests 

8 

9, 

10 

11 

12, 

13, 

14 

15 

16 

17, 

18, 

Mass of bottle+ cone+ sand (before use), W 6 

Mass of bottle+ cone+ sand (after use), W8 

Volume of hole, V2 = W~ - W 9-Wc 

·1 d (sand) 

Mass of gallon can . W5 

Mass of gallon can + moist soil , W7 

Mass of gallon can + dry soil , W 9 

Moist unit weight of soil In field , :,, =W1 -W5 / V2 

Moisture content in the field . w (%) = W , - W 9 X 100 

W 3 - W 5 

Dry unit weight in the field. " isand) a 

Comparision moisture content = 

Dry unit weight comparison = 

, I (1 +( w (%)/100) 
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3955.00 g 

5398,80 g 

0 03 ft 

95.49 lb/ft3 

6369.40 g 

4748,00 g 

3 57 lb 

5783,5 g 

2849,7 g 

0.0303 ft 3 

505.60 g 

2303,50 g 

2205,50 g 

130.82 lb/ft3 

5.8% 

123.69 lb/ft3 

4.5% 

122. 7 lb/ft' 



FIELD DENSITY TEST (ASTM 0 -6938) 

Client: Washington Closure Hanford 

Submitta l 05-188 Earthwork Field Data 

Soil Information 

Pro1ect ERDF Cells 9-10 Exp,rns,on 

Project ID SQL37 l3i\00 

Repc1 No 5- 16-154 Date 9/1 4/20 10 

Description · Brow r, Black Sand 

rroxler ID 27881 

Moist Sid 645 Density Std. 2222 

Moist offset Density offset: 

Allowable tvlo1sture Range NIA 

Necessary % Proctor 95% 

Depth 
Test No Location Pr. Lift Time Oper 

(in.) 

Tank #4 Foundation Fill - Filled placed only on SW half of pad 

T4-01 W . S,de of Pad SF-08 

T4-02 SW side of ParJ SF-08 

T4-03 \JV Side of P,~d SF -08 

T4-04 SW side of Pad SF -08 

T4-05 W Side of Pad SF-08 

. 

Reviewed by 

/d/21/- ~ I Envirotech/ngineering & Consulting Inc 

Sub 

1 

2 

3 

4 

7 15 JS 8 

10 25 JS 6 

12 34 JS 6 

1325 JS 6 

15 00 JS 6 
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~ENVIROTECH 
.2 d)d N I I 111 •1P1•l I brn l. ( )I< 7J7l) I 

~i\u .: l-l 1\ - fiO i 0 ,,x ,ll1lJ.? 17 .I HJ..' 

Proctor SF-09 

Max Dry Density ,, pd) 139 8 

Optunum Moisture (c1oJ 2 .6% 

Proctor· SF-08 

Max Ory Density (pcf) '118 ,0 

Optimum Moisture (%) 11 .3% 

Proctor SF-05 

Max Dry Density /pc 124.2 

Optimum Mois:ure {%) 12.5% 

Wet Moist 
% Proctor 

Dry 
Pass / 

Density Content 
{calc) 

Density 
F~il (pd) (%) .fca lc} 

117 8 5.1% 95 .0% 112 1 PASS 

128 1 10.3%, 98 4% 116 1 PASS 

129.5 11 .8% 98 2% 115 8 PASS 

125.2 8.4% 97 9% 115.5 PASS 

124 .3 8 -01. L ,o 97 4% 114.9 PASS 

1./1.-/,,0 
; 

Date 
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UNIT WEIGHT OF COMPACTION 
BY SAND CONE (ASTM "1556 ) 

Client: WCH 
Submittal: 5-188 Earthwork Field T estlng 

Sample Information 
Contact Name. Charlie Skiba 
Project: S0 132 13A00 
Project ocation ERDF Cells 9-1 0 
Tested By: 9/1 4/2010 
Reviewed 8 1 9i1 5/2010 
Comments 

- ENVIROTECH 
1 ;.uo N 1 ! 1h 'i111- 1Pr I b''"'· ()K 7 :s;o t 
,-,no , c.l-H~711tl I F .. ,x s1m.21,--uo.: 

Sample ID T4-02 
Sample Description . Brown Sand 
Sampl ing Date: 9/14/2010 
Sampled By· J, Schut 
Date Received 9/14/2010 
Report No. 5-16-154 

FIELD UNIT WEIGHT· SAND CONE METHOD 

Calibration of Unit Weight of Ottawa Sand 

1 Mass of Proctor mold , W , 

2. Mass of Proctor mold + sand. VV2 

3, Volume of mold. V 1 

4. Dry unit weight y d <sano, = \N., - w. 
V, 

Calibration Cone 

5. Mass of bottle + cone + sand (before use ). W :1 

6 Mass of bottle + cone + sand (after use}. w. 
? Weight of sand to fiil the cone. W, = W 4 - W 3 I 

Results from Field Tests 

8, 

g_ 

10 

11. 

12 

13. 

14 , 

15 . 

16 

17 
18, 

Mass of bottle+ cone+ sand (before use). W 6 

Mass of bottle + cone+ sand (after Lise). \N8 

Volume of hole . V2 = W5 - VV. -Wc 

· d (sand ) 

Mass of gallon can . W 5 

Mass of gallon can + moist soil. W 7 

Mass of gallon can + dry s011. W9 

Moist unit weight of soil in field . =W;,- W 5 / V2 

Moisture content in !he field , w (%) = W , - W o X 100 

W 9 - Ws 

Ory unit weight in the field . d \sar,c,, 

Comparision moisture content = 
Ory unit weigt1t comparison = 

, I (1+ ( w (%)/100) 
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3955,00 g 

5398.80 g 

0.03 ft 

9549 lb/ft3 

6369.40 g 

4748.00 g 

3.57 lb 

5880 3 g 

3178.9 g 

0.0249 tt3 

505 40 g 

2013,00 g 

1854,10 g 

133.30 lbift3 

11 .8% 

119.25 ib/ft3 

10.3% 

116.1 lb/tt3 



FIELD DENSITY TEST (ASTM D-6938) 

Client: Washington Closure Hanford 

Submittal : 05-18B Earthwork Field Data 

So/I Information 

Proiec! ERDF Cells g .. LO s~p,rns1on 

Pro1ec1 ID S013213,\00 

Report No 5-16 -156 Date 9/16/2010 

Descriotion Brown Black Sand 

Troxler ID 2788 1 

Moist Std 638 Dens,ty Std 2231 

Moist offser . Density offse1 . 

Allowable Moisture Range NIA 

Necessary % Proctor· 95% 

Depth 
Test No Location Pr. Utt Time Oper 

{in.) 

Tank #4 Foundation Fill NE Half 

T4-06 NE Foundation Fill SF-08 1 13 18 JS 12 

Tank #4 Foundation Fill 

SCV-15 Sand Cone Venfy JS 6 

Reviewed by·:::,, ~ 

A~,L 
I Envirotech pigineering & Consult ing Inc 
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~ENVIROTECH 
~'i llll '- II lh ~l rP• •l I f ,11J ()K • l - •.JI 

.,Hll• ~-P ,i;iio I r,,, 580 ~ 1; -1 ,0.: 

Proctor SF -09 

Max Dry Density (pcf) 139 a 
Optimum Moisture (%} 2 6°1,, 

Proctor SF-08 

Max Ory Density (pd) 1 18 0 

Optimum Moisture (¾) . 11.3% 

Proctor SF -05 

Max Dry Density (pct) 124.2 

Optm1um Moisture (%) 12.5¾ 

Wet Moist 
% Proctor 

Dey 
Pass / 

Density Content · Density 
fed) {%) 

, {calc} 
fcalc) 

Faif 

119 5 11 1% 91 .2% 107 6 PASS 

114.8 4.2% 110.2 

1 /z-3//u 
Dale 
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UNIT WEIGHT OF COMPACTION 
BY SAND CONE (ASTM 1556) 

Client: WCH 
Submittal : 5- 188 Earthwork F 1e!d Testing 

Sample Information 
Contact Name Charl ie Skiba 
Prefect: S01 321 3AOO 
Pro1ect Location: ERDF Cells 9-1 0 
Tested By J. 9/16/2010 
Reviewed By· 9/17/20 0 
Comments 

ENVIROTECH 
.!'i1)1} "-i . I l !h \.iil{ 1, 4 r I h 1,d, ( ) K 7 J ;"(}j 

·l ilU• ..!J-Hl " flt ) I ~. ,,, 5301 2J;' ··l 302 

Sample ID 
Sample Description : 
Sampl ing Date 
Sampled By· 
Date Received 
Report No 

SCV-1 5 
Brow Sand 
9/1 6/2010 
J Schut 
9/16/2010 
5-16-156 

FIELD UNIT WEIGHT - SAND CONE METHOD 

Calibration of Unit Weight of Ottawa Sand 

1 Mass of Proctor mold, W 1 

2 Mass of Procter mold + sand , W 2 

3 Volume of mold , V 1 

4 Dry unit weight. yd (San(); :: w~ ... \/1/ ' 

v, 

Callbration Cone 

5 Mass of bottle +cone+ sand (before use). W3 

6 Mass of bottle +cone+ sand (after use), W, 

7 Weight of sand to fill the cone, We = W 4 - 1/1/3 

Results from Field Tests 

8. 

9. 

10 

11 

12. 

13 
14 

15 

16 

17. 

18. 

Mass of bottle + cone+ sand (before use), 1/1/6 

Mass of bottle+ cone+ sand (after use). W 8 

Volume of hole, V2 = W,. - 1/1/3-W_ 

1 d (sand ) 

Mass of gallon can , VV5 

Mass of gallon can+ moist soil, W ; 

Mass of gallon can + dry soil. W 9 

Moist unit weight of soil in field , _., = W 7 -\N5/ V2 

Moisture content in the field , w (%) = W, .. W9 X 100 

1/V~ .. W 5 

Dry unit weight in the field , d ,sand, " 

Cornparision moisture content = 
Ory unit weight comparison = 

, I (1+( w (%)/100) 
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3955.20 g 

5398.40 g 

0 03 ft 

95 45 lblft3 

7231 .90 g 

5615 .. 30 g 

3.56 lb 

6451 .Sg 

3476.7 g 

0 0314 ft3 

505.50 g 

2110.70 g 

2022.00 g 

112. 79 lb/ft3 

5.8% 

106.55 lbtft3 

4.2% 

110.2 lb/ft3 



FIELD DENSITY TEST (ASTM D-6938} 

Client: Washington Closure Hanford 

Submittal : 05-188 Earthwork Field Data 

So/I Information 

Proiect ERCF Cells 9-10 E,,.pans,on 

Proiect ID S013 lJAOO 

Report No 5- i 6-157 Date 9/1712010 

Descnpiion Brown Black Sand 

Troxler ID 27881 

Moist Std 643 Density Std 2217 

Moist offset Density offset 

Allowable Moisture Range N/A 

Necessary % Proctor 95% 

Depth 
Test No Location Pr. Lift Time Oper 

(ih.} 

Tank #4 Foundation Fill • 4x8 -in Drain Line Trench 

T4-07 10-ft SW of MH-18 SF-08 1 7 34 JS 6 

T4-08 25-ft SIN of MH-18 SF-08 2 8 55 JS 6 

T4-09 30-ft SW of MH-18 SF-08 3 10'34 JS 6 

T4-10 20- ft SW of MH-18 SF -08 4 13 13 JS 6 

Tank #4 Founda tion Fill - 2-in Leak Detection Pipe Trench 

T4- 11 15-ft NV'/ of Tank. Center SF -08 1 7 28 JS 12 

T4-12 20-ft NW of Tank Center SF-08 2 8:50 JS 6 

T4- '13 18-ft NW of Tank Center SF-08 3 10·30 JS 6 

Tan k #4 Foundation Fill • 16x10-in In let Pipe Trench 

T4 -14 12-ft NW of MH-1 7 SF-08 

T4-15 8-ft W of MH-1 7 SF-08 

T4-16 18-ft W of MH -17 SF-08 

T4-17 10-ft IN of MH-17 SF-08 

T4-18 6-ft W ofMH- 17 SF-08 

SCV-16 Sand Cone Verification . 

Reviewed by:.-......_~ 

I En,i,me,&tf_{ cfc!:!:, Inc 

1 7-37 

2 8:58 

3 1044 

4 13 52 

5 15.00 

JS 12 

JS 12 

JS 6 

JS 6 

JS 6 

.JS 6 
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~ E NVIROT ECH 
~ }t)(J' l ! , h 'I r .... .-1 i t n 1d ( )k - j ;-o I 

,l\(J, .' \ .rnrn I I"', ;gn, 2 ,;-.J l02 

Proctor SF-09 

Max Ory Density (pcf) 139.8 

Opt imum Moisture (%) 2.6% 

Proctor SF-08 

Max Dry Cens1ty (pct) 118.0 

Opt,rnum Mo,sture (%) 11 3% 

Proctor SF-05 

Max Ory Density (pcf) 124.2 

Optimum Moisture (%) : 12.5% 

Wet Moist 
¾Proctor 

Ory 
-Pass /' 

Density Content 
(calc} 

Oensi.ty 
Fail 

(pcf) (¾t (calc) 

122.8 92% 95 .3% 112.5 PASS 

126,2 12.4% 95.2% t 12,3 PASS 

120 1 7.1% 950% 1'12.1 PASS 

124 1 9 .1"/o 96.4% 113. 7 PASS 

128.0 108% 97.9% 115,5 PASS 

122,4 90% 95.2% 112.3 PASS 

124 1 10 6% 951 % 112 2 PASS 

'116.1 7.5% 91.5% 108 0 PASS 

115.3 79% 90.6% 106.9 PASS 

126. 7 12.8% 95.2% 112.3 PASS 

1244 96% 96.2% 113.5 PASS 

130 1 13 4% 97 2% 114.7 PASS 

119 5 7.2% . 111 5 . 

'J/1 J/r V 

Date 
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UNIT WEIGHT OF COMPACTION 
BY SANO CONE (ASTM 1556) 

Client: WCH 
Submittal: 5-188 Earthwork Field T esnng 

Sample Information 
Contact Name. Charlie Skiba 
Project. SO 132 3A00 
Project Location ERDF Cells 9~ 0 
Tested 8 · J Schut 9/17/2010 

9/20/2010 
Comments 

ENVIROTECH 
2SOfiN li1h,1r ... •1 I h1u 1 Ok. · i-01 

-,/1(), 2 l IF/JU I f." il!f)1 2) " .j l<J2 

Sample 10 
Sample Description: 
Sampling Date . 
Sampled B 
Date Received 
Report No 

SCV-16 
Brown Sand 
9/17/2010 
J Schut 
91 712010 
5-16-157 

FIELD UNIT WEIGHT. SAND CONE METHOD 

Calibration of Unit Weight of Ottawa Sand 

1 Mass of Proctor mold , W: 

2. Mass of Proctor mold + sand . VV2 

3. Volume o f mold V, 

4 Dry unit weight. y d ,saea\ = w~ . w ' 
v, 

Calibration Cone 

5 Mass of bottle+ cone+ sand (before use). W 3 

6 Mass of bottle + cor.e + sand (after use }. w~ 
7. Weight of sand to fi ll the cone W e= w. -W J 

Results from Field Tests 

8 

9 

10 

11. 

12 

13. 

14. 

15 

16 . 

17 
18 

Mass of bottle + cone + sand (before Lise). V'./6 

Mass of bottle+ cone + sand (after use) . W8 

Volume of hole. V2 = W6 - Ws-W, 

d (sand ) 

Mass of gallon can , W5 

Mass of gallon can + moist sod , w,. 
Mass of gallon can+ dry soil . W, 

Moist unit weigt t of soil ,n field =W;- W,/ V2 

Moisture content in the field w(% ) =\/l/-, -Wa X 100 

W 9 -W5 

Ory unit weight in the fie ld, d (sand} C 

Compans1on moisture content = 
Ory unit weight comparison = 

· I (1+( w (%)/100) 
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3955.20 g 

5398.40 g 

0 03 ft 

95 45 lb/ft3 

7231 .90 g 

5615.30 g 

3 56 lb 

5643.0 g 

2773.5 g 

0 0289 tt3 

505 50 g 

2081.10 g 

1959.30 g 

120 04 lb/ft3 

84% 

110 76 lb/ft3 

7.2% 

111 . 5 I b/ft3 



FIELD DENSITY TEST (ASTM D-6938) 

Cl ient: Washington Closure Hanford 

Submitta l : 05-188 Earthwork Field Da ta 

Soil Information 

Proiect ERDF Cells 9-10 Expansion 

ProJec ID S013213AOO 

Report No 5-16-158 Da te 9/20/20 10 

Descnpt1on Brown Slack Sand 

Troxler ID 27881 

Moist Std 641 Density Std 2220 

Moist offset Density offset . 

Allowable Moisture Range N/A 

Necessary % Proctor · 95% 

Depth 
Test No Location Pr. Uft Time Oper 

(in .) 

Tank #4 Foundation Fill . 16x10-in Inlet Pipe Trench 

T4-19 8-ft NI/V of MH-17 SF-08 

T4-20 9-ft W of MH-17 SF-08 

Tank #4 Foundation Fill NE half of pad 

T4-21 NE Center of Pad SF-08 

SCV- 17 Sand Cone Verification 

Reviewed by;_ '- ·c:; 

AAU-I Envirotech Epgineering & Consulting Inc 

6 

7 

2 

-

7 37 JS 6 

14:28 JS 6 

14 34 JS 6 

7 45 JS 6 
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~ENVIRO TECH 
~,()() 1'I I Ith ';111•\'I I fn1d, UK -.n)i 

1Flti1 2 1-Hl -tlll I r,1x 'i /l1J• 2 l - 4 lO: 

Procmr· SF-09 

Max Ory Density (pcf) 139.8 

Optimum Moisture (%i 2.6% 

Proctor· SF-08 

Max Dry Density (pcf) 118.0 

Optimum Moisture (%) 11 3% 

Proc·or SF-05 

Max Dry Dens ity (pcf). 124.2 

Optimum Moistu re (%)· 12.5% 

Wet Moist 
· %Proctor 

Dry 
Pass / 

Pensity Content 
(calc) 

Density 
Fail 

1ocft {%) (calc } 

127 1 12 2% 96.0% 113.3 PASS 

123.5 9.5% 95 .6% 112.8 PASS 

128.3 9.2% 99.6% 11 7 5 PASS 

118 5 55% 112.3 

9/c J//(., 

Date 
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UNIT WEIGHT OF COMPACTION 
BY SAND CONE (ASTM 1556) 

Client: WCH 
Submitta l: 5-188 Earthwork Field Testing 

Sample Information 
Contact Name Charlie Skiba 
Project S013213AOO 
Pro1ect Location . ERDF Cells 9-10 
Tested B 9/20/2010 
Reviewed By Date 9/21 /20 0 
Comments 

ENVIROTECH 
2·,1111 "- I Ith ',11,•,•1 I [n,d O · 1- 01 

·,;in, ·' H a 78() I r." '';8(), • l 7 -l 102 

Sample ID 
Sample Description · 
Sampling Date 
Sampled B · 
Date Received 
Reoort No 

SCV-17 
Brown Sand 
9/20/2010 
J Schut 
9/20/2010 
5-16- 58 

FIELD UNIT WEIGHT - SAND CONE METHOD 

Calibration of Unit Weight of Ottawa Sand 

1. Mass of Proctor mold . W 1 

2. Mass of Proctor mold+ sand. W 2 

3 Volume of mold , V 1 

4 Dry unit weight. Yd ,sand) : W2 · W , 

v , 

Calibration Cone 

5 Mass of bottle +cone+ sand (before use). W 3 

6 Mass of bottle + cone + sand (after usej. W, 

7 Weight of sand to fill the ~one W e = w~ - W3 

Results from Field Tests 

8 

9 

10 

11 . 

12 

13 

14 

15 

16 

17 

18 

Mass of bott le +cone+ sand (before use) W 6 

Mass of bottle +cone+ sand (after use ). W 3 

Volume of hole . V2 = We - W 6-W, 

·_: d (sand ) 

Mass of gallon can, W 5 

Mass of ga llon can + moist soil. W7 

Mass of gallon can + dry soil. 1N9 

Moist unit weight of soil in field ' =VV7 -W5 / ½ 
Moisture content in the field . w (%) = W - - Wu X 100 

W 9 - VV~ 

Dry uni vveight in the field . d iS30dl e 

Comparis,on moisture content = 
Dry unit weight comparison = 

· I (1+( w (%)/100) 
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3955.20 g 

5398.40 g 

0 03 ft 

95 45 lbfft3 

7231 .90 g 

5615.30 g 

3.56 lb 

5680.1 g 

2697.3 g 

0 03 16 ft3 

505.50 g 

2240.60 g 

2122.90 g 

121 23 lbtft3 

73% 

113.00 lb/ft3 

5.5% 

112 3 lb/ft3 



FIELD DENSITY TEST (ASTM 0-6938) 

Client: Washington Closure Hanford 

Submittal: 5-188 Earthwork Field Data 

Soil lnformatiorr 

Proiect · ERDF C<:!IIS 9 10 Expansion 

Pro1ect ID so 1.321:3,\00 

Report No 5-16-159 Date 9121 12010 

Oescnpnon Brown Black Sand 

Troxler 10 27881 

Moist Std 649 Densi ty Std 2227 

Moist oftset Density offset 

Allowable Moisture Range N/.,;. 

Necessary % Proctor 95% 

Depth 
Test No Location Pr. lift Time Oper 

(in.) 

Tank #4 Ringwall Foundation 

T4-22 Southside of R1ngwa ll SF-08 <::,... 
-'-' 7 00 JS 6 

T4-23 Norths1de of Rmgwall SF-08 SG 7 07 JS 6 

SCV- 18 Sand Cone Verification 7 46 JS 6 

Reviewed by · -JI/\/ t. 

4Ak I Envirotech Engfueering 8 .. Consulting . Inc 
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~ E NVIRO TECH 
:iu1i--. 11111 '-1,,,,., , h,,d O K n.·0 1 

iilll • l•l ,\ " IIP I i ,, ~Bil .! l~ -l lO.! 

Proctor SF-09 

Max Ory Density (pct) 139.8 

Optimum Moisture (01
0) 2.6% 

Proctor SF-08 

Max Dry Density (pd) 118 0 

Optimum Moisture(%) 1! 3% 

Proctor SF-05 

Max Dry Density (pci). 124.2 

Optimum Moisture (%) 12.5% 

Wet Moist 
. % Proctor 

Dry 
Pass / 

Density Content .Dens ity 
(pcf} (%) 

{calc) 
{calc) 

Fail 

120.0 60% 95.9% 11 3.2 PASS 

120.3 65% 95.7% 113 0 PASS 

122.2 61 % - 115 2 

CJ_/z J //0 
Date 
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UNIT WEIGHT OF COMPACTION 
BY SAND CONE (ASTM 1556} 

Client: WCH 
Submittal: 5-188 Earthwork Field Test1na 

Sample Information 
Contact Name Charhe Skiba 
Project: S0132 3A00 
Project LOCBIIOn. ERDF Cel ls 9-10 

) 

Tested By· J . Schut I 9/2'1/2010 
Reviewed By· J Voss I I I Date. 9/22/2010 
Comments /,, ,c-

ENVIROTECH 
.!liJO!\.i ilth'\trr•H I f-n1d.()I\ -i-flt 

,/\th : l-l-!1~31) I I· .I' ",lj1l• 2 \ •. I ;().,' 

Sample 10 SCV-18 
Sample Description Brown Sand 
Sampling Date. 9/21 12010 
Sampled By J . Schut 
Date Received · 9/21 /2010 
Report No .. 5-16-159 

FIELD UNIT WEIGHT - SAN D CONE METHOD 

Calibration of Unft Weight of Ottawa Sand 

1 Mass of Proctor mold . W 1 

2 Mass of Proctor mold + sand w~ 
3 Volume of mold. V, 

4 Dry unit weight, Yd ,sano, == W - · VV , 

V1 

Calibration Cone 

5 Mass of bottle + cone + sand (before use) WJ 

6 Mass of bot le+ cone+ sand (after use ). WJ 

7 Weight of sand to fill the cone W e = w - W 3 

Results from Field Tests 

8 

9 

10 

11 

12 

13 

14. 

15 

16 

17 

18 

Mass of bottle + cone + sand (before use). 'v\/6 

Mass of bot le + cone + sand (after use) Ws 

Volume of hole . V2 = W,, - W3-W,. 

, d (sand) 

Mass of gallon can . W 5 

Mass of gallon can+ moist soil. W, 

Mass of gallon can+ dry soil . W 9 

Moist unit weight of soil in field . · =W7 -W5I V.2 

Moisture content in the field . w (%) = VV-, - Wo X 100 

w,,. w, 
Dry unit weight in the field , d 1sand i = 

Comparision moisture content = 
Dry unit weiqht comparison = 

, I (1+( w (%)/100) 

Page 1 of 1 
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3955 20 g 

5398 40 g 

0 03 ~ 

95 45 lbfft3 

7231 90 g 

56 5 30 g 

3 56 lb 

5933. 7 g 

2985.4 g 

0 0308 ft3 

372 10 g 

2021 70 g 

1909 80 g 

118.24 ib/ffl 

73% 

110 22 lb/ft1 

61% 

115.2 lb/ft3 



FIELD DENSITY TEST (ASTM D-6938) 

Client: 

Submittal : 

Soil Information 

Proiect 

Prc1ect ID 

Report No 

Description 

Troxler ID 

Moist Std 

Moist o set 

Allowable Moisture Range 

Necessary % Proctor· 

Test !\to Location 

Manhole #34 Backfill 

MH34-08 East Side 

MH34-09 North Side 

MH34-10 South Side 

MH34-11 South Side 

MH34-12 West Side 

MH34-13 Norih Side 

MH34- 14 South Side 

Manhole #35 Backfill 

MH35-08 East Side 

MH35-09 North Side 

MH35-10 South Side 

MH35-11 East Side 

MH35-12 North Side 

MH35-13 West Side 

MH35- 14 South Side 

MH35-15 South East Side 

Reviewed by -rw 
~4✓~tl-I Envirotech En{ineenng & Consulting 

Washing ton Closure Hanford 

5-188 Earthwork Field Data 

ERDF Cells 9-1.0 E<pc1ns1c:a1 

S013'.:13AOO 

5-16-169 Date 1Q/4/2010 

Brown Black Sand 

27881 

647 

Pr. Lift 

SF-08 6 

SF-08 7 

SF-08 8 

SF-08 9 

SF-08 10 

SF-08 11 

SF-08 12 

SF-08 6 

SF-08 7 

SF-08 8 

SF-08 9 

SF-08 10 

SF -08 11 

SF-08 12 

SF -08 13 

Inc 

Density Std 2232 

Density offset . -
N/A 

95% 

Depth 
Time · Oper 

(in.) 

8.28 JS 12 

9 14 JS 6 

918 JS 6 

9 40 JS 6 

9'44 JS 6 

13:43 JS 6 

13 48 JS 6 

8 13 JS 12 

8:54 JS 6 

8 51 JS 6 

15.40 JS 6 

15 :45 JS 6 

15:48 JS 6 

15 51 JS 6 

15:59 JS 6 

Paqe 1 of 1 
C.~ : 79 of 87 

• ENVIROTECH 
"';oo ,'-i i 11h ~,r,•,•t I fn ,d . 01< -ro1 

:;no, JI-! o-nn I f," sao 2 , - -! 102 

Proctor· SF-09 

Max Dry Density (pct) 139.8 

Optimum Moisture (%) : 2.6% 

Proctor· SF-08 

Max Dry Density (pcf) · 118.0 

Opomum Moisture (%) 11 .3% 

Procter · SF-05 

Max Dry Density (pct) : 124.2 

Optimum Moisture (%). 12.5% 

Wet Moist , % Proctor 
Ory 

Pass. / Dens ity Content 
(calc) 

Density 
Fail 

(pcf) (%) {<:alcl 

123 3 8.0% 96 8% 114.2 PASS 

121 6 77% 95 7% 112.9 PASS 

121 .5 7 4% 95 9% 113.1 PASS 

122 1 80% 95 8% 113 1 PASS 

1205 6.8% 95 6% 112.8 PASS 

122.6 7.0% 97.1% 11 4.6 PASS 

122.5 6.8% 97.2% 114. 7 PASS 

127.2 11.5% 96 .7% 11 4 . 1 PASS 

123.1 8.6% 961 % 113 4 PASS 

122.0 5.4% 98 1% 115. 7 PASS 

123.7 8.8% 96.4% 113. 7 PASS 

122 5 7.6% 96 5% 113.8 PASS 

120 7 7.7% 95.0% 112.1 PASS 

127 8 12.3% 96 4% 113.8 PASS 

123.8 8.2% 97 .0% 114.4 PASS 

/of 7// v 

Date 



FIELD DE SITY TEST (ASTM 0 -6938) 

Client: 

Submittal : 

Soi/ Information 

Pro1ect 

Project 10 

Report No 

Descnp!ion 

Troxler ID 

Moist Sid 

Moist offse t 

Allowable Moisture Range 

Necessary % Proctor 

Test No Location 

Cell 9 North Anc hor Trench 

AT-07 Cell 9 West end cf trenc:i 

AT-08 Cell 9 East end of trench 

AT-09 Celt 9 East side 

AT-10 Cell 9 East side 

Cell 10 North Anc ho r trench 

AT-11 Cell 10 West side 

AT-12 Cell 10 West side 

AT-13 Cell 10 West side 

Sand Cone Verifi cati on 

SCV-20 

Reviewed by -r0 
/ L/2 t/ I Envirotech Engif ering & Consulting. 

Washington Closure Hanford 

5-180 An cho r TrenchfRiser Field Testing 

ERDF Cc:!!IS 9-10 Expans:on 

SO'l3 13A00 

5-16-169 Date 10/412010 

Brown Black Sand 

27881 

647 Density Std 2232 

Density offset: 

NIA 

No Compaction Specification 

Pr. Lift 

SF 02 7 

SF -02 1 

SF-02 2 

SF -02 3 

SF -02 1 

SF-02 2 

SF-02 3 

-

Inc 

Depth 
Time Oper 

(in.) 

12.47 JS 6 

12 :54 JS 6 

13.53 JS 6 

16 15 JS 6 

12·59 JS 6 

16:03 JS 6 

16 09 JS 6 

9:25 JS 6 

Page 1 of 1 
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Wet 
Density 

(pcf) 

127 7 

121.2 

119.8 

125 8 

123 7 

120 8 

121 5 

115 1 

~ENVIRqTECH 
:son, :IIhS1re,•t I f:1,d OK 7!701 

'i8l) : I l ,i-8() I f,;x ;111n: 3-4102 

Proctor SF-01 

Max Dry Density (pcf) 113.6 

Optimum Moisture (0 o) : 12.4% 

Proctor · SF-02 

Max Dry Dens11y (pcf) 124.9 

Optimum Moisture (%) 9.7% 

Proctor SF-04 

Ma:< Dry Density (pc 120.5 

Optimum Moisture (%j . 12.8% 

Moist 
% Proctor 

Ory 
Pass.I Conte--nt 

i> 

(calc} 
Den$lty 

Fail 
(%) (calc) 

71 % 95 .5% 119.2 -

6.5% 911 % 113.8 -

7.5% 89 2% 111 .4 -

10.4% 91 .2% 113.9 -

-

-

59% 93.5% 116.8 

99% 88.0% 109.9 -

10.3% 88 2% 110.2 -

-

. 

4.8% 109.8 

IOI I// I 0 

Date 
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UNIT WEIGHT OF COMPACTlON 
.BY SAND CONE (ASTM 1556) 

Client: WCH 
Submittal: 5-188 Earthwork Field Testing 

Sample Information 
Contact Name Charlie Skiba 
Project: S013213A00 
Project Location ERDF Cells 9-10 
Tested By: J. Schut , 10/4/2010 
Reviewed By J. Voss ,, ,, / Date 10/512010 
Comments I J ' 

~• l 

ENVIROTECH 
·' ·;on 'J I l th '"''"' I !'n,d, U K ; j;"/) I 

, jfl,)1 2 !-h\71)!) I t· ,!\ Sii<L l J7 -l \U.' 

Sample 10· 
Sample Description: 
Samplina Date: 
Sampled By 
Date Received : 
Report No 

SCV-20 
Brown Sand 
10/4/2010 
J Schut 
10/4/2010 
5-16-169 

FIELD UNIT WEIGHT - SAND CONE METHOD 

Calibration of Unit Weight of Ottawa Sand 

1 Mass of Proctor mold w, 
2. Mass of Proctor mold .,. sand . W 2 

3 Volume of mold , V, 

4 Dry unit weight, Yd:sandl = VI/ , - w , 
v, 

Calibration Cone 

5. Mass of bottle+ cone + sand (before use). W 3 

6. Mass of bo•tJe + cone+ sand (after use) . W,. 

7. Weight of sand to fill the cone. We= w. -W .1 

Results from Field Tests 

8. 

9. 

10 

11, 

12. 

13. 

14 

15 

16. 

17. 

18. 

Mass of bottle+ cone+ sand (before use). W6 

Mass of bottle+ cone + sand (after use) . W8 

Volume of hole. V2 = W,; - W 8-Y:i..:_ 

· d {sand) 

Mass of gallon can . VV 5 

Mass of gallon can+ moist soil. W 7 

Mass of gallon can + dry soil. W 9 

Moist unit weight of soi l in field , = \/V7 - W 5 / V2 

Moisture content in the field. w (%) = W- - W<- X 100 

W,,- W5 

Dry unit weight in the field , d (sand!. 

Comparision moisture conten t = 
Dry unit weight comparison = 

· I (1 +( w {%)/100) 

Page 1 of 1 
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3955.40 g 

5397 80 g 

0 03 ft 

95 40 lb/ft3 

I 4722 .90 g 

I 310790 g 

I 3 56 lb 

5884 4 g 

2873,7 g 

0.0323 ft ) 

505.60 g 

2169.10 g 

2067 .90 g 

113. 70 lb/ft3 

65% 

106. 79 lb/ft3 

4.8% 
109.8 lb/ft3 



FIELD DENSITY TEST (ASTM D-6938) 

Client: 

Subm ittal: 

Soil Jnformatiort 

Proiect: 

Pro1ect 10 

Report No 

Descnpt1on 

Troxler ID 

Moist Std. 

Moist offset 

Allowable Moisture Range 

Necessary % Proctor 

Test No Location 

Tank #4 Ringwall Backfill 

T4-24 NW side of Rmgwa!I 

T4-25 SE side of Ringwall 

T4-26 N side of R1ngwall 

T4-27 S side of Ringwall 

T4-28 NE side of Ringwall 

T4-29 W side of Ringwall 

T4-30 E side of R,ngwall 

T4-31 SW side of Ringwall 

T4-32 SW side of Ringwall 

T4-33 E side of Ringwall 

SCV-22 Sand Cone Verification 

Reviewed by ,w 
//yr/_ 

I Envirote~inlering &' Consulting , 

Washington Closure Hanford 

5-1 88 Earthwork Field Data 

ERDF Ce lls 9-lO Expansion 

'30132131'\00 

5- 16- 175 Date 10/1 1i2010 

Brown Black Sand 

2788 1 

621 

Pt. Lift 

SF-08 1 

SF-08 1 

SF-08 2 

SF-08 2 

SF-08 3 

SF-08 3 

SF-08 4 

SF-08 4 

SF-08 5 

SF -08 5 

-

Inc 

Density Std· 2207 

Density offset . 

NIA 

95% 

Depth 
Time Oper 

{fn.} 

1440 JS 6 

14 4 3 JS 6 

1448 JS 6 

14 52 JS 6 

14 58 JS 6 

15,02 JS 6 

15 10 JS 6 

15, 14 JS 6 

16:25 ,JS 6 

16:28 JS 6 

15 18 JS 6 

Page 1 of 1 
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• ENVIR• _TECH 
2'i00 '-i, I ll h Sirt','[ I rr11d, OK - )7(1 1 

5/Jfl, 2.l-P!,ll(l I f,," S/l<J! c l 7 -I in.> 

Proctor SF -09 

Max Dry Density (pct) 139 a 
Optimum Moisture (%) 2.6% 

Procior SF-08 

Max Ory Density (pcf)· 118,0 

Optimum Moisture (%i· 11 .3% 

Proctor SF-05 

Max Ory Density (pd} 124,2 

Optimum Moisture (%) 12,5% 

- Wet Moist 
% P r:octor 

Ory 
Pass i Oens'i~ Content 

fcalc)" 
Oensify 

Falf 
{pcf} (%) (calc) 

125,5 11 .6% 95.3% 112,5 PASS 

124 8 9.3% 96.8% 114.2 PASS 

121 ,3 8.1% 95.1% 1122 PASS 

123.3 8.2% 96,6% 114.0 PASS 

124,2 10 4 % 95 ,3% 112.5 PASS 

123.7 8.9% 96.3% 113 6 PASS 

122.8 93% 95,2% 112.4 PASS 

122 9 9.2% 95.4% 112,5 PASS 

122,0 8 .3% 95.5% 112 7 PASS 

124.2 9.7% 95 ,9% 113,2 PASS 

110.5 3.7% 106 6 

(0//8//5.!_ 
Date 
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UNIT WEIGHT OF COMPACTION 
BY SANO CONE (ASTM 1556} 

Client: WCH 
Submittal : 5- 188 Earthwork Field Testing 

Sample Information 
Contact Name Charlie Skiba 
ProJect S013213A00 
Pro ect Location ERDF Cells 9-10 
Tested Bv I 10i11/2010 
Reviewed B 10/12/201 0 
Comments 

ENVIROTECH 
2·;1)11 '\; I I 111 -;,r.,,,, I fn,<i, OK 7 l ;fJ 1 

,Hilo J l-Hl78IJ I ~-IX ,-,ao, 237 4 H)~ 

Sampie ID 
Sample Descnpt1on: 
Sampling Date. 
Sampled By 
Date Received 
Re Ort No 

SCV-22 
Brown Sand 
10/11 /2010 
J . Schut 
10/11 /2010 
5- 16-175 

FIELD UNIT WEIGHT~ SAND CONE METHOD 

Calibration of Unit Weight of Ottawa Sand 

1 Mass of Proctor mold, 'v\/ , 

2. Mass of Proctor mold+ sand, W z 

3 Volume of mold, \/ 1 

4 Dry unit weight Y0 ,s""'j' = W ,, - VV , 

v\ 

Calibration Cone 

5, Mass of bottle+ cone+ sand (before use). W 3 

6 Mass of bott le +cone+ sand (a~er use). W., 

7 Weight of sand to fill the cone. We= W, - W J 

Results from Field Tests 

8 
g 

10 

11 

12 

13 

14, 

15 

16 

17 

18, 

Mass of bottle + cone + sand (before use/. W6 

Mass of bot'le + cone + sand (after use). \/1/8 

Volume of hole. V2 = W6 - WrW, 
, d (sand) 

Mass of gallon can , W5 

Mass of gallon an + moist soil , VV, 

Mass of gallon can+ dry s011 . w~ 
Moist unit weight of soil in field , ,, = W , - W ~/ V;;: 

Moisture content In the fie ld, w (%) = W, - W 9 X 100 

w~ - vv,, 
Dry unit weight in the field , 0 ,sanu:" 

Comparision moisture content = 

Dry un it weight comparison = 

, I (1+( w (%)/100) 

Page 1 of 1 
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3955.40 g 

5397 80 g 

0 03 ft 

95.40 lb/ft3 

4722 ,90 g 

3107,90 g 

3 56 lb 

5864,9 g 

2881.0 g 

0 0316 ft3 

505 90 g 

2121 , 10 g 

2055.00 g 

112.56 lb/ft3 

43% 

107.96 lb/ft2 

3.7% 

106.6 lb/ft3 



FIELD DENSITY TEST (ASTM D-6938) 

Clien t : 

Submitta l: 

Soil Information 

Proiecl. 

Proiect ID 

Report No 

Oescnption 

Troxler ID 

Moist Std 

Moist offset 

Allowable Mo,st1.;re Range 

Necessary % Proctor 

Test No Location 

Manhole 36 Fill 

MH36-07 N side of Manhole 

MH36-08 W . side of Manhole 

MH36-09 S. side of Manhole 

MH36-10 E side of Manhole 

Reviewed by :JJ~! 

~A«-I Envirotech ~~gineering & Consulting 

W;Jsh ington Closure Hanford 

5-188 Earthwork Field Data 

ERDF Cells 9-10 Expansion 

S013213AOO 

5-16- 178 Date 10/1 4/2010 

Brown Black Sand 

27881 

647 

Pr. Lift 

SF-08 5 

SF-08 6 

SF-08 7 

SF-08 8 

Inc 

Density Std 2241 

Density offset 

NIA 

95% 

' Depth 
Tlme Oper (ln.J 

927 JS 6 

929 JS 6 

9·32 JS 6 

937 JS 6 

Paqe 1 of 1 
c.:r 84 of 87 

~ENVIROTECH 
2';00 \/ I i!h Sli,'t'! I rn1d , OK ; ·,;01 

SllO· .' J-l.n;al) I f '" , 'j!J(lj .!! ; .; \1]2 

Proctor SF-09 

Max Ory Density (pcf) 139 8 

Opt!murn Moisture (%) 2.6% 

Proctor SF-08 

Max Dry Density (pcf) 118.0 

Opi1mum Mc,sture (%) 11.3% 

Proctor SF-05 

Max Dry Densi y (pct) 124.2 

Optimum Moisture (%) : 12.5% 

Wet Moist . Drv 
Density Con't.ent 

, % Proctor-
Density Pass. I 

(pcf) (%} 
(eak) .(calc} 

[i Fail 

122 3 7.5% 96.4% 113.8 PASS 

125.5 11 .3% 956% 112.8 PASS 

12A 4 70% 98.5% 1 }6.3 PASS 

125 1 8 .7% 97.5% 115.1 PASS 

. . 

/0//9//u 
Date 
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UNIT WEIGHT OF COMPACTION 
BY SAND CONE (ASTM 1556) 

Client: WCH 
Submitta l: 5-188 Earthwork Field Testinq 

Sample Information 
Contact Name. Charlie Skiba 
Praject S01 3213A00 
Pro ect l ocation : ERDF Cells 9 10 
Tested By: J. Schut 10/1 4/2010 
Reviewed By: J . Voss t, ,, ~1 / Date: 10/15/2010 

I \ .• o Comments , ,1 

ENVIROTECH 
2,)1)\) N . I Ith )if~-'l i f:n1d

1 
( JK --: j 70 I 

•'iilil' cJ-l-H7ll t1 i f .. , •.iBO! 2 J; +l02 

Samo!e ID· MH36-08 
Sample Description : Brown Sand 
Samplina Date 10/1 4/2010 
Sampled s, · J. Schut 
Date Received : 10/14/2010 
Report No .. 5-1 6-178 

PIELD UNIT WEIGHT - SAND CONE METHOD 

Calibration of Unit Weight of Ottawa Sand 

1. Mass of Proctor mold. W , 

2. Mass of Proctor mold+ sand , W 2 

3. Volume of mold. V , 

4 . Ory unit weight, Y(f :sanrJi = W 2 - W 1 

V, 

Calibration Cone 

5. Mass of bottle+ cone+ sand (before use), W 3 

6. Mass of bottle+ cone+ sand (after use). W4 

7. Weight of sand to fill the cone. We = W A - W 3 

Results .from F;eld Tests 

8. 

9. 

10 

11 

12. 

13 

14. 

15. 

16. 

17 

18. 

Mass of bottle + cone+ sand (before use), W 6 

Mass of bottle + cone + sand (after use) Wa 

Volume of hole, V2 = W6 - W. -W, 

: d (sand) 

Mass of gallon can , W 5 

Mass of gallon can + moist soil. W7 

Mass of gallon can + dry soil. 1/\/9 

Moist unit weight of soil in fie ld, ; =W7 -W5 / V2 

Moisture content in the fie ld, w (%) = W- - W~ X 100 

W9 . W5 

Ory unit weight in the field , 0 (s,inrj). 

Comparision moisture content "' 
Ory unit weioht comparison = 

• 1 I (1+( w (%)/100) 

Page 1 of 1 
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3955.40 g 

5397.80 g 

0.03 ft 

95.40 lb/ft3 

4722.90 g 

3107 90 g 

3.56 lb 

6095.9 g 

3083,7 g 

0.0323 ft 3 

505.20 g 

2438.70 g 

2259.30 g 

132.02 lb/ft3 

10.2% 

1 i 9 77 lblft3 

11 3% 

112.8 lb/ft3 



FIELD DENSITY TEST (ASTM D-6938) 

Client: Washington Closure Hanford 

Submitta l: 5-188 Earthwork Fiel d Data 

Soil lnforma"t.fon 

Proiect ERDF Ci: lls 9- LO E ,par:51011 

ProJect ID S013213AOO 

Report No. 5-1 6-182 Oate 10119/20 !O 

Description Brown Black Sand 

Troxler 10 27881 

Mo ist Std: 651 Den sity Std 2211 

Moist offset· Density offset' 

Allowable Moisture Range NIA 

Necessary % Proctor 95% 

Depth 
Test No Location Pr. Lift Time Opet 

{in,} 

Man hole 36 Fill 

MH36-1 1 SW side of Manhole SF-08 9 9 00 JS 6 

MH36-12 E side of Manhole SF-08 10 9.05 .JS 6 

MH36-13 S. side of Manhole SF-08 1 1 10 17 JS 6 

MH36-14 SE . side of Manhole SF-08 12 10.22 JS 6 

MH36-15 S side of Manhole SF-08 13 15 22 JS 6 

Reviewed by -rw 
✓✓/A 1/~ I Envirotec Engineering & Consulting . Inc 

Page 1 of 1 
C.3: 86 of 87 

~ENVIROTECH 
.)',()ti N. I I tt, )l rt•,•f ! f-rrnl < )I<. 7 \,!JI 

,1101 i l -l--'F80 I r ·" 5HO • ~ \ 7 -I ;!Li 

Proctor SF-09 

Max Dry Density (pcf) 139 8 

Optimum Moisture (%) 2.6% 

Proctor SF-08 

Max Dry Density (pcf) 11 8.0 

Opttrnum Mo,sture (%J 11.3% 

Proctor· SF-05 

Max Dry Density (pcf) 124.2 

Oplimum Moisture (%)· 12.5% 

W1J-t Moist 
o/,.Proctor 

Dry 
Pass/ 

Density Content 
(calc) 

.Density 
Fail 

(pcf) (%} (calc) 

122.5 6.4% 97.6% 115.1 PASS 

122.4 6.8% 971 % 114.6 PASS 

124 0 5.2% 99 9"/o 117 .9 PASS 

124.6 5.7% 99.9% 117 9 PASS 

120.7 46% 97.8% 115 4 PASS 

/ '-'/ 2-1 // ._.. 

Date 
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UNIT WEIGHT OF COMPACTION 
BY SAND CONE (ASTM 1556) 

Client: WCH 
Submittal: 5-18B Earthwork Field Testing 

Sample Information 
Contact Name Charlie Skiba 
Project S013213A00 
Pro1ect Location EROF Cells 9-10 

Sample ID 

ENVIROTECH 
J',1)1)'1 ! If!,·,,.,,.., I b11<l O K - J7111 

,/ll}• 2 l-Hl 7HO I F dX j8(); ~ J ; -l 10 2 

MH36-12 
Sample Descnption : Brown Sand 
Sampling Date 10/19/2010 

Tested 8 · J Schut 10/19/2010 Sampled B · J. Schut 
Reviewed By J Voss, Date. 10/20/2010 Da e Received 10/ 9/2010 
Ccmmenrs l\ <-v Report No 5-1 6-1 82 

' \ 

FIELD UNIT WEIGHT - SAND CONE METHOD 

Calibration of Unit Weight of Ottawa Sand 

Mass of Proctor mold , W 1 

2 Mass of Proctor mold + sand Wz 

3. Volume of mold V: 

4 Dry unit weight. Y ,sa"a ' = W , - 1/1/. 

V, 

Calibration Cone 

5 Mass of bo tie+ cone + sand (before use). _\/1/ ., 

6 Mass of bottle + cone+ sand (after use) . WJ 

7. Weight of sand to fill the cone. We= W,1 - W 3 

Results from Field Tests 

8 

9. 

10. 

11 . 

12. 

13. 

14 

15. 

16 

17 

18. 

Mass of bottle + cone + sand (before use) W6 

Mass of bottle+ cone + sand (after use) . W 3 

Volume o · hole. V2 = W6 - W,-Wr 
; d (sand) 

Mass of gallon can , W 5 

Mass of gallon can + mo,st sot! , W , 

Mass of gallon can + dry soil . W 9 

Moist unit weight o· soil ,n field . =W, -W5 /V2 

Moisture content ,n the fie ld. w (%) = W 2 -W9 X 100 

W 9 - W ~ 

Dry unit weight in the field, ,1 isana) , 

Comparision mois tu re conten t = 
Dry unit weight comparison = 

/ (1+(w(%)/10O) 
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3955.40 g 

5397.80 g 

0 03 ft 

95.40 lb/ft3 

4722 .90 g 

3107.90 g 

3.56 lb 

5508.9 g 

2593.3 g 

0.0301 ft3 

505.30 g 

21 76.70 g 

2042.20 g 

122 60 lb/ft3 

88% 

112.73 lb/ ft3 

6.8% 

114 .6 lb/ft3 




