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PROFESSIONAL ENGINEER CERTIFICATION 

This Construction Completion Report for Pedestal Hazard Abatement and Soil Removal at 

Launch Complex 34, Solid Waste Management Unit CC054, at Cape Canaveral Space Force 

Station, Florida, dated February 2021, has been prepared by or under the responsible supervision, 

direction, or control of the Florida-licensed professional engineer whose signature and seal 

appear below.  This document and the work described herein complies with standard 

professional practices and the requirements of Chapter 62-780, Florida Administrative Code 

(F.A.C.) and other rules of the Florida Department of Environmental Protection according to 

Rule 62-780.400(1), F.A.C. 

Mark P. Speranza 
Florida P.E. License No. 50304 

Engineering Business License Number 2429
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EXECUTIVE SUMMARY 

This Construction Completion Report summarizes the activities associated with implementation 

of an interim measure (IM) for hazard abatement of the Launch Pedestal and soil removal at 

Launch Complex 34 (LC34), Cape Canaveral Space Force Station, Florida.  LC34 has been 

designated as Solid Waste Management Unit CC054 under Kennedy Space Center’s (KSC) 

Resource Conservation and Recovery Act Corrective Action Program.   

Since abandonment of the LC34 site in the late 1960s, the steel liner plating and piping on the 

Launch Pedestal have rusted and deteriorated over time with fragments of metal periodically 

falling from the structure.  The plating and piping were originally coated with a protective paint 

assumed to contain polychlorinated biphenyls (PCBs).  In 2018-2019, sampling was conducted 

to determine whether PCBs were present on the steel elements remaining on the Launch 

Pedestal.  Samples of metal fragments collected from the top-side of the Pedestal confirmed the 

presence of PCBs above regulatory cleanup criteria, while samples collected from the underside 

of the Pedestal did not identify PCBs above regulatory cleanup criteria.  Based on sampling 

results, a limited hazard abatement IM plan was developed for the top-side steel elements only, 

while the rest of the Pedestal would remain unchanged and in-place.    

The purpose of the hazard abatement IM was to mitigate any continuing source of contamination 

associated with residual PCB-containing paint on the Launch Pedestal.  Sampling determined 

that residual PCB concerns were limited to the steel elements on the top-side of the Pedestal, 

which included the torus ring, feed pipe, down pipes, pipe straps and shields, remaining steel 

cover plates and bolts, and railing support steel.  The IM would also mitigate the potential spread 

of contamination to surrounding areas by removing fallen metal fragments from the concrete 

launch pad, as well as soil from trenches on the launch pad where PCB-containing paint chips 

may have accumulated prior to or during Pedestal hazard abatement activities.  

Following notifications and receipt of approvals from stakeholders, IM activities were completed 

between September and November 2020.  An anchor system was installed to ensure safe 

working conditions throughout the duration of the IM and was completed in two phases.  The 

“Phase 1” portion included 26 anchors and was installed from September 9 through 14, 2020 to 
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ensure safe working conditions during Pedestal hazard abatement activities.  After these anchors 

were installed, deconstruction of top-side steel elements (torus ring, feed and down pipes) was 

completed on September 15 and 16, 2020.  The remaining steel elements on the top-side of the 

Pedestal (cover plates, bolts, and railing support steel) were removed between September 18 and 

October 1, 2020.  The steel elements removed from the Pedestal were classified as PCB bulk-

product waste and were disposed of at the KSC Schwartz Road Landfill.  Following Pedestal 

hazard abatement activities, the “Phase 2” portion of the anchor system was installed between 

November 11 and 20, 2020, which included an additional 51 anchors to remove potential falling 

hazards of the underside steel plates for up to one year, per Structural Engineer design 

calculations.   

For the soil removal portion of the IM, approximately six inches of soil from all of the trenches 

located within and around the launch pad was removed due to potential contamination from 

fallen metal fragments that may have had residual PCB-containing paint.  Approximately 233 

tons of soil were excavated and transported off site for disposal at the Waste Connections of 

Osceola County – JED Landfill in St. Cloud, Florida between September 14 and October 8, 

2020.  The excavation area was backfilled with ¾-inch granite stone.  Following Pedestal hazard 

abatement and soil removal activities, the launch pad and top-side of the Pedestal were cleared of 

any metal fragments using a High Efficiency Particulate Air vacuum to further remove any 

additional potential sources of PCB contamination and prevent release to the surrounding area.  

Based on completed IM activities and previous sampling results from the underside of the 

Pedestal, there is no known source of PCBs remaining on the Launch Pedestal that are acting as a 

continuing source of environmental contamination.  The soil removal from trenches and cleanup 

of fallen metal fragments from around the launch pad has also mitigated potential sources of 

PCB contamination to the surrounding area.
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SECTION I  

INTRODUCTION 

This Construction Completion Report (CCR) summarizes activities associated with 

implementation of an IM for hazard abatement of the Launch Pedestal and soil removal at 

Launch Complex 34 (LC34), Cape Canaveral Space Force Station (CCSFS), formerly known as 

Cape Canaveral Air Force Station (CCAFS), Florida.  Hazard abatement consisted of removing 

steel elements from the Pedestal that were identified to be a source of polychlorinated biphenyls 

(PCBs), and thereby a continuing source of environmental contamination. Based on sampling 

results, hazard abatement was limited to steel elements on the top-side of the Pedestal; the rest of 

the Pedestal remained unchanged and in-place.  Soil removal was conducted from trenches on 

the launch pad to remove soils potentially impacted by PCBs from the Launch Pedestal. 

This CCR was prepared by Tetra Tech, Inc. (Tetra Tech) for the National Aeronautics and Space 

Administration (NASA) under Indefinite Delivery Indefinite Quantity Contract 

80KSC019D0011, Task Order Contract Number 80KSC019F0067.  LC34 has been designated 

as Solid Waste Management Unit (SWMU) CC054 under the Kennedy Space Center (KSC) 

Resource Conservation and Recovery Act (RCRA) Corrective Action Program.  The Pedestal IM 

activities at LC34 were conducted in accordance with the Pedestal Hazard Abatement 

Implementation Work Plan (IWP) dated August 2019 (NASA, 2019).   

1.1 SITE SETTING 

The LC34 site is located in Section 6, Township 23 South, and Range 38 in the False Cape 

Quadrangle.  The facility is located on CCSFS and is bordered by Launch Complex 37 to the 

north, by Launch Complex 20 to the south, by ICBM Road (Samuel Phillips Parkway) to the 

west, and by the Atlantic Ocean to the east.  Figure A-1 in Appendix A shows the location of 

LC34 within CCSFS.   Prior to development, LC34 consisted of relict sand dunes and interdunal 

swales typical of barrier island depositional environments.  A detailed description of site 

buildings and structures is presented in the LC34 RCRA Facility Investigation (RFI) Report 

(NASA, 1999). 
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1.2 BACKGROUND 

The Launch Pad and associated facilities at LC34 were built in the late 1950s and used by 

NASA’s Apollo Space Program for the launching of Saturn rockets from 1960 to 1968.  On 27 

January 1967, a capsule fire claimed the lives of Apollo 1 astronauts, Roger B. Chaffee, Virgil I. 

“Gus” Grissom, and Edward H. White II.  A total of seven launches occurred from LC34, to 

include the first U.S. 3-manned mission, Apollo 7, on 11 October 1968.  LC34 was declared part 

of the “Man In Space National Historic Landmark” in 1984.  

Following shutdown of the launch pad in 1968, LC34 has remained largely inactive, although 

several site features (e.g., Blockhouse, camera pad, etc.) are still present.  Most operational 

equipment (service towers, fuel storage tanks, piping, etc.) has been dismantled, and the majority 

of the on-site buildings and structures were abandoned-in-place.  The Launch Pedestal, located in 

the center of the Launch Pad, was one of the structures that was abandoned-in-place. 

NASA is currently the facility manager of the LC34 site under Permit Number SPCCAN 2-07-

0041 issued by the Secretary of the Air Force granting use of real property and facilities at LC34.  

The permit allows NASA to investigate environmental conditions onsite, implement appropriate 

remedies, and conduct long term monitoring at this facility to comply with the RCRA Corrective 

Action Permit administered by the State of Florida. 

The main structure of the Pedestal stands at a height of 27 feet, 42 feet by 42 feet in area and is 

constructed of reinforced concrete that is encased with 3/8” coated steel liner plate along the 

flame-contact faces.  Most of the auxiliary steel structures associated with the Pedestal, such as 

the launch tower and access stairs, have been previously dismantled and removed.  Since 

abandonment of the site, the steel liner plating and piping on the Pedestal have rusted over time.  

Fragments of metal from the top, inner ring, and ceiling plating and piping have fallen 

periodically over time, creating a safety hazard and resulting in barriers being installed to prevent 

anyone from walking beneath the Pedestal.   

The plating and piping on the Pedestal were originally coated with a protective paint assumed to 

contain PCBs since many similar CCSFS structures of the same age had PCB-containing 

coatings.  As documented in the IWP, sampling conducted in 2018-2019 of metal fragments 
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from the top-side of the Pedestal confirmed the presence of PCBs, with the highest concentration 

detected at 6,200 milligrams per kilogram (mg/kg). The State of Florida residential Soil Cleanup 

Target Level (SCTL) of 0.5 mg/kg was used as cleanup guidance since PCBs from the Pedestal 

have the potential to contaminate surrounding soil and pose a potential human health risk.  Paint 

samples collected from the steel liner plates on the underside of the Pedestal did not exceed the 

FDEP SCTL and were therefore determined not to be a source of PCB contamination.  

Additional information about the sampling process can be found in the Pedestal Hazard 

Abatement IWP (NASA, 2019).    

1.3 INTERIM MEASURE OBJECTIVE 

The objective of this IM was to mitigate any continuing source of contamination associated with 

residual PCB-containing paint on the Launch Pedestal.  Based on sampling results, this was 

limited to the steel elements on the top-side of the Pedestal, which included the torus ring, feed 

pipe, down pipes, pipe straps and shields, remaining steel cover plates and bolts, and railing 

support steel. The IM was also intended to prevent the potential spread of additional 

contamination to surrounding areas by cleaning up fallen metal fragments from the concrete 

launch pad, as well as removing soil from trenches on the launch pad that was potentially 

affected by PCB-containing paint chips from the Pedestal.  The technical approach for the 

Pedestal portion of the IM was developed based on a series of visual and physical inspections by 

licensed Structural and Civil Engineers, as well as material sampling and testing, as detailed in 

the August 2019 IWP.  A site plan of the launch pad area where the Pedestal is located is shown 

on Figure A-2. 

1.4 INTERIM MEASURE TEAM 

Tetra Tech self-performed the IM and employed several local and national subcontractors.  Table 

1-1 lists the project support entities and their functions during IM activities.  
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Table 1-1.  Project Support Companies 

COMPANY FUNCTION 

American Waste Management Services 
1 American Way 

Warren, OH 44484 
Transportation and disposal broker 

Cypress Mulch and Sod, Inc. 
7300 US 1 South 

Titusville, FL 32780 
Backfill supplier 

Eurofins TestAmerica, Tampa 
6712 Benjamin Road, Suite 100 

Tampa, FL 33634 

Waste characterization and monitoring well 
sample laboratory analyses 

Soil Tech 
7611 East Broadway Avenue 

Tampa, FL 33619 

Transportation for PCB remediation waste 
less than 50 mg/kg disposal 

Synergy Equipment 
8151 North Orange Blossom Trail 

Orlando, FL 32810 
Heavy equipment rental 

Waste Connections of Osceola County, LLC – 
JED Landfill 

1501 Omni Way 
St Cloud, FL 34773 

Landfill for PCB remediation waste less than 
50 mg/kg disposal 

 

1.5 DOCUMENT ORGANIZATION 

The remainder of this document is organized as follows: 

Section II: Interim Measure Implementation – summarizes pre-mobilization/mobilization, site 

preparation, Pedestal hazard abatement activities, soil removal activities, site restoration, and 

demobilization activities performed as a part of the IM. 

Section III: Interim Measure Summary – summarizes the IM.  

Section IV: References – lists the documents referenced in this CCR. 
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SECTION II  

INTERIM MEASURE IMPLEMENTATION 

The Pedestal hazard abatement portion of the IM was conducted in general accordance with the 

August 2019 IWP.  Soil on the launch pad that was potentially affected by PCB-containing paint 

chips, which may have flaked off naturally or during Pedestal hazard abatement activities, was 

also removed as part of the IM.  IM implementation consisted of pre-mobilization/mobilization, 

site preparation, Pedestal hazard abatement activities, soil removal activities, site restoration, and 

demobilization.  Permitting and planning documentation required to conduct the IM activities are 

provided in Appendix B.  A photographic log (digital image documentation) of IM field 

activities is presented in Appendix C, and an activity log summarizing day-to-day activities 

associated with field implementation is provided in Appendix D. 

2.1 PRE-MOBILIZATION/MOBILIZATION 

Pre-mobilization activities included securing site access for the field crew and subcontractors, 

collecting waste characterization samples, procuring supplies and equipment for the Pedestal 

hazard abatement and soil removal, and obtaining the necessary permits and documentation to 

conduct IM activities.   

In addition to the pre-mobilization field activities, several coordination and permitting actions 

were required prior to commencing fieldwork, which included: 

• KSC Record of Environmental Consideration (REC) – A KSC Environmental Checklist 

was submitted to receive a KSC REC.  The REC was received on June 25, 2020 and 

outlined the non-permit and permit requirements to be followed for the project.   

• Wildlife Survey – Based on previous observations of an owl in one of the down pipes on 

the Launch Pedestal, Tetra Tech coordinated with the KSC Wildlife Ecologist to evaluate 

the potential for wildlife inhabiting the Pedestal.  No inhabiting wildlife was identified 

and the KSC Wildlife Ecologist installed a blocking material to ensure that no wildlife 

would enter the down pipes, which were planned to be removed as part of the IM.    
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• AF Form 332 – Because LC34 is located at CCSFS, formerly CCAFS, a Base Civil 

Engineer Work Request (AF Form 332) to the Air Force was required to identify any 

requirements (i.e., dig permit, environmental impact analysis, etc.) necessary to complete 

the project.  The approved AF Form 332 was received on July 1, 2020.  

• AF Form 103 – Based on the AF Form 332, a Utility Locate/Dig Permit (Base Civil 

Engineering Work Clearance Request, AF Form 103) was required and obtained from the 

Air Force prior to any excavation activity.  The approved AF Form 103 was received on 

July 28, 2020. 

• Memorandum of Agreement (MOA) – Since LC34 is a part of the National Historic 

Landmark District, a consultation between KSC and the Florida State Historic 

Preservation Office (SHPO) and National Park Service (NPS) was conducted under 

Section 106 of the National Historic Preservation Act.  The Air Force was involved with 

all aspects of the Section 106 consultation; however, NASA was the lead agency since 

the project was environmental remediation related.  A MOA between KSC and Florida 

SHPO, with NPS as a concurring party, was prepared to detail the extent of the work to 

be conducted and to minimize adverse effects of the historic landmark.  The MOA was 

signed by all parties in March 2020.  

• Hot Work Permit – A hot work permit was required for the use of a reciprocating saw 

and angle grinder to cut the Torus Ring (including the pipe straps and shields) into 

sections and to grind bolts that could not be removed with an impact wrench.  No torches 

were used.  The Hot Work Permit was obtained during the IM on September 17, 2020 

once it was determined hot work was necessary. 

Copies of all permits and the MOA were kept on site during the IM and are provided in 

Appendix B of this report.  

Construction equipment and materials were mobilized on September 8, 2020.  Upon mobilization 

to the site, a Nuts and Bolts Safety Kick-off Meeting was held with the Tetra Tech Construction 

Manager and field personnel, NASA Safety, and the NASA Remediation Project Manager prior 

to beginning work.   
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2.2 SITE PREPARATION 

Site preparation consisted of setting up a project support area.  The project support area consisted 

of a construction fence to keep unauthorized personnel and visitors out of the launch pad area.  

Project sign boards were set up outside of the fenced area to inform visitors of the activities 

occurring.  Copies of the project sign boards can be found in Appendix B.  NASA also contacted 

tour groups that regularly visit LC34 to inform them of the IM work that would be taking place 

at the site.  Additionally, as a part of the MOA stipulations agreed upon, KSC personnel 

photographed the Pedestal to document pre-abatement conditions for SHPO and NPS archival 

purposes. 

2.3 PEDESTAL HAZARD ABATEMENT 

This section discusses the activities conducted to install an anchor system on the underside steel 

panels of the Pedestal, as well as deconstruct and remove the top-side steel elements of the 

Pedestal, which included the torus ring, feed pipe, down pipes, pipe straps and shields, remaining 

steel cover plates and bolts, and railing support steel. The layout of the anchor system is shown 

on Figure A-3, and the elements removed from the Pedestal are shown on Figure A-4.  

Photographs of the Pedestal hazard abatement activities are provided in Appendix C, and details 

of daily construction activities are included in Appendix D. 

 Installation of Anchors.  Based on the extent of corrosion around existing anchors 

holding up the steel panels on the underside of the Pedestal, additional anchors were installed on 

the underside steel panels to ensure a safe working environment.  The anchor system installed 

was implemented in two phases.  “Phase 1” of the anchor system was installed in accordance 

with the design drawings, the Structural Engineer’s recommendations and proposed layout, and 

the manufacturer’s requirements, as outlined in the IWP (NASA, 2019), to ensure safe working 

conditions for the duration of deconstruction activities.  “Phase 2” of the anchor system was 

installed after the deconstruction activities were complete.  The “Phase 2” anchors were installed 

to stabilize steel plates not included in “Phase 1” and eliminate the safety hazard of falling steel 

panels for up to one year, per Structural Engineer design calculations.   
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Anchor installation activities were conducted from September 9, 2020 to September 14, 2020 for 

“Phase 1” and November 13, 2020 to November 20, 2020 for “Phase 2”.  A Tetra Tech Field 

Engineer was responsible for overseeing the work to ensure that the anchor system was installed 

in accordance with the requirements.  The anchor system was installed working from a scissor 

lift.  A telehandler was used to provide temporary bracing to each individual panel undergoing 

anchor installation. A total of 77 anchors were installed (26 anchors in “Phase 1” and 51 anchors 

in “Phase 2”).  The layout of the anchor system is included on Figure A-3, and the design 

packages with details of anchor system installation is included in Appendix E. 

 Torus Ring, Feed, and Down Pipe Deconstruction.  Torus ring (including pipe straps 

and shields), feed, and down pipe deconstruction activities were conducted on September 15 and 

16, 2020.  The deconstruction activities were completed after installation of the Phase 1 anchor 

system.  Based on field assessment, it was determined that the safest and most efficient 

deconstruction method was to cut the pipes into sections and lower the sections down with a 

telehandler.  A reciprocating saw and angle grinder was used to cut the pipes into sections, which 

were then carefully lowered and placed into a roll-off box.  The cutting of the pipe bracing and 

pipe sections was completed from a manlift.  Per Air Force request, a section of the torus ring 

was salvaged and turned over to the Air Force for cleaning and museum display.  Figure A-4 

shows the torus ring, feed, and down pipe locations on the Pedestal.  

 Top-Side Steel Deconstruction.  The remaining steel on the top-side of the Pedestal 

(cover plates, bolts and railing support steel) was removed from the structure as shown on Figure 

A-4.  Top-side steel deconstruction activities were conducted from September 18, 2020 to 

October 1, 2020.  The steel elements were removed methodically using various means, as 

appropriate.  Most elements were removed by unscrewing the steel bolts using an impact wrench.  

Bolts that could not be removed were grinded down using an angle grinder.  The work was 

conducted from the manlift.  All deconstructed material was securely attached to the telehandler 

and lowered down and placed in a roll-off box for removal from site.   

 Pedestal Bulk Waste Transportation and Disposal.  Steel plates, pipe sections, and 

bolts removed from the Pedestal with the paint coating intact were classified as PCB bulk 

product waste.  All PCB bulk product waste was placed directly into roll-off boxes until 



LC34 CCR 
Revision: 0 

February 2021 
 

2-5 

transported for disposal.  All PCB bulk product waste was disposed of at the KSC Schwartz 

Road Landfill, which is a permitted non-hazardous waste landfill, in accordance with Code of 

Federal Regulations 761.62 (b), “Disposal in solid waste landfills.”  Approximately ten tons of 

material was disposed of at KSC Schwartz Road Landfill. The waste tickets for the roll-off boxes 

of PCB bulk product waste are provided in Appendix F. 

2.4 SOIL REMOVAL 

In conjunction with Pedestal hazard abatement activities, soil located in encased utility trenches 

within and around the perimeter of the launch pad were excavated.  No soil samples were 

collected to confirm the presence or absence of PCBs; however, small fragments of metal, which 

presumably fell from deteriorating portions of the Pedestal, were visible in the surface of the soil.  

Since the metal fragments potentially still had PCB-containing paint on them, soil from all of the 

trenches was removed as a precaution.  The trench locations are shown on Figure A-5.   

 Waste Characterization.  Tetra Tech contracted American Waste Management Services 

to coordinate Waste Connections of Osceola County, LLC – JED Landfill in St. Cloud, Florida 

for soil disposal.  One composite sample for waste characterization was collected on July 27, 

2020, and analyzed for volatile organic compounds, semi-volatile organic compounds, PCBs, 

dioxins/furans, eight RCRA metals, and Toxicity Characteristic Leaching Procedure extraction 

for metals.  The locations of sample aliquots collected for waste characterization are shown on 

Figure A-5.  The sample results, which included PCBs detected at 1.8 mg/kg, indicated disposal 

of soil at a RCRA Subtitle D Landfill was appropriate (i.e., Waste Connections of Osceola 

County, LLC – JED Landfill).  The laboratory analytical data package for the waste 

characterization sample is included in Appendix G, and the waste profile is included in Appendix 

F. 

 Excavation.  Excavation activities began on September 14, 2020 and were completed on 

October 5, 2020.  Approximately 133 cubic yards (223 tons) of soil were excavated from the 

trenches on the LC34 launch pad.  Soil in the trenches was excavated to 0.5 feet below land 

surface.   An overview of areas excavated is shown on Figure A-5.  Excavations were completed 

using a small excavator and hand digging.  Excavated soils were temporarily stockpiled on 
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visqueen and subsequently loaded into transportation and disposal (T&D) trucks (see Figure A-2 

for stockpile location).  With the trenches still open, magnets were used to pick up any loose 

metal fragments still remaining, which were then disposed of with the steel components removed 

from the top-side of the Pedestal.   

Following excavation of these areas, a decontamination pad was set up.  Water used for 

decontamination of excavation equipment was supplied by a fire hydrant through a backflow 

preventer.  The decontamination water was transferred from the decontamination pad to a 55-

gallon drum via a sump pump.  The drum of decontamination water was managed as 

investigative derived waste (IDW) in accordance with the KSC’s IDW Management Plan. 

Additional details of daily construction activities are provided in Appendix D. 

 Transportation and Disposal.  Tetra Tech contracted American Waste Management 

Services to coordinate trucking procurement.  Transportation of soil was provided by Soil Tech 

(see Table 1-1).  A total of seven truckloads containing a total of 233 tons of soil were sent to 

Waste Connections of Osceola County, LLC – JED Landfill in St. Cloud, Florida on October 7 

and 8, 2020.  Ingress and egress to the site for trucks hauling the soil were through the CCSFS 

gate along Samuel C. Phillips Parkway (see Figure A-1).  T&D trucks used the on-site traffic 

route depicted on Figure A-2.  Prior to leaving the site, each T&D truck was inspected by Tetra 

Tech personnel to ensure that the tailgate was latched, automatic tarps were in place, and no 

residual soil remained on the siderails or tailgate.  The off-site transportation vehicles were 

weighed both loaded and empty at the disposal facilities.  The weight tickets and manifests for 

off-site disposal are provided in Appendix F. 

 Backfilling.  Backfilling began after excavation activities were completed.  Backfilling 

activities were conducted on October 2 and 5, 2020.  A total of seven truckloads of  ¾-inch 

granite stone (approximately 194 tons) were supplied by Cypress Mulch and Sod (see Table 1-1).  
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The granite stone was placed directly into the excavated trenches and evenly spread until level 

with the existing concrete pad.   

2.5 SITE RESTORATION 

Final site restoration consisted of vacuuming the top-side of the Pedestal and the entire concrete 

launch pad area using a High Efficiency Particulate Air (HEPA) vacuum to remove any metal 

fragments that had fallen before or during Pedestal hazard abatement activities.  Vacuuming took 

place throughout the duration of the project as the metal fragments fell off of the deteriorating 

elements removed from the Pedestal.  A final round of vacuuming was conducted following 

completion of all Pedestal hazard abatement and soil removal activities.  Additionally, the metal 

barriers that typically surround the Pedestal were positioned back in place to prevent visitors 

from walking beneath the structure.  Metal fragments were disposed of with the steel 

components removed from the top-side of the Pedestal.  

2.6 DEMOBILIZATION 

Demobilization from LC34 occurred in two phases; on October 9, 2020 and on November 20, 

2020.  The first demobilization consisted of removing equipment and materials needed for the 

Pedestal hazard abatement and soil removal activities, as well as the project support area.  The 

second demobilization consisted of removing equipment needed for the “Phase 2” anchor 

installation and any other miscellaneous material remaining in the IM area.  
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SECTION III  
INTERIM MEASURE SUMMARY  

This IM was completed to mitigate any continuing source of contamination associated with 

residual PCB-containing paint on the Launch Pedestal.  Based on sampling results, this was 

limited to the steel elements on the top-side of the Pedestal, which included the torus ring, 

feed pipe, down pipes, pipe straps and shields, remaining steel cover plates and bolts, and 

railing support steel.  The rest of the Pedestal remained unchanged and in-place.  The IM also 

mitigated the potential spread of additional contamination to surrounding areas by removing 

fallen metal fragments from the concrete launch pad, as well as soil from trenches on the 

launch pad where PCB-containing paint chips may have accumulated prior to or during 

Pedestal hazard abatement activities.   

IM activities were completed between September and November 2020.  The first step of the 

IM included installing an anchor system, which was completed in two phases as detailed on 

Figure A-3 and in Appendix E.  The “Phase 1” portion included 26 anchors, which were 

installed to ensure safe working conditions during Pedestal hazard abatement activities.  After 

the Phase 1 anchor system was installed, deconstruction of the top-side steel elements was 

completed, as shown on Figure A-4.  The steel elements removed from the Pedestal were 

classified as PCB bulk product waste and were disposed of at the KSC Schwartz Road 

Landfill.  Following deconstruction activities, the “Phase 2” portion of the anchor system was 

installed, which included an additional 51 anchors to remove potential falling hazards of the 

underside steel plates for up to one year, per Structural Engineer design calculations.   

For the soil removal portion of the IM, soil from all of the trenches located within and around 

the launch pad was removed due to potential contamination from fallen metal fragments that 

may have had residual PCB-containing paint (see Figure A-5).  Approximately 233 tons of 

soil were excavated and transported off site for disposal at the Waste Connection of Osceola 

County, LLC – JED Landfill in St. Cloud, Florida.  The excavation area was backfilled with 

¾-inch granite stone.  Final site restoration activities included clearing any metal fragments 

from the concrete launch pad and top-side of the Pedestal using a HEPA vacuum to further 

remove any potential sources of PCB contamination to the surrounding area.  
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Based on completed IM activities and previous sampling results from the underside of the 

Pedestal, there is no known source of PCBs remaining on the Launch Pedestal that are acting 

as a continuing source of environmental contamination.  The soil removal from trenches and 

cleanup of fallen metal fragments from around the launch pad has also mitigated potential 

sources of PCB contamination to the surrounding area.   
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Avoid Verbal Orders
TO: SI-E2/Mike Deliz DATE: 06/25/2020
FROM: SI-E3/Environmental Management Branch
SUBJECT: KSC Record of Environmental Consideration (REC) REC #: 11132

1. PROJECT INFORMATION

Project Title:  Launch Pedestal Hazard Abatement at Launch Complex 34 (LC34)

Project Lead:  Mike Deliz, SI-E2, 321-867-6971 Project No.:  ENV 1634A(2)

Project Description:  
The purpose of this hazard abatement project is to remove steel elements from the Launch Pedestal at Launch Complex 
34 that are a continuing source of polychlorinated biphenyl (PCB) contamination. Based on sample results, only the steel 
elements from the top-side of the Launch Pedestal will be removed and will include the torus ring, feed pipe, down pipes, 
pipe straps and shields, cover plates, railing support steel, and bearing ring plates and bolts (see Figures 1 and 2 
attached to environmental checklist). The rest of the Launch Pedestal will remain unchanged and in-place. For safety 
purposes, an anchor system (screw anchors) will be installed in the underside steel ceiling plates prior to removing the 
steel elements from the top-side of the Pedestal. The steel elements removed from the Pedestal will be disposed of at 
the KSC Landfill. Fallen debris (rust) will also be cleaned up from the concrete and earthen trenches on the launch pad 
and disposed of accordingly.   
This project has been coordinated with the State Historic Preservation Officer (SHPO) and National Park Service (NPS) 
through the Section 106 consultation process, and a Memorandum of Agreement was executed between these agencies 
and NASA on 23 March 2020. NASA has also communicated this project with the 45th Space Wing. 
EPB Reviewer:  LPH Facility No.:  LC34, SWMU CC054

2. NEPA DETERMINATIONS

a. Categorical Exclusions per 14 CFR Part 1216.304(d) e. Centerwide EIS

b. Environmental Assessment (EA) Required f. AF Project on KSC/813

c. Environmental Impact Statement (EIS) Required g. NASA Project on CCAFS/813

d. Existing FONSI or ROD

3. ENVIRONMENTAL REQUIREMENTS

a. Non-Permit Requirements YES NO

b. Permit Requirements YES NO

2.a.1.  CATEGORICAL EXCLUSION (CATEX):  This project is categorically excluded (CATEX) from further NEPA
review as defined in 14 CFR 1216.304(d)(2)(i) Routine maintenance, minor construction or rehabilitation, minor
demolition, minor modification, minor repair, and continuing or altered operations at, or of, existing NASA or
NASA-funded or -approved facilities and equipment, such as buildings, roads, grounds, utilities, communication
systems, and ground support systems, such as space tracking and data systems. For additional information, please
contact Don Dankert of the NASA Environmental Management Branch (SI-E3, 321-861-1196).

2.g.1.  NASA PROJECT ON AF PROPERTY:  This project is located on CCAFS property.  Coordination with the 45th
CES/CEIE is required prior to any construction activity at this facility.  AF Form 813 must be completed for project review
by the Air Force.  Contact Eva Long (853-0910, 45 CES/CEIE) if clarification is required.
NOTE: NASA has coordinated with the 45th Space Wing on proposed action.

3.a.1.  SOLID WASTE MANAGEMENT UNIT (SWMU):  This project includes work within the boundary of SWMU
#C054, "Launch Complex 34". A SWMU designation means a site has had historical operations with the potential to
impact the environment. This area is being investigated by the NASA Remediation Group under Remediation Project
Manager (RPM) Mike Deliz (SI-E2, 867-6971) of the Environmental Assurance Branch. A Land Use Control
Implementation Plan (LUCIP) has been prepared for the SWMU. These controls are necessary to prohibit residential
exposure to soil and groundwater present at the site.



Avoid Verbal Orders
TO: SI-E2/Mike Deliz DATE: 06/25/2020
FROM: SI-E3/Environmental Management Branch
SUBJECT: KSC Record of Environmental Consideration (REC) REC #: 11132
All workers involved in subsurface/dewatering work must be notified (HAZCOM) of the potential for contamination 
present and it is recommended that an Industrial Hygienist be consulted for determination of required personal 
protective equipment (PPE). Handle potentially contaminated soils or groundwater in accordance with site work plan. 
Utilize PPE as required by Health and Safety Plan.

3.a.2.  HAZARDOUS/NON-HAZARDOUS WASTE: All hazardous and non-hazardous wastes generated during the 
interim measure must be properly containerized, stored, labeled, manifested, shipped, and disposed of in full regulatory 
compliance. Hazardous wastes generated by this activity must be manifested, shipped, and disposed of under either the 
remediation contractor's or NASA's Environmental Protection Agency (EPA) identification number. The contractor shall 
maintain copies of waste management records and manifests onsite and make them available for review by NASA upon 
request.

If wastes are managed, controlled and disposed of using the NASA EPA identification number, the KSC Waste 
Management requirements outlined in KNPR 8500.1 must be followed. A Process Waste Questionnaire (PWQ), KSC 
Form 26-551 along with any supporting documentation (MSDS, product formulation, lab analyses) must be submitted to 
the KEMCON/IMSS Waste Management Office for each waste stream generated. That office will then generate a 
Technical Response Package (TRP) which will give direction on proper handling, storage, and disposal of the waste 
stream. Please contact KEMCON/IMSS Waste Management Services at 867-8642 if assistance is required. 

The remediation contractor is responsible for any spills, releases, or other environmental contamination that occurs as a 
result of the proposed activities. A KSC Pollution Incident Report (PIR) Form (KSC Form 21-555) must be completed 
and submitted to the NASA Environmental Assurance Branch within three (3) calendar days of the incident.

3.a.3. HAZARDOUS AND CONTROLLED WASTE - POLYCHLORINATED BIPHENYLS (PCBs): Non-oil filled 
equipment with greater than 50 ppm PCBs on the painted surfaces may go to the KSC landfill for disposal.  PCBs have 
been regularly detected in various building materials (such as paints, coatings, caulk, mastic, window glazing, etc.) 
across KSC and CCAFS.  Construction and demolition debris that has not been tested for PCBs or has been found to 
contain PCBs greater than 50 ppm will be accepted at the KSC landfill but must be managed according to PCB bulk 
product waste storage regulations until disposal in the landfill.  This includes covering the materials and storing them on 
an impermeable surface for protection against precipitation and prevention of soil contamination.  In addition to window 
caulking, paint coatings, and electrical equipment, transformer concrete pads and other surrounding materials may 
contain PCB contamination.  To determine if surrounding media and/or surfaces to be disturbed/disposed of have been 
contaminated by past actions with oils containing PCBs, contact KEMCON Waste Management.  They will determine the 
applicable regulatory requirements and guidance for the proper management of the waste PCB materials.  Please follow 
the PWQ/TRP process for waste disposal.  All concrete associated with oil-containing electrical equipment must be 
disposed through KEMCON Waste Management as regulated PCB waste.

3.a.4. PAINT DISTURBANCE/REMOVAL:  This project will involve disturbance of paint coatings.  Unless known to be 
non-hazardous, the coatings must be sampled and analyzed for the 8 RCRA hazardous metals (Ag, As, Ba, Cd, Cr, Hg, 
Pb, and Se) and PCBs.  If the coatings contain heavy metals or PCBs, OSHA standards must be followed. It is 
recommended that the control zone and personal protective equipment requirements established in the lead standard be 
complied with to prevent exposure to workers and adjacent unprotected areas.  The sampling analysis will dictate the 
level of PPE required and the handling/disposal requirements.  Contact your company's Safety and Health Office or 
KEMCON Industrial Hygiene (IH) for recommendations on personal protective equipment (PPE).  IMSS IH can be 
contacted at 867-2400 or at KSC-DL-EnvHealth/(KSC-DL-EnvHealth@mail.nasa.gov).  Paint chips, rust, debris, blast 
media, etc. generated during preparation of metal, fiberglass, or concrete surfaces and/or deconstruction will be 
contained and disposed of according to waste management guidelines given above in Item 3.a.2.



Avoid Verbal Orders
TO: SI-E2/Mike Deliz DATE: 06/25/2020
FROM: SI-E3/Environmental Management Branch
SUBJECT: KSC Record of Environmental Consideration (REC) REC #: 11132
Recycling of painted materials:  Painted non oil-filled electrical equipment and other painted materials may go to the 
KSC Reutilization, Recycling, and Marketing Facility (RRMF) or taken off KSC for salvage by a contractor if PCBs are 
less than 50 ppm.  Oil-filled and grease or oil-contacted equipment with PCB concentrations less than 50 ppm in the oil 
and in the paint on the equipment may go to the contractor or the RRMF for reuse.  There is no requirement for TCLP 
analysis on items to be reused. 

Disposal of painted materials:  Painted construction and demolition waste items will be accepted at the KSC Class III 
Landfill without PCB or TCLP analysis.  Construction and demolition debris that has not been tested for PCBs or has 
been found to contain PCBs greater than 50 ppm will be accepted at the KSC landfill but must be managed according to 
PCB bulk product waste storage regulations until disposal in the landfill.  This includes covering the materials and storing 
them on an impermeable surface for protection against precipitation, and prevention of soil contamination. 
Oil-filled and grease or oil contacted equipment with PCB concentrations greater than or equal to 50 ppm in the oil or in 
the paint on the equipment must be managed as regulated PCB waste. 

Welding/torch cutting: Organizations shall not directly torch cut or use heat on any materials that contain PCBs as 
burning of PCBs can create toxic byproducts (such as dioxins).  Paint samples shall be collected and analyzed for PCBs 
prior to using heat or torch cutting of materials that could potentially contain PCBs.  Heating or torch cutting of materials 
with PCBs is a regulatory violation and is prohibited without a permit issued by the EPA.  See KNPR 8500.1 for details.

3.a.5.  HISTORIC PROPERTY: LC 34 is part of the Cape Canaveral National Historic Landmark District (8Br216).  A 
Section 106 consultation with the State Historic Preservation Officer (SHPO) and National Park Service (NPS) has been 
completed.  A Memorandum of Agreement was executed between these agencies and NASA on March 23, 2020. The 
project may proceed as planned.  Contact Jeanne Ryba (SI-E3, 867-7824) with questions.

3.a.6. THREATENED AND ENDANGERED SPECIES:  This project has the potential to affect the protected gopher 
tortoises.  Measures must be taken to minimize impacts to their habitat. If gopher tortoise burrows are identified within 
25 feet of excavation, laydown, or equipment staging areas, contact Becky Bolt (IMSS-200, 867-7330) for a biological 
survey prior to beginning work.

3.b.1.  EXCAVATION PERMIT:  A KSC Excavation Permit will be required for any digging proposed by this project. 
Please contact the Utility Locate/Excavation Permit Request Customer Helpline at 867-2406 or go to website at
http://epr.ksc.nasa.gov/Home/ for an underground utility scan and dig permit.  NOTE:  If a trench or pit is to be left open 
all day or overnight, the trench/pit must be checked for trapped animals at the beginning and end of each work shift.  If 
an animal is observed trapped, contact Becky Bolt (IMSS-200, 867-7330) or the Duty Office (861-5050, email
KSC-BOSS-DutyOffice@mail.nasa.gov) to arrange removal/release.  Do not handle the animal(s).

No other environmental issues were identified based upon the information provided in the KSC Environmental Checklist.  
This Record of Environmental Consideration (REC) does not relinquish the project lead from obtaining and complying 
with any other internal NASA permits or directives necessary to ensure all organizations potentially impacted by this 
project are notified and concur with the proposed project.

Due to potential changes in regulations, permit requirements and environmental conditions, statements in this REC are 
valid for 6 months, and subject to review after this period. It is the responsibility of the project lead to submit current 
project information for a REC update prior to project commencement if REC is older than 6 months; and also to notify 
the Environmental Management Branch (SI-E3) if the scope of the project changes at any time after the REC is issued.

http://epr.ksc.nasa.gov/Home/
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TO: SI-E2/Mike Deliz DATE: 06/25/2020
FROM: SI-E3/Environmental Management Branch
SUBJECT: KSC Record of Environmental Consideration (REC) REC #: 11132
M. Deliz/SI-E2
cc:
M. Jonnet/Tetra Tech 
B. Bolt/IMSS-200
J. Ryba/SI-E3
E. Long/45 CES/CEIE

4. Upon evaluation of the subject project, the above determinations have been made and identified.  Contact the
Environmental Management Branch (SI-E3) at 861-1196 for re-evaluation should there be any modifications to
the scope of work.

06/25/2020 00:00

James Brooks Date



 

 

 

B.2 BASE CIVIL ENGINEER WORK REQUEST – AF FORM 332 

  













CE SWO

FIRE If welding or cutting is required, a hot work permit is required.  Request must 
be made 24 hours prior to the beginning of any work.  

SAFETY No Issues.
SITING No Issues.  T Leech
IRP No issues.  

ENVIRO
CATEX A2.3.29. Appears all Environmental concerns have been adequately 
addressed.  Understood that all waste materials will be disposed of at KSC 
Landfill.

SECURITY No Issues
CLOIS REAL PROP Permit SPCCAN 2-07-0041 Expires 8/31/2027
CLOIS ENV No Issues

2 REMOVE STEEL ELEMENTS FROM LAUNCH PEDESTAL                                                                        
SWO 30251109, 103 required.                                                                                                                                           
*Please read and comply to all remarks made by reviewers written on 332, within this 
section and email direction attached to this package. 103 submissions and reviewer contact 
request can be sent to workmgt@us.af.mil Real Property, facility, Space Allocation 
requirements, 1354's etc., will need to be sent to 45CES.CLOIS.AssetManagement@us.af.mil

CX 34 MARK JONNET 412-921-
8662

6/23/2020
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ROBERT CABANA Digitally signed by ROBERT CABANA
Date: 2020.03.23 15:02:19 -04'00'

See Next Page for Concurrence



KCA-4636 
Rev. Basic 

Execution of this MOA by NASA KSC and SHPO and implementation of its terms evidence that 
NASA KSC has taken into account the effects of this undertaking on historic properties and 
afforded the ACHP an opportunity to comment. 

SIGNA TORIES: 

NA TIONAL AERONAUTICS AND SPACE ADMINISTRATION 
JOHN F. KENNEDY SPACE CENTER 

By: __ 
Robert D. Cabana 
Director 

DATE 

FLORIDA STATE HISTORIC PRESERVATION OFFICE 

By: __ 
Timothy Parsons 
Florida State Historic Preservation Officer 

DATE 

NA 

By: ~~~---------------tT_----------------------4-_r------------ 
Ro ert Vogel 
National Park Service Regional Director 
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Launch Complex 34 

Launch Pedestal Environmental Restoration Project  

An Environmental Restoration Project is underway to deconstruct and remove degraded 

pieces of metal that are causing flakes of rust debris to fall off the Launch Pedestal. The 

project is intended to prevent the potential spread of metal rust debris to the surrounding 

environment, to ensure the safety of site visitors, and to preserve the history and integrity 

of the Pedestal structure.  

Launch Pedestal Facts 

• The Pedestal stands 27 feet tall and is 42 by 42 

feet in area  

• It was built in the late 1950s and used by 

NASA’s Apollo Space Program for launching 

Saturn rockets from 1961 to 1968  

• The Pedestal is constructed of reinforced       

concrete that is encased with 3/8” coated steel 

liner plates along the flame-contact faces  

• The steel liner plates, Torus ring and supports, 

deluge piping, and miscellaneous embedded steel 

items currently remain on the structure in various 

stages of degradation.  

Project Tasks 

• Installation of an anchor system to protect 

construction workers during deconstruction 

activities. 

• Deconstruction and removal of the torus ring, 

associated feed pipe and down pipes.  

• Deconstruction and removal of the remaining 

liner plates and railing support steel from the 

top-side of the Pedestal. 

• Collection and disposal of large and small  

debris generated during deconstruction        

activities. 

Contact Information 

NASA Mail Code SI-E2 Building K-1547 

Kennedy Space Center, FL 32899-0001 

 

Michael Deliz Phone: 321.867.6971 

Email: Michael.j.deliz@nasa.gov 

 

Lindsay Morgan Phone: 321.867.5352 

Email: Lindsay.a.morgan@nasa.gov 

 

Agency Collaboration 

The project is being conducted by NASA in 

cooperation with the U.S. Air Force, Florida 

Department of Environmental Protection, and 

National Historic Landmark (NHL) agencies 

including the Florida State Historic Preservation 

Office (SHPO), the National Park Service (NPS), 

and the Advisory Council on Historic Preservation 

(ACHP).  

Top-side of Pedestal,  2019 

Underside of Pedestal,  2019 

Aerial view, 1960 

Saturn Rocket, 1961 



Launch Complex 34 

Launch Pedestal Environmental Restoration Project  

An Environmental Restoration Project is underway to deconstruct and  

remove degraded pieces of metal that are causing flakes of rust debris to fall off the 

Launch Pedestal. The project is intended to prevent the potential spread of metal rust  

debris to the surrounding environment, to ensure the safety of site visitors, and to  

preserve the history and integrity of the Pedestal structure. 

Contact Information 

Michael Deliz Phone: 321.867.6971 

Email: Michael.j.deliz@nasa.gov 

NASA Mail Code SI-E2 Building K-1547 

Kennedy Space Center, FL 32899-0001  

Lindsay Morgan Phone: 321.867.5352 

Email: Lindsay.a.morgan@nasa.gov 

Q: What is NASA removing from the Launch Pedestal?  

A: Only the metal pieces highlighted yellow in the photos  

below. The rest of the Pedestal will remain unchanged. 

Top-side view of Pedestal 

Underside View of Pedestal 

Torus Ring 

Feed Pipe / 

 Down Pipes 

Pipe Straps 

Cover Plates 

Railing Steel 
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Figure 1: 9/9/2020 9:58:08 AM; Bracing underside steel plate for anchor installation 

 

Figure 2: 9/9/2020 10:05:40 AM; drilling hole for anchor installation 
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Figure 3: 9/9/2020 10:19:06 AM; drilling hole for anchor installation 

 

Figure 4: 9/9/2020 10:25:28 AM; drilling hole for anchor installation 
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Figure 5: 9/9/2020 1:07:50 PM; drilling hole for anchor installation 

 

Figure 6: 9/9/2020 1:12:34 PM; anchor installation 
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Figure 7: 9/9/2020 1:14:05 PM; newly installed anchor on underside steel plate 

 

Figure 8: 9/10/2020 8:50:29 AM; looking at underside steel plates with newly installed anchors 
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Figure 9: 9/10/2020 10:32:18 AM; vacuuming steel fragments from launch pad 

 

Figure 10: 9/10/2020 11:55:30 AM; drilling hole for anchor installation 
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Figure 11: 9/11/2020 10:11:15 AM; drilling hole for anchor installation 

 

Figure 12: 9/11/2020 10:11:41 AM; vacuuming trench on launch pad near Pedestal 
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Figure 13: 9/11/2020 10:14:20 AM; looking at underside steel plates with newly installed anchors 

 

Figure 14: 9/11/2020 10:14:39 AM; looking at underside steel plates with newly installed anchors 
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Figure 15: 9/14/2020 9:27:00 AM; looking at underside steel plates with newly installed anchors 

 

Figure 16: 9/14/2020 10:16:35 AM; drilling hole for anchor installation 
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Figure 17: 9/14/2020 2:26:17 PM; looking at underside steel plates with newly installed anchors 

 

Figure 18: 9/15/2020 9:35:05 AM; facing NE, excavated trenches of NW side of launch pad 
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Figure 19: 9/15/2020 9:36:18 AM; facing SW, excavated trenches on NW side of launch pad 

 

Figure 20: 9/15/2020 9:36:34 AM; facing SW, excavated trenches on NW side of launch pad 
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Figure 21: 9/15/2020 9:36:57 AM; facing S, excavated trenches on W side of launch pad 

 

Figure 22: 9/15/2020 10:48:11 AM; securing section of Torus Ring to telehandler 
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Figure 23: 9/15/2020 11:08:19 AM; lowering section of Torus Ring into roll-off box 

 

Figure 24: 9/15/2020 11:57:01 AM; lowering section of Torus Ring into roll-off box 
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Figure 25: 9/15/2020 11:57:18 AM; lowering section of Torus Ring into roll-off box 

 

Figure 26: 9/15/2020 12:03:52 PM; looking into section of Torus Ring 
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Figure 27: 9/15/2020 2:00:40 PM; lowering section of Torus Ring  

 

Figure 28: 9/15/2020 2:00:46 PM; top of Pedestal with multiple sections of Torus Ring removed 
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Figure 29: 9/15/2020 2:30:05 PM; lowering section of Torus Ring into roll-off box 

 

Figure 30: 9/15/2020 2:30:30 PM; lowering section of Torus Ring into roll-off box 
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Figure 31: 9/15/2020 2:59:09 PM; lowering Torus Ring support brace into roll-off box 

 

Figure 32: 9/15/2020 3:57:30 PM; looking from underneath Pedestal with sections of Torus Ring removed 
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Figure 33: 9/15/2020 3:57:46 PM; looking from underneath Pedestal with sections of Torus Ring removed 

 

Figure 34: 9/15/2020 4:26:54 PM; looking from underneath Pedestal with sections of Torus Ring removed 
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Figure 35: 9/15/2020 4:27:52 PM; looking from underneath Pedestal at Torus Ring sections to be removed 

 

Figure 36: 9/15/2020 4:28:10 PM; looking from underneath Pedestal with sections of Torus Ring removed 
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Figure 37: 9/15/2020 4:28:48 PM; looking from underneath Pedestal with sections of Torus Ring removed 

 

Figure 38: 9/16/2020 9:46:14 AM; looking from underneath Pedestal with sections of Torus Ring removed 
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Figure 39: 9/16/2020 10:16:59 AM; removing Torus Ring section and down pipe 

 

Figure 40: 9/16/2020 10:19:29 AM; lowering Torus Ring section and down pipe 
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Figure 41: 9/16/2020 10:19:40 AM; lowering Torus Ring section and down pipe 

 

Figure 42: 9/16/2020 10:19:45 AM; lowering Torus Ring section and down pipe 
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Figure 43: 9/16/2020 10:35:11 AM; Torus Ring section and down pipe to be removed 

 

Figure 44: 9/16/2020 1:06:03 PM; removing Torus Ring section  
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Figure 45: 9/16/2020 1:26:13 PM; removing Torus Ring section into roll-off box 

 

Figure 46: 9/16/2020 1:47:50 PM; removing Torus Ring section and down pipe 
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Figure 47: 9/16/2020 1:48:05 PM; removing Torus Ring section and down pipe 

 

Figure 48: 9/16/2020 1:48:20 PM; removing Torus Ring section and down pipe 
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Figure 49: 9/16/2020 1:48:27 PM; lowering Torus Ring section and down pipe 

 

Figure 50: 9/16/2020 1:52:26 PM; looking from underneath Pedestal with Torus Ring removed 
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Figure 51: 9/16/2020 2:17:54 PM; looking from underneath Pedestal with Torus Ring removed 

 

Figure 52: 9/18/2020 10:09:57 AM; Torus Ring section being placed in roll-off box 
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Figure 53: 9/18/2020 11:10:44 AM; preparing to remove remaining steel plates from top side of Pedestal 

 

Figure 54: 9/18/2020 11:14:53 AM; removing steel plates from top side of Pedestal 
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Figure 55: 9/21/2020 9:09:12 AM; facing SW, excavated trench on SE side of launch pad 

 

Figure 56: 9/21/2020 9:09:23 AM; facing NW, excavated trench on SE side of launch pad 
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Figure 57: 9/22/2020 8:13:47 AM; facing N, excavating trench on NW side of launch pad 

 

Figure 58: 9/22/2020 1:39:03 PM; facing NW, vacuuming launch pad 
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Figure 59: 9/24/2020 8:24:03 AM; portions of Torus Ring saved for museum 

 

Figure 60: 9/24/2020 11:29:26 AM; removing top side steel plates 



LC34 CCR Photo Log 
September 2020 – November 2020 

31 
 

 

Figure 61: 9/24/2020 11:30:55 AM; top side steel plate removed from Pedestal 

 

Figure 62: 9/24/2020 2:02:30 PM; removing top side steel plates 
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Figure 63: 9/24/2020 2:46:51 PM; removing top side steel plates 

 

Figure 64: 9/24/2020 3:18:23 PM; removed feed pipe being transfer to roll-off box 
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Figure 65: 9/25/2020 10:48:20 AM; top side of Pedestal with steel plates removed 

 

Figure 66: 9/25/2020 3:59:32 PM; project information boards  
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Figure 67: 9/25/2020 4:00:56 PM; project information boards at SW entrance to launch pad 

 

Figure 68: 9/28/2020 3:40:04 PM; top side of Pedestal with steel plates removed 
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Figure 69: 9/28/2020 3:40:06 PM; top side of Pedestal with steel plates removed 

 

Figure 70: 9/29/2020 10:21:39 AM; lower top side/side edge steel panel 
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Figure 71: 9/29/2020 10:21:42 AM; top side of Pedestal with steel plates removed 

 

Figure 72: 9/29/2020 11:06:23 AM; removing side edge panels from top of Pedestal 
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Figure 73: 9/29/2020 11:06:41 AM; removing side edge panels from top of Pedestal 

 

 

Figure 74: 9/29/2020 11:36:34 AM; granite stone stockpile 
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Figure 75: 9/29/2020 1:45:09 PM; vacuuming debris from down pipe opening 

 

Figure 76: 9/29/2020 3:12:29 PM; sweeping debris off of top of the Pedestal 
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Figure 77: 9/29/2020 3:12:32 PM; vacuuming top of the Pedestal 

 

Figure 78: 9/29/2020 3:12:35 PM; top of the Pedestal following sweeping and vacuuming 
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Figure 79: 9/29/2020 3:12:37 PM; top of the Pedestal after sweeping and vacuuming 

 

Figure 80: 9/29/2020 3:12:39 PM; vacuuming top of the Pedestal 
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Figure 81: 9/29/2020 3:19:45 PM; facing W, excavated trench on NW side of launch pad 

 

Figure 82: 9/29/2020 3:20:34 PM; facing N, excavated trench on NW side of launch pad 
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Figure 83: 9/29/2020 3:20:49 PM; facing NE, excavated trench on N side of launch pad 

 

Figure 84: 9/29/2020 3:21:03 PM; facing E, excavated trench on N side of launch pad 
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Figure 85: 9/29/2020 3:21:17 PM; facing E, excavated trench on N side of launch pad 

 

Figure 86: 9/29/2020 3:21:32 PM; facing SE, excavated trench on NE side of launch pad 
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Figure 87: 9/29/2020 3:21:46 PM; facing SE, excavated trench on NE side of launch pad 

 

Figure 88: 9/29/2020 3:22:12 PM; facing SW, excavated trench on NE side of launch pad 
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Figure 89: 9/29/2020 3:23:07 PM; facing S, excavated trench on E side of launch pad 

 

Figure 90: 9/29/2020 3:23:20 PM; facing S, excavated trench on E side of launch pad 
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Figure 91: 9/29/2020 3:23:36 PM; facing S, excavated trench on E side of launch pad 

 

Figure 92: 9/29/2020 3:25:23 PM; facing NW, excavated trench on E side of launch pad 



LC34 CCR Photo Log 
September 2020 – November 2020 

47 
 

 

Figure 93: 9/29/2020 3:25:40 PM; facing S, excavated trench on SE side of launch pad 

 

Figure 94: 9/29/2020 3:25:58 PM; facing S, excavated trench on SE side of launch pad 
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Figure 95: 9/29/2020 3:26:17 PM; facing SW, excavated trench on S side of launch pad 

 

Figure 96: 9/29/2020 3:27:00 PM; facing SW, excavated trench on S side of launch pad 
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Figure 97: 9/29/2020 3:27:15 PM; facing NW, excavated trench on S side of launch pad 

 

Figure 98: 9/29/2020 3:27:32 PM; facing NW, excavated trench on S side of launch pad 
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Figure 99: 9/29/2020 3:29:59 PM; facing S, excavated trench on W side of launch pad 

 

Figure 100: 9/29/2020 3:30:30 PM; facing S, excavated trench on SW side of launch pad 
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Figure 101: 9/29/2020 3:30:44 PM; facing S, excavated trench on SW side of launch pad 

 

Figure 102: 9/30/2020 10:02:52 AM; backfilling on N side of launch pad 
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Figure 103: 9/30/2020 10:04:58 AM; facing SW, hand digging trench on NE side of launch pad 

 

Figure 104: 9/30/2020 1:48:56 PM; facing E, backfilling trench on E side of launch pad 
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Figure 105: 9/30/2020 3:32:07 PM; top of the Pedestal after sweeping and vacuuming 

 

Figure 106: 9/30/2020 3:32:13 PM; top of the Pedestal after sweeping and vacuuming 
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Figure 107: 9/30/2020 3:32:14 PM; top of the Pedestal after sweeping and vacuuming 

 

Figure 108: 9/30/2020 3:32:16 PM; top of the Pedestal after sweeping and vacuuming 
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Figure 109: 9/30/2020 4:07:57 PM; facing NW, backfilled trench on S side of launch pad 

 

Figure 110: 10/1/2020 3:09:12 PM; facing W, excavated trench of SW side of launch pad 
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Figure 111: 10/1/2020 3:09:21 PM; facing SE, excavated trench on S side of launch pad 

 

Figure 112: 10/1/2020 3:09:40 PM; facing SE, excavated trench on S side of launch pad 
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Figure 113: 10/1/2020 3:09:58 PM; facing E, excavated trench on S side of launch pad 

 

Figure 114: 10/1/2020 3:10:27 PM; facing N, vacuuming trench on W side of launch pad 
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Figure 115: 10/1/2020 3:32:20 PM; facing W, backfilled trench on SW side of launch pad 

 

Figure 116: 10/2/2020 11:01:24 AM; facing E, backfilling trench on S side of launch pad 



LC34 CCR Photo Log 
September 2020 – November 2020 

59 
 

 

Figure 117: 10/2/2020 11:01:45 AM; facing E, backfilling trench on S side of launch pad 

 

Figure 118: 10/2/2020 11:02:02 AM; facing NE, excavated trench on SE side of launch pad 
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Figure 119: 10/5/2020 10:59:57 AM; facing S; excavating trenches near base of Pedestal 

 

Figure 120: 10/5/2020 3:10:28 PM; facing SE, excavated trench on S side of Pedestal 
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Figure 121: 10/5/2020 3:10:30 PM; removing metal debris from excavated trench with magnet 

 

Figure 122: 10/5/2020 3:10:33 PM; facing SW, excavated trenches on SW side of Pedestal 
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Figure 123: 10/5/2020 3:12:18 PM; removing metal fragments from excavated trench with magnet 

 

Figure 124: 10/5/2020 3:12:32 PM; removing metal fragments from excavated trench with magnet 
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Figure 125: 10/5/2020 3:31:39 PM; facing SE, vacuuming trench S of Pedestal 

 

Figure 126: 10/5/2020 3:31:48 PM facing N, vacuumed trench E of Pedestal 
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Figure 127: 10/5/2020 3:33:06 PM; backfilling trenches 

 

Figure 128: 10/5/2020 3:41:10 PM; facing SE, vacuuming trench S of Pedestal 
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Figure 129: 10/5/2020 3:41:23 PM; vacuuming trenches 

 

Figure 130: 10/7/2020 7:45:32 AM; excavated soil stockpile being loaded into T&D truck 
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Figure 131: 10/8/2020 3:34:45 PM; facing NW; launch pad and Pedestal following restoration activities 

 

Figure 132: 10/8/2020 3:35:20 PM; facing N, launch pad and Pedestal following restoration activities 
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Figure 133: 10/8/2020 3:35:54 PM; facing SE, launch pad following restoration activities 

 

Figure 134: 10/8/2020 3:36:55 PM; facing SE, Pedestal following restoration activities 
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Figure 135: 10/9/2020 1:19:49 PM; restoring excavated soil stockpile to original conditions 

 

Figure 136: 11/13/2020 9:57:43 AM; marking anchor locations for “phase 2” of anchor installation 



LC34 CCR Photo Log 
September 2020 – November 2020 

69 
 

 

Figure 137: 11/16/2020 3:37:57 PM; marked anchor locations of “phase 2” 

 

Figure 138: 11/16/2020 3:39:12 PM; preparing to drill anchor hole during “phase 2” of anchor installation 



APPENDIX D 

DAILY ACTIVITY LOG 



Date:

Month:
Year:

Day:

Onsite Support Personnel: Onsite

CN x WC x

DF x KH x
MJ RL x

CA x

Subcontractor: Onsite Onsite

Visitors: Onsite Onsite

MD RO
GC DJ
SN

Time

5:45
7:30

8:00
8:30
9:00
9:30
10:00
10:30
11:00
11:30
12:00
12:30

13:00
13:30
14:00
14:30
15:00
15:30
16:00
16:30
17:00
17:30
18:30

--
--
--

--

DAILY ACTIVITY REPORT 8

Weather Conditions:  partly cloudy
Field Operations Supervisor Signature

Temperature Range: 80 -- 84 0 F

D

 End Day Site Secure
Comments:

PPE level

 KH, RL depart site.
DF, CN depart site. DF other sites

All to Lunch. WC depart, DF offsite to HMFN

DF onsite, All resume

DF layout and organize equipment and inspect safety devices. 

CN, RL, KH set up site signage and barracades

DF at Home Depot for supplies
DF arrive onsite LC 34. 

All onsite have a Site Safety Brief Nuts and Bolts.  

Mobilize equipment; operators preform equipment inspections.

Description of Work Performed, Problems Encountered and Resolutions:

Sean Nichols NASA Safety

Mike Deliz NASA RPM Ryan O'Mera NASA RPM
Geoff Card NASA Safety Deda Johansen NASA RPM

Project Support:

Project Support:

Project Support:

Personnel Summary

Project Manager: Mark Jonnet Ron Linton

Project Support: Chris Adkison

Tetra Tech, Inc.
Field Operations Supervisor: Christopher Neumann Wayne Crisafulli

Field Operations Lead: Dan Forester Kyle Hoard

Project No.:

Project Title:  
Launch Complex 34, SWMU CC054

Pedestal Restoration

September
8985 2020

6300 Monday



Date:

Month:
Year:

Day:

Onsite Support Personnel: Onsite

CN WC

DF x KH x
MJ RL x

CA x RS

Subcontractor: Onsite Onsite

Visitors: Onsite Onsite

MD RO
GC x DJ
SN

Time

7:00
7:30

8:00
8:30
9:00
9:30
10:00
10:30
11:15
11:30
12:00
12:30

13:00
13:30
14:00
14:30
15:00
15:30
16:00
16:30
17:00
17:30
18:00

--
--
--

--

DAILY ACTIVITY REPORT 9

Weather Conditions:  Cloudy
Field Operations Supervisor Signature

Temperature Range: 80 -- 88 0 F

D+ Fall Protection

End Day Site Secure

Comments:
5 anchors installed

PPE Level

All pack up equipment
All depart site. DF to Home Depot

DF onsite resume anchor install

DF, KH start installing Anchor bolts on the NE corner working west. 

DF on phone with MJ about rebar and drilling through.
GC onsite 5 minutes 
DF to Home Depot for long steel drill bits to go through rebar. KH, RL, CA lunch

DF, RL arrive onsite LC 34. Operators preform equipment inspections. 

KH, CA onsite, All have a Site Safety Brief.

Description of Work Performed, Problems Encountered and Resolutions:

Sean Nichols NASA Safety

Mike Deliz NASA RPM Ryan O'Mera NASA RPM
Geoff Card NASA Safety Deda Johansen NASA RPM

Project Support:

Project Support:

Project Support:

Personnel Summary

Project Manager: Mark Jonnet Ron Linton

Project Support: Chris Adkison Rob Segiel

Tetra Tech, Inc.
Field Operations Supervisor: Christopher Neumann Wayne Crisafulli

Field Operations Lead: Dan Forester Kyle Hoard

Project No.:

Project Title:  
Launch Complex 34, SWMU CC054

Pedestal Restoration

September
8985 2020

6300 Wednesday



Date:

Month:
Year:

Day:

Onsite Support Personnel: Onsite

CN WC

DF x KH x
MJ RL x

CA x RS

Subcontractor: Onsite Onsite

Visitors: Onsite Onsite

MD RO
GC DJ
SN

Time

7:00
7:30

8:00
8:30
9:00
9:30
10:00
10:30
11:00
11:30
12:00
12:30

13:00
13:30
14:00
14:30
15:00
15:30
16:00
16:30
17:00
17:30
18:30

--

--

--

--

Weather Conditions:  Partly Cloudy
Field Operations Supervisor Signature

Temperature Range: 83 -- 87 0 F

DF depart site. End Day Site Secure
Comments:

Transmition on cart goes out call for new cart

PPE Level D+ Fall Protection8 anchors installed

 All depart site. DF to other sites

All to Lunch
Resume

All arrive onsite LC 34. All have a Site Safety Brief. Operators preform equipment inspections. 

DF, KH start anchor install. RL vacuum cracks on pad

Description of Work Performed, Problems Encountered and Resolutions:

Sean Nichols NASA Safety
Geoff Card NASA Safety Deda Johansen NASA RPM
Mike Deliz NASA RPM Ryan O'Mera NASA RPM

Project Support:
Project Support:

Project Support: Chris Adkison Rob Segiel
Project Support:

Field Operations Lead: Dan Forester Kyle Hoard
Project Manager: Mark Jonnet Ron Linton

Personnel Summary
Tetra Tech, Inc.
Field Operations Supervisor: Christopher Neumann Wayne Crisafulli

2020

6300 Thursday

DAILY ACTIVITY REPORT 10

Project No.:

Project Title:  
Launch Complex 34, SWMU CC054

Pedestal Restoration

September
8985



Date:

Month:
Year:

Day:

Onsite Support Personnel: Onsite

CN WC

DF x KH x
MJ RL x

CA x RS

Subcontractor: Onsite Onsite

Visitors: Onsite Onsite

MD RO
GC DJ x
SN

Time

7:00
7:30

8:00
8:30
9:00
9:30
10:00
10:30
11:00
11:30
12:00
12:30

13:00
13:30
14:15
14:30
15:00
15:30
16:00
16:30
17:00
17:30
18:30

--

--

--

--

Weather Conditions:  Mostly cloudy
Field Operations Supervisor Signature

Temperature Range: 84 -- 87 0 F

Comments:
7 anchors installed

PPE Level D+ Fall Protection

DF, KH WD-40 top side bolts

 All depart site. End Day Site Secure

All to Lunch
Resume

DJ onsite 15 minutes

DF, RL arrive onsite LC 34. All have a Site Safety Brief. Operators preform equipment inspections. 

KH onsite, DF, KH start anchor install. RL vacuum cracks on pad

Description of Work Performed, Problems Encountered and Resolutions:

Sean Nichols NASA Safety
Geoff Card NASA Safety Deda Johansen NASA RPM
Mike Deliz NASA RPM Ryan O'Mera NASA RPM

Project Support:
Project Support:

Project Support: Chris Adkison Rob Segiel
Project Support:

Field Operations Lead: Dan Forester Kyle Hoard
Project Manager: Mark Jonnet Ron Linton

Personnel Summary
Tetra Tech, Inc.
Field Operations Supervisor: Christopher Neumann Wayne Crisafulli

2020

6300 Friday

DAILY ACTIVITY REPORT 11

Project No.:

Project Title:  
Launch Complex 34, SWMU CC054

Pedestal Restoration

September
8985



Date:

Month:
Year:

Day:

Onsite Support Personnel: Onsite

CN x WC x

DF x KH x
MJ RL x

CA x RS

Subcontractor: Onsite Onsite

Visitors: Onsite Onsite

MD RO
GC DJ
SN

Time

7:00
7:30

8:00
8:30
9:00
9:30
10:00
10:30
11:00
11:30
12:00
12:30

13:00
13:30
14:15
14:30
15:00
15:30
16:00
16:30
17:00
17:30
18:00

--

--

--

--

Weather Conditions:  Cloudy
Field Operations Supervisor Signature

Temperature Range: 81 -- 86 0 F

DF off site. End Day Site Secure
Comments:

5 anchors installed

PPE Level D+ Fall Protection

DF, KH WD-40 top side bolts

 All depart site. Df to other sites.

All to Lunch
Resume

All arrive onsite LC 34. All have a Site Safety Brief. Operators preform equipment inspections. 

DF, KH start anchor install. CN, WC (mini) RL (spot) start 6" scrap.

Description of Work Performed, Problems Encountered and Resolutions:

Sean Nichols NASA Safety
Geoff Card NASA Safety Deda Johansen NASA RPM
Mike Deliz NASA RPM Ryan O'Mera NASA RPM

Project Support:
Project Support:

Project Support: Chris Adkison Rob Segiel
Project Support:

Field Operations Lead: Dan Forester Kyle Hoard
Project Manager: Mark Jonnet Ron Linton

Personnel Summary
Tetra Tech, Inc.
Field Operations Supervisor: Christopher Neumann Wayne Crisafulli

2020

6300 Monday

DAILY ACTIVITY REPORT 14

Project No.:

Project Title:  
Launch Complex 34, SWMU CC054

Pedestal Restoration

September
8985



Date:

Month:
Year:

Day:

Onsite Support Personnel: Onsite

CN x WC x

DF x KH x
MJ RL x

CA x RS

Subcontractor: Onsite Onsite

Visitors: Onsite Onsite

MD x RO
GC DJ
SN

Time

7:00
7:30

8:00

8:30
9:00
9:30
10:00
10:30
11:00
11:30
12:00
12:30

13:00
13:30
14:15
14:30
15:00
15:30
16:00
16:30
17:00
17:30
18:00

--

--

--

--

Weather Conditions:  Cloudy
Field Operations Supervisor Signature

Temperature Range: 84 -- 86 0 F

DF off site. End Day Site Secure
Comments:

PPE Level D+ Fall Protection

DF, KH Stop pipe removal and shovel debris.
KH help RL and WC
 All depart site. Df to other sites.

All to Lunch

Resume

All arrive onsite LC 34. All have a Site Safety Brief. Operators preform equipment inspections. 

DF(manlift), CN (ground spot), CA (ground spot), KH (telehandler) start Torus Ring removal. WC (mini) RL (spot) start 6" 
scrap.

Description of Work Performed, Problems Encountered and Resolutions:

Sean Nichols NASA Safety
Geoff Card NASA Safety Deda Johansen NASA RPM
Mike Deliz NASA RPM Ryan O'Mera NASA RPM

Project Support:
Project Support:

Project Support: Chris Adkison Rob Segiel
Project Support:

Field Operations Lead: Dan Forester Kyle Hoard
Project Manager: Mark Jonnet Ron Linton

Personnel Summary
Tetra Tech, Inc.
Field Operations Supervisor: Christopher Neumann Wayne Crisafulli

2020

6300 Tuesday

DAILY ACTIVITY REPORT 15

Project No.:

Project Title:  
Launch Complex 34, SWMU CC054

Pedestal Restoration

September
8985



Date:

Month:
Year:

Day:

Onsite Support Personnel: Onsite

CN WC x

DF x KH x
MJ RL x

CA x RS

Subcontractor: Onsite Onsite

Visitors: Onsite Onsite

MD x RO
GC DJ
SN

Time

7:00
7:30

8:00
8:30
9:00
9:30
10:00
10:30
11:00
11:30
12:00
12:30

13:00
13:30
14:00
14:30
15:00
15:30
16:00
16:30
17:00
17:30
18:00

--

--

--

--

Weather Conditions:  Cloudy
Field Operations Supervisor Signature

Temperature Range: 80 -- 86 0 F

DF off site. End Day Site Secure

Comments:

PPE Level D+ Fall Protection

WC (mini), RL, KH (spot) work on 6" scrape

 All depart site. DF await equipment delivery of compressor and impact.
equipment onsite in good condition

Resume

Last section of pipe down all shovel debrie

DF on Phone with MAE2.
All to Lunch, MD to lunch

All arrive onsite LC 34. All have a Site Safety Brief. Operators preform equipment inspections. 

DF, KH(manlift), CA (ground spot), RL (telehandler) start Ring removal WC (Ground direction).

MD onsite

Description of Work Performed, Problems Encountered and Resolutions:

Sean Nichols NASA Safety
Geoff Card NASA Safety Deda Johansen NASA RPM
Mike Deliz NASA RPM Ryan O'Mera NASA RPM

Project Support:
Project Support:

Project Support: Chris Adkison Rob Segiel
Project Support:

Field Operations Lead: Dan Forester Kyle Hoard
Project Manager: Mark Jonnet Ron Linton

Personnel Summary
Tetra Tech, Inc.
Field Operations Supervisor: Christopher Neumann Wayne Crisafulli

2020

6300 Wednesday

DAILY ACTIVITY REPORT 16

Project No.:

Project Title:  
Launch Complex 34, SWMU CC054

Pedestal Restoration

September
8985



Date:

Month:
Year:

Day:

Onsite Support Personnel: Onsite

CN x WC x

DF x KH x
MJ RL x

CA RS

Subcontractor: Onsite Onsite

Visitors: Onsite Onsite

MD x RO
GC DJ
SN

Time

7:00
7:30

8:00
8:30
9:00
9:30
10:00
10:30
11:00
11:30
12:00
12:30

13:00
13:30
13:45
14:30
15:00
15:30
16:00
16:30
17:00
17:30
18:00

--

--

--

--

Weather Conditions:  Mostly cloudy
Field Operations Supervisor Signature

Temperature Range: 79 -- 87 0 F

DF off site. End Day Site Secure

Comments:
1 roll-off box taken to Schwartz Road Landfill

PPE Level D+ Fall Protection

DF onsite vacuum pad cracks

 All depart site. Df to Home depot.

All to Lunch

Resume
DF meet with fire inspector Mari Quiroga.
DF to KSC badging to meet courier

DF call Cape Support for Hot work permit. 
Becky Bolt onsite to walk area for DPTs. DF take around on cart. 10:15 roll off back

Becky Bolt depart. DF expenses

All arrive onsite LC 34. All have a Site Safety Brief. Operators preform equipment inspections. 

WC (mini) RL, KH (spot) start 6" scrap. Roll-off driver onsite to take roll-off to Schwartz Road Landfill

MD onsite

Description of Work Performed, Problems Encountered and Resolutions:

Sean Nichols NASA Safety
Geoff Card NASA Safety Deda Johansen NASA RPM
Mike Deliz NASA RPM Ryan O'Mera NASA RPM

Project Support:
Project Support:

Project Support: Chris Adkison Rob Segiel
Project Support:

Field Operations Lead: Dan Forester Kyle Hoard
Project Manager: Mark Jonnet Ron Linton

Personnel Summary
Tetra Tech, Inc.
Field Operations Supervisor: Christopher Neumann Wayne Crisafulli

2020

6300 Thursday

DAILY ACTIVITY REPORT 17

Project No.:

Project Title:  
Launch Complex 34, SWMU CC054

Pedestal Restoration

September
8985



Date:

Month:
Year:

Day:

Onsite Support Personnel: Onsite

CN x WC x

DF x KH x
MJ RL x

CA x RS

Subcontractor: Onsite Onsite

Visitors: Onsite Onsite

MD x RO
GC DJ
SN

Time

7:00
7:30

8:00
8:30
9:00
9:30
10:00
10:30
11:00
11:30
12:00
12:30

13:00
13:30
14:00
14:30
15:00
15:30
16:00
16:30
17:00
17:30
18:00

--
--
--

--

Weather Conditions:  mostly cloudy
Field Operations Supervisor Signature

Temperature Range: 80 -- 87 0 F

Comments:

PPE Level D

Depart site.
DF depart site. End Day Site Secure

All to lunch
Resume

Technician onsite say compressor is too small; looking for a larger one.

All arrive onsite LC 34. All have a Site Safety Brief. Operators preform equipment inspections. 

WC (mini) RL (spot) start 6" scrap. DF, KH set up to remove top bolts.

Impact wrench not working as expected call for service. KH help spot. DF cut pipe for muesum

Description of Work Performed, Problems Encountered and Resolutions:

Sean Nichols NASA Safety
Geoff Card NASA Safety Deda Johansen NASA RPM
Mike Deliz NASA RPM Ryan O'Mera NASA RPM

Project Support:
Project Support:

Project Support: Chris Adkison Rob Segiel
Project Support:

Field Operations Lead: Dan Forester Kyle Hoard
Project Manager: Mark Jonnet Ron Linton

Personnel Summary
Tetra Tech, Inc.
Field Operations Supervisor: Christopher Neumann Wayne Crisafulli

2020

6300 Friday

DAILY ACTIVITY REPORT 18

Project No.:

Project Title:  
Launch Complex 34, SWMU CC054

Pedestal Restoration

September
8985



Date:

Month:
Year:

Day:

Onsite Support Personnel: Onsite

CN x WC x

DF x KH x
MJ RL

CA RS

Subcontractor: Onsite Onsite

Visitors: Onsite Onsite

MD RO
GC x DJ
SN

Time

7:00
7:30

8:00
8:30
9:00
9:30
10:00
10:30
11:00
11:30
12:00
12:30

13:00
13:30
14:00
14:30
15:00
15:30
16:00
16:30
17:00
17:30
18:00

--
--
--

--

Weather Conditions:  mostly cloudy
Field Operations Supervisor Signature

Temperature Range: 78 -- 82 0 F

Compressor onsite in good shape.

DF, CN depart site. End Day Site Secure
Comments:

PPE Level D

 KH, WC depart site. DF, CN await compressor replacement.

All to lunch

Resume

GC onsite, Questions cord on tool and DF repair on the spot.
WC (mini) KH (spot) start 6" scrap.

DF arrive onsite LC 34. DF start cut pipe for muesum

KH onsite. All have a Site Safety Brief. Operators preform equipment inspections. KH vacuum pad

CN onsite

Description of Work Performed, Problems Encountered and Resolutions:

Sean Nichols NASA Safety
Geoff Card NASA Safety Deda Johansen NASA RPM
Mike Deliz NASA RPM Ryan O'Mera NASA RPM

Project Support:
Project Support:

Project Support: Chris Adkison Rob Segiel
Project Support:

Field Operations Lead: Dan Forester Kyle Hoard
Project Manager: Mark Jonnet Ron Linton

Personnel Summary
Tetra Tech, Inc.
Field Operations Supervisor: Christopher Neumann Wayne Crisafulli

2020

6300 Monday

DAILY ACTIVITY REPORT 21

Project No.:

Project Title:  
Launch Complex 34, SWMU CC054

Pedestal Restoration

September
8985



Date:

Month:
Year:

Day:

Onsite Support Personnel: Onsite

CN x WC x

DF x KH x
MJ RL x

CA RS

Subcontractor: Onsite Onsite

Visitors: Onsite Onsite

MD RO
GC DJ
SN

Time

7:00
7:30

8:00

8:30
9:00
9:30
10:00
10:30
11:00
11:30
12:00
12:30

13:00
13:30
14:00
14:30
15:00
15:30
16:00
16:30
17:00
17:30
18:00

--
--
--

--

Weather Conditions:  cloudy
Field Operations Supervisor Signature

Temperature Range: 77 -- 81 0 F

Comments:

PPE Level D

 KH, WC, RL depart site. 
DF, CN depart site. End Day Site Secure

All to lunch,
DF onsite in manlift test impact and compressor

Resume

High winds stop aerial work. DF, CN talk about CHP

DF offiste 

DF, KH arrive onsite LC 34.

RL, WC, CN onsite. All have a Site Safety Brief. Operators preform equipment inspections. KH vacuum pad WC (mini) 
RL (spot) start 6" scrap.

Description of Work Performed, Problems Encountered and Resolutions:

Sean Nichols NASA Safety
Geoff Card NASA Safety Deda Johansen NASA RPM
Mike Deliz NASA RPM Ryan O'Mera NASA RPM

Project Support:
Project Support:

Project Support: Chris Adkison Rob Segiel
Project Support:

Field Operations Lead: Dan Forester Kyle Hoard
Project Manager: Mark Jonnet Ron Linton

Personnel Summary
Tetra Tech, Inc.
Field Operations Supervisor: Christopher Neumann Wayne Crisafulli

2020

6300 Tuesday

DAILY ACTIVITY REPORT 22

Project No.:

Project Title:  
Launch Complex 34, SWMU CC054

Pedestal Restoration

September
8985



Date:

Month:
Year:

Day:

Onsite Support Personnel: Onsite

CN x WC x

DF x KH x
MJ RL x

CA RS

Subcontractor: Onsite Onsite

Visitors: Onsite Onsite

MD RO
GC DJ
SN

Time

7:00
7:30

8:00

8:30
9:00
9:30
10:00
10:30
11:00
11:30
12:00
12:30

13:00
13:30
14:00
14:30
15:00
15:30
16:00
16:30
17:00
17:30
18:00

--

--

--

--

Weather Conditions:  cloudy
Field Operations Supervisor Signature

Temperature Range: 80 -- 82 0 F

Comments:
See CN notes

PPE Level D+ Fall Protection

DF, CN, KH, WC, RL depart site. End day site secure

All to lunch,

Resume

All arrive onsite LC 34.

All have a Site Safety Brief. Operators preform equipment inspections. DF, KH remove bolts, WC (mini) RL (spot) start 
6" scrap.

Description of Work Performed, Problems Encountered and Resolutions:

Sean Nichols NASA Safety
Geoff Card NASA Safety Deda Johansen NASA RPM
Mike Deliz NASA RPM Ryan O'Mera NASA RPM

Project Support:
Project Support:

Project Support: Chris Adkison Rob Segiel
Project Support:

Field Operations Lead: Dan Forester Kyle Hoard
Project Manager: Mark Jonnet Ron Linton

Personnel Summary
Tetra Tech, Inc.
Field Operations Supervisor: Christopher Neumann Wayne Crisafulli

2020

6300 Wednesday

DAILY ACTIVITY REPORT 23

Project No.:

Project Title:  
Launch Complex 34, SWMU CC054

Pedestal Restoration

September
8985



Date:

Month:
Year:

Day:

Onsite Support Personnel: Onsite

CN x WC x

DF x KH x
MJ RL x

CA RS

Subcontractor: Onsite Onsite

Visitors: Onsite Onsite

MD RO
GC DJ
SN

Time

7:00
7:30

8:00

8:30
9:00
9:30
10:00
10:30
11:00
11:30
12:00
12:30

13:00
13:30
14:00
14:30
15:00
15:30
16:00
16:30
17:00
17:30
18:00

--

--

--

--

Weather Conditions:  mostly cloudy
Field Operations Supervisor Signature

Temperature Range: 82 -- 86 0 F

Comments:

PPE Level D+ Fall Protection

DF, CN, KH, WC, RL depart site. End day site secure

All to lunch,

Resume

All arrive onsite LC 34.

All have a Site Safety Brief. Operators preform equipment inspections. DF, KH (manlift), WC (ground direction) RL 
(telehandler) remove blates.

Description of Work Performed, Problems Encountered and Resolutions:

Sean Nichols NASA Safety
Geoff Card NASA Safety Deda Johansen NASA RPM
Mike Deliz NASA RPM Ryan O'Mera NASA RPM

Project Support:
Project Support:

Project Support: Chris Adkison Rob Segiel
Project Support:

Field Operations Lead: Dan Forester Kyle Hoard
Project Manager: Mark Jonnet Ron Linton

Personnel Summary
Tetra Tech, Inc.
Field Operations Supervisor: Christopher Neumann Wayne Crisafulli

2020

6300 Thursday

DAILY ACTIVITY REPORT 24

Project No.:

Project Title:  
Launch Complex 34, SWMU CC054

Pedestal Restoration

September
8985



Date:

Month:
Year:

Day:

Onsite Support Personnel: Onsite

CN x WC x

DF x KH x
MJ RL x

CA RS

Subcontractor: Onsite Onsite

Visitors: Onsite Onsite

MD RO
GC DJ
SN

Time

7:00
7:30

8:00

8:30
9:00
9:30
10:00
10:30
11:00
11:30
12:00
12:30

13:00
13:30
14:00
14:30
15:00
15:30
16:00
16:30
17:00
17:30
18:00

--

--

--

--

Weather Conditions:  partly cloudy
Field Operations Supervisor Signature

Temperature Range: 79 -- 86 0 F

Comments:

PPE Level D+ Fall Protection

DF, CN, KH, WC, RL depart site. End day site secure

All to lunch,

Resume

Phase 2 weather; stop work

All arrive onsite LC 34.

All have a Site Safety Brief. Operators preform equipment inspections. DF, KH (manlift), WC (ground direction) RL 
(telehandler) remove blates.

Description of Work Performed, Problems Encountered and Resolutions:

Sean Nichols NASA Safety
Geoff Card NASA Safety Deda Johansen NASA RPM
Mike Deliz NASA RPM Ryan O'Mera NASA RPM

Project Support:
Project Support:

Project Support: Chris Adkison Rob Segiel
Project Support:

Field Operations Lead: Dan Forester Kyle Hoard
Project Manager: Mark Jonnet Ron Linton

Personnel Summary
Tetra Tech, Inc.
Field Operations Supervisor: Christopher Neumann Wayne Crisafulli

2020

6300 Friday

DAILY ACTIVITY REPORT 25

Project No.:

Project Title:  
Launch Complex 34, SWMU CC054

Pedestal Restoration

September
8985



Date:

Month:
Year:

Day:

Onsite Support Personnel: Onsite

CN x WC x

DF x KH x
MJ RL x

CA RS

Subcontractor: Onsite Onsite

Visitors: Onsite Onsite

MD RO
GC DJ
SN

Time

7:00
7:30

8:00

8:30
9:00
9:30

10:00
10:30
11:00
11:30
12:00
12:30

13:00
13:30
14:00
14:30
15:00
15:30
16:00
16:30
17:00
18:00
19:30

--

--

--

--

Weather Conditions:  cloudy
Field Operations Supervisor Signature

Temperature Range: 80 -- 84 0 F

CN depart site.
RL depart site
 End day site secure

Comments:

PPE Level D+ Fall Protection

All plates removed from top of pedestal
KH, WC, depart site. DF, CN help RL

All to lunch,

Resume

DF on site

All arrive onsite LC 34.

All have a Site Safety Brief. Operators preform equipment inspections. DF, KH (manlift), WC (telehandler) remove plates. 

RL work at system to install ice machine

DF offsite 

Description of Work Performed, Problems Encountered and Resolutions:

Sean Nichols NASA Safety
Geoff Card NASA Safety Deda Johansen NASA RPM
Mike Deliz NASA RPM Ryan O'Mera NASA RPM

Project Support:
Project Support:

Project Support: Chris Adkison Rob Segiel
Project Support:

Field Operations Lead: Dan Forester Kyle Hoard
Project Manager: Mark Jonnet Ron Linton

Personnel Summary
Tetra Tech, Inc.
Field Operations Supervisor: Christopher Neumann Wayne Crisafulli

2020

6300 Monday

DAILY ACTIVITY REPORT 28

Project No.:

Project Title:  
Launch Complex 34, SWMU CC054

Pedestal Restoration

September
8985



Date:

Month:
Year:

Day:

Onsite Support Personnel: Onsite

CN x WC x

DF x KH x
MJ RL x

CA RS

Subcontractor: Onsite Onsite

Visitors: Onsite Onsite

MD RO
GC DJ
SN

Time

7:00
7:30

8:00

8:30
9:00
9:30
10:00
10:30
11:00
11:30
12:00
12:30

13:00
13:30
14:00
14:30
15:00
15:30
16:00
16:30
17:00
17:30
18:00

--

--

--

--

Weather Conditions:  partly cloudy
Field Operations Supervisor Signature

Temperature Range: 77 -- 85 0 F

Comments:
7 truckloads of gravel delivered throughout day (194 tons)

PPE Level D+ Fall Protection

DF, CN, KH, WC, RL depart site. End day site secure

All to lunch,

Resume

All side panels removed. DF, KH start cleaning top of pedestal.

CN back onsite

All arrive onsite LC 34.

All have a Site Safety Brief. Operators preform equipment inspections. DF, KH (manlift), WC (telehandler) remove side 
plates. RL, CN vacuum pad.
CN depart for for AOSB electrical meeting. 

Description of Work Performed, Problems Encountered and Resolutions:

Sean Nichols NASA Safety
Geoff Card NASA Safety Deda Johansen NASA RPM
Mike Deliz NASA RPM Ryan O'Mera NASA RPM

Project Support:
Project Support:

Project Support: Chris Adkison Rob Segiel
Project Support:

Field Operations Lead: Dan Forester Kyle Hoard
Project Manager: Mark Jonnet Ron Linton

Personnel Summary
Tetra Tech, Inc.
Field Operations Supervisor: Christopher Neumann Wayne Crisafulli

2020

6300 Tuesday

DAILY ACTIVITY REPORT 29

Project No.:

Project Title:  
Launch Complex 34, SWMU CC054

Pedestal Restoration

September
8985



Date:

Month:
Year:

Day:

Onsite Support Personnel: Onsite

CN WC x

DF x KH x
MJ RL x

CA RS

Subcontractor: Onsite Onsite

Visitors: Onsite Onsite

MD x RO
GC x DJ
SN

Time

7:00
7:30

8:00
8:30
9:00
9:30
10:00
10:30
11:00
11:30
12:00
12:30

13:00
13:30
14:00
14:30
15:00
15:30
16:00
16:30
17:00
17:30
18:00

--

--

--

--

Weather Conditions:  clear, sunny, occasional shower
Field Operations Supervisor Signature

Temperature Range: 60 -- 80 0 F

Comments:

PPE Level D+ Fall Protection

KH, WC, RL depart site. 
DF depart site. End day site secure

All to lunch,
Resume RL, WC walk trenches with magnet and fill with gravel, DF, KH vacuum top pedestal.

MD onsite

GC onsite 5 minute
DF rake gravel

All arrive onsite LC 34.All have a Site Safety Brief. Operators preform equipment inspections.

 WC (mini), RL (loader), KH (skid) spread gravel, DF walk trenches with magnet

DF phone with MJ and JL

Description of Work Performed, Problems Encountered and Resolutions:

Sean Nichols NASA Safety
Geoff Card NASA Safety Deda Johansen NASA RPM
Mike Deliz NASA RPM Ryan O'Mera NASA RPM

Project Support:
Project Support:

Project Support: Chris Adkison Rob Segiel
Project Support:

Field Operations Lead: Dan Forester Kyle Hoard
Project Manager: Mark Jonnet Ron Linton

Personnel Summary
Tetra Tech, Inc.
Field Operations Supervisor: Christopher Neumann Wayne Crisafulli

2020

6300 Wednesday

DAILY ACTIVITY REPORT 30

Project No.:

Project Title:  
Launch Complex 34, SWMU CC054

Pedestal Restoration

September
8985



Date:

Month:
Year:

Day:

Onsite Support Personnel: Onsite

CN x WC x

DF x KH x
MJ RL x

CA RS

Subcontractor: Onsite Onsite

Visitors: Onsite Onsite

MD RO
GC DJ
SN

Time

7:00
7:30

8:00
8:30
9:00
9:30
10:00
10:30
11:00
11:30
12:00
12:30

13:00
13:30
14:00
14:30
15:00
15:30
16:00
16:30
17:00
17:30
18:00

--

--

--

--

Weather Conditions:  clear, sunny, 
Field Operations Supervisor Signature

Temperature Range: 74 -- 80 0 F

Comments:

PPE Level D+ Fall Protection

Backfill main entrance
All move fence into place.
KH, WC, RL depart site. 
DF, CN depart site. End day site secure

All to lunch,
Resume RL, WC, KH keep digging walk trenches with magnet and fill with gravel, DF, CN vacuum pad.

DF (telehandler)

All arrive onsite LC 34.All have a Site Safety Brief. Operators preform equipment inspections.

 WC (mini), RL (loader),dig main entrance, KH (manlift) vacuum top pedestal, DF phone with MJ.

Description of Work Performed, Problems Encountered and Resolutions:

Sean Nichols NASA Safety
Geoff Card NASA Safety Deda Johansen NASA RPM
Mike Deliz NASA RPM Ryan O'Mera NASA RPM

Project Support:
Project Support:

Project Support: Chris Adkison Rob Segiel
Project Support:

Field Operations Lead: Dan Forester Kyle Hoard
Project Manager: Mark Jonnet Ron Linton

Personnel Summary
Tetra Tech, Inc.
Field Operations Supervisor: Christopher Neumann Wayne Crisafulli

2020

6300 Thursday

DAILY ACTIVITY REPORT 1

Project No.:

Project Title:  
Launch Complex 34, SWMU CC054

Pedestal Restoration

October
8985



Date:

Month:
Year:

Day:

Onsite Support Personnel: Onsite

CN x WC

DF x KH
MJ RL x

CA RS

Subcontractor: Onsite Onsite

Visitors: Onsite Onsite

MD RO
GC DJ x
SN

Time

7:00
7:30

8:00
8:30
9:00
9:30
10:00
10:30
11:00
11:30
12:00
12:30

13:00
13:30
14:00
14:30
15:00
15:30
16:00
16:30
17:00
17:30
18:00

--

--

--

--

Weather Conditions:  partly cloudy
Field Operations Supervisor Signature

Temperature Range: 72 -- 80 0 F

Comments:

PPE Level D

All depart site. End day site secure

All to lunch,
Resume 

DJ onsite 15 min

RL (loader) backfill all areas. DF, CN Vacuum pad

All arrive onsite LC 34.All have a Site Safety Brief. Operators preform equipment inspections.

 RL (mini), DF (spot) finish dig,

Description of Work Performed, Problems Encountered and Resolutions:

Sean Nichols NASA Safety
Geoff Card NASA Safety Deda Johansen NASA RPM
Mike Deliz NASA RPM Ryan O'Mera NASA RPM

Project Support:
Project Support:

Project Support: Chris Adkison Rob Segiel
Project Support:

Field Operations Lead: Dan Forester Kyle Hoard
Project Manager: Mark Jonnet Ron Linton

Personnel Summary
Tetra Tech, Inc.
Field Operations Supervisor: Christopher Neumann Wayne Crisafulli

2020

6300 Friday

DAILY ACTIVITY REPORT 2

Project No.:

Project Title:  
Launch Complex 34, SWMU CC054

Pedestal Restoration

October
8985



Date:

Month:
Year:

Day:

Onsite Support Personnel: Onsite

CN x WC x

DF x KH x
MJ RL x

CA RS

Subcontractor: Onsite Onsite

Visitors: Onsite Onsite

MD RO
GC DJ
SN

Time

7:00
7:30

8:00

8:30
9:00
9:30
10:00
10:30
11:00
11:30
12:00
12:30

13:00
13:30
14:00
14:30
15:00
15:30
16:00
16:30
17:00
17:30
18:00

--

--

--

--

Weather Conditions:  cloudy, rain
Field Operations Supervisor Signature

Temperature Range: 77 -- 82 0 F

Comments:

PPE Level D

All 6" scrape complete
RL depart, WC, DF, KH move roll off out from under Pedestal

All depart site. End day site secure

All to lunch, Heavy Rain

Resume No Rain KH (skid) grade DF vacuum pad

DF arrive onsite LC 34.

CN, KH, WC, RL onsite. All have a Site Safety Brief. Operators preform equipment inspections. WC (mini), RL (spot) 
DF, KH (hand dig) final 2 trenches infront of pedestal

Description of Work Performed, Problems Encountered and Resolutions:

Sean Nichols NASA Safety
Geoff Card NASA Safety Deda Johansen NASA RPM
Mike Deliz NASA RPM Ryan O'Mera NASA RPM

Project Support:
Project Support:

Project Support: Chris Adkison Rob Segiel
Project Support:

Field Operations Lead: Dan Forester Kyle Hoard
Project Manager: Mark Jonnet Ron Linton

Personnel Summary
Tetra Tech, Inc.
Field Operations Supervisor: Christopher Neumann Wayne Crisafulli

2020

6300 Monday

DAILY ACTIVITY REPORT 5

Project No.:

Project Title:  
Launch Complex 34, SWMU CC054

Pedestal Restoration

October
8985



Date:

Month:
Year:

Day:

Onsite Support Personnel: Onsite

CN x WC x

DF x KH x
MJ RL x

CA RS

Subcontractor: Onsite Onsite

Visitors: Onsite Onsite

MD RO
GC DJ
SN

Time

7:00
7:30

8:00

8:30
9:00
9:30
10:00
10:30
11:00
11:30
12:00
12:30

13:00
13:30
14:00
14:30
15:00
15:30
16:00
16:30
17:00
17:30
18:00

--

--

--

--

Weather Conditions:  cloudy, rain
Field Operations Supervisor Signature

Temperature Range: 84 -- 88 0 F

Comments:
See CN notes

PPE Level D

WC pop track on skid DF, KH help reset

All depart site. End day site secure

All to lunch,

Resume 

Mike of NASA HS onsite 1 hour

All arrive onsite LC 34.

All have a Site Safety Brief. Operators preform equipment inspections. WC (clear DPT), RL (Loader), KH (skid) grade, 
DF vacuum pad
30 minutes heavy rain

Description of Work Performed, Problems Encountered and Resolutions:

Sean Nichols NASA Safety
Geoff Card NASA Safety Deda Johansen NASA RPM
Mike Deliz NASA RPM Ryan O'Mera NASA RPM

Project Support:
Project Support:

Project Support: Chris Adkison Rob Segiel
Project Support:

Field Operations Lead: Dan Forester Kyle Hoard
Project Manager: Mark Jonnet Ron Linton

Personnel Summary
Tetra Tech, Inc.
Field Operations Supervisor: Christopher Neumann Wayne Crisafulli

2020

6300 Tuesday

DAILY ACTIVITY REPORT 6

Project No.:

Project Title:  
Launch Complex 34, SWMU CC054

Pedestal Restoration

October
8985



Date:

Month:
Year:

Day:

Onsite Support Personnel: Onsite

CN x WC x

DF x KH x
MJ RL x

CA x RS

Subcontractor: Onsite Onsite

Visitors: Onsite Onsite

MD RO
GC DJ
SN

Time

7:00
7:30

8:00
8:30
9:00
9:30
10:00
10:30
11:00
11:30
12:00
12:30

13:00
13:30
14:00
14:30
15:00
15:30
16:00
16:30
17:00
17:30
18:00

--

--

--

--

Weather Conditions:  partly cloudy
Field Operations Supervisor Signature

Temperature Range: 82 -- 85 0 F

RL depart

DF depart site. End day site secure
Comments:

5 truck loads of soil to JED Landfill

PPE Level D

WC, KH depart
Loading last T&D truck for day
CA depart

All to lunch, Loading 2 T&D trucks

Resume 

CA onsite aid vacuum

CN depart

All arrive onsite LC 34. Loading 2 T&D truck

All have a Site Safety Brief. Operators preform equipment inspections. WC (clear DPT), RL, KH, DF vacuum pad

Description of Work Performed, Problems Encountered and Resolutions:

Sean Nichols NASA Safety
Geoff Card NASA Safety Deda Johansen NASA RPM
Mike Deliz NASA RPM Ryan O'Mera NASA RPM

Project Support:
Project Support:

Project Support: Chris Adkison Rob Segiel
Project Support:

Field Operations Lead: Dan Forester Kyle Hoard
Project Manager: Mark Jonnet Ron Linton

Personnel Summary
Tetra Tech, Inc.
Field Operations Supervisor: Christopher Neumann Wayne Crisafulli

2020

6300 Wednesday

DAILY ACTIVITY REPORT 7

Project No.:

Project Title:  
Launch Complex 34, SWMU CC054

Pedestal Restoration

October
8985



Date:

Month:
Year:

Day:

Onsite Support Personnel: Onsite

CN WC x

DF x KH x
MJ RL x

CA RS

Subcontractor: Onsite Onsite

Visitors: Onsite Onsite

MD RO
GC DJ
SN

Time

6:00
7:30

8:00
8:30
9:00
9:30
10:00
10:30
11:00
11:30
12:00
12:30

13:00
13:30
14:00
14:30
15:00
15:30
16:00
16:30
17:00
17:30
18:00

--

--

--

--

Weather Conditions:  mostly cloudy
Field Operations Supervisor Signature

Temperature Range: 82 -- 87 0 F

Comments:
1 roll off box to Schwartz Road Landfill

PPE Level D2 truck loads of soil to JED landfill

All depart site. End day site secure

All to lunch

Resume, DF placing metal racks around pedestal

DF onsite notes, RL onsite 0700 load T&D truck
WC, KH arrive onsite LC 34. KH escort Alpha Omega to Schwartz Road Landfill

All have a Site Safety Brief. Operators preform equipment inspections. WC (clear DPT), RL (loader), KH (skid), grade

Description of Work Performed, Problems Encountered and Resolutions:

Sean Nichols NASA Safety
Geoff Card NASA Safety Deda Johansen NASA RPM
Mike Deliz NASA RPM Ryan O'Mera NASA RPM

Project Support:
Project Support:

Project Support: Chris Adkison Rob Segiel
Project Support:

Field Operations Lead: Dan Forester Kyle Hoard
Project Manager: Mark Jonnet Ron Linton

Personnel Summary
Tetra Tech, Inc.
Field Operations Supervisor: Christopher Neumann Wayne Crisafulli

2020

6300 Thursday

DAILY ACTIVITY REPORT 8

Project No.:

Project Title:  
Launch Complex 34, SWMU CC054

Pedestal Restoration

October
8985



Date:

Month:
Year:

Day:

Onsite Support Personnel: Onsite

CN WC x

DF x KH x
MJ RL x

CA RS

Subcontractor: Onsite Onsite

Visitors: Onsite Onsite

MD RO
GC DJ
SN

Time

6:00
7:30

8:00

8:30
9:00
9:30
10:00
10:30
11:00
11:30
12:00
12:30

13:00
13:30
14:00
14:30
15:00
15:30
16:00
16:30
17:00
17:30
18:00

--

--

--

--

Weather Conditions:  partly cloudy
Field Operations Supervisor Signature

Temperature Range: 79 -- 86 0 F

Comments:

PPE Level D

All depart site. End day site secure

All to lunch

DF, KH, RL offsite for other sites

KH arrive onsite help MOB equipment off site

All arrive onsite LC 34. 

All have a Site Safety Brief. Operators preform equipment inspections. WC (clear DPT), RL, DF MOB equipment offsite

Description of Work Performed, Problems Encountered and Resolutions:

Sean Nichols NASA Safety
Geoff Card NASA Safety Deda Johansen NASA RPM
Mike Deliz NASA RPM Ryan O'Mera NASA RPM

Project Support:
Project Support:

Project Support: Chris Adkison Rob Segiel
Project Support:

Field Operations Lead: Dan Forester Kyle Hoard
Project Manager: Mark Jonnet Ron Linton

Personnel Summary
Tetra Tech, Inc.
Field Operations Supervisor: Christopher Neumann Wayne Crisafulli

2020

6300 Friday

DAILY ACTIVITY REPORT 9

Project No.:

Project Title:  
Launch Complex 34, SWMU CC054

Pedestal Restoration

October
8985



Date:

Month:
Year:

Day:

Onsite Support Personnel: Onsite

CN WC

DF x KH x
MJ RL x

CA RS

Subcontractor: Onsite Onsite

Visitors: Onsite Onsite

MD RO
GC x DJ
SN

Time

6:00
7:30

8:00

8:30
9:00
9:30
10:00
10:30
11:00
11:30
12:00
12:30

13:00
13:30
14:00
14:30
15:00
15:30
16:00
16:30
17:00
17:30
18:00

--

--

--

--

6300 Tuesday

DAILY ACTIVITY REPORT 10

Project No.:

Project Title:  
Launch Complex 34, SWMU CC054

Pedestal Restoration

November
8985

Tetra Tech, Inc.
Field Operations Supervisor: Christopher Neumann Wayne Crisafulli

2020

Field Operations Lead: Dan Forester Kyle Hoard
Project Manager: Mark Jonnet Ron Linton

Personnel Summary

Project Support:
Project Support:

Project Support: Chris Adkison Rob Segiel
Project Support:

Mike Deliz NASA RPM Ryan O'Mera NASA RPM
Geoff Card NASA Safety Deda Johansen NASA RPM

Description of Work Performed, Problems Encountered and Resolutions:

Sean Nichols NASA Safety

DF, RL arrive onsite CHP load site trailer. 

DF, RL MOB site trailer to LC 34. KH call say on his way in.

All onsite LC 34. All have a Site Safety Brief. Operators preform equipment inspections. Organize supplies and tools.

GC onsite 5 minutes.

DF, KH (manlift) RL (ground/telehandler) start anchor install.

All to lunch, heavy rain
DF call work due to rain and wind and all offsite to other sites.

All depart site. End day site secure

Comments:

PPE Level D+ Fall Protection

Weather Conditions:  Scattered showers
Field Operations Supervisor Signature

Temperature Range: 77 -- 80 0 F



Date:

Month:
Year:

Day:

Onsite Support Personnel: Onsite

CN WC

DF x KH x
MJ RL x

CA RS

Subcontractor: Onsite Onsite

Visitors: Onsite Onsite

MD RO
GC DJ
SN

Time

6:00
7:30

8:00

8:30
9:00
9:30
10:00
10:30
11:00
11:30
12:00
12:30

13:00
13:30
14:00
14:30
15:00
15:30
16:00
16:30
17:00
17:30
18:00

--

--

--

--

6300 Friday
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Project No.:

Project Title:  
Launch Complex 34, SWMU CC054

Pedestal Restoration

November
8985

Tetra Tech, Inc.
Field Operations Supervisor: Christopher Neumann Wayne Crisafulli

2020

Field Operations Lead: Dan Forester Kyle Hoard
Project Manager: Mark Jonnet Ron Linton

Personnel Summary

Project Support:
Project Support:

Project Support: Chris Adkison Rob Segiel
Project Support:

Mike Deliz NASA RPM Ryan O'Mera NASA RPM
Geoff Card NASA Safety Deda Johansen NASA RPM

Description of Work Performed, Problems Encountered and Resolutions:

Sean Nichols NASA Safety

All onsite LC 34. All have a Site Safety Brief. Operators preform equipment inspections. Organize supplies and tools.

KH add air to manlift tires. Tires 5-7 LBs lower than Tuesday. DF call Pat Davis to have manlift switched out due to bad 
tires. All determine manlift safe to work in there are no holes or plugs, just monitor tires thoughout day. 

DF, KH (manlift) RL (ground/telehandler) start anchor install

Pat Davis call back say will have issue resolved by Monday.

All to lunch
KH check tire pressure in manlift- pressure is good 0-2 LBs lower than morning. All resume work

All pack equipment for weekend.
All depart site. End day site secure

Comments:
13 anchors installed

PPE Level D+ Fall Protection

Weather Conditions:  cloudy
Field Operations Supervisor Signature

Temperature Range: 71 -- 82 0 F



Date:

Month:
Year:

Day:

Onsite Support Personnel: Onsite

CN WC

DF x KH x
MJ RL x

CA RS

Subcontractor: Onsite Onsite

Visitors: Onsite Onsite

MD RO
GC DJ
SN

Time

6:00
7:30

8:00

8:30
9:00
9:30

10:00
10:30

11:00
11:30
12:00
12:30

13:00
13:30
14:00

14:30
15:00
15:30

16:00
16:30
17:00
17:30
18:00

--

--

--

--

6300 Monday
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Project No.:

Project Title:  
Launch Complex 34, SWMU CC054

Pedestal Restoration

November
8985

Tetra Tech, Inc.
Field Operations Supervisor: Christopher Neumann Wayne Crisafulli

2020

Field Operations Lead: Dan Forester Kyle Hoard
Project Manager: Mark Jonnet Ron Linton

Personnel Summary

Project Support:
Project Support:

Project Support: Chris Adkison Rob Segiel
Project Support:

Mike Deliz NASA RPM Ryan O'Mera NASA RPM
Geoff Card NASA Safety Deda Johansen NASA RPM

Description of Work Performed, Problems Encountered and Resolutions:

Sean Nichols NASA Safety

All onsite LC 34. All have a Site Safety Brief. Operators preform equipment inspections. Organize supplies and tools.

KH add air to manlift tires. Tires 5-7 LBs lower than Friday. All determine manlift safe to work in there are no holes or 

plugs, just monitor tires thoughout day. 

DF, KH (manlift) RL (ground/telehandler) start anchor install

Pat Davis (PD) onsite with mechanic to check manlift tires andindicated that Boulivard tire has to say what wrong with 

tires instead of swap out. 
P.D. offsite

All to lunch, DF on phone individually with CN, MJ.
KH check tire pressure in manlift- pressure is good 0-2 LBs lower than morning.

All resume work

Boulivard tire onsite. Check 2 steering tires, say the beads are bad and air is leaking through sidewall. Can patch for now 

and safe to use but tires need replace will order and be back later in week. 

Boulivard tire offsite, DF, KH photograph area with no access for anchor. DF email structual engineer for new location.

All depart site. End day site secure

Comments:
8 anchors installed

PPE Level D+ Fall Protection

Weather Conditions:  Mostly sunny
Field Operations Supervisor Signature

Temperature Range: 70 -- 81 0 F



Date:

Month:
Year:

Day:

Onsite Support Personnel: Onsite

CN WC

DF x KH x
MJ RL x

CA RS

Subcontractor: Onsite Onsite

Visitors: Onsite Onsite

MD RO
GC x DJ
SN

Time

6:00
7:30

8:00
8:30
9:00
9:30
10:00
10:30
11:00
11:30
12:00
12:30

13:00
13:30
14:00
14:30
15:00
15:30
16:00
16:30
17:00
17:30
18:00

--

--

--

--

6300 Tuesday
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Project No.:

Project Title:  
Launch Complex 34, SWMU CC054

Pedestal Restoration

November
8985

Tetra Tech, Inc.
Field Operations Supervisor: Christopher Neumann Wayne Crisafulli

2020

Field Operations Lead: Dan Forester Kyle Hoard
Project Manager: Mark Jonnet Ron Linton

Personnel Summary

Project Support:
Project Support:

Project Support: Chris Adkison Rob Segiel
Project Support:

Mike Deliz NASA RPM Ryan O'Mera NASA RPM
Geoff Card NASA Safety Deda Johansen NASA RPM

Description of Work Performed, Problems Encountered and Resolutions:

Sean Nichols NASA Safety

All onsite LC 34. All have a Site Safety Brief. Operators preform equipment inspections. Organize supplies and tools.

DF, KH (manlift) RL (ground/telehandler) start anchor install.

GC onsite 5 minutes.

All to lunch, DF on phone with CN
All resume

All pack equipment for night
All depart site. End day site secure

Comments:
10 anchors installed

PPE Level D+ Fall Protection

Weather Conditions:  mostly sunny
Field Operations Supervisor Signature

Temperature Range: 57 -- 77 0 F



Date:

Month:
Year:

Day:

Onsite Support Personnel: Onsite

CN WC

DF x KH x
MJ RL x

CA RS

Subcontractor: Onsite Onsite

Visitors: Onsite Onsite

MD RO
GC DJ
SN

Time

6:00
7:30

8:00
8:30
9:00
9:30
10:00
10:30
11:00
11:30
12:00
12:30

13:00
13:30
14:00
14:30
15:00
15:30
16:00
16:30
17:00
17:30
18:00

--

--

--

--

6300 Wednesday
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Project No.:

Project Title:  
Launch Complex 34, SWMU CC054

Pedestal Restoration

November
8985

Tetra Tech, Inc.
Field Operations Supervisor: Christopher Neumann Wayne Crisafulli

2020

Field Operations Lead: Dan Forester Kyle Hoard
Project Manager: Mark Jonnet Ron Linton

Personnel Summary

Project Support:
Project Support:

Project Support: Chris Adkison Rob Segiel
Project Support:

Mike Deliz NASA RPM Ryan O'Mera NASA RPM
Geoff Card NASA Safety Deda Johansen NASA RPM

Description of Work Performed, Problems Encountered and Resolutions:

Sean Nichols NASA Safety

All onsite LC 34. All have a Site Safety Brief. Operators preform equipment inspections. Organize supplies and tools.

DF, KH (manlift) RL (ground/telehandler) start anchor install.

All to lunch, DF offsite to HBF
DF back onsite, All resume

All pack equipment for night, KH, RL depart
DF offsite to HBF

DF depart site. End day site secure

Comments:
9 anchors installed

PPE Level D+ Fall Protection

Weather Conditions:  mostly cloudy
Field Operations Supervisor Signature

Temperature Range: 56 -- 76 0 F



Date:

Month:
Year:

Day:

Onsite Support Personnel: Onsite

CN WC

DF x KH x
MJ RL x

CA RS

Subcontractor: Onsite Onsite

Visitors: Onsite Onsite

MD RO
GC DJ
SN

Time

6:30
7:00

7:30
8:30
9:00
9:30
10:00
10:30
11:00
11:30
12:00
12:30

13:00
13:30
14:00
14:30
15:00
15:30
16:00
16:30
17:00
17:30
18:00

--

--

--

--

6300 Thursday
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Project No.:

Project Title:  
Launch Complex 34, SWMU CC054

Pedestal Restoration

November
8985

Tetra Tech, Inc.
Field Operations Supervisor: Christopher Neumann Wayne Crisafulli

2020

Field Operations Lead: Dan Forester Kyle Hoard
Project Manager: Mark Jonnet Ron Linton

Personnel Summary

Project Support:
Project Support:

Project Support: Chris Adkison Rob Segiel
Project Support:

Mike Deliz NASA RPM Ryan O'Mera NASA RPM
Geoff Card NASA Safety Deda Johansen NASA RPM

Description of Work Performed, Problems Encountered and Resolutions:

Sean Nichols NASA Safety

DF onsite WC's meet HDPE delivery 

DF, RL, WC onsite WC offload truck.

RL to POL. DF, WC load WC trailer to bring HDPE to LC34
KH onsite WC. DF, WC, KH to LC34
All onsite LC34 offload HDPE
All onsite LC 34. All have a Site Safety Brief. Operators preform equipment inspections. Organize supplies and tools.
DF, KH (manlift) RL (ground/telehandler) start anchor install. WC back with another load of HDPE
All to lunch
All resume, WC back onsite with last load of HDPE.

All pack equipment for night
DF, RL, KH depart site. DF to HBF

DF End day site secure

Comments:
6 anchors installed

PPE Level D+ Fall Protection

Weather Conditions:  cloudy
Field Operations Supervisor Signature

Temperature Range: 68 -- 77 0 F



Date:

Month:
Year:

Day:

Onsite Support Personnel: Onsite

CN WC

DF x KH x
MJ RL x

CA RS

Subcontractor: Onsite Onsite

Visitors: Onsite Onsite

MD RO
GC DJ
SN

Time

6:30
7:30

8:00
8:30
9:00
9:30
10:00
10:30
11:00
11:30
12:00
12:30

13:00
13:30
14:00
14:30
15:00
15:30
16:00
16:30
17:00
17:30
18:00

--

--

--

--

6300 Friday
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Project No.:

Project Title:  
Launch Complex 34, SWMU CC054

Pedestal Restoration

November
8985

Tetra Tech, Inc.
Field Operations Supervisor: Christopher Neumann Wayne Crisafulli

2020

Field Operations Lead: Dan Forester Kyle Hoard
Project Manager: Mark Jonnet Ron Linton

Personnel Summary

Project Support:
Project Support:

Project Support: Chris Adkison Rob Segiel
Project Support:

Mike Deliz NASA RPM Ryan O'Mera NASA RPM
Geoff Card NASA Safety Deda Johansen NASA RPM

Description of Work Performed, Problems Encountered and Resolutions:

Sean Nichols NASA Safety

All onsite LC 34. All have a Site Safety Brief. Operators preform equipment inspections. Organize supplies and tools.

DF, KH (manlift) RL (ground/telehandler) start anchor install. 

Boulivard tire onsite DF ask to wait about an hour until work complete before replace tires.

Last anchor installed. Clean and store equipmnet. B.T. replace 2 tires.
RL to lunch, DF notes, KH to CHP 
Boulivard Tire offsite DF, RL repair Blemishes and MOB equipment offsite.

DF, RL offsite. DF to CHP, RL to all sites

Comments:
4 anchors installed

PPE Level D+ Fall ProtectionAll anchors installed

Weather Conditions:  cloudy
Field Operations Supervisor Signature

Temperature Range: 69 -- 78 0 F



APPENDIX E 

ANCHOR SYSTEM DESIGN PACKAGE 



 

 

 

 

 
 

Findings Report:  

Concrete Launch Pedestal Plate Inspection 

Launch Complex 34, Cape Canaveral, FL 

 
Date:  December 12, 2018   

 

Prepared by: 
Tetra Tech 

2000 Warrington Way, Suite 245 

Louisville, KY  40222 

 

                                      

Christopher D. Coleman, PE          Jason Burkett, PE, SE         

Structural Engineer            Structural Engineer     

          

 

 



Executive Summary 

On November 29th, 2018, a field visit to Launch Complex 34, Cape Canaveral, Florida was 

conducted by Chris Coleman, PE of Tetra Tech. The intent of the field visit was to provide an 

assessment of the structural integrity of the 3/8” steel plates that are attached to an 

abandoned concrete launch pedestal. The visible corrosion of the plates is causing concerns 

that they are in jeopardy of falling off the pedestal, thus posing a risk to personnel that will be 

performing environmental remediation work on the structure. After a visual inspection of the 

plates, it is Tetra Tech’s opinion that there is enough material loss in the plates and supporting 

anchors to validate the integrity concerns. As a result, Tetra Tech recommends either removing 

the plates in their entirety or providing supplemental anchors prior to any planned work within 

the vicinity of the structure. A more thorough analysis and investigation will be required if the 

pedestal becomes a tourist attraction whereby allowing people access to underneath the 

launch deck. 

Background 

Based on the record drawings provided to Tetra Tech, the launch pedestal was constructed in 

1961. The launch pedestal is a square structure (~45 feet x 45 feet) constructed out of 

reinforced concrete that stands 27 feet tall. The top deck is approximately seven feet thick with 

a 27 feet diameter opening, supported by four corner columns with dimensions of 7 feet x 7 

feet. Three‐eighths inch thick, steel plate lines the inside of the columns, the bottom of the 

launch deck, and the inside of the pedestal opening. According to the as‐built drawings 

provided, a two‐inch thick, lightweight precast refractory concrete layer exists between the 

plate and concrete. The plate is anchored to the concrete with 5/8 inch diameter stainless steel 

bolts and washers that are screwed into a one inch diameter sleeve that’s welded to a J‐bolt 

with six inches embedment into structural concrete (See Figure 1). The bolts are spaced no 

more than four feet apart. 

Future remediation work is planned for the pedestal which involves removal of the 20‐inch 

diameter torus ring that lines the inside opening of the deck and removal of the paint that 

exists on the structure and plates. Because the mechanical methods required in the 

remediation tasks involve vibration and impact forces, there is a concern that these forces will 

cause the deteriorated plates and/or anchors to fail. The plates, weighing between 800 and 

1000 pounds each and pose a serious safety risk to personnel if they become separated from 

their anchorage points and fall.  



 

Figure 1 

 

Findings 

The field visit was conducted on the morning of November 29th. Weather conditions were 

mostly cloudy and dry with temperatures in the 50’s. A manlift was utilized to access the plates 

under the top deck and upper sections of the columns. Safety concerns associated with the 

torus ring’s anchorage, prevented a close inspection inside the opening of the deck. However, a 

detailed close inspection was possible for the remainder of the plates. 

Overall, the concrete structure of the launch pedestal is in good condition. Minor spalls and 

cracking were evident in random areas of the structure. The presence of efflorescence was 

visible on the soffit that extends off the south side of the top deck. It can be generally stated 

that the visible areas of concrete showed no signs of damage that would put doubt into the 

integrity of the concrete; thus, providing evidence that the concrete surrounding the expansion 

sleeves used to anchor the plates is likely not compromised. However, this conclusion cannot 

be definitive since the concrete under the plates could not be observed. 

The plates are at various stages of corrosion, ranging from flash and minor surface rust to 

significant laminar separation that is causing deformation and warping of the plates. The most 

significant corrosion exists on the plates that are attached to the bottom side of the launch 

deck. Within these plates the corrosion is prevalent along the outer edges which coincides with 

the location of some of the anchorage bolts. This is concerning since the weight of the plate is 

transferred along the lines of corrosion to the bolts through the washer and bolt head 

assembly. The condition of the bolts and washers for the underside plates appear undamaged 



in the north and east quadrants of the pedestal. Damage to the washer was discovered in five 

bolts within the south and west quadrants. There are numerous locations where the steel 

around the bolts in all quadrants is heavily damaged but appears to not be corroded all the way 

through to the concrete. The damage in the plates ranges from pitting to severe delamination. 

Bolts also exist within the middle of the plate where the corrosion and damage are not as 

severe. A few locations show where the plates are warping outward from the concrete. This 

outward deflection signifies expansive corrosive forces of either the concrete or steel plate are 

occurring between the plate and concrete.  

 

 

 

 

  Anchorage bolts contained 
within corrosion path                             

 
Typical Corrosion Pattern 

 

 
 

 
 
     Damaged washer and pitting example at      

plate anchorage 
 

 

 



 

 

 

Edge condition at top deck revealing 

laminar delamination 

 

 

 

 

 

 

 

    Displaced plate along west edge at top deck due to 

corrosion behind plate 

 

 

 

 

Recommendations 

The visual inspection discovered enough evidence that indicates the anchorage of the plate 

system is compromised. The exact level of strength reduction is not possible to calculate 

without doing a sandblast and removal of all loose steel to properly measure the undamaged 

thickness of steel. Furthermore, it’s not possible to determine the capacity of the anchor that is 

secured within the concrete surface unless a prescribed pull test program is instituted on a 

select number of bolts.  

Because of these uncertainties, it is recommended that the plates are either removed in their 

entirety or retrofitted to eliminate the risk of anchor failure. If the plates must remain in place 



during the environmental remediation activities, then it is recommended that supplemental 

post‐installed anchors are installed within the plates. The supplemental anchors will offset the 

strength deficiencies associated with the corrosion damage. Tetra Tech recommends installing 

additional expansion anchors in a pattern as indicated by the red dots in the original 

construction plan excerpt below. The expansion anchors and washers should be made of hot‐

dipped galvanized steel, have a diameter of 5/8” and have at least six inches embedment into 

structural concrete. Hilti’s Kwik Bolt 3 is one example of a suitable anchor. All installation 

should strictly follow the manufacturer’s recommendations for installation. Although shoring of 

the plates is not anticipated during the anchor installation, the contractor shall be mindful of 

plate vibration during drilling and installation of the anchors. If the plates begin to vibrate or 

begin to sag, post shores and additional anchorage may be required ‐ consult Tetra Tech’s 

structural engineer in the event this occurs. 

The previously described methods for securing the plates are only applicable to safeguarding 

construction personnel during the environmental remediation activities. If the pedestal 

becomes a tourist attraction allowing people unrestricted access to underneath the launch 

deck, a more comprehensive investigation will need to be performed. All corrosion will need to 

be removed from the plates so that the remaining steel thickness can be properly measured. 

The result of the measurements and subsequent analysis may require additional anchorage 

beyond what was specified for the remediation efforts. Furthermore, State Historic 

Preservation Office (SHPO) requirements may dictate an alternate approach to securing the 

plates. These additional considerations will need to be followed before the pedestal is 

considered safe for public access. 

 

 

 

 

 

 

 

 

   

         CENTERLINE 

           Post‐installed anchor locations 

                                                         Typical 2 per plate about centerline  
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SCALE:
1

LAUNCH PEDESTAL
ISOMETRIC VIEW

SCALE:  3/16" = 1'-0"
2 BOTTOM LINER PLAN

NOTES:

1. NEW SCREW ANCHORS ARE TO BE PLACED WHERE INDICATED ON PLAN.  DO 
NOT INSTALL NEW ANCHORS WERE EXCESSIVE PLATE CORROSION, 
EXPANSION, OR DELAMINATION EXISTS.  MAINTAIN 2" CLEAR DISTANCE 
BETWEEN HEAVILY CORRODED PLATE STEEL AND NEW ANCHOR.  

2. PRE-DRILL EXIST. STEEL LINER PLATE AND WASHER WITH 15/16" DIA. HOLE.  
3. PRE-DRILL CONCRETE SUBSTRATE WITH 3/4" DIA. HOLES.  DO NOT CLEAR DUST 

FOR OVERHEAD INSTALLATIONS.
4. TIGHTEN THE ANCHOR INTO THE SUBSTRATE MATERIAL UNTIL WASHER MAKES 

SOLID CONTACT WITH LINER PLATE.  DO NOT DAMAGE THREADS WHEN 
TIGHTENING ANCHOR.

5. SCREW ANCHORS ARE FOR ONE TIME USE ONLY.  DO NOT REUSE FOR LINER 
PLATE INSTALLATION. 

6. COREDRILLING IS NOT ALLOWED FOR ANCHOR HOLE INSTALLATION.  REBAR 
CUTTING DRILL BITS WILL BE USED AS REQUIRED.  WHEN REBAR IS 
ENCOUNTERED, USE 3/4"x8 1/2" STAINLESS STEEL (304) TITEN HD SCREWS OR 
APPROVED EQUAL.

7. NEW ANCHORS ARE TO BE INSTALLED IN ACCORDANCE WITH MANUFACTURER'S 
INSTALLATION INSTRUCTION.  DO NOT OVER TIGHTEN OR DAMAGE FINISHES.

8. APPLY AN ANTI-SEIZE COMPOUND TO THE SHANK OF SCREWS WHERE 
CONTACTS BETWEEN CARBON STEEL AND STAINLESS CAN OCCUR.

SCALE:  3" = 1'-0"
4

HEAVY-DUTY SCREW
ANCHOR (TYP.)
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PHOTO 1 (LOOKING EAST) PHOTO 2 (LOOKING WEST) PHOTO 3

PHOTO 4 (LOOKING SOUTH) PHOTO 5 (LOOKING NORTH) PHOTO 6

PHOTO 7 PHOTO 8 PHOTO 9 PHOTO 10

DO NOT INSTALL NEW 
ANCHORS AT CORRODED 
STEEL (TYP.).  SEE PLAN 
FOR NEW ANCHOR 
LOCATIONS

DO NOT INSTALL NEW 
ANCHORS AT CORRODED 
STEEL (TYP.).  SEE PLAN 
FOR NEW ANCHOR 
LOCATIONS
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Tetra Tech, Inc. 
2000 Warrington Way, Suite 245, Louisville, KY 40222 

Ph 502.584.5555  www.tetratech.com 

TECHNICAL MEMORANDUM 

DATE: October 16, 2020 
SUBJECT: Launch Pedestal Plate Stabilization for Launch Complex 34 – Cape Canaveral, FL 

Representatives from Tetra Tech visited the Launch Complex C34 site on November 28, 2018 to visually inspect 
external cladding on the launch pedestal and provide a structural assessment for the deteriorating members.  This 
evaluation resulted in a repair plan to add post-installed concrete anchors to stabilize potentially weakened areas 
on the underside due to advanced corrosion.  The originally proposed repairs were installed this year in 2020.  The 
purpose of this final assessment is to provide additional anchors necessary to fully support cladding plate and provide 
a design that guarantees a safe condition for at least one year.  Conservatively, this design assumes existing/original 
anchors are no longer engaged and do not provide support since there is significant corrosion around them and no 
material testing has been performed. 

The existing cladding plates are 3/8” thick carbon steel and were originally supported by stainless steel bolts 
anchored into concrete.  From our visual observation, much of the advanced deterioration in the plate and anchors 
is concentrated to the underside of the launch pedestal.  This area is subjected to water collection and slower rates 
of evaporation from limited sunlight.  The new anchors have been designed for the self-weight of the cladding plate 
plus any suction loading from a code level hurricane.  Locations for the new anchors are no less than 12” from plate 
edges and to be located away from high corrosion zones.   

Our calculation determined fifty-one (51) additional anchors are required to safely support the cladding plate on the 
underside of the launch pedestal.  The design checked the capacity of new anchors with anchor design software by 
Simpson Strong Tie.  Stresses in the plate were confirmed to be safe by finite element analysis.  The new anchors are 
comprised of ¾” dia. x 7” Simpson Strong Tie Titan HD, stainless-steel (304).  The additional anchors match the size 
and material previously used for the initial plate stabilization.   

Thank you for the opportunity to provide support to this project.  Please do not hesitate to call with questions or for 
further assistance. 

 

Sincerely, 

 

 

 

Jason Burkett, FL P.E. #69879     
Structural Engineer 
 

 

Enclosed (2): 

Drawing S101 – Steel Liner Plate Stabilization, Rev 1 
Design Calculations for Plate Stabilization 

,

rkett FL P E #66989879



Tetra Tech JOB TITLE NASA PAD
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STRUCTURAL CALCULATIONS 

FOR

NASA - LC34 LAUNCH PAD

Cape Canaveral, FL



NASA PAD ANCHOR DESIGN

200-01278-19003

SIMPSON HD SCREW DESIGN CHECK

SPS/ JLB 10/15/2020 1 1

CONTROLLING PLATE SIZE = 8' x 8' 

WIND LOAD ON 64SF AREA = 83 PSF , SEE ATTACHED SHEET. 

FACTORED REACTION FROM RISA ON EACH ANCHOR FROM DEAD LOAD AND
WINDLOAD = -1.638 KIPS PER ANCHOR

SELECTED SCREW ANCHOR = 3/4" x 7" LONG

SEE ATTACHED ANCHOR CALCULATIONS.

MAX BENDING STRESS IN PLATE FROM RISA = 0.618 k-ft =  618#-FT < 1139 #-FT,
SEE ATTACHED SHEET FOR CALCULATION

VON MISES STRESS FROM RISA = 25.9 KSI < 0.9*36= 32.4KSI

PUNCHING SHEAR IN PLATE: 
WINCH SIZE FOR 3/4" BOLT = 1 1/8" 
CONSIDERING CRITICAL SECTION AT d= 3/8" DISTANCE FROM FACE OF
SCREW HEAD. 

bo = 3.14*(1.125+2*3/8)= 5.89"
d = 3/8"

Shear strength of steel plate = 0.75*36*5.89*0.375 = 59.64 kips > 1.638 kips  
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CHECKED BY JLB DATE 10/14/20

 Wind Loads - Open Buildings:   0.25 ≤ h/L ≤ 1.0 Ultimate Wind Pressures 

Type of roof = Monoslope Free Roofs G = 0.85
Wind Flow = Clear Roof Angle = 0.0 deg

NOTE: The code requires the MWFRS be  

   Main Wind Force Resisting System  designed for a minimum pressure of 16 psf. 

Kz = Kh (case 2) = 0.98 Base pressure (qh) = 54.0 psf

Roof pressures - Wind Normal to Ridge

Cnw Cnl

Cn = 1.20 0.30

  p = 55.1 psf 13.8 psf

Cn = -1.10 -0.10

  p = -50.5 psf -4.6 psf

NOTE: 1). Cnw and Cnl denote combined pressures from top and bottom roof surfaces.

2). Cnw is pressure on windward half of roof. Cnl is pressure on leeward half of roof.

3). Positive pressures act toward the roof. Negative pressures act away from the roof.

Roof pressures - Wind Parallel to Ridge, Ɣ = 90 deg

h = 30.0 ft

≤ h >h ≤ 2h > 2h 2h = 60.0 ft

Cn = -0.80 -0.60 -0.30

  p = -36.7 psf -27.6 psf -13.8 psf

Cn = 0.80 0.50 0.30

  p = 36.7 psf 23.0 psf 13.8 psf

Fascia Panels -Horizontal pressures

qp = 54.0 psf Windward fascia: 81.1 psf    (GCpn = +1.5)

Leeward fascia: -54.0 psf    (GCpn = -1.0)

   Components & Cladding - roof pressures

Kz = Kh (case 1) = 0.98 a = 4.2 ft a
2
 = 17.6 sf

Base pressure (qh) = 54.0 psf 4a
2
 = 70.6 sf

G = 0.85

positive negative positive negative positive negative

2.40 -3.30 1.80 -1.70 1.20 -1.10

1.80 -1.70 1.80 -1.70 1.20 -1.10

1.20 -1.10 1.20 -1.10 1.20 -1.10

110.2 psf -151.6 psf 82.7 psf -78.1 psf 55.1 psf -50.5 psf

82.7 psf -78.1 psf 82.7 psf -78.1 psf 55.1 psf -50.5 psf

55.1 psf -50.5 psf 55.1 psf -50.5 psf 55.1 psf -50.5 psf

Wind Direction

zone 1

Clear Wind Flow

Effective Wind Area

≤ 17.6 sf

A

B

Horizontal Distance from Windward 

Edge
Wind 

Flow

Load 

Case

A

B

Load 

Case

Wind 

Flow

Clear Wind 

Flow

Ɣ = 0 & 180 deg

Wind 

pressure

zone 3 zone 2

>17.6, ≤ 70.6 sf

> 70.6 sf

≤ 17.6 sf

>17.6, ≤ 70.6 sf

> 70.6 sf

Clear Wind 

Flow

CN
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Location of Wind Pressure Zones

MAIN WIND FORCE RESISTING SYSTEM

COMPONENTS AND CLADDING



Company: Tetra Tech Date: 10/16/2020

Engineer: SPS Page: 1/5

Project: NASA pad anchors

Address:

Phone:

E-mail:

Anchor Designer™
Software
Version 2.9.7376.0

1.Project information

Customer company: 
Customer contact name: 
Customer e-mail: 
Comment: 

Project description: 
Location: 
Fastening description: 

2. Input Data & Anchor Parameters

General
Design method:ACI 318-14
Units: Imperial units

Anchor Information:
Anchor type: Concrete screw
Material: Stainless Steel
Diameter (inch): 0.750
Nominal Embedment depth (inch): 6.250
Effective Embedment depth, hef (inch): 4.130
Anchor category: 1
Anchor ductility: Yes
hmin (inch): 10.00
cac (inch): 7.38
Cmin (inch): 1.75
Smin (inch): 3.00

Base Material
Concrete: Normal-weight
Concrete thickness, h (inch): 60.00
State: Cracked
Compressive strength, f’c (psi): 4000
Ψc,V: 1.0
Reinforcement condition: B tension, B shear
Supplemental reinforcement: Not applicable
Reinforcement provided at corners: No
Ignore concrete breakout in tension: No
Ignore concrete breakout in shear: No
Ignore 6do requirement: Not applicable
Build-up grout pad: No

Base Plate
Length x Width x Thickness (inch): 36.00 x 36.00 x 0.33

Recommended Anchor
Anchor Name: Titen HD® Stainless Steel - 3/4"Ø SS Titen HD, hnom:6.25" (159mm)

5956 W. Las Positas Boulevard  Pleasanton, CA 94588  Phone: 925.560.9000  Fax: 925.847.3871  www.strongtie.comSimpson Strong-Tie Company Inc.

Input data and results must be checked for agreement with the existing circumstances, the standards and guidelines must be checked for plausibility.
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Engineer: SPS Page: 2/5

Project: NASA pad anchors

Address:

Phone:

E-mail:

Anchor Designer™
Software
Version 2.9.7376.0

Load and Geometry
Load factor source: ACI 318 Section 5.3
Load combination: not set
Seismic design: No
Anchors subjected to sustained tension: Not applicable
Apply entire shear load at front row: No
Anchors only resisting wind and/or seismic loads: No

Strength level loads:

Nua [lb]: 1638
Vuax [lb]: 0
Vuay [lb]: 0
Mux [ft-lb]: 0
Muy [ft-lb]: 0

<Figure 1>

5956 W. Las Positas Boulevard  Pleasanton, CA 94588  Phone: 925.560.9000  Fax: 925.847.3871  www.strongtie.comSimpson Strong-Tie Company Inc.

Input data and results must be checked for agreement with the existing circumstances, the standards and guidelines must be checked for plausibility.
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<Figure 2>

5956 W. Las Positas Boulevard  Pleasanton, CA 94588  Phone: 925.560.9000  Fax: 925.847.3871  www.strongtie.comSimpson Strong-Tie Company Inc.

Input data and results must be checked for agreement with the existing circumstances, the standards and guidelines must be checked for plausibility.
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Shear load y,
Vuay (lb)

Anchor Tension load,
Nua (lb)

3. Resulting Anchor Forces

Shear load  combined,
√(Vuax)²+(Vuay)² (lb)

Shear load x,
Vuax (lb)

1638.01 0.0 0.00.0

0.0 0.0Sum 1638.0 0.0

Maximum concrete compression strain (‰): 0.00
Maximum concrete compression stress (psi): 0
Resultant tension force (lb): 1638
Resultant compression force (lb): 0
Eccentricity of resultant tension forces in x-axis, e'Nx (inch): 0.00
Eccentricity of resultant tension forces in y-axis, e'Ny (inch): 0.00

<Figure 3>

4. Steel Strength of Anchor in Tension (Sec. 17.4.1)

Nsa (lb) f fNsa (lb)

47606 0.75 35705

5. Concrete Breakout Strength of Anchor in Tension (Sec. 17.4.2)

Nb = kclaÖf’chef
1.5 (Eq. 17.4.2.2a)

kc la f’c (psi) hef (in) Nb (lb)

21.0 1.00 4000 4.130 11147

fNcb = f (ANc / ANco)Yed,NYc,NYcp,NNb (Sec. 17.3.1 & Eq. 17.4.2.1a)

ANc (in2) ANco (in2) ca,min (in) Yed,N Yc,N Ycp,N Nb (lb) f fNcb (lb)

153.51 153.51 18.00 1.000 1.00 1.000 11147 0.65 7246

11. Results

11. Interaction of Tensile and Shear Forces (Sec. D.7)?

Tension Factored Load, Nua (lb) Design Strength, øNn (lb) Ratio Status

Steel 1638 35705 0.05 Pass

Concrete breakout 1638 7246 0.23 Pass (Governs)

3/4"Ø SS Titen HD, hnom:6.25" (159mm) meets the selected design criteria.

5956 W. Las Positas Boulevard  Pleasanton, CA 94588  Phone: 925.560.9000  Fax: 925.847.3871  www.strongtie.comSimpson Strong-Tie Company Inc.

Input data and results must be checked for agreement with the existing circumstances, the standards and guidelines must be checked for plausibility.
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12. Warnings

- Designer must exercise own judgement to determine if this design is suitable.

- Refer to manufacturer’s product literature for hole cleaning and installation instructions.

5956 W. Las Positas Boulevard  Pleasanton, CA 94588  Phone: 925.560.9000  Fax: 925.847.3871  www.strongtie.comSimpson Strong-Tie Company Inc.

Input data and results must be checked for agreement with the existing circumstances, the standards and guidelines must be checked for plausibility.
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NASA pad anchors

Bending stress on plate

Oct 16, 2020 at 8:55 AM

Plate stresses.r3d

Y

XZ

Plate
Moment y
k-ft per ft
( LC 2 )

.012
-.051
-.114
-.177
-.24
-.303
-.366
-.429
-.492
-.555
-.618

Results for LC 2, IBC 16-4 (a)                                                                   

WIND LOAD APPLIED ON PLATE = 83 PSF
LC 2 = 1.2 DEAD + 1.0 WIND ( BOTH LOADS ACTING UP)



 Steel Plate Bending Strength

Input:

fy 36ksi:= (yield strength of steel) ϕb 0.9:= (resistance factor)

tp
3

8
in:= (plate thickness) Ωb 1.67:= (safety factor)

B 12in:= (plate width)

Ix

B tp
3



12
:= Ix 0.05 in

4
=

Zx

B tp
2



4
:= Zx 0.42 in

3
=

Sx

2Ix

tp

:= Sx 0.28 in
3

=

Mp Zx fy:= Mp 15.19 kip in=

My Sx fy:= My 10.12 kip in=

1.6 My 16.2 kip in=

Mn min Mp 1.6My, ( ):=

ϕb Mn 1139.06 ft lb= (LRFD)
Mn

Ωb

9.09 kip in= (ASD)
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Von mises stress

Oct 16, 2020 at 8:59 AM

Plate stresses.r3d

Y

XZ

Plate
Von Mises Top

ksi
( LC 2 )

25.9
23.3
20.7
18.1
15.5
12.9
10.3
7.7
5.1
2.5
-.1

Results for LC 2, IBC 16-4 (a)                                                                   

WIND LOAD APPLIED ON PLATE = 83 PSF
LC 2 = 1.2 DEAD + 1.0 WIND ( BOTH LOADS ACTING UP)
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LEGEND:

DENOTES EXISTING LINER PLATE ANCHOR FROM ORIGINAL CONSTRUCTION

DENOTES (26) EXISTING 3/4"x7" STAINLESS-STEEL (304) TITEN HD HEAVY-DUTY SCREW 
ANCHOR, BY SIMPSON STRONG-TIE OR APPROVED EQUAL.
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2 BOTTOM LINER PLAN

NOTES:

1. NEW SCREW ANCHORS ARE TO BE PLACED WHERE INDICATED ON PLAN.  DO 
NOT INSTALL NEW ANCHORS WERE EXCESSIVE PLATE CORROSION, 
EXPANSION, OR DELAMINATION EXISTS.  MAINTAIN 2" CLEAR DISTANCE 
BETWEEN HEAVILY CORRODED PLATE STEEL AND NEW ANCHOR.  

2. PRE-DRILL EXIST. STEEL LINER PLATE AND WASHER WITH 15/16" DIA. HOLE.  
3. PRE-DRILL CONCRETE SUBSTRATE WITH 3/4" DIA. HOLES.  DO NOT CLEAR DUST 

FOR OVERHEAD INSTALLATIONS.
4. TIGHTEN THE ANCHOR INTO THE SUBSTRATE MATERIAL UNTIL WASHER MAKES 

SOLID CONTACT WITH LINER PLATE.  DO NOT DAMAGE THREADS WHEN 
TIGHTENING ANCHOR.

5. SCREW ANCHORS ARE FOR ONE TIME USE ONLY.  DO NOT REUSE FOR LINER 
PLATE INSTALLATION. 

6. COREDRILLING IS NOT ALLOWED FOR ANCHOR HOLE INSTALLATION.  REBAR 
CUTTING DRILL BITS WILL BE USED AS REQUIRED.  WHEN REBAR IS 
ENCOUNTERED, USE 3/4"x8 1/2" STAINLESS STEEL (304) TITEN HD SCREWS OR 
APPROVED EQUAL.

7. NEW ANCHORS ARE TO BE INSTALLED IN ACCORDANCE WITH MANUFACTURER'S 
INSTALLATION INSTRUCTION.  DO NOT OVER TIGHTEN OR DAMAGE FINISHES.

8. APPLY AN ANTI-SEIZE COMPOUND TO THE SHANK OF SCREWS WHERE 
CONTACTS BETWEEN CARBON STEEL AND STAINLESS CAN OCCUR.
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APPENDIX F 

WASTE DISPOSAL 

F.1 KSC SCHWARTZ ROAD LANDFILL WASTE WEIGHT TICKETS 
F.2 JED LANDFILL WASTE PROFILE, MANIFESTS, AND WEIGHT 

TICKETS  

(PROVIDED IN ELECTRONIC VERSION ONLY) 



F.1 KSC SCHWARTZ ROAD LANDFILL WASTE WEIGHT TICKETS 





 

 

F.2 JED LANDFILL WASTE PROFILE, MANIFESTS, AND WEIGHT TICKETS   
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Waste Stream - LC34 Pad Soils

 Waste Pro�le  Track Waste (Learn More)

Waste Pro�le ID: a76f0f5a-aae5-4884-affd-08d29e37a943 DRAFT

Destination Country United States of America 

Generator NASA Kennedy Space Center 

NASA Causeway, Kennedy Space Center, FL 32953 , Brevard

Waste Facility JED Land�ll 

1501 Omni Way, St Cloud, FL 34773 , Osceola

Billing Company AMERICAN WASTE MNGT SVCS 

One American Way, Warren, OH 44484

(330) 856-8800

Transporter Not speci�ed

Material Origin

Origin Address Launch Complex 34 (LC34)

Cape Canaveral Air Force Station, FL 32953 

Brevard County

EPA ID FL6800014585

  Contacts (0)

  Contacts (0)

  Contacts (0)

GENERAL INFORMATION

Edit Pro�le Submit Pro�le for ApprovalUtilities 

  Notes

  Attachments

  Activities

  Resources

https://wasteconnections.wastebits.com/companies/2824177
https://wasteconnections.wastebits.com/companies/2759221
https://wasteconnections.wastebits.com/companies/2741438
https://wasteconnections.wastebits.com/profiles
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State ID N/A

Material

Is this an Industrial Waste Stream?  Yes

 No

Common Name LC34 Pad Soils

Generation Process Excavation of Contaminated Soil

Preferred Disposal Methods Not speci�ed

Contamination Source Not speci�ed

Material Composition

Constituents Soil: 95% – 99%

Aggregate: 1% – 5%

State Waste Codes N/A

Color Brown/Gray

 Solid

 Liquid

 Sludge

 Dust

 Other

pH N/A

 Yes

 No

 Yes

 No

Physical State at 70°F

Strong Odor

Reactivity
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Flash Point  < 140°F

 140°F - 199°F

 ≥ 200°F

 N/A

Regulatory

No

 Process Knowledge

 SDS

 Certi�ed Analytical Report

 Exempt Waste

Yes

 Composite

 Grab

LC34-CP0005-000.5-20200727

State Hazardous Waste? No

No

No

No

No

No

Yes

No

EPA Hazardous Waste?

Attached Non-Hazardous Determination

Document(s) (Check all that apply)

Is the data derived from testing a

representative sample according with 40

CFR 261 and/or other applicable laws?

Type of Analytical Sample

Sample ID #

Is this material non-hazardous due to

treatment, delisting, or exclusion?

From an industry regulated under Benzene

NESHAP?

Facility remediation subject to 40 CFR 63

GGGGG?

CERCLA or State-Mandated clean-up?

Regulated, Licensed or NORM Radioactive

Waste?

Contains PCBs?

Regulated by 40 CFR 761?
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Yes

No

Regulated and/or Untreated

Medical/Infectious Waste?
No

No

Subject to RCRA Subpart CC controls? No

Shipping & DOT

Event Frequency  One Time

 On-Going

Estimated Annual Quantity 243

 Tons

 Yards

 Drums

 Gallons

 Other

 Once

 Daily

 Weekly

 Monthly

 Other

Quantity Per Shipment 20 Tons

Container Type Dump Trailer

Container Size 40 CY

USDOT Shipping Name N/A

Pro�le Certi�cation UNCERTIFIED

Remediation under 40 CFR 761.61 (a)?

PCB imported into the US?

Contains Asbestos?

Unit of Measure

Shipping Frequency
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I hereby certify that (1) all information submitted on this form and on supplemental materials is complete and accurate to the best of my

knowledge and ability to determine; (2) the information provided herein, including any supplemental information, such as laboratory analytical,

MSDS, etc., accurately describes the waste stream to be delivered to the facility and that all known or suspected hazards have been disclosed. I

understand that, once the waste stream is approved by Destination Facility based on this information, any deviation in the source, composition,

constituents or characteristics of the waste stream from the information described herein, may render the waste stream unacceptable for

disposal, at the sole discretion of Destination Facility. I further understand that any deviation from the information contained herein will require

immediate noti�cation to the Destination Facility and cessation of disposal.

 
Certify Pro�le

Powered by Wastebits v1.15.8

https://wastebits.com/


































APPENDIX G 

WASTE CHARACTERIZATION LABORATORY RESULTS 

(PROVIDED IN ELECTRONIC VERSION ONLY) 





ANALYTICAL REPORT
Eurofins TestAmerica, Canton
4101 Shuffel Street NW
North Canton, OH 44720
Tel: (330)497-9396

Laboratory Job ID: 240-134053-1
Client Project/Site: KSL-LC34

For:
Tetra Tech, Inc.
Foster Plaza 7
661 Anderson Drive
Suite 200
Pittsburgh, Pennsylvania 15220-2745

Attn: Debbie Wilson

Authorized for release by:
8/7/2020 11:32:24 AM

Opal Johnson, Project Manager II
(330)966-9279
Opal.Johnson@Eurofinset.com

This report has been electronically signed and authorized by the signatory. Electronic signature is
intended to be the legally binding equivalent of a traditionally handwritten signature.

Results relate only to the items tested and the sample(s) as received by the laboratory.
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Definitions/Glossary
Job ID: 240-134053-1Client: Tetra Tech, Inc.

Project/Site: KSL-LC34

Qualifiers

GC/MS VOA
Qualifier Description

I The reported value is between the laboratory method detection limit and the laboratory practical quantitation limit.

Qualifier

U Indicates that the compound was analyzed for but not detected.

GC/MS Semi VOA
Qualifier Description

I The reported value is between the laboratory method detection limit and the laboratory practical quantitation limit.

Qualifier

U Indicates that the compound was analyzed for but not detected.

GC Semi VOA
Qualifier Description

U Indicates that the compound was analyzed for but not detected.

Qualifier

Dioxin
Qualifier Description

I The reported value is between the laboratory method detection limit and the laboratory practical quantitation limit.

Qualifier

J Estimated value;  value may not be accurate.

U Indicates that the compound was analyzed for but not detected.

Metals
Qualifier Description

I The reported value is between the laboratory method detection limit and the laboratory practical quantitation limit.

Qualifier

J Estimated value;  value may not be accurate.

U Indicates that the compound was analyzed for but not detected.

Glossary
These commonly used abbreviations may or may not be present in this report.

¤ Listed under the "D" column to designate that the result is reported on a dry weight basis

Abbreviation

%R Percent Recovery

CFL Contains Free Liquid

CFU Colony Forming Unit

CNF Contains No Free Liquid

DER Duplicate Error Ratio (normalized absolute difference)

Dil Fac Dilution Factor

DL Detection Limit (DoD/DOE)

DL, RA, RE, IN Indicates a Dilution, Re-analysis, Re-extraction, or additional Initial metals/anion analysis of the sample

DLC Decision Level Concentration (Radiochemistry)

EDL Estimated Detection Limit (Dioxin)

LOD Limit of Detection (DoD/DOE)

LOQ Limit of Quantitation (DoD/DOE)

MCL EPA recommended "Maximum Contaminant Level"

MDA Minimum Detectable Activity (Radiochemistry)

MDC Minimum Detectable Concentration (Radiochemistry)

MDL Method Detection Limit

ML Minimum Level (Dioxin)

MPN Most Probable Number

MQL Method Quantitation Limit

NC Not Calculated

ND Not Detected at the reporting limit (or MDL or EDL if shown)

NEG Negative / Absent

POS Positive / Present

PQL Practical Quantitation Limit

PRES Presumptive

QC Quality Control

RER Relative Error Ratio (Radiochemistry)

RL Reporting Limit or Requested Limit (Radiochemistry)

Eurofins TestAmerica, Canton

Page 3 of 39 8/7/2020
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Definitions/Glossary
Job ID: 240-134053-1Client: Tetra Tech, Inc.

Project/Site: KSL-LC34

Glossary (Continued)
These commonly used abbreviations may or may not be present in this report.

RPD Relative Percent Difference, a measure of the relative difference between two points

Abbreviation

TEF Toxicity Equivalent Factor (Dioxin)

TEQ Toxicity Equivalent Quotient (Dioxin)

TNTC Too Numerous To Count

Eurofins TestAmerica, Canton

Page 4 of 39 8/7/2020
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Case Narrative
Client: Tetra Tech, Inc. Job ID: 240-134053-1
Project/Site: KSL-LC34

Job ID: 240-134053-1

Laboratory: Eurofins TestAmerica, Canton

Narrative

CASE NARRATIVE

Client: Tetra Tech, Inc.

Project: KSL-LC34

Report Number: 240-134053-1

With the exceptions noted as flags or footnotes, standard analytical protocols were followed in the analysis of the samples and no 
problems were encountered or anomalies observed.  In addition all laboratory quality control samples were within established control 
limits, with any exceptions noted below.  Each sample was analyzed to achieve the lowest possible reporting limit within the constraints of 

the method.  In some cases, due to interference or analytes present at high concentrations, samples were diluted.  For diluted samples, 
the reporting limits are adjusted relative to the dilution required.

Eurofins TestAmerica, Canton attests to the validity of the laboratory data generated by Eurofins TestAmerica facilities reported herein.  All 
analyses performed by Eurofins TestAmerica facilities were done using established laboratory SOPs that incorporate QA/QC procedures 

described in the application methods.  Eurofins TestAmerica’s operations groups have reviewed the data for compliance with the 
laboratory QA/QC plan, and data have been found to be compliant with laboratory protocols unless otherwise noted below.

The test results in this report meet all NELAP requirements for parameters for which accreditation is required or available.  Any exceptions 
to NELAP requirements are noted in this report.  Pursuant to NELAP, this report may not be reproduced, except in full, without the written 

approval of the laboratory.

Calculations are performed before rounding to avoid round-off errors in calculated results.

All holding times were met and proper preservation noted for the methods performed on these samples, unless otherwise detailed in the 

individual sections below.

All solid sample results are reported on an "as received" basis unless otherwise indicated by the presence of a % solids value in the 
method header.

This laboratory report is confidential and is intended for the sole use of Eurofins TestAmerica and its client.

RECEIPT

The sample was received on 7/28/2020 9:30 AM; the sample arrived in good condition, and where required, properly preserved and on ice.  
The temperature of the cooler at receipt was 5.4º C.

VOLATILE ORGANIC COMPOUNDS (GCMS)

Sample LC34-CP0005-000.5-20200727 (240-134053-1) was analyzed for volatile organic compounds (GCMS) in accordance with EPA 

SW-846 Method 8260C. The samples were prepared on 07/28/2020 and analyzed on 08/05/2020. 

1,2,3-Trichlorobenzene and 1,2,4-Trichlorobenzene were detected in method blank MB 240-445664/7 at levels that were above the method 
detection limit but below the reporting limit.  The values should be considered estimates, and have been flagged.  If the associated 

sample reported a result above the MDL and/or RL, the result has been flagged. 

The continuing calibration verification (CCV) analyzed in batch 240-445664 was outside the method criteria for the following analyte(s): 

Methyl tert-Butyl Ether and 1,2,3-Trichlorobenzene.  An MRL standard at or below the reporting limit (RL) was analyzed with the affected 

samples LC34-CP0005-000.5-20200727 (240-134053-1), (CCV 240-445664/5), (CCVIS 240-445664/4), (LCS 240-445664/6) and (MB 
240-445664/7) and found to be acceptable.  As indicated in the reference method, sample analysis may proceed; however, any detection 

for the affected analyte(s) is considered estimated.

Eurofins TestAmerica, Canton
Page 5 of 39 8/7/2020
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Case Narrative
Client: Tetra Tech, Inc. Job ID: 240-134053-1
Project/Site: KSL-LC34

Job ID: 240-134053-1 (Continued)

Laboratory: Eurofins TestAmerica, Canton (Continued)

Insufficient sample volume was available to perform a matrix spike/matrix spike duplicate/sample duplicate (MS/MSD/DUP) associated 

with preparation batch 240-445026 and analytical batch 240-445664 on these samples LC34-CP0005-000.5-20200727 (240-134053-1).

No analytical or quality issues were noted, other than those described above or in the Definitions/Glossary page.

SEMIVOLATILE ORGANIC COMPOUNDS (GCMS)

Sample LC34-CP0005-000.5-20200727 (240-134053-1) was analyzed for semivolatile organic compounds (GCMS) in accordance with 
EPA SW-846 Method 8270D. The samples were prepared on 07/29/2020 and analyzed on 08/05/2020. 

No analytical or quality issues were noted, other than those described above or in the Definitions/Glossary page.

DIOXINS AND FURANS
Sample LC34-CP0005-000.5-20200727 (240-134053-1) was analyzed for dioxins and furans in accordance with EPA SW-846 Method 

8290. The samples were prepared on 07/31/2020 and analyzed on 08/05/2020 and 08/06/2020. 

1,2,3,4,6,7,8-HpCDF, OCDD, OCDF, Total HpCDF and Total TCDF were detected in method blank MB 140-41470/4-A at levels that were 
above the method detection limit but below the reporting limit.  The values should be considered estimates, and have been flagged.  If the 

associated sample reported a result above the MDL and/or RL, the result has been flagged. 

The following sample went through Gel-Permeation Cleanup procedure, based on EPA method 3640A:  LC34-CP0005-000.5-20200727 
(240-134053-1).

No additional analytical or quality issues were noted, other than those described above or in the Definitions/Glossary page.

POLYCHLORINATED BIPHENYLS (PCBS)
Sample LC34-CP0005-000.5-20200727 (240-134053-1) was analyzed for polychlorinated biphenyls (PCBs) in accordance with EPA 
SW-846 Method 8082A. The samples were prepared on 07/29/2020 and analyzed on 07/31/2020. 

Sample LC34-CP0005-000.5-20200727 (240-134053-1)[5X] required dilution prior to analysis.  The reporting limits have been adjusted 
accordingly.

The following samples were diluted due to abundance of target analytes : (240-133849-D-15-A).  As such, surrogate recoveries are below 

the calibration range or are not reported, and elevated reporting limits (RLs) are provided.

The following samples were diluted due to  the nature of the sample matrix:  (240-133849-D-15-B MS) and (240-133849-D-15-C MSD). 
Because of this dilution, the surrogate spike and matrix spike concentration in the sample was reduced to a level where the recovery 

calculation does not provide useful information.

All of the samples in this data set analyzed for PCBs were subjected to the sulfuric acid cleanup procedure before instrumental analysis, 

per EPA Method 3665A.

DCB Decachlorobiphenyl failed the surrogate recovery criteria high for 240-133849-D-15-B MS and 240-133849-D-15-C MSD.  

Aroclor-1260 failed the recovery criteria high for the MS and the MSD of sample 240-133849-15 in batch 240-445044.

No additional analytical or quality issues were noted, other than those described above or in the Definitions/Glossary page.

TCLP METALS
Sample LC34-CP0005-000.5-20200727 (240-134053-1) was analyzed for TCLP Metals in accordance with SW-846 Method 6020A. The 

samples were leached on 07/29/2020, prepared on 07/30/2020 and analyzed on 07/31/2020. 

Barium was detected in method blank LB 240-444805/1-D at a level exceeding the reporting limit.  If the associated sample reported a 

result above the MDL and/or RL, the result has been flagged.  

Chromium was detected in method blank LB 240-444805/1-D at a level that was above the method detection limit but below the reporting 

limit. The value should be considered an estimate, and has been flagged.  If the associated sample reported a result above the MDL 

Eurofins TestAmerica, Canton
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Case Narrative
Client: Tetra Tech, Inc. Job ID: 240-134053-1
Project/Site: KSL-LC34

Job ID: 240-134053-1 (Continued)

Laboratory: Eurofins TestAmerica, Canton (Continued)

and/or RL, the result has been flagged. 

No additional analytical or quality issues were noted, other than those described above or in the Definitions/Glossary page.

METALS (ICPMS)
Sample LC34-CP0005-000.5-20200727 (240-134053-1) was analyzed for metals (ICPMS) in accordance with EPA SW-846 Methods 

6020A. The samples were prepared on 07/29/2020 and analyzed on 07/30/2020. 

Chromium and Lead failed the recovery criteria high for the MSD of sample LC34-CP0005-000.5-20200727MSD (240-134053-1) in batch 

240-444965.  Lead exceeded the RPD limit.

No additional analytical or quality issues were noted, other than those described above or in the Definitions/Glossary page.

TCLP MERCURY

Sample LC34-CP0005-000.5-20200727 (240-134053-1) was analyzed for TCLP mercury in accordance with EPA SW-846 Methods 
1311/7470A. The samples were leached on 07/29/2020, prepared on 07/30/2020 and analyzed on 07/31/2020. 

No analytical or quality issues were noted, other than those described above or in the Definitions/Glossary page.

MERCURY
Sample LC34-CP0005-000.5-20200727 (240-134053-1) was analyzed for mercury in accordance with EPA SW-846 Method 7471B. The 
samples were prepared on 07/29/2020 and analyzed on 07/30/2020. 

No analytical or quality issues were noted, other than those described above or in the Definitions/Glossary page.

PERCENT SOLIDS
Sample LC34-CP0005-000.5-20200727 (240-134053-1) was analyzed for percent solids in accordance with ASTM Method D2216-80. The 

samples were analyzed on 07/30/2020. 

No analytical or quality issues were noted, other than those described above or in the Definitions/Glossary page.
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Method Summary
Job ID: 240-134053-1Client: Tetra Tech, Inc.

Project/Site: KSL-LC34

Method Method Description LaboratoryProtocol

SW8468260C Volatile Organic Compounds by GC/MS TAL CAN

SW8468270D Semivolatile Organic Compounds (GC/MS) TAL CAN

SW8468082A Polychlorinated Biphenyls (PCBs) by Gas Chromatography TAL CAN

SW8468290A Dioxins and Furans (HRGC/HRMS) TAL KNX

SW8466020A Metals (ICP/MS) TAL CAN

SW8467470A Mercury (CVAA) TAL CAN

SW8467471B Mercury (CVAA) TAL CAN

EPAMoisture Percent Moisture TAL CAN

SW8461311 TCLP Extraction TAL CAN

SW8463005A Preparation, Total Recoverable or Dissolved Metals TAL CAN

SW8463050B Preparation,  Metals TAL CAN

SW8463540C Soxhlet Extraction TAL CAN

SW8465035 Closed System Purge and Trap TAL CAN

SW8467470A Preparation, Mercury TAL CAN

SW8467471B Preparation, Mercury TAL CAN

SW8468290 Soxhlet Extraction of Dioxins and Furans TAL KNX

Protocol References:

EPA = US Environmental Protection Agency

SW846 = "Test Methods For Evaluating Solid Waste, Physical/Chemical Methods", Third Edition, November 1986 And Its Updates.

Laboratory References:

TAL CAN = Eurofins TestAmerica, Canton, 4101 Shuffel Street NW, North Canton, OH 44720, TEL (330)497-9396

TAL KNX = Eurofins TestAmerica, Knoxville, 5815 Middlebrook Pike, Knoxville, TN 37921, TEL (865)291-3000

Eurofins TestAmerica, Canton
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Sample Summary
Job ID: 240-134053-1Client: Tetra Tech, Inc.

Project/Site: KSL-LC34

Lab Sample ID Client Sample ID ReceivedCollectedMatrix Asset ID

240-134053-1 LC34-CP0005-000.5-20200727 Solid 07/27/20 14:30 07/28/20 09:30

Eurofins TestAmerica, Canton
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Detection Summary
Job ID: 240-134053-1Client: Tetra Tech, Inc.

Project/Site: KSL-LC34

Client Sample ID: LC34-CP0005-000.5-20200727 Lab Sample ID: 240-134053-1

☼1,4-Dioxane

PQL

0.16 mg/Kg

MDL

0.016

Analyte Result Qualifier Unit Dil Fac D Method Prep Type

Total/NA1I0.066 8270D

☼2-Methylnaphthalene 0.016 mg/Kg0.0021 Total/NA10.0040 I 8270D

☼Acenaphthene 0.016 mg/Kg0.0030 Total/NA10.0062 I 8270D

☼Acenaphthylene 0.016 mg/Kg0.0043 Total/NA10.0076 I 8270D

☼Anthracene 0.016 mg/Kg0.0026 Total/NA10.029 8270D

☼Benzo[a]anthracene 0.016 mg/Kg0.0036 Total/NA10.40 8270D

☼Benzo[a]pyrene 0.016 mg/Kg0.0099 Total/NA10.57 8270D

☼Benzo[b]fluoranthene 0.016 mg/Kg0.0069 Total/NA10.76 8270D

☼Benzo[g,h,i]perylene 0.016 mg/Kg0.0075 Total/NA10.40 8270D

☼Benzo[k]fluoranthene 0.016 mg/Kg0.0073 Total/NA10.28 8270D

☼Bis(2-ethylhexyl) phthalate 0.074 mg/Kg0.054 Total/NA10.090 8270D

☼Chrysene 0.016 mg/Kg0.0016 Total/NA10.44 8270D

☼Dibenz(a,h)anthracene 0.016 mg/Kg0.0073 Total/NA10.11 8270D

☼Fluoranthene 0.016 mg/Kg0.0047 Total/NA10.65 8270D

☼Fluorene 0.016 mg/Kg0.0029 Total/NA10.0047 I 8270D

☼Indeno[1,2,3-cd]pyrene 0.016 mg/Kg0.0078 Total/NA10.37 8270D

☼Naphthalene 0.016 mg/Kg0.0026 Total/NA10.0044 I 8270D

☼Phenanthrene 0.016 mg/Kg0.0024 Total/NA10.12 8270D

☼Pyrene 0.016 mg/Kg0.0023 Total/NA10.56 8270D

☼Butyl benzyl phthalate 0.074 mg/Kg0.023 Total/NA10.028 I 8270D

☼Carbazole 0.053 mg/Kg0.020 Total/NA10.022 I 8270D

☼Aroclor-1260 0.26 mg/Kg0.11 Total/NA51.8 8082A

☼Total TCDD 1.0 pg/g0.12 Total/NA11.7 8290A

☼1,2,3,7,8-PeCDD 15 pg/g15 Total/NA123 J 8290A

☼Total PeCDD 15 pg/g15 Total/NA12200 J 8290A

☼1,2,3,4,7,8-HxCDD 5.1 pg/g0.25 Total/NA10.33 I 8290A

☼1,2,3,6,7,8-HxCDD 5.1 pg/g0.25 Total/NA10.88 I J 8290A

☼1,2,3,7,8,9-HxCDD 5.1 pg/g0.24 Total/NA10.75 I J 8290A

☼Total HxCDD 5.1 pg/g0.24 Total/NA115 J 8290A

☼1,2,3,4,6,7,8-HpCDD 5.1 pg/g0.13 Total/NA116 8290A

☼Total HpCDD 5.1 pg/g0.13 Total/NA139 8290A

☼OCDD 10 pg/g0.022 Total/NA1110 8290A

☼2,3,7,8-TCDF 1.0 pg/g0.11 Total/NA120 8290A

☼Total TCDF 1.0 pg/g0.13 Total/NA180 J 8290A

☼1,2,3,7,8-PeCDF 5.1 pg/g0.17 Total/NA13.0 I 8290A

☼2,3,4,7,8-PeCDF 5.1 pg/g0.15 Total/NA18.2 8290A

☼Total PeCDF 5.1 pg/g0.16 Total/NA157 J 8290A

☼1,2,3,4,7,8-HxCDF 5.1 pg/g0.23 Total/NA16.9 8290A

☼1,2,3,6,7,8-HxCDF 5.1 pg/g0.22 Total/NA12.8 I J 8290A

☼2,3,4,6,7,8-HxCDF 5.1 pg/g0.24 Total/NA12.2 I 8290A

☼Total HxCDF 5.1 pg/g0.24 Total/NA131 J 8290A

☼1,2,3,4,6,7,8-HpCDF 5.1 pg/g0.065 Total/NA112 8290A

☼1,2,3,4,7,8,9-HpCDF 5.1 pg/g0.083 Total/NA11.4 I 8290A

☼Total HpCDF 5.1 pg/g0.074 Total/NA120 J 8290A

☼OCDF 10 pg/g0.44 Total/NA113 8290A

☼Silver 0.19 mg/Kg0.021 Total/NA20.033 I 6020A

☼Arsenic 0.94 mg/Kg0.056 Total/NA21.9 6020A

☼Chromium 0.38 mg/Kg0.24 Total/NA220 6020A

☼Cadmium 0.19 mg/Kg0.040 Total/NA21.4 6020A

☼Barium 0.94 mg/Kg0.27 Total/NA250 6020A

☼Lead 0.19 mg/Kg0.059 Total/NA246 6020A

Eurofins TestAmerica, Canton

This Detection Summary does not include radiochemical test results.
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Detection Summary
Job ID: 240-134053-1Client: Tetra Tech, Inc.

Project/Site: KSL-LC34

Client Sample ID: LC34-CP0005-000.5-20200727 (Continued) Lab Sample ID: 240-134053-1

Arsenic

PQL

0.0050 mg/L

MDL

0.00075

Analyte Result Qualifier Unit Dil Fac D Method Prep Type

TCLP1I0.0013 6020A

Chromium 0.0020 mg/L0.00098 TCLP10.0039 6020A

Cadmium 0.0010 mg/L0.00020 TCLP10.0087 6020A

Barium 0.0050 mg/L0.0022 TCLP10.13 6020A

Lead 0.0010 mg/L0.00045 TCLP10.00064 I 6020A

Eurofins TestAmerica, Canton

This Detection Summary does not include radiochemical test results.
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Client Sample Results
Job ID: 240-134053-1Client: Tetra Tech, Inc.

Project/Site: KSL-LC34

Lab Sample ID: 240-134053-1Client Sample ID: LC34-CP0005-000.5-20200727
Matrix: SolidDate Collected: 07/27/20 14:30

Percent Solids: 94.9Date Received: 07/28/20 09:30

Method: 8260C - Volatile Organic Compounds by GC/MS
PQL MDL

1,1,1,2-Tetrachloroethane 0.0029 U 0.0049 0.0029 mg/Kg ☼ 07/28/20 09:55 08/05/20 09:14 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.0049 0.00080 mg/Kg 07/28/20 09:55 08/05/20 09:14 1☼1,1,1-Trichloroethane 0.00080 U

0.0049 0.0014 mg/Kg 07/28/20 09:55 08/05/20 09:14 1☼1,1,2,2-Tetrachloroethane 0.0014 U

0.0049 0.0013 mg/Kg 07/28/20 09:55 08/05/20 09:14 1☼1,1,2-Trichloro-1,2,2-trifluoroethane 0.0013 U

0.0049 0.0011 mg/Kg 07/28/20 09:55 08/05/20 09:14 1☼1,1,2-Trichloroethane 0.0011 U

0.0049 0.00068 mg/Kg 07/28/20 09:55 08/05/20 09:14 1☼1,1-Dichloroethane 0.00068 U

0.0049 0.00089 mg/Kg 07/28/20 09:55 08/05/20 09:14 1☼1,1-Dichloroethene 0.00089 U

0.0049 0.00056 mg/Kg 07/28/20 09:55 08/05/20 09:14 1☼1,2,3-Trichlorobenzene 0.00056 U

0.0049 0.00056 mg/Kg 07/28/20 09:55 08/05/20 09:14 1☼1,2,4-Trichlorobenzene 0.00056 U

0.0098 0.0035 mg/Kg 07/28/20 09:55 08/05/20 09:14 1☼1,2-Dibromo-3-Chloropropane 0.0035 U

0.0049 0.0011 mg/Kg 07/28/20 09:55 08/05/20 09:14 1☼1,2-Dichlorobenzene 0.0011 U

0.0049 0.00076 mg/Kg 07/28/20 09:55 08/05/20 09:14 1☼1,2-Dichloroethane 0.00076 U

0.0049 0.00083 mg/Kg 07/28/20 09:55 08/05/20 09:14 1☼1,2-Dichloropropane 0.00083 U

0.0049 0.00080 mg/Kg 07/28/20 09:55 08/05/20 09:14 1☼1,3-Dichlorobenzene 0.00080 U

0.0049 0.00087 mg/Kg 07/28/20 09:55 08/05/20 09:14 1☼1,4-Dichlorobenzene 0.00087 U

0.020 0.0035 mg/Kg 07/28/20 09:55 08/05/20 09:14 1☼2-Butanone (MEK) 0.0035 U

0.020 0.0040 mg/Kg 07/28/20 09:55 08/05/20 09:14 1☼2-Hexanone 0.0040 U

0.020 0.0036 mg/Kg 07/28/20 09:55 08/05/20 09:14 1☼4-Methyl-2-pentanone (MIBK) 0.0036 U

0.025 0.021 mg/Kg 07/28/20 09:55 08/05/20 09:14 1☼Acetone 0.021 U

0.0049 0.00068 mg/Kg 07/28/20 09:55 08/05/20 09:14 1☼Benzene 0.00068 U

0.0049 0.0024 mg/Kg 07/28/20 09:55 08/05/20 09:14 1☼Bromoform 0.0024 U

0.0049 0.00097 mg/Kg 07/28/20 09:55 08/05/20 09:14 1☼Bromomethane 0.00097 U

0.0049 0.0011 mg/Kg 07/28/20 09:55 08/05/20 09:14 1☼Carbon disulfide 0.0011 U

0.0049 0.0032 mg/Kg 07/28/20 09:55 08/05/20 09:14 1☼Carbon tetrachloride 0.0032 U

0.0049 0.00090 mg/Kg 07/28/20 09:55 08/05/20 09:14 1☼Chlorobenzene 0.00090 U

0.0049 0.00058 mg/Kg 07/28/20 09:55 08/05/20 09:14 1☼Bromochloromethane 0.00058 U

0.0049 0.0027 mg/Kg 07/28/20 09:55 08/05/20 09:14 1☼Dibromochloromethane 0.0027 U

0.0049 0.0012 mg/Kg 07/28/20 09:55 08/05/20 09:14 1☼Chloroethane 0.0012 U

0.0049 0.00077 mg/Kg 07/28/20 09:55 08/05/20 09:14 1☼Chloroform 0.00077 U

0.0049 0.0010 mg/Kg 07/28/20 09:55 08/05/20 09:14 1☼Chloromethane 0.0010 U

0.0049 0.00064 mg/Kg 07/28/20 09:55 08/05/20 09:14 1☼cis-1,2-Dichloroethene 0.00064 U

0.0049 0.0014 mg/Kg 07/28/20 09:55 08/05/20 09:14 1☼cis-1,3-Dichloropropene 0.0014 U

0.0098 0.0013 mg/Kg 07/28/20 09:55 08/05/20 09:14 1☼Cyclohexane 0.0013 U

0.0049 0.00067 mg/Kg 07/28/20 09:55 08/05/20 09:14 1☼Bromodichloromethane 0.00067 U

0.0049 0.00093 mg/Kg 07/28/20 09:55 08/05/20 09:14 1☼Dichlorodifluoromethane 0.00093 U

0.0049 0.0010 mg/Kg 07/28/20 09:55 08/05/20 09:14 1☼Ethylbenzene 0.0010 U

0.0049 0.00076 mg/Kg 07/28/20 09:55 08/05/20 09:14 1☼1,2-Dibromoethane 0.00076 U

0.0049 0.00082 mg/Kg 07/28/20 09:55 08/05/20 09:14 1☼Isopropylbenzene 0.00082 U

0.025 0.0033 mg/Kg 07/28/20 09:55 08/05/20 09:14 1☼Methyl acetate 0.0033 U

0.0049 0.00080 mg/Kg 07/28/20 09:55 08/05/20 09:14 1☼Methyl tert-butyl ether 0.00080 U

0.025 0.012 mg/Kg 07/28/20 09:55 08/05/20 09:14 1☼Methylene Chloride 0.012 U

0.0049 0.0011 mg/Kg 07/28/20 09:55 08/05/20 09:14 1☼Styrene 0.0011 U

0.0049 0.00072 mg/Kg 07/28/20 09:55 08/05/20 09:14 1☼Tetrachloroethene 0.00072 U

0.0049 0.00076 mg/Kg 07/28/20 09:55 08/05/20 09:14 1☼Toluene 0.00076 U

0.0049 0.00046 mg/Kg 07/28/20 09:55 08/05/20 09:14 1☼trans-1,2-Dichloroethene 0.00046 U

0.0049 0.0010 mg/Kg 07/28/20 09:55 08/05/20 09:14 1☼trans-1,3-Dichloropropene 0.0010 U

0.0049 0.00062 mg/Kg 07/28/20 09:55 08/05/20 09:14 1☼Trichloroethene 0.00062 U

0.0049 0.0011 mg/Kg 07/28/20 09:55 08/05/20 09:14 1☼Trichlorofluoromethane 0.0011 U

0.0049 0.00082 mg/Kg 07/28/20 09:55 08/05/20 09:14 1☼Vinyl chloride 0.00082 U

Eurofins TestAmerica, Canton
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Client Sample Results
Job ID: 240-134053-1Client: Tetra Tech, Inc.

Project/Site: KSL-LC34

Lab Sample ID: 240-134053-1Client Sample ID: LC34-CP0005-000.5-20200727
Matrix: SolidDate Collected: 07/27/20 14:30

Percent Solids: 94.9Date Received: 07/28/20 09:30

Method: 8260C - Volatile Organic Compounds by GC/MS (Continued)
PQL MDL

Xylenes, Total 0.0016 U 0.0098 0.0016 mg/Kg ☼ 07/28/20 09:55 08/05/20 09:14 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Toluene-d8 (Surr) 81 64 - 124 07/28/20 09:55 08/05/20 09:14 1

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

Dibromofluoromethane (Surr) 74 07/28/20 09:55 08/05/20 09:14 156 - 122

4-Bromofluorobenzene (Surr) 74 07/28/20 09:55 08/05/20 09:14 151 - 127

1,2-Dichloroethane-d4 (Surr) 78 07/28/20 09:55 08/05/20 09:14 159 - 120

Method: 8270D - Semivolatile Organic Compounds (GC/MS)
PQL MDL

1,1'-Biphenyl 0.018 U 0.053 0.018 mg/Kg ☼ 07/29/20 08:53 08/05/20 17:24 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.11 0.015 mg/Kg 07/29/20 08:53 08/05/20 17:24 1☼1,2,4,5-Tetrachlorobenzene 0.015 U

0.16 0.016 mg/Kg 07/29/20 08:53 08/05/20 17:24 1☼1,4-Dioxane 0.066 I

0.16 0.073 mg/Kg 07/29/20 08:53 08/05/20 17:24 1☼2,4,5-Trichlorophenol 0.073 U

0.16 0.068 mg/Kg 07/29/20 08:53 08/05/20 17:24 1☼2,4,6-Trichlorophenol 0.068 U

0.16 0.047 mg/Kg 07/29/20 08:53 08/05/20 17:24 1☼2,4-Dichlorophenol 0.047 U

0.16 0.042 mg/Kg 07/29/20 08:53 08/05/20 17:24 1☼2,4-Dimethylphenol 0.042 U

0.35 0.15 mg/Kg 07/29/20 08:53 08/05/20 17:24 1☼2,4-Dinitrophenol 0.15 U

0.21 0.066 mg/Kg 07/29/20 08:53 08/05/20 17:24 1☼2,4-Dinitrotoluene 0.066 U

0.053 0.011 mg/Kg 07/29/20 08:53 08/05/20 17:24 1☼2-Chlorophenol 0.011 U

0.053 0.015 mg/Kg 07/29/20 08:53 08/05/20 17:24 1☼2-Chloronaphthalene 0.015 U

0.016 0.0021 mg/Kg 07/29/20 08:53 08/05/20 17:24 1☼2-Methylnaphthalene 0.0040 I

0.21 0.033 mg/Kg 07/29/20 08:53 08/05/20 17:24 1☼2-Methylphenol 0.033 U

0.21 0.042 mg/Kg 07/29/20 08:53 08/05/20 17:24 1☼2-Nitroaniline 0.042 U

0.053 0.014 mg/Kg 07/29/20 08:53 08/05/20 17:24 1☼2-Nitrophenol 0.014 U

0.42 0.031 mg/Kg 07/29/20 08:53 08/05/20 17:24 1☼3 & 4 Methylphenol 0.031 U

0.11 0.046 mg/Kg 07/29/20 08:53 08/05/20 17:24 1☼3,3'-Dichlorobenzidine 0.046 U

0.21 0.052 mg/Kg 07/29/20 08:53 08/05/20 17:24 1☼3-Nitroaniline 0.052 U

0.35 0.085 mg/Kg 07/29/20 08:53 08/05/20 17:24 1☼4,6-Dinitro-o-cresol 0.085 U

0.053 0.015 mg/Kg 07/29/20 08:53 08/05/20 17:24 1☼4-Bromophenyl phenyl ether 0.015 U

0.16 0.048 mg/Kg 07/29/20 08:53 08/05/20 17:24 1☼4-Chloro-3-methylphenol 0.048 U

0.16 0.032 mg/Kg 07/29/20 08:53 08/05/20 17:24 1☼4-Chloroaniline 0.032 U

0.21 0.064 mg/Kg 07/29/20 08:53 08/05/20 17:24 1☼4-Nitroaniline 0.064 U

0.016 0.0030 mg/Kg 07/29/20 08:53 08/05/20 17:24 1☼Acenaphthene 0.0062 I

0.016 0.0043 mg/Kg 07/29/20 08:53 08/05/20 17:24 1☼Acenaphthylene 0.0076 I

0.11 0.012 mg/Kg 07/29/20 08:53 08/05/20 17:24 1☼Acetophenone 0.012 U

0.35 0.036 mg/Kg 07/29/20 08:53 08/05/20 17:24 1☼Aniline 0.036 U

0.016 0.0026 mg/Kg 07/29/20 08:53 08/05/20 17:24 1☼Anthracene 0.029

0.016 0.0036 mg/Kg 07/29/20 08:53 08/05/20 17:24 1☼Benzo[a]anthracene 0.40

0.016 0.0099 mg/Kg 07/29/20 08:53 08/05/20 17:24 1☼Benzo[a]pyrene 0.57

0.016 0.0069 mg/Kg 07/29/20 08:53 08/05/20 17:24 1☼Benzo[b]fluoranthene 0.76

0.016 0.0075 mg/Kg 07/29/20 08:53 08/05/20 17:24 1☼Benzo[g,h,i]perylene 0.40

0.016 0.0073 mg/Kg 07/29/20 08:53 08/05/20 17:24 1☼Benzo[k]fluoranthene 0.28

0.11 0.013 mg/Kg 07/29/20 08:53 08/05/20 17:24 1☼Bis(2-chloroethoxy)methane 0.013 U

0.11 0.013 mg/Kg 07/29/20 08:53 08/05/20 17:24 1☼Bis(2-chloroethyl)ether 0.013 U

0.074 0.054 mg/Kg 07/29/20 08:53 08/05/20 17:24 1☼Bis(2-ethylhexyl) phthalate 0.090

0.016 0.0016 mg/Kg 07/29/20 08:53 08/05/20 17:24 1☼Chrysene 0.44

0.016 0.0073 mg/Kg 07/29/20 08:53 08/05/20 17:24 1☼Dibenz(a,h)anthracene 0.11

0.053 0.014 mg/Kg 07/29/20 08:53 08/05/20 17:24 1☼Dibenzofuran 0.014 U

0.074 0.023 mg/Kg 07/29/20 08:53 08/05/20 17:24 1☼Di-n-butyl phthalate 0.023 U

Eurofins TestAmerica, Canton
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Client Sample Results
Job ID: 240-134053-1Client: Tetra Tech, Inc.

Project/Site: KSL-LC34

Lab Sample ID: 240-134053-1Client Sample ID: LC34-CP0005-000.5-20200727
Matrix: SolidDate Collected: 07/27/20 14:30

Percent Solids: 94.9Date Received: 07/28/20 09:30

Method: 8270D - Semivolatile Organic Compounds (GC/MS) (Continued)
PQL MDL

Diethyl phthalate 0.033 U 0.074 0.033 mg/Kg ☼ 07/29/20 08:53 08/05/20 17:24 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.074 0.015 mg/Kg 07/29/20 08:53 08/05/20 17:24 1☼Dimethyl phthalate 0.015 U

0.074 0.030 mg/Kg 07/29/20 08:53 08/05/20 17:24 1☼Di-n-octyl phthalate 0.030 U

0.016 0.0047 mg/Kg 07/29/20 08:53 08/05/20 17:24 1☼Fluoranthene 0.65

0.016 0.0029 mg/Kg 07/29/20 08:53 08/05/20 17:24 1☼Fluorene 0.0047 I

0.016 0.0030 mg/Kg 07/29/20 08:53 08/05/20 17:24 1☼Hexachlorobenzene 0.0030 U

0.053 0.013 mg/Kg 07/29/20 08:53 08/05/20 17:24 1☼Hexachlorobutadiene 0.013 U

0.35 0.066 mg/Kg 07/29/20 08:53 08/05/20 17:24 1☼Hexachlorocyclopentadiene 0.066 U

0.053 0.0095 mg/Kg 07/29/20 08:53 08/05/20 17:24 1☼Hexachloroethane 0.0095 U

0.016 0.0078 mg/Kg 07/29/20 08:53 08/05/20 17:24 1☼Indeno[1,2,3-cd]pyrene 0.37

0.053 0.013 mg/Kg 07/29/20 08:53 08/05/20 17:24 1☼Isophorone 0.013 U

0.016 0.0026 mg/Kg 07/29/20 08:53 08/05/20 17:24 1☼Naphthalene 0.0044 I

0.11 0.014 mg/Kg 07/29/20 08:53 08/05/20 17:24 1☼Nitrobenzene 0.014 U

0.053 0.013 mg/Kg 07/29/20 08:53 08/05/20 17:24 1☼N-Nitrosodiphenylamine 0.013 U

0.053 0.012 mg/Kg 07/29/20 08:53 08/05/20 17:24 1☼N-Nitrosodi-n-propylamine 0.012 U

0.16 0.061 mg/Kg 07/29/20 08:53 08/05/20 17:24 1☼Pentachlorophenol 0.061 U

0.016 0.0024 mg/Kg 07/29/20 08:53 08/05/20 17:24 1☼Phenanthrene 0.12

0.053 0.0085 mg/Kg 07/29/20 08:53 08/05/20 17:24 1☼Phenol 0.0085 U

0.016 0.0023 mg/Kg 07/29/20 08:53 08/05/20 17:24 1☼Pyrene 0.56

0.074 0.023 mg/Kg 07/29/20 08:53 08/05/20 17:24 1☼Butyl benzyl phthalate 0.028 I

0.11 0.011 mg/Kg 07/29/20 08:53 08/05/20 17:24 1☼bis (2-chloroisopropyl) ether 0.011 U

0.053 0.020 mg/Kg 07/29/20 08:53 08/05/20 17:24 1☼Carbazole 0.022 I

0.21 0.059 mg/Kg 07/29/20 08:53 08/05/20 17:24 1☼2,6-Dinitrotoluene 0.059 U

0.016 0.0028 mg/Kg 07/29/20 08:53 08/05/20 17:24 1☼1-Methylnaphthalene 0.0028 U

0.35 0.10 mg/Kg 07/29/20 08:53 08/05/20 17:24 1☼4-Nitrophenol 0.10 U

0.21 0.038 mg/Kg 07/29/20 08:53 08/05/20 17:24 1☼Atrazine 0.038 U

0.11 0.024 mg/Kg 07/29/20 08:53 08/05/20 17:24 1☼Benzaldehyde 0.024 U

2-Fluorobiphenyl (Surr) 58 35 - 120 07/29/20 08:53 08/05/20 17:24 1

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

2,4,6-Tribromophenol (Surr) 35 07/29/20 08:53 08/05/20 17:24 110 - 120

2-Fluorophenol (Surr) 53 07/29/20 08:53 08/05/20 17:24 126 - 120

Terphenyl-d14 (Surr) 66 07/29/20 08:53 08/05/20 17:24 139 - 120

Phenol-d5 (Surr) 57 07/29/20 08:53 08/05/20 17:24 128 - 120

Nitrobenzene-d5 (Surr) 50 07/29/20 08:53 08/05/20 17:24 128 - 120

Method: 8082A - Polychlorinated Biphenyls (PCBs) by Gas Chromatography
PQL MDL

Aroclor-1016 0.11 U 0.26 0.11 mg/Kg ☼ 07/29/20 07:45 07/31/20 11:48 5

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.26 0.12 mg/Kg 07/29/20 07:45 07/31/20 11:48 5☼Aroclor-1221 0.12 U

0.26 0.12 mg/Kg 07/29/20 07:45 07/31/20 11:48 5☼Aroclor-1232 0.12 U

0.26 0.097 mg/Kg 07/29/20 07:45 07/31/20 11:48 5☼Aroclor-1242 0.097 U

0.26 0.12 mg/Kg 07/29/20 07:45 07/31/20 11:48 5☼Aroclor-1248 0.12 U

0.26 0.12 mg/Kg 07/29/20 07:45 07/31/20 11:48 5☼Aroclor-1254 0.12 U

0.26 0.11 mg/Kg 07/29/20 07:45 07/31/20 11:48 5☼Aroclor-1260 1.8

Tetrachloro-m-xylene 64 14 - 128 07/29/20 07:45 07/31/20 11:48 5

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

DCB Decachlorobiphenyl 79 07/29/20 07:45 07/31/20 11:48 510 - 132
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Client Sample Results
Job ID: 240-134053-1Client: Tetra Tech, Inc.

Project/Site: KSL-LC34

Lab Sample ID: 240-134053-1Client Sample ID: LC34-CP0005-000.5-20200727
Matrix: SolidDate Collected: 07/27/20 14:30

Percent Solids: 94.9Date Received: 07/28/20 09:30

Method: 8290A - Dioxins and Furans (HRGC/HRMS)
RL EDL

2,3,7,8-TCDD 0.12 U 1.0 0.12 pg/g ☼ 07/31/20 08:45 08/05/20 22:31 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

1.0 0.12 pg/g 07/31/20 08:45 08/05/20 22:31 1☼Total TCDD 1.7

15 15 pg/g 07/31/20 08:45 08/05/20 22:31 1☼1,2,3,7,8-PeCDD 23 J

15 15 pg/g 07/31/20 08:45 08/05/20 22:31 1☼Total PeCDD 2200 J

5.1 0.25 pg/g 07/31/20 08:45 08/05/20 22:31 1☼1,2,3,4,7,8-HxCDD 0.33 I

5.1 0.25 pg/g 07/31/20 08:45 08/05/20 22:31 1☼1,2,3,6,7,8-HxCDD 0.88 I J

5.1 0.24 pg/g 07/31/20 08:45 08/05/20 22:31 1☼1,2,3,7,8,9-HxCDD 0.75 I J

5.1 0.24 pg/g 07/31/20 08:45 08/05/20 22:31 1☼Total HxCDD 15 J

5.1 0.13 pg/g 07/31/20 08:45 08/05/20 22:31 1☼1,2,3,4,6,7,8-HpCDD 16

5.1 0.13 pg/g 07/31/20 08:45 08/05/20 22:31 1☼Total HpCDD 39

10 0.022 pg/g 07/31/20 08:45 08/05/20 22:31 1☼OCDD 110

1.0 0.11 pg/g 07/31/20 08:45 08/06/20 01:40 1☼2,3,7,8-TCDF 20

1.0 0.13 pg/g 07/31/20 08:45 08/05/20 22:31 1☼Total TCDF 80 J

5.1 0.17 pg/g 07/31/20 08:45 08/05/20 22:31 1☼1,2,3,7,8-PeCDF 3.0 I

5.1 0.15 pg/g 07/31/20 08:45 08/05/20 22:31 1☼2,3,4,7,8-PeCDF 8.2

5.1 0.16 pg/g 07/31/20 08:45 08/05/20 22:31 1☼Total PeCDF 57 J

5.1 0.23 pg/g 07/31/20 08:45 08/05/20 22:31 1☼1,2,3,4,7,8-HxCDF 6.9

5.1 0.22 pg/g 07/31/20 08:45 08/05/20 22:31 1☼1,2,3,6,7,8-HxCDF 2.8 I J

5.1 0.24 pg/g 07/31/20 08:45 08/05/20 22:31 1☼2,3,4,6,7,8-HxCDF 2.2 I

5.1 0.26 pg/g 07/31/20 08:45 08/05/20 22:31 1☼1,2,3,7,8,9-HxCDF 0.26 U

5.1 0.24 pg/g 07/31/20 08:45 08/05/20 22:31 1☼Total HxCDF 31 J

5.1 0.065 pg/g 07/31/20 08:45 08/05/20 22:31 1☼1,2,3,4,6,7,8-HpCDF 12

5.1 0.083 pg/g 07/31/20 08:45 08/05/20 22:31 1☼1,2,3,4,7,8,9-HpCDF 1.4 I

5.1 0.074 pg/g 07/31/20 08:45 08/05/20 22:31 1☼Total HpCDF 20 J

10 0.44 pg/g 07/31/20 08:45 08/05/20 22:31 1☼OCDF 13

13C-2,3,7,8-TCDD 70 40 - 135 07/31/20 08:45 08/05/20 22:31 1

Isotope Dilution Dil FacAnalyzedPreparedQualifier Limits%Recovery

13C-1,2,3,7,8-PeCDD 62 07/31/20 08:45 08/05/20 22:31 140 - 135

13C-1,2,3,4,7,8-HxCDD 66 07/31/20 08:45 08/05/20 22:31 140 - 135

13C-1,2,3,6,7,8-HxCDD 79 07/31/20 08:45 08/05/20 22:31 140 - 135

13C-1,2,3,4,6,7,8-HpCDD 72 07/31/20 08:45 08/05/20 22:31 140 - 135

13C-OCDD 69 07/31/20 08:45 08/05/20 22:31 140 - 135

13C-2,3,7,8-TCDF 73 07/31/20 08:45 08/05/20 22:31 140 - 135

13C-2,3,7,8-TCDF 68 07/31/20 08:45 08/06/20 01:40 140 - 135

13C-1,2,3,7,8-PeCDF 66 07/31/20 08:45 08/05/20 22:31 140 - 135

13C-2,3,4,7,8-PeCDF 65 07/31/20 08:45 08/05/20 22:31 140 - 135

13C-1,2,3,4,7,8-HxCDF 74 07/31/20 08:45 08/05/20 22:31 140 - 135

13C-1,2,3,6,7,8-HxCDF 77 07/31/20 08:45 08/05/20 22:31 140 - 135

13C-2,3,4,6,7,8-HxCDF 76 07/31/20 08:45 08/05/20 22:31 140 - 135

13C-1,2,3,7,8,9-HxCDF 80 07/31/20 08:45 08/05/20 22:31 140 - 135

13C-1,2,3,4,6,7,8-HpCDF 75 07/31/20 08:45 08/05/20 22:31 140 - 135

13C-1,2,3,4,7,8,9-HpCDF 73 07/31/20 08:45 08/05/20 22:31 140 - 135

13C-OCDF 66 07/31/20 08:45 08/05/20 22:31 140 - 135

Method: 6020A - Metals (ICP/MS)
PQL MDL

Silver 0.033 I 0.19 0.021 mg/Kg ☼ 07/29/20 14:00 07/30/20 12:29 2

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.94 0.056 mg/Kg 07/29/20 14:00 07/30/20 12:29 2☼Arsenic 1.9

0.38 0.24 mg/Kg 07/29/20 14:00 07/30/20 12:29 2☼Chromium 20
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Client Sample Results
Job ID: 240-134053-1Client: Tetra Tech, Inc.

Project/Site: KSL-LC34

Lab Sample ID: 240-134053-1Client Sample ID: LC34-CP0005-000.5-20200727
Matrix: SolidDate Collected: 07/27/20 14:30

Percent Solids: 94.9Date Received: 07/28/20 09:30

Method: 6020A - Metals (ICP/MS) (Continued)
PQL MDL

Cadmium 1.4 0.19 0.040 mg/Kg ☼ 07/29/20 14:00 07/30/20 12:29 2

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.94 0.27 mg/Kg 07/29/20 14:00 07/30/20 12:29 2☼Barium 50

0.19 0.059 mg/Kg 07/29/20 14:00 07/30/20 12:29 2☼Lead 46

0.94 0.11 mg/Kg 07/29/20 14:00 07/30/20 12:29 2☼Selenium 0.11 U

Method: 6020A - Metals (ICP/MS) - TCLP
PQL MDL

Silver 0.000053 U 0.0010 0.000053 mg/L 07/30/20 14:00 07/31/20 12:18 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.0050 0.00075 mg/L 07/30/20 14:00 07/31/20 12:18 1Arsenic 0.0013 I

0.0020 0.00098 mg/L 07/30/20 14:00 07/31/20 12:18 1Chromium 0.0039

0.0010 0.00020 mg/L 07/30/20 14:00 07/31/20 12:18 1Cadmium 0.0087

0.0050 0.0022 mg/L 07/30/20 14:00 07/31/20 12:18 1Barium 0.13

0.0010 0.00045 mg/L 07/30/20 14:00 07/31/20 12:18 1Lead 0.00064 I

0.0050 0.00089 mg/L 07/30/20 14:00 07/31/20 12:18 1Selenium 0.00089 U

Method: 7470A - Mercury (CVAA) - TCLP
PQL MDL

Mercury 0.00013 U 0.0020 0.00013 mg/L 07/30/20 12:00 07/31/20 12:38 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Method: 7471B - Mercury (CVAA)
PQL MDL

Mercury 0.019 U 0.11 0.019 mg/Kg ☼ 07/29/20 14:00 07/30/20 10:37 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

General Chemistry
PQL MDL

Percent Moisture 5.1 0.1 0.1 % 07/30/20 09:22 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier
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Surrogate Summary
Job ID: 240-134053-1Client: Tetra Tech, Inc.

Project/Site: KSL-LC34

Method: 8260C - Volatile Organic Compounds by GC/MS
Prep Type: Total/NAMatrix: Solid

Lab Sample ID Client Sample ID (64-124) (56-122) (51-127) (59-120)

TOL DBFM BFB DCA

81 74 74 78240-134053-1

Percent Surrogate Recovery (Acceptance Limits)

LC34-CP0005-000.5-20200727

82 71 90 73LCS 240-445664/6 Lab Control Sample

78 72 83 74MB 240-445664/7 Method Blank

Surrogate Legend

TOL = Toluene-d8 (Surr)

DBFM = Dibromofluoromethane (Surr)

BFB = 4-Bromofluorobenzene (Surr)

DCA = 1,2-Dichloroethane-d4 (Surr)

Method: 8270D - Semivolatile Organic Compounds (GC/MS)
Prep Type: Total/NAMatrix: Solid

Lab Sample ID Client Sample ID (35-120) (10-120) (26-120) (39-120) (28-120) (28-120)

FBP TBP 2FP TPHL PHL NBZ

58 35 53 66 57 50240-134053-1

Percent Surrogate Recovery (Acceptance Limits)

LC34-CP0005-000.5-20200727

70 82 66 7089 67LCS 240-444710/24-A Lab Control Sample

66 29 56 6484 65MB 240-444710/23-A Method Blank

Surrogate Legend

FBP = 2-Fluorobiphenyl (Surr)

TBP = 2,4,6-Tribromophenol (Surr)

2FP = 2-Fluorophenol (Surr)

TPHL = Terphenyl-d14 (Surr)

PHL = Phenol-d5 (Surr)

NBZ = Nitrobenzene-d5 (Surr)

Method: 8082A - Polychlorinated Biphenyls (PCBs) by Gas Chromatography
Prep Type: Total/NAMatrix: Solid

Lab Sample ID Client Sample ID (14-128) (10-132)

TCX2 DCBP2

64 79240-134053-1

Percent Surrogate Recovery (Acceptance Limits)

LC34-CP0005-000.5-20200727

78 87LCS 240-444694/24-A Lab Control Sample

72 90MB 240-444694/23-A Method Blank

Surrogate Legend

TCX = Tetrachloro-m-xylene

DCBP = DCB Decachlorobiphenyl
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QC Sample Results
Job ID: 240-134053-1Client: Tetra Tech, Inc.

Project/Site: KSL-LC34

Method: 8260C - Volatile Organic Compounds by GC/MS

Client Sample ID: Method BlankLab Sample ID: MB 240-445664/7
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 445664

PQL MDL

1,1,1,2-Tetrachloroethane 0.0030 U 0.0050 0.0030 mg/Kg 08/05/20 06:58 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

0.00082 U 0.000820.0050 mg/Kg 08/05/20 06:58 11,1,1-Trichloroethane

0.0014 U 0.00140.0050 mg/Kg 08/05/20 06:58 11,1,2,2-Tetrachloroethane

0.0013 U 0.00130.0050 mg/Kg 08/05/20 06:58 11,1,2-Trichloro-1,2,2-trifluoroethane

0.0011 U 0.00110.0050 mg/Kg 08/05/20 06:58 11,1,2-Trichloroethane

0.00069 U 0.000690.0050 mg/Kg 08/05/20 06:58 11,1-Dichloroethane

0.00090 U 0.000900.0050 mg/Kg 08/05/20 06:58 11,1-Dichloroethene

0.000933 I 0.000570.0050 mg/Kg 08/05/20 06:58 11,2,3-Trichlorobenzene

0.000659 I 0.000570.0050 mg/Kg 08/05/20 06:58 11,2,4-Trichlorobenzene

0.0036 U 0.00360.010 mg/Kg 08/05/20 06:58 11,2-Dibromo-3-Chloropropane

0.0011 U 0.00110.0050 mg/Kg 08/05/20 06:58 11,2-Dichlorobenzene

0.00077 U 0.000770.0050 mg/Kg 08/05/20 06:58 11,2-Dichloroethane

0.00085 U 0.000850.0050 mg/Kg 08/05/20 06:58 11,2-Dichloropropane

0.00082 U 0.000820.0050 mg/Kg 08/05/20 06:58 11,3-Dichlorobenzene

0.00088 U 0.000880.0050 mg/Kg 08/05/20 06:58 11,4-Dichlorobenzene

0.0036 U 0.00360.020 mg/Kg 08/05/20 06:58 12-Butanone (MEK)

0.0041 U 0.00410.020 mg/Kg 08/05/20 06:58 12-Hexanone

0.0037 U 0.00370.020 mg/Kg 08/05/20 06:58 14-Methyl-2-pentanone (MIBK)

0.021 U 0.0210.025 mg/Kg 08/05/20 06:58 1Acetone

0.00070 U 0.000700.0050 mg/Kg 08/05/20 06:58 1Benzene

0.0024 U 0.00240.0050 mg/Kg 08/05/20 06:58 1Bromoform

0.00099 U 0.000990.0050 mg/Kg 08/05/20 06:58 1Bromomethane

0.0012 U 0.00120.0050 mg/Kg 08/05/20 06:58 1Carbon disulfide

0.0033 U 0.00330.0050 mg/Kg 08/05/20 06:58 1Carbon tetrachloride

0.00092 U 0.000920.0050 mg/Kg 08/05/20 06:58 1Chlorobenzene

0.00059 U 0.000590.0050 mg/Kg 08/05/20 06:58 1Bromochloromethane

0.0028 U 0.00280.0050 mg/Kg 08/05/20 06:58 1Dibromochloromethane

0.0012 U 0.00120.0050 mg/Kg 08/05/20 06:58 1Chloroethane

0.00079 U 0.000790.0050 mg/Kg 08/05/20 06:58 1Chloroform

0.0010 U 0.00100.0050 mg/Kg 08/05/20 06:58 1Chloromethane

0.00065 U 0.000650.0050 mg/Kg 08/05/20 06:58 1cis-1,2-Dichloroethene

0.0014 U 0.00140.0050 mg/Kg 08/05/20 06:58 1cis-1,3-Dichloropropene

0.0014 U 0.00140.010 mg/Kg 08/05/20 06:58 1Cyclohexane

0.00068 U 0.000680.0050 mg/Kg 08/05/20 06:58 1Bromodichloromethane

0.00094 U 0.000940.0050 mg/Kg 08/05/20 06:58 1Dichlorodifluoromethane

0.0010 U 0.00100.0050 mg/Kg 08/05/20 06:58 1Ethylbenzene

0.00077 U 0.000770.0050 mg/Kg 08/05/20 06:58 11,2-Dibromoethane

0.00083 U 0.000830.0050 mg/Kg 08/05/20 06:58 1Isopropylbenzene

0.0034 U 0.00340.025 mg/Kg 08/05/20 06:58 1Methyl acetate

0.00082 U 0.000820.0050 mg/Kg 08/05/20 06:58 1Methyl tert-butyl ether

0.012 U 0.0120.025 mg/Kg 08/05/20 06:58 1Methylene Chloride

0.0012 U 0.00120.0050 mg/Kg 08/05/20 06:58 1Styrene

0.00073 U 0.000730.0050 mg/Kg 08/05/20 06:58 1Tetrachloroethene

0.00077 U 0.000770.0050 mg/Kg 08/05/20 06:58 1Toluene

0.00047 U 0.000470.0050 mg/Kg 08/05/20 06:58 1trans-1,2-Dichloroethene

0.0010 U 0.00100.0050 mg/Kg 08/05/20 06:58 1trans-1,3-Dichloropropene

0.00063 U 0.000630.0050 mg/Kg 08/05/20 06:58 1Trichloroethene

0.0011 U 0.00110.0050 mg/Kg 08/05/20 06:58 1Trichlorofluoromethane
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QC Sample Results
Job ID: 240-134053-1Client: Tetra Tech, Inc.

Project/Site: KSL-LC34

Method: 8260C - Volatile Organic Compounds by GC/MS (Continued)

Client Sample ID: Method BlankLab Sample ID: MB 240-445664/7
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 445664

PQL MDL

Vinyl chloride 0.00084 U 0.0050 0.00084 mg/Kg 08/05/20 06:58 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

0.0016 U 0.00160.010 mg/Kg 08/05/20 06:58 1Xylenes, Total

Toluene-d8 (Surr) 78 64 - 124 08/05/20 06:58 1

MB MB

Surrogate Dil FacPrepared AnalyzedQualifier Limits%Recovery

72 08/05/20 06:58 1Dibromofluoromethane (Surr) 56 - 122

83 08/05/20 06:58 14-Bromofluorobenzene (Surr) 51 - 127

74 08/05/20 06:58 11,2-Dichloroethane-d4 (Surr) 59 - 120

Client Sample ID: Lab Control SampleLab Sample ID: LCS 240-445664/6
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 445664

Toluene-d8 (Surr) 64 - 124

Surrogate

82

LCS LCS

Qualifier Limits%Recovery

71Dibromofluoromethane (Surr) 56 - 122

904-Bromofluorobenzene (Surr) 51 - 127

731,2-Dichloroethane-d4 (Surr) 59 - 120

Method: 8270D - Semivolatile Organic Compounds (GC/MS)

Client Sample ID: Method BlankLab Sample ID: MB 240-444710/23-A
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 445770 Prep Batch: 444710

PQL MDL

1,1'-Biphenyl 0.017 U 0.050 0.017 mg/Kg 07/29/20 08:53 08/05/20 15:30 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

0.014 U 0.0140.10 mg/Kg 07/29/20 08:53 08/05/20 15:30 11,2,4,5-Tetrachlorobenzene

0.015 U 0.0150.15 mg/Kg 07/29/20 08:53 08/05/20 15:30 11,4-Dioxane

0.069 U 0.0690.15 mg/Kg 07/29/20 08:53 08/05/20 15:30 12,4,5-Trichlorophenol

0.064 U 0.0640.15 mg/Kg 07/29/20 08:53 08/05/20 15:30 12,4,6-Trichlorophenol

0.044 U 0.0440.15 mg/Kg 07/29/20 08:53 08/05/20 15:30 12,4-Dichlorophenol

0.040 U 0.0400.15 mg/Kg 07/29/20 08:53 08/05/20 15:30 12,4-Dimethylphenol

0.14 U 0.140.33 mg/Kg 07/29/20 08:53 08/05/20 15:30 12,4-Dinitrophenol

0.062 U 0.0620.20 mg/Kg 07/29/20 08:53 08/05/20 15:30 12,4-Dinitrotoluene

0.010 U 0.0100.050 mg/Kg 07/29/20 08:53 08/05/20 15:30 12-Chlorophenol

0.014 U 0.0140.050 mg/Kg 07/29/20 08:53 08/05/20 15:30 12-Chloronaphthalene

0.0020 U 0.00200.015 mg/Kg 07/29/20 08:53 08/05/20 15:30 12-Methylnaphthalene

0.031 U 0.0310.20 mg/Kg 07/29/20 08:53 08/05/20 15:30 12-Methylphenol

0.040 U 0.0400.20 mg/Kg 07/29/20 08:53 08/05/20 15:30 12-Nitroaniline

0.013 U 0.0130.050 mg/Kg 07/29/20 08:53 08/05/20 15:30 12-Nitrophenol

0.029 U 0.0290.40 mg/Kg 07/29/20 08:53 08/05/20 15:30 13 & 4 Methylphenol

0.043 U 0.0430.10 mg/Kg 07/29/20 08:53 08/05/20 15:30 13,3'-Dichlorobenzidine

0.049 U 0.0490.20 mg/Kg 07/29/20 08:53 08/05/20 15:30 13-Nitroaniline

0.080 U 0.0800.33 mg/Kg 07/29/20 08:53 08/05/20 15:30 14,6-Dinitro-o-cresol

0.014 U 0.0140.050 mg/Kg 07/29/20 08:53 08/05/20 15:30 14-Bromophenyl phenyl ether

0.045 U 0.0450.15 mg/Kg 07/29/20 08:53 08/05/20 15:30 14-Chloro-3-methylphenol

0.030 U 0.0300.15 mg/Kg 07/29/20 08:53 08/05/20 15:30 14-Chloroaniline
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QC Sample Results
Job ID: 240-134053-1Client: Tetra Tech, Inc.

Project/Site: KSL-LC34

Method: 8270D - Semivolatile Organic Compounds (GC/MS) (Continued)

Client Sample ID: Method BlankLab Sample ID: MB 240-444710/23-A
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 445770 Prep Batch: 444710

PQL MDL

4-Nitroaniline 0.060 U 0.20 0.060 mg/Kg 07/29/20 08:53 08/05/20 15:30 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

0.0029 U 0.00290.015 mg/Kg 07/29/20 08:53 08/05/20 15:30 1Acenaphthene

0.0040 U 0.00400.015 mg/Kg 07/29/20 08:53 08/05/20 15:30 1Acenaphthylene

0.011 U 0.0110.10 mg/Kg 07/29/20 08:53 08/05/20 15:30 1Acetophenone

0.034 U 0.0340.33 mg/Kg 07/29/20 08:53 08/05/20 15:30 1Aniline

0.0024 U 0.00240.015 mg/Kg 07/29/20 08:53 08/05/20 15:30 1Anthracene

0.0034 U 0.00340.015 mg/Kg 07/29/20 08:53 08/05/20 15:30 1Benzo[a]anthracene

0.0093 U 0.00930.015 mg/Kg 07/29/20 08:53 08/05/20 15:30 1Benzo[a]pyrene

0.0065 U 0.00650.015 mg/Kg 07/29/20 08:53 08/05/20 15:30 1Benzo[b]fluoranthene

0.0071 U 0.00710.015 mg/Kg 07/29/20 08:53 08/05/20 15:30 1Benzo[g,h,i]perylene

0.0069 U 0.00690.015 mg/Kg 07/29/20 08:53 08/05/20 15:30 1Benzo[k]fluoranthene

0.012 U 0.0120.10 mg/Kg 07/29/20 08:53 08/05/20 15:30 1Bis(2-chloroethoxy)methane

0.012 U 0.0120.10 mg/Kg 07/29/20 08:53 08/05/20 15:30 1Bis(2-chloroethyl)ether

0.051 U 0.0510.070 mg/Kg 07/29/20 08:53 08/05/20 15:30 1Bis(2-ethylhexyl) phthalate

0.0015 U 0.00150.015 mg/Kg 07/29/20 08:53 08/05/20 15:30 1Chrysene

0.0069 U 0.00690.015 mg/Kg 07/29/20 08:53 08/05/20 15:30 1Dibenz(a,h)anthracene

0.013 U 0.0130.050 mg/Kg 07/29/20 08:53 08/05/20 15:30 1Dibenzofuran

0.022 U 0.0220.070 mg/Kg 07/29/20 08:53 08/05/20 15:30 1Di-n-butyl phthalate

0.031 U 0.0310.070 mg/Kg 07/29/20 08:53 08/05/20 15:30 1Diethyl phthalate

0.014 U 0.0140.070 mg/Kg 07/29/20 08:53 08/05/20 15:30 1Dimethyl phthalate

0.028 U 0.0280.070 mg/Kg 07/29/20 08:53 08/05/20 15:30 1Di-n-octyl phthalate

0.0045 U 0.00450.015 mg/Kg 07/29/20 08:53 08/05/20 15:30 1Fluoranthene

0.0027 U 0.00270.015 mg/Kg 07/29/20 08:53 08/05/20 15:30 1Fluorene

0.0029 U 0.00290.015 mg/Kg 07/29/20 08:53 08/05/20 15:30 1Hexachlorobenzene

0.012 U 0.0120.050 mg/Kg 07/29/20 08:53 08/05/20 15:30 1Hexachlorobutadiene

0.062 U 0.0620.33 mg/Kg 07/29/20 08:53 08/05/20 15:30 1Hexachlorocyclopentadiene

0.0090 U 0.00900.050 mg/Kg 07/29/20 08:53 08/05/20 15:30 1Hexachloroethane

0.0074 U 0.00740.015 mg/Kg 07/29/20 08:53 08/05/20 15:30 1Indeno[1,2,3-cd]pyrene

0.012 U 0.0120.050 mg/Kg 07/29/20 08:53 08/05/20 15:30 1Isophorone

0.0024 U 0.00240.015 mg/Kg 07/29/20 08:53 08/05/20 15:30 1Naphthalene

0.013 U 0.0130.10 mg/Kg 07/29/20 08:53 08/05/20 15:30 1Nitrobenzene

0.012 U 0.0120.050 mg/Kg 07/29/20 08:53 08/05/20 15:30 1N-Nitrosodiphenylamine

0.011 U 0.0110.050 mg/Kg 07/29/20 08:53 08/05/20 15:30 1N-Nitrosodi-n-propylamine

0.058 U 0.0580.15 mg/Kg 07/29/20 08:53 08/05/20 15:30 1Pentachlorophenol

0.0022 U 0.00220.015 mg/Kg 07/29/20 08:53 08/05/20 15:30 1Phenanthrene

0.0080 U 0.00800.050 mg/Kg 07/29/20 08:53 08/05/20 15:30 1Phenol

0.0021 U 0.00210.015 mg/Kg 07/29/20 08:53 08/05/20 15:30 1Pyrene

0.022 U 0.0220.070 mg/Kg 07/29/20 08:53 08/05/20 15:30 1Butyl benzyl phthalate

0.010 U 0.0100.10 mg/Kg 07/29/20 08:53 08/05/20 15:30 1bis (2-chloroisopropyl) ether

0.019 U 0.0190.050 mg/Kg 07/29/20 08:53 08/05/20 15:30 1Carbazole

0.056 U 0.0560.20 mg/Kg 07/29/20 08:53 08/05/20 15:30 12,6-Dinitrotoluene

0.0027 U 0.00270.015 mg/Kg 07/29/20 08:53 08/05/20 15:30 11-Methylnaphthalene

0.094 U 0.0940.33 mg/Kg 07/29/20 08:53 08/05/20 15:30 14-Nitrophenol

0.036 U 0.0360.20 mg/Kg 07/29/20 08:53 08/05/20 15:30 1Atrazine

0.023 U 0.0230.10 mg/Kg 07/29/20 08:53 08/05/20 15:30 1Benzaldehyde

2-Fluorobiphenyl (Surr) 66 35 - 120 08/05/20 15:30 1

MB MB

Surrogate

07/29/20 08:53

Dil FacPrepared AnalyzedQualifier Limits%Recovery
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QC Sample Results
Job ID: 240-134053-1Client: Tetra Tech, Inc.

Project/Site: KSL-LC34

Method: 8270D - Semivolatile Organic Compounds (GC/MS) (Continued)

Client Sample ID: Method BlankLab Sample ID: MB 240-444710/23-A
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 445770 Prep Batch: 444710

2,4,6-Tribromophenol (Surr) 29 10 - 120 08/05/20 15:30 1

MB MB

Surrogate

07/29/20 08:53

Dil FacPrepared AnalyzedQualifier Limits%Recovery

56 07/29/20 08:53 08/05/20 15:30 12-Fluorophenol (Surr) 26 - 120

84 07/29/20 08:53 08/05/20 15:30 1Terphenyl-d14 (Surr) 39 - 120

64 07/29/20 08:53 08/05/20 15:30 1Phenol-d5 (Surr) 28 - 120

65 07/29/20 08:53 08/05/20 15:30 1Nitrobenzene-d5 (Surr) 28 - 120

Client Sample ID: Lab Control SampleLab Sample ID: LCS 240-444710/24-A
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 445770 Prep Batch: 444710

1,1'-Biphenyl 0.667 0.484 mg/Kg 73 43 - 120

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

1,2,4,5-Tetrachlorobenzene 0.667 0.457 mg/Kg 69 36 - 120

1,4-Dioxane 0.667 0.224 mg/Kg 34 10 - 120

2,4,5-Trichlorophenol 0.667 0.484 mg/Kg 73 28 - 120

2,4,6-Trichlorophenol 0.667 0.495 mg/Kg 74 14 - 120

2,4-Dichlorophenol 0.667 0.493 mg/Kg 74 40 - 120

2,4-Dimethylphenol 0.667 0.351 mg/Kg 53 31 - 120

2,4-Dinitrophenol 1.33 0.989 mg/Kg 74 10 - 120

2,4-Dinitrotoluene 0.667 0.529 mg/Kg 79 49 - 120

2-Chlorophenol 0.667 0.456 mg/Kg 68 42 - 120

2-Chloronaphthalene 0.667 0.479 mg/Kg 72 42 - 120

2-Methylnaphthalene 0.667 0.478 mg/Kg 72 42 - 120

2-Methylphenol 0.667 0.451 mg/Kg 68 42 - 120

2-Nitroaniline 0.667 0.567 mg/Kg 85 44 - 120

2-Nitrophenol 0.667 0.467 mg/Kg 70 41 - 120

3 & 4 Methylphenol 0.667 0.487 mg/Kg 73 43 - 120

3,3'-Dichlorobenzidine 1.33 1.23 mg/Kg 92 29 - 120

3-Nitroaniline 0.667 0.518 mg/Kg 78 41 - 120

4,6-Dinitro-o-cresol 1.33 1.01 mg/Kg 75 27 - 120

4-Bromophenyl phenyl ether 0.667 0.546 mg/Kg 82 47 - 120

4-Chloro-3-methylphenol 0.667 0.551 mg/Kg 83 39 - 120

4-Chloroaniline 0.667 0.418 mg/Kg 63 30 - 120

4-Nitroaniline 0.667 0.553 mg/Kg 83 47 - 120

Acenaphthene 0.667 0.466 mg/Kg 70 45 - 120

Acenaphthylene 0.667 0.439 mg/Kg 66 45 - 120

Acetophenone 0.667 0.468 mg/Kg 70 42 - 120

Aniline 0.667 0.391 mg/Kg 59 29 - 120

Anthracene 0.667 0.489 mg/Kg 73 52 - 120

Benzo[a]anthracene 0.667 0.519 mg/Kg 78 52 - 120

Benzo[a]pyrene 0.667 0.535 mg/Kg 80 50 - 120

Benzo[b]fluoranthene 0.667 0.550 mg/Kg 82 52 - 120

Benzo[g,h,i]perylene 0.667 0.565 mg/Kg 85 54 - 120

Benzo[k]fluoranthene 0.667 0.527 mg/Kg 79 54 - 120

Bis(2-chloroethoxy)methane 0.667 0.471 mg/Kg 71 43 - 120

Bis(2-chloroethyl)ether 0.667 0.407 mg/Kg 61 41 - 120

Bis(2-ethylhexyl) phthalate 0.667 0.496 mg/Kg 74 47 - 124

Chrysene 0.667 0.509 mg/Kg 76 53 - 120
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QC Sample Results
Job ID: 240-134053-1Client: Tetra Tech, Inc.

Project/Site: KSL-LC34

Method: 8270D - Semivolatile Organic Compounds (GC/MS) (Continued)

Client Sample ID: Lab Control SampleLab Sample ID: LCS 240-444710/24-A
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 445770 Prep Batch: 444710

Dibenz(a,h)anthracene 0.667 0.553 mg/Kg 83 50 - 120

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Dibenzofuran 0.667 0.469 mg/Kg 70 46 - 120

Di-n-butyl phthalate 0.667 0.519 mg/Kg 78 50 - 120

Diethyl phthalate 0.667 0.541 mg/Kg 81 45 - 120

Dimethyl phthalate 0.667 0.500 mg/Kg 75 47 - 120

Di-n-octyl phthalate 0.667 0.467 mg/Kg 70 38 - 122

Fluoranthene 0.667 0.569 mg/Kg 85 54 - 120

Fluorene 0.667 0.490 mg/Kg 73 48 - 120

Hexachlorobenzene 0.667 0.545 mg/Kg 82 45 - 120

Hexachlorobutadiene 0.667 0.436 mg/Kg 65 34 - 120

Hexachlorocyclopentadiene 0.667 0.244 I mg/Kg 37 10 - 120

Hexachloroethane 0.667 0.445 mg/Kg 67 36 - 120

Indeno[1,2,3-cd]pyrene 0.667 0.563 mg/Kg 84 52 - 120

Isophorone 0.667 0.469 mg/Kg 70 42 - 120

Naphthalene 0.667 0.439 mg/Kg 66 39 - 120

Nitrobenzene 0.667 0.488 mg/Kg 73 42 - 120

N-Nitrosodiphenylamine 0.667 0.530 mg/Kg 80 50 - 120

N-Nitrosodi-n-propylamine 0.667 0.486 mg/Kg 73 39 - 120

Pentachlorophenol 1.33 0.627 mg/Kg 47 16 - 120

Phenanthrene 0.667 0.481 mg/Kg 72 50 - 120

Phenol 0.667 0.464 mg/Kg 70 39 - 120

Pyrene 0.667 0.525 mg/Kg 79 50 - 120

Butyl benzyl phthalate 0.667 0.562 mg/Kg 84 47 - 120

bis (2-chloroisopropyl) ether 0.667 0.439 mg/Kg 66 29 - 120

Carbazole 0.667 0.638 mg/Kg 96 51 - 120

2,6-Dinitrotoluene 0.667 0.512 mg/Kg 77 49 - 120

1-Methylnaphthalene 0.667 0.490 mg/Kg 73 42 - 120

4-Nitrophenol 1.33 1.17 mg/Kg 88 29 - 120

Atrazine 1.33 1.02 mg/Kg 76 54 - 120

Benzaldehyde 1.33 0.856 mg/Kg 64 38 - 120

2-Fluorobiphenyl (Surr) 35 - 120

Surrogate

70

LCS LCS

Qualifier Limits%Recovery

822,4,6-Tribromophenol (Surr) 10 - 120

662-Fluorophenol (Surr) 26 - 120

89Terphenyl-d14 (Surr) 39 - 120

70Phenol-d5 (Surr) 28 - 120

67Nitrobenzene-d5 (Surr) 28 - 120

Method: 8082A - Polychlorinated Biphenyls (PCBs) by Gas Chromatography

Client Sample ID: Method BlankLab Sample ID: MB 240-444694/23-A
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 445044 Prep Batch: 444694

PQL MDL

Aroclor-1016 0.022 U 0.050 0.022 mg/Kg 07/29/20 07:45 07/31/20 08:18 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

0.024 U 0.0240.050 mg/Kg 07/29/20 07:45 07/31/20 08:18 1Aroclor-1221

0.023 U 0.0230.050 mg/Kg 07/29/20 07:45 07/31/20 08:18 1Aroclor-1232
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QC Sample Results
Job ID: 240-134053-1Client: Tetra Tech, Inc.

Project/Site: KSL-LC34

Method: 8082A - Polychlorinated Biphenyls (PCBs) by Gas Chromatography (Continued)

Client Sample ID: Method BlankLab Sample ID: MB 240-444694/23-A
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 445044 Prep Batch: 444694

PQL MDL

Aroclor-1242 0.019 U 0.050 0.019 mg/Kg 07/29/20 07:45 07/31/20 08:18 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

0.024 U 0.0240.050 mg/Kg 07/29/20 07:45 07/31/20 08:18 1Aroclor-1248

0.023 U 0.0230.050 mg/Kg 07/29/20 07:45 07/31/20 08:18 1Aroclor-1254

0.022 U 0.0220.050 mg/Kg 07/29/20 07:45 07/31/20 08:18 1Aroclor-1260

Tetrachloro-m-xylene 72 14 - 128 07/31/20 08:18 1

MB MB

Surrogate

07/29/20 07:45

Dil FacPrepared AnalyzedQualifier Limits%Recovery

90 07/29/20 07:45 07/31/20 08:18 1DCB Decachlorobiphenyl 10 - 132

Client Sample ID: Lab Control SampleLab Sample ID: LCS 240-444694/24-A
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 445044 Prep Batch: 444694

Aroclor-1016 1.00 0.672 mg/Kg 67 47 - 120

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Aroclor-1260 1.00 0.706 mg/Kg 71 46 - 120

Tetrachloro-m-xylene 14 - 128

Surrogate

78

LCS LCS

Qualifier Limits%Recovery

87DCB Decachlorobiphenyl 10 - 132

Method: 8290A - Dioxins and Furans (HRGC/HRMS)

Client Sample ID: Method BlankLab Sample ID: MB 140-41470/4-A
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 41651 Prep Batch: 41470

RL EDL

2,3,7,8-TCDD 0.11 U 1.0 0.11 pg/g 07/31/20 08:45 08/05/20 16:03 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

0.11 U 0.111.0 pg/g 07/31/20 08:45 08/05/20 16:03 1Total TCDD

0.054 U 0.0545.0 pg/g 07/31/20 08:45 08/05/20 16:03 11,2,3,7,8-PeCDD

0.054 U 0.0545.0 pg/g 07/31/20 08:45 08/05/20 16:03 1Total PeCDD

0.068 U 0.0685.0 pg/g 07/31/20 08:45 08/05/20 16:03 11,2,3,4,7,8-HxCDD

0.068 U 0.0685.0 pg/g 07/31/20 08:45 08/05/20 16:03 11,2,3,6,7,8-HxCDD

0.064 U 0.0645.0 pg/g 07/31/20 08:45 08/05/20 16:03 11,2,3,7,8,9-HxCDD

0.068 U 0.0685.0 pg/g 07/31/20 08:45 08/05/20 16:03 1Total HxCDD

0.10 U 0.105.0 pg/g 07/31/20 08:45 08/05/20 16:03 11,2,3,4,6,7,8-HpCDD

0.10 U 0.105.0 pg/g 07/31/20 08:45 08/05/20 16:03 1Total HpCDD

0.113 I J 0.03410 pg/g 07/31/20 08:45 08/05/20 16:03 1OCDD

0.087 U 0.0871.0 pg/g 07/31/20 08:45 08/05/20 16:03 12,3,7,8-TCDF

0.612 I J 0.0871.0 pg/g 07/31/20 08:45 08/05/20 16:03 1Total TCDF

0.040 U 0.0405.0 pg/g 07/31/20 08:45 08/05/20 16:03 11,2,3,7,8-PeCDF

0.038 U 0.0385.0 pg/g 07/31/20 08:45 08/05/20 16:03 12,3,4,7,8-PeCDF

0.040 U 0.0405.0 pg/g 07/31/20 08:45 08/05/20 16:03 1Total PeCDF

0.055 U 0.0555.0 pg/g 07/31/20 08:45 08/05/20 16:03 11,2,3,4,7,8-HxCDF

0.051 U 0.0515.0 pg/g 07/31/20 08:45 08/05/20 16:03 11,2,3,6,7,8-HxCDF

0.058 U 0.0585.0 pg/g 07/31/20 08:45 08/05/20 16:03 12,3,4,6,7,8-HxCDF

0.072 U 0.0725.0 pg/g 07/31/20 08:45 08/05/20 16:03 11,2,3,7,8,9-HxCDF
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QC Sample Results
Job ID: 240-134053-1Client: Tetra Tech, Inc.

Project/Site: KSL-LC34

Method: 8290A - Dioxins and Furans (HRGC/HRMS) (Continued)

Client Sample ID: Method BlankLab Sample ID: MB 140-41470/4-A
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 41651 Prep Batch: 41470

RL EDL

Total HxCDF 0.072 U 5.0 0.072 pg/g 07/31/20 08:45 08/05/20 16:03 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

0.0269 I 0.0175.0 pg/g 07/31/20 08:45 08/05/20 16:03 11,2,3,4,6,7,8-HpCDF

0.022 U 0.0225.0 pg/g 07/31/20 08:45 08/05/20 16:03 11,2,3,4,7,8,9-HpCDF

0.0269 I 0.0195.0 pg/g 07/31/20 08:45 08/05/20 16:03 1Total HpCDF

0.0728 I J 0.02210 pg/g 07/31/20 08:45 08/05/20 16:03 1OCDF

13C-2,3,7,8-TCDD 67 40 - 135 08/05/20 16:03 1

MB MB

Isotope Dilution

07/31/20 08:45

Dil FacPrepared AnalyzedQualifier Limits%Recovery

67 07/31/20 08:45 08/05/20 16:03 113C-1,2,3,7,8-PeCDD 40 - 135

74 07/31/20 08:45 08/05/20 16:03 113C-1,2,3,4,7,8-HxCDD 40 - 135

76 07/31/20 08:45 08/05/20 16:03 113C-1,2,3,6,7,8-HxCDD 40 - 135

86 07/31/20 08:45 08/05/20 16:03 113C-1,2,3,4,6,7,8-HpCDD 40 - 135

87 07/31/20 08:45 08/05/20 16:03 113C-OCDD 40 - 135

71 07/31/20 08:45 08/05/20 16:03 113C-2,3,7,8-TCDF 40 - 135

74 07/31/20 08:45 08/05/20 16:03 113C-1,2,3,7,8-PeCDF 40 - 135

68 07/31/20 08:45 08/05/20 16:03 113C-2,3,4,7,8-PeCDF 40 - 135

76 07/31/20 08:45 08/05/20 16:03 113C-1,2,3,4,7,8-HxCDF 40 - 135

79 07/31/20 08:45 08/05/20 16:03 113C-1,2,3,6,7,8-HxCDF 40 - 135

78 07/31/20 08:45 08/05/20 16:03 113C-2,3,4,6,7,8-HxCDF 40 - 135

77 07/31/20 08:45 08/05/20 16:03 113C-1,2,3,7,8,9-HxCDF 40 - 135

84 07/31/20 08:45 08/05/20 16:03 113C-1,2,3,4,6,7,8-HpCDF 40 - 135

83 07/31/20 08:45 08/05/20 16:03 113C-1,2,3,4,7,8,9-HpCDF 40 - 135

79 07/31/20 08:45 08/05/20 16:03 113C-OCDF 40 - 135

Client Sample ID: Lab Control SampleLab Sample ID: LCS 140-41470/3-A
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 41651 Prep Batch: 41470

2,3,7,8-TCDD 20.0 20.1 pg/g 101 79 - 129

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

1,2,3,7,8-PeCDD 100 105 pg/g 105 79 - 129

1,2,3,4,7,8-HxCDD 100 109 pg/g 109 73 - 123

1,2,3,6,7,8-HxCDD 100 108 pg/g 108 74 - 124

1,2,3,7,8,9-HxCDD 100 115 pg/g 115 70 - 124

1,2,3,4,6,7,8-HpCDD 100 105 pg/g 105 73 - 123

OCDD 200 211 pg/g 106 75 - 125

2,3,7,8-TCDF 20.0 20.9 pg/g 105 75 - 125

1,2,3,7,8-PeCDF 100 102 pg/g 102 74 - 124

2,3,4,7,8-PeCDF 100 104 pg/g 104 75 - 125

1,2,3,4,7,8-HxCDF 100 109 pg/g 109 75 - 125

1,2,3,6,7,8-HxCDF 100 109 pg/g 109 76 - 126

2,3,4,6,7,8-HxCDF 100 105 pg/g 105 76 - 126

1,2,3,7,8,9-HxCDF 100 105 pg/g 105 77 - 127

1,2,3,4,6,7,8-HpCDF 100 110 pg/g 110 77 - 127

1,2,3,4,7,8,9-HpCDF 100 106 pg/g 106 73 - 123

OCDF 200 221 pg/g 110 49 - 128

13C-2,3,7,8-TCDD 40 - 135

Isotope Dilution

65

LCS LCS

Qualifier Limits%Recovery
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QC Sample Results
Job ID: 240-134053-1Client: Tetra Tech, Inc.

Project/Site: KSL-LC34

Method: 8290A - Dioxins and Furans (HRGC/HRMS) (Continued)

Client Sample ID: Lab Control SampleLab Sample ID: LCS 140-41470/3-A
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 41651 Prep Batch: 41470

13C-1,2,3,7,8-PeCDD 40 - 135

Isotope Dilution

59

LCS LCS

Qualifier Limits%Recovery

6813C-1,2,3,4,7,8-HxCDD 40 - 135

7713C-1,2,3,6,7,8-HxCDD 40 - 135

7813C-1,2,3,4,6,7,8-HpCDD 40 - 135

7513C-OCDD 40 - 135

6913C-2,3,7,8-TCDF 40 - 135

6113C-1,2,3,7,8-PeCDF 40 - 135

6013C-2,3,4,7,8-PeCDF 40 - 135

7113C-1,2,3,4,7,8-HxCDF 40 - 135

7813C-1,2,3,6,7,8-HxCDF 40 - 135

7813C-2,3,4,6,7,8-HxCDF 40 - 135

7613C-1,2,3,7,8,9-HxCDF 40 - 135

7813C-1,2,3,4,6,7,8-HpCDF 40 - 135

7613C-1,2,3,4,7,8,9-HpCDF 40 - 135

7113C-OCDF 40 - 135

Method: 6020A - Metals (ICP/MS)

Client Sample ID: Method BlankLab Sample ID: MB 240-444752/1-A ^2
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 444965 Prep Batch: 444752

PQL MDL

Silver 0.022 U 0.20 0.022 mg/Kg 07/29/20 14:00 07/30/20 12:24 2

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

0.060 U 0.0601.0 mg/Kg 07/29/20 14:00 07/30/20 12:24 2Arsenic

0.25 U 0.250.40 mg/Kg 07/29/20 14:00 07/30/20 12:24 2Chromium

0.043 U 0.0430.20 mg/Kg 07/29/20 14:00 07/30/20 12:24 2Cadmium

0.29 U 0.291.0 mg/Kg 07/29/20 14:00 07/30/20 12:24 2Barium

0.062 U 0.0620.20 mg/Kg 07/29/20 14:00 07/30/20 12:24 2Lead

0.12 U 0.121.0 mg/Kg 07/29/20 14:00 07/30/20 12:24 2Selenium

Client Sample ID: Lab Control SampleLab Sample ID: LCS 240-444752/20-A ^2
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 444965 Prep Batch: 444752

Silver 10.0 9.66 mg/Kg 97 80 - 120

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Arsenic 100 92.6 mg/Kg 93 80 - 120

Chromium 50.0 49.6 mg/Kg 99 80 - 120

Cadmium 50.0 48.2 mg/Kg 96 80 - 120

Barium 100 94.5 mg/Kg 95 80 - 120

Lead 50.0 49.8 mg/Kg 100 80 - 120

Selenium 100 92.7 mg/Kg 93 80 - 120

Client Sample ID: LC34-CP0005-000.5-20200727Lab Sample ID: 240-134053-1 MS
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 444965 Prep Batch: 444752

Silver 0.033 I 9.67 9.39 mg/Kg 97 75 - 125☼

Analyte

MS MS

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits
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QC Sample Results
Job ID: 240-134053-1Client: Tetra Tech, Inc.

Project/Site: KSL-LC34

Method: 6020A - Metals (ICP/MS) (Continued)

Client Sample ID: LC34-CP0005-000.5-20200727Lab Sample ID: 240-134053-1 MS
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 444965 Prep Batch: 444752

Arsenic 1.9 96.7 93.0 mg/Kg 94 75 - 125☼

Analyte

MS MS

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits

Chromium 20 48.3 68.7 mg/Kg 100 75 - 125☼

Cadmium 1.4 48.3 47.2 mg/Kg 95 75 - 125☼

Barium 50 96.7 145 mg/Kg 98 75 - 125☼

Lead 46 48.3 97.7 mg/Kg 107 75 - 125☼

Selenium 0.11 U 96.7 88.0 mg/Kg 91 75 - 125☼

Client Sample ID: LC34-CP0005-000.5-20200727Lab Sample ID: 240-134053-1 MSD
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 444965 Prep Batch: 444752

Silver 0.033 I 9.67 9.47 mg/Kg 98 75 - 125 1 20☼

Analyte

MSD MSD

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits LimitRPD

RPD

Arsenic 1.9 96.7 94.0 mg/Kg 95 75 - 125 1 20☼

Chromium 20 48.3 83.5 J mg/Kg 130 75 - 125 19 20☼

Cadmium 1.4 48.3 47.6 mg/Kg 96 75 - 125 1 20☼

Barium 50 96.7 146 mg/Kg 100 75 - 125 1 20☼

Lead 46 48.3 133 J mg/Kg 181 75 - 125 31 20☼

Selenium 0.11 U 96.7 88.3 mg/Kg 91 75 - 125 0 20☼

Client Sample ID: Method BlankLab Sample ID: MB 240-444939/2-A
Matrix: Solid Prep Type: Total Recoverable
Analysis Batch: 445150 Prep Batch: 444939

PQL MDL

Silver 0.000053 U 0.0010 0.000053 mg/L 07/30/20 14:00 07/31/20 12:13 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

0.00075 U 0.000750.0050 mg/L 07/30/20 14:00 07/31/20 12:13 1Arsenic

0.00098 U 0.000980.0020 mg/L 07/30/20 14:00 07/31/20 12:13 1Chromium

0.00020 U 0.000200.0010 mg/L 07/30/20 14:00 07/31/20 12:13 1Cadmium

0.0022 U 0.00220.0050 mg/L 07/30/20 14:00 07/31/20 12:13 1Barium

0.00045 U 0.000450.0010 mg/L 07/30/20 14:00 07/31/20 12:13 1Lead

0.00089 U 0.000890.0050 mg/L 07/30/20 14:00 07/31/20 12:13 1Selenium

Client Sample ID: Lab Control SampleLab Sample ID: LCS 240-444939/3-A
Matrix: Solid Prep Type: Total Recoverable
Analysis Batch: 445150 Prep Batch: 444939

Silver 0.100 0.0912 mg/L 91 80 - 120

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Arsenic 1.00 0.994 mg/L 99 80 - 120

Chromium 0.500 0.473 mg/L 95 80 - 120

Cadmium 0.500 0.467 mg/L 93 80 - 120

Barium 1.00 0.961 mg/L 96 80 - 120

Lead 0.500 0.462 mg/L 92 80 - 120

Selenium 1.00 0.965 mg/L 96 80 - 120
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QC Sample Results
Job ID: 240-134053-1Client: Tetra Tech, Inc.

Project/Site: KSL-LC34

Method: 6020A - Metals (ICP/MS) (Continued)

Client Sample ID: Method BlankLab Sample ID: LB 240-444805/1-D
Matrix: Solid Prep Type: TCLP
Analysis Batch: 445150 Prep Batch: 444939

PQL MDL

Silver 0.000053 U 0.0010 0.000053 mg/L 07/30/20 14:00 07/31/20 12:11 1

LB LB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

0.00075 U 0.000750.0050 mg/L 07/30/20 14:00 07/31/20 12:11 1Arsenic

0.00164 I 0.000980.0020 mg/L 07/30/20 14:00 07/31/20 12:11 1Chromium

0.00020 U 0.000200.0010 mg/L 07/30/20 14:00 07/31/20 12:11 1Cadmium

0.0190 0.00220.0050 mg/L 07/30/20 14:00 07/31/20 12:11 1Barium

0.00045 U 0.000450.0010 mg/L 07/30/20 14:00 07/31/20 12:11 1Lead

0.00089 U 0.000890.0050 mg/L 07/30/20 14:00 07/31/20 12:11 1Selenium

Client Sample ID: LC34-CP0005-000.5-20200727Lab Sample ID: 240-134053-1 MS
Matrix: Solid Prep Type: TCLP
Analysis Batch: 445150 Prep Batch: 444939

Silver 0.000053 U 0.100 0.0979 mg/L 98 75 - 125

Analyte

MS MS

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits

Arsenic 0.0013 I 1.00 1.07 mg/L 107 75 - 125

Chromium 0.0039 0.500 0.500 mg/L 99 75 - 125

Cadmium 0.0087 0.500 0.493 mg/L 97 75 - 125

Barium 0.13 1.00 1.13 mg/L 100 75 - 125

Lead 0.00064 I 0.500 0.484 mg/L 97 75 - 125

Selenium 0.00089 U 1.00 1.02 mg/L 102 75 - 125

Client Sample ID: LC34-CP0005-000.5-20200727Lab Sample ID: 240-134053-1 MSD
Matrix: Solid Prep Type: TCLP
Analysis Batch: 445150 Prep Batch: 444939

Silver 0.000053 U 0.100 0.0971 mg/L 97 75 - 125 1 20

Analyte

MSD MSD

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits LimitRPD

RPD

Arsenic 0.0013 I 1.00 1.07 mg/L 107 75 - 125 0 20

Chromium 0.0039 0.500 0.496 mg/L 98 75 - 125 1 20

Cadmium 0.0087 0.500 0.491 mg/L 96 75 - 125 0 20

Barium 0.13 1.00 1.13 mg/L 100 75 - 125 0 20

Lead 0.00064 I 0.500 0.487 mg/L 97 75 - 125 1 20

Selenium 0.00089 U 1.00 1.03 mg/L 103 75 - 125 1 20

Method: 7470A - Mercury (CVAA)

Client Sample ID: Method BlankLab Sample ID: MB 240-444930/2-A
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 445342 Prep Batch: 444930

PQL MDL

Mercury 0.00013 U 0.0020 0.00013 mg/L 07/30/20 12:00 07/31/20 12:02 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

Client Sample ID: Lab Control SampleLab Sample ID: LCS 240-444930/3-A
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 445342 Prep Batch: 444930

Mercury 0.00500 0.00534 mg/L 107 80 - 120

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits
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QC Sample Results
Job ID: 240-134053-1Client: Tetra Tech, Inc.

Project/Site: KSL-LC34

Method: 7470A - Mercury (CVAA) (Continued)

Client Sample ID: Method BlankLab Sample ID: LB 240-444805/1-C
Matrix: Solid Prep Type: TCLP
Analysis Batch: 445342 Prep Batch: 444930

PQL MDL

Mercury 0.00013 U 0.0020 0.00013 mg/L 07/30/20 12:00 07/31/20 12:00 1

LB LB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

Method: 7471B - Mercury (CVAA)

Client Sample ID: Method BlankLab Sample ID: MB 240-444765/1-A
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 444952 Prep Batch: 444765

PQL MDL

Mercury 0.018 U 0.10 0.018 mg/Kg 07/29/20 14:00 07/30/20 10:33 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

Client Sample ID: Lab Control SampleLab Sample ID: LCS 240-444765/2-A
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 444952 Prep Batch: 444765

Mercury 0.833 0.797 mg/Kg 96 80 - 120

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Client Sample ID: LC34-CP0005-000.5-20200727Lab Sample ID: 240-134053-1 MS
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 444952 Prep Batch: 444765

Mercury 0.019 U 0.188 0.189 mg/Kg 101 80 - 120☼

Analyte

MS MS

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits

Client Sample ID: LC34-CP0005-000.5-20200727Lab Sample ID: 240-134053-1 MSD
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 444952 Prep Batch: 444765

Mercury 0.019 U 0.188 0.190 mg/Kg 101 80 - 120 0 20☼

Analyte

MSD MSD

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits LimitRPD

RPD
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QC Association Summary
Job ID: 240-134053-1Client: Tetra Tech, Inc.

Project/Site: KSL-LC34

GC/MS VOA

Prep Batch: 445026

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid 5035240-134053-1 LC34-CP0005-000.5-20200727 Total/NA

Analysis Batch: 445664

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid 8260C 445026240-134053-1 LC34-CP0005-000.5-20200727 Total/NA

Solid 8260CMB 240-445664/7 Method Blank Total/NA

Solid 8260CLCS 240-445664/6 Lab Control Sample Total/NA

GC/MS Semi VOA

Prep Batch: 444710

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid 3540C240-134053-1 LC34-CP0005-000.5-20200727 Total/NA

Solid 3540CMB 240-444710/23-A Method Blank Total/NA

Solid 3540CLCS 240-444710/24-A Lab Control Sample Total/NA

Analysis Batch: 445770

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid 8270D 444710240-134053-1 LC34-CP0005-000.5-20200727 Total/NA

Solid 8270D 444710MB 240-444710/23-A Method Blank Total/NA

Solid 8270D 444710LCS 240-444710/24-A Lab Control Sample Total/NA

GC Semi VOA

Prep Batch: 444694

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid 3540C240-134053-1 LC34-CP0005-000.5-20200727 Total/NA

Solid 3540CMB 240-444694/23-A Method Blank Total/NA

Solid 3540CLCS 240-444694/24-A Lab Control Sample Total/NA

Analysis Batch: 445044

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid 8082A 444694240-134053-1 LC34-CP0005-000.5-20200727 Total/NA

Solid 8082A 444694MB 240-444694/23-A Method Blank Total/NA

Solid 8082A 444694LCS 240-444694/24-A Lab Control Sample Total/NA

Specialty Organics

Prep Batch: 41470

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid 8290240-134053-1 LC34-CP0005-000.5-20200727 Total/NA

Solid 8290MB 140-41470/4-A Method Blank Total/NA

Solid 8290LCS 140-41470/3-A Lab Control Sample Total/NA

Analysis Batch: 41651

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid 8290A 41470MB 140-41470/4-A Method Blank Total/NA

Solid 8290A 41470LCS 140-41470/3-A Lab Control Sample Total/NA

Analysis Batch: 41657

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid 8290A 41470240-134053-1 LC34-CP0005-000.5-20200727 Total/NA
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QC Association Summary
Job ID: 240-134053-1Client: Tetra Tech, Inc.

Project/Site: KSL-LC34

Specialty Organics

Analysis Batch: 41658

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid 8290A 41470240-134053-1 LC34-CP0005-000.5-20200727 Total/NA

Metals

Prep Batch: 444752

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid 3050B240-134053-1 LC34-CP0005-000.5-20200727 Total/NA

Solid 3050BMB 240-444752/1-A ^2 Method Blank Total/NA

Solid 3050BLCS 240-444752/20-A ^2 Lab Control Sample Total/NA

Solid 3050B240-134053-1 MS LC34-CP0005-000.5-20200727 Total/NA

Solid 3050B240-134053-1 MSD LC34-CP0005-000.5-20200727 Total/NA

Prep Batch: 444765

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid 7471B240-134053-1 LC34-CP0005-000.5-20200727 Total/NA

Solid 7471BMB 240-444765/1-A Method Blank Total/NA

Solid 7471BLCS 240-444765/2-A Lab Control Sample Total/NA

Solid 7471B240-134053-1 MS LC34-CP0005-000.5-20200727 Total/NA

Solid 7471B240-134053-1 MSD LC34-CP0005-000.5-20200727 Total/NA

Leach Batch: 444805

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid 1311240-134053-1 LC34-CP0005-000.5-20200727 TCLP

Solid 1311LB 240-444805/1-C Method Blank TCLP

Solid 1311LB 240-444805/1-D Method Blank TCLP

Solid 1311240-134053-1 MS LC34-CP0005-000.5-20200727 TCLP

Solid 1311240-134053-1 MSD LC34-CP0005-000.5-20200727 TCLP

Prep Batch: 444930

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid 7470A 444805240-134053-1 LC34-CP0005-000.5-20200727 TCLP

Solid 7470A 444805LB 240-444805/1-C Method Blank TCLP

Solid 7470AMB 240-444930/2-A Method Blank Total/NA

Solid 7470ALCS 240-444930/3-A Lab Control Sample Total/NA

Prep Batch: 444939

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid 3005A 444805240-134053-1 LC34-CP0005-000.5-20200727 TCLP

Solid 3005A 444805LB 240-444805/1-D Method Blank TCLP

Solid 3005AMB 240-444939/2-A Method Blank Total Recoverable

Solid 3005ALCS 240-444939/3-A Lab Control Sample Total Recoverable

Solid 3005A 444805240-134053-1 MS LC34-CP0005-000.5-20200727 TCLP

Solid 3005A 444805240-134053-1 MSD LC34-CP0005-000.5-20200727 TCLP

Analysis Batch: 444952

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid 7471B 444765240-134053-1 LC34-CP0005-000.5-20200727 Total/NA

Solid 7471B 444765MB 240-444765/1-A Method Blank Total/NA

Solid 7471B 444765LCS 240-444765/2-A Lab Control Sample Total/NA

Solid 7471B 444765240-134053-1 MS LC34-CP0005-000.5-20200727 Total/NA

Solid 7471B 444765240-134053-1 MSD LC34-CP0005-000.5-20200727 Total/NA
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QC Association Summary
Job ID: 240-134053-1Client: Tetra Tech, Inc.

Project/Site: KSL-LC34

Metals

Analysis Batch: 444965

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid 6020A 444752240-134053-1 LC34-CP0005-000.5-20200727 Total/NA

Solid 6020A 444752MB 240-444752/1-A ^2 Method Blank Total/NA

Solid 6020A 444752LCS 240-444752/20-A ^2 Lab Control Sample Total/NA

Solid 6020A 444752240-134053-1 MS LC34-CP0005-000.5-20200727 Total/NA

Solid 6020A 444752240-134053-1 MSD LC34-CP0005-000.5-20200727 Total/NA

Analysis Batch: 445150

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid 6020A 444939240-134053-1 LC34-CP0005-000.5-20200727 TCLP

Solid 6020A 444939LB 240-444805/1-D Method Blank TCLP

Solid 6020A 444939MB 240-444939/2-A Method Blank Total Recoverable

Solid 6020A 444939LCS 240-444939/3-A Lab Control Sample Total Recoverable

Solid 6020A 444939240-134053-1 MS LC34-CP0005-000.5-20200727 TCLP

Solid 6020A 444939240-134053-1 MSD LC34-CP0005-000.5-20200727 TCLP

Analysis Batch: 445342

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid 7470A 444930240-134053-1 LC34-CP0005-000.5-20200727 TCLP

Solid 7470A 444930LB 240-444805/1-C Method Blank TCLP

Solid 7470A 444930MB 240-444930/2-A Method Blank Total/NA

Solid 7470A 444930LCS 240-444930/3-A Lab Control Sample Total/NA

General Chemistry

Analysis Batch: 444900

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid Moisture240-134053-1 LC34-CP0005-000.5-20200727 Total/NA
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Lab Chronicle
Client: Tetra Tech, Inc. Job ID: 240-134053-1
Project/Site: KSL-LC34

Client Sample ID: LC34-CP0005-000.5-20200727 Lab Sample ID: 240-134053-1
Matrix: SolidDate Collected: 07/27/20 14:30

Date Received: 07/28/20 09:30

Leach 1311 07/29/20 15:35 DRJ444805 TAL CAN

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

TCLP

Prep 3005A 444939 07/30/20 14:00 MRL TAL CANTCLP

Analysis 6020A 1 445150 07/31/20 12:18 DSH TAL CANTCLP

Leach 1311 444805 07/29/20 15:35 DRJ TAL CANTCLP

Prep 7470A 444930 07/30/20 12:00 MRL TAL CANTCLP

Analysis 7470A 1 445342 07/31/20 12:38 SLD TAL CANTCLP

Analysis Moisture 1 444900 07/30/20 09:22 BWL TAL CANTotal/NA

Client Sample ID: LC34-CP0005-000.5-20200727 Lab Sample ID: 240-134053-1
Matrix: SolidDate Collected: 07/27/20 14:30

Percent Solids: 94.9Date Received: 07/28/20 09:30

Prep 5035 07/28/20 09:55 LAM445026 TAL CAN

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Analysis 8260C 1 445664 08/05/20 09:14 SAM TAL CANTotal/NA

Prep 3540C 444710 07/29/20 08:53 EMB TAL CANTotal/NA

Analysis 8270D 1 445770 08/05/20 17:24 MRU TAL CANTotal/NA

Prep 3540C 444694 07/29/20 07:45 EMB TAL CANTotal/NA

Analysis 8082A 5 445044 07/31/20 11:48 LSH TAL CANTotal/NA

Prep 8290 41470 07/31/20 08:45 SSS TAL KNXTotal/NA

Analysis 8290A 1 41658 08/06/20 01:40 PMP TAL KNXTotal/NA

Prep 8290 41470 07/31/20 08:45 SSS TAL KNXTotal/NA

Analysis 8290A 1 41657 08/05/20 22:31 LKM TAL KNXTotal/NA

Prep 3050B 444752 07/29/20 14:00 DEE TAL CANTotal/NA

Analysis 6020A 2 444965 07/30/20 12:29 DSH TAL CANTotal/NA

Prep 7471B 444765 07/29/20 14:00 DEE TAL CANTotal/NA

Analysis 7471B 1 444952 07/30/20 10:37 SLD TAL CANTotal/NA

Laboratory References:

TAL CAN = Eurofins TestAmerica, Canton, 4101 Shuffel Street NW, North Canton, OH 44720, TEL (330)497-9396

TAL KNX = Eurofins TestAmerica, Knoxville, 5815 Middlebrook Pike, Knoxville, TN 37921, TEL (865)291-3000

Eurofins TestAmerica, Canton
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Accreditation/Certification Summary
Client: Tetra Tech, Inc. Job ID: 240-134053-1
Project/Site: KSL-LC34

Laboratory: Eurofins TestAmerica, Canton
Unless otherwise noted, all analytes for this laboratory were covered under each accreditation/certification below.

Authority Program Identification Number Expiration Date

Florida E87225NELAP 06-30-21

The following analytes are included in this report, but the laboratory is not certified by the governing authority.  This list may include analytes for which 

the agency does not offer certification.  

Analysis Method Prep Method Matrix Analyte

7470A 7470A Solid Mercury

8270D 3540C Solid 1-Methylnaphthalene

8270D 3540C Solid bis (2-chloroisopropyl) ether

Moisture Solid Percent Moisture

Laboratory: Eurofins TestAmerica, Knoxville
All accreditations/certifications held by this laboratory are listed.  Not all accreditations/certifications are applicable to this report.

Authority Program Identification Number Expiration Date

N/AAFCEE

ANAB Dept. of Defense ELAP L2311 02-13-22

ANAB Dept. of Energy L2311.01 02-13-22

ANAB ISO/IEC 17025 L2311 02-13-22

ANAB ISO/IEC 17025 L2311 02-14-22

Arkansas DEQ State 88-0688 06-17-21

California State 2423 06-30-21

Colorado State TN00009 02-28-21

Connecticut State PH-0223 09-30-21

Florida NELAP E87177 07-01-21

Georgia (DW) State 906 12-11-22

Hawaii State NA 12-11-21

Kansas NELAP E-10349 11-01-20

Kentucky (DW) State 90101 01-01-21

Louisiana NELAP LA110001 12-31-12 *

Louisiana NELAP 83979 06-30-21

Louisiana (DW) State LA019 12-31-20

Maryland State 277 03-31-21

Michigan State 9933 12-11-22

Nevada State TN00009 08-31-20

New Hampshire NELAP 299919 01-17-21

New Jersey NELAP TN001 07-01-21

New York NELAP 10781 03-31-21

North Carolina (DW) State 21705 07-31-21

North Carolina (WW/SW) State 64 12-31-20

Ohio VAP State CL0059 06-02-23

Oklahoma State 9415 09-01-20

Oregon NELAP TNI0189 01-02-21

Pennsylvania NELAP 68-00576 12-31-20

Tennessee State 02014 12-11-22

Texas NELAP T104704380-18-12 08-31-20

US Fish & Wildlife US Federal Programs 058448 07-31-21

USDA US Federal Programs P330-19-00236 08-20-22

Utah NELAP TN00009 07-31-20 *

Virginia NELAP 460176 09-15-20

Washington State C593 01-19-21

West Virginia (DW) State 9955C 01-01-21

Eurofins TestAmerica, Canton

* Accreditation/Certification renewal pending - accreditation/certification considered valid.
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Accreditation/Certification Summary
Client: Tetra Tech, Inc. Job ID: 240-134053-1
Project/Site: KSL-LC34

Laboratory: Eurofins TestAmerica, Knoxville (Continued)
All accreditations/certifications held by this laboratory are listed.  Not all accreditations/certifications are applicable to this report.

Authority Program Identification Number Expiration Date

West Virginia DEP 345State 05-01-21

Wisconsin State 998044300 08-31-21

Eurofins TestAmerica, Canton

Page 34 of 39 8/7/2020

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15



Page 35 of 39 8/7/2020

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15



Page 36 of 39 8/7/2020

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15



Page 37 of 39 8/7/2020

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15



Page 38 of 39 8/7/2020

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15



Isotope Dilution Summary
Job ID: 240-134053-1Client: Tetra Tech, Inc.

Project/Site: KSL-LC34

Method: 8290A - Dioxins and Furans (HRGC/HRMS)
Prep Type: Total/NAMatrix: Solid

Lab Sample ID Client Sample ID (40-135) (40-135) (40-135) (40-135) (40-135) (40-135) (40-135) (40-135)

TCDD PeCDD HxCDD HxDD HpCDD OCDD TCDF PeCDF

70 62 66 79 72 69 73 66240-134053-1

Percent Isotope Dilution Recovery (Acceptance Limits)

LC34-CP0005-000.5-20200727

68240-134053-1 LC34-CP0005-000.5-20200727

65 59 68 7877 75 69 61LCS 140-41470/3-A Lab Control Sample

67 67 74 8676 87 71 74MB 140-41470/4-A Method Blank

Lab Sample ID Client Sample ID (40-135) (40-135) (40-135) (40-135) (40-135) (40-135) (40-135) (40-135)

PeCF HxCDF HxDF 13CHxCF HxCF HpCDF HpCDF2 OCDF

65 74 77 76 80 75 73 66240-134053-1

Percent Isotope Dilution Recovery (Acceptance Limits)

LC34-CP0005-000.5-20200727

240-134053-1 LC34-CP0005-000.5-20200727

60 71 78 7678 78 76 71LCS 140-41470/3-A Lab Control Sample

68 76 79 7778 84 83 79MB 140-41470/4-A Method Blank

Surrogate Legend

TCDD = 13C-2,3,7,8-TCDD

PeCDD = 13C-1,2,3,7,8-PeCDD

HxCDD = 13C-1,2,3,4,7,8-HxCDD

HxDD = 13C-1,2,3,6,7,8-HxCDD

HpCDD = 13C-1,2,3,4,6,7,8-HpCDD

OCDD = 13C-OCDD

TCDF = 13C-2,3,7,8-TCDF

PeCDF = 13C-1,2,3,7,8-PeCDF

PeCF = 13C-2,3,4,7,8-PeCDF

HxCDF = 13C-1,2,3,4,7,8-HxCDF

HxDF = 13C-1,2,3,6,7,8-HxCDF

13CHxCF = 13C-2,3,4,6,7,8-HxCDF

HxCF = 13C-1,2,3,7,8,9-HxCDF

HpCDF = 13C-1,2,3,4,6,7,8-HpCDF

HpCDF2 = 13C-1,2,3,4,7,8,9-HpCDF

OCDF = 13C-OCDF

Eurofins TestAmerica, Canton
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