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Executive Summary

The Brookhaven Graphite Research Reactor (BGRR) Engineered Cap and Monitoring
System are associated with Area of Concern (AOC) 9 at Brookhaven National Laboratory
(BNL). Installation of the engineered cap and groundwater monitoring wells, and the
completion of the associated preparation activities and as-left survey, referred to herein as
the “BGRR Engineered Cap Project,” are part of the remedial actions described in the
Record of Decision for AOC 9, Brookhaven Graphite Research Reactor (BGRR ROD)
(BNL, January 2005). The project was completed with funding under the American
Recovery and Reinvestment Act (ARRA) and in accordance with Closeout Procedures
for National Priorities List Sites, OSWER Directive 9320.2-09A-P, the Draft Final
Remedial Design/Remedial Action Work Plan for the Installation of an Engineered Cap
and Monitoring System (BNL, March 2008) and the Addendum to the Draft Final
Remedial Design/Remedial Action Work Plan for the Installation of an Engineered Cap
and Monitoring System (BNL, September 2010).

Work activities associated with the BGRR Engineered Cap Project commenced in May
2010 and were completed in May 2011, and included the following scope of work:

= Demolition of Building TR897, referred to herein as the BGRR Duct Service
Building (DSB) down to existing grade;

= |nstallation of a permanent roof (“dog house”) over the below ground duct
(BGD) filter opening;

= Modification of BGRR utilities, including existing roof drains and fire protection
piping;
= Removal of the two Building 701 temporary vestibules;

= Removal of electrical transformers and abatement of the associated asbestos
containing material (ACM);

= Grouting the South Side Building 701 Air Plenum;

= Subgrade preparation, including removal of asphalt (approximately 3 inches
thick) and soil (approximately 21 inches thick), as well as grading and
compaction of the subgrade;

= Completion of an as-left survey, including independent verification performed by
the Oak Ridge Institute for Science and Education (ORISE);

= |nstallation of the engineered cap;
= Installation of four groundwater monitoring wells; and
= Packaging, transportation and disposal of all project wastes.

The BGRR Engineered Cap Project was not a remediation project; however, an as-left
radiological survey and sampling of the subgrade were performed prior to cap
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installation. As-left survey data were compared to the site cleanup criteria specified in
the Record of Decision, Operable Unit | and Radiologically Contaminated Soils (BNL,
August 1999) (OU | ROD) for cesium (Cs)-137, radium (Ra)-226 and strontium (Sr)-90.
The OU I ROD cleanup goals for these radionuclides were calculated using the Residual
Radioactivity Computer Code (RESRAD), based on a total dose limit of 15 millirem per
year (mrem/yr) to a future resident (non-farmer) after 50 years of institutional controls.

The following summarizes the as-left conditions for surficial soils prior to the installation
of the engineered cap:

= The maximum Cs-137, Sr-90 and Ra-226 concentrations remaining in the soils
are 1.32 picocuries per gram (pCi/g), 2.03 pCi/g and 0.629 pCi/g, respectively.
The as-left average concentrations are well below the cleanup goals specified in
the OU |1 ROD (Cs-137 = 23 pCi/g, Sr-90 = 15 pCi/g and Ra-226 = 5 pCi/g).

= The as-left average concentrations of the chemical contaminants of concern
detected in soils samples are below the site cleanup goals (lead = 400 milligrams
per kilogram [mg/kg], mercury = 1.84 mg/kg, nickel = 140 mg/kg, zinc = 2,200
mg/kg, copper = 270 mg/kg). The maximum concentrations of lead, mercury,
nickel, zinc and copper detected in soil samples were 14.9 mg/kg, 0.110 mg/kg,
3.82 mg/kg, 14.6 mg/kg and 7.96 mg/kg, respectively.

The BGRR Engineered Cap Project meets all the completion requirements as specified in
OSWER Directive 9320.2-09-A-P, Closeout Procedures for National Priorities List
Sites.

The Long-Term Surveillance and Maintenance Manual for the Brookhaven Graphite
Research Reactor will be prepared to include monitoring and maintenance activities for
the BGRR Engineered Cap and Monitoring System. These activities will include
maintenance and repair of the cap asphalt and coatings, groundwater monitoring and
institutional controls (land use controls, notifications and restrictions such as no parking
or vehicular traffic within 10 feet of the geomembrane anchor points, work planning
controls such as digging permits, and government ownership).

Brookhaven Science Associates (BSA) will perform surveillance and maintenance
activities. In addition to groundwater monitoring and maintaining institutional controls,
BSA will ensure that that routine maintenance/inspections are performed. DOE will
ensure enforcement of all institutional controls.
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1.0 INTRODUCTION
1.1 Purpose

The purpose of this Closeout Report is to document the installation of Brookhaven
Graphite Research Reactor (BGRR) Engineered Cap and Monitoring System, as well as
the completion of the associated preparation activities and as-left survey, at Brookhaven
National Laboratory (BNL). This work is referred to as the “BGRR Engineered Cap
Project.” The BGRR Engineered Cap Project is part of the remedial actions described in
the Record of Decision for AOC 9, Brookhaven Graphite Research Reactor (BGRR
ROD) (BNL, January 2005). The project was completed with funding under the
American Recovery and Reinvestment Act (ARRA) and in accordance with Closeout
Procedures at National Priority List Sites, OSWER Directive 9320.2-09A-P.

Activities associated with the BGRR Engineered Cap Project were performed by
Brookhaven Science Associates (BSA) Environmental Restoration Projects (ERP), ERP-
seconded and task order subcontractors, BSA’s Radiological Control Division (RCD),
and Environmental Protection Division (EPD) personnel. Independent verification
activities were performed by Oak Ridge Institute for Science and Education (ORISE),
DOE’s independent subcontractor.

Work was performed in accordance with the BGRR ROD, the Draft Final Remedial
Design/Remedial Action Work Plan for the Installation of an Engineered Cap and
Monitoring System (BNL, March 2008) and the Addendum to the Draft Final Remedial
Design/Remedial Action Work Plan for the Installation of an Engineered Cap and
Monitoring System (BNL, September 2010). The as-left survey was performed in
accordance with the Work Procedure 324-19, Final Status Survey (FSS) Procedure for
the BGRR Engineered Cap, Rev. 1 (BNL, April 2011).

The scope of work for the BGRR Engineered Cap Project included the following:

= Demolition of Building TR897, referred to herein as the BGRR Duct Service
Building (DSB) down to existing grade;

= |Installation of a permanent roof (“dog house”) over the below ground duct
(BGD) filter opening;

= Modification of BGRR utilities, including existing roof drains and fire protection
piping;
= Removal of the two Building 701 temporary vestibules;

= Removal of electrical transformers and completion of the associated asbestos
containing material (ACM) abatement;

= Grouting the South Side Building 701 Air Plenum;
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= Subgrade preparation, including removal of asphalt (approximately 3 inches
thick) and soil (approximately 21 inches thick), as well as grading and
compaction of the subgrade;

= Completion of an as-left survey, including independent verification performed by
ORISE;

= |nstallation of the engineered cap;
= Installation of four groundwater monitoring wells; and
= Packaging, transportation and disposal of all project wastes.

1.2 Site Description and Operational History

The U.S. Army occupied the BNL Site, formerly Camp Upton, during World Wars | and
Il. Between the wars, the Civilian Conservation Corps operated the BNL Site. It was
transferred to the Atomic Energy Commission in 1947, to the Energy Research and
Development Administration in 1975, and to Department of Energy (DOE) in 1977.
Brookhaven Science Associates (BSA) operates BNL under a contract with DOE.

The BNL site covers almost 5,300 acres, much of which is wooded. It is an irregular
polygon, and each side is approximately 2.5 miles long. The developed portion of the
BNL site includes the principal facilities, which are located near the center of the BNL
site on relatively high ground. The developed portion is approximately 1,650 acres, 500
acres of which were originally developed for U.S. Army use. Large, specialized research
facilities occupy 200 acres and another 400 acres are occupied by roads, parking lots and
connecting areas. The remaining 550 acres are occupied by outlying facilities including
an apartment area, the Long Island Solar Farm, Former Hazardous Waste Management
Area, Sewage Treatment Plant, firebreaks, and the Former Landfill Area. The terrain is
gently rolling, with elevations varying from 40 to 120 feet above mean sea level. The
land lies on the western rim of the shallow Peconic River watershed, with a tributary of
the Peconic River rising in marshy areas in the northern section of the tract. The sole-
source aquifer beneath BNL comprises three water-bearing units: the upper glacial
deposits, the Magothy Formation, and the Lloyd Sand Member of the Raritan Formation.
These units are hydraulically connected and make up a single zone of saturation with
varying physical properties extending from a depth of 5 to 1,500 feet below the land
surface. These three water-bearing units are designated as a “sole source aquifer” by the
U.S. Environmental Protection Agency (EPA) and serve as the primary source of
drinking water for Nassau and Suffolk counties.

A map illustrating the location of the BNL site is presented as Figure 1-1.
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Figure 1-1. Location of Brookhaven National Laboratory

Figure 1-2. Location of the BGRR on BNL Site

The BGRR s centrally located within the BNL site (Figure 1-2). It operated from 1950
to 1968 and was the first reactor in the world designed and built strictly for peaceful
research purposes. The BGRR was an air-cooled, graphite-moderated reactor.
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Deactivation of the facility was initiated in September 1969. In March 1972, the last fuel
element was removed from the reactor and shipment of the fuel to the DOE Savannah
River Site was completed shortly thereafter. Portions of the BGRR facility were used as
the BNL Science Museum from 1977 through 1997. Figure 1-3 illustrates the BGRR
complex.

Laboratory Reactor Ple
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— : — I Fuel Canal and
| Building 703 [y~ oo
L —‘ I /,/ . ’E::,/”” — ——
== | .- |
Building 801
8

%
Chemo-Nuclear Loop ’%"@r,f
Valve/Fiter Pit

Exhaust Air Cooler
, Valve Pit

Below Ground

Exhaust Air Ducts { ] _ Below Ground Duct

Access Structure

Exhaust Filter Opening
Protective Structure

'Former Instrument House
Protective Structure

fog,

k .
Embenkrnem

Future Boiler Opening
Protective Siructure

Figure 1-3. BGRR Complex

In 2005, the BGRR ROD was signed by the EPA, New York State Department of
Environmental Conservation (NYSDEC), and DOE. This agreement requires the removal
of the graphite pile, biological shield, canal structure, reasonably accessible contaminated
soils, and the installation of a water infiltration control engineered cap and monitoring
system for the remaining structures and subsurface contaminated soils. This closeout
report addresses the installation of the water infiltration control engineered cap and
monitoring system.

1.3 Regulatory and Enforcement History

In 1980, the BNL site was placed on the NYSDEC list of Inactive Hazardous Waste
Sites. On December 21, 1989, the BNL site was included on the EPA National Priorities
List because of soil and groundwater contamination that resulted from BNL’s past
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operations. Subsequently, EPA, NYSDEC, and DOE entered into a Federal Facilities
Agreement (herein referred to as the Interagency Agreement; [IAG]) that became
effective in 1992 (Administrative Docket Number: II- Comprehensive Environmental
Response, Compensation & Liability Act [CERCLA]-FFA-00201) to coordinate the
cleanup.

The IAG identified AOCs to be evaluated for response actions. The BGRR is subject to
the provisions of Section X — Areas of Concern of the IAG and is identified as AOC 9.
The remediation of the BGRR complex is divided into four sub-AOCs. These include
AOC 9A, the Canal; AOC 9B, Underground Ductwork; AOC 9C, Spill Sites; and, AOC
9D, the Pile Fan Sump. Additional areas of remedial action outside the scope of the AOC
subdivisions include removal of the above-ground ductwork, graphite pile, and biological
shield. Interim measures were authorized through issuance of Action Memoranda or
National Environmental Policy Act (NEPA) Categorical Exclusions. The remaining
cleanup activities for the BGRR were addressed in the BGRR ROD.

A Feasibility Study (FS) for the BGRR complex was prepared to evaluate the alternatives
for remediation of the BGRR. Upon completion and review of the results of a FS for the
BGRR and public review of the Brookhaven Graphite Research Reactor Proposed
Remedial Action Plan (PRAP) the BGRR ROD was signed in March 2005. It
documented the remedial action for the BGRR selected in accordance with the CERCLA
consistent with the National Oil and Hazardous Substances Pollution Contingency Plan
(“National Contingency Plan™).

The final remedy was developed in collaboration with regulators using the Core Team
Process. The BGRR ROD requirements were incorporated into the Draft Final Remedial
Design/Remedial Action Work Plan for the Installation of an Engineered Cap and
Monitoring System (BNL, March 2008) and the Addendum to the Draft Final Remedial
Design/Remedial Action Work Plan for the Installation of an Engineered Cap and
Monitoring System (BNL, September 2010)

1.4 Previous Remedial Activities

Several response actions were previously completed as interim measures (through Action
Memoranda and NEPA Categorical Exclusions) to reduce or eliminate potential threats to
human health or the environment. They included the removal and disposition of the
following:

= Contaminated water that infiltrated and accumulated within the below-ground
ducts;

= Experimental equipment and systems from the reactor building;
= Reactor exhaust fans, motors, valves and instruments;
= Pile fan sump, pipes and associated contaminated soil;
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= Above-ground ducts, pipes and associated contaminated soil;

= Canal house and water treatment house, along with associated equipment, pipes,
asphalt, concrete and accessible contaminated soils; and

= Reactor exhaust cooling coils and filters.
= Reactor below-ground duct primary liner; and

= Portions of the fuel canal outside the structural foundation footprint of the reactor
building and accessible subsurface contaminated soil in the vicinity of the fuel
canal, below-ground duct expansion joint #4 and secondary cooling air bustle.

In addition, remedial activities associated with the Graphite Pile Removal Project were
completed between December 2009 and May 2010. This work, documented in the
Closeout Report of the Brookhaven Graphite Research Reactor Graphite Pile Removal,
Area of Concern 9 (BNL, October 2010), included the following scope of activities:

= Removal and Disposal of Control Rods

= Removal and Disposal of Boron Shot

= Removal and Disposal of Shield Plugs

= Removal and Disposal of upper portion of Air Tight Membrane
= Removal and Disposal of Invar Rods

= Removal and Disposal of Graphite Pile

1.5 Description of Remaining Contaminated Soils and Below
Grade Structures

During removal of the BGRR fuel canal in 2005, approximately 824 cubic yards of
radiologically-contaminated soil and concrete were excavated and disposed of at an
approved disposal facility as documented in the BGRR Canal and Deep Soil Pockets
Excavation and Removal Completion Report (BNL, 2005). However, pockets of
contaminated soil remain at several locations within the BGRR complex and they are the
basis for the BGRR Engineered Cap Project. A description of the remaining
contaminated soils and subsurface structures are discussed below in Sections 1.5.1 and
1.5.2, and are illustrated in Figures 1-4, 1-5 and 1-6.

1.5.1 Remaining Contaminated Soils and Subsurface Structures Outside
Building 701 Footprint

Below Ground Duct Concrete and Steel Structure — This contaminated structure includes
the concrete and steel remaining within the portion of the duct located outside of the
foundation of Building 701. The structure contains approximately 0.825 curies (Ci) of
radioactive materials consisting primarily of cesium (Cs)-137 (0.784 Ci), Strontium (Sr)-
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90 (0.038 Ci), and Cobalt (Co)-60 (0.001 Ci). The remaining radioactivity consists of
uranium, plutonium, and americium (approximately 0.002 Ci) in the form of fixed
surface contamination. The estimated volume of radioactive material is 2,284 cubic
yards of concrete and 100 cubic yards of steel plate.

Bustle Area (Deep Soil Pocket) Soils — This soil pocket is located adjacent to the
secondary air bustle on the northeast side of the below ground duct where it exits from
Building 701. In April 2005, contaminated soil was removed from between 27 feet
below grade to the bottom of the ducts at approximately 33 feet below grade. Remaining
contaminated soil exists between 33 feet below grade to 40 feet below grade (27 feet to
groundwater) and is contaminated primarily with Cs-137 at a maximum concentration of
89,000 picocuries per gram (pCi/g) and Sr-90 at a maximum concentration of 11,200
pCi/g. The estimated volume of contaminated soil is 35 cubic yards.

Expansion Joint #4 & Cooler Drain Sumps Soils — This pocket includes soil adjacent to
and underneath the north and south below ground duct cooler drains sumps and the duct
expansion joint #4. The subsurface contaminated soil pocket extends from immediately
below the expansion joint and cooler drain sump to a depth of 18 to 30 feet below grade
(38 feet above groundwater). The soil is contaminated primarily with Cs-137 at a
maximum concentration of 5,907 pCi/g and Sr-90 at a maximum concentration of 676
pCi/g. The estimated volume of contaminated soil is 107 cubic yards.

Fuel Canal Site Soils — This pocket consists of contaminated soils located directly below
the site of the previously removed fuel canal. The pocket is located approximately 25 feet
below grade and is contaminated primarily with Cs-137 at a maximum concentration of
269 pCi/g and Sr-90 at a maximum concentration of 54.3 pCi/g. The estimated volume
of contaminated soil is 11 cubic yards.

Drains and Drywells Soils — Three building drain drywells are located outside of the
foundation footprint of Building 701 and were connected to the east and west inlet air
filter house drains, the west steam trap drains, the control rod drive mechanism floor
drains, the fuel vault floor drains, and the east steam trap drains. The drywells are
contaminated primarily with Cs-137 and Sr-90 with an average concentration of 93 pCi/g
and 56 pCi/g, respectively. The contamination is located approximately 6 to 8 feet below
grade (56 to 58 feet above groundwater). The estimated volume of contaminated soil and
crushed stone is 2 cubic yards.

1.5.2 Remaining Contaminated Soils and Subsurface Structures Within Building
701 Footprint

Drains and Drywells Soils — Two building drain drywells are located under the footprint
of Building 701. These drywells were connected to the east and west inlet air plenum
drains. The drywells are contaminated primarily with Cs-137 and Sr-90 with an average
concentration of 450 pCi/g and 1,730 pCi/g, respectively. The contamination is located
approximately 23 feet below grade (45 feet above groundwater). The estimated volume
of contaminated soil and crushed stone is 2 cubic yards.
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Below Ground Duct Soils Under the Footprint of Building 701 — This pocket consists of
contaminated soils located beneath the north duct in the vicinity of the below-ground
expansion joint immediately south of the reactor. The subsurface contaminated soil
pocket extends from immediately below the duct foundation pad to a depth of two feet
(32 feet above groundwater). The soil is contaminated primarily with Cs-137 at a
maximum concentration of 79,000 pCi/g and Sr-90 at a maximum concentration of 2,200
pCi/g. The estimated volume of contaminated soil is 69 cubic yards.

Deep Pit and Fuel Canal Soils Under the Footprint of Building 701 — This pocket consists
of contaminated soils below the deep pit and portions of the canal that are below the
foundation footprint of Building 701. This subsurface contaminated soil pocket extends
from below the pile foundation pad and to a depth of two feet below the pad (32 feet
above groundwater). The soil is contaminated primarily with Cs-137 at a maximum
concentration of 405 pCi/g and Sr-90 at a maximum concentration of 103 pCi/g. The
estimated volume of contaminated soil is 20 cubic yards.

Below Ground Duct Concrete and Steel Structure — This contaminated structure includes
the concrete and steel remaining within the portion of the duct located underneath
Building 701. The structure contains approximately 0.422 Ci of radioactive materials,
consisting primarily of Cs-137 (0.399 Ci), Sr-90 (0.022 Ci), and Co-60 (0.001 Ci). The
remaining radioactivity consists of uranium (U), plutonium (Pu), and americium (Am)
(approximately 0.001 Ci) in the form of fixed surface contamination. The estimated
volume of radioactive material is 377 cubic yards of concrete and 100 cubic yards of steel
plate.
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1.6 BNL Operable Units

As part of remedial efforts at BNL, 30 AOCs were identified and grouped into seven
Operable Units (OUs). The seven OUs were subsequently reduced to six OUs as a result
of combining OU Il and OU VII. In February 2009, AOC 31, comprising the High Flux
Beam Reactor (HFBR) complex, Waste Loading Area and the A/B Waste Line, was
established.

This report documents completion of the installation of the water infiltration control
engineered cap and monitoring system, which is part of AOC 9.
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2.0 OPERABLE UNIT BACKGROUND

2.1 Site Cleanup Criteria

The completion criterion for this remedial action was the installation of the water
infiltration control engineered cap and monitoring system outside of Building 701, which
will serve to prevent water intrusion into radiologically-contaminated subsurface
components and soils remaining on the BGRR complex. Though radiologically-
contaminated soils were not expected at the depth of the engineered cap, an as-left
radiological survey, which consisted of a complete radiological walkover survey and the
collection of soil samples, was completed following removal of the existing overlying
asphalt and soil to a depth of 24 inches.

It should be noted that the site cleanup criteria specified below were only used to guide
the management of excavated asphalt and soil (overburden), as well as to assess the
surficial as-left conditions prior to installation of the cap.

In accordance with Work Procedure 324-19, Final Status Survey (FSS) Procedure for the
BGRR Engineered Cap, Rev. 1 (BNL, April 2011), the primary radiological contaminants
of concern for the BGRR Engineered Cap Project are the same as those specified in the
Record of Decision, Operable Unit | and Radiologically Contaminated Soils (BNL,
August 1999) (OU | ROD): Cs-137, radium (Ra)-226 and Sr-90. The cleanup goals for
specific radionuclides were calculated using RESRAD, considering a residential scenario.
The dose limit used was 15 millirem per year (mrem/yr) above background (OSWER
Directive 9200.4-1., EPA, 1997), residential land use after 50 years of institutional
control by the DOE, and industrial land use with no decay time (0 years). In addition, the
NYSDEC cleanup guideline of 10 mrem/yr, from TAGM 4003, was adopted as an
ALARA goal. The primary radiological isotope present at the site was Cs-137; its
cleanup goal is 23 pCi/g.

The potential for radiologically contaminated soil to impact groundwater was also
considered. A soil cleanup goal of 15 pCi/g was calculated for Sr-90, based on its
potential to impact the groundwater. The goal also protects both residential and industrial
uses. A cleanup goal of 5 pCi/g was selected for Ra-226, based on DOE Order 5400.5,
Radiation Protection of the Environment and the Public (DOE, 1993).

Co-60, tritium, europium (Eu)-152, Eu-154, U-235, U-238, Pu-238, Pu-239/240 and Am-

241 were considered as additional radiological contaminants of concern and are listed
with their respective cleanup goals in Table 2-1.
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Table 2-1

Radionuclides and Chemical Contaminants of Concern
for the BGRR Engineered Cap Project

Radionuclides of
Concern Cleanup Value (pCi/g) Source of Cleanup Goal Value
Cs-137 23 OU | ROD (BNL, 2009)
Sr-90 15 OU | ROD (BNL, 2009)
Ra-226 5 OU I ROD (BNL, 2009)
H-3 424(2) 1)
Co-60 1,260 (3) (1)
Eu-152 51(3) 1)
Eu-154 180 (3) 1)
U-235 4.6 (4) Q)
U-238 4.7 (4) Q)
Pu-238 57 (3) (1)
Pu-239/Pu-240 35(3) (1)
Am-241 34 (3) 1)

Notes:

1. For those nuclides not referenced, the estimated cleanup levels were not listed in either the OU | ROD nor in other BNL
remediation references. If these nuclides were detected, RESRAD was used to develop the cleanup levels that will meet
the 15 mrem/yr criteria.

2. The value is based on a RESRAD evaluation for a residential scenario with no decay.

3. The value is based on a RESRAD evaluation for a residential scenario with 50 years of decay.

4. Values listed for uranium are based on 4 mrem/yr from groundwater consumption.

2.2 Design Criteria

Technical specifications and design criteria for the BGRR Engineered Cap Project were
established in the BGRR ROD and the Draft Final Remedial Design/Remedial Action
Work Plan for the Installation of an Engineered Cap and Monitoring System (BNL,
March 2008). The design criteria included:

= Grading the existing property to create a slope away from the below-grade duct
and Building 701,

= |nstallation of an engineered cap to the west, east and south of Building 701 that
will prevent water intrusion into remaining radiologically-contaminated sub-
surface components and soil described in Section 1.5; and

= |nstallation of three groundwater monitoring wells along the southern perimeter
of the engineered cap to monitor the effectiveness of the cap; and the installation

14
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of one groundwater monitoring well north of Building 703 to monitor
groundwater up-gradient of the cap.

2.3 Community Relations Activities

2.3.1 BNL Community Relations

The BNL Community Involvement Plan was published April 15, 1999. It is
supplemented by project-specific plans. In the case of the BGRR, a BGRR Community
Relations Plan was developed. In accordance with these two plans and CERCLA
Sections 113 (k)(2)(B)(i-v) and 117, the community relations program focuses on
informing and involving the public in the decision-making process to ensure that the
views of the internal and external stakeholder communities are considered. A variety of
activities are used to provide information and to seek public participation, including
distribution of materials to a stakeholders’ mailing list; holding community meetings,
information sessions, tours, and workshops; and preparing and distributing fact sheets.
The Administrative Record, which documents the basis for removal and remedial actions,
was established and is maintained at the libraries listed below:

Brookhaven National Laboratory
Research Library

Bldg. 477A

Upton, NY 11973

631-344-3483 or 631-344-3489

Stony Brook University

Melville Library

Special Collections and University Archives
Room E-2320

Stony Brook, NY 11794

631-632-7119

U.S. EPA - Region 11
Records Room

290 Broadway, 18th Floor
New York, New York 10007
212-637-4308

2.3.2 Community Involvement

The community involvement process for the BGRR was an integral part of making
cleanup decisions. Project staff made numerous presentations to the Community
Advisory Council (CAC), the Brookhaven Executive Round Table (BER), and various
local civic associations.
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Shortly after the 1997 decision to begin decommissioning the BGRR, possible
decommissioning alternatives were developed and considered. Three roundtable meetings
to elicit public comments and concerns were held in July and August of 1999.

Additionally, interested parties were invited to participate in the BGRR Working Group.
Members included some local residents, representatives of several Suffolk County
agencies, and representatives of the CAC. The Working Group had its initial meeting in
June, 2000, and met until April, 2003. The Working Group closely followed the interim
response actions and provided input on when information should be presented to the
CAC.

The BGRR Proposed Remedial Action Plan (PRAP) was released for public review and
comment on August 2, 2004. The Notice of Availability was published in Newsday and
Suffolk Life, as were advertisements for two information sessions and a public meeting.
Information sessions were held on August 17 and 19, and the public meeting was held on
August 24, 2004. The public comment period closed on September 3, 2004. The
Responsiveness Summary section of the BGRR ROD summarized the written and oral
comments received during the public comment period and DOE’s responses to these
comments. Project staff continued to provide periodic updates to the CAC and the BER
as the BGRR Engineered Cap Project entered the implementation phase.
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3.0 CONSTRUCTION ACTIVITIES

The objective of the BGRR Engineered Cap Project was to safely complete the
installation of the BGRR Engineered Cap and Monitoring System and as-left radiological
survey. Work was initiated in May 2010 and completed in June 2011. The site plan for
the BGRR Engineered Cap Project is shown on Figure 3-1.

An Environmental, Safety & Health (ES&H) Plan, Job Safety Analyses (JSAs) and
project-specific work procedures were developed to address hazards and work steps
associated with the BGRR Engineered Cap Project. The information presented in the
project plans was presented during a project kick-off meeting. In addition, project
hazards and work steps were reviewed with site workers prior to initiating work during
daily tailgate safety meetings. Copies of project plans were available onsite at all times.
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3.1 Preparation Activities

The completion of several preparation activities was necessary prior the installation of the
engineered cap. These activities included:

= Demolition of the DSB down to existing grade;
= Installation of a permanent roof (“dog house”) over the BGD filter openings;
* Removal of the Building 701 transformers;

= Miscellaneous preparation items, including the removal of the Building 701
temporary vestibules, modifications of building utilities and grouting the South
Side Building 701 Air Plenum; and

= Subgrade preparation, including removal of asphalt (approximately 3 inches
thick) and soil (approximately 21 inches thick), as well as grading and
compaction of the subgrade.

3.1.1 Demolition of the Duct Service Building

The DSB (Building TR-897) was erected in 2003 to act as a temporary enclosure to allow
for the removal of the BGD exit air filter and the primary liner. These activities were
completed in 2004. The DSB was a one-story, metal arched structure approximately 74.5
feet long by 30 feet wide by 33 feet tall.

Photograph 1 - View of the DSB prior to demolition
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Demolition of the DSB was performed in June 2010. An excavator equipped with
hydraulic shears was the primary tool used to dismantle the building. The north wall of
the DSB was dismantled first to allow for the removal of a gantry crane. Once removed,
the gantry crane was disassembled and the remaining DSB was demolished to grade.

Photograph 2 — Demolition of the DSB

3.1.2 Installation of Roof Over the Below Ground Duct Filter Openings

Upon completing the demolition of the DSB, it was necessary to install a permanent roof
(“dog house”) over the BGD filter opening. The roof, which consists of wood rafters,
roof sheets and drainage gutters, was installed between August 2010 and September
2010.

Phdtograph 3 - Installation of the permanent roof over the BGD filter opening
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Photograpﬁ 4 - Coﬁwf)leted permnent rof er BGDfiItpening

3.1.3 Removal of Building 701 Transformers

Several transformers, located immediately southwest of Building 701, were removed by
BNL Facility and Operations (F&O) between June 2010 and July 2010. The transformers
were disconnected and drained prior to removal. BNL F&O sampled the oil drained from
the transformers and determined that it did not contain polychlorinated biphenyls (PCBs).
The non-PCB oil and oily rags and plastic that were generated while draining the
transformers were packaged and shipped for offsite disposal, as discussed in Section
3.5.1. The transformers and associated cables were shipped offsite for dismantlement
and recycling, as discussed in Sections 3.5.1 and 3.5.2. Associated components that
contained asbestos were removed by Advanced Environmental Services of Bay Shore,
NY.

Pogaph - ulding 701 transformers pror to removal
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The transformer pads, which included ACM, were subsequently demolished and the
associated lead jacketed copper cables were removed and recycled onsite. Advanced
Environmental Services of Bay Shore, New York performed asbestos abatement related
to the removal of the transformer pads in September 2010. Concrete associated with the
transformer pads, which was greater than 3 feet below existing grade, was left in place.

Photograph 6 — Asbestos abatement at previous location of Building 701 transformers

3.1.4 Miscellaneous Preparation Iltems

Several miscellaneous preparation items were also completed prior to installation of the
engineered cap, as described below:

= Two temporary vestibules attached to Building 701 were located in areas where
the engineered cap was to be constructed. The temporary vestibules were
removed in September 2010.

= Shallow underground utilities, including building roof drains and fire protection
piping, were located in areas where the cap was to be constructed. These utilities
were modified between July 2010 and August 2010.

= The South Side Building 701 Air Plenum created a potential void space beneath
the engineered cap. The plenum was grouted on October 20, 2010.
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Photograph 7 - Grouted South Side Building 701 Air Plenum

3.1.5 Subgrade Preparation

The existing asphalt (approximately 3 inches thick) and some soil (approximately 21
inches thick) were removed over the entire area of the engineered cap. The asphalt and
soil were sampled for radiological and hazardous contaminants, and in-process
radiological surveys were performed in accordance with Work Procedure 324-19, Final
Status Survey (FSS) Procedure for the BGRR Engineered Cap, Rev. 1 (BNL, April 2011),
as discussed further in Section 3.5. Asphalt and overburden soil results, as well as in-
process radiological survey forms, are provided as Appendix A.

The asphalt met reuse criteria (which were 1/2 of Table 2-1 site cleanup criteria) and was
recycled at the BNL site. The majority of excavated soil also met reuse criteria and was
used as backfill for ongoing HFBR and BGRR remediation projects, and other projects
within the BNL site. Approximately 2 cubic yards of soil and an isolated rock exhibited
elevated radiological activity (approx. 70,000 counts per minute [cpm]) when measured
with an unshielded 2-inch by 2-inch sodium iodide (Nal) detector. As discussed further
in Section 3.2.2, 20,400 cpm was established as the trigger level for the project. A
sample of this material was submitted for onsite gamma spectroscopy and the results
identified Cs-137. Follow-up radiological surveys did not identify any additional
radioactivity above 20,400 cpm in the area where the material was removed. The
removed material was segregated and disposed as described in Section 3.5.
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b
Photograph 8 - Removal of existing asphalt

Several interferences, including abandoned copper piping, two 22-inch cooling water
lines, a valve box and control piping and concrete under-pour were encountered during
subgrade preparation activities. This material was segregated and disposed as described
in Section 3.5.

Photograph9 - Piping encountered during subgrade preparation

Upon completing the as-left radiological survey described in Section 3.2, the subgrade
was graded and compacted to an elevation 24 inches less than the final surface elevation
of the asphalt wearing course. The subgrade was graded at a slope of 1 foot vertical to 75
feet horizontal (1.33% slope) away from the building. The subgrade land survey is
included in Appendix B. Soil compaction test results are summarized in the Project
Completion Report for the Brookhaven National Laboratory BGRR Engineered Cap,
Building 701 (EnviroTrac Ltd., July 2011), provided as Appendix C. The complete set of
subgrade soil compaction test reports are provided in Appendix D.
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3.2 As-Left Survey and Sampling

Once the existing asphalt and 21 inches of soil were removed, an as-left radiological
survey was performed over the entire area of the engineered cap in accordance with Work
Procedure (WP)-324-19, Final Status Survey (FSS) Procedure for the BGRR Engineered
Cap, Rev. 1. Asdiscussed in Section 2.1, the primary radionuclides of concern, based on
exposure potential, were Cs-137, Ra-226 and Sr-90. Although less likely to be present,
certain other radionuclides were monitored and include tritium, gamma emitters (e.g.,
Co-60, Eu-152 and Eu-154), and alpha emitters such as isotopes of uranium, americium
and plutonium.

3.2.1 As-Left Survey Design

A two-step approach to confirming the as-left conditions was followed using the
MARSSIM approach for the BGRR Engineered Cap Project. The first step consisted of a
global positioning system (GPS)-based gamma scintillation walkover survey using a 2-
inch by 2-inch Nal detector in conjunction with a Ludlum Model 2221 scaler/ratemeters
and with the PRO XR Satellite Receiver Trimble model TSCe Data Logger (Trimble
Unit). The second step involved the collection of soil samples, in accordance with BNL
EM standard operating procedures (SOP) for offsite analysis to verify that residual
radiological contamination levels were sufficiently low to meet the cleanup goals
established for the site.

The engineered cap area was divided into two survey units (SU-1 & SU-2). Twenty
surface soil samples were collected within SU-1, which encompasses the northern portion
of the cap that surrounds Building 701. Thirty surface soil samples were collected within
SU-2, which encompasses the southern portion of the cap in the vicinity of the below
ground duct. Each soil sample was analyzed by onsite gamma spectroscopy. In addition,
two composite soil samples were collected from each survey unit and sent offsite to GEL
Laboratories, LLC of Charleston, South Carolina for radiological and metals analysis.
The approximate survey unit boundaries and soil sample locations are shown on Figure
3-2.

Photograph 10 — Performing as-left radiological walkover survey prior to installation of the engineered cap
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3.2.2 As-Left Survey and Sampling Results

The results of the as-left radiological walkover survey exhibit count rates below 20,400
cpm for all areas within the SU-1 and SU-2, as shown in Figure 3-3. The 20,400 cpm
count rate was previously determined to approximate a Cs-137 concentration of 23 pCi/g
in soil when using the unshielded Nal gamma scintillation detector, as specified in Work
Procedure 324-19, Final Status Survey (FSS) Procedure for the BGRR Engineered Cap,
Rev. 1 (BNL, April 2011). Radiological walkover surveys indicated that greater than
95% of the area was less than 15,000 cpm.

In addition, individual one-minute fixed-count measurements were taken with the Nal
probe at each of the fixed sample points. Of the 50 one-minute fixed-count
measurements, 6 measurements exceeded the established 20,400 cpm level, due to their
proximity to radiation sources within Building 801. The elevated measurements were
validated with a shielded probe and were acceptable. Results of the 50 unshielded one-
minute fixed-count measurements ranged from 5,667 to 30,688 cpm. Radiological survey
forms for gamma walkover and fixed-count readings are provided in Appendix E.

28



EXISTING
CONCRETE
PAD

EXISTING
ABOVE
GROUND

STRUCTURE

O
O

MWW O
O

GENERAL NOTES:

1. SURVEY INFORMATION AND TOPOGRAPHIC DATA
BASED ON SURVEY PREPARED BY MUNICIPAL LAND
SURVEY, DATED MAY 12, 2010.

LIMITS OF CAP

BGRR AS-LEFT RADIOLOGICAL WALKOVER SURVEY RESULTS

SCALE: 1" =4('

0 40

80

SCALE: 1" =40’

LEGEND

GAMMA COUNT RATE

COLLIMATED (CPM)

< 5,000

5,000 - 8,999
UNCOLLIMATED (CPM)

< 15,000

15,000 - 20,399

P.W. GROSSER CONSULTING INC.

630 Johnson Ave. Suite 7
Bohemia, N.Y. 11716-2618
E-mail: www.pwgrosser.com
Ph: 631 589-6353 Fx: 631 589-8705

A ﬂ

JOB NOJ SHEET NOJ REVISION DATE | DWN. | APPD.

BPOOKHEUEN

NATIONAL LABORATORY

UNDER CONTRACT WITH

UNITED STATES DEPARTMENT OF ENERGY

PLANT ENGINEERING DIVISION
UPTON, NEW YORK 11973

J0B TIMLE DWe. TME
ENVIRONMENTAL RESTORATION PROJECTS BGRR AS-LEFT SURVEY UNITS

CONTRACT DE-AC02-98CH10886
WORK PACKAGE 324 - BGRR CAP AND SAMPLE LOCATIONS PLAN

'ACCT. MO, SEET OF

7201 -
- —
SCALE owN. BY 308 MO, DWo. Mo,

AS SHOWN RN

-
PROJ. GA APPD. Y BL0G. N0,
| M 700 3-3
PATH:




Closeout Report — Brookhaven Graphite Research Reactor Engineered Cap and Monitoring System
Installation

Soil was collected at a minimum of 16 surface soil sample locations per survey unit as
specified in Work Procedure 324-19, Final Status Survey (FSS) Procedure for the BGRR
Engineered Cap, Rev. 1). A total of 50 surface soil samples were collected and combined
into 4 composite soil samples for offsite analysis of radionuclides and chemical
contaminants of concern, as described above.

All soil sample results were below the OU | site cleanup goals for Cs-137, Sr-90 and Ra-
226, which are 23 pCi/g, 15 pCi/g, and 5 pCi/g, respectively. A summary of the soil
sample results is provided in Table 3-1. Additional radionuclides were analyzed,
including tritium and isotopes of uranium and plutonium; however no composite soil
samples indicated detectable values for these radionuclides. These results are provided in
Appendix E.

Table 3-1
Summary of BGRR Engineered Cap Soil Sample Results for Primary Radionuclides of Concern
ot SU-L SU-L SU-2 SU-2
P Comp (1-10) | Comp (11-20) | Comp (1-15) | Comp (16-30)

coal (pCilg) (pCilg) (pCilg) (pCilg)

(pCilg)
Cs-137 23 1.32 J 0.189 J 0.443 J 0.286 J
Sr-90 15 2.03 0.233 u| 0231 U 0.348 U
Ra-226 5 0.243 0.312 0.629 0.460

Notes:
U - Indicates that the isotope was analyzed for, but was not detected.
J —Indicates an estimated value.

Chemical results for soil samples analyzed for mercury, lead, copper, nickel, and zinc
also indicated that residual soil concentrations for these contaminants are within their
respective cleanup goals. Composite soil sample results for chemical contaminants are
provided in Table 3-2.
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Table 3-2
Summary of BGRR Engineered Cap Soil Sample Results for Chemical Contaminants of Concern

Cleanup SU-1 SU-1 SU-2 SU-2
Goal Comp (1-10) | Comp (11-20) | Comp (1-15) | Comp (16-30)
(mglkg) (mglkg) (mglkg) (mg/kg) (mglkg)
Lead 400 9.98 14.9 11.3 11.4
Mercury 1.84 0.110 0.0109 U | 0.0678 0.0225
Nickel 140 1.24 1.98 3.82 2.24
Zinc 2,200 14.6 11.6 13.6 11.6
Copper 270 5.32 5.34 5.39 7.96

Notes:
U - Indicates that the isotope was analyzed for, but was not detected.
J —Indicates an estimated value.

3.2.3 As-Left Survey Conclusions

As indicated above, results of the as-left survey of surface soils following the completion
of the subgrade preparation and spot remediation demonstrate conformance to the OU |
cleanup goals. These cleanup goals were used to guide the management of excavated
asphalt and soil (overburden), as well as to assess the surficial as-left conditions prior to
installation of the cap.

3.2.4 Independent Verification

ORISE performed a Type A independent verification of the as-left survey. The Type A
independent verification included a review of project plans and procedures, as well as
review of as-left radiological walkover survey and soil sampling results. The ORISE
independent verification for the BGRR Engineered Cap Project was performed between
May 2011 and July 2011. ORISE determined that project cleanup goals were met. The
independent verification is documented by the Type A Verification Report for the
Brookhaven Graphite Research Reactor Engineered Cap, Brookhaven National
Laboratory, New York, DCN: 5098-SR-07-0 (ORISE, July 15, 2011), which is provided
as Appendix F.

3.3 Engineered Cap Installation

The engineered cap was installed in four different sections (“East Cap,” West Cap,”
“South Cap,” and “Southeast Cap”) between January 2011 and June 2011. As shown on
Figure 3-1, the engineered cap covers an area of approximately 32,400 square feet. To
the east, the cap extends approximately 60 to 70 feet from Building 701. The cap extends
approximately 60 feet south from the southwest corner of Building 701 and
approximately 120 feet south of the southeast corner of Building 701. To the west, the
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cap extends approximately 30 to 40 feet from Building 701. The engineered cap consists
of a multi-layer barrier with the following layers from bottom to top:

3-inch thick sand protection layer;

40-mil high-density polyethylene (HDPE) liner;
12-inch thick sand protection layer;

A geotextile liner;

2-inch thick crushed stone protection layer;

4-inch thick asphalt treated base (ATB) course; and
e 3-inch thick hot-mix asphalt surface course.

Two concrete pads were also installed adjacent to the Building 701 east and west rollup
doors as part of the engineered cap, as further described in Section 3.3.1.

The redlined project specifications and the as-built drawings for the engineered cap are
provided in Appendix B. The layers of the engineered cap are illustrated in Figure 3-4.
Additional information associated with the construction of the engineered cap is specified
in the Project Completion Report for the Brookhaven National Laboratory BGRR
Engineered Cap, Building 701 (EnviroTrac Ltd., July 2011), provided as Appendix C.
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3.3.1 Concrete Pads Installation

The installation of the concrete pads was not originally specified in the Draft Final
Remedial Design/Remedial Action Work Plan for the Installation of an Engineered Cap
and Monitoring System (BNL, March 2008); however the pads were later deemed
necessary to provide a more stable access to the building after soil settling (sinkholes)
was observed near the two rollup doors. Soil sloughing beneath the west Building 703
south grade beam (near the Building 701 west rollup door) and the east Building 703
south grade beam (near the Building 701 east rollup door) was determined to be the cause
of the soil settling. Since the original design of the engineered cap had the geomembrane
attaching to the Building 703 south grade beam on the east and west sides of Building
701, the design was modified to terminate the geomembrane portion of the cap at the
northern end.  As specified in the Addendum to the Draft Final Remedial
Design/Remedial Action Work Plan for the Installation of an Engineered Cap and
Monitoring System (BNL, September 2010), the modified design included the installation
of 12-inch thick reinforced concrete pads at the east and west junctures of Buildings 701
and 703. The concrete pads provide a more stable attachment point than the Building 703
grade beam as there is no risk of failure of the cap’s attachment should there be continued
sloughing or soil settling.

One vertical foot of New York State (NYS) No. 57 crushed blue stone was placed and
compacted with a vibratory plate tamper prior to pouring the concrete. The concrete mix
included a waterproofing admixture to increase the impermeability of the concrete.
Retrofit waterstops were installed between the concrete pads and the Building 701 and
Building 703 grade beams to prevent water intrusion. In addition, the geomembrane for
the engineered cap was attached to the concrete pads using a gasketed batten system.
Compressive strength testing of the concrete was performed by Nicolia Ready-Mix
Corporation of West Babylon, New York. Additional information regarding the concrete
pads, including concrete testing results, are provided in the Project Completion Report
for the Brookhaven National Laboratory BGRR Engineered Cap, Building 701
(EnviroTrac Ltd., July 2011) (Appendix C). Concrete strength test reports are also
provided in Appendix D.

Photograph 11 - Installation ofth concrete pad near the uiling 701 east rollup door.
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3.3.2 3-inch Sand Protection Layer

The 3-inch sand protection layer was installed below the HDPE liner to protect the liner
from puncture by the rock and gravel below. The sand protection layer was installed in a
3-inch lift and compacted to 85% maximum density (per American Society for Testing
and Materials [ASTM] D1557-09, Standard Test Methods for Laboratory Compaction
Characteristics of Soil Using Modified Effort [ASTM, 2009]). The sand protection layer
was graded at a slope of 1 foot vertical to 75 feet horizontal (1.33% slope) away from
Building 701. Soil compaction tests were performed by Soil Mechanics Drilling Corp of
Seaford, NY. Soil compaction test results are summarized in the Project Completion
Report for the Brookhaven National Laboratory BGRR Engineered Cap, Building 701
(EnviroTrac Ltd., July 2011) (Appendix C). The complete set of soil compaction test
reports are provided in Appendix D.

3.3.3 HDPE Liner

The 40 mil HDPE liner was installed in accordance with the manufacturer’s instructions.
The seams between liner sheets were overlapped by 6 inches and welded using an
extrudate material made from the same resin as the geomembrane. The liner was
anchored to the concrete building foundation using stainless steel battens and concrete
anchors to prevent water intrusion along the building foundation wall. The liner was also
anchored to all penetrations (i.e., piping, storm drains, monitoring well casings) using
stainless steel bands to prevent water intrusion at these locations.

The physical properties of the HDPE liner meet or exceed the ASTM test method values
specified in Table 2-1 of the Draft Final Remedial Design/Remedial Action Work Plan
for the Installation of an Engineered Cap and Monitoring System (BNL, March 2008)
and the table provided in Section 31 05 19.16 of the project specifications. Specification
sheets for the HDPE liner were reviewed and approved by the project engineer. The
HDPE liner was tested in accordance with project specifications.

Each geomembrane seam was tested by Chenango Contracting, the geomembrane
subcontractor, in accordance with ASTM D 4437 Standard Practice for Determining the
Integrity of Field Seams Used in Joining Flexible Polymeric Sheet Geomembranes.

All field seams were non-destructively tested over the full seam length. The location,
date, test unit, name of tester, and outcome of all non-destructive testing were recorded
on a “Geomembrane Seaming Record,” which is provided in the Project Completion
Report for the Brookhaven National Laboratory BGRR Engineered Cap, Building 701
(EnviroTrac Ltd., July 2011) (Appendix C). Double fusion seams were tested using an
air pressure test (AT) in accordance with ASTM D 4437 and ASTM D 5820, Standard
Practice for Pressurized Air Channel Evaluation of Dual Seamed Geomembranes.
Extrusion seams were tested using a vacuum box (Vbox) in accordance with ASTM D
4437 and ASTM D 5641, Standard Practice for Geomembrane Seam Evaluation by
Vacuum Chamber. All of the seams passed the non-destructive tests prior to being
covered with soil.
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As directed in the project specifications, the geomembrane subcontractor performed one
destructive test per 1,500 linear feet of seam length in accordance with ASTM D 4437
and ASTM D 6392, Standard Test Method for Determining the Integrity of Non-
Reinforced Geomembrane Seams Produced Using Thermo-Fusion Methods. The
location, name of tester, and outcome of all destructive testing were recorded on a “Seam
Destructive Sample Log,” which is provided in Project Completion Report for the
Brookhaven National Laboratory BGRR Engineered Cap, Building 701 (EnviroTrac Ltd.,
July 2011) (Appendix C). The destructive sample size was 12 inches wide by 36 inches
long with the seam centered lengthwise. From the sample, the geomembrane
subcontractor cut ten identical 1-inch wide replicate specimens. Five of the specimens
were field tested for peel strength and five specimens were tested for shear strength.
Each of the destructive test samples passed the peel strength and shear strength tests.

Photograph 12 — Installation the HDPE liner near the Building 701 east rollup door
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3.3.4 12-inch Sand Protection Layer

The 12-inch sand protection layer was installed on top of the HDPE liner to protect the
linter from puncture by the crushed stone and asphalt base courses above. The sand
protection layer was compacted to 85% maximum density (per ASTM D1557-09). The
sand protection layer was graded at a slope of 1 foot vertical to 75 feet horizontal (1.33%
slope) away from Building 701. Soil compaction tests were performed by Soil
Mechanics Drilling Corp of Seaford, NY. Soil compaction test results are summarized in
the Project Completion Report for the Brookhaven National Laboratory BGRR
Engineered Cap, Building 701 (EnviroTrac Ltd., July 2011) (Appendix C). The complete
set of soil compaction test reports are provided in Appendix D.

Photograph 13 — Area south of Building 701 after placement of 12-inch sand protection layer

3.3.5 Geotextile Layer

The geotextile layer was installed on top of the sand protection layer in accordance with
the manufacturer’s instructions. The seams between the geotextile sheets were
overlapped by a minimum of 18 inches. Pins were not used to hold down the geotextile
layer due to the threat of puncturing the underlying geomembrane. Instead, sandbags
were used to weight down the geotextile layer during windy conditions.

The physical properties of the geotextile meet or exceed the ASTM test method values
specified in Table 2-2 of the Draft Final Remedial Design/Remedial Action Work Plan
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for the Installation of an Engineered Cap and Monitoring System (BNL, March 2008)
and the table provided in Section 31 05 19.13 of the project specifications. Specification
sheets for the geotextile were reviewed and approved by the project engineer.

Photograph 14 — Geotextile layer installed west of Building 701
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3.3.6 2-inch Crushed Stone Protection Layer

The 2-inch crushed stone protection layer was installed on top of the geotextile layer to
provide protection to the geotextile layer from the hot temperatures during installation of
the ATB. The crushed stone protection layer was compacted with a vibratory compactor;
however since the layer was less than 6 inches, the sand cone test for compaction was not
performed. Instead, the 2-inch crushed stone protection layer was visibly inspected by a
professional engineer to ensure sufficient compaction. The crushed stone protection layer
was graded at a slope of 1 foot vertical to 75 feet horizontal (1.33% slope) away from
Building 701.

Photograph 15 - Installation of crushed stone protection layer

3.3.7 Asphalt Treated Base

The 4-inch thick ATB base course was installed and compacted on top of the crushed
stone protection layer in accordance with the specifications. Compaction tests were
performed by Soil Mechanics Drilling Corp of Seaford, NY. The compaction test results
are summarized in the Project Completion Report for the Brookhaven National
Laboratory BGRR Engineered Cap, Building 701 (EnviroTrac Ltd., July 2011)
(Appendix C). The complete set of ATB compaction test reports are provided in
Appendix D.
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3.3.8 Hot-Mix Asphalt Surface

The 3-inch thick hot-mix asphalt surface course was installed and compacted on top of
the ATB course in accordance with project specifications. The hot mix asphalt surface
course was treated with an asphalt seal coat to reduce water infiltration into the asphalt
pavement. The seal coat was installed in accordance with the product specifications.

Photograph 16 — Treating asphalt surface with seal coat west of Building 701

R TR — S ————
i 4

Photograph 17 - Finished engineered cap southeast of Building 701
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3.4 Groundwater Monitoring Well Installation

Groundwater monitoring well installation was performed between March 2011 and April
2011. In accordance with the Draft Final Remedial Design/Remedial Action Work Plan
for the Installation of an Engineered Cap and Monitoring System (BNL, March 2008),
three groundwater monitoring wells (BGRR-MW-01-2011 through BGRR-MW-03-2011)
were installed along the southern perimeter of the engineered cap for the purpose of
monitoring the effectiveness of the cap; and one groundwater monitoring well (BGRR-
MW-04-2011) was installed to the north of Building 703 to monitor groundwater up-
gradient of the cap. An additional groundwater monitoring well that was outside of the
scope of the BGRR Engineered Cap Project (BGRR-MW-05-2011) was installed by EPD
to monitor groundwater in the vicinity of a nearby groundwater treatment (extraction)
well, as well as to provide for additional groundwater monitoring south of the cap. The
hollow-stem auger drilling method was used to install the five groundwater monitoring
wells.  Groundwater monitoring well locations are shown on Figure 3-5 and well
construction details, including well screen intervals, are provided in Appendix G.

Photograph 18 — Finished flush-mount groundwater monitoring well.
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3.5 Waste Management

3.5.1 Waste Characterization, Handling and Disposal

The waste management strategy, waste characterization, packaging, handling, and storage
were performed in accordance with the Waste Management Plan for Brookhaven
Graphite Research Reactor (BGRR) Miscellaneous Tasks and Post Removal Restoration
(BNL, February 2008) and BNL Standards Based Management System (SBMS) waste
management procedures.

Approximately 131 cubic yards of debris resulting from the demolition of the DSB was
characterized as low-level radioactive waste (LLRW). The DSB waste was placed into
an intermodal shipping container or connex box and shipped via rail to Energy Solutions
of Clive, Utah for disposal.

Approximately 2 cubic yards of debris resulting from the removal of the Building 704
vestibules was placed into a construction debris dumpster container and transported via
truck and disposed of as C&D waste at the Brookhaven Town Landfill in Brookhaven,
New York.

The 68.3 gallons of oil drained from the building 701 transformers was placed into two
55-gallon drums and shipped via truck to Veolia ES Technical Services in Middlesex,
New Jersey for disposal. The associated oily debris (approx. 0.27 cubic yards of rags,
plastic, etc.) was placed into a 55-gallon drum and shipped via truck to Clean Harbors
Modern Landfill in York, Pennsylvania. The transformers and lead jacketed copper
cables (containing approximately 40 pounds of lead and 600 pounds of copper) were
loaded onto a flatbed truck and shipped to Crestwood Metal Corporation’s facility in
Holbrook, NY for dismantlement and recycling. Demolition of the transformer pad
created approximately 6 cubic yards of ACM, which was place into a roll-off container
and shipped to Veolia Greentree Landfill in Kersey, Pennsylvania for disposal.

As described in Section 3.1, asphalt that was removed during subgrade preparation was
recycled at the BNL site. The majority of excavated soil was reused as backfill for
ongoing HFBR and BGRR projects, as well as other projects within the BNL site;
however approximately 2 cubic yards of soil that exhibited radioactivity slightly above
background levels was placed into an intermodal shipping container with LLRW from the
HFBR Fan Houses Project and shipped via rail to Energy Solutions of Utah for disposal.
In addition, a small rock that exhibited activity slightly above background levels was
segregated and placed into an intermodal shipping container with waste from the BGRR
Bioshield Removal Project and shipped via rail to Energy Solutions of Clive, Utah for
disposal.

Several interferences, including abandoned copper pipe, two 22-inch cooling water lines,

a valve box and control piping and concrete under-pour, were encountered during
subgrade preparation activities. This material (approx. 8,000 pounds), was placed into an
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intermodal shipping container with waste from the BGRR Bioshield Removal Project and
shipped via rail to Energy Solutions of Utah for disposal.

Table 3-3
Project Waste Summary
Waste Type Manifested Volume Containers Disposal Facility Shipping Method
Clean Demolition 2 ydd 1-Construction Debris | Brookhaven Town Truck
Debris (C&D) Dumpster Landfill
Hazardous Industrial 6 yd3 1-20 yard Roll-off Veolia Greentree Truck
Waste - ACM Landfill, Kersey,
PA
Radiologically 131 yd3 6-20 cubic yard Energy Solutions, Rail
Contaminated (LLRW) intermodals Clive, Utah
Demolition Debris 1-20 foot connex box
Non-PCB Oil 68.3 gallons 2-55 gallon drums Veolia ES Truck
Technical
Services,
Middlesex, NJ
Non-PCB Oily debris 0.27 yd3 1-55 gallon drum Clean Harbors Truck
Modern Landfill,
York PA
Copper, steel, 8,000 Ibs l-intermodal container | Energy Solutions, Rail
concrete (LLRW) Clive, Utah

3.5.2 Pollution Prevention and Waste Minimization Opportunities

Waste minimization and pollution prevention methods employed during the BGRR
Engineered Cap Project included characterizing asphalt, concrete and soil (overburden)
that was removed during subgrade preparation. Approximately 300 cubic yards of
asphalt and 23 cubic yards of concrete were recycled at the BNL site; and the majority of
the approximately 1,800 cubic yards of soil were reused as backfill for HFBR and BGRR
projects, as well as other projects within the BNL site. In addition, the Building 701
transformers and the associated lead jacketed copper cables were dismantled and recycled
at Crestwood Metal Corporation’s facility in Holbrook, NY.
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3.6 Site Restoration

In accordance with project specifications, site restoration activities included grading and
the installation of erosion controls (e.g., riprap, straw matting, etc.) adjacent to the
completed engineered cap. In addition, disturbed grassed areas were seeded with native
Long Island grasses. Hydroseeding methods were utilized in accordance with the
handling and application requirements provided in project specifications. Site restoration
activities were completed in June 2011. Future site controls are discussed in Section 7.0.

Photograph 19 - Installation of erosion controls along eastern border of finished engineered cap.
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4.0 CHRONOLOGY OF EVENTS

The following table lists a chronology of the main events for the BGRR Engineered Cap

Project.

Table 4-1 Chronology of Events for the BGRR Engineered Cap Project

Date

Event

January 31, 2005

BGRR ROD Approved

March 28, 2008

Draft Final Remedial Design/Remedial Action Work Plan for installation of the BGRR
Engineered Cap and Monitoring System

June 2010 Demolition of the Duct Service Building

August-September 2010 Installation of permanent roof over the BGD filter openings

June-October 2010 Removal of the Building 701 transformers, concrete pad and associated asbestos
abatement

September-October 2010 Completion of miscellaneous preparation items prior to cap installation

January-June 2011 Subgrade preparation and installation of the engineered cap

May 2011 Completion of the as-left survey

March-April 2011 Installation of groundwater monitoring wells for the engineered cap

June 2011 Completion of site restoration

June 2011 Completion of project waste disposal
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5.0 PERFORMANCE STANDARDS & QUALITY
CONTROL

The performance standard was the installation of the BGRR Engineered Cap and
Monitoring System in accordance with project specifications. Asphalt and overburden
soils were surveyed and sampled during subgrade preparation to guide the management,
reuse and disposal of these materials. These results are provided in Appendix A.

An as-left survey of surface soils was performed after removing overlying asphalt and
soil and performing spot remediation. As-left concentrations for Cs-137, Sr-90 and Ra-
226 in surface soils were below the OU 1 cleanup goals of 23 pCi/g, 15 pCi/g, and 5
pCi/g, respectively. In addition, concentrations of mercury, lead, nickel, copper and zinc
in soil were below the OU I cleanup goals of 1.84 mg/kg, 400 mg/kg, 140 mg/kg, 270
mg/kg and 2,200 mg/kg, respectively. These results are provided in Appendix D.

Quality control/quality assurance (QA/QC) soil samples were collected in accordance
with Work Procedure 324-19, Final Status Survey (FSS) Procedure for the BGRR
Engineered Cap, Rev. 1 (BNL, April, 2011). Field duplicates were collected at a
minimum frequency of one per twenty soil samples and analyzed for the radiological and
chemical contaminants of concern. QA/QC results are summarized with asphalt and
overburden soil survey and soil sample results provided in Appendix A.

The results of soil compaction, concrete strength, asphalt compaction and geomembrane
QA/QC testing all met project specifications. Materials testing for the engineered cap
were performed as follows:

= Concrete test cylinders were collected and tested by Soil Mechanics Drilling
Corp. of Seaford, NY, at three locations on the east concrete pad and two
locations on the west concrete pad.

= Sand cone analysis to determine compaction for the subgrade and 3-inch sand
protection layer was performed at 26 locations by Soil Mechanics Drilling Corp.
of Seaford, NY.

= Sand cone analysis to determine compaction for the 12-inch sand protection layer
was performed at 15 locations by Soil Mechanics Drilling Corp. of Seaford, NY.

= Asphalt pavement cores were collected at 4 locations to determine compaction of
the ATB layer.

= QAJ/AC testing of the geomembrane was performed by Chenango Contracting,
Inc. of Johnson City, NY.
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The geomembrane installation and QA/QC documentation is provided as Appendix D of
the Project Completion Report for the Brookhaven National Laboratory BGRR
Engineered Cap, Building 701 (EnviroTrac Ltd., July 2011) (Appendix C). Concrete test
reports, soil compaction test reports and ATB compaction test reports are provided in
Appendix D.
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6.0 Final Inspection and Certifications

In accordance with the BGRR ROD, an as-left survey was performed of surface soils
after the removal of asphalt and overburden soils and prior to the installation of the cap.
These results were previously discussed in Section 3.2.

As discussed in Section 5.0, materials testing was performed during the installation of the
engineered cap. These testing results are summarized in the Project Completion Report
for the Brookhaven National Laboratory BGRR Engineered Cap, Building 701
(EnviroTrac Ltd., July 2011) (Appendix C). In addition, the complete set of concrete
strength, soil compaction and ATB compaction test reports are provided in Appendix D.

All cap materials were approved by a licensed engineer. The subgrade and the top of the
engineered cap were surveyed by a licensed land surveyor to ensure slopes met project
specifications. Any modifications to the engineered cap design specifications are
recorded in the redlined project specifications. Redlined project specifications, as-built
drawings and land surveys are provided in Appendix B.

During all facets of the BGRR Engineered Cap Project there was strict adherence to
industrial safety and radiological safety requirements. All work was performed under the
authorization of written and approved procedures. JSAs were prepared and approved as a
part of each work package. General oversight was provided by ERP Managers.

6.1 Industrial Hygiene Oversight & Monitoring

Industrial hygiene oversight and monitoring was conducted by the ERP Safety and Health
Manager in accordance with ERP procedures. A JSA was prepared for each work
package, identifying hazards associated with each of the tasks and specifying required
controls for each hazard. The ERP Safety and Health Manager ensured that monitoring
occurred as specified in the JSA. Industrial hygiene monitoring included noise
monitoring and silica/dust monitoring.

6.2 Radiological Oversight & Monitoring

Radiological oversight and monitoring were conducted by BNL Radiological Control
Technicians (RCTs) during the BGRR Engineered Cap Project. Radiological work
permits (RWPs) were not utilized because the early characterization and radiological
walkover surveys identified low levels of contamination well below the acceptance
criteria at the surface and to a depth of two feet.

General Employee Radiological Training (GERT), which provides basic knowledge of
radiological control, was provided to project personnel as an awareness training.

Radiological surveys and sampling were conducted during the BGRR Engineered Cap
Project to validate the previous characterization and obtain current data. Surveys and

49



Closeout Report — Brookhaven Graphite Research Reactor Engineered Cap and Monitoring System
Installation

sampling were performed in accordance with WP-324-19, Final Status Survey (FSS)
Procedure for the BGRR Engineered Cap, Rev. 1.

The equipment used during BGRR Engineered Cap Project was monitored for
radiological contamination. All equipment that was released from the work zone was
surveyed in accordance with FS-SOP-1005, Radiological Surveys Required For Release
of Materials from Areas Controlled For Radiological Purposes (BNL, November 2007).

As discussed in Section 3.2, results of the as-left survey of surface soils following the
completion of the subgrade preparation for the BGRR Engineered Cap work areas were
below the established screening levels and all samples were below the established release
criterion. The as-left survey was verified as acceptable by ORISE.
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7.0 OPERATION AND MAINTENANCE ACTIVITIES

The BNL Land Use Controls Management Plan will be revised to include the BGRR
Engineered Cap and Monitoring System, and BNL site utility drawings will be updated.

The Long-Term Surveillance and Maintenance Manual for the Brookhaven Graphite
Research Reactor will be prepared to include monitoring and maintenance activities for
the BGRR Engineered Cap and Monitoring System. These activities will include
maintenance and repair of the cap asphalt and coatings, groundwater monitoring and
institutional controls (land use controls, notifications and restrictions such as no parking
or vehicular traffic within 10 feet of the geomembrane anchor points, work planning
controls such as digging permits, and government ownership).

Long-term groundwater monitoring of the BGRR Sr-90 plume is being performed in
accordance with the BGRR ROD and the Record of Decision for Operable Unit 111
(BNL, April 2000). The frequency for monitoring the groundwater monitoring wells
installed as part of the BGRR Engineered Cap Project will vary depending on the
particular phase of the cleanup efforts and the location of the particular groundwater
monitoring well. Currently, the groundwater monitoring wells for this plume are sampled
on either an annual or semi-annual frequency. The associated data are reported in the
Quarterly Operations Reports (three times per year), and evaluated in detail and reported
in the Annual Groundwater Status Report.

Brookhaven Science Associates (BSA) will perform surveillance and maintenance
activities. In addition to groundwater monitoring and maintaining institutional controls,
BSA will ensure that that routine maintenance/inspections are performed. DOE will
ensure enforcement of all institutional controls.
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8.0 SUMMARY OF PROJECT COSTS

The BGRR Engineered Cap Project was performed with ARRA funding. The project cost
$1,965,331 to complete. The original cost estimate was $1,724,873. Additional costs
were incurred due to weather delays and encountering abandoned underground utilities
and structures that were not anticipated.

The cleanup costs for the BGRR Engineered Cap Project included the following:

Engineering and planning $333,599
Cap installation and related field work $1,572,909
Waste Transportation and Disposal $58,823
Total Cost $1,965,331
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9.0 OBSERVATIONS AND LESSONS LEARNED

The following is a summary of the lessons learned from this project and the corrective
actions for future projects:

= While contouring and compacting soil with an excavator on the south side of
Building 701, an active sanitary pipe was inadvertently struck and damaged. The
sanitary pipe was approximately six inches below existing grade. When BNL
F&O utility mark-outs were verified, it was determined that the sanitary pipe ran
directly south from a manhole located adjacent to the Building 701 wall. The
edge of the manhole had been painted to show where the pipe exited; however the
sanitary line itself was not marked out after the overlying asphalt was removed,
which was previously painted to show the location of the pipe. BNL SBMS
requires utility mark-outs to be maintained but does not provide examples. For
excavation projects, the use of highly visible mark-outs, such as flags, ribbons and
spray paint markings on building walls should be considered.

= Significant time delays and cost overruns were incurred as a result of unknown
conditions below grade prior to the commencement of construction activities.
Several abandoned utilities and structures were encountered at various locations
during construction activities that were not known to exist previously. A
comprehensive geophysical survey of the entire work area could have revealed
the buried structures and utilities and enabled project personnel to be better
prepared.

= Delays were caused as a result of both extremely cold and extremely wet
conditions. Although ideal weather conditions can never be truly anticipated, a
geomembrane project requiring the driest conditions possible to be most efficient
should likely not be scheduled as a late winter/spring project. The ideal time for
open excavations and placement of HDPE liner would be in the early summer
through autumn.

53



Closeout Report — Brookhaven Graphite Research Reactor Engineered Cap and Monitoring System

Installation

10.0 PROTECTIVENESS

The installation of the BGRR Engineered Cap and Monitoring System is protective of

human health and the environment.

The cap will prevent water intrusion into the

remaining radiologically-contaminated soils and sub-surface components and re-direct
surface water away from Building 701.

10.1 Facility Review Disposition Project Issues

The Facility Review Disposition Project (FRDP) was initiated in 1998 to resolve the
issues identified during the preceding BNL Facility Review Project. The completion of
the BGRR Engineered Cap Project satisfies the closure requirements associated with the
FRDP issues summarized in Table 10-1.

Table 10-1 BGRR Engineered Cap Project FRDP Issues Summary

BNL I.D. #

SCDHS I.D. #

Building

BNL Issue Description

Resolution

404

N/A

701

Exit Air Cooler Drain Sumps —
These were used to collect
cooler leakage.

The sumps were covered by the
engineered cap.
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11.0 FIVE YEAR REVIEW

Five-year reviews will be conducted to determine whether the remedy implemented
continues to be protective of human health and the environment. These reviews will be
performed in accordance with the Comprehensive Five-Year Review Guidance, OSWER
No. 9355.7-03B-P (EPA, June 2001). The BGRR complex will be included in the next
sitewide Five-Year Review in 2016.
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BGRR Engineered Cap Project
Asphalt and Overburden Soil

Offsite Radiochemical Analytical Results (Composite)

COC# 31214
Sample ID Asphalt Comp 1-4 Asphalt Comp 5-8 Soil Comp 1-4 Soil Comp 5-8
Residential
Sample Depth | Cleanup Value NA NA 1 1
Sample Date 12/22/2010 12/22/2010 12/22/2010 12/22/2010

Americium-241 34 -0.0365 U 0.0492 0.0145 U 0.00079 U
Beryllium-7 NA 0.282 -0.0445 -0.0009 U -0.0818 U
Cesium-134 NA 0.0513 ul 0.0232 DL 0.0293 U 0.02 U
Cesium-137 23 0.0606 J-Ul 0.08 J 0.15 J 0.0137 U
Cobalt-57 NA -0.0016 DL -0.0004 u -0.001 u 0.00049 U
Cobalt-60 1,260 0.013 u 0.00748 u 0.00166 U 0.00723 U
Europium-152 51 -0.0697 u 3.91E-06 U 0.0247 u 0.0229 U
Europium-154 NA -0.0265 U -0.0432 U -0.0141 U 0.0195 u
Europium-155 NA 0.00359 U 0.0009 u 0.0124 u 0.0229 U
Manganese-54 NA -0.0133 u -0.0053 U -0.0077 U -0.0043 U
Sodium-22 NA -0.0083 u -0.0147 u -0.0045 u 0.00619 U
Zinc-65 NA 0.00665 U 0.00601 u -0.0083 U -0.0245 U
Plutonium-241 NA 1.07 U -4.74 U -4.04 U -2.7 u
Plutonium 239/240 35 0.00051 U -0.015 U 0.0166 U -0.0056 U
Uranium-235/236 4.6 -0.019 u 0 U 0.263 J 0.14 U
Uranium-238 4.7 0.625 J 0.132 U 0.532 J 0.227 U
Strontium-90 I 15 -0.321 U 0.145 U 0.00661 U 0.161 U
Carbon-14 NA -1.22 -0.613 -0.944 -0.812

Nickel-63 NA -1.29 U -2.05 U -2.31 U -0.461 U
Tritium NA -58.9 u -48.6 u -4.42 u 53 u
Notes:

DL - Below the detection limit
NA - Not Applicable
NR - Not Reported

J - Indicates an estimated concentration

U - Indicates that the compound was analyzed for, but was not detected

All units are pCi/g

Gamma Spec results only reported for those parameters that were recorded during the analysis




BGRR Engineered Cap
Asphalt and Overburden Soil
Offsite Metals Data (Composite)

COC# 31214
Sample ID Asphalt Comp 1-4 Asphalt Comp 5-8 Soil Comp 1-4 Soil Comp 5-8
Residential

Sample Depth | Cleanup Value NA NA 1 1

Sample Date 12/22/2010 12/22/2010 12/22/2010 12/22/2010
Copper 270 15.1 *N 13 *N 15.9 *N 6.21 *N
Iron NA 6,390 * 6,310 * 6,700 * 4,250 *
Lead 400 7.16 *N 104 *N 12.2 *N 13.2 *N
Mercury 1.84 0.00386 u 0.00402 B 0.00688 B 0.0145 B
Nickel 140 3.12 * 3.53 * 3.93 * 2.74 *
Zinc 2,200 17.2 * 20 * 13.7 * 104 *
Notes:

DL - Below the detection limit

NA - Not Applicable

NR - Not Reported

J - Indicates an estimated concentration

U - Indicates that the compound was analyzed for, but was not detected

* - Indicates that a Quality Control paramter was not within specifications

N - Metals - The Matrix Spike sample recovery is not within specified control limits
All units are mg/kg



BGRR Engineered Cap Project
Asphalt and Overburden Soil
Offsite Soil Radiochemical Analytical Results (Composites)

COC# 31217

Sample ID — BGRR ENGR CAP SU1 13A-16A BGRR ENGR CAP SU1 13B-16B BGRR ENGR CAP SU1 17A-20A BGRR ENGR CAP SU1 17B-20B BGRR ENGR CAP SU1 9A-12A BGRR ENGR CAP SU1 9B-12B BGRR ENGR CAP SU2 1A-4A BGRR ENGR CAP SU2 1B-48 BGRR ENGR CAP SU2 5A-7A BGRR ENGR CAP SU2 5B-78
esiaential

Sample Depth | Cleanup Value NA 2 NA 2 NA 2 NA 2 NA 2

Sample Date 2/23/2011 2/23/2011 2/23/2011 2/23/2011 2/23/2011 2/23/2011 212412011 212412011 212412011 212412011
Actinium-228 NA 067 J 0623 J 0648 J 0.496 J 0413 J 0.491 J 0684 J 0.745 J
Americium-241 34 0.0147 ] 0.0159 [ -0.0043 u 0.0364 ] -0.029 ] 0.0032 ] 0.0214 ] 0.00388 ] -0.0069 ] 0.0335 u
Americium-241 34 00138 ] 00158 [ 0.028 u 0.0514 ] 0.0149 u 0.0351 ] 0.0103 [ -0.0228 ] 0.0107 ] 0.00318 ]
Beryllium-7 NA -0.0335 [ -0.0129 [ -0.0099 [ 00148 [ 0.0226 [ 0.0195 [ 0.144 U -0.0271 [ 0.15 [ 00337 [
Bismuth-214 NA 0324 0387 0308 0.261 0.288 0346 0.481 0435 0.299 0371
Cesium-134 NA 00179 u 0.0374 JUl 0.0379 U 0.0236 DL 0.00437 DL 0.0364 [ 0.0759 ul 0.048 ul 0.021 DL 0.0551 ul
Cesium-137 23 00332 [ 024 J -0.0032 U 0.00501 [ 00352 U -0.0122 [ 0.0081 [ 0.202 J 0.00334 U 0.00992 U
Cobalt-57 NA -0.0035 u -0.0003 u 00134 u 0.00836 DL 0.00419 [ 0.00057 DL 0.00404 DL -0.0047 DL -0.0025 U 0.00578 U
Cobalt-60 1,260 -0.0033 [ 0.00218 [ 0.0272 [ -0.0018 [ -0.0003 [ 0.00415 U 0.00392 [ -0.0065 [ 0.00828 [ 0.00249 [
Europium-152 51 -0.0108 [ -0.0155 [ -0.0171 [ -0.0004 [ 00132 [ -0.041 [ -0.0414 [ -0.0073 U -0.0018 U -0.0106 U
Europium-154 NA 0.00724 [ -0.0083 [ -0.0091 [ -0.0056 [ -0.025 [ -0.0531 U 0.00941 [ -0.01 [ 0.0392 [ -0.0094 [
Europium-155 NA 0.00496 [ 0.016 [ 00215 U 0.0539 [ 0.00796 [ 0.0359 [ 0.0109 [ 0.049 [ 0.0328 [ 0.00675 U
Lead-212 NA 0.601 0.64 0596 0535 024 0574 0.734 0.7 0.479 0577
Lead-214 NA 0478 0399 0.429 033 0303 042 0563 0611 0.459 0384
Manganese-54 NA -0.0017 [ -0.0034 [ 0.00938 [ 0.00028 [ 0.00469 [ -0.0008 [ -0.0019 U -0.0025 U 00178 [ 0.00249 U
Potassium-40 NA 8.29 472 755 4,05 455 374 8.84 571 6.67 4,02
Sodium-22 NA 0.00236 u -0.0007 [ -0.004 [ -0.0023 U -0.0086 [ -0.0212 U 0.00283 [ -0.0035 [ 00134 [ -0.0037 U
Thallium-208 NA 015 0172 0.173 0.136 0.116 0.18 0214 0.197 0.179 0.176
Zinc-65 NA 0.00786 u -0.0131 [ 0.0416 u 00175 u 0.0324 u 0.00859 u 00182 u -0.0248 [ 134 * -0.0384 [
Plutonium-241 NA -0.82 [ 0311 [ -2.97 [ -0.0993 [ 123 [ 23 u -151 u 048 u -1.85 u -1.95 u
Plutonium 239/240 35 0 [ 00185 U -0.0049 U 0.00602 [ 0.00561 [ -0.0164 [ 0.012 U 0.00991 [ 000551 [ -0.0055 U
Uranium-235/236 46 0.0747 [ 0.183 [ 0317 [ 0.0947 U -0.0251 [ 0.0809 [ -0.0246 [ 0.0924 [ 0.199 U 0.161 U
Uranium-238 47 0.439 u 0.261 u 0565 J 0.0582 u 0.129 u 0324 [ 0.0831 [ 0523 J 0242 u 0574 J
Strontium-90 15 0.776 [ 0301 u 0.201 u 0569 u 051 u -0.223 u 0.948 u 0.482 [ 0.196 u 0.604 [
Carbon-14 NA -0.463 u -0.384 u -1.04 u -0.211 u -0.567 u 0314 u -0.106 u -0.29 u -0.215 u -0.434 u
Nickel-63 NA -0.598 DL -2.05 DL 2713 DL -1.89 DL -154 DL -0.606 DL 291 DL 0.163 DL -1.96 DL -2.16 DL
Tritium NA 475 U 101 U -10.1 U 52.3 U -40.3 U 33.1 U 113 U 311 U 119 u 67.5 u
Notes:

DL - Below the detection limit
NA - Not Applicable
NR - Not Reported

J - Indicates an estimated concentration
U - Indicates that the compound was analyzed for, but was not detected
Al units are pCilg

Gamma Spec results only reported for those parameters that were recorded during the analysis




BGRR Engineered Cap
Asphalt and Overburden Soil
Offsite Metals Data (Composites)

COC# 31217
Sample ID BGRR ENGR CAP SU1 13A-16A BGRR ENGR CAP SU1 13B-16B BGRR ENGR CAP SU1 17A-20A BGRR ENGR CAP SU1 17B-20B BGRR ENGR CAP SU1 9A-12A
Residential

Sample Depth | Cleanup Value NA 2 NA 2 NA

Sample Date 2/23/2011 2/23/2011 2/23/2011 2/23/2011 2/23/2011
Copper 270 15.6 * 18.8 * 8.76 * 2.53 * 6.81 *
Iron NA 4,910 *N 5,230 *N 3,640 *N 2,360 *N 1,540 *N
Lead 400 44.1 *N 5.23 *N 37.3 *N 1.16 *N 7.69 *N
Mercury 184 0.00395 u 0.00874 B 0.00463 B 0.00393 u 0.00395 U
Nickel 140 4.7 * 2.85 * 1.76 * 1.29 * 1.27 *
Zinc 2,200 7.24 * 19 * 19.8 * 458 * 4.74 *

Sample ID BGRR ENGR CAP SU1 9B-12B BGRR ENGR CAP SU2 1A-4A BGRR ENGR CAP SU2 1B-4B BGRR ENGR CAP SU2 5A-7A BGRR ENGR CAP SU2 5B-7B
Residential

Sample Depth | Cleanup Value 2 NA 2 NA 2

Sample Date 2/23/2011 2/24/2011 21242011 21242011 2/24/2011
Copper 270 2.65 * 4.37 * 511 * 7.53 * 2.25 *
Iron NA 2,510 *N 4,370 *N 4,510 *N 3,450 *N 2,920 *N
Lead 400 10.9 *N 6.06 *N 14.8 *N 7.45 *N 3.64 *N
Mercury 184 0.00415 u 0.00404 u 0.0325 B 0.0037 U 0.00405 B
Nickel 140 171 * 2.6 * 2.71 * 2.61 * 1.54 *
Zinc 2,200 7.05 * 14.7 * 12,5 * 134 * 6.03 *
Notes:

DL - Below the detection limit
NA - Not Applicable
NR - Not Reported

J - Indicates an estimated concentration

U - Indicates that the compound was analyzed for, but was not detected

* - Indicates that a Quality Control paramter was not within specifications

N - Metals - The Matrix Spike sample recovery is not within specified control limits

All units are mg/kg




BGRR Engineered Cap Proejct

Pre-Excavation Soil

Offsite Soil Radiochemical Analytical Results (Composite)

COC #31308
Sample ID ENG CAP SU2 12-15 ENG CAP SU2 16-18 ENG CAP SU2 20-23 ENG CAP SU2 8-11
Residential

Sample Depth | Cleanup Value 2! 2' 2' 2

Sample Date 3/4/2011 3/4/2011 3/4/2011 3/4/2011
Actinium-228 NA 1.04 1.23 0.902 0.797 J
Americium-241 34 -0.0123 -0.0106 -0.0073 -0.0128 U
Americium-241 34 0.0317 0.00473 0.0203 0.0704 U
Beryllium-7 NA 0.068 0.00194 0.0765 0.0368 U
Bismuth-214 NA 0.635 0.71 0.541 0.447
Cesium-134 NA 0.0521 ul 0.0724 ul 0.0415 ul 0.0385 -U
Cesium-137 23 0.0765 J 0.389 J 0.44 J 0.0363 J
Cobalt-57 NA 0.00191 U 0.00409 U -0.0033 U -0.0025 U
Cobalt-60 1,260 0.00544 U 0.00874 U 0.00121 U -0.0107 U
Europium-152 51 -0.0024 U -0.0182 U -0.0054 U 0.0112 U
Europium-154 NA -0.0147 v 0.0151 U -0.0057 U -0.0099 U
Europium-155 NA 0.0662 v 0.095 J-Ul 0.0228 U 0.0293 U
Lead-210 NA 0.892 J
Lead-212 NA 1.14 1.22 1.07 0.907
Lead-214 NA 0.874 0.853 0.749 0.651
Manganese-54 NA 0.00036 U 0.0107 U -0.0055 U 0.011 U
Potassium-40 NA 8.12 8.21 6.4 6.17
Sodium-22 NA -0.0053 v 0.00532 U -0.0038 U -0.0036 U
Thallium-208 NA 0.311 0.355 0.268 0.238
Zinc-65 NA -0.0067 v -0.0374 U 0.00331 v -0.0025
Plutonium-241 NA -1.74 v -0.361 v -0.281 v -1.08 v
Plutonium 239/240 35 0.0215 U 0.0469 U 0.0544 U 0.00925 U
Uranium-235/236 4.6 -0.0455 U 0.178 U 0.0776 U 0 U
Uranium-238 4.7 0.365 U 0.504 J 0.744 J 0.438 U
Strontium-90 15 -0.152 U 0.466 U -0.284 U 0.607 U
Carbon-14 NA 0.289 -0.552 V] -0.729 -0.755
Nickel-63 NA -1.01 U -0.319 0.369 v -0.802 v
Tritium NA -14.8 V] -23.6 V] -4.41 V] 19.7 V]
Notes:

DL - Below the detection limit

NA - Not Applicable

NR - Not Reported

J - Indicates an estimated concentration

U - Indicates that the compound was analyzed for, but was not detected

All units are pCilg

Gamma Spec results only reported for those parameters that were recorded during the analysis




BGRR Engineered Cap Project
Pre-Excavation Soil
Offsite Metals Data (Composites)
COC# 31308

Sample ID ENG CAP SU2 12-15 ENG CAP SU2 16-18 ENG CAP SU2 20-23 ENG CAP SU2 8-11
Residential

Sample Depth | Cleanup Value 2 2 2 2

Sample Date 3/4/2011 3/4/2011 3/4/2011 3/4/2011
Copper 270 5.4 4.49 115 5.79
Iron NA 8,570 * 9,430 8,630 6,120
Lead 400 8.85 13.9 18.4 6.79
Mercury 1.84 0.0228 B 0.276 0.0391 0.0168
Nickel 140 5.12 51 5.62 4.44
Zinc 2,200 25.3 37.8 28.7 11.8
Notes:

DL - Below the detection limit

NA - Not Applicable

NR - Not Reported

J - Indicates an estimated concentration

U - Indicates that the compound was analyzed for, but was not detected

* - Indicates that a Quality Control paramter was not within specifications

N - Metals - The Matrix Spike sample recovery is not within specified control limits
All units are mg/kg




BGRR Engineered Cap Project
QA/QC

Offsite Soil Radiochemical Analytical Results (Composites)

Sample ID BGRR ENGR CAP SU-1 #015 BGRR ENGR CAP SU-2 #001
Residential
Sample Depth | Cleanup Value 25 25
Sample Date 5/5/2011 3/26/2011

Actinium-228 NA - -

Americium-241 34 -0.006 U -0.0902

Americium-241 34
[Beryllium-7 NA 0.110 U -0.0327
[Bismuth-214 NA - -

Cesium-134 NA 0.0178 U 0.0447

Cesium-137 23 0.527 J 0.0192 U
Cobalt-57 NA 0.00616 U 0.00342 U
Cobalt-60 1,260 0.0105 U -0.00715 U
|Europium-152 51 -0.0201 U -0.034 U
|Europium-154 NA -0.0604 U -0.000521 U
|Europium-155 NA 0.0341 U 0.0355 U
JLead-212 NA - -
JLead-214 NA - -
IManganese-54 NA -0.00693 u 0.00375
|Potassium-40 NA - -

Sodium-22 NA -0.0173 U 0.000279

Thallium-208 NA - -

Zinc-65 NA 0.00572 U -0.00885
|Plutonium-241 NA - -
[Plutonium 239240] 35
Juranium-235/236 46 - -
|uranium-238 47 - -

swontum-90 | 15 | 0.491 u | 0.181

Carbon-14 NA - -

INickel-63 NA - -

Tritium NA 26.3 U -16.2

Notes:

DL - Below the detection limit

NA - Not Applicable

NR - Not Reported

J - Indicates an estimated concentration

U - Indicates that the compound was analyzed for, but was not detected

All units are pCilg
Gamma Spec results only reported for those parameters that were recorded during the analysi



ON FOR

INSTRUMENT

Smears #1 and #2 were taken on the rubber material seam tool.
Smears #3 to #8 were taken on the Polaris Big Boss ATV tires.
Smears #9 to #11 were taken on the Polaris Big Boss ATV body.
Smears #12 to #14 were taken on various hand tools.

Smears #15 and #16 were taken on a Honda ES 6500 generator.

Smears #17 to #22 were taken on the Takeuchi TL 140 skid steer including the fork lift and bucket
attachments.

Smears #23 to #30 were taken on the Caterpillar Excavator.
Smears #31 to #36 were taken on the Hertz Rental Dump Truck #656-14-1065.

| Smears #37 to #47 were taken on the Wells Cargo Trailer #981 and various equipment inside the
trailer. -

Smears #48 to #52 were taken on the Hertz Rental Dump Truck #656-14-3009.

Smears #53 to #57 were taken on the CASE 621C Front End Loader.

D - MASSLINN SURVEY LOCATION # - DIRECT FRISK LOCATION

XXXY
717

[0 ROUTINE B seeciaL
O rwp # O wp# Model # Serial # CAL DUE
LOCATION & EQUIPT. Engineered Cap Equipment DATE: 05/11/2011 TIME: 1230 S5-XLB 67705 04-23-2011
| LUD-3 50662 10-20-2011
Surveyed Eng\i‘neered Cap Equipment, Tools, and Trailer for release. Performed smears, spot direct N/A N/A N/A
frisk and LAS. :
v LEGEND
Found no detectable contamination on the LAS or direct frisk areas. O . sMEAR SURVEYLOCATION 7\, - ATR SAMPLELOCATION

XXX = contact reading Y = radiation type ZZZ = reading @ 30cm

AIRBORNE ACTIVITY SURVEY

Field Analysis
Sample # Duration |Flow Rate cpm pCifce % DAC
N/A >
DOSE RATE (HIGHEST)
CONTACT READING N/A
GENERAL AREA READING N/A

MASSLINN SURVEY RESULTS (in dpm)

-

<1K DPM/LAS 5. <1K DPM/LAS

6.

7.

4. v 8. v

SMEAR SURVEY RESULTS (dpm/100cm’) (0,)(p-) *H
1 See 8. Attached |5  Results
2. Batch 9. Number 16. 28378

10. 17.

11 18.

12. 19.

13. 20.

0 L { 4
Surveyed By // T E. Houseknecht Date: 05/11/2011 Reviewed By:

FS-SOP-1000
Attachment 9.2




5/11/11

Activity Report 1:23:57PM
ENG. CAP EQUIPMENT
Batch Name: 28,378 Acquisition Date: 5/11/11
Batch ID: 1 Minute Smear Analysis - 201105111211 %cquisition 1.0
me:
Group: D (minutes)
ice: Operatin
Device: S5 XLB il tage: g 1,380.0
(volts)
Selected Geometry: 1/8" Stainless Stecl
Efficiency Factors
élﬁ")ilclitncy: 0.27 £ 000 Beta ?,ﬁf)clemy’ 0.19 0.00
(%)
Sample ID uanti M 20 Alpha MDA Beta Activity 2c Beta MDA
_ —(DPM) —(DPM) —(DPM) —(DPM)
20110511121110-D1 0.00 -0.56 0.64 14.79 19.95 23.29 32.73
20110511121241-D2 0.00 -0.56 0.64 14.79 19.95 23.29 32.73
20110511121401-D3 0.00 -0.55 0.64 14.79 -0.76 10.65 32.73
20110511121511-D4 - 0.00 -0.56 0.64 14.79 25.13 25.49 32.73
20110511121631-D5 0.00 0.55 0.64 14.79 -0.76 10.65 32.73
20110511121751-D6 0.00 -0.55 0.64 14.79 -0.76 - 10.65 32.73
20110511121901-D7 0.00 -0.55 0.64 14.79 4.42 14.85 32.73
20110511122021-D8 0.00 -0.55 0.64 14.79 -0.76 10.65 32.73
20110511122131-D9 0.00 3.13 7.40 14.79 -0.90 10.65 32.73
20110511122251-D10 0.00 0.55 0.64 14.79 -0.76 10.65 32773
20110511122401-D11 0.00 -0.55 0.64 14.79 -0.76 10.65 32.73
20110511122521-D12 0.00 -0.55 0.64 14.79 -0.76 10.65 32.73
20110511122631-D13 0.00 -0.55 0.64 14.79 442 14.85 32.73
20110511122751-D14 0.00 -0.55 0.64 14.79 442 14.85 32.73
20110511122912-D15 0.00 -0.55 0.04 14.79 -5.93 2.48 32.73
20110511123022-D16 0.00 : 3.14 7.40 14.79 -6.07 2.50 32.73
20110511123142-D17 0.00 6.82 10.45 14.79 414 14.86 32.73
20110511123302-D18 0.00 -0.56 0.64 14.79 9.60 18.11 32.73
20110511123412-D19 0.00 -0.55 0.64 14.79 442 14.85 32.73
20110511123532-D20 0.00 -0.56 0.64 14.79 9.60 18.11 32,73
20110511123652-D21 0.00 -0.56 0.64 14.79 14,78 20.86 32.73
20110511123802-D22 0.00 -0.55 0.64 14.79 -0.76 10.65 32.73
20110511123922-D23 0.00 -0.56 0.64 14.79 14.78 20.86 32.73
20110511124032-D24 0.00 -0.56 - 0.64 14.79 9.60 18.11 32.73
20110511124152-D25 0.00 -0.55 0.64 14.79 -0.76 10.65 32.73
20110511124312-D26 0.00 -0.55 0.64 14.79 -5.93 248 32.73
20110511124422-D27 0.00 -0.55 0.64 14.79 -0.76 10.65 32.73
20110511124542-D28 0.00 -0.55 0.64 14.79 4.42 14.85 32.73
20110511124703-D29 0.00 0.56 0.64 14.79 9.60 18.11 32.73
20110511124813-D30 0.00 -0.56 0.64 14.79 9.60 18.11 32.73
20110511124933-D31 0.00 -0.55 0.64 14.79 -0.76 10.65 32.73
20110511125053-D32 0.00 -0.55 0.64 14.79 0.76 10.65 32.73
20110511125203-D33 0.00 -0.56 0.64 14.79 9.60 18.11 32.73
20110511125323-D34 0.00 -0.56 0.64 14.79 9.60 18.11 32.73
20110511125433-D35 0.00 -0.55 0.64 14.79 -0.76 10.65 32.73
ﬁ“ 2 ZO‘B
ped
>

s



C - CONTAMINATION

XXXY
ZIZ

* CONTACT

XXX = contact reading Y = radiation type ZZZ = reading @ 30cm

A 4 INSTRUMENT
[0 ROUTINE [0 SPECIAL
S e . o O rwe# O weps 324-19 Model # Serial # CAL DUE
LOCATION & EQUIPT. Engr. Cap SU-1 walkover DATE:  4-13-2011 TIME: 1600 L-2221 211784 12-09-11
N/A N/A N/A
Performed walk over survey with Nal detector (un-collimated) . Background was 8200 —9700 cpm., no activity N/A N/A N/A
above background was detected. Survey performed after asphalt layer was removed. ’ N/A N/A N/A I
LEGEND
(O - SMEAR SURVEY LOCATION /\- AR SAMPLE LOCATION
This is the area that was surveyed. [[]  -MASSLINNSURVEYLOCATION #f -DIRECT FRISK LOCA-
Area size approximately 20°x45’ T
.

AIRBORNE ACTIVITY SURVEY |
Field Analysis |
Sample# | Duration |Flow Rate|  cpm pCifee % DAC
N/A >
DOSE RATE (HIGHEST) j
Bldg 70 1 CONTACT READING N/A J
GENERAL AREA READING N/A I
MASSLINN SURVEY RESULTS (in dpm)
L. N/A s, N/A
2, 6.
s 1 |
4. v 8. A I
SMEAR SURVEY RESULTS (dpm/100cm?) (e, () °H

L See s.  Attached |15  Results |
2. Batch 9. Number 1. N/A |
3. 10. 17. I
4 it 18, |

5. 12, 19.

13.
14,

7
Surveyed By D. Dove / %M

FS-SOP-1000 o
Attachment 9.2

Date: 4-13-2011 Reviewed By:




This is the area that was surveyed.
Area size approximately 20°x20°

N

v

Bldg 701

27

O

XXXY
Y4 #

(O - SMEAR SURVEY LOCATION

- MASSLINN SURVEY LOCATION

C - CONTAMINATION

LEGEND

A— AIR SAMPLE LOCATION

# - DIRECT FRISK LOCA-

sk CONTACT

XXX = contact reading Y = radiation type ZZZ = reading @ 30cm

AIRBORNE ACTIVITY SURVEY

Y INSTRUMENT I
[J ROUTINE [J SPECIAL
. O rwp# O wes 324-19 Model # Serial # CAL DUE I
LOCATION & EQUIPT. Engr. Cap SU-1 walkover DATE:  4-15-2011 TIME: 1100 1.-2221 211784 12-09-11
N/A N/A N/A
Performed walk over survey with Nal detector (un-collimated) . Background was 8800 —10700 cpm., no activity N/A N/A N/a
above background was detected. Survey performed after asphalt layer was removed. N/A N/A N/A

Sample # Duration

Flow Rate

Field Analysis

cpm

nCilec % DAC

N/A

v

DOSE RATE (HIGHEST)

CONTACT READING

N/A

GENERAL AREA READING

N/A

MASSLINN SURVEY RESULTS (in dpm)

1 N/A

s.

N/A

6.

7.

4. v

8.

v

SMEAR SURVEY RESULTS (dpm/100cm? (0,)(p-y) °H

L See

8.

Attached

15. Results

[

Batch

9.

Number

16.

N/A

10.

17.

11

12.

6.

13,

7. \ 4

Date: 4-15-2011

Surveyed By D. Dove ///"\
%V

FS-SOP-1000
Attachment 9.2

Reviewed B¥: L& él@

14.




REASON FOR

- . INSTRUMENT I
[J ROUTINE. [l SPECIAL
O rRwe # wp# 32419 Model # Serial # CAL DUE
LOCATION & EQUIPT. Eng. Cap SU-1 DATE: 04-12-2011 TIME: 0815 L-2221 211784 12-9-2011
One minute sodium iodide survey performed over sample locations 4 and (3) add. locations Eng. Cap SU-1 n/a n/a n/a I
. . n/a n/a n/a
Sample Location 2x2 Counts per minute n/a n/a "
LEGEND
Resample 4 21757
Border 1 23270
Border 2 26228
Border 3 23537

Survey performed due to Cs-137 being identified at the initial sample
location # 4 Survey unit 1. Amount of Cs-137 identified = 5 pico curies
per gram.

Re-sampled location 4 and bound area with 3 additional sample locations
identified as Border 1,2, and 3

Note: Probe was unshielded

Background at waist level 31797 one minute count

O - SMEAR SURVEY LOCATION

[] - MASSLINN SURVEY LOCATION

/\ - AIR SAMPLE LOCATION

# - DIRECT FRISK LOCATION

’—‘ZXZ"TY XXX = contact reading Y = radiation type ZZZ = reading @ 30cm
AIRBORNE ACTIVITY SURVEY
Field Analysis
Sample# | Duration |Flow Rate cpm uCilee % DAC
N/A >
DOSE RATE (HIGHEST)
CONTACT READING
GENERAL AREA READING
MASSLINN SURVEY RESULTS (in dpm)
L N/A 5. N/A

6.

7.

4. v

8.

SMEAR SURVEY RESULTS (dpm/100cm’) (0, )(8-9) °H
. ’ 1. S 8.  Attached [  Results
Gamma walk over performed approximately. 10 feet out from sample - aches -
location OO 4 2. Batch 9. Number 16.  p/a
. . 3. 10. 17.
Note: sample points Border 1,2 and 3 were approximately 5 feet from . "
4. . .
sample point 004 - " -
6. 13. 20.
N Cn 7. v 4. v 21 v
Surveyed By MV MButler Date: _ 4-12-2011 RevieWM— Date: i
FS-SOP-1000
Attachment 9.2 Page l of 3




Coordinate System: NADB3, New York Long Island - Units: Feet
] - 80 100 ' 200

™ Feet

GPS-Based Radiological Survey
Brookhaven National Laboratory
SP-004 and Survey Data

As of April 12, 2011

P
Legend
& Survey Point SP-004

Gamma Count Rate
COLLIMATED (cpm)
® <5000
© 5,000-8,999
® 29,000




C.0.C.# N/A

ERP GAMMA ANALYSIS SUMMARY

P. SULLIVAN 631 897-3202

LINE# SAMPLE #

WEIGHT
(GRAMS)

SAMPLE DESCRIPTION / LOCATION

COUNT DATE: 04/12/2011-A

PAGE 1 OF 1

RESULTS

1

041211-001

1048

ENG. CAP SU-1 SP-004 BORDER #1

37Cs (0.62 pCi/gm) + BACKGROUND

041211-002

1106

ENG. CAP SU-1 SP-004 BORDER #2

37Cs (0.15 pCi/gm) + BACKGROUND

041211-003

1230

ENG. CAP SU-1 SP-004 BORDER #3

¥7Cs (0.27 pCilgm) + BACKGROUND

041211-004

1249

ENG. CAP SU-1 SP-004 RESAMPLE

37Cs (0.44 pCi/gm) + BACKGROUND

© oo N o |0 [ W N
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© //f/// 4 SAMPLES TOTAL




Smears (1) thru (09) taken on drill bit / drill after each use on the East intake wall areas
yielding counts greater than background ( Note one smear was taken per drill area)

Smears (10) thru (18) taken on the East intake wall following drill activities on the areas
yielding activity greater than background. ( Note one smear was taken per drill area)

Note: Drill areas were taped prior to drilling, collection device placed under each drill
location prior to drilling in areas yielding activity greater than background

Note: Highest direct frisk of the 9 holes yielding activity was 220 ccpm— per probe area

All smears were 100 cm?2.
Direct frisk performed on the drill bit / drill following the drilling of the areas yielding

activity greater than background. Background for Lud-3 100cpm
Result= No detectable activity greater than background per direct frisk

<\

O - SMEAR SURVEY LOCATION

[[] - MASSLINN SURVEY LOCATION

XXXY
ZZZ

INSTRUMENT .
[0 ROUTINE [0 SPECIAL
J rwp # wp# 324-19 Model # Serial # CAL DUE
LOCATION & EQUIPT. - Engineer Cap SU-1 DATE:_4-14-2011 TIME: 0930 S5-XLB 67705 04-23-2011
Survey of East intake wall during drill activity LUD-3 72518 2/17/12
n/a n/a n/a
LEGEND

A - AIR SAMPLE LOCATION

# - DIRECT FRISK LOCATION

XXX = contact reading Y = radiation type ZZZ = reading @ 30cm

AIRBORNE ACTIVITY SURVEY

Sample # Duration

Flow Rate cpm

Field Analysis

pCilce

% DAC

N/A

\

DOSE RATE (HIGHEST)

CONTACT READING

N/A

GENERAL AREA READING

N/A

MASSLINN SURVEY RESULTS (in dpm)

N/A

5. N/A

6.

7.

8.

SMEAR SURVEY RESULTS (dpm/100cm?) (o, )}(B-y) °H

See 8.

Attached 15.

Results

Batch 9.

Number 16.

28 09

10.

17.

4. 11

18,

12.

19.

13.

20.

v 14,

Date: 4-14-2011 Reviewed By:

Py )
N ey
Surveyed By 77 T 5ol Butler

FS-SOP-1000
Attachment 9.2

v 21, v
Date: !S‘b Q\’\\
4 W ,

Page 1 of 2




- 4/14/11

Activity Report 10:48:38A1
EAST AIR INTAKE WALL
Batch Name: 28,049 Acquisition Date: 4/14/11
tch ID: 1 Minute Smear Analysis - 201104141023 Acquisition 1.0
. Time:
Group: D (minutes)
ice: eratin
Device S5 XLB 3})’1 tane: g 1,350.0
(volts)
Selected Geometry: 1/8" Stainless Steel
Efficiency Factors
ﬁlﬂ‘;lc'{:my: 0.27 S+ 0.00 Beta gﬁf)c'ency' 0.19 £ 0.00
(%)
Sample ID uanti Alpha 26  AlphaMDA  BetaActivity 20 ~ BetaMDA
—(DPM) —(DPM) —(DPM) _(DPM)
20110414102355-D1 0.00 0.00 0.00 9.99 521 10.42 14.10
20110414102655-D2 0.00 0.00 0.00 9.99 5.21 10.42 14.10
20110414102815-D3 0.00 0.00 0.00 9.99 5.21 10.42 14.10
20110414102935-D4 0.00 0.01 0.01 9.99 26.05 23.31 14.10
20110414103045-D5 0.00 -0.01 0.01 9.99 15.63 18.05 14.10
20110414103206-D6 0.00 0.00 0.00 9.99 0.00 0.00 14.10
20110414103316-D7 0.00 -0.01 0.01 9.99 20.84 20.84 14.10
20110414103436-D8 0.00 0.00 0.01 9.99 10.42 14.74 14.10
20110414103556-D9 0.00 0.00 0.01 9.99 10.42 14.74 14.10
20110414103706-D10 0.00 0.00 0.00 9.99 5.21 10.42 14.10
. .0414103826-D11 0.00 -0.01 0.01 9.99 15.63 18.05 14.10
20110414103936-D12 0.00 -0.01 0.01 9.99 20.84 20.84 14.10
20110414104056-D13 0.00 0.01 0.01 9.99 20.84 20.84 14.10
20110414104216-D14 0.00 -0.01 0.01 9.99 20.84 20.84 14.10 .
20110414104326-D15 0.00 -0.01 0.01 9.99 20.84 20.84 14.10
20110414104446-D16 - 0.00 -0.01 0.01 9.99 15.63 18.05 14.10 -
20110414104556-D17 0.00 0.00 0.00 9.99 5.21 1042 14.10 -
20110414104716-D18 0.00 0.00 0.01 9.99 10.42 14.74 14.10

. .viewed by:

\-—“"/

PN

d

20f& 1



S 3 REASON FOR SURVEY . INSTRﬁMENTS
! OGICAL SURVEY FORM O Routine L Special Model # Serial # CAL DUE
' : FS SOP-1000 e ’

] O jwes wp 32431 | yp3 72518 02/17/12

Locatlon/Eqmpment' Bldg 701, S. & W. foundation wall | Date: 04/ E—l_’/ll Time: 1530 LUD-3 92741 10/20/11
Survey Exposed south and west side foundatlon walls, direct frisk and LAS. N/A »

i
South Side. N/A >
[ N/A >
LEGEND

Note:
(A) LAS taken on the exposed accessible surface areas of the foundation wall, designated by the [ red high-
lighted ] arrows, all were equivalent to bkgd. at 70cpm on the south Side wall end and 50cpm on the
west side wall,

(B) Direct frisk taken on the accessible surface areas of both foundation wall sides, all were equivalent to
background and < 100ccpm. .

(C) Red high lighted arrows are indicative of the area of the walls surveyed.

O - SMEAR SURVEY LOCATION

L’j - MASSLINN SURVEY LOCATION

"C - CONTAMINATION

XXXY
777

A\ - AR SAMPLE LOCATION

[#- precT FrISK LOCATION

* CONTACT

XXX = contact reading Y = radiation type ZZZ = reading @ 30cm

AIRBORNE ACTIVITY SURVEY

Sample # Duration

Field Analysis

Flow Rate cpm

pCifce % DAC

N/A

v

DOSE RATE (HIGHEST)

CONTACT READING

N/A

GENERAL AREA READING

N/A

MASSLINN SURVEY RESULTS (in dpm)

L <1K

5.

<1K

6.

N/A

7.

4. v

8.

v

SMEAR SURVEY RESULTS (dpm/100cm?® a, B-y, °H

L N/A

8.

N/A

15,

N/A

9

16.

10.

17.

11.

18.

19.

20.

Surveyed Sean A. Gully Date: 04/ 08 /11 Reviewed By: |

FS-SOP-1000 «_% ,
Attachment 9. 2

Page

21, I

pate;_1l2|1¢

1

of 1




Note:
@)

(B)

©
D)

C - CONTAMINATION

XXXY
ZZZ

O - SMEAR SURVEY LOCATION

E| - MASSLINN SURVEY LOCATION

| RADIOLOGICALURVEYFORM E‘EASI:Z:SEEURVEY O Special .. Model ;NSTRUMENT:erial # CAL DUE
L ol | O rwes — Ewp 32431 | ,yp3 72518 02/17/12
Location / Equipment: Bldg. 701, East foundation wall . | Date: 04/ 08 /11 Time: 1130 LUD-3 74871 09/08/11
Survey: Exposed east side foundation wall, direct frisk and LAS. N/A >
— . A S
N/A >
LEGEND

& - AIR SAMPLE LOCATION

[#- precT FRISK LOCATION

* CONTACT

XXX = contact reading Y = radiation type ZZZ = reading @ 30cm

AIRBORNE ACTIVITY SURVEY

Sample # Duration

Field Analysis

Flow Rate cpm

uCilee % DAC

N/A

v

DOSE RATE (HIGHEST)

CONTACT READING

N/A

GENERAL AREA READING

N/A

MASSLINN SURVEY RESULTS (in dpm)

LAS taken on the exposed accessible surface areas of the foundation wall, designated by the [ red high- - <IK

5.

<1K

lighted ] arrows, all were equivalent to bkgd. at 90cpm on the south east end and 50cpm on the north |2

east end and < 1Kdpm.

Direct frisk of the same areas of the foundation wall ranged from < 100ccpm to 4. SKcpm, and the fixed [a. v

8. thru 12,

v

contamination that is evident, is prevalent along the wall that is highlighted by the blue arrow.

SMEAR SURVEY RESULTS (dpm/100cm® o, By, °H

Two coats of fixative applied to the wall. L N/A

N/A

15. N/A

9.

16.

Two composite soil samples taken at the base of the wall in the blue highlighted area.

10,

17.

11.

18.

12.

19.

13.

20.

7 N

FS-SOP-1000 W q%ﬁ : - v «

Attachment 9. 2

) 4 14, 4 21 v
Surveyed Mike Hollander and Sean A. Gully Date: 04/ 08 /11 Reviewed By: Wy‘a’——ﬂate: /%/ /2 // i
- 7 /

Page 1 of 2




ERP GAMMA ANALYSIS SUMMARY

C.0.C.# N/A COUNT DATE: 04/11/2011-A
P. SULLIVAN 631 897-3202

PAGE 1 OF 1

WEIGHT
LINE# SAMPLE# (GRAMS) SAMPLE DESCRIPTION/LOCATION RESULTS

137 .
041111-001 | 1280 | E.C. COMP @ BASE OF E. AIR INTAKE Cs (0.40 pCi/gm) + BACKGROUND

—

"¥’Cs (0.30 pCilgm) + BACKGROUND

041111-002 1321 E.C. COMP @ BASE OF E. AIR INTAKE

© (o N[O o | W N

g 2 SAMPLES TOTAL
//Q . C/\/// /)



EIEASI;)::EEEURVEY Special  Soil Sampling Model;NSTRUMENTZerial # CALDUE
S Lo S ] O rwps O wp J[Gamma Spec GELI | ERP Det. 01 & 02 10/15/11
Location / Equipment: Bldg. 802, foot print over burden.| Date: 04/ 06 /11 Time: 1430 N/A >
Survey: Sampling of soils from the Engr. Cap remediation at bldg. 701, that are stored in lot opposite bldg. 811. N/A >
N/A >
N/A >
{ @ QO - SMEAR SURVEY LOCATIO:IJ EGEND A\ - AR SAMPLE LOCATION
@ @ @ @ - MASSLINN SURVEY LOCATION E - DIRECT FRISK LOCATION
6 - CONTAMINATION * CONTACT
A B @ @ @ % XXX = contact reading Y = radiation type ZZZ = reading @ 30cm
& @ AIRBORNE ACTIVITY SURVEY
Field Analysis
@ @ Sample # Duration |Flow Rate cpm pCi/ec % DAC
See ASL >
DOSE RATE (HIGHEST)
CONTACT READING N/A
GENERAL AREA READING N/A
Note: MASSLINN SURVEY RESULTS (in dpm)
(A) Seil samples tsz§n from 'thirte.:en piles [ smaller, see above | and location of same depicted on above . N/A N N/A
schematic. This is for soil verification.
2 6.
3. 7
4. v 8 v
SMEAR SURVEY RESULTS (dpm/100cm® a, By, °H
1. N/A 8. N/A 5. N/A
2. 9. 16.
3. 10. 17.
4, 11. 18.
5, 12. 19.
6. 13. 20.
S 7. v 14. v 21. v
Surveyed Mike Hollander and Sean A. Gully Date: 04/ 06 /11 Reviewed By: ,/{ WW Date: Lf/ 7/
T = 4

FS-SOP-1000 “ ! t“ % )
Attachment 9. 2
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C.0.C.# N/A

ERP GAMMA ANALYSIS SUMMARY

P. SULLIVAN 631 897-3202

COUNT DATE: 04/07/2011-A

PAGE 1 OF 1

WEIGHT
LINE# SAMPLE# (GRAMS) SAMPLE DESCRIPTION / LOCATION RESULTS
137 .
1 | 040711-001 | 1157 | ENG. CAP OVERBURDEN SU-2 - 001 Cs (0.06 pCi/gm) + BACKGROUND

¥7Cs (0.06 pCilgm) + BACKGROUND

2 | 040711-002 | 1280 | ENG.CAP OVERBURDEN SU-2 - 002
3 | 040711-003 | 1147 | ENG.CAP OVERBURDEN SU-2 - 003 | ' Cs (0.06 pCilgm) + BACKGROUND
4 | 040711-004 | 1202 | ENG.CAP OVERBURDEN SU-2 - 004 BACKGROUND
5 | 040711-005 | 1208 | ENG.CAP OVERBURDEN SU-2 - 005 BACKGROUND
6 | 040711006 | 1265 | ENG.CAP OVERBURDEN SU-2 - 006 | ' Cs (0.08 pCilgm) +BACKGROUND
7 | 0s0711-007 | 1204 | ENG.CAP OVERBURDEN Su-2 - 007 | ' Cs (0.08 pCilgm) + BACKGROUND
8 | 040711008 | 1308 | ENG.CAP OVERBURDEN SU-2 - 008 | - Cs (0.0 pCilgm) + BACKGROUND
9 | os0711:000 | 1250 | ENG.CAP OVERBURDEN su-2 - 00g | - Cs(0.07 pCilgm) + BACKGROUND
10 | 040711-010 | 1337 | ENG. CAP OVERBURDEN SU-2 - 010 BACKGROUND
11 | 0a0711:011 | 1205 | ENG.CAP OVERBURDEN su-2 - 011 | - Cs(0.05pCilgm) + BACKGROUND
12 | 0a0711:012| 1279 | ENG.CAP OVERBURDEN su-2 - 012 | " Cs (0.08 pCilgm) + BACKGROUND
13 | 040711-013 | 1322 | ENG. CAP OVERBURDEN SU-2 - 013 BACKGROUND
14
15
16
17
18
19
20
21
22
23
24
25
) 13 SAMPLES TOTAL

oY

\




ASON FOR Y INSTRUMENT I
[0 ROUTINE 1 SPECIAL
. O rwe# O wes 324-19 Model # Serial # CAL DUE I
LOCATION & EQUIPT. Engr. Cap SU-! walkover DATE:  4-6-2011 TIME: 1700 L-2221 211784 12-09-11
Walkover after asphalt removed and prior to overburden removal N/A N/A N/A |
Performed walk over survey with Nal detector (collimated) . Background was 4200 —5200 cpm. Area with elevated N/A N/A N/A I
count rates attributed to shine from Bldg 801 N/A N/A N/A I
O - SMEAR SURVEY LOCATIOIEIJEGEND A- AIR SAMPLE LOCATION
This area had elevated count rates This area was 4200-5200 cpm [[]  -MASSLINNSURVEY LOCATION #f - DIRECT FRISK LOCA-
OF 5300'7800 CPM ? - CONTAMINATION * CONTACT
Bldg. 801 % XXX = contact reading Y = radiation type  ZZZ = reading @ 30cm
Bldg. 701 " AIRBORNE ACTIVITY SURVEY |
Field Analysis
Sample # Duration |Flow Rate cpm nCilee % DAC
N/A >
DOSE RATE (HIGHEST) I
CONTACT READING N/A
4 GENERAL AREA READING N/A
MASSLINN SURVEY RESULTS (in dpm)
1. N/A 5, N/A I
2, 6.
3. 7.
4, v 8. v
SMEAR SURVEY RESULTS (dpm/100em?) (0, )(B-) ‘H ||
I See 8. Attached |15  Results I
Roll-up door, in direct line with  Batch  |» Number [ NA
elevated count rates . 3. 10. 17.
4. 11. 18.
12.
j
Surveyed By D. Dove / I\;I Hollander . Date: _4-6-2011 Reviewed By: Date: 4/ 7/ //
FS-SOP-1600 )
Attachment 9.2 Page 1 of 1




#2...... 2900-3700 cpm w/ bkgd at 2850cpm.
#3.....2600-2750 cpm w/ bkgd at 2700 cpm.
#4.....2150-2400 cpm w/ bkgd at 2200 cpm.
#5......2050-2250 cpm w/ bkgd at 2100 cpm.

All reading’s done with collimated probe.
Background obtained at waist level with all other readings 1 inch from ground level.

l - Denotes moni-
toring well loca-

l

O - SMEAR SURVEY LOCATION
] - MASSLINN SURVEY LOCATION

XXXY
2

A - AIR SAMPLE LOCATION

# - DIRECT FRISK LOCATION

XXX = contact reading Y = radiation type ZZZ = reading @ 30cm

INSTRUMENT
[J ROUTINE [d SPECIAL
. O RwP# wp# _324-19 Model # Serial # CAL DUE
LOCATION & EQUIPT Quts“je BGRR gmunds DATE: 3/30/11 ‘ ITIME: 09:00 L-2221 211784 12/09/11
Monitoring well’s 1 thru 5 N/A N/A N/A
Performed gamma walkover survey 10 feet out from all monitoring well locations with results as.follows......... v v
#1.....3700-4100 cpm w/ bkgd. at 5550 cpm. TEGEND

AIRBORNE ACTIVITY SURVEY

Field Analysis

Sample # Duration {Flow Rate cpm nCi/ec

% DAC

N/A

DOSE RATE (HIGHEST)

N/A

CONTACT READING

N/A

GENERAL AREA READING

MASSLINN SURVEY RESULTS (in dpm)

L N/A 5 N/A

2. 6.

NATIONAL LABORATORY

Pyt
J\Tf!ﬂ \TES CEPLRTMENT OF ERERTY

S ﬂ»«b««v iy Ol

sATEEIERe [P
e

L See 8. Attached 1s.

Results

2. Batch 9. Number 16.

N/A

e e
v [ et e
T T T e /
3

\ Date: _ 3/30/11

" \ N
Surveyed By Hollander ﬂ Asn

FS-SOP-1000
Attachment 9.2




ERP GAMMA ANALYSIS SUMMARY

C.0.C.# NIA COUNT DATE: 04/07/2011-B
P. SULLIVAN 631 897-3202
PAGE 1 OF 1
WEIGHT
LINE# SAMPLE# (GRAMS) SAMPLE DESCRIPTION / LOCATION RESULTS
1 | 040711-014 | 1061 ENG. CAP MW #1 - 001 BACKGROUND
2 | 040711-015 | 943 ENG. CAP MW #1 - 002 BACKGROUND
3 | 040711-016 | 983 ENG. CAP MW #2 - 001 BACKGROUND
4 | 040711-017 | 1035 ENG. CAP MW #2 - 002 BAC_KGROUND
5 | 040711-018 | 1029 ENG. CAP MW #3 - 001 BACKGROUND
6 | 040711019 | 1024 ENG. CAP MW #3 - 002 BACKGROUND
7 | 040711-020 | 1076 ENG. CAP MW #4 - 001 BACKGROUND
8 | 040711-021 | 1053 ENG. CAP MW #4 - 002 BACKGROUND
9 | 040711-022 | 931 ENG. CAP MW #5 - 001 BACKGROUND
10 | 040711-023 | 986 ENG. CAP MW #5 - 002 BACKGROUND
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25

MW = MowiTiRw, WELL

10 SAMPLES TOTAL

v

| qu7 )



ASON FOR

Performed a walk over survey on the North Wést and North East ends
of the Duct Service Building Concrete Slab after concrete was removed.
2 background check were performed on the North West side, one taken
on the» North End was 3480 cpm and one on the South End was 2913
Cpm. Readings during the walkover was 2250to 3380 cpm. One
background was taken on the North East End, and it was 2497cpm.

Readings during the walk over were from 2580 to 2790 cpm.

O - SMEAR SURVEY LOCATION

[[] - MASSLINN SURVEY LOCATION

A - AIR SAMPLE LOCATION

# - DIRECT FRISK LOCATION

H . INSTRUMENT l
[0 ROUTINE [ SPECIAL
O rRwp# wp# 324-19 Model # Serial # CAL DUE
LOCATION & EQUIPT. South Side Walk Over DATE: 03-30-11 TIME: 1030 LUD-2221 211784 12-09-2011
Collimated Survey N/A N/A N/A
Collimated Survey performed for Engineering Cap. !
LEGEND

X—ZXZXTY XXX = contact reading Y = radiation type ZZZ = reading @ 30cm
AIRBORNE ACTIVITY SURVEY
Field Analysis
Sample# | Duration |Flow Rate|  cpm pCilec % DAC
N/A #.
DOSE RATE (HIGHEST)

CONTACT READING N/A
GENERAL AREA READING N/A

MASSLINN SURVEY RESULTS (in dpm)

N/A

S,

N/A

6.

7.

8.

SMEAR SURVEY RESULTS (dpm/100cm?) (e, )(8-1) °H

See 8

Attached 18.

Results

Batch 9

Number 16.

N/A

10.

17.

1.

18.

12.

19,

13.

20,

6.
1 v
Surveyed By /%g -Eugene E. Houseknecht Il Date: 03-31-2011 Reviewed By: fiﬂ_ﬁm,uﬁ-_

FS-SOP-1000
Attachment 9.2

14

Date:

v

Y14l

Page 1

of 1




data.

minute count. Rock is orange in nature and consistent with other rocks found onsite showing natural radioactivity.

All composite results from Gel laboratories show levels below release limits in ROD for radioactivity and metals

O - SMEAR SURVEY LOCATION

INSTRUMENT
[0 ROUTINE [0 SPECIAL
324-19 Model # Serial # CAL DUE
LOCATION & EQUIPT. BGRR engineered cap 2 3/26/11-3/28/11 15:00 L-2221 211784 12/09/11
_ Soil overburden piles across from bldg. 811/ pipes between inst. and boiler cuthouses L-3 39857 9/07/11
N/A

Walked over all soil/asphalt and concrete piles from BGRR engineering cap work on the south excavation area. N/A

Background in area ranged from 6500-7800 cpm. Readings ranged from 6500-13,500 cpm.

Investigated 13,500 reading, dugout 1 foot of dirt and found rock that was 2X3X1 and read 18,237 counts on a one LEGEND

/\ - AIR SAMPLE LOCATION

D - MASSLINN SURVEY LOCATION # - DIRECT FRISK LOCATION

% XXX = contact reading Y = radiation type ZZZ = reading (@ 30cm l
AIRBORNE ACTIVITY SURVEY
Field Analysis
Sample # Duration |Flow Rate cpm nCilec % DAC
. . . . - N/A I
Surveyed two standpipes between boiler and instrument cuthouse. Two smears in each pipe and also frisked |
outside and inside of pipes. Lud-3 background at 80 cpm with same reading inside and outside pipe while frisk- DOSE RATE (HIGHEST)
ing. Pipes are filled with concrete to within 1.5 feet of top of pipe. L-2221 readings showed bkdg. Levels inside CONTACT READING N/A I
pipe at 12,500 cpm.
GENERAL AREA READING N/A
MASSLINN SURVEY RESULTS (in dpm)
N/A 5. N/A
6.
7.
4. 8. A 4
SMEAR SURVEY RESULTS (dpm/100cm?) (0, J(p-y) °H
See 8.  Attached |1  Results
2. Batch 9. Number 1. 27,811
10. 17,
4. 1L 18.
5. 12. 19. I
Surveyed By Date: 3/28/11 Reviewed By: g a’%//(

FS-SOP-1000
Attachment 9.2




3/26/11

Activity Report 9:22:48 AN

I/S PNPG BY CUTHOUSE FOR EXPANSION JOINT

Batch Name: 27,811  Acquisition Date: 3/26/11

Batch ID: 1 Minute Smear Analysis - 201103260915 Acquisition 1.0

Time:
Group: D (minutes)
NRRRRIALRAS
Device: S5 XLB Operating
Voltage: 1,350.0
. (volts)
Selected Geometry: 1/8" Stainless Steel
Efficiency Factors
Alpha Beta Efficiency: :
Efficiency: 0.27 0.00 (%) 0.19 0.00
(%)
Sample ID uanti Alpha 2c  AlphaMDA  BetaActivity 2o Beta MDA
—(DPM) ‘ —(DPM) —(DPM) —(DPM)

20110326091556-D1 0.00 -0.01 0.01 9.99 31.27 25.53 14.10
20110326091856-D2 0.00 -0.01 0.01 9.99 15.63 18.05 14.10
20110326092016-D3 0.00 -0.01 0.01 9.99 15.63 18.05 14.10
20110326092137-D4 0.00 0.01 9.99 10.42 14.74 14.10

0.00

e MM



Instrument House. 4 smears were taken inside the piping after it was cut
at ground level. 2 taken upstream of the cut and 2 taken down stream

( the piping that will be left in the ground ). 1 smear taken of copper
piping that was also removed. Performed a direct frisk of the inside

of the piping and of the copper piping. No Detectable Contamination

Attachment 9.2

Found.
. Vs /___—————-—“
Surveyed B)// “~7Eugene E. Houseknecht II Date: 03-22-2011 Reviewed By:
FS-SOP-1000 !

INSTRUMENT
[d ROUTINE [ SPECIAL
e o O rwp # WP#_324-19 Model # Serial # CAL DUE
LOCATION & EQUIPT. Secondary Air Piping DATE: _03-22-11 TIME: 1045 LUD-3 44141 02-03-2012
South Side N/A N/A N/A
Performed a survey on Secondary Air Piping on the South Side of the
. LEGEND

O - SMEAR SURVEY LOCATION A - AIR SAMPLE LOCATION

D - MASSLINN SURVEY LOCATION # - DIRECT FRISK LOCATION

XXXY

S XXX = contact reading Y = radiation type ZZZ = reading @ 30cm

AIRBORNE ACTIVITY SURVEY

Field Analysis
Sample# | Duration |Flow Rate cpm pCilce % DAC
N/A >i
DOSE RATE (HIGHEST)
CONTACT READING N/A
GENERAL AREA READING N/A
MASSLINN SURVEY RESULTS (in dpm)
1. N/A 5, N/A
2. 6.
3. 2
4. 8
SMEAR SURVEY RESULTS (dpm/100em®) (e, )(8-y) *H |}
L See 8.  Attached |15  Results
2. Batch 9. Number 16. 27768
3. 10. 17,
4. ) 11, 8.
5. 12. 19.
6. 13. 20.
7 v 14. 4 21. 4
L Date: Y
Page 1 of 2




3/22/11

Activity Report 11:01:52A!

ENGD CAP 2ND AIR PIPING SOUTH SIDE

Batch Name: 27,768 Acquisition Date: 3/22/11

Batch ID: 1 Minute Smear Analysis - 201103221053 Acquisition 1.0

Time:
Group: D (minutes)
Device: S5XLB Operating
: Voltage: 1,350.0
. (volts)
Selected Geometry: 1/8" Stainless Steel
Efficiency Factors
Alpha Beta Efficiency:
Efficiency: 0.27 0.00 (%) 0.19 0.00
(%)
Sample ID uanti Alpha 26  AlphaMDA  BetaActivity 20 Beta MDA
' —(DPM) —(DPM) —(DPM) —(DPM)

20110322105340-D1 0.00 0.00 0.01 9.99 10.42 14.74 14.10
20110322105641-D2 0.00 -0.01 0.01 9.99 15.63 18.05 14.10
20110322105801-D3 0.00 0.00 0.01 9.99 10.42 14.74 14.10
20110322105921-D4 0.00 -0.01 0.01 9.99 15.63 18.05 14.10
20110322110031-D5 0.00 0.00 0.01 9.99 10.42 14.74 14.10

Reviewed by:




INSTRUMENT

Performed a walk over survey on the North Side of the Future Boiler
Dog House and between the Future Boiler Dog House and Instrument
Hose after the asphalt was removed and before the work crew removed

any soil. Background checks were performed.

North Side of the Future Boiler Dog House. One taken on the East

Readings during the walk over were from 2754 to 3720 cpm.

Between the Future Boiler and the Instrument House. One taken on the

South and North Ends and one in the middle. Background range was

2732 to 3011 cpm. Readings during the walk over were from 2512 to

0 ROUTINE {J SPECIAL
O rwp# wp#  324-19 Model # Serial # CAL DUE
LOCATION & EQUIPT. South Side Walk Over DATE: 03-18-11 TIME: 0930 LUD-2221 211780 12-09-2011
Collimated Survey N/A N/A N/A
Collimated Survey performed for Engineering Cap.
y y
LEGEND

O - SMEAR SURVEY LOCATION
[[] - MASSLINN SURVEY LOCATION

XXXY
244

Z/\ - AIR SAMPLE LOCATION

# - DIRECT FRISK LOCATION

XXX = contact reading Y = radiation type ZZZ = reading @ 30cm

AIRBORNE ACTIVITY SURVEY

Field Analysis

end, one on the West end . Background ranged from 2900 to 3423 cpm.

Sample# | Duration |Flow Rate cpm uCifee %DAC §
N/A >|
DOSE RATE (HIGHEST) I
CONTACT READING N/A I
GENERAL AREA READING N/A I
MASSLINN SURVEY RESULTS (in dpm) I
N/A 5. N/A |
6.
7.
4. 8.
SMEAR SURVEY RESULTS (dpm/100cm?) (0, )(p-y) *H
See 8. Attached {15  Results
Batch s.  Number 16. N/A

10.

11

12.

2938 cpm.
L /
Surveyed By %Eugene E. Houseknecht [I Date: 03-18-2011 Reviewed By: | |
FS-SOP-1000

Attachment 9.2




ASON FOR

8100 cpm. 4 soil samples were taken.

Performed a walk over survey of the dirt removed from under the
concrete stairs on the South East Side of Bldg 701. The dirt was
surveyed by Building 811 in 2 10 yard piles no more than 2 feet deep.

6 background check were performed. Background range was from 7300

to 7600cpm. Readings during the walk over were from 7200 to

O - SMEAR SURVEY LOCATION

] - MASSLINN SURVEY LOCATION

XXXY
72

A - AIR SAMPLE LOCATION

# - DIRECT FRISK LOCATION

XXX =contact reading Y = radiation type ZZZ = reading @ 30cm

. . INSTRUMENT I
0 ROUTINE [0 SPECIAL
: e e e L Rwp# wep# _ 324-19 Model # Serial # CAL DUE |
LOCATION & EQUIPT. South East Side Walk Over DATE: 03-16-11 TIME: 1445 LUD-2221 211780 12-09-2011 |
N/A N/A N/A
Survey performed for Engineering Cap. l [
' LEGEND

AIRBORNE ACTIVITY SURVEY

Field Analysis

Sample# | Duration |Flow Rate|  cpm pCilce % DAC |
N/A >
DOSE RATE (HIGHEST)
CONTACT READING N/A
GENERAL AREA READING N/A

MASSLINN SURVEY RESULTS (in dpm)

Surveyed By

%gene E. Houseknecht Il Date: 03-16-2011
7’

Reviewed By:

FS-SOP-1000
Attachment 9.2

Date: 317 (//(

N/A 5. N/A
6.
7.
4, 8. ,
SMEAR SURVEY RESULTS (dpm/100cm?) (e, )(B-y) *H
See 8. Attached 15, Results
Batch 5. Number 16. N/A
10, 17,
4. 11 18.
12, 19.
13, 20.
v 14, v 21 v

Page 1 of 1




C.0.C.# N/A

ERP GAMMA ANALYSIS SUMMARY

P. SULLIVAN 631 897-3202

LINE# SAMPLE #

WEIGHT
(GRAMS)

SAMPLE DESCRIPTION / LOCATION

COUNT DATE: 03/17/2011-A

PAGE 1 OF 1

RESULTS

1

031711-001

1157

SOUTH VAULT OVERBURDEN - ENG. CAP

37Cs (0.14 pCi/gm) + BACKGROUND

031711-002

1308

SOUTH VAULT OVERBURDEN - ENG. CAP

37Cs (0.17 pCi/gm) + BACKGROUND

031711-003

1073

NORTH VAULT OVERBURDEN - ENG. CAP

¥7Cs (0.13 pCilgm) + BACKGROUND

031711-004

1258

NORTH VAULT OVERBURDEN - ENG. CAP

¥7Cs (0.09 pCifgm) + BACKGROUND
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4 SAMPLES TOTAL




ASON FOR

[] ROUTIN [0 SPECIAL INSTRUMENT I
O rwe# K wpa 324-19 Model # Serial # CAL DUE
LOCATION & EQUIPT. South Side Walk Over DATE: 03-17-11 TIME: 1310 LUD-2221 211780 12-09-2011
Collimated Survey N/A N/A N/A
Collimated Survey performed for Engineering Cap. l
LEGEND
Performed a walk over survey on the North Side of the Below Ground O - SMEAR SURVEY LOCATION /X - AIR SAMPLE LOCATION
D - MASSLINN SURVEY LOCATION # - DIRECT FRISK LOCATION
Ducts between the Cut House and the Instrument House after the asphalt | 25 o= consraing v =aduionpe 222 =resing @ 300m
AIRBORNE ACTIVITY SURVEY
was removed and before the work crew removed any soil. 2 background Fied Analyi
. Sample # Duration {Flow Rate cpm nCi/ee % DAC
N/A >
check were performed. One taken on the East end, one on the West end
DOSE RATE (HIGHEST)
. . CONTACT READING N/A
and one in the middle. Background ranged from 2853 to 3805 cpm. i
. GENERAL AREA READING N/A
' MASSLINN SURVEY RESULTS (in dpm) |
Readings during the walk over were from 2750 to 3530 cpm. N/A s N/A
6.
7.
4. s
SMEAR SURVEY RESULTS (dpm/100cm?) (0,)(8-y) °H
See &  Attached [15  Results
2. Batch 9. Number 16. N/A

10.

17.

18,

19.

20.

2L / 1 y - A
Surveyed By / %gene E. Houseknecht Il Date: 03-17-2011 Reviewed By: _(_/\/\m\ N Date: _3 ’ L7 [
FS-SOP-1000 r
Attachment 9.2

Page 1

of 1




ON FOR

= - INSTRUMENT
[J ROUTINE [] SPECIAL
- _ L rwp # WP#_324-19 Model # Serial # CAL DUE
LOCATION & EQUIPT. Pipe Survey DATE:__03-17-11 TIME: 1130 LUD-3 50631 01-04-2012
N/A N/A N/A
Surveyed the Pipe on the South side of Building 701 located just West of ]
LEGEND

the old Duct Services Building. Pipe goes down into the Below Ground | O -sesurveviocsron A - amsws ocariox

[[] - MASSLINN SURVEY LOCATION # -DIRECT FRISK LOCATION

Ducts, and is filled with concrete. Performed direct frisk of the cut pipe | 55  oo-consciresing v =sadiiontype 222 eating @ 20em

AIRBORNE ACTIVITY SURVEY

that was left in the duct, no detectable contamination was found. 2 ~ Field Analyss
Sample # Duration |Flow Rate cpm nCi/ee % DAC
. . N/A >
smears were taken. The pipe that was cut off was placed into an
DOSE RATE (HIGHEST)
. CONTACT READING N/A
Intermodal for disposal.
GENERAL AREA READING N/A

MASSLINN SURVEY RESULTS (in dpm)

I N/A s, N/A

2 6.

3. ) 7.

4. 8.

SMEAR SURVEY RESULTS (dpm/100cm?) (0, )(8-7) °H

B See & Attached [  Results
2. Batch 9. Number 16. 27722
3. 10. - 17.

4 il 18,

S 12, 19

6 13. 20,

T, 7. v 1. v ( 21:_ \ 4
Surveyed By_/ )&% Eugene E. Houseknecht H Date: 03-17-2011 Reviewed By: A Date: % / 17 / 1/

FS-SOP-1000 Y !
Attachment 9.2 Page 1 of 2




3/17711

Activity Report 10:50:45A1

PIPE ON SOUTH SIDE OF BLDG 701

Batch Name: 27,722 Acquisition Date: 3/17/11

Batch ID: 1 Minute Smear Analysis - 201103171046 Acquisition 1.0

' Time:
Group: D (minutes)
Device: S5 XLB Operating
Voltage: 1,350.0
. (volts)
Selected Geometry: 1/8" Stainless Steel
Efficiency Factors .
Alpha ' Beta Efficiency:
Efficiency: 0.27 + 0.00 (%) 0.19 E = 0.00
(%)
Sample ID Quantity  Alpha 2c  AlphaMDA  BetaActivity 20 Beta MDA
—(DPM) —(DPM) —(DPM) —(DPM)

20110317104624-D1 ' 0.00 0.00 0.01 9.99 1042 14.74 14.10
20110317104924-D2 0.00 -0.01 0.01 9.99 20.84 20.84 14.10

Reviewed by:

p C;b < Z (e, 2
AT
e

g 7l



ASON FOR

engineered cap project.

cuthouse’s and former DSB building pad.

accumulated soil.

Soil/Asphalt is from the southernmost part of excavation around

‘Background reading 6500-7500 cpm (uncollimated).
Readings ranged from 6500-9000 cpm while traversing all piles.

Awaiting composite sample results from GEL for final disposition of

O - SMEAR SURVEY LOCATION

[] - MASSLINN SURVEY LOCATION

XXXY
Z7Z

. - INSTRUMENT l
[0 ROUTINE [0 SPECIAL
0 rRwp# wp# 324-19 Model # Serial # CAL DUE
LOCATION & EQUIPT.  Across from building 811 DATE: 3/15/11 TIME: 0945 L-2221 211784 12/09/11
Overburden soil pile staging area for BGRR engineered cap N/A N/A N/A
. . . v v
Walked over soil and asphalt piles from survey unit #2 for the BGRR ——

A - AIR SAMPLE LOCATION

# - DIRECT FRISK LOCATION

XXX = contact reading Y = radiation type ZZZ = reading (@ 30cm

AIRBORNE ACTIVITY SURVEY

Field Analysis
Sample#  |Duration |Flow Rate|  cpm pCiiee % DAC
N/A >
DOSE RATE (HIGHEST)
CONTACT READING N/A

GENERAL AREA READING

MASSLINN SURVEY RESULTS (in dpm)

N/A 5. N/A
6.
7.
\ 4 8 v
SMEAR SURVEY RESULTS (dpm/100cm?) (2, )(-y) °H
See 8. Attached |15  Results
Batch 9. Number

10.

16. N/A

N/A I
i

Date:

3/16/11

Reviewed By: > J

! 114
Surveyed By Hollander /;Lw X_ ,/ //{_A
7 AL

FS-SOP-1000
Attachment 9.2




A20H FOR al INSTRUMENT l
[J ROUTINE [1 SPECIAL
O rwp # wp#  324-19 . Model # Serial # CALDUE
LOCATION & EQUIPT. South East Side Walk Over DATE: 03-16-11 TIME: 1445 LUD-2221 211780 12-09-2011
N/A N/A N/A |
Survey performed for Engineering Cap. |
LEGEND
Performed a walk over survey of the dirt removed from under the O - sMEAR SURVEY LOCATION /X - AIR SAPLE LOCATION
D - MASSLINN SURVEY LOCATION # - DIRECT FRISK LOCATION
concrete stairs on the South East Side of Bldg 701. The dirt was B0 000 comactreading Y = raditon type 222 = resing @ 30cm
AIRBORNE ACTIVITY SURVEY |
surveyed by Building 811 in 2 10 yard piles no more than 2 feet deep. | Fiel Aualysis ‘
Sample# | Duration |Flow Rate cpm uCilee % DAC
6 background check were performed. Background range was from 7300 A d
DOSE RATE (HIGHEST)
to 7600cpm/min. Readings during the walk over were from 7200 to GE::::;T:::M 1:1//12
\'1'|'1 MASSLINN SURVEY RESULTS (in dpm)
81000 cpm/min. 4 soil samples were taken. L N/A s N/A
2. 6.
3. 7. . I
4. 8. I
SMEAR SURVEY RESULTS (dpm/100cm?) (o, )(B-y) °H I
1 See 8. Attached |’ Results
2. Batch 9. Number 16. N/A
3. 16. 17.
4. 1L 18.
5. 12. 19. '
6. 13, 20, I
Surveyed By W%’%ﬁugﬂene E. Houseknecht I Date: 03-16-2011 Reviewed By:
FS-SOP-1000 o
Attachment 9.2 Page 1 of 1




C.O.C.# N/A
M. ROBLES 631. 708.6343

WEIGHT

(GRAMS) SAMPLE DESCRIPTION / LOCATION

ERP GAMMA ANALYSIS SUMMARY

COUNT DATE: 03/16/2011-A

PAGE 1 OF 1

RESULTS

LINE# SAMPLE #

'¥Cs (26.0 pCi/gm) 60Co (2.7 pCilgm) 241Am (4.17 pCi/gm)+ BACKGROUND

1 | 031611-001 | 1498 136' PILE TOP RUBBLE EAST

2 | es1611002 | 1810 136 PILE TOP RUBBLE EAST 60Co (1.53 pGilgm) 152Eu (7.96 pCilgm) + BACKGROUND
3 | 031611-003 | 1327 SE SOIL UNDER STAIRS BGRR *¥'Cs (0.13 pCilgm) + BACKGROUND
4 | 030611-004 | 1153 SE SOIL UNDER STAIRS BGRR *¥'Cs (0.05 pCilgm) + BACKGROUND
5 | 031611-005 | 1202 SE SOIL UNDER STAIRS BGRR *¥'Cs (0.07 pCilgm) + BACKGROUND
6 | 031611-006 | 1001 SE SOIL UNDER STAIRS BGRR "¥'Cs (0.13 pCilgm) + BACKGROUND
7

8

9

10

11

12

13

14

15

16

17

6 SAMPLE TOTAL



ASON FOR

EI ROUTIN [0 SPECIAL INSTRUMENT
O rRwe# wp# 324-19 Model # Serial # CAL DUE
LOCATION & EQUIPT. South Side Walk Over DATE: 03-14-11 TIME: 1215 LUD-2221 211780 12-09-2011 I
Collimated Survey . N/A N/A N/A I
Collimated Survey performed for Engineering Cap.
. LEGEND
Performed a walk over survey on the South Side of Bldg 701 after O -suzam smveviocaTon /A, - AR swpLE LOCATION
D - MASSLINN SURVEY LOCATION # - DIRECT FRISK LOCATION
the asphalt was removed and before the work crew removed any soil. XY 00X comatreading = radiaion ype 227~ reading @ 306m
AIRBORNE ACTIVITY SURVEY
2 background check were performed. One taken on the North end of the | Field Ansysi
Sample # Duration |Flow Rate cpm nCi/ce % DAC
|
: N/A >
was 3015 cpm/min and the one taken on the South end was 2735 cpm/ 1
DOSE RATE (HIGHEST) I
. . . . CONTACT READING N/A
min.. Readings during the walk over were from 2300 to 3400 cpm/min.
GENERAL AREA READING N/A
MASSLINN SURVEY RESULTS (in dpm) I
1 N/A 5. N/A |
2. 6.
!
3. 7.
4, 8.
SMEAR SURVEY RESULTS (dpm/100cm®) (o, )(8-7) *H
L See & Attached |5  Results
2. Batch 9. Number 16. N/A

B K2 10. 17.

4. 11. 18. I

S. 12. 19.

2 -

Surveyed By / g Eugene E. Houseknecht II Date: 03-14-2011 Reviewed By:
FS-SOP-1000 -

Attachment 9.2




] SPECIAL INSTRUMENT
O rwp# wp# 324-31 Model # Serial # CAL DUE
LOCATION & EQUIPT. Bldg. 701 cuthouse area DATE: 3/10/11 TIME: 14:00 Tennelec 67705 4/23/11
South area for bgrr engineered cap L-2221 211784 12/9/11
Lud-3 50631 1/4/12
20” clean air intake(secondary air). Pipe comes out of cuthouse wall and N/A
C goes in to ground about 10 feet south of cuthouse. Removed pipe cap LEGEND
Pipe cap and surveyed inside pipe. Direct scan inside pipe with NAI 2x2 reads
u 4500 cpm with background at plane of pipe opening reading 9,000 cpm. O - smear surveY LocaTION £\ - AIR SAMPLE LOCATION
Direct frisk of pipe reveals background levels at 80 cpm w/ LUD-3., [] - MASSLINN SURVEY LOCATION - DIRECT FRISK LOCATION
t Four smears taken on bottom,two sides and pipe opening w/ results at- ' #
taphed. Also obtained 500 ml marinelli of rust/debris from bottom of XXXY X = contactreaing ¥ = radistion type 227 = reading @ 3em
h pipe w/ results attached.
” AIRBORNE ACTIVITY SURVEY I
O \\ Field Analysis
u Sample # Duration |Flow Rate cpm nCifec % DAC
steps Drywell sump approx. two feet deep for N/A >
S roof drain and also houses instrument DOSE RATE (HIGHEST
lines. Direct frisk of all lines and walls ( )
e is at bkgd. levels of 80 cpm. NAI 2x2 CONTACT READING N/A
scan inside bottom of drywell reads GENERAL AREA READING N/A I
5000 cpm with bkgd. at opening of :
A drywell at 8500 cpm. One masslin wipe MASSLINN SURVEY RESULTS (in dpm) 1
taken on walls and lines. <1k/las 5. N/A l
6. ‘
Roof drain ).
4, 8. v
SMEAR SURVEY RESULTS (dpm/100cm?) (0. )(p-y) ‘H
See &  Attached |5  Results I
2 Batch 9. Number 16. 27,648 I
10. 17.
4. 11, 18.
12, 19.
13. 20.
, . 4 . .
1 4. /] [aN
Surveyed By  Hollander :/ A y // / / Date:  3/10/11 Reviewed By: \)\)__ \
7 7 hd Vv V , l S ¥
FS-SOP-1000 /
Attachment 9.2 Page 1 of 3




3/10/11

Activity Report 2:27:24PN

20" CLEAN AIR INTAKE AT CUTHOUSE

Batch Name: 27,648 Acquisition Date: 3/10/11

Batch ID: 1 Minute Smear Analysis - 201103101420 Acquisition 1.0

. Time:
Group: D (minutes)
Device: S5 XLB Operating
. Voltage: 1,350.0
. (volts)
Selected Geometry: 1/8" Stainless Steel
Efficiency Factors
Alpha Beta Efficiency:
Efficiency: 0.27 + 0.00 (%) 0.19 0.00
(%)
Sample ID uanti Alpha 2c  AlphaMDA  Beta Activity 2o Beta MDA
—(DPM) —(DPM) —(DPM) —(DPM)

20110310142032-D1 0.00 -0.01 0.01 9.99 15.63 18.05 14.10
20110310142332-D2 0.00 3.68 7.39 9.99 20.70 20.85 14.10
20110310142453-D3 0.00 3.68 7.39 9.99 41.54 29.48 14.10
20110310142613-D4 0.00 -0.01 0.01 9.99 36.48 27.58 14.10

Reviewed by: /]/\N\

I



C.0.C.# N/A
P. SULLIVAN 631 897-3202

. WEIGHT
LINE# SAMPLE# (GRAMS) SAMPLE DESCRIPTION / LOCATION

ERP GAMMA ANALYSIS SUMMARY

COUNT DATE: 03/10/2011-B

PAGE 1 OF 1

RESULTS

1

031011-013

751

20" AIR LINE - SOUTH CUTHOUSE

¥7Cs (0.93 pCilgm) + BACKGROUND

© (0 N O o AW N

N
o

12

13

14

15

16

17

18

19

20

21

22

23

24

25

1 SAMPLE TOTAL




INSTRUMENT |
[J ROUTINE [1 SPECIAL
} | O rwp# wp# 324-19 Model # Serial # CAL DUE I
LOCATION & EQUIPT.  Cooling vaults ‘S’ of bldg. 701 DATE: 3/8/11 TIME: 15:20 Tennelec 67705 4/23/11 I
Initial entry to two cooling vaults north of doghouses on south side of bldg. 701 L-2221 211784 12/9/11
Lud-3 50631 1/4/12
Scanned floors/walls and piping in both vaults and all levels at bkgd. reading’s (bkgd. at 4500-6000 cpm uncolli- N/A
mated). LEGEND

Random direct frisk’s taken on 20 % of floor/walls and piping and all reading’s were at bkgd. levels(80-100 cpm).

Ten smear’s obtained on wall’s and piping in each vault.

Two marinelli’s obtained in each vault off floor for gamma analysis. Results attached . First count was initial with
samples wet and second count was final with samples dried out.

VAvLiT

XXXY

O - SMEAR SURVEY LOCATION

A - AIR SAMPLE LOCATION

D - MASSLINN SURVEY LOCATION # - DIRECT FRISK LOCATION

XXX = contact reading Y = radiation type ZZZ = reading (@ 30cm

et
OISO SN S S T

-

, A0RTH

bYTIL Lu;i-i

)
3
L}

NN N X

l{

COovTH  VAVLT

il

?—q -

Lt‘,vi'f'-

777
AIRBORNE ACTIVITY SURVEY
Field Analysis
Sample # Duration |{Flow Rate cpm nCilee % DAC
N/A >

DOSE RATE (HIGHEST)

CONTACT READING N/A
GENERAL AREA READING N/A
MASSLINN SURVEY RESULTS (in dpm)
L N/A s N/A |
2. 6.
1 E3 7
4. 8. v
SMEAR SURVEY RESULTS (dpm/100em®) (o X(B-) *H |}
L See 8. Attached [|'5  Results I
2. Batch 9. Number 16. 27631

10.

FS-SOP-1000
Attachment 9.2

- i\
Surveyed By Hollander [}XV hv‘\l\rld M

Date:

3/9/11

Reviewed By:




3/8/11

Activity Report 3:41:34PM

N AND S COOLING VAULTS SOUTH OF 701

Batch Name: 27,631 Acquisition Date: 3/8/11

Batch ID: 1 Minute Smear Analysis - 201103081513 %?qlﬁsiﬁon 1.0

me:
Group: D (minutes)
Device: S5XLB Operatin
Vgltage: 8 1,350.0
(volts)
Selected Geometry: 1/8" Stainless Steel
Efficiency Factors
élﬂ‘zl::itncy; 0.27 £ 0.00 et oy Y oo 0.00
(%)
Sample ID uanti Alpha 2c  AlphaMDA  BetaActivity 26~ BetaMDA
—(DPM) —(DPM) —(DPM) —(DPM)

20110308151411-D1 0.00 -0.01 0.01 9.99 31.27 25.53 14.10
20110308151712-D2 0.00 -0.01 0.01 9.99 36.48 27.58 14.10
20110308151832-D3 0.00 -0.01 0.01 9.99 20.84 20.84 14.10
20110308151952-D4 0.00 -0.01 0.01 9.99 31.27 25.53 14.10
20110308152102-D5 0.00 -0.01 0.01 9.99 26.05 2331 14.10
20110308152222-D6 0.00 0.00 0.01 9.99 10.42 14.74 14.10
20110308152342-D7 0.00 3.69 7.39 9.99 10.28 14.74 14.10
20110308152452-D8 0.00 -0.01 0.01 9.99 15.63 18.05 14.10
20110308152612-D9 0.00 0.00 0.00 9.99 5.21 10.42 14.10
20110308152722-D10 0.00 -0.01 0.01 9.99 20.84 20.84 14.10
20110308152842-D11 0.00 0.00 0.00 9.99 5.21 10.42 14.10
20110308153002-D12 0.00 -0.01 0.01 9.99 26.05 23.31 14.10
20110308153112-D13 0.00 ‘ 0.00 0.00 9.99 5.21 10.42 14.10
20110308153232-D14 - 0.00 -0.01 0.01 9.99 20.84 20.84 14.10
20110308153353-D15 0.00 -0.01 0.01 9.99 15.63 18.05 14.10
20110308153503-D16 0.00 3.69 7.39 9.99 10.28 14.74 14.10
20110308153623-D17 0.00 -0.01 0.01 9.99 20.84 20.84 14.10
20110308153743-D18 0.00 -0.01 0.01 9.99 15.63 18.05 14.10
20110308153853-D19 0.00 - -0.01 0.01 9.99 15.63 18.05 14.10
20110308154013-D20 0.00 -0.01 0.01 9.99 15.63 18.05 14.10

Reviewed by: ,«’{ 7




C.O0.C.# N/A

ERP GAMMA ANALYSIS SUMMARY

P. SULLIVAN 631 897-3202

COUNT DATE: 03/09/2011-A

PAGE 1 OF 1
WEIGHT
LINE# SAMPLE# (GRAMS) SAMPLE DESCRIPTION / LOCATION RESULTS
1 | 030811-001 | 1015 NORTH VAULT - 001 "¥'Cs (0.29 pCilgm) + BACKGROUND
2 | 030811-002 | 1315 NORTH VAULT - 002 "*'Cs (0.27 pCilgm) + BACKGROUND
3 | 030811-003 | 1104 SOUTH VAULT - 001 "*'Cs (0.90 pCi/lgm) + BACKGROUND
4 | 030811-004 | 967 SOUTH VAULT - 002 "¥'Cs (2.54 pCilgm) + BACKGROUND
5
6 SAME SAMPLES AFTER DRYING
7 | 030911-001 [ 901 NORTH VAULT - 001 DRY "¥'Cs (0.27 pCilgm) + BACKGROUND
8 | 030911-002 | 912 NORTH VAULT - 002 DRY '¥’Cs (0.41 pCilgm) + BACKGROUND
9 | 030911-003 | 1042 SOUTH VAULT -001 DRY "¥'Cs (1.03 pCilgm) + BACKGROUND
10 | 030911-004 | 983 SOUTH VAULT -002 DRY "'Cs (2.69 pCilgm) + BACKGROUND
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25

4 SAMPLES TOTAL




IS 12
=
e
ns

13z

Unit 1

X INSTRUMENT I
O ROUTINE [[1 SPECIAL
. - : ; , O Rwp# WP # Model # Serial # CAL DUE
'LOCATION & EQUIPT. Building 701 DATE: 03/04/11 TIME: 15:00 L2221 211784 12/9/11
Pre-excavation samples of dirt prior to engineering cap installation Lud-3 50534 11/4/11 I
N/A
Performed dirt sampling in survey unit #2 in preparation for start of engineering cap work. N/A
LEGEND
L-2221 readings at sample points were all at bkgd. levels (2800-6000 cpm collimated)
. . . . . I O - SMEAR SURVEY LOCATION A - AIR SAMPLE LOCATION
All sampling tool’s masslin wiped at end of day with no activity detected.
All HPGE results are at bkgd. levels....samples to be composited and sent to GEL for further analysis. [] - MASSLINN SURVEY LOCATION 4 - DIRECT FRISK LOCATION
- - - - - e — — — - DU —XZ%(%Z! XXX = contact reading Y = radiation type ZZZ = reading @ 30cm
A 2 185 19% 260 1ET 175 ATS 1(% 150 255 1§D l-is. .\»vs’ :‘KS 132 426 3123 13€ 1€ 1CE iIT S5 ST 88 ED 7S Ts 35 55 K 5 3% 33 5
S L ) .. ,- AIRBORNE ACTIVITY SURVEY
2 — Map North 2
FSS sample point- o o
- L e Field Analysis
Sample # Duration |Flow Rate cpm nCifec % DAC
o N/A
- S BGRR : o DOSE RATE (HIGHEST)
£ 2 . R
= Bldg 701 = .. CONTACT READING N/A
- G e GENERAL AREA READING N/A

MASSLINN SURVEY RESULTS (in dpm)

<1k 5. <1k

132

135
135

135

2. 6.

155

‘|
>
” |

| l

FS-SOP-1000 {M
Attachment 9.2

‘:‘:@ 4. v 8. v

l SMEAR SURVEY RESULTS (dpm/100cm®) a, By, °
,i L See 8.  Attached [15  Results
- 2 Batch . Number | N/A
:]E 3 10. 17

-Ez 4. i1 18

:E S. 12. : 19.

EE:;: 6. 13. 20.

r e mim e e wee wan tas ver i7a tmAREaAGARG SSA aS wn L%A La 126 1o w1€ 115 g5 a5 : wo ss o e 7o s ez s s ax cm ax aw . v 14, v 21. 4
Surveyed By  Hollander/Pove ' _ //% Date: 3/04/11 Reviewed By: \\\\_ _D_ate:Q'-F\u \
-

3
Page 1 of __2=-ap




All sampling tool’s masslinn wiped at end of day with no activity detected.

All HPGE results are at bkgd. levels....samples to be composited and sent to GEL for further analysis.

32 338 18 zas

330 185 180 105 36T 376 27T 3CE 155 2SS 383 138 aco :3€ 155 3136 335 135 34C 108 335 95 50 8S  es  ie

FSS sample point

o

O - SMEAR SURVEY LOCATION

] - MASSLINN SURVEY LOCATION

INSTRUMENT
[0 ROUTINE [0 SPECIAL
L RWP# WP# 324-19 Model # Serial # CAL DUE

LOCATION & EQUIPT. Building 701 DATE:__03/04/11 TIME: 15:00 L-2221 211784 12/9/11

Pre-excavation samples of dirt prior to engineering cap installation Lud-3 50534 11/4/11
N/A 4
Performed dirt sampling in survey unit #2 in preparation for start of engineering cap work. N/A 4'

LEGEND

A - AIR SAMPLE LOCATION

# - DIRECT FRISK LOCATION

XXX = contact reading Y = radiation type ZZZ = reading @ 30cm

AIRBORNE ACTIVITY SURVEY

Sample #

Duration

Filow Rate

Field Analysis

cpm uCifec

% DAC

N/A

\4
v—

DOSE RATE (HIGHEST)

CONTACT READING

N/A

GENERAL AREA READING

N/A

MASSLINN SURVEY RESULTS (in dpm)

/Z/ Date: 3/04/11

Surveyed By  Hollander/Dove

<1k s. <1k
6.
.,
- :"Q\\ .. @ N a?é 1: s v 8. v 1
T S ‘ : Pl
- —de o - : 1 | | SMEAR SURVEY RESULTS @pm/t00cu’) o, -1, 'H |
&a See 8. Attached 5. Results I
suryey s i
UnifZ"."““ Tes oo sTEiaiTee z0e Batch 9, Number 16. N/A I
10. 17.
13 Jas
—p 1 [ee | B4 11 18.
.%"-0--.... § ;:: 12 19.
8 T ¥ieeq, ,“.““ : 250
U it 13. 20,
e e e e e e e T e r e e e ] ” I - 7

Reviewed By: ;g ; ; ; \Q @X Date: > ]\

FS-SOP-1000
Attachment 9.2

Page 2 of

3




C.O0.C.# N/A

ERP GAMMA ANALYSIS SUMMARY

COUNT DATE: 03/04/2011-A
M. ROBLES 631 708-6343
PAGE 1 OF 1
WEIGHT
LINE# SAMPLE# (GRAMS) SAMPLE DESCRIPTION / LOCATION RESULTS
BACKGROUND
1 | 030411-001 | 990 ENG. CAP SU2 - 008
BACKGROUND
2 |030411-002 | 996 ENG. CAP SU2 - 009
BACKGROUND
3 | 030411-003 | 1063 ENG. CAP SU2 - 010
BACKGROUND
4 | 030411-004 | 960 ENG. CAP SU2 - 011 ~
BACKGROUND
5 | 030411-005 | 1133 ENG. CAP SU2 - 012
BACKGROUND
6 | 030411-006 | 1198 ENG. CAP.SU2 - 013
137 .
7 | 030411007 | 955 ENG. CAP SU2 - 014 Cs (0.13 pCi/gm) + BACKGROUND
BACKGROUND
8 | 030411-008 | 969 ENG. CAP SU2 - 015
137 .
9 | 030411-009 | 914 ENG. CAP SU2 - 016 Cs (0.43 pCi/gm) + BACKGROUND
BACKGROUND
10 | 030411-010 | 947 ENG. CAP SU2 - 017
137 .
11 | 030411-011 | 936 ENG. CAP SU2 - 018 Cs (0.52 pCilgm) + BACKGROUND
BACKGROUND
12 | 030411-012 | 969 ENG. CAP SU2 - 019
' 137 .
13 | 030411-013 | 929 ENG. CAP SU2 - 020 Cs (0.93 pCi/gm) + BACKGROUND
BACKGROUND
14 | 030411-014 | 1112 ENG. CAP SU2 - 021
BACKGROUND
15 | 030411-015 | 1249 ENG. CAP SU2 - 022
137 .
16 | 030411-016 | 817 ENG. CAP SU2 - 023 Cs (0.09 pCi/gm) + BACKGROUND
17
18
19
20
21
22
23
24
25

Dove -

16 SAMPLES TOTAL
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FAEN

NATIONAL LABORATORY

PO.#

Chain of Custody No. '

Fa 8t
&

Requires EDD @ SAMPLING CHAIN OF CUSTODY- Axfﬁ‘
pomade | G
| b ;
SE |
Name: ﬁ:p 'f .
o
Contact: A ﬁ% ]
i i Email Re;zqrtsTo: Email/Fax: ’ Contact: ‘ F hf ¥ a4 52 ;gz’,x\ 7 g;‘ & g«? i ‘:; i)
by il e s B o W i Sampler: L it __| Phone: e ) i | S
: iy i " -| Email/Fax: & w
< ;ﬁ%‘ w
& | [~ &
- , 2 :
ey ] ] o P A v I B L O P
Comments: : g § E;;_ s ;i
$ o S 3 1 %
T — I|EIEIE | 2|, |e
R FAdditignal Sample Information’ o 1512 [E|s|S || 18] ™
Site ID/Bldg/Life # Depth/RWP. Date Time Matri Name/Description | Cont Volrunits | contpe [rotcon] Preservatve | < | | O | & S8 |z|R|=
i | ol ' o & W81 % e e il o i 1 : . floe e § i
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2 Relinquished By/Date/Time

Print

Print

Contractor Lab Sample Disposal:

Signature

Signature

Signature

2 Received By/Date/Time

Recened By/Daw/Time

Print

Print

3 Return To Client {8 Disposal by Lab

PR

Signature

Signature

Signature ;L;év
=

OArchiveFor ____ Months

Data Package: Q Full B Summary
Turn-Around Time Required:

Q Rush (I Day) [ 14 Days Q 30 Days
8@ 7 Days 0 Other ( )

BNL F 310I1E (rev.7/10)

Distribution WHITE (I) - Stays with Sample;

PINK (2) - Lab or Other

GREEN (3) - Returned to Client with Report

. GOLDENROD (4) - Field Copy - (Sampler)



REASON FOR SURVEY INSTRUMENT

[ rouTINE [ sPECIAL
Orwer o Bwes___324-19 Model # Serial # CAL DUE/
LOCATION /EQUIPMENT: BLDG. 701 /703 EXTERIOR AREAS DATE: 2/23/11 TIME: 11:00 LUD-2221 201784 / 2/ i / 1
—
Gamma walkover survey for first phase of west concrete pad installation N/A >
N/A >
N/A >
LEGEND
O - SMEAR SURVEY LOCATION Z/\- AR SAMPLE LOCATION
[C] - MASSLINN SURVEY LOCATION #} - DIRECT FRISK LOCATION

B I 4 D G 7 0 3 X%(Zx XXX = contact reading Y = radiation type ZZZ = reading @ 30cm

AIRBORNE ACTIVITY SURVEY

Field Analysis
Sample# | Duration |Flow Rate cpm pCilee % DAC
N/A >
DOSE RATE (HIGHEST)
CONTACT READING N/A

B L D G GENERAL AREA READING N/A

MASSLINN SURVEY RESULTS (in dpm)

7 O 1 L N/A 5. N/A

2 ' 6.
3. 7.
——c - 4 A & \d
SMEAR SURVEY RESULTS (dpm/100cm®) a, B-y, °H

L. N/A 8. N/A 15. . N/A

2. . 16.

3. 10. 17.

4, 1. 18.

NOT TO SCALE s
6. v h 13. 20.
I AN A T T T

Surveyed By: Datve' 2/23/11 Reviewed By: \;&X\‘\,\;\ 3\ \ N\J\ Date: A "Aﬂ(n" \\
FS-SOP-1000 ~

Attachment 9.2 of FS-SOP-1000 Page_ 1 of _1




X INSTRUMENT I
0 ROUTINE [0 SPECIAL
L Ll Rwp # wp# 324-19 Model # Serial # CAL HUE
LOCATION & EQUIPT. Building 701 DATE: 2/23_2_24/11 TIME: 14:30 L-2221 () [ {'78 L{ lz / q { i
Pre-excavation samples of dirt and asphalt prior to engineering cap installation Lud-3 50534 11/4/11
N/A i
Performed asphalt and dirt sampling in survey unit #1 and #2 in preparation for start of engineering cap work. N/A iI
LEGEND
L-2221 readings at sample points were all at bkgd. levels (7,000-11,000 cpm uncollimated) O _ SMEAR SURVEY LOCATION /\ - AR SAMPLE LOCATION
All sampling tool’s masslin wiped at end of day with no activity detected. A ’
All HPGE results are at bkgd. levels....samples to be composited and sent to GEL for further analysis. ] - MASSLINN SURVEY LOCATION # - DIRECT FRISK LOCATION
XXXY XXX = contact reading Y =radiation type ZZZ = reading (@ 30cm
(AR EIS 218 39% 130 19% 492 383 3BT 375 aTg 3GE 183 e 153 1SS 400 13% 13T 435 433 A3 1aC 1CS I3 85 B0 S8 €S 7S TS 88 €5 5% vo g :r 3% 33 @ 1= iz < Z77Z
B R Map North R 1 g AIRBORNE ACTIVITY SURVEY
12 - . a [=] ! b e
u Fss sample point Sl T -
" SO g Field Analysis
@, PI'C-CXC&V&UOH sampIepomt . . R - Sample # Duration |Flow Rate cpm nCi/ec % DAC
SO @ | = s
- BGRR . & - DOSE RATE (HIGHEST)
o ] S . s 7 2=
it ©) - Bldg 701 i CONTACT READING N/A
- = R L - GENERAL AREA READING N/A
L IR, H- o X -
| 2~ ST - Survey MASSLINN SURVEY RESULTS (in dpm)
e N : Unicl f:E 1 <1k 5. <1k
T L B (ES N
- 16 14 13 - = 6.
ot o ,: 3. 7.
me o M@WM B PN - R J’ T TE - - ) ‘ @@ w | | v 5. v
s 7 5) s B 5 @ @ e
s —= . SMEAR SURVEY RESULTS (dpm/100cm?) o, B-y, °H
s \ fi W £ 7 e L See &  Attached |15  Results
[ . B e 1 10 Survey 9 iﬁ .
> - Unit 2 = | 12 Batch 9. Number 16. N/A
- S "
:: \\ o jz 3. 10. 17.
= = 1s - I P 1. 18.
13; \*"‘“““"w»«\.m 2: 3 12, 19.
:;:- . e 17 250
s %‘M = | e 13. 20,
" PPROPRIRN ez m‘.“ e - 112108 a0 se s e B —— : 7. A 4 v 2. \ 4
L) A
Surveyed By  Hollander \,\ A Date: 2/26/11 _Reviewed By: A1 N _— Date: &’ \\
N ~ ~7
FS-SOP-1000 .
Attachment 9.2 Page 1 of 1




C.O.C.# N/A

ERP GAMMA ANALYSIS SUMMARY

COUNT DATE: 02/24/2011-B
P. SULLIVAN 631 897-3202
. PAGE 1 OF 1
WEIGHT
LINE# SAMPLE# (GRAMS) SAMPLE DESCRIPTION / LOCATION RESULTS
BACKGROUND
022411-003 | 737 ENG. CAP_SU2 1A
BACKGROUND
2 | 022411-004 | 1084 ENG. CAP SU2 1B
BACKGROUND
3 | 022411005 | 830 ENG. CAP SU2 2A |
'BACKGROUND
4 | 022411006 | 1180 ENG. CAP_SU2 2B
BACKGROUND
5 | 022411-007 | 772 ENG. CAP_SU2 3A
BACKGROUND
6 | 022411008 | 1106 ENG. CAP_SU2 3B
BACKGROUND
7 | 022411-009 | 748 ENG. CAP SU2 4A
137 H
8 | 022411-010 | 1049 ENG. CAP SU2 4B " Cs (0.37 pCi/gm) + BACKGROUND
BACKGROUND
9 | 022411-011 | 1002 ENG. CAP_SU2 5A
BACKGROUND
10 | 022411012 | 1093 ENG. CAP_SU2 5B
BACKGROUND
11 | 022411013 | 866 ENG. CAP_SU2 6A
BACKGROUND
12 | 022411-014 | 1154 ENG. CAP SU2 6B
BACKGROUND
13 | 022411-015 | 842 ENG. CAP SU2 7A
BACKGROUND
14 | 022411-016 | 1122 ENG. CAP SU2 7B
15
16
17
18
19
20
21
22
23
24
25 //
14 SAMPLES TOTAL

2/t




ERP GAMMA ANALYSIS SUMMARY

C.0.C.# N/A COUNT DATE: 02/23/2011-A
P. SULLIVAN 631 897-3202
PAGE 1 OF 1
WEIGHT
LINE# SAMPLE# (GRAMS) SAMPLE DESCRIPTION / LOCATION RESULTS
- BACKGROUND
1 | 022311-001 | 1108 ENGINEERED CAP SU-1 - 14A
137 .
2 | 022311-002 | 1196 ENGINEERED CAP SU-1 - 14B Cs (0.08 pCi/gm)
BACKGROUND
3 | 022311-003 | 870 ENGINEERED CAP SU-1 - 15A
BACKGROUND
4 | 022311-004 | 1041 ENGINEERED CAP SU-1 - 15B ‘
BACKGROUND
5 | 022311-005 | 852 ENGINEERED CAP SU-1 - 16A
137 .
6 | 022311-006 | 1213 ENGINEERED CAP SU-1 - 16B Cs (0.25 pCi/gm)
BACKGROUND
7 | 022311-007 | 820 ENGINEERED CAP SU-1 - 17A
BACKGROUND
8 | 022311-008 | 1248 ENGINEERED CAP SU-1 - 17B
- BACKGROUND
9 | 022311-009 | 912 ENGINEERED CAP SU-1 - 18A
BACKGROUND
10 | 022311-010 | 1179 ENGINEERED CAP SU-1 - 18B
BACKGROUND
11 | 022311-011 | 805 ENGINEERED CAP SU-1 - 19A
BACKGROUND
12 | 022311-012 | 1195 ENGINEERED CAP SU-1 - 19B
BACKGROUND
13 | 022311-013 | 941 ENGINEERED CAP SU-1 - 20A
BACKGROUND
14 | 022311-014 | 1247 ENGINEERED CAP SU-1 - 20B
BACKGROUND
15 | 022311-015 | 922 ENGINEERED CAP SU-1 - 9A
BACKGROUND
16 | 022311-016 | 1026 ENGINEERED CAP SU-1 - 9B
BACKGROUND
17 | 022311-017 | 749 ENGINEERED CAP SU-1 - 10A
R BACKGROUND
18 | 022311-018 | 1187 ENGINEERED CAP SU-1 - 10B
BACKGROUND
19 | 022311-019 | 980 ENGINEERED CAP SU-1 - 11A
BACKGROUND
20 | 022311-020 | 1025 ENGINEERED CAP SU-1-11B
BACKGROUND
21 | 022311-021 | 828 ENGINEERED CAP SU-1 - 12A
BACKGROUND
22 | 022311-022 | 940 ENGINEERED CAP SU-1 - 12B
BACKGROUND
23 | 022311-023 | 618 ENGINEERED CAP SU-1 - 13A
BACKGROUND
24 | 022311-024 | 1115 ENGINEERED CAP SU-1 - 13B
25
24 SAMPLES TOTAL

",,{j/ ,Z;/\ Z,./zg /Za‘/ ,
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Requires EDD &

Name:

xﬁzm
NATI ON T LAB ORATORY

SAMPLlNG CHAIN OF CUSTODY.

PO.#

Contact:

Phone:

|Email/Fax:

Sampler:

Chain of Custody No

Nuclide-specific Alpha

s
sl ¥ i
: & |el5 1
I BIE[E |2 | NERE
f .dditlun“al‘SamE‘le Information |&|lE|E |9 (s 3 8 g .
Sep | Coll Sice ID/Bldg/Life # Depth/RWP Date; Time Matrix Name/Description Cont. Vol/Units | Contee ot o] Preservarive | < |12 |O |3 | | S «|= |
- . ¥ £ N o | , » & . AR [
AN T g‘? setgs | g F |y é{’z‘*ﬁ MRS AT f’(‘ Ewie'd (52 T Y02 L UL, U T %fﬁ“%}j Sooub | |y (pr SHERE! £ ¥ A&
T : © " ; YERF il g
¢ S S N ( § THHENRNNE
< Iy Lo
2 14 } ERR LA
¢ |* { (AL L RAL
il ois ‘
. s . (e 1 [4]¢
e 4 ¥ ; & 3 2
- {\ ‘g g % H s § i é &,3‘1 % ?‘
] & : : B o . 4 . N i1y s < 1
AT e i § Mm‘:@ Ar o : & AAE | |6 Al E #£
o & o 4 \ R o ;
4 S N 5 VIR 1 i AFT A
Plel & . 1 AREN o F R
' e : .' SERRY AL
1 £ ;ﬁ, 4 @ e 3 @‘__% p “g \E 4 Ea o :é\.
A% ] ;
12
- %
2 Relinquished By/Date/Time Contractor Lab Sample Disposal:
Q Return To Client ol Disposal by Lab
Print Print Q Archive For - Months
Signature Data Package: E @ Full & Summary
2 Received By/Date/Time
. . o Turn-Around Time Required:
Print : Print Print T Rush (1 Day) . @ 14 Days 0 30 Days
& . . Q7 Days Q Other ( )
Signature & .1 ¢ Signature Signature -
BNL F 3101E (rev. 7/10) Distribution WHITE (- GREEN (3) - Returned to Client with Report . GOLDENROD (4) - Field Copy - (Sampler)

Stays with Sample; » PINK (2) - Lab or Other




REASON FOR SURVEY INSTRUMENT
ROUTINE, B sPECIAL PRE-EXCAVATION
O rwes O wes__324-19 Model # Serial # CAL DUE
LOCATION/ EQUIPMENT: BLDG. 701 /703 EXTERIOR AREAS DATE: 03/02/2011 TIME: 0900 LUD-2221 211784 12/09/2011
REMOVED ASPHALT AND BASE SURVEY - ENGINEERED CAP, WEST SIDE, SURVEY UNIT 1, SECTION 2 N/A g
N/A >
BLDG. =
703 N/A >
LEGEND
O - SMEAR SURVEY LOCATION /\- AIR SAMPLE LOCATION
"""""""" ] - MASSLINN SURVEY LOCATION # - DIRECT FRISK LOCATION
% XXX = contact reading Y = radiation type ZZZ = reading @ 30cm
AIRBORNE ACTIVITY SURVEY
BLDG. 701 Field Analysis
[/—‘\ ........ <+—ROLL UP Sample # Duration {Flow Rate cpm uCifce % DAC
B S S 1) | DOOR -
S
< % 12,500 DOSE RATE (HIGHEST)
% AAAAAAA (ON LEDGE) CONTACT READING. N/A
~ GENERAL AREA READING N/A
MASSLINN SURVEY RESULTS (in dpm)
L ' N/A 5. N/A
2. 6
WEST
----- INTAKE > "
4. A 8 v
ASPHALT CUT SMEAR SURVEY RESULTS (dpm/100cm?) @, f-y, *H
LINE 1 N/A .  N/A 15, N/A
2. 9 16.
ALL READINGS TAKEN IN COI<ITACT WITH SURFACE OF SOIL, AND SHOWN IN COUNTS PER [, 1. .
MINUTE
4 . 18,
SURVEYED AREA (SOIL SURFACE IMMEDIATELY AFTER ASPHALT REMOVAL) 5 > >
6 13. 20.
SURVEY OF REMOVED ASPHALT = < AVG. BKGD (AVG. BKGD ~ 7500 CPM)
J - . : : v 14. v 21 / v
72 | P WD W) N 2[alu
Surveyed By: L A _ Date:___03/02/2011 Reviewed By: i Ay, 2 Holwaq i Date:. 3 |
FS-SOP-1000 0

Attachment 9.2 of FS-SOP-1000

Page 1_of 1



. JREASON FOR SURVEY. : .
; RADIOLOGICAL SURVEY FORM = ' INSTRUMENT
I‘S SOP 1000 : .| U routiNE [J SPECIAL
, ; O rwe# wp# 324 Model # Serial # CAL DUE
LOCATION&EQUIPT Outside bldg. 701/703 DATE: 1/24/11 TIME: 09:30 tennelec 67705 4/23/11
East side concrete pad (12” condensate line) L-3 44141 1/29/11
- 1-2221 211784 12/9/11
N/A
12 “ condensate LEGEND
line R —— NORTH O - SMEAR SURVEY LOCATION A - AIR SAMPLE LOCATION
D - MASSLINN SURVEY LOCATION # - DIRECT FRISK LOCATION
XTXZ% XXX = contact reading Y = radiation type ZZZ = reading (@ 30cm
) AIRBORNE ACTIVITY SURVEY
\ Field Analysis
Bldg. 701 high
bay dOOT Sample # Duration |Flow Rate cpm nCifee Yo DAC
N/A >
DOSE RATE (HIGHEST)
CONTACT READING N/A
PPA= Per Probe Area GENERAL AREA READING N/A
MASSLINN SURVEY RESULTS (in dpm)
1. <1k s, N/A
. . . 2 <1k 6.
Surveyed Abandoned condensate line to allow removal prior to concrete forming.
3. <1k 7.
All frisks external were <100 ccpm/PPA with background at 90-100 cpm. . <1k s v
All scans w/ NAI 2x2 detector were at background levels external with back- SMEAR SURVEY RESULTS (dpm/100cm?) (e, )(p-p) °H
ground at 19,000-20,000 cpm. L See s Attached [15  Results
Internal scans w/ 2x2 NAI were 5,000-7,000 cpm. »  Batch 9.  Number |16 27,158
All frisks internal were <100 ccpm/PPA. : 5 10, .
Masslin’s external and internal were < lkdpm/wipe. ) " s
All smear results attached were internal to pipe. - o Y
6. 13. 20
(—,, ] 14. v 21, A 4
Surveyed By  Hollander \1\ L A A, { U ,L Date: 1/24/11 Reviewed By: /~ = Date: | / a1///
v 7 v oreteYomT LV} [y — §

FS-SOP-1000
Attachment 9.2 Page 1 of 2




1/24/11

Activity Report 9:28:22AN

engr'g cap 12 inch cond. line

Batch Name: 27,158 Acquisition Date: 1/24/11

Batch ID: 1 Minute Smear Analysis - 201101240917 Acquisition 1.0

Time:
Group: E (minutes)
Device: S5X1LB Operating
Voltage: 1,350.0
. (volts)
Selected Geometry: 1/8" Stainless Steel
Efficiency Factors
Alpha Beta Efficiency:
Efficiency: 0.27 0.00 %) 0.19 0.00
(%)
Sample ID uanti Alpha 26  AlphaMDA  BetaActivity 2o Beta MDA
(DPM) (DPM) (DPM) (DPM)

20110124091740-E1 0.00 -0.38 0.52 13.93 27.63 27.74 37.00
20110124092041-E2 0.00 -0.38 0.52 13.93 17.21 23.50 37.00
20110124092201-E3 0.00 -0.38 0.52 13.93 38.05 31.41 37.00
20110124092321-E4 0.00 -0.39 0.52 13.93 48.48 34.70 37.00
20110124092431-E5 0.00 -0.38 0.52 13.93 32.84 29.64 37.00
20110124092551-E6 0.00 -0.37 0.52 13.93 6.79 18.31 37.00
20110124092711-E7 0.00 3.31 7.40 13.93 22.28 25.71 37.00

Reviewed by: ﬁ@ o N
T



All sample locations are centered to map scale.
All equipment utilized for excavation were masslinn surveyed and were < 1000 dpm.

SO 185 13D 185 6D 378 37O €5 183 ASE 3P0 148 9 1S IIT 326 450 3% 1aE 0¥ ITH B EC 8 €S 7

©

D Fss sample point = .=

-_)

O - SMEAR SURVEY LOCATION

[[] - MASSLINN SURVEY LOCATION

XXXY
777

INSTRUMENT
[0 ROUTINE [0 SPECIAL

S o O Rwp # wp#  324-19 Model # Serial # CAL DUE
LOCATION & EQUIPT. Byilding 701 DATE: 12/21/10 |TIME: / Co /‘S/ Ludlum—3 70149 8/13/2011
Pre-excavation samples of dirt and asphalt prior to engineering cap installation Gamma spec ERP 10/15/2011

' , N/A

Performed asphalt and dirt sampling in survey unit #1 in preparation for start of engineering cap work. N/A

LEGEND

Z/\ - AR SAMPLE LOCATION

# - DIRECT FRISK LOCATION

XXX = contact reading Y = radiation type ZZZ = reading @ 30cm

AIRBORNE ACTIVITY SURVEY

Sample # Duration

Field Analysis

Flow Rate cpm

nCi/ee % DAC

N/A

\ 4

DOSE RATE (HIGHEST)

CONTACT READING

N/A

GENERAL AREA READING

N/A

+ Survey MASSLINN SURVEY RESULTS (in dpm)
Unit 1 <
e See Map 5. N/A
m 128
14 :: N/A 6.
7.
““““““ K D v ..
2
e SMEAR SURVEY RESULTS (dpm/100cm?) a, By, °H
FE . B @ s See 8. Attached [15%  Results
e . 1 . . Survey . by
; L unit2 e Batch 5. Number 16, N/A
: . .
. T ‘5 = . |
5:: ' \MM :: 12. 19,
ks o 17 250
i:: :i: 13, 20.

2o0 DK 3ip asg A0 86 100 388 188 126370 AR6-Ie0-A55 150 248 150135 .23C 326 420 3AS. AARL0S IR0 8% S0 SE..8% 76 73 68 EG £ 5C 4 40 e pE ZE 30 3% 3o ¢ o

)/ N
Surveyed By  Tim Long : ;,W /{ 6—* Date: 12/21/10

FS-SOP-1000
Attachment 9.2

7.A
Reviewed By: az: : Y 4 )




C.0.C.# N/A

ERP GAMMA ANALYSIS SUMMARY

COUNT DATE: 12/21/2010-A

P. SULLIVAN - 631 897-3202 PAGE 1 OF 1
WEIGHT
LINE# SAMPLE# (GRAMS) SAMPLE DESCRIPTION/LOCATION RESULTS
1 122110-001 928 ENG. CAP PRE EXCAVATION 1A BACKGROUND .
2 | 122110-002 1193 ENG. CAP PRE EXCAVATION 1B BACKGROUND
3 122110-003 1015 ENG. CAP PRE EXCAVATION 2A BACKGROUND
4 122110-004 1095 ENG. CAP PRE EXCAVATION 2B B¥0g (0.06 pCi/gm) + BACKGROUND
5 122110-005 940 ENG. CAP PRE EXCAVATION 3A BACKGROUND
6 122110-006 1090 ENG. CAP PRE EXCAVATION 3B ¥7cs (0.1 pCi/gm) + BACKGROUND
7 122110-007 798 ENG. CAP PRE EXCAVATION 4A BACKGROUND
8 122110-008 1212 ENG. CAP PRE EXCAVATION 4B BACKGROUND
9 122110-009 872 ENG. CAP PRE EXCAVATION 5A BACKGROUND
10 | 122110-010 1166 ENG. CAP PRE EXCAVATION 5B BACKGROUND
11 122110-011 ’ 828 ENG. CAP PRE EXCAVATION B6A Bog (0.07 pCi/gm) + BACKGROUND
12 | 122110-012 | . 1105 ENG. CAP PRE EXCAVATION 6B BACKGROUND
13 | 122110-013 893 ENG. CAP PRE EXCAVATION 7A BACKGROUND
14 | 122110-014 1075 ENG. CAP PRE EXCAVATION 7B BACKGROUND
15 | 122110-015 838 ENG. CAP PRE EXCAVATION 8A BACKGROUND
16 | 122110-016 1067 ENG. CAP PRE EXCAVATION 8B BACKGROUND
17
18
19
20
21
22
23
24
25
4
Az ASPHALT
B = BASE UnlEe ASPHALT Co 2’ Sﬁmﬁ‘bﬁ)
16 SAMPLES TOTAL
AL )7-72-70

Ne



Page i of %

Requires EDD 4a

&

NATIONAL LABORATORY

SAMPLING CHAIN OF CUSTODY.

PO.# . J

Chain of Custody No. '

" | Name: 5%?3 ey, {?Qifw’%f&; - Name: '?qé’*ﬁi\‘% zﬁg fiad {; Name: {S;A fff f. . 4 u%
e pEUSS  bo 930 lowww  r 2B AT s 2 01y0 Sppdf L. =3
AcceNe: £3250 f(5263 Dpe g 84 |prone % #4142 ¢ Ciop & by s g sc 5. €, 7w £ o7 NSl

i R — Conace ¢/ fiiv ths i Ldbediv "8 b

1 Sampler: 5 e £ Phone: Co ) s :-\‘ i’;g

| Email/Fax: N2 I R A

2 I o i

BEAR sufiatpree s M0 / J ; x;« [

Comments: ’ ‘ g1 £ oé 5; ,:;'“v

— — Slelg|2 ]| S|, lelT
Grmation. i Additional:Sample Information: =" i 513 |.E 8% | ERE 8

UID | smp | con Site ID/Bidg/Life # Depth/RWP Macrix / Name/Description . Cont. Vol./Units | ConTrpe [4ofCont] Preservarve | < | = | O @ A8 |Z|& =[S

oot [ e |8t [paclnens | 0ons Phafe BP0 0l o chutir amesnsn 3 P U | pwet | 4141 | o
) ’ ¥ . . r ] - : . ¥l 4

(i2. L o0 Pialelpoiet R -/ 5~ 8, # 11 1 f ; B

E PR AT S Y | -4 21 Hilu REE
§ - = 7 . 1= T o ) §

Ol & e ko | 0-2 VB Maaa S| u 1 5o Pl 4 HAFRN k[T

2 Relinquished By/Date/Time

Contractor Lab Sample Disposal:

Q Return To Client £ Disposal by Lab -
Print Print Q Archive For Months
Signature ) Signature Data Package: QFull @ Summary

2 Received By/Date/Time

Turn-Around Time Required:

Print Print T Rush (I Day) . & 14 Days T30 Days
. 0O 7 Days £ Other ( )
Signature Signature
BNL F 3101E (rev. 7/10) PINK (2) - Lab or Other GREEN (3) - Returned to Client with Report . GOLDENROD (4) - !"ield Copy - (Sampler)

Distribution WHITE (I) - Stays with Sample;




REASON FOR SURVEY

FS-SOP-1000
Attachment 9. 2

. INSTRUMENTS
| O Routine O Special Model#  Serial# CAL DUE
Lo e 1 O rwes mwp 324-19 222) f44-r0 | Zuvgo /2-9-/0
Location / Equipment: Bldg, ™5 Date: /D - % -Zoyo| Time: /5 30 N /A N /A M/}A’
{UQU&C/; ‘CQK CGMC]"&TQ QDA POS_I" POU(C QCT)\/H‘»/
A \\ 701 oI AR EXCWARNGE
\\\\\ = EAST 5iDE Rell 0F
7K ) ZK Housing o 0% > LE‘VEN v
O SMEAR SURVEY LOCATION G D & - AIR SAMPLE LOCATION
N N 4K oy
| \\ - T westT ARKIAS 9 L ISSu [[] - MASSLINN SURVEY LOCATION [# - pwecT FRISK LOCATION
ZK \ | S1DE oF C - CONTAMINATION sk CONTACT
3 ‘< l 61 Do‘ H 7Q \ s < %’;Y XXX = contact reading Y = radiation type ZZZ = reading @ 30cm
N / 2 N o % S\ AIRBORNE ACTIVITY SURVEY
] T -? I o | </-—v g Fi alysis
- 3K v K Sample# | Duration |Blow Tare | i 9
3 l< l \‘f_l | 1(25 ani/ uration Rate Kt nCi/ee % DAC
K 3K N “ , _
R O S s :” Ko *'—X——X-ﬁ(—a< \ DOSE RATE (HIGHEST)
. K b\ — — CONTACT READING /\/ /
3K 3K > e | oD
. 3‘< 3K l 'ZONC L&C\QND o 6((@6—-/5m— GENERAL AREA READING /A
2L 2 | (1) 16, goo — 11, 608 £ 500 MASSLINN SURVEY RESULTS (in dpm)
) S — (2) 9,500~ J0000] 7,200 N « N /A
FT ~ '
£ 24 7 (3) 8 500 - ﬁ’zgo ( 400 6. /l
e ) .
N - Denfore 5 meTac plates (4 7,860~ 8 (00| 5, 200 N N Y,
' © 5 Ravielosical ~5 (0/ 000 -~ ZD, go o .4, 30O SMEAR SURVEY RESULTS (dpm/100cm?) a, Py, °H
s HX DEN©O i .(.4 Qp) 4 Goo - AN 3900 See &  Attached |5 Results
c I Q=n My / i
e Dimensions TrcludE Batch~[* Number  Ju
~ ; { T
éL‘g V‘]é\aé\:@\ ~PRS ARE TR S FT Burren - Y f/)( -
AL READINS s ArE in CPM " /}\ZN :\
12. .
/Di’“ﬁwfluﬁ’j’ AJCDT'IB SCAC.C:> AN Kwv A 5@2’{'\’0\ c AREA 6 13, 20, \
/4’4/4 ZEA> ings tDU€ [ /5L, ;LD ?é, 14, 21 . /\
Surveyed W O((j—’( Date / Z/4 /Zoc ¢ Reviewed By: 1/\/\ M/\ﬁ\ j 1 J Date: [ 3\ 6 / [o




ASON FOR

[ ROUTINE [0 SPECIAL

X INSTRUMENT I
1

L RWP # B wp# 324-19 Model # Serial # CAL DUE
LOCATION & EQUIPT. Bldg 701 South West and West | paTE: 10-14-2010 TIME: 153(-) LUD-2221 211780 12-08-2010
Sides Pre and Post Cement and Asphalt Removal Walkover Survey LUD-3 44168 09-07-2011
N/A N/A N/A
Performed a pre and post walkover survey on the southwest and west ¥ ¥ I
LEGEND

sides of Bldg 701 for concrete and asphalt removal. Took 4 soil sample O -swear surveviLocaTion /X - AR SAVPLE LoCATION

D - MASSLINN SURVEY LOCATION # - DIRECT FRISK LOCATION

XXXY,
y773

and checked them using ERP GAMMA Analysis (see attached sheet for AIRBORNE ACTIVITY SURVEY

XXX = contact reading Y = radiation type ZZZ = reading @ 30cm l

Field Analysis
results). Background on the southwest side before removal was 3200 Semple# | Duration |FlowRate] pm | wCifcc | % DAC
N/A >
; s M‘ﬂ(“’ DOSE RATE (HIGHEST)
cpm/min and agter removal was 3400 cpm/min. Background on the
v CONTACT READING N/A
GENERAL AREA READING N/A

MASSLINN SURVEY RESULTS (in dpm)

West side before removal was 7760 cpm/min and 7600 cpm/min after

L N/A 5. N/A
removal. All readings for the southwest and west side were less than 2 6
3. 7
background. . v s v
SMEAR SURVEY RESULTS (dpm/100cm? (0, )(-p) °H
L See 8. Attached |5  Results
2. Batch 9. Number 6.  N/A

3. 10. 17.

4, 11 8.

5. 12 19.

. 13, 20. I
/ N\
Surveyed By ugene E. Houseknecht Il Date: 10-18-2010 Reviewed By: _\ }\\\ \\\ /
T ~7

4 , Date: \ \ —\!
FS-SOP-1000

Attachment 9.2 ' Page 1 of 2




C.O.C.#N/A

P. SULLIVAN - 631 897-3202

LINE# SAMPLE #

WEIGHT
(GRAMS)

ERP GAMMA ANALYSIS SUMMARY

SAMPLE DESCRIPTION / LOCATION

COUNT DATE: 10/16/2010-A

—zofL

PAGE +-OF t— ;7=
/O im0

RESULTS

1

101610-001

1256

BLDG. 701 S.W. EXCAVATION - 001

BACKGROUND

101610-002

1284

BLDG. 701 S.W. EXCAVATION - 002

BACKGROUND

101610-003

1485

BLDG. 701 S.W. EXCAVATION - 003

BACKGROUND

101610-004

1400

BLDG. 701 S.W. EXCAVATION - 004

7Cs (0.60 pCilgm) + BACKGROUND

© o N oo o b W N

-
o

—
—

-
N

-
w

-
ELN

-
(&)

-
(o))

-
~J

-
oo

N
«©

N
o

N
=

N
N

N
w

N
i

N
o1

3 SAMPLES TOTAL
0



INSTRUMENT I
0 ROUTINE ] SPECIAL
O rwp # wp#  314-26 Model # Serial # CAL DUE I
LOCATION & EQUIPT. West Side Walk Over Survey DATE: 10-28-10 TIME: 1420 LUD-2221 211780 12-08-2010 I
Survey performed for Bulk Gas Tank Installation.
LEGEND

Performed a walk over survey on the West Side of Bldg 701 after a 3 foot

wide and about 30 foot long trench was dug for preparation for Bulk Gas
Tank installation. 2 soil samples were taken. 3 background check were
performed. 1 about 18 inches from West side of Bldg 701 with a
background of 3040 cpm/min. The next was about 20 feet West of the

building with a background of 2750 cpm/min and the last about 30 feet

XXXY
[777

O - SMEAR SURVEY LOCATION

[T] - MASSLINN SURVEY LOCATION

/\ - AIR SAMPLE LOCATION

# - DIRECT FRISK LOCATION

XXX = contact reading Y = radiation type ZZZ = reading @ 30cm

AIRBORNE ACTIVITY SURVEY

Sample # Duration

Field Analysis

Flow Rate cpm

nCilee

- % DAC

N/A

DOSE RATE (HIGHEST)

CONTACT READING

N/A

GENERAL AREA READING

N/A

MASSLINN SURVEY RESULTS (in dpm)

L N/A 5. N/A
2, 6.
West of the building with a background of 2654 cpm/min. Found > "
4. 8.
nothing above background while performing the walk over survey. SMEAR SURVEY RESULTS (dpm/t00em’) (. Xp-) i _{
L See 8 Attached {15  Results
. 2. Batch 9. Number 16. N/A
For soil sample results see attached page.
3. 10. 17.
4. 11. 18.
S. 12, 19.
N 6. [‘\ /q 13. 20,
) - \' \ \ \ 14. v 21, v
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ERP GAMMA ANALYSIS SUMMARY

C.0.C.#N/A | | | COUNT DATE: 10/28/2010-A
P. SULLIVAN - 631 897-3202 PAGE S,EKF-’?_
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WEIGHT ‘
LINE# SAMPLE# (GRAMS) SAMPLE DESCRIPTION/LOCATION RESULTS

102810-001 1320 BLDG. 701 WEST SIDE TRENCH 01 BACKGROUND
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REASON FOR

0 ROUTINE

INSTRUMENT

background while performing the walk over survey.

For soil sample results see attached page.

Performed a walk over survey on the South West Side of Bldg 701 after a
3 foot wide 15 to 20 foot long trench was dug for the conduit removal.

1 soil sample's were taken. 2 background check were performed. One
taken on the North end of the Trench was 2025 cpm/min and the one

taken on the South end was 2091 ¢cpm/min.. Found nothing above

Performed a direct frisk of the Asbestos Conduit after it was removed.

Background was 60 to 80 cpm/min. Found nothing above background.

[d SPECIAL
O rwe# wp#  324-27 Model # Serial # CAL DUE
LOCATION & EQUIPT. _South / West Side Walk Over | paTE: _11-10-10 TIME: 1130 LUD-2221 211780 12-08-2010
Survey for Asbestos Conduit Removal LUD-3 39890 08-16-2011
N/A N/A N/A
Survey performed for Asbestos Conduit Removal.
LEGEND

O - SMEAR SURVEY LOCATION
[] - MASSLINN SURVEY LOCATION

XXXY
F77

/\ - AIR SAMPLE LOCATION

# - DIRECT FRISK LOCATION

XXX = contact reading Y = radiation type ZZZ = reading @ 30cm

AIRBORNE ACTIVITY SURVEY

Field Analysis

Sample # Duration |Flow Rate cpm uCilee % DAC

N/A >
DOSE RATE (HIGHEST)
CONTACT READING N/A
GENERAL AREA READING N/A
MASSLINN SURVEY RESULTS (in dpm)
L N/A 5 N/A
2. 6
3 7
4. 8.
SMEAR SURVEY RESULTS (dpm/100cm®) (e, )(B-7) °H
L See 8  Attached |15  Results
2. Batch 5. Number 16. N/A
3. 10. 17.
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C.O.C.#N/A
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WEIGHT
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ERP GAMMA ANALYSIS SUMMARY

SAMPLE DESCRIPTION / LOCATION

COUNT DATE: 11/10/2010-A

PAGE 1-OF1 ssg 1-10-/0

.

RESULTS

1

111010-001

940

BLDG. 701 S.W. EXCAVATION

37Cs (1.03 pCilgm) + BACKGROUND

o |lo |~ jo o & |w |~

-
o

—
—

-
N

N
w

-
LN

N
[$,]

-
@)

-
\l

-
oo

-
(e}

N
o

N
-t

N
N

N
w

N
S

N
(¢}

1 SAMPLE TOTAL



BGRR Engineered Cap Closeout Report

APPENDIX B

Redlined Project Specifications, As-Built Drawings and
Land Surveys
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Specifications for

Engineered Cap

Building 701
Brookhaven Graphite Research Reactor

September 22, 2010

NATIONAL LABORATORY

ESH&Q Risk Level Low (A3-Minor)
Designer: B. McCaffrey
Project Manager: M. Pizzulli
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STATEMENT OF WORK

An engineered cap will be installed on the west, south, and east sides of Building 701, located at
Brookhaven National Laboratory (BNL).

In general, work consists of, but is not limited to, site demolition of existing asphalt, concrete, recycled
concrete aggregate (RCA), and backfill material; and installation of the engineered cap consisting of a
40-mil HDPE geomembrane, sand protective layer, geotextile layer, RCA layer, asphalt treated base
(ATB) layer, and an asphalt surface course.

DRAWING INDEX

Number Title Date

Contract Drawings

324-22-1 Final Conditions Plan 9-22-10
324-22-2 Existing Conditions Plan 9-22-10
324-22-3 Cap Excavation Plan 9-22-10
324-22-4 Final Grade Plan 9-22-10
324-22-5 Details - ) 9-22-10
324-22-5 Details 9-22-10
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DIVISION 00 — PROCUREMENT AND CONTRACTING REQUIREMENTS
ONO —1 CTI O CONTRACTORS

PART 1 - GENERAL
1.1 Section Includes

A. Project Summary

B. Bid Requirements

C. Contractor’s Qualifications

D. Preparation of Technical Proposal
1.2 Project Summary

A. The general scope of the project includes, but is not limited to, installation of an engineered cap
consisting of a high density polyethylene (HDPE) geomembrane overlain ultimately by asphalt
paving. The work will be performed around the west, south, and east sides of Building 701 at

Brookhaven National Laboratory (BNL), Upton, New York 11973. The project is further-

defined in Section 01 10 00 — Summary of Work and elsewhere in these Specifications.

B. This Specification provides the general instructions, parameters, limitations, and site-specific
requirements in which the Contractor will be allowed to perform the work. The Contractor
shall provide to Brookhaven Science Associates (BSA), as part of the bid documents, how it
intends to execute the work in accordance with the general instructions, parameters,
limitations, and site-specific requirements.

C. The specific tasks outlined in the bid form are defined in Section 01 10 00 — Summary of Work.

D. BSA reserves.the right to reject any bid in which the Contractor fails to provide all of the
required submittals, and in which the bid fails to meet all of the qualification requirements.

1.3 Bid Requirements

A. Bids shall be submitted in duplicate on the form provided. In addition, the following must be
submitted:

e Bid Submittal Checklist (Section 00 43 93) and required supporting documentation

e Detailed Project Work Schedule that details how the work will be completed by the
Contract completion date and identifies Critical Path activities '

14 Contractor’s Qualifications

A. To be considered for award, Contractors must meet the requirements of Section 00 45 13 —
Contractor’s Qualifications. BSA reserves the right to reject any bid in which the Contractor
fails to meet all of the qualification requirements.
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Preparation of Technical Proposal

Contractors are to organize their Technical Proposal in the following order, separated with

LABELED TABS for each Section and Subsection.

TECHNICAL PROPOSAL

TAB A.

TAB B.

TAB C.

TAB D.

TAB E.

Bid Submittal Checklist

Contractors shall provide the Bid Submittal Checklist described in Section 00 43 93
— Bid Submittal Checklist.

Corporate Experience

Contractors shall provide all of the required Corporate Experience qualification
submittals described in Section 00 45 13 — Contractor’s Qualifications.

In summary, the Contractor shall provide a general statement of corporate
experience demonstrating the successful completion of projects that are comparable
in size, scope, and method. The Contractor also must have successfully completed
three (3) projects involving installation of polyethylene geomembrane liners in the
last five (5) years.

Client References

Contractors shall provide three most recent (within 5 years) client references for
which the Contractor has performed work that is similar in nature and magnitude
to the work described in these Specifications. The client reference list must include
the project name, a summary of the scope of work, the dates that the work was-
performed, and the client contact information (i.e., name, address, contact name,
telephone number).

Project Management Qualifications and Experience

Contractors shall provide all of the required Project Management Qualifications and
Experience qualification submittals described in Section 00 45 13 — Contractor’'s
Qualifications.

In summary, the Contractor shall submit the resumes of its proposed Project
Manager, Field Superintendent, Site Health & Safety Officer, and Master Seamer.

Safety Performance History

The Contractor and Sub-Contractors shall provide all of the required Safety
Performance History qualification submittals as described in Section 00 45 13 —
Contractor’s Qualifications.

In summary, every organization on the Contractor’s team that will be performing
work shall have a Recordable Incident Rate (RIR) less than 4.0, and an Insurance
Experience Modification Rating (EMR) less than 1.0 in each of the last three (3)
years of available data [20086, 2007, & 2008]. :

4
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_ The Contractor shall provide: 1) Verification of the firm’s RIR and EMR for the past
. three years of available data [2006, 2007, & 2008], 2) OSHA Form 300A (Summary
of Work-Related Injuries and Illnesses) 3) the Table of Contents from the firm’s

corporate Health and Safety Manual.

TAB F. Corporate QA/QC Program Summary

The Contractor shall provide all of the required Corporate QA/QC Program
Summary qualification submittals as described in Section 00 45 13 — Contractor’s
Qualifications.

In summary, the Contractor shall provide their conceptual approach for
implementation of their quality assurance / quality control program and shall
include a quality control organizational chart. The technical submittal shall be
specific to the work described in Section 01 11 00 - Summary of Work and describe
the general roles and responsibilities of key quality assurance / quality control

personnel.

The Contractor shall also provide the Table of Contents of the firm's Quality
Assurance Plan.

TAB G. Technical Approach

The Contractor shall provide their technical approach for the completion of the
. engineered cap as set forth in Section 00 45 13 — Contractor's Qualifications and
these Specifications.

Contractors shall describe how they will execute the work set forth in the
Specifications including, but not limited to, installation sequence, set-up and lay-
down areas, equipment used, waste management, approach to health & safety, and
construction management.

Contractors shall also provide a preliminary detailed construction schedule.
TABH. List of Sub-Contractors

The Contractor shall provide a list of any major Sub-Contractors and suppliers
needed to complete the work. The listing shall, at a minimum, include name and
addresses of proposed Sub-Contractors, description of the work to be subcontracted,
type of subcontract anticipated, an estimated value of the subcontract, and the
business size of any Sub-Contractors (i.e., small business, disadvantaged business,
large business, etc.). BSA reserves the right to approve or disapprove Sub-
Contractors. '

PART 2 - PRODUCTS

Not used.

. PART 3 - EXECUTION
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Not used.

. : END OF SECTION 00 21 13
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ION 00 — PROCURE AND CONT
SECTION 00 31 19 — EXISTING C TION IN
PART 1 - GENERAL

1. Related Sections
A. Section 00 10 01 — Statement of Work
1.2 " References

A. Contract Drawings

B. Innovative Technical Solutions, Inc., Compleiion Report — Brookhaven Graphite Research

Reactor Canal and Deep Soil Pocket FExcavation and Removal, Brookhaven National
Laboratory, Upton, NY, July 2005

1.8 Parking Area East and South of Building 701

A. Description

1. The BGRR Canal and Below Ground Duct Deep Soil Pocket were located to the east and
south of Building 701 and were removed during March — June 2005.

2. Radiological surveys of the bottom of the excavations indicate residual radioactive
contamination exists greater than 20 feet below grade. The work under this Contract will

not be considered radiological work.

3. The area was backfilled to grade. A layer of recycled concrete aggregate (RCA) 12 inches
thick, a 1-1/2 inch thick Type 1A base course, and a 1-1/2 inch thick asphalt wearing course
were installed over the entire parking area to the east and south of Building 701.

14 Parking Area West of Building 701
A. Description
1. No subsurface radiological contamination is known to exist on the west side of Building 701.
2. The parking area is assumed to have a 6 inch thick base course and asphalt wearing course.
PART 2 - PRODUCTS
Not used.
PART 3 - EXECUTION
3.00 Contractor’'s Responsibilities

A. Contractor shall have full responsibility for reviewing and verifying such information and data,
and for coordination of the work with BSA.

END OF SECTION 00 31 19
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IVISION 00 — CURE T AND CONTRACTING REQUIREMENT
CTION 00 43 93 — BID SUB AL, CHECKLIST

1.1

A.

1.2

1.3

PART 1 - GENERAL

General

The Contractor shall complete the checklist below in its entirety and include it as part of the
bid, as outlined inn Section 01 33 00 - Submittals. In addition, the bid shall include the
required documentation and information necessary to demonstrate the Contractor’s
qualifications against the requirements described in Section 00 45 13 — Contractor's
Qualifications. BSA may also conduct interviews with the key project personnel to ensure that
their experience and qualifications meet the requirements set forth in Section 00 45 13 —
Contractor’s Qualifications.

BSA reserves the right to reject any bid in which the Contractor fails to provide all of the
required submittals, and in which the bid fails to meet all of the qualification requirements.

Related Sections

Section 00 45 13 — Contractor’'s Qualifications
Section 01 33 00 — Submittalg

Checklist

Name of Firm:

Corporate Experience

1. Documentation of ten (10) or more years of experience in projects involving installation of
polyethylene geomembrane liners is included.

Yes No

2. General statement supported by detailed description of three (3) similar projects completed
during the previous five (5) years is included.

Yes No

Client References

" 1. Client references for three (3) most recent projects of similar scope provided.

Yes No

Project Management Qualifications and Experience

1. Resume of proposed Project Manager addressing the specific required qualifications and
experience provided.

Yes No
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Resume of proposed Field Superintendent addressing the specific required qﬁaliﬁcations
and experience provided.

Yes No

Resume of proposed Site Health & Safety Officer addressing the specific required
qualifications and experience provided.

Yes No

Resume of proposed Master Seamer addressing the specific required qualifications and
experience provided. '

Yes No

E. Safety Performance History

1.

Recordable Incident Rate (RIR) for Contractor and applicable Sub-Contractors provided for
last three (3) years demonstrating rate is less than 4.0.

Yes No

Experience Modification Rate (EMR) for Contractor and applicable Sub-Contractors
provided for last three (3) years demonstrating rate is less than 1.0.

Yes No

Verification of RIRs and EMRs provided.
Yes No

Copy of OSHA 300A forms for Contractor and applicable Sub-Contractors.

Yes No

Copy of Table of Contents from Contractor’s corporate Health and Safety Manual provided.

Yes No

F. Corporate QA/QC Program Summary

il

Corporate QA/QC Program demonstrating compliance with BSA’s requirements provided.

Yes No

2. Copy of Table of Contents of Contractor’s corporate Quality Assurance Plan provided.

Yes . No

G. Technical Approach

1.

Documentation demonstrating compliance BSA’s technical and performance requirements

is provided.

Yes No

~a
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2. Detailed description of installation sequence is provided.

. Yes No

3. Detailed description for set-up and lay-down areas is provided.

Yes - No

4. Detailed listing of equipment to be used is provided.

Yes No

5. Detailed strategy for waste management that meets BSA’s requirements provided.

Yes No

6. Detailed approach to health and safety that meets BSA’s requirements is provided.

Yes No

7. Detailed description for construction management that meets BSA's requirements is
provided.

Yes No

8. Preliminary construction schedule is provided.

Yes No

H. List of Sub-Contractors
1. List of proposed sub-Contractors and description of assigned work scopes.

Yes No

PART 2 - PRODUCTS
Not used.

PART 3 - EXECUTION
Not used.

END OF SECTION 00 43 93
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DIVISION 00 — PROCUREMENT AND CONTRACTING REQUIREMENTS
SECTION 00 45 13 — CONTRACTOR’'S QUALIFICATIONS

PART 1 - GENE

151

A,

1.2

1.3

General

Only Contractors that meet BSA's qualification requirements provided in Paragraph 1.3 below
will be considered for award. The bid shall include all of the required qualification
documentation described in Paragraph 1.3 below, to objectively demonstrate that the
Contractor meets these qualification requirements, .

In addition, the bid shall include a description of the technical approach to completing the work,
and shall clearly and thoroughly address the key performance attributes and expectations

" described in these Specifications.

BSA will consider the consolidated qualifications of the Contractor’s team, including its
proposed Sub-Contractors, in determining whether the Contractor meets BSA’s qualification
requirements. The Contractor shall be obligated to use all Sub-Contractors proposed in its bid
that have been proposed to meet BSA’s qualification requirements, unless otherwise approved
by BSA. '

_ Related Sections

Section 00 43 93 — Bid Submittal Checklist
Qualification Requirements
Corporate Experience

1. The Contractor shall have ten (10) or more years of experience in projects involving
installation of polyethylene geomembrane liners. Additionally, the Contractor shall have
completed at least three (3) similar projects during the previous five (5) years.

2. The Contractor must have experience with all aspects of this work, mciudmg work

planning, subcontracting, and field execution.
Project Management Qualifications and Experience

1. Project Manager - The successful Contractor will be required to locate a full-time Project
Manager to the BNL site. The Contractor’s Project Manager candidate shall have a BS
degree in engineering, construction management, environmental sciences, or a related field
and a minimum of ten (10) years of experience. The candidate shall be proficient in all
facets of project management including scheduling, resource assignment, tracking and
reporting, and problem solving. The candidate shall have participated extensively in the
preparation of the Bid.

2. Field Superintendent - The successful Contractor will be required to locate a full-time Field

Superintendent to the BNL site. The Contractor’s Field Superintendent candidate shall
have a BS degree in engineering, construction management, environmental sciences, or a

9
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related field and a minimum of ten (10) years of experience. The candidate shall have
installed or supervised the installation of a minimum of two million (2,000,000) square feet
of polyethylene geomembrane. The candidate shall have participated extensively in the
preparation of the Bid.

Site Health & Safety (H&S) Officer - The successful Contractor will be required to locate a

full-time Site Health & Safety (H&S) Officer to the BNL site. The Contractor's H&S Officer

candidate shall have a minimum of ten (10) years of H&S experience in construction work
environments. The candidate shall have received certification in the Comprehensive
Practice of Industrial Hygiene (CIH) by the American Board of Industrial Hygiene. The
candidate shall have experience with developing and implementing site-specific ES&H
plans.

Master Seamer - The successful Contractor will be -required to locate a full-time Master
Seamer to the BNL site. The candidate shall have seamed a minimum of two million
(2,000,000) square feet of polyethylene geomembrane using the same type of seaming
apparatus specified for this project. The candidate shall have participated extensively in the
preparation of the Bid.

. Safety Performance History

Every organization on the Contractor's team that will be performing work shall have a
Recordable Incident Rate (RIR) less than 4.0, and an Insurance Experience Modification
Rating (EMR) less than 1.0 in each of the last three (3) years of available data [2006, 2007,
and 2008].

. Corporate QA/QC Program Summary

The Contractor shall have comprehensive written corporate quality assurance / quality
control program. The Contractor shall provide their conceptual approach for
implementation of their quality assurance / quality control program and shall include a
quality control organizational chart. The technical submittal shall be specific to the work
described in the Statement of Work and describe the general roles and responsibilities of
key quality assurance / quality control personnel.

Contractor Qualification Documentation Requirements

Corporate Experience

1.

The Contractor shall submit a general statement as to how and why it meets BSA’s
Corporate Experience requirements described in Paragraph 1.3.A above. This statement
shall be supported by a detailed description of at least three (3) similar projects completed
by the Contractor during the previous five (5) years. These project experience descriptions
shall include the contract values and contact information for the owner and/ or contracting
officer.

Client References

10
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1. The Contractor shall submit three most recent client references for which the Contractor
has performed work that is similar in nature and magnitude to the work described in this
Specification. The client reference list must include the project name, a summary of the
scope of work, the dates that the work was performed, and the client contact information
(i.e., name, address, contact name, telephone number).

. Project Management Qualifications and Experience

1. The Contractor shall submit resumes for the four (4) Project Management Personnel
identified in Paragraph 1.3.B above addressing the required qualifications.

2. The Contractor shall also include an organization chart for the project and a listing of
proposed Sub-Contractors. :

. Safety Performance History

1. The Contractor shall provide the Recordable Incident Rates (RIR) and Experience
Modification Ratings (EMR) for itself and its Sub-Contractors as described Paragraph 1.0
2.C above for the last three years of available data [2006, 2007, and 2008]. The Contractor
shall provide documentation verifying these ratings, as well as a copy of its OSHA 300A
forms and the Table of Contents from the firm'’s corporate Health and Safety Manual.

Corporate QA/QC Program Summary

1. The Contractor shall submit a summary of its Corporate QA/QC program as described in
Paragraph 1.02.D, above. Its program shall meet BSA’s requirements described in these
Specifications. The Contractor shall also provide the Table of Contents of the firm’'s Quality

Assurance Plan.

Technical Approach Documentation Requirements

. The bid shall include a detailed and thorough description of the Contractor’s technical approach

to complete the work in accordance with these Specifications.

. In general, this technical description will demonstrate the understanding of the work and that

all of BSA’s technical and contract requirements are satisfied. BSA will not rank or grade the
Contractor’s technical approach description. However, BSA will use the Contractor’s technical
description to determine whether the bid meets BSA's minimum requirements in all aspects.
BSA may reject any bid which does not provide a technical description that meets BSA’s
requirements based on BSA’s review and analysis of the bid.

. BSA's technical and performance requirements are described throughout its technical

specifications. The Contractor shall thoroughly review these requirements in developing its
submittal. -Key areas to be specifically addressed in the Contractor’s technical description
include, but are not limited to, installation work sequence, set-up and laydown areas,
equipment used, waste management, approach to health & safety, and construction

management.

. The Contractor shall also provide a preliminary construction schedule.
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PART 2 - PRODUCTS

Not used.
PART 3-E

Not used.

UTION

END OF SECTION 00 45 13
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DIVISION 00 — PROC MENT AND CONTRACTING REQUIREMENTS
SECTION 00 65 13 — CERTIFICATE OF COMPLIANCE FORMS

PART 1 - GENERAL
1.1 General

A. Certification of compliance with specification performance standards and manufacturers’
specifications and directions shall be furnishéd for any portion of this work for which specific
performance requirements and/or manufacturers' specifications are listed.

B. Submit a notarized certification from the manufacturer certxfymg that products, material,
systems or installations comply with the Specifications.

C. It shall be the responsibility of the Contractor to secure two (2) copies of each certification when
required and transmit same to BSA.

D. Certification shall be signed by an officer of the manufacturer, or other individual authorized to
sign documents on behalf of the company, on the forms included in this Section.

E. Sample Certification Form (2 pages) is attached to this Section. Each item requiring
certification shall be so noted and affidavits shall be filed singly to cover each specified
material, installation, application, and the like.

PART 2 - PRODUCTS

Not used.

PART 3 - EXECUTION

Not used.
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ATION OF SPECIFICATION COMPLIANCE

I/WE, the MANUFACTURER/SUPPLIER and INSTALLER of

as specified in Section Number of the Contract Documents prepared by Brookhaven
National Laboratory, Upton, New York 11973 for:

. (Project Title)
(Building) @/N)

(Contract Number)

do (does) herein certify that all materials furnished for said project do fully comply with all specification
requirements as stated within the Contract Documents and further certifies that installation of this
work has been performed in strict accordance with recognized standards of the industry governing such
work, and all applicable Codes, Regulations, and Standards.

CONTRACTOR:

CERTIFICATION BY: TITLE:

ADDRESS:

CERTIFICATION DATED:

Distribution:
Original and One Copy to:

Brookhaven National Laboratory
Building 701, P.O. Box 5000
Upton, New York 11973

CSC-1
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CERTIFICATION OF SPECIFICATION COMPLIANCE
CORPORATE ACKNOWLEDGEMENT
On the day of , before me came

to me known and who by me being duly sworn did depose and say that he resides at

that he is the officer of the said corporation executing
the foregoing instrument that he knows the seal of said corporation, that the seal affixed to said
instrument is such corporate seal, that it was so affixed by order of the Board of Directors of said
corporation and that he signed his name thereto by like order.

_ Notary Public
INDIVIDUAL ACKNOWLEDGEMENT

State of

County of

On the day of , before me came

to me known and who by me being duly sworn did depose and say that he resides at

that he is the individual who executed the foregoing instrument.

Notary Public
PARTNERSHIP ACKNOWLEDGEMENT
State of
ICounty of

On the day of , before me came

to me known and who by me being duly sworn did depose and say that he resides at

that he is a partner in the firm of

doing business under the name of

and that he executed the foregoing instrument on behalf of said partnership.

Notary Public

CS8C-2
END OF SECTION 00 65 13
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DIVISION 00 — BIDDING AND CONT REQUIREMENTS
. SECTION 00 07 00 —~ GENE

A, The General Conditions

1. Where any article, paragraph or subparagraph in said documents is supplemented by one of

2. Where any article, paragraph, or subparagraph in said documents is amended, voided or
superseded by any of the following paragraphs, the provisions of such article, paragraph or
subparagraph not so amended, voided, or superseded shall remain in effect.

B. Execution and Correlation

the following paragraphs, the provisions of such article, paragraph or subparagraph shall
remain in effect and the supplemental provisions shall be considered as added thereto.

1. All work mentioned or indicated in the Contract Documents shall be performed by the

Contractor as part of this Contract unless it is specifically indicated in the Contract
Documents that such work is to be done by others.

Should the Drawings or the Specifications disagree in themselves, with regard to quality or
quantity, the Contractor shall provide the better quality or greater quantity of work and/or
materials unless otherwise directed by written modifications to the Contract in accordance
with applicable provisions of these Conditions.

The Contractor, and all Sub-Contractors, shall refer to all of the Drawings, including those
showing primarily the work of the mechanical, electrical and other specialized trades, and
to all of the Sections of the Specifications, and shall perform all work reasonably inferable
there from as being necessary to produce the indicated results.

All indications or notations which apply to one of a number of similar situations, materials
or processes shall be deemed to apply to all such situations, materials, or processes
wherever they appear in the Work, except where a contrary result is clearly indicated by
the Contract Documents. '

C. Definitions

i

As used in these Specifications, the following have the meaning shown opposite each:

BSA — Brookhaven Science Associates, operator of Brookhaven
National Laboratory, and its authorized representatives of
various Divisions and Departments.

BNL Site — Land occupied by Brookhaven National Laboratory, in
Brookhaven Township, Suffolk County, New York.

ERP — BNL’s ‘Environmental Restoration Projects and its
authorized representative,

Site — Immediate area of BNL Site assigned to Contractor for
performance of work.
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e. Work or Project — Includes but is not limited to all labor, materials, tools, and
equipment required and reasonably inferred by Contract to
complete all construction.

f.  Contractor — Person or entity identified in Lump Sum Contract and
responsible for completion of all work.

g. Sub-Contractor — Person or entity directly contracting with Contractor
including one who furnishes material worked to a special
design according to Drawings and Specifications, but not
including one who merely furnishes materials not so worked.

Wherever the terms "shown on drawings" are used in the Specifications, they shall mean
"noted", "indicated", "scheduled", "detailed", or any other diagrammatic or written reference
made on the drawings.

Wherever the terms "Provide" or "Provided" are used in these Specifications, they shall
mean "FURNISH AND INSTALL". The term "Furnish" shall mean "to fit out and!or.supply”
material required for project use. The term "INSTALL" shall mean "set", "connect", "erect”,
"apply" or to "otherwise fix into position for use".

Wherever the terms "material" or "materials" are used in the Specifications, they shall
mean any "product”, "equipment", "device", "assembly" or "item" required under the
contract, as indicated by trade or brand name, manufacturers' name, standard specification
reference or other description.

The terms "approved" or "approval" shall mean the written approval of BSA.

The terms "directed", "required", "permitted", "ordered", "designated", "prescribed" and
similar words shall mean the direction, requirement, permission, order, designation or
prescription of BSA; the terms "approved", "acceptable”, "satisfactory” and similar words
shall mean approved by, acceptable or satisfactory to BSA; and the terms "necessary",
“reasonable", “proper", "correct” and similar words shall mean necessary, reasonable,
proper, or correct, in the judgment of BSA.

"New" shall mean manufactured within the past twenty-four (24) months and never before
used.

Wherever the terms “HDPE liner”, “high density polyethylene (HDPE) geomembrane liner”,
“geomembrane”, “geomembrane containment liner”, and similar words are used, they shall
refer to the material specified in Section 31 05 19.16.

Review and Intent of Contract Documents

1

The Contractor shall, prior to starting the work on any single portion and at frequent
intervals during the progress of the work, carefully study and compare the General
Documents, General Conditions, Drawings, Specifications, Addenda and other Contract
Documents and shall at once report to ERP any error, inconsistency or omission he may
discover.
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Any necessary change shall be ordered as provided in the provisions of the Contract

2.
Documents. Should the Contractor proceed with the work, without such notice to BSA,
having discovered such errors, inconsistencies or omissions, all costs arising there from
shall be borne by the Contractor.
E. Specifications and Standards

1.

Applicable codes and standards for material furnished and work installed shall include all
state laws, local ordinances, requirements of governmental agencies having jurisdiction,
and applicable requirements of the latest editions of the following codes and standards
including but not limited to:

ADA Americans with Disabilities Act
BNLES&H  BNL Environment, Safety and Health Standards
BNL RCM BNL Radiation Control Manual

NYSDOT New York State Department of Transportation, Office of Engineering,
Standard Specification, Construction and Materials,

NEC National Electrical Code

OSHA Occupational Safety & Health Administration
EPA Environmental Protection Agency

CFR Code of Federal Regulations

FED-STD Federal Standard

FS Federal Specification

ASSE American Society of Sanitary Engineers
NFPA National Fire Protection Association

NYSBC Building Code of New York State

NYCRR New York State Codes, Rules and Regulations
UL Underwriter's Laboratories

NEMA National Electric Manufacturers Association

ASHRAE American Society of Heating, Refrigeration and Air Conditioning

ASME American Society of Mechanical Engineers
ANSI American National Standards Institute
ASA American Standards Association

AWWA American Water Works Association
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NBS National Bureau of Standards

FM Factory Mutual

SCDH Suffolk County Department of Health
ASTM American Society for Testing and Materials
SSPC Society of Protective Coatings

In case of conflict, MOST STRINGENT codes will govern.

Where specific performance requirements are listed herein, it is the intent of this
Specification that all manufacturers, fabricators, suppliers, installers, contractors,
subcontractors, specialty and sub-subcontractors will provide services satisfying these
requirements whether mentioned by trade or manufacturer's name or submitted for
approval as a substitute. '

Where no explicit quality or standards for materials or workmanship are established for
work, such work shall be of such quality consistent with industry standards and of the
construction quality established for the Project generally. Conform to specified
manufacturer's published specifications and installation instructions unless otherwise
specified or indicated.

Meet requirements of BNL Standards-Based Management System; ES&H Standards and
other applicable SBMS standards, and all other codes and standards specified. In cases of
conflict, the standard providing the greater protection shall govern.

BNL is an ISO 14001 certified laboratory. It shall be the duty and the responsibility of the
Contractor and his subs to comply with the BNL standards and procedures in the area of
environmental control, hazardous waste generation, spill prevention, and all other
standards specified herein.

Copies are available for reference from BSA.

Volatile Organic Compounds (VOC's) and their emissions are controlled under the New
York Codes, Rules and Regulations of the State of New York. Architectural surface coatings
must comply with 6NYCRR Part 205. coating lines must comply with 6NYCRR Part 228.

For the purpose of the BNL location, Nassau, Suffolk, Westchester and Rockland Counties
fall under the compliance rules of the New York City metropolitan area.

All coatings and coated products to be used in the work, shall comply with the appropriate
rules and regulations.

Federal agencies, to the extent practicable, are required to amend procurement practices so
as to minimize the purchase of products manufactured with ozone depleting substances.
The Contractor shall, therefore, provide materials that use low or non-ozone depleting
substances during their manufacture and/or installation. Materials that do not comply shall
be identified in the Contractor's submittal for approval.
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Federal agenéieé, to the maximum extent possible, are required to use recovered materials
in construction products and manufactured materials. Specific products using recovered
materials are covered within the applicable Specification sections.

Drawings

1.

Drawings are generally done to scale as noted. Contractor shall not, however, scale the
drawings for establishing dimensions and/or layout. Scaling of drawings by Contractor shall
be at Contractor’s own risk. Dimensions indicated on the documents shall be used. Request
clarification if discrepancies noted.

Drawings of existing buildings and building site are available for reference through BSA.

The Contractor shall not perform any portion of the Work at any time without Contract
Documents or, where required, approved Shop Drawings, Product Data or Samples for such
portion of the Work.

Should the Contractor elect to release work for purchase, fabrication or installation without
these submittal approvals, it shall be at his own risk and expense should the work be
subsequently disapproved.

The Contractor shall give BSA timely notice of any additional design drawings,
specifications, or instructions required to define the Work in greater detail, or to permit the
proper progress of the Work and BSA will provide such information with reasonable
promptness so as to cause no delay in the Work.

Whenever the Contractor proposes a substitution for a specified item of the work, BSA may
require said Contractor to produce reasonable evidence that a material meets such
requirements, such as certified reports of past tests by qualified testing laboratories,
reports of studies by qualified experts, or other evidence which, in the opinion of BSA,
would lead to a reasonable certainty that any material used, or proposed to be used, in the
Work meets the requirements of the Contract Documents.

The Contract Documents are intended to produce a facility of consistent character and
quality of design. All components of the project including visible items of mechanical and
electrical equipment have been selected to have a coordinated design in relation to the
overall appearance of the project. BSA shall judge the design and appearance of proposed
substitutes on the basis of their suitability in relation to the overall design of the project.

Price-Anderson Amendments Act

1

Radiological protection is controlled under the requirements of Title 10, Code of Federal
Regulations, Part 835, “Occupational Radiation Protection” (10 CFR Part 835).

The provisions of this CFR apply to any activity carried out pursuant to this contract by the
Contractor, its Sub-Contractors, suppliers and employees that has the potential to result in
the exposure of an individual to radiation or radioactive material.
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The Contractor shall comply, in full, with all applicable requirements of this CFR and shall
implement, document, report on, and maintain the required work documents, as necessary
to ensure its full compliance.

Bio-Preferred Program

1.

Clause FAR 52.223.2 — Affirmative Procurement of Bio-based Products Under Service and
Construction Contracts applies to the work performed under this Contract. In the
performance of this Contract, the Contractor shall make maximum use of bio-based
products that are United States Department of Agriculture (USDA)-designated items.
These items can be found on the USDA Web site http://www . biopreferred.gov/
DesignationltemList.aspx.

Work Permits

1.

2,

The work of this Contract is controlled by the requirements of ERP’s Operations Procedures
Manual (OPM).

The work is defined and permitted by approved job-specific work procedures.

Notice to Proceed

1.

The Contractor shall not knowingly, without formal notice from BSA, prematurely
commence operations on the BNL Site. The Notice to Proceed will not be issued by BSA
prior to receipt, by Contracts and Procurement, of all required bonds and insurance
documents, and prior to receipt, and approval by BSA, of the required Health and Safety
Plan.

The Notice to Proceed will be issued, in accordance with Clause 1 above, along with a BNL
Integrated Safety Management (ISM) Flowdown Form. This form shall be completed by
every Sub-Contractor to be used on this Project and returned to BSA, by the Contractor, as
part of the requirements of Section 01 30 00, “Submittal Procedures,” Clause A.2,
“Administrative Submittals,”

Work may proceed, however, in the preparation and submittal of required submissions and
the ordering of materials and equipment that do not require prior approval by BSA.

Use of Site

L

The right of possession of the premises and the improvements made thereon by the
Contractor shall remain at all times in BNL. The Contractor's right to entry and use thereof
arises solely from the permission granted by BSA under the Contract Documents.

The Contractor shall confine the use of the premises for all purposes, to the areas occupied
by the construction and related storage areas as and if shown.

The Contractor shall repair or replace any existing trees, shrubbery or other planting
damaged by operations and/or workmen employed in performance of the contract.
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4. It shall be the responsibility of the Contractor to provide necessary and required security

measures to safeguard the construction site and materials, both stored and installed, from
theft, vandalism and intrusion of unauthorized persons during all working hours, non-
working hours, weekends and holidays.

L Work Hours

1. The Contractor shall perform all work on weekdays, excluding BNL holidays, between 8:00

a.m. and 5:00 p.m., unless otherwise specified or approved. The BNL holiday list is

available upon request.

Notify BSA 24 hours in advance to request approval to work outside of the above working
hours. Advise BSA of all planned activities and submit a list of all Contractor and Sub-
Contractor employees who are expected on-site during the off-hour period. All employees
working during off-hours must possess a valid BNL contractor employee photo identification
badge.

If off-hours work request is approved, BSA will notify BNL Police Headquarters and the
Main Gate of the days and hours that work is planned. Failure to notify BSA will be cause
for BNL Police to deny access to the job-site.

M. Identification of Employees

1.

All Contractor and Sub-Contractor employees must attend the Contractor/Vendor
Orientation Training Course (Clause N below) and be approved by BSA in order to work on

"the BNL site. A contractor employee photo identification badge will then be issued in order

to have access to the site.

U.S. citizens must bring proof of citizenship, photo ID and proof of Social Security number.
Acceptable citizenship proof is a passport, birth certificate, naturalization papers, voting
eligibility, or similar documentation. Drivers’ license, military ID cards, union cards, and
Social Security cards are insufficient by themselves as proof of citizenship. Proof of Social
Security number includes Social Security card, pay stub, W-2 form or medical insurance
card. Handwritten documents are not acceptable. Upon arrival at the BNL Main Gate, they
will be sent to the Visitors Trailer to receive a temporary pass, which allows them access to
the site to attend CVO training.

All Non-U.S. citizen workers, including Legal Permanent Residents, requiring access to
BNL shall complete a BNL Form 473 located on the BNL home page, www.bnl.gov, Guest
Registration link. Each worker shall provide the requested personal information and
information concerning their company, forwarding the completed form to their designated
BNL Project Manager. Non-U.S. citizens shall provide documentation showing eligibility to
be in the United States. This includes a valid passport and visa. Other documentation, to

include but not limited to, a permanent resident card, passport entry “process form 1-551”,

INS documents 1-94, 1-20, DS-2019, or 1-539 part 3 and proof of Social Security, may be
necessary to establish legal status and work on the BNL site. Failure to provide proper
documentation will result in access being denied until the required documents are provided.

Foreign National Contractor employees must submit all required documents 30 days in
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advance of the required access date as access approvals may take up to 30 days. All Foreign
National Contractor employees are responsible to ensure they remain in legal INS status.
BNL ID badges will expire on the expiration date of their current legal status or one year
after issuance, whichever comes first. At that point they must reapply with updated
documentation to continue eligibility to work at BNL.

The Contractor shall assure that all Contractor and Sub-Contractor employees promptly
obtain a current BNL contractor employee photo identification badge. Badges shall be
obtained in the Badging Office on the Ground Floor of the Research Support Center,
Bldg. 400, Monday through Thursday, 8:30 a.m. to 4:00 p.m, and Friday, 8:30 am. to 1:00
p.m. In order to keep badging times to a minimum, the Contractor should limit sending all of
his employees at the same time.

Contractor and Sub-Contractor employees shall wear the badge so as to be visible at all

times while on-site.

Contractor employee identification badges are valid for one (1) year after issuance and will
require renewal at the Badging Office, Bldg. 400. Badges will be provided at no cost to the
Contractor. Immediately upon release of employees or project completion, Contractor's
Superintendent shall return badges to the Badging Office. (BNL will retain badges for

re-issue for one year.)

Contractor employees shall report lost identification badges immediately to the Badging
Office, Bldg. 400.

Contractor Training Requirements

The following training will be required as a minimum for the Contractor’s and Sub-

Contractor’'s employees:

a. OSHA 40 hr. HAZWOPER (will not be provided by BSA)
b. OSHA 8 hr. HAZWOPER Supervisor (will not be provided by BSA)
c¢. BNL’s Contractor / Vendor Orientation

d. Back Safety

e. BGRR General Employee Training

f. Emergency Planning and Response

g. ERP General Employee Training

h. Environmental Protection

i. Excavation Safety

j.  Hand and Power Tool Safety

k. Hazard Communication

23




6/10
1. Heat Stress Prevention
m. Lyme & Tick—Bbrne Disease Awa;-eness
n. Noise and Hearing Conservation
o. Reducing Injuries and Accidents in the Workplace
p. Stop Work Procedure

2. All Contractor and Sub-Contractor employees are required to attend BNL's
Contractor/Vendor Orientation Training on their first day on-site. (See Clause M above.)

3. Contractor/Vendor Orientation Training is a one and one-half (1-1/2) hour overview of BNL
and OSHA safety requirements. The orientation is offered 8:30 a.m. weekdays in Building
938. Upon completion of the orientation, a card will be issued that must be signed by the
ERP Project Manager. The Contractor’s or Sub-Contractor’s employee must then return to
the Badging Office, Bldg. 400, to obtain an identification badge. This safety orientation will
be valid for a period of one year. Satisfactory completion will be indicated by issue of
employee identification badge.

4. Contractor and Sub-Contractor employees who have not attended the Safety Orientation
will be directed to stop work until they have done so.

5. Following completion of the Contractor/Vendor Orientation Training (CVO), the

Contractor’s and Sub-Contractor’s personnel will be required to complete the following BSA

computer based training courses: Back Safety (TQ-BACKSAFE), BGRR General Employee
Training (ER-GET-BGRR-W), Emergency Planning and Response (GE-EMERGPLAN),
ERP General Employee Training (GE-ENV-GET), Environmental Protection (GE-ENV-
GET), Hand and Power Tool Safety (TQ-TOOLSAFE), Hazard Communication (HP-IND-
200), Heat Stress Prevention (TQ-HEATSTRESS), Lyme & Tick-Borne Disease Awareness
(TQ-LYME1), Noise and Hearing Conservation (TQ-NOISE), Reducing Injuries and
Accidents in the Workplace (TQ-SAFEAWARE), and Stop Work Procedure (GE-
STOPWORK).

6. Completion of BSA on-site computer based training courses may be waived if equivalent
training provided by the Contractor’s Industrial Hygiene/Safety Program is approved by
BSA.

7. If workers cannot read or speak English or are hearing impaired, an interpreter shall be
provided by the Contractor to ensure that the training courses are relayed to them in a
manner in which they-can understand.

Pre-Construction Meeting

1. BSA will set up a Pre-Construction Meeting, at which time the ES&H issues, Safety
Awareness issues, Submittal procedures, and Site Organization procedures will be
addressed. The Contractor's Superintendents, Supervisors and Foreman are required to
attend the Pre-Construction Meeting.
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Construction Schedule and Notification

1.

7

Fourteen (14) days prior to mobilization, submit a detailed work schedule showing the work
being completed by the Contract completion date. Coordinate with Section 01 33 00
"Submittal Procedures".

BSA must be notified and made aware of all construction work in progress. BSA will
provide appropriate telephone extension numbers for notifications.

When construction has not been previously scheduled, notify BSA each day before 8:30 a.m.
of planned activities.

Special scheduling, when appropriate, will be agreed upon at a meeting, set up by BSA, to
prepare a rough work schedule. The Contractor shall respond, within one (1) week, with a
formal work schedule, ’

When work falls behind schedule due to Contractor's fault or negligence, increase all labor
and overtime to assure completion within schedule.

Do not utilize men or materials which would cause work stoppage on BNL Site.

a. Radiation Generating Devices are of special concern, The following industrial equipment,
known to contain radiological sources or able to generate radiation, if brought to the BNL
Site, require the Contractor to notify the Project Manager, in advance, and require a
Radiological Work Permit to'be approved prior to their use on site. RWPs require Health

Physics review,

1. Radiogfaphy Equipment
2. Moisture Density Gauges
3. Soil Density Gauges

BSA will utilize all available contractual remedies to enforce schedule compliance. Should the
Contractor encounter delays caused by BSA, it is the Contractor's responsibility to promptly
notify the contracting officer and to request an extension of the contract compliance date.

Sub-Contractor Review

i S

BSA reserves the right to review, to approve or disapprove proposed Sub-Contractors based
upon past safety and performance quality. No later than two (2) weeks after signed
Contract, submit directly to BSA, a complete list of proposed Sub-Contractors for review.
Coordinate with Section 01 30 00 "Submittal Procedures".

Sub-Contractors must meet the current published OSHA DART Rate and Recordable
Incidence Rates for comstruction in their trades. Sub-Contractors shall also have an
insurance Experience Modification Rating equal to or less than one (1).
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Coordination

1.

Arrange and coordinate work, be responsible for acts and omissions of all parties involved
in the work, be responsible for satisfactory performance of all work, ensure that each trade
is fully informed of full extent of work required. Work of a trade is not necessarily limited to
the Drawing or Specification page describing the work to be done by that trade.

Coordinate installation of all equipment and shop fabricated material, including that
supplied by BSA. BSA assumes no responsibility for contractual relations between
Contractor and other parties.

Coordinate and schedule all work with all BSA activities and operations through BSA.

Notify BSA forty-eight (48) hours in advance of commencement of work to allow Building
Managers to give proper notice to building occupants, '

Transport and Traffic

1.

Schedule, confine, and perform work, as directed, so as not to interfere with BNL traffic on
existing roads, walks, parking and other paved areas. Park all vehicles in designated
parking areas. Load and unload vehicles where directed. Comply with all BNL traffic
regulations. Violations will be backcharged from the Contract amount.

In transporting materials and equipment, use designated roads and railroad on BNL Site.
Obtain information concerning these facilities from BSA. When necessary to maintain work
schedule, ship all materials, including Sub-Contractors' items, from point of origin to BNL
Site by direct means equal to, or better than, express service.

Notify BSA 24 hours in advance of all deliveries to the job site. The Contractor shall
provide all equipment to off-load equipment and materials from vehicles.

Open Flame Operations:

1.

It shall be the duty and responsibility of the Contractor performing any cutting or welding
to comply with the provisions of BNL Standards-Based Management System; ES&H
Standards, and the National Fire Protection Association's National Fire Codes pertaining to
such work. The Contractor shall read and be familiar with the provisions of these standards
and codes. The Contractor shall be responsible for all damages resulting from failure to so
comply.

Notify BSA forty-eight (48) hours in advance of cutting, welding, or similar open flame
operations.

Provide any required fire watch and take all required precautions where directed.

BSA will make arrangements for a Cutting/Welding Permit. No open flame operations shall
proceed prior to the issuance of the written Cutting/Welding Permit nor shall work continue
after expiration date of permit.

Protection of Property
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1. Contractor shall be responsible for the security of property within the Work Site.

2. Protect, with whatever means and methods required, all new and existing property from
damage by and as a result of work in this Contract as approved, including disappearance.
Refer to Attachment A, approved 02/17/09, Article 14, Contractor’s Responsibilities.

3. Repair, refinish, replace and otherwise correct all damage, and replace any missing
materials, as directed and approved by BSA.

V. Service and System Interruptions

1. Do not interrupt service until directed. Notify BSA two (2) weeks in advance of all proposed
service interruptions unless otherwise specified or directed. '

2. Keep all interruptions to a minimum. Complete all possible prior work and prefabrication,
and have all labor and materials on Site, as approved, prior to interruption.

3. Do not modify, disconnect and, in any way, impair fire protection and detection systems
without approval.

4. Notify BSA forty-eight (48) hours in advance of all work on fire protection systems.

W. Cutting, Patching, and Penetrations

1. Cut, drill, alter, remove, and replace all existing construction as required for performance of
work. Patch and finish all changed and damaged work to match existing construction as
approved.

2. Seal all penetrations through fire rated systems with an approved fire and/or smoke stop
material, Hilti North American Fire Stopping Systems, or equal as approved by BSA, capable
of maintaining the level of fire protection of the wall, partition, floor or ceiling penetrated.

3. Systems selected shall be appropriate for the joint and/or penetration involv-ed, such as floor
to floor, wall to wall, floor to wall, head of wall, and whether there is movement or no
movement capability.

X. Job Meetings

1. Job meetings will be held at the job site at least monthly unless otherwise designated by
BSA.

2. The Contractor and his field superintendent, and the Sub-Contractors or vendors whose
presence is necessary, shall attend job meetings.

3. Decisions, instructions and interpretations agreed upon at such meetings will be recorded
in a "Memorandum of Meeting” prepared by BSA and furnished to the Contractor and each
attendee for necessary action.

Y. Salvage
1. Salvage is that material and equipment, as defined in the Specifications, to be removed by

the Contractor from the Project facility, but is to remain the property of BNL.
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2. Remove all specified salvageable material and equipment and pass it through the vehicle
radiation monitor. Place, where directed by, and turn over to, BSA, on the BNL Site.

3. Remove all nan-saivageable material and equipment and legally dispose of same off the
- BNL Site. :

4. All removed salvageable material and equipment, as defined in the Specifications, shall
remain property of BNL. :

5. All removed non-salvageable materials and equipment shall pass through the vehicle
radiation monitor prior to exiting the BNL site.

Construction Waste Management
1. Waste and demolition materials shall be segregated into disposal categories:

a. Non-hazardous waste is any refuse, other than construction debris, that is considered
industrial or special in nature (oil, anti-freeze, etc.). The BNL Standards-Based
Management System (SBMS) contains the full descriptions.

b. Construction rubbish and debris is any refuse as a result of the normal construction or
earth clearing activity such as packing and shipping materials, discarded lumber and
wood materials, metals, insulation, gypboard, piping, electrical scrap, tree branches,
roots, and sweepings.

2. Non-hazardous waste shall be disposed of by the Contractor at the BNL Waste
Management Facility, or at an off-site disposal facility approved by BSA.

3. Construction rubbish and debris shall be disposed per Section 01 74 19.

END OF SECTION 00 07 00
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DIVISION 00 — BI ON T REQUIREMEN
SECTION 00 08 00 — SUPPLEMENTARY CONDITIONS

A.  Substantial Completion

1. - Substantial Completion is the stage in the progress of the Work when the Work or a

designated portion thereof is sufficiently complete, as determined by BSA in accordance
with the Contract Documents, go as to be able to be occupied or utilized for its intended use.

B. BSA-Supplied Items / Services

1,

Items / Services to be supplied to the Contractor by BSA are:
ii, Training
iii, Electrical power (120 V, 204, single phase)
iv. Potable water and fire hydrant water with back flow preventer.
v. Industrial Hygienist for required sampling and monitoring.
vi. Digging Permits.

vii. Hot Work / Open Flame Permit.

C. Safety Requirements

1.

4.

I

All Contractor and Sub-Contractor employees are required to attend BNL's
Contractor/Vendor Orientation Training (see Section 00 07 00.M and 00 07 00. N, General
Conditions).

Excavating is recognized as one of the most hazardous construction operations. All
Contractor and Sub-Contractor employees working in or near excavations should be
familiar with the excavation safety requirements in 29 CFR 1926, Subpart P. The
Supervisor must discuss the excavation safety requirements and specific hazard(s) and risk
information with their staff. This job briefing should discuss specific work procedures,
protective equipment requirements, and departmental contacts at the local application
level. This job level discussion can be informal; however, a record of this briefing should be
documented. '

BSA will arrange and ESH&Q Division will provide additional safety instructions, as
required. All personnel shall conform to special requirements for wearing TLD's, personal
protective equipment, protective clothing, respirators, and other safety measures as
required. TLD's, only, will be provided by BSA at no charge, unless otherwise specified.

All heavy equipment will be inspected for safe operation by BSA prior to use on site.

Industrial Hygiene Monitoring

All work on this Project with regard to, and of, the conditions listed must be done within the
occupational exposure limits for Industrial Hygiene hazards set in OSHA 29CFR1926,
29CFR1910, and ACGIH Threshold Limit Values®. Compliance with the OSHA Permissible
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Exposure Limits and American Conference of Governmental Industrial Hygienists (ACGIH)
Threshold Limit Values® shall be determined by representative personnel exposure
monitoring and dosimetry conducted by the BSA-supplied Industrial Hygienist. Monitoring
shall be continuously performed during the total duration of the hazardous condition. The
details of the project’s exposure monitoring equipment, methods, and monitoring strategy
shall be included in the Contractor’s Health and Safety Plan. Conditions that require
industrial hygiene monitoring include, but are not limited to:

a. Asbestos
b. Beryllium
c. Working with Chemicals, Adhesives, or Lead

d. Release of Silica (grinding, drilling, core boring, jackhammering of concrete, masonry,
mortar, ete.) e '

e. Confined Spaces

f. Heat Stress |

g. Carcinogens

h. “ Noise and Hearing Conditions

i. RF/Microwave/Non-Ionizing Radiation
j.  Static Magnetic Fields

BSA is required to provide qualified monitoring and hazard assessment personnel (per DOE
(G440.1-3 Occupational Exposure Assessment) to conduct all Industrial Hygiene monitoring
as outlined in the Contractor’s Health and Safety Plan

The BSA Industrial Hygienist is required to conduct monitoring with calibrated equipment
using NIOSH or OSHA approved methods, and to have analysis conducted by an American
Industrial Hygiene Association (AIHA) Proficiency Analytical Testing certified laboratory or
by National Institute of Standards and Technology (NIST) traceable calibrated direct

. reading instrumentation. All instrumentation used for surveys shall have been calibrated in

compliance with the manufacturer’s specification prior to use in the field.

Copies of all equipment calibration, field sampling sheets, laboratory analysis reports, and
hazard assessment evaluation reports are to be provided to BSA, in accordance with the
Shop Drawings, Manufacturers Data, and Samples Section above.

E. Contractor Radiological Training

1.

All workers that may enter a controlled area on the BNL Site are required to wear a

" thermoluminescent dosimeter (TLD). In order to receive a TLD, at a minimum workers

must complete General Employee Radiological Training (GERT). GERT is available as a

. Web-based course at http:/training.bnl.gov and takes approximately one (1) hour to

complete.
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Wildfire Danger

1. This work will be performed in a wildland area of BNL, where brush fires are a real
concern, The Contractor shall ensure that the conduct of operations minimizes the potential
of the occurrence of wildland fires.

2.  Preventing the parking of vehicles on grassy areas with engines running, and control of
disposal of smoking materials, is - the responsibility of the Contractor's Safety
Representative,

3.  Ensure gasoline-engine-driven portable generators and air compressors are equipped with
spark arresters and that personnel are aware of fire break names if calls to the Fire
Department [Ext. 2222 or (631) 344-2222] become necessary.

Schedule of Values

1.  Successful bidder shall submit no later than 2 weeks after contract signing the following
Schedule of Values breakdown.

a. Engineered Cap Preparation & Mobilization
b.. Engineered Cap Installation
c. Engineered Cap Demobilization
d. Completion Report
Surveys and Stakeout

1. BSA will establish base lines and bench marks at the site of the work from which the
Contractor shall coinplete the layout of the work to be performed under the Contract. From
the basic data established by BSA, the Contractor shall establish reference control points
and complete the layout of the work.

2. In addition, BSA will mark and/or stake out all known underground utility locations.
Locations are approximate. Contractor shall be responsible to maintain the markings
and/or the stakeouts for as long as they are required. Any excavating near these locations
shall be by hand to locate utilities exactly.

3. The Contractor shall be responsible for all measurements that may be required for
execution of the work to the exact position and elevation as prescribed in the specifications,
shown on the drawings, or as the same may be modified at the direction of BSA to meet
changed conditions or as result of modification to the Contract.

4.  Further, the Contractor shall be responsible for the establishment of points, wall and
partition lines required by the Sub-Contractors in laying out their work.
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The Contractor shall furnish such stakes and other required equipment, tools and
materials, and all labor as may be required in laying out any part of the work from the base
lines and bench marks established by BSA.

If, for any reason, bench marks and/or utility location markings, monuments are disturbed,
it shall be the responsibility of the Contractor to re-establish them, without cost to BSA, as
directed by BSA. BSA may require that construction work be suspended at any time when
location and limit marks established by the Contractor are not reasonably adequate to
permit checking completed work or the work in progress.

BSA will back charge the Contractor for any re-establishment of stakeouts performed by
BSA that were disturbed by the Contractor.

The Contractor shall provide two survey maps: one for the bottom of the final excavation
grades, one for the final top of asphalt grades.

Construction Safety

1.

The Contractor is solely responsible for Construction Safety for the duration of this
Contract. He shall prepare and submit a Health and Safety Plan (HASP) twenty-one (21)
days prior to start of work on site. ‘A HASP Outline with an Occupational Medicine
Program example is available from BSA and copies will be handed out at the Pre-Bid
meeting. This plan will be reviewed and approved by BSA and shall include the following:

a. Specific assignment of an individual, employed by the Contractor and named in the
Plan, as well as one (1) alternate, as Safety Representative, who will be responsible for
job site construction safety. A Multi-Discipline Contractor must demonstrate, with
verification of completion of the “30-Hour OSHA Compliance for the Construction
Industry” construction safety courses, familiarity with 29 CFR 1926, etc., the ability of
the Safety Representatives to supervise the type of work for which they will be
responsible. A Single-Discipline Contractor needs to complete the “10-Hour OSHA”
course to demonstrate their ability. Sources for training can be obtained from BSA. A

Safety Representative shall be on the Project Site whenever construction activities are

being performed.

b. A letter or certificate of compliance indicating that the Contractor is aware of, and has
reviewed, and will comply with the safety regulations of both the OSHA Standards (29
CFR 1926/1910) and BNL Standards-Based Management System; Standard for
Electrical Safety in the Workplace (NFPA 70E), ES&H Standards (available for
reference through BSA).

c. A copy of the company record of past injury, accident, fire and property damage
experience, including motor vehicle, for previous two (2) years. In lieu of this data,
Contractor may submit the previous two (2) years industrial insurance experience
modifiers or rates.

d. A descriptive outline of the Contractor's safety program indicating:

1) Provisions for emergency aid.
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Specific identification of "Competent Person" (per OSHA), his/her qualifications,
including, but not limited to, Construction Safety Awareness courses taken,
applicable to the nature of this Project, and where applicable, the method of
accomplishment in a specific excavation plan. Competent Person must have had
formal training, have knowledge of existing standards, and have authority to take
actions deemed necessary. :

A comprehensive occupational medicine program, under the direction and control of
an occupational medicine physician, that provides these services in full compliance
with all provisions of Section 8 (“Occupational Medicine”) of Appendix A of the
Federal Regulations 10 CFR 851 (“the Rule”), including the following provisions:

a) plans and implements the occupational services,
b) 1is, or is under the direction of, a physician licensed in the state of New York,

c) is staffed by health care professionals with valid New York State licenses in
their respective professions,

d) determines the content of the worker health evaluations in accordance with
current sound and acceptable medical practices and all pertinent statutory
and regulatory requirements.

The Contractor shall attend daily tailgate safety briefings; these briefings are
conducted by BSA.

A program to provide for the frequent and regular inspection and reporting of job
site conditions relating to safety. An inventory of all chemicals used to perform
the work, with their Material Safety Data Sheets, shall be maintained at the Job
Site. Additionally, the program shall address storage of flammable and non-
flammable chemicals.

A program certifying the safe operating condition and assuring the proper
maintenance of earth moving equipment, cranes, vehicles and other such
equipment, including an environmental protection spill prevention plan.

A program certifying the safe operating condition and assuring the proper -
maintenance of permanent and/or temporary light, power and electrical
equipment, including protective devices (GFCI) for portable electric tools.
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8)  Provisions through meetings, established contacts or other means, for the mutual
exchange of information with Contractor and Sub-Contractor personnel on:

e Changes in scope of work

» Recognized hazards

¢ Identified inspection deficiencies
¢ Future phases of work

¢ Potential proble.m areas

e Coordination of crafts

9)  Upon approval of the HASP, the Contractor shall make any revisions noted and
resubmit five (5) copies of the Plan to BSA for distribution.

All workers shall be able to comprehend the scope of work and safety instructions required
to perform the job. All workers employed by the Contractor and the Sub-Contractor shall
acknowledge, in writing, that they have read and understood the HASP. If workers cannot
read or speak English or are hearing impaired, an interpreter shall be provided by the
Contractor to ensure that the scope of work, information regarding hazards associated with
the work-site, and safety requirements are relayed to them in a manner in which they can
understand. The interpreter shall sign that he has explained the plan, and shall be at the
work-site whenever these workers are on the job. The approved HASP shall be available at
the job site to all Contractor and Sub-Contractor employees.

The Contractor shall be required to include the applicable safety requirements in all
contracts with all tiers of Sub-Contractors. ‘

Prior to the start of construction, a pre-construction meeting shall be scheduled with the
Contractor to review specific safety requirements of the project.

BSA will make arrangements for a Digging Permit. A Digging Permit is required for all
excavations greater than six (6) inches in depth. No excavation activities shall proceed
prior to the issuance of the written Digging Permit nor shall work continue after the
expiration date of the permit. Copies of the permit must be retained on site, distributed as
directed on the permit, and kept on file for reference, until such time as the excavation is
filled in. '

BSA will make arrangements for a Cutting/Welding Permit. No open flame operations shall
proceed prior to the issuance of the written Cutting/Welding Permit nor shall work continue
after the expiration date of the permit. :

Concrete and/or Masonry Penetrations are of specific safety concern at BNL. It is BSA
policy that the Contractor ensure safe penetration into or through any existing concrete or
masonry surface.
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a. BNL Standards-Based Management System, ES&H Standards and Facilities and
Operations Policies and Procedures shall be followed, including the completion of
appropriate Penetration Permits and the provision and use of utility locating/detecting
equipment.

b. In order to comply with these guides, the Contractor shall provide trained “Authorized
Employees” and shall submit, for BSA review and approval, the name and type of the
utility locating/detecting equipment to be used, as well as the specific names of the
trained personnel who will perform the locating task with this equipment and who will
execute the penetration work.

c. Non-aggressive penetrations cannot be executed without first using utility locating/

detecting equipment and obtaining approval by BSA.

d. Aggressive penetrations cannot be executed without first using utility locating/detecting
"equipment followed by the completion and approval of a BSA Aggressive Penetration
Permit.

No work at the Site will be permitted to proceed and no payment requisitions will be
authorized until the HASP and required work permits (e.g., digging) is submitted and
approved.

BSA will not tolerate non-adherence to safety requirements under this Contract. These
requirements shall include, but not be limited to, all applicable OSHA Safety requirements,
the BNL Standards-Based Management System; ES&H Standards, all applicable codes and
regulations, and the approved Health and Safety Plan. Failure to comply will result in
BSA's direction to stop work in accordance with Article 27 of Attachment A. Non-
compliance could also mean the barring of the violating individuals from the BNL Site.
Repeated safety violations may also result in a permanent Work Stoppage under Article 30.

END OF SECTION 00 08 00
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DIVISION 01 — GENERAL REQUIREMENTS

‘ SECTION 01 1000—-S FW
PART 1 - GENERAL
1.1 General
A. Works to be performed are as indicated in the Contract Documents that consist of the

1.2

14

Drawings, Form of Contract, the Attachment A, General Terms and Conditions for
Construction and Labor Hour Contracts, latest edition, the Division 00 - General and
Supplementary Conditions, the Division 1 - General Requirements, and the Technical Sections
of the Contract Specifications. :

In case of discrepancies within the terms of the specifications themselves, the matter shall be
promptly submitted to the Contracting Officer in accordance with Article 42.16, Attachment A -
General Terms and Conditions (approved 03/16/06).

Project Description

The Project consists of installation of an engineered cap over deep subsurface radiologically
contaminated soils around the west, south, and east sides of Bﬁildjng 701 (Brookhaven
Graphite Research Reactor), as shown on the Contract Drawings and described within these
Specifications. The engineered cap is designed to accommodate heavy truck loading (up to
80,000 pounds).

Scope

In general, the Work consists of, but is not limited to, site demolition of existing asphalt,
concrete, recycled concrete aggregate (RCA), and backfill material; and installation of an
engineered cap consisting of a 40-mil HDPE geomembrane, sand protective layer, geotextile
layer, RCA layer, asphalt treated base (ATB) layer, and asphalt surface course.

Installation of the concrete pads adjacent to the west and east roll-up doors of Building 701, as
shown on the Contract drawings, will be performed by an Contractor prior to the installation of

the engineered cap.
Contractor’s Responsibilities:
Task 1 — Engineered Cap Preparation & Mobilization

1. Preparation of all documentation listed in Section 01 33 00 (Submittals) in accordance with
the schedule prcvided.

2. Mobilization of equipment and personnel, and training of personnel.

3. Establishment of temporary facilities and controls.
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B. Task 2 — Engineered Cap Installation

1.

10.

11.

1.

Remove asphalt wearing course and base course, as denoted on the Contract Drawings.
This material will be re-used on the BNL site.

Remove concrete curbing, as denoted on the Contract Drawings. This material will be re-
used on the BNL site. '

Excavate soil and recycled concrete aggregate (RCA), as denoted on the Contract Drawings.
This material will be re-used on the BNL site. )

Place, grade, and compact sand protective layer on top of the prepared subgrade, as denoted
on the Contract Drawings

Installation 40-mil HDPE geomembrane, as denoted on the Contract Drawings.

Anchor geomembrane to .bu.ilding foundation walls and seal around penetrations (e.g,
monitoring wells). Details are provided on the Contract Drawings.

Place, grade, and compact sand protective layer on top of the HDPE geomembrane, as
denoted on the Contract Drawings.

Installation of geotextile, as denoted on the Drawings.

Place, grade, and compact concrete aggregate on top of the geotextile, as denoted on the
Contract Drawings,

Installation of asphalt treated base (ATB) to four inches thick and hot mix asphalt surface
course to three inches thick, as denoted on the Contract Drawings.

Seal asphalt surface with fog seal coat.

Task 3 — Engineered Cap Demobilization and Completion Report

Demobilization includes the Contractor’s activities to demobilize equipment, components,
and personnel associated with the installation of the engineered cap.

The Contractor shall prepare a project completion report, as outlined in Section 01 33 00
(Submittals).

Contractor Use of Premises:

Limit use of the premises to construction activities in areas indicated; allow for BNL occupancy

and use by the public.

Confine operations to areas within Contract limits indicated. Portions of the site beyond areas

in which construction operations are indicated are not to be disturbed.

Keep driveways and entrances clear at all times. Do not use these areas for parking or storage

of materials. Schedule deliveries to minimize requirements for storage of materials.
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PART 2 — PRODUCTS
Not Used.

PART 3 - EXECUTION
Not Used.

END OF SECTION 01 10 00
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D ION 01 — GENERAL REQUIREMENTS
ECTION 01 33 00 - SUBMITTAL PROCED

PART 1 - GENERAL

1.1 General

A. Extent

1. This Section includes administrative and procedural requirements for submittals required
for performance of the Work, including the following:

a. Contractor's Construction Schedule.

b.

C.

d.

€.

Schedule Updates.
Industrial Hygiene Monitoring Results.
Product Data.

Shop Drawings and Manufacturer's Data.

B. Bid Submittals

1. Refer to other Division 00 Sections and other Contract Documents for requirements for bid
submittals. Such submittals include, but are not limited to, the following:

a.

b.

c.

d.

h.

i,

Required Documentation Submittal Checklist.
Corporate Experience. -

Client References.

Project Management Qualifications and Experience.
Safety Performance History.

Corporate QA/QC Program Summary.

Technical Approach.

List of Sub-Contractors.

Bid.

C. Administrative Submittals

1. Refer to other Division 01 Sections and other Contract Documents for requirements for
administrative submittals. Such submittals include, but are not limited to, the following:

a.

b.

C.

Construction Schedule.
Schedule of Values.

Quality Assurance Plan.

39




1.2

1.3

6/10
d. Letter of Compliance with Safety Requirements and SBMS.
e. Health and Safety Plan.,
f.  Engineered Cap Installation Work Plan.
g. Proposed List of Heavy Equipment and Mobilization Dates.
h. Construction Progress Photographs (optional).
i. Project Completion Report.
j- Applications for Payment.
k. Insurance. Certificates.

1, Certification of Specification Compliance.

Definitions

. Manufacturer's Product Data include installation drawings, setting diagrams, layouts,

schematics, descriptive literature, illustrations, schedules, performance and test data, similar
materials and samples furnished by Contractor to explain and show in detail, specific portions

of work required by Contract.

Submittal Procedures

1.

1.

Coordination

Coordinate preparation and processing of submittals with performance of construction
activities. Transmit each submittal sufficiently in advance of performance of related
construction activities to avoid delay.

Submittals to BSA by Contractor, or through the Contractor from Sub-Contractor, or any
low tier Sub-Contractor, pursuant to a construction contract, shall show in detail (i) the
proposed fabrication and assembly of structural elements and (i) the installation (ie.,
layout, form, fit, setting, and attachment details) of materials or equipment.

Coordinate each submittal with fabrication, purchasing, testing, delivery, other submittals,
and related activities that require sequential activity.

. Processing

Before submitting any data for approval, the Contractor shall coordinate all such drawings
and data, and check them for accuracy, completeness, and compliance with Contract
requirements. The Contractor shall see that all work contiguous with and having bearing
on the work indicated on drawings is accurately and distinctly illustrated and that work

shown is in conformity with contract requirements.

The Contractor shall indicate his approval on all submittals as evidence of the above
coordination and review. Shop drawings and Manufacturer’s data submitted to BSA
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without evidence of Contractor's approval, may be returned for resubmission. Contractor's

received stamp is not considered as approval.

8. To avoid the need to delay installation as a result of the time required to process
submittals, allow sufficient time for submittal review, including time for resubmittals.

a. Allow 10 working days for review. Allow additional time if BSA must delay processing
to permit coordination with subsequent submittals.

b. If resubmittal is necessary, process the same as the initial submittal.

c. Allow 10 working days for reprocessling each submittal.

d. No extension of Contract Time will be authorized because of failure to transmit
submittals to BSA sufficiently in advance of the Work to permit processing.

3.

The General Conditions portion of the Contractor's monthly payment requisitions
may be reduced if required Shop Drawings, Manufacturers Data, Samples and any
other required submissions are not received, or until they are received in a timely

manner.

C. Submittal Preparation

1. Place a permanent label or title block on each submittal for identification. Indicate the
name of the entity that prepared each submittal on the label or title block.

a. Provide a space approximately 4 by 5 inches (100 by 125 mm) on the label or beside the
title block on Shop Drawings to record the Contractor's review and approval markings
and the action taken.

b. Include the following information on the label for processing and recording action taken,

. 1..
8,
3.

4,

Project Name and Building Number.
Job Number and Contract Number.
Date and Specification Section Reference.

Name and address of the Contractor, Sub-Contractor, supplier and manufacturer.

c. Submittal Transmittal

1.

Package each submittal appropriately for transmittal and handling. Transmit each
submittal from the Contractor to BSA using a transmittal form. BSA will not accept
submittals received from sources other than the Contractor.

On the transmittal, record relevant information and requests for data. On the form,
or separate sheet, record deviations from Contract Document requirements,
including variations and limitations. Attach Contractor's Certification of
Specification Compliance forms stating that information complies with Contract

Document requirements.
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3. Transmittal Form: Use Contractor's Standard Transmittal forms.
4. Address all submissions to:

Michelle Pizzulli

Brookhaven National Laboratory
Building 701, Box 5000

Upton, New York 11973

5. Mark all transmittal forms as follows:

JOB TITLE: BGRR Engineered Cap
BLDG. NO. 701

Contractor's Construction Schedule

1.

. Bar-Chart Schedule

Prepare a fully developed, horizontal bar-chart-type, Contractor's construction schedule.
Submit within fourteen (14) calendar days prior to mobilization. -

Provide a separate time bar for each significant construction activity. Provide a continuous
vertical line to identify the first working day of each week. Use the same breakdown of
units of the Work as indicated in the "Schedule of Values."

Prepare the schedule on a sheet, or series of sheets, of stable transparency, or other
reproducible media, of sufficient width to show data for the entire construction period.

Secure time commitments for performing critical elements of the Work from parties
involved. Coordinate each element on the schedule with other construction activities;
include minor elements involved in the sequence of the Work. Show each activity in proper
sequence. Indicate graphically the sequences necessary for completion of related portions of
the Work.

Coordinate the Contractor's Construction Schedule with the Schedule of Values, list of
subcontracts, Submittal Schedule, progress reports, payment requests, and other schedules.

Indicate completion in advance of the date established for Substantial Completion. Indicate
Substantial Completion on the schedule to allow time for the BSA procedures necessary for
certification of Substantial Completion.

Schedule Updating

a. Revise the schedule after each meeting, event, or activity where revisions have been
recognized or made. Issue the updated schedule concurrently with the report of each

meeting.
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Document Submittals
A. " Quality Assurance Plan

1. The Quality Assurance Plan will be prepared by the Contractor to address the criteria in 10

CFR 830.122, BSA SBMS requirements. At a minimum, the following sections shall be
included in the Plan as applicable to the Work: :

1. Program

2. Personnel Training and Qualifications
3. Quality Improvement

4. Documents and Records

5. Work Progress

6. Design

7. Procurement

8. Inspection and Acceptance Testing

9. Management Assessment .

10. Independent Assessment

B. Health and Safety Plan (HASP)

1. The HASP shall be prepared in accordance with 29 CFR 1910.120, 29 CFR 1926, all

applicable BSA SBMS requirements, and Section 00 80 00, Paragraph I “Construction
Safety”. The Plan shall also address the risks, hazards and mitigative actions described in
the JRA.

C. Engineered Cap Installation Work Plan

1. An electronic copy of the required procedure format in Microsoft Word format will be

provided to the Contractor for use as a document template. The Plan shall contain the
summary of the work and describe the responsibilities of the project personnel. The Plan
shall contain all requirements of OSHA and SBMS requirements. Additionally prior to site
mobilization, the Contractor shall provide BSA with their proposed detailed site layout
showing equipment location, material storage, ingress and egress to the work areas and site
modification requirements: The site layout plan is subject to BSA approval.

The Plan shall prescribe the means and methods that will be employed to safely perform
the work. At a minimum, the following sections shall be included in the Plan:

a. Heavy equipment to be used.
b. Work Sequence.

c. Site Preparation.
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d. Hold Points, including but not limited to, inspections of the subgrade, geomembrane
. installation, geomembrane interfaces with concrete / piping surfaces, and asphalt
placement.

e. Erosion and sediment control.

D. Project Completion Report

1. This Report shall contain a complete description of the Work performed by the Contractor
including:

a. Introduction — general description of the project

b. Summary of existing site conditions

c. Overview of Work Performed

18

2.

10.
1L
12,

13.

Dates of significant activities (e.g. start, complete, duration)
Noteworthy challenges and accomplishments

Safety Performance

Work Activities

Major tools & equipment used

Site demolition

Excavation

Subgrade preparation

Installation of HDPE geomembrane

Placement of backfill material

Installation of geotextile layer

Installation of asphalt treated base course and wearing course

Description of “as built” conditions

d. Lessons Learned

e. Figures, including depictions of “as built” conditions and surveys

f. Photographs showing before, during énd after work (optional)

1.6 Daily Construction Reports:

A. Prepare a daily construction report recording the following information concerning events at

the site, and submit duplicate copies to BSA at weekly intervals:

. 1. List of Sub-Contractors at the site.
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2. Approximate count of personnel at the site.
3. High and low temperatures, general weather conditions.
4. Accidents, occurrences, and unusual events,
5. Meetings and significant decisions.
6. Stoppages, delays, shortages, and losses.
7. Emergency procedures.
Manufacturer’'s Product Data

Collect Product Data into a single submittal for each element of construction or system. Product
Data includes printed information,. such as manufacturer's installation instructions,
Manufacturer's Safety Data Sheets (MSDS), catalog cuts, and standard color charts.

Mark each copy to show applicable choices and options. Where printed Product Data includes
information on several products that are not required, mark copies to indicate the applicable
information. Include the following information:

1. Manufacturer's printéd recommendations.

2. Compliance with trade association standards and with recognized testing agency standards.

3. Applications of testing agency labels and seals.

"4, Notation of dimensions verified by field measurement and coordination requirements.

Do not submit Product Data until compliance with requirements of the Contract Documents
has been confirmed.

Submit two (2) copies for each submission of manufacturer's cuts and data sheets until
approved.

Distribution:

1. Furnish copies of final submittal to installers, Sub-Contractors, suppliers, manufacturers,
fabricators, and others required for performance of construction activities. Show
distribution on transmittal forms.

2. Do not proceed with installation until a copy of Product Data is in the Installer's possession.
3. Do not permit use of unmarked copies of Product Data in connection with construction.
Quality Assurance Submittals

Submit quality-control submittals, including design data, certifications, manufacturer's
instructions, manufacturer's field reports, and other gquality-control submittals as required
under other sections of the Specifications.
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Inspection and Test Reports

Requirements for submittal of inspection and test reports from independent testing agencies
are specified in various other sections of the Specifications. '

Submit two (2) copies of the required reports.
Record Document Submittals

Maintain a clean, undamaged set of black line white-prints of Contract Drawings and Shop
Drawings. Mark the set to show the actual installation where the installation varies

substantially from the Work as originally shown. Mark which drawing is most capable of

showing conditions fully and accurately. Where Shop Drawings are used, record a cross-
reference at the corresponding location on the Contract Drawings. Give particular attention to
concealed elements that would be difficult to measure and record at a later date.

Mark record sets with red erasable pencil. Use other colors to distinguish between variations in
separate categories of the Work.

Mark new information that is important to BSA but was not shown on Contract Drawings or
Shop Drawings.

Note related change-order numbers where applicable.

Organize record drawing sheets into manageable sets. Bind sets with durable-paper cover
sheets; print suitable titles, dates, and other identification on the cover of each set.

Protect record documents from deterioration and loss in a secure, fire-resistant location.
Provide access to record documents for BSA's reference during normal working hours.

Refer to Specification Sections for requirements of miscellaneous record keeping and submittals
in connection with actual performance of the Work. Immediately prior to the date or dates of
Substantial Completion, complete miscellaneous records and place in good order. Identify
miscellaneous records properly and bind or file, ready for continued use and reference. Submit
to BSA for the permanent project records.

BSA Review

Except for submittals for the record or information, where action and return is required, BSA
will review each submittal, mark to indicate action taken, and return promptly.

1. Compliance with specified characteristics is the Contractor's responsibility.

Action Stamp: BSA will stamp each submittal with a uniform, action stamp. BSA will mark the
stamp appropriately to indicate the action taken, as follows:

1. No Exception Taken: When BSA marks a submittal "NET," the Work covered by the
submittal may proceed provided it complies with requirements of the Contract Documents.
Final payment depends on that compliance.
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2. Make Corrections Noted: When BSA marks a submittal "MCN," the Work covered by the

submittal may proceed provided it complies with notations or corrections on the submittal
and requirements of the Contract Documents. Final payment depends on that compliance.

Revise and Resubmit, Rejected, and Submit Specified Item: When BSA marks a submittal
with these commer;ts, do not proceed with Work covered by the submittal, including
purchasing, fabrication, delivery, or other activity. Revise or prepare a new submittal
according to the notations; resubmit without delay. Repeat if necessary to obtain different
action mark.

a. Do not use, or allow others to use, submittals marked with these comments, at the
Project Site or elsewhere where Work is in progress.

Other Action: Where a submittal is for information or record purposes or special processing
or other activity, BSA may return the submittal marked “Reviewed.”

C. Unsolicited Submittals: BSA will return unsolicited submittals to the sender without action, or
marked “Not Reviewed.”
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1.12  Submittal Schedule

A. The Contractor shall submit the required documentation in accordance with the following

submittal schedule:

6/10

Submittal Suhmitj:al Date

Required Documentation Submittal Checklist With Bid

Corporate Experience With Bid

Client References With Bid

Project Management Qualifications and | With Bid

Experience

Safety Performance History With Bid

Corporate QA/QC Program Summary With Bid

Technical Approach With Bid

List of Sub-Contractors With Bid

Bid With Bid

Schedule 14 Calendar Days before Mobilization
Schedule of Values 14 Calendar Days before Mobilization

Quality Assurance Plan

14 Calendar Days Prior to Start of Work

Letter of Compliance with Safety Requirements
and SBMS

20 Calendar Days after Contract Signing

Health and Safety Plan

21 Calendar Days Prior to Start of Work

Engineered Cap Installation Work Plan

21 Calendar Days Prior to Start of Work

Proposed list of heavy equipment and
mobilization dates '

21 Calendar Days Prior to Start of Work

Schedule Updates

Weekly

Industrial Hygiene Monitoring Results

5 calendar days after the receipt of results from
analytical laboratories or 5 calendar days after
analysis by direct reading instruments, meters,

or monitors.

Survey of bottom of excavation

Prior to placement of geomembrane

Project Completion Report including Project
Records to BSA

20 Calendar Days following completion of Work
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PART 2 — PRODUCTS

2.1

General

following Specification sections:

A. The Contractor shall submit the required product documentation in accordance with the

Section Product Submittals

09 96 53 Elastomeric Coating Manufacturer’s technical data, MSDS,
and product literature

310519.13 Geotextile Manufacturer’s certificate

3105 19.16 HDPE Geomembrane Manufacturer’s certificate

321216 Asphalt Paving Product data, Job-Mix designs, material
certificates, and MSDS.

13212 36.13 Asphaltic Seal and Fog Coats | Product data and MSDS.
321273 Asphalt Paving Joint Sealants | Product data

PART 3 — EXECUTION

3.1

General

Specification sections:

Section Topic Submittals

3105 19.16 HDPE Geomembrane Completion drawing of numbered
geomembrane panels

3105 19.16 HDPE Geomembrane Field testing results and documentation
of testing for geomembrane installation
(i.e., non-destructive testing, destructive
testing)

3105 19.16 HDPE Geomembrane Warranty certificate

312000 Soil Compaction Compaction results

321216 Asphalt Paving Compaction results

321273 Asgphalt Paving Joint Sealants | Compliance letter for equipment

END OF SECTION 01 33 00
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A. The Contractor shall submit the required documentation in accordance with the following
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DIVISION 01 — GENERAL REQUIREMENTS
ECT 50 00 — TEMP 'ACILITIES AND CONTROLS

PART 1 - GENERAL

11 Summary

A. This section specifies temporary services and facilities, including utilities, construction and
support facilities, security and protection. Provide facilities ready for use. Maintain, expand and
modify as needed. Remove when no longer needed, or replaced by permanent facilities.

1.2 Use Charges

A. BSA will not impose on the Contractor, except for telephone charges, the cost or use charges for
temporary utilities, providing the use of these utilities is not abused by the Contractor.,

1.3 Regulations
A. Comply with applicable laws and regulations.
1.4 Standards

A Cdmply with NFPA Code 241, "Building Construction and Demolition Operations”, ANSI-A10
Series standards for "Safety Requirements for Comstruction and Democlition”, and NECA
Electrical Design Library "Temporary Electrical Facilities."

1. Electrical Service: Comply with NEMA, NECA and UL standards and regulations for
temporary electric service. Install service in compliance with National Electric Code (NFPA
70).

2. GFIs: Ground fault circuit interrupters are required for all electric services to construction
sites from other than permanent wiring of building or structure.

1.5 Inspections

A. Arrange for BSA personnel to inspect and test each temporary utility, as required, before use.
1.6 Conditions of Use

A. Keep facilities clean and neat. Operate in a safe and efficient manner. Take necessary fire
prevention measures. Do not overload, or permit facilities to interfere with progress. Do not
allow hazardous, dangerous or unsanitary conditions, or public nuisances to develop or persist
on the site.

PART 2 — PRODUCTS

2.1 Materials and Equipment

A. Provide new materials and equipment. When acceptable to BSA, undamaged previously used
materials and equipment in serviceable condition may be used. Provide materials and
equipment suitable for the use intended.
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C.
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Tarpaulins:

1. Waterproof, fire-resistant, UL labeled tarpaulins with flame-spread rating of 15 or less. For
temporary enclosures provide translucent nylon reinforced laminated polyethylene or
polyvinyl chloride fire retardant tarpaulins.

Temporary Fencing:

1. Wood slat and wire roll-out-type snow fencing, securely fastened to vertical galvanized or
painted steel fence supports.

2. Open-mesh expanded plastic sheet fencing is an acceptable substitute if properly installed
and maintained.

PART 3 - EXECUTION

3.1

A

3.2

Temporary Utility Installation:

All requests by the Contractor for temporary services, i.e. electric power, for their own use or for
use by any Sub-Contractor, shall be made only through the Project Manager.

BSA will furnish, without charge, sources of water and electric power and will perform initial
tie-in and removal of same. BSA will, upon request, indicate locations.

Contractor shall supply, install, maintain, and remove all equipment and required devices for
temporary water, power, and lighting systems from point of initial tie-in as necessary to
perform the wark.

Water Service: Install water service and distribution piping of sizes and pressures adequate for -

construction, Sterilize water piping prior to use. Provide 3/4" heavy-duty, rubber hoses 100 ft.
long with shut-off nozzle at each outlet. BSA will provide a back-flow preventer.

Electric Power Service:

1. Power available at the Site will be 20 amp, 115/120 volt, single phase service. Contractor
shall provide extensions, GFI outlets, transformers where required and accessories for end

use.
2. Electrical Power Cords: Provide grounded "hard-service" extension cords.

Lighting: Provide temporary lighting with local switching to fulfill security requirements and
provide illumination for construction operations and traffic conditions. '

1. Lamps and Light Fixtures: Provide general service incandescent lamps. Provide guard
cages or tempered glass enclosures, where exposed to breakage. Provide exterior fixtures

where exposed to moisture.

Field Offices

BSA will provide office and break room space for Contractor personnel.
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3.4

3.5

3.6

3.7
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Storage and Fabrication Shed

. Install sheds, equipped to accommodate materials and equipment involved. Sheds may be open

shelters, enclosed spaces within the building, separate trailers, or combined with the field
office. :

. Provide incombustible construction for sheds located within the construction area, or within 30

feet of building lines. Comply with NFPA 241.

Sanitary Facilities

. Sanitary Facilities include temporary toilets and drinking water fixtures. Comply with

regulations and local health codes. Install where facilities, as approved by BSA, will best serve
the Project. Provide paper goods and similar disposable materials for each facility. Provide
covered waste containers for used material.

1. Toilets:

A. Install self-contained single-occupant toilet units of the chemical type, properly vented
and fully enclosed with a glass fiber reinforced polyester shell or similar nonabsorbent
material. Toilets must be serviced at least weekly, and more often if needed, as
determined by BSA.

b. Drinking Water Facilities:

i. Provide individual bottled water or containerized tap-dispenser bottled-water type
drinking water units,

Collection and Disposal of Waste

Collect waste and dispose into the dumpster daily. Comply with NFPA 241 for removal of
combustible waste. Enforce requirements strictly. Provide a dumpster of sufficient size for the
waste to be generated. Do not overfill. Remove and replace on a timely basis.

. Handle hazardous, dangerous, or unsanitary waste materials separately from other waste by

containerizing properly. Dispose in a lawful manner.

Coordinate with Supplementary Conditions and Section 017419 "Construction Waste
Management and Disposal".

Rodent and Pest Control

. BSA will provide, if required, an exterminator to perform extermination and control procedures

so the project will be free of pests at Substantial Completion.
Notify BSA if pests or rodents are observed at the Site.

Fire Protection

. Maintain temporary fire protection of types needed to protect against predictable and

controllable fire losses. Comply with NFPA 10 "Standard for Portable Fire Extinguishers" and
NFPA 241 "Standard for Safeguarding Construction, Alterations and Demolition Operations."
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B. Fire Extinguishers:

1. Provide, in accordance with OSHA requirements, hand-carried, portable UL-rated, Class
"A" fire extinguishers for temporary offices and similar spaces. In other locations provide
hand-carried, portable, UL-rated, Class "ABC" dry chemical extinguishers. Locate fire
extinguishers where effective for the intended purpose.

a. Maintain unobstructed access to fire extinguishers, fire hydrants, temporary fire
protection facilities, Siamese connections, and access routes for fighting fires. Prohibit

smoking in hazardous fire exposure areas.
b. Store combustible materials in containers in fire-safe locations.

c. Provide continuous supervision of welding operations, combustion type temporary
heating units whenever operating, and other sources of fire ignition.

Barricades, Warning Signs and Lights:

Comply with standards and code requirements for erection of barricades. Provide appropriate
warning signs to inform personnel and the public of the hazard being protected against. Where
needed, provide lighting, including flashing lights.

Environmental Protection

. Operate temporary facilities and equipment and conduct construction by methods that comply

with environmental regulations, and minimize the possibility that air, waterways and subsoil
might be contaminated or polluted.

. When the work requires the Contractor to bring temporary fuel storage facilities on to the BNL

Site, the Contractor shall be responsible for providing a temporary impermeable containment
area for all fuel transfer operations in accordance with New York State Department of
Environmental Conservation (NYSDEC) Petroleum Bulk Storage regulations.

. If, during construction activities, a release, discharge, or spill of petroleum products or

chemicals occurs, the Contractor shall:

1. Immediately notify Safeguards and Security at Ext. 2222 (or 911) from Site telephones or
631-344-2222 from cell phones, and BSA, of the release, discharge, or spill.

2. Immediately, per the BNL SBMS, initiate cleanup and disposal operations by a BSA
approved hazardous waste management Contractor, complete the operations, and be
responsible for monitoring and/or sampling in the event of a spill, to the satisfaction of BSA.

. The disposal of contaminated material will be coordinated by BSA through the Waste

Management Division of the Environmental Management Division, with appropriate
documentation and disposition forms.
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E. Avoid use of tools and equipment which produce harmful noise. Restrict use of noise making
tools and equipment to hours that will minimize complaints.

END OF SECTION 01 50 00
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TION 01 — GENERAL REQUIREMENTS

SECTION 01 74 19 — CONSTRUCTION WASTE MANAGEMENT AND DISPO

PART 1~ GENERAL

1

1.2

1.3

A,

Summary

This section includes administrative and procedural requirements for the following:
1. Salvaging non-hazardous demolition and construction waste.

2. Recycling non-hazardous demolition and construction waste.

3. Re-using non-hazardous demolition and construction waste.

4. Disposing of non-hazardous demolition and construction waste.

Definitions
Clean: Untreated and unpainted; not contaminated with oils, solvents, caulk, paint, or the like.

Construction Waste: Building and site improvement materials and other solid waste resulting
from construction, remodeling, renovation, or repair operations. Construction waste includes

packaging.
Demolition Waste: Building and site improvement materials resulting from demolition or

selective demolition operations.

Disposal: Removal off of the work site of demolition and construction waste and subsequent
sale, recycling, reuse, or deposit in landfill or incinerator acceptable to authorities having
jurisdiction.

Recycle: The process of sorting, cleansing, treating, and reconstituting solid waste and other
discarded materials for the purpose of using the altered form. Recycling does not include
burning, incineration, or thermally destroying waste.

Re-use: Recovery of demolition or construction waste and subsequent incorporation into Work
or other Work.

G. Salvage: Recovery of demolition or construction waste and subsequent re-use or sale.

L

d.

A.

Toxic: Poisonous to humans either immediately or after a long period o_f exposure.

Trash: Any product or material unable to be re-used, returned, recycled, or salvaged.

Waste: Extra material or material that has reached the end of its useful lift in its intended use.

Waste includes salvageable, returnable, recyclable, and reusable material.

Performance Requirements

‘Salvage / Reuse / Recycling Requirements:

1. Demolition Waste:
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a. Asphaltic concrete paving
b. Concrete
c. Concrete reinforced steel
d. Structural and miscellaneous metal
2. Construction Waste:
a. Metal

b. Packaging: Paper, cardboard, boxes, wood crates

PART 2 — PRODUCTS

Not used.

PART 3 - EXECUTION

3.1

A

3.2

3.3

Plan Implementation

Contractor’'s Responsibilities: Implement waste management plan as provided by BSA. The
Contractor shall supply all equipment required for size-reducing waste and loading waste into
Contractor ' or Sub-Contractor supplied containers, transport, and dispose of waste as
appropriate. Segregate waste materials by type to facilitate salvage, re-use, recycling, or
disposal of materials.

Salvaging Demolition and Construction Waste

Clean salvaged items.

Pack or crate items after cleaning. Identify contents of containers.
Store items in a secure area.

Recycling Demolition and Construction Waste

Asphaltic Concrete Paving: Break up and load paving for transport to asphalt recycling facility
or for recycling on-site into new paving.

Concrete: Remove reinforcement steel and other metals from concrete and sort with other

metals.

1. Pulverize concrete to maximum 4-inch (100-mm) size.
Metals: Separate metals by type.

Packaging:

1. Cardboard and boxes: Break down packaging into flat sheets. Bundle and store in a dry

location.

Paper: Place in approved paper recycling containers.
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3.4

Transportation and Disposal of Waste

A. Transportation and disposal of waste will be the responsibility of the Contractor.

END OF SECTION 01 74 18
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DIVISION 01 — GENERAL REQUIREMENTS

TION 01 7700-C T PROCEDURE
PART 1 - GENERAL
1.1 Final Inspection
A. When work is complete, the Contractor shall request BSA to perform a final inspection.

B. Prior to requesting inspection by BSA, the Contractor shall assure that the Work is completed
in accordance with the specified requirements and is ready for the requested inspection,

1.2

1.

2.

4,

¥

The Contractor shall provide to BSA a list of items remaining to be completed or corrected.

Within a reasonable time after receipt of the list, BSA will inspect to determine status of
completion.

Should BSA determine that the Work is not substantially complete:
i. BSA will so notify the Contractor, in writing, giving the reasons therefore.

ii, The Contractor shall remedy the deficiencies and notify BSA when ready for re-

inspection.
iii. BSA will then re-inspect the Work.

iv. This procedure will be repeated until all deficiencies have been corrected and Work
accepted as completed.

v. Work performed during the pre-acceptance/acceptance/project close-out period shall be
performed in accordance with the Contractor's approved Health and Safety Plan as well
as all applicable BNL and OSHA construction safety requirements, This also includes
any “punch-list work” generated during the construction period. Additional Work
Planning may be necessary and will be accomplished at no additional cost to BSA.

Results of the completed inspection will form the basis of requirements for final acceptance.

Final Acceptance

Before requesting final acceptance of the Work and the last monthly payment, complete the
following:

Submit last monthly payment request for completed work with releases of claims. Final
payment request shall be for balance of retainage held, in accordance with Clause 1.8
below.

Submit a copy of the final inspection list stating that each item has been completed or
otherwise resolved for acceptance.
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Record Document Submittals

. Do not use Record Documents for construction purposes; protect from loss in a secure location;

provide access to Record Documents for BSA's reference.

Submit Record Documents in compliance with Section 01 33 00 "Submittal Procedures".

Record Drawings

. Maintain a clean, undamaged set of blue or black line white-prints of Contract Drawings and

Shop Drawings. Mark up these drawings to show the actual installation. Mark whichever
drawing is most capable of showing conditions accurately. Give particular attention to
concealed elements that would be difficult to measure and record at a later date.

Organize record drawing sheets into manageable sets, bind with durable paper cover sheets,
and print suitable titles, dates and other identification on the cover.

. The Contractor shall provide two survey maps: one for the bottom of the final excavation

grades, one for the final top of asphalt grades.

. Provide record drawings electronically in AutoCAD version 2004 or newer.

Record Specifications

. Maintain one copy of the Project Specifications, including addenda. Give particular attention to

substitutions, selection of options and similar information on elements that are concealed or
cannot be readily discerned later by direct observation. Note related record drawing
information and Product Data. '

Upon completion of the Work, submit record Specifications to BSA for their records.

Certification of Specification Comp]iance

. In addition to the periodic submissions already made, organize one complete set of CSCs into a

heavy-duty 3-ring, vinyl-coated binder. Mark identification on front and spine.

. Include CSCs for each section of the Specifications, the work of each Sub-Contractor, and each

material and item of equipment furnished and/or installed.
CSCs are provided in Section 00 65 13.

Completion Report

Complete the project completion report for BSA review and approval in accordance with Section
01 33 00.

Final Paymgnt

. After compliance with all of the above requirements for Project Closeout, submit final paj;ment

requesting release of balance of 5% retainage and Contract closeout.
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PART 2 - PRODUCTS
Not used.

PART 3 - EXECUTION
Not used.

"END OF SECTION 01 77 00
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DI N 02 — DEMOLITION AND STRUCTURE MOVING
TON 02 41 13 — SE TIVE SITE DEMOLITION

PART 1 - GENERAL
1.1 Related sections
A, Section 00 01 01 — Statement of Work

B. Section 01 33 00 — Submittals

12 Section Includes

A. Demolition of concrete curbs, asphalt, concrete structures, and other related site features.
1.3 Codes and Standards |
OSHA 29 CFR 1926
NFPA241 Construction, Alteration, and D;amoiition Operations

NESHAPS 40 CFR 61 Subpart M

O o w »

BSA Standards-Based Management System
1.4 General

A, The Contractor shall include means and methods for selective demolition in the Engineered
Cap Installation Work Plan (see Section 01 33 00).

B. The Contractor shall furnish all labor, materials, and equipment necessary to provide
selective demolition, removals, and legally dispose of non-salvageable material off the BNL
site.

C. All removed salvageable and non-salvageable materiale and equipment shall pass through
the vehicle radiation monitor prior to disposal on the BNL site or exiting the BNL site.

D. Demolition requires the selective removal and disposal of the following:

a. Saw cut and remove portions of asphalt pavement and concrete curb as shown on the

drawings.
b. Demolition of concrete slabs and concrete drainage rings as shown on the drawings.
PART 2 - PRODUCTS
Not used.
PART 3 - EXECUTION

3.1 Demolition
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. Existing concrete or bituminous pavement shall be removed as required or as directed. The

pavement shall be sawed with an approved concrete saw along all removal lines that do not
terminate at a joint. The pavement shall be removed in such a manner that the remaining
pavement will have a straight and vertical exposed face.

. Broken concrete, broken bituminous pavement, and all other rubble shall be re-used on the

BNL site.

. Protect public and all property from flying or falling debris. Control dust and dirt resulting

from demolition work.

. Load rubble in roll-off containers for re-use on the BNL site.

E. The Contractor shall monitor the work in accordance with the ES&H Plan.

The Contractor shall be responsible for safe practices and operations, and all barricades,
warning lights, danger signs and other safety precautions to protect all persons and vehicles,
either directly related or incidental to the project, from injury or damage.

. The Contractor shall promptly replace any items demolished that were not so scheduled to be

demolished to the approval of BSA at no additional cost to BSA.

. Roadways shall remain clear and usable during demolition work to allow for removal of

debris.

Cleaning

. The Contractor shall clean adjacent structures and improvements of dust, dirt, and debris

caused by demolition operations. The Contractor shall return adjacent areas to the condition
existing before demolition operations began.

END OF SECTION 02 41 13
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DIVISION 03 — CONCRETE

SECTION 03 30 00 — CAST-IN-PLACE CONCRETE

1.1

1.2

1.3

T 1- GENERAL

General

. Furnish all labor, materials and equipment necessary to provide cast-in-place concrete work,

including, but not limited to, reinforcement, concrete materials, mix design, placement
procedures, formwork, anchorages, finishes, and accessories.

. To the maximum extent, cement and concrete shall be supplied from manufacturers and

batch plants that incorporate ground granulated blast furnace (GGBF) slag into their
product during its production.

1. GGBF is available from many sources including Blue Circle Cement, Inc., Lehigh
Portland Cement Co., and Lone Star Industries, Inc.

. At the completion of the concrete work, submit the following:

1. Quantity in cubic yards and dollar value of concrete provided that incorporated GGBF
slag in its design mix.

. Transit mix supplier must be experienced in manufacturing ready-mixed concrete products

that comply with ASTM C94, and be located within a 30 minute travel range of BNL.
Submit name of transit mix supplier that uses GGBF slag within 15 days of signed Contract.
Approval of supplier is dependent on receipt of written guarantee that concrete strength will
conform to strength specified. Failure to conform to specified strength will result in removal
of supplier and of under-strength concrete from the job and a new supplier provided, all at no
additional cost to BNL.

Conform with ACI 301 & 318, latest editions.

Provide air entrained concrete developing minimum compressive strength of 3,500 psi in 28
days with a slump of four (4) inches maximum. Air content to be 5% + 1% by volume.

Submittals

. Product Data: For each type of product indicated.

Design Mixes: For each concrete mixture.

. Material certificates and test reports.

Quality Assurance:

Comply with ACI 301, “Specification for Structural Concrete,” including the following, unless
modified by the requirements of the Contract Documents.
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General requirements, including submittals, quality assurance, acceptance of structure,
and protection of in-place concrete.

Formwork and form accessories.
Steel reinforcement and supports.
Concrete mixtures.

Handling, placing, and constructing concrete.

PART 2 - PRODUCTS

2.1

A.

Materials

Formwork: Furnish formwork and form accessories according to ACI 301, faced to provide
required finish, in largest practicable sizes to minimize number of joints.

Steel Reinforcement

1

Plain-Steel Welded Wire Fabric: ASTM A 185, plain, fabricated from as-drawn steel wire
into flat sheets.

Supports: Bolsters, chairs, spacers and other devices as required, CRSI “Manual of
Standard Practice.”

Concrete Materials

1. Portland Cement: ASTM C 150, Type I or Type II, with ground granulated blast furnace
slag.

2. Normal-Weight Aggregate: ASTM C 33, uniformly graded, 1-1/2-inch (38-mm) nominal
maximum aggregate size.

3. Lightweight Aggregate: ASTM C 33, graded, 1-1/2-inch (38-mm) nominal maximum
aggregate size.

4, Water: Complying with ASTM C 94, potable.

Admixtures

1. Admixtures certified by manufacturer to contain not more than 0.1 percent water-soluble

chloride ions by mass of cementitious material and to be compatible with other
admixtures and cementitious materials. Do not use admixtures containing calcium
chloride.

Air-Entraining Admixture: ASTM C 260. .

Corrosion-Inhibiting Admixture; Commercially formulated, anodic inhibitor or mixed
cathodic and anodic inhibitor; capable of forming a protective barrier and minimizing
chloride reactions with steel reinforcement in concrete.
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4 ICrysta]line Waterproofing Admixture:
a. Aggregate state: Liquid, non-flammable, non-corrosive
b. Water/cement ratio: 0.55 maximum of concrete mix
¢. Compressive strength: ASTM C-39, up to 256% increase over untreated concrete
d. Flexural strength: ASTM C-293, does not detrimentally alter concrete mix

e. Permeability: COE CRD-C 48, no measurable leakage through waterproofed concrete
when tested at 460 feet of water head or 200 psi of water pressure

E. Waterstops

1. Flexible PVC Waterstops: CE CRD-C 572, for embedding in concrete to prevent passage
of fluids through joints. Factory fabricate corners, intersections, and directional changes.

2. Manufacturers: Subject to compliance with requirements, provide products by one of the
following:

a. Construction Joint PVC Waterstops:
B 9. Eacthshield
Sr—Mendows=W.R-Meadows; Ina. @h AcE TPV W#Pé’ﬁz
f d-rTL/Jo P636

b. Retrofit Waterstops:
1. Earth Shield. ?ﬁf‘#’ No. J’f 3}0 L
S—ApprovedTLgual
F. Joint-Filler Strips

1. ASTM D 1751, asphalt-saturated cellulosic fiber or ASTM D 1752, cork or self-expanding
cork.

U.R. Meadows
Fibre Effﬂrrafow J o:‘N‘JL No . 320
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G. Curing Materials

L

4.

Evaporation Retarder: Waterborne, monomolecular film forming, manufactured for
application to fresh concrete. : :

Absorptive Cover: AASHTO M 182, Class 2, burlap cloth made from jute or kenaf.

Moisture-Retaining Cover: ASTM C 171, polyethylene film or white burlap-polyethylene
sheet.

Water: Potable.

H. Concrete Mixtures

1

Prepare design mixtures for each type and strength of concrete, proportioned on the basis
of laboratory trial mixture or field test data, or both, according to ACI 301.

Comply with ACI 301 requirements for concrete mixtures.

Prepare design mixes, proportioned according to ACI 301, for normal-weight concrete
determined by either laboratory trial mix or field test data bases, as follows:

The required average compressive strength of the trial mix specimens (f%;) shall exceed
the specified minimum compressive strength (ft) by at least 1,200 psi for specified
concrete strengths between 3,000 and 5,000 psi. (For other specified concrete strengths,
follow Table 5.3.2.2 of ACI 318.)

Trial mixes having proportions and consistencies required for the proposed work, and
made with samples of the materials to be used, shall be made using at least three (3)
water to cementious materials ratios that will produce a range of strengths
encompassing the required average strength (f%r).

For each water to cementious materials ratio or cementious materials content, at least
three (3) test cylinders for each test age shall be made and tested.

The mix design for the proposed mix shall be that trial mix which produces the required
average strength (fir) unless a lower water-cementious material ratio or higher minimum
cementious material content is required elsewhere within these specifications.

PART 3 - EXECUTION

3.1 Concrete Mixing

A. Ready-Mixed Concrete: Comply with ASTM C 94 and ASTM C 1116.

I

When air temperature is between 85 and 90 deg F (30 and 32 deg C), reduce mixing and .

delivery time from 1-1/2 hours to 75 minutes; when air temperature is above 90 deg F
(32 deg C), reduce mixing and delivery time to 60 minutes.
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. Provide batch ticket for each batch discharged and used in the Work, indicating Project

identification name and number, date, mix type, mix time, quantity, and amount of water
added. Record approximate location of final deposit in structure.

Installation

Formwork: Design, construct, erect, shore, brace, and maintain formwork according to ACI

301.

. Steel Reinforcement: Comply with CRSI's “Manual of Standard Practice” for fabricating,

placing, and supporting of reinforcement.

. Joints: Construct joints true to line with faces perpendicular to surface plane of concrete.

1. Construction Joints: Locate and install so as not to impair strength or app.earance of

concrete, at locations indicated or as approved by BSA.

. Waterstops: The material, design, and location of waterstops in construction joints and
‘expansion joints shall be as indicated on the Drawings. Each piece of pre-molded waterstop

shall be of maximum practicable length in order that the number of end joints will be held to
a minimum. Joints at intersections and at ends of pieces shall be made in the manner most

appropriate to the material being used.

. Tolerances: Comply with ACI 117, “Specifications for Tolerances for Concrete Construction

and Materials.”

Concrete Placement

. Comply with recommendations in ACI 304R for measuring, mixing, transporting, and

placing concrete.
Consolidate concrete with mechanical vibrating equipment.

Finishing Formed Surfaces

. Rough-Formed Finish: As-cast concrete texture imparted by form-facing material with tie

holes and defective areas repaired and patched, and fins and other projections exceeding 1/4
inch (6 mm) in height rubbed down or chipped off.

Finishing Unformed Surfaces

. General: Comply with ACI 302.1R for screeding, restraightening, and finishing operations for

concrete surfaces. Do not wet concrete surfaces.

. Screed surfaces with a straightedge and strike off. Begin initial floating using bull floats or

darbies to form a uniform and open-textured surface plane before excess moisture or
bleedwater appears on the surface,

. Do not further disturb surfaces before starting finishing operations.

67




3.6

3.7

6/10

. Nonslip Broom Finish: Apply a nonslip broom finish to surfaces indicated and to exterior

concrete platforms, steps, and ramps. Immediately after float finishing, slightly roughen
trafficked surface by brooming with fiber-bristle broom perpendicular to main traffic route.

Concrete Protection Curing:

General: Protect freshly placed concrete from premature drying and excessive cold or hot
temperatures. Comply with ACI 306.1 for cold-weather protection, and follow
recommendations in ACI 306 for hot-weather protection during curing.

. Evaporation Retarder: Apply evaporation retarder to concrete surfaces if hot, dry, or windy

conditions occur before and during finishing operations. Apply according to manufacturer’s
written instructions after placing, screeding, and bull floating or darbying concrete, but
before float finishing,

. Begin curing after finishing concrete, but not before free water has disappeared from

concrete surface.

. Cure formed and unformed concrete (except high-early strength) by maintaining above 50°F

and in a moist condition for at least seven days after placement as follows:
1. Moisture Curing: Keep surfaces continuously moist with:

a. water

b. continuous water-fog spray

c. absorptive cover, water saturated and kept continuously wet.

2. Moisture-Retaining-Cover Curing: Cover concrete surfaces with moisture-retaining

cover for curing concrete, placed in widest practicable width, with sides and ends lapped
at least 12 inches (300 mm), and sealed by waterproof tape or adhesive. Immediately
repair any holes or tears during curing period using cover material and waterproof tape.

3. Curing Compound: Apply uniformly 'in continuous operation by power spray or roller
according to manufacturer’s written instructions. Recoat areas subjected to heavy
rainfall within three hours after initial application. Maintain continuity of coating and
repair damage during curing period.

. Cure high-early strength concrete by maintaining above 50°F and in a moist condition for at

least three days after placement by one of the above methods.
Procedures. for accelerated curing may be used with prior BSA approval.

Field Quality Control

. Testing Agency: Contractor will engage a qualified indepéndent testing and inspecting

agency to sample materials, perform tests, and submit test reports during concrete
placement. Tests will be performed according to ACI 301.
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B. Testing Frequency: One composite sample for each day’s pour of each concrete mix exceeding
. 5 cu! yd. (4 cu. m), but less than 25 cu. yd. (19 cu. m), plus one set for each additional 50 cu.
yd. (38 cu. m) or fraction thereof,

END OF SECTION 03 30 00
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DIVISION 09 — FINISHES
ECTION 09 96 55 — ELASTOMERIC COATINGS

P

1.1

1.2

1.3

14

T1-GE

A.

~ Description of Work

This Section specifies the application of special coating / lining systems to items and surfaces
scheduled, including surface preparation, prime coats, and top coats. The primary coating
material shall be a solvent-free, fast-setting (6-60 seconds), 100% polyurea elastomeric
coating and lining system formulated to be used for applications requiring a seamless,
flexible, waterproof, abrasion and impact resistant surface that may be applied on a
multitude of substrates in low temperature and high humidity.

References and Standards

All references and standards listed shall be the latest revisions.

B. SSPC TU-13: Surface Preparation of Concrete

Submittals

Submit manufacturer’s technical data, MSDS, and product literature indicating that the
products comply with the specified requirements.

Quality Assurance

Single Source Responsibility: Provide primers and undercoat materials produced by the same
manufacturer, or recommended by manufacturer, for each type of special coating / lining
system specified to ensure compatibility, and proper chemical and mechanical bond.

Manufacturer: A company specializing in ﬁnanufacturing industrial grade polyurea coatings
with a minimum 5-year documentable satisfactory experience.

Applicator: A company specializing in applying polyurea coatings with a minimum 5 years
satisfactory documented experience, and coating manufacturer’s certification showing
evidence of annual re-certification of its applicators. Applicator must have completed a 40-

“hour certification program in the use of heated plural-component pumping equipment, and

the specified polyurea material. '
1. Applicator must own the plural component pumping equipment.

2. Applicator must furnish references of projects of similar field conditions at least 5 years
old, including name, address, and telephone number.

Equipment Requirements: Equipment must be a plural component impingement mixing unit
capable of consistently producing at 2+ gallons per minute at 2,500 psi, 160 °F,
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1.6 Delivery, Storage, and Handling

A. Deliver product in the manufacturer’s original, new, unopened packages and containers,
clearly marked with manufacturer’s identification, printed instructions, lot numbers, and
shelf life expiration date for each component.

B. Store materials not in use in tightly covered containers in a dry, well-ventilated area at an
ambient temperature between 50 °F and 90 °F, away from sunlight, heat, or other hazards.

1.6 Project Conditions
A. For temperatures below 35 °F, consult manufacturer.
B. Surfaces shall be kept free of traffic once surface preparation has begun.

C. Do not apply over frozen or ice capped surfaces.

PART 2 — PRODUCTS
2.1 Acceptable Manufacturers
Bridie fres uJ;V?énnf

R7 SHAwpnee Avemve
Kawsas C,'/ ,AS

el 4r3-321-9090
FAL: 913 -1 -0

Wobsite: ; . 1

2.2 Materials
\ Svecial-Continart Lining.S s
I—Eavirolastie®-AR200-HD : 5,»,'JJ¢ pec_é ﬂm_(,,ﬁ,.,e_
B. Primers
1 —Lovebord-Conduetive Bpoxy-Prtmer
F——Corebond-HS-Epoxy-Brimer
F--Gerebond LT Epewy Primer
PART 3 — EXECUTION
31 Site Inspection

A. Ensure that environmental conditions are suitable for application and curing. Temperature
of the surface to be coated must be at least 5 degrees above the dew point.
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. Inspect surfaces for oil contamination and other critical factors at time of installation.

Surfaces to receive coatings must be structurally sound and thoroughly dry.

Surface Preparation

. Degrease concrete as necessary using high pressure water and biodegradable detergents.

Rinse thoroughly.

. Remove all existing coatings and linings by best method available. Sa~/p &/as //AU

. Surface must be clean, sound, and dry prior to application.

Priming

. Prime with the appropriate primer system, following manufacturer’s recommendations and

coverage rates.

Installation

. Apply special coating / lining system in a single application in accordance with

manufacturer’s instructions to a total thickness specified below. Spray apply only through
required equipment. Maintain an even distance from surface providing a uniform
application with a 50% overlap from one pass to the next.

Thickness of Special Coating / Lining System:
1. Heavy Duty vehicular: 70-125 mils

Cleaning

. At the end of each work day, remove rubbish, empty containers, rags, and other discarded

items from the site. After completing work, clean glass and spattered surfaces. Remove
spattered coatings by washing, scraping, or other methods, being careful not to scratch or
damage adjacent finished surfaces. Mo

END OF SECTION 09 96 53
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DIVISION 31 — E HW
SECTION 31 05 19.13 — EXTILES FOR EARTHWORK

PART 1 — GENERAL

1.1

A,

1.2

Section Includes
Materials and procedures for installing woven geotextiles.

References

. AASHTO M 288: Geotextile Specifications for Highway Applications

B. ASTM D 4791: Flat Particles, Elongated Particles, or Flat and Elongated Particles in Coarse

1.3

14

1.5

1.6

Aggregate.
Submittals

Submit Manufacturer’s certificate that each fabric complies with the requirements of this
Section.

Sampling and Testing

Prior to shipment, test each individual shipment and lot of geotextile and send testing
reports with the shipment to the job site. Clearly label all rolls as being part of the same
production run certified as meeting all material requirements.

Packaging, Shipping, and Storage

Protect the geotextile from direct sunlight, chemicals, mud, dirt, and debris during shipment
and storage. Replace at the Contractor's expense any geotextile damaged or deteriorated
during shipping, storage or construction. '

Labeling and Tagging:

1. Identify each package by a tag or label securely affixed to the outside of the roll on at
least one end.

2. Provide the following required information on the tag:
a. Name of the geotextile manufacturer.
b. Brand name of the product, width, length, and package weight of geotextile.
c. Lot Number.

Acceptance

BSA will reject geotextile at installation if it has defects, rips, holes, flaws, deterioration, or
damage incurred during manufacture, transport, handling or storage.
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PART 2 — PRODUCTS

2.1 Geotextile
A. Manufacturer

1. US Fabrics, Inc. = J§ 230
2~—Approved-equal.

6/10

B. Furnish Class 1 fabric as specified in AASHTO M 288, with apparent opening size of 40 US

Sieve maximum average roll value.

C. Woven geotextile shall meet the requirements shown in the following table for the following material.

Minimum Values for Woven Geomembrane

Property Test Method Value

Tensile Strength (1bs.) ASTM D 4632 315

| Elongation @ break (%) ASTM D 4632 15
Mullen Burst (psi) ASTM D 3786 600
Puncture Streﬁgth (Ibs.) ASTM D 4833 b ;s
Trapezoidal Tear (lbs.) ASTM D 4533 B j48
Apparent Opening Size (US Sieve) |ASTM D 4751 40
Permittivity (sec?) ASTM D 4491 662 ,9
UV Resistance, % Retained ASTM D 4355 90

PART 3 — EXECUTION

3.1 General

A. Place geotextile'on areas that are smooth, and free of projections or depressions. Do not drag
the geotextile across the subgrade. Roll geotextile out as smoothly as possible.

B. Do not operate construction equipment or traffic directly on geotextile.

C. Overlap the geotextile 2 minimum of 18 inches for all longitudinal and transverse joints, or

sew the geotextile.

D. Repair: Place patch over damaged area and extend 3 feet beyond the perimeter of the tear or

damage.

E. In the presence of wind, all geotextiles shall be weighted with sandbags. Do not use pins to

secure the geotextile, as it may damage the geomembrane geomembrane underneath.
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F. When placed for construction, cover the geotextile with indicated cover material as soon as
. possible. Do not leave uncovered for more than five days. Place cover material on the
geotextile in a manner that the geotextile is not torn, punctured, or shifted.

END OF SECTION 31 05 19.13
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DIVISION 31 — @)
SECTION 31 05 19.16 —- GEOMEMB FOR EARTHWORK
PART 1 - GENERAL
1.1 Section Includes
A. Specifications and guidelines for installing high-density polyethylene (HDPE) geomembrane
geomembrane.
1.2 Definitions
A. The terms “high density polyethylene (HDPE) geomembrane liner”’, “HDPE liner”, “liner”,
“geomembrane”, “geomembrane containment liner”, and similar words are interchangeable
with respect to these Specifications and Contract Drawings.
1.8 References
A. American Society for Testing and Materials (ASTM)

1. D 1004: Test Method for Initial Tear Resistance of Plastic Film and Sheeting

2. D 1238: Standard Test Method for Flow Rates of Thermoplastics by Extrusion

Plastometer
3. D 1505: Test Method for Density of Plastics by the Density-Gradient Technique
4. D 1603: Test Method for Carbon Black in Olefin Plastics

5. D 3895: Standard Test Method for Oxidative-Induction Time of Polyolefins by
Differential Scanning Calorimetry

6. D 4791: Flat Particles, Elongated Particles, or Flat and Elongated Particles in Coarse
Aggregate.

7. D 4833: Standard Test Method for Index Puncture Resistance of Geotextiles,

Geomembranes, and Related Products

8. D 5199: Standard Test Method for Measuring Nominal Thickness of Geotextiles and

Geomembranes

9. D 5397: Standard Test Method for Evaluation of Stress Crack Resistance of Polyolefin
Geomembranes Using Notched Constant Tensile Load Test

10. D 5596: Standard Test Method for Microscopic Evaluation of the Dispersion of Carbon
Black in Polyolefin Geosynthetics

11. D 5994: Standard Test Method for Measuring Core Thickness of Textured
Geomembranes
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12. D 6392: Standard Test Method for Determining the Integrity of Nonreinforced
Geomembrane Seams Produced Using Thermo-Fusion Methods

13. D 6497: Standard Guide for Mechanical Attachment of Geomembrane to Penetrations or
Structures.

14. D 6693: Standard Test Method for Determining Tensile Properties of Nonreinforced
Polyethylene and Nonreinforced Flexible Polypropylene Geomembranes

Su_bmii;tals ;

Submit Manufacturer’s certificate that geomembrane material complies with the
requirements of this Section.

Provide all related documentation required by Specification Section 01 33 00 — Submittals,
Completion drawing of numbered geomembrane panels.

Field testing results for geomembrane installation.

Warranty certificate,

Sampling and Testing

Prior to shipment, test each individual shipment and lot of geomembrane liner and send
testing reports with the shipment to the job site. Clearly label all rolls as being part of the
same production run certified as meeting all material requirements.

Packaging, Shipping, and Storage

Protect the geomembrane liner from direct sunlight, chemicals, mud, dirt, and debris during
shipment and storage.

Labeling and Tagging

1. Identify each package by a label or tag securely affixed to the outside of the roll on at

least one end.
2. Provide the following required information on the label or tag:
a. Manufacturer’s name

b. Product identification

¢. Thickness

d. Length

c. Width

f.  Roll number

g. Lot Number
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1.7 Qualifications
A. Manufacturer

1. The manufacturer shall have at least five (§) years continuous experience in
manufacturing polyethylene and/or experience totaling 10,000,000 square feet of
manufactured polyethylene geomembrane.

B. Contractor

1. The Contractor shall be the manufacturer or a dealer trained to install the manufacturer’s
geomembrane.

2. Installation shall be performed under the constant direction of a field superintendent
who shall remain on site and be responsible, throughout the geomembrane installation,
for geomembrane layout, seaming, testing, repairs and all other activities by the
Contractor.

a. The field superintendent shall have installed or supervised the installation of a
minimum of 2,000,000 square feet of polyethylene geomembrane.

b. Seaming shall be performed under the direction of a master seamer (who may also be
the field superintendent) who has seamed a minimum of 2,000,000 square feet of
polyethylene geomembrane, using the same type of seaming apparatus specified for
this project. ' '

¢. The field superintendent and/or master seamer shall be present whenever seaming is

performed.
1.8 Warranty

A. Material shall be warranted, on a pro-rata basis against Manufacturer’s defects for a period
of 5 years from the date of geomembrane installation.

B. Installation shall be warranted against defects in workmanship for a period of 1 year from
the date of geomembrane completion.

PART 2 - duc
2 Geomembrane

A. Manufacturer

—GeoCHEM-Inc.
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Solmax International - So/h/ﬂ( iﬁf@ -/000C

4.

5.

1

1.

. Materials

The geomembrane shall be High-Density Polyethylene (HDPE).
Metal battens shall be 0.25-inch thick by 2 inches wide stainless steel.

Gasket material shall be neoprene, closed cell medium, 0.25-inch thick by 2 inches wide,
with adhesive on one side, or other gasket material as approved by the geomembrane

manufacturer.
Banding clamps and hardware shall be 0.5-inch wide stainless steel.

Sealant shall be General Electric Silicone, RTV 103, or equivalent.

. Geomembrane Raw Materials

The geomembrane shall be manufactured of polyethylene resins produced in the United
States and shall be compounded and manufactured specifically for the intended purpose.

The natural polyethylene resin (without carbon black) shall meet the following
requirements:
Property Test Method HDPE
Density [g/em3] ASTM D 1505 or ASTM D 4883 0.940
Melt Flow Index [g/10 min.] |ASTM D 1238 Condition E <04

. Geomembrane Rolls

Do not exceed a combined maximum total of 1 percent by weight of additives other than
carbon black. '

Geomembrane shall be free of holes, pinholes as verified by on-line electrical detection,
bubbles, blisters, excessive contamination by foreign matter, and nicks and cuts on roll
edges.

Geomembrane material is to be supplied in roll form. Each roll is to be identified with
labels indicating roll number, thickness, length, width, and manufacturer.
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Minimum Values for Smooth HDPE Geomembranes So /M Ax '170 -/000

Property Test Method® | Min,
Value
Thickness, mil ASTM D 5199
Minimum Average 40
Lowest Individual Reading 36
Density, g/cm? ASTM D 1505 0.94
Carbon Black Content, % ASTM D 1603, 2.0-3.0
modified
Carbon Black Dispersion ASTM D 5596 Note 3
Tensile Properties(®: ASTM D 6693
(each direction)
Strength at Yield, lb/in 84
Strength at Break, lb/in Fide
Elongation at Yield, % (1.3” gauge length) Fede
Elongation at Break, % (2.0" gauge length) 700
Tear Resistance, Ib ASTM D 1004 28
Puncture Resistance, 1b (N) ASTM D 4833 e
Oxidative Induction Time, min. ASTM D 3895 100
Environmental Stress Crack / Notched |  ASTM D 5397 306~
Constant Tensile Load, hr Y o0
Dimensional Stability, % ASTM D 1204 &2
Low Temperature Brittleness, °C ASTM D. 746 <77
Coefficient of Linear Thermal ASTM D 696 2.5 max
Expansion, x 104 ¢cm / ¢m °C
Water Vapor Transmission, g/m?/day ASTM E 96 1.0 max

iba
/3

€0

! Some test procedures have been modified for application to geosynthetics. All procedures and values are subject to

change without prior notification.

2 The combination of stress concentrations due to coextrusion texture geometry and the small specimen size
results in large variations of test results. Therefore, these tensile properties are minimum average roll values.

? Only near spherical agglomerates are considered. 9 of 10 views shall be Category 1 or 2. No more than one view

Category 3.

80




E.

6/10

Extrudate Rod or Bead
1. Extrudate material shall be made from same type resin as the geomembrane.
2. Additives shall be thoroughly dispersed.

3. Materials shall be free of contamination by moisture or foreign matter.

PART 3 - EXE ION

3.1

3.2

3.3

A.

Transportation and On-Site Storage

The geomembrane rolls shall be shipped by flatbed trailer to the job site. The geomembrane
shall be stored so as to be protected from puncture, dirt, grease, moisture and excessive heat.
Damaged material shall be stored separately for repair or replacement. The rolls shall be
stored on a prepared smooth surface (not wooden pallets) and should not be stacked more
than two rolls high.

Earthwork

The Contractor shall inspect the subgrade preparation. Prior to geomembrane installation
the subgrade shall be compacted in accordance with the project specifications. Weak or
compressible areas which cannot be satisfactorily compacted should be removed and replaced

with properly compacted fill. All surfaces to be lined shall be smooth, free of all foreign and

organic material, sharp objects, or debris of any kind. The subgrade shall provide a firm,
unyielding foundation with no sharp changes or abrupt breaks in grade. Standing water or
excessive moisture shall not be allowed.

The Contractor, on a daily basis, shall approve the surface on which the geomembrane will
be installed. After the supporting soil surface has been approved, it shall be the Contractor’s
responsibility to indicate to BSA any changes to its condition that may require repair work.

Method of Placement

The rolls shall be deployed using a spreader bar assembly attached to a loader bucket or by
other methods approved by BSA. '

The installer shall be responsible for the following:

1. Equipment or tools shall not damage the geomembrane during handling, transportation
and deployment. '

2. Personnel working on the gecomembrane shall not smoke or wear damaging shoes.

3. The method used to unroll the panels shall not cause scratches or crimps in the
geomembrane and shall not damage the supporting soil.

4. Do not allow heavy vehicular traffic directly on geomembrane. Rubber-tired ATV’s and
trucks are acceptable if wheel contact is less than 6 psi.
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Adequate loading (e.g., sand bags or similar items that will not damage the
geomembrane) shall be placed to prevent uplift by wind (in case of high winds,
continuous loading is recommended along edges of panels to minimize risk of wind flow
under the panels).

3.4 Weather

A. Geomembrane deployment shall proceed between ambient temperatures of 32° F and 104° F.
Placement can proceed below 32° F only after it has been verified by the inspector that the
material can be seamed according to the specification. Geomembrane placement shall not be
done during any precipitation, in the presence of excessive moisture (e.g., fog, rain, dew) or in
the presence of excessive winds, as determined by the installation supervisor.

3.5 Field Seaming

A. Seams shall meet the following requirements:

1.

To the maximum extent possible, orient seams parallel to line of slope, i.e., down and not

across slope.

Minimize number of field seams in corners, odd-shaped geometric locations and outside

corners.

Slope seams (panels) shall extend a minimum of five-feet beyond the grade break into the
flat area.

Use a sequential seam numbering system compatible with panel numbering system,

Align seam overlaps consistent with the requirements of the welding equipment being
used. A 6-inch overlap is commonly suggested.

3.6 Defects and Repairs

A, Examine all seams and non-seam areas of the geomembrane for defects, holes, blisters,

undispersed raw materials, and any sign of contamination by foreigﬁ matter,

B. Repair and non-destructively test each suspect location in both seam and non-seam areas.
Do not cover geomembrane at locations that have been repaired until test results with

passing values are available.

3 Field Testing

A. Non-Destructive Testing

1. Non-destructive testing may be carried out as the seaming progresses or at completion of
all field seaming. o

a. Vacuum Testing
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1) Shall be performed in accordance with ASTM D 5641, Standard Practice for
Geomembrane Seam Evaluation by Vacuum Chamber. :

b. Air Pressure Testing (for Double Fusion Seams Only)

1) Shall be performed in accordance with ASTM D 5820, Standard Practice for
Pressurized Air Channel Evaluation of Dual Seamed Geomembranes.

c. Other approved methods.
B. Destructive Testing

1. Destructive testing should be minimized to preserve the integrity of the geomembrane.
The installer shall provide BSA with one destructive test sample per 1,500 lineal feet of
seam length.

2. Sampling Procedures are performed as follows:

a. In order to obtain test results prior to completion of geomembrane installation,
samples shall be cut by the installer as the seaming progresses. The installer shall
also record the date, location, and pass or fail description. All holes in the
geomembrane resulting from obtaining the seam samples shall be immediately

patched and vacuum tested.

b. The samples shall be 12 inches wide by 24 inches long with the seam centered
lengthwise. The sample shall be cut into three equal-length pieces, one to be given to
BSA and one to be given to the installer.

c. Destructive testing shall be performed in accordance with ASTM D 6392, Standard
Test Method for Determining the Integrity of Non-Reinforced Geomembrane Seams
Produced Using Thermo-Fusion Methods.

d. BSA, at its discretion and expense, may send seam samples to a laboratory for
testing. The test methods and procedures to be used by the independent laboratory
shall be the same as used in field testing.

C. Procedures for Destructive Test Failure
1. The following procedures shall apply whenever a sample fails the field destructive test:

a. The installer shall cap strip the seam between the failed location and any passed test
locations.

b. The installer can retrace the welding path to an intermediate location (usually 10
feet from the location of the failed test), and take a sample for an additional field test.
If this test passes, then the seam shall be cap stripped between that location and the
original failed location. If the test fails, then the process is repeated.

c. Over the length of seam failure, the installer shall either cut out the old seam,
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reposition the panel and reseam, or add a cap strip.
Repair Procedures

Remove damaged geomembrane and replace with acceptable geomembrane materials if
damage cannot be satisfactorily repaired.

. Repair any portion of unsatisfactory geomembrane or seam area failing a destructive or non-

destructive test.

Installer shall be responsible for repair of defective areas.

. All geomembrane surfaces shall be clean and dry at the time of repair.

Small holes shall be repaired by extrusion welding or a bead of extrudate over the hole. If

the hole is larger than % inch, it shall be patched.

Tears shall be repaired by patching. If the tear is on a slope or an area susceptible to stress
and has a sharp end it must be rounded prior to patching.

G. Blisters, large cuts and undispersed raw materials shall be repaired by patches.

. Patches shall be completed by extrusion welding. The weld area shall be ground no more

than 10 minutes prior to welding. No more than 10% of the thickness shall be removed by
grinding. Welding shall commence where the grinding started and must overlap the
previous seam by at least 2 inches. Reseaming over an existing seam without regrinding is
not permitted. The welding shall restart by grinding the existing seam and rewelding a new
seam. Patches shall be round or oval in shape, made of the same geomembrane, and extend

a minimum of 6 inches beyond the edge of defects.
Verification of Repairs

1. Each repair shall be non-destructively tested. Repairs that pass the non-destructive test
shall be taken as an indication of an adequate repair. Failed tests indicate that the
repair shall be repeated and retested until passing test results are achieved.

2. The installer shall keep daily documentation of all non-destructive and destructive
testing. This documentation shall identify all seams that initially failed the test and
include evidence that these seams were repaired and successfully retested.

Mechanical Attachments

. Metal battens:

1. The geomembrane shall be anchored continuously to structure concrete using stainless
steel battens, gaskets, and concrete anchor bolts in accordance with the contract
drawings and the geomembrane manufacturer’s specifications.

2. Surface Preparation: Concrete surfaces should be clean, dry, and uniform. Damaged
areas shall be repaired.
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3. The battens shall be bolted to structure concrete by stainless steel bolts on 12-inch
intervals to create a leak-free connection.

4. Tighten anchor bolt nuts to uniformly deform gasket beneath battens to 12 to 15 percent
of total thickness of gasket to obtain watertight connection of geomembrane to concrete
surface. Do not exceed maximum torque as specified in manufacturer’s instructions.

Pipe boots:

1. Pipe boots shall be fabricated in the field from the same geomembrane as installed.

2. Thoroughly clean contact surfaces.

3. Seal boot to surrounding geomembrane as specified for field seams using extrusion-
welding methods. ' '

4. Tighten stainless steel clamping bands to uniformly deform gasket beneath
geomembrane to obtain watertight connection of geomembrane to pipe. Do not exceed
maximum torque as specified in manufacturer’s instructions.

Cover Material

The geomembrane shall be covered as soon as possible. The covering operation shall not
damage the geomembrane. No construction equipment or machinery shall operate directly
on the geomembrane.

Acceptance

The Contractor shall retain all ownership and responsibility for the geomembrane until
accepted by BSA. Final acceptance is when all of the following conditions are met.

1. Installation is finished.

2. Verification of the adequacy of all field seams and repairs, including associated testing, is

complete.

END OF SECTION 31 05 19.16
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DIVISION 31 - EARTHWORK
. TIO 000 — EARTH MOVING
PART 1 - GENERAL
1.1 Section Includes-
A. Preparing subgrades for pavements.
.B. Excavating and backfilling,
C. Subbase course for pavements,
D. Erosion control measures.
1.2 General
A. Furnish all labor, materials and equipment necessary for earthwork operations.
B. Obtain an inspection from BSA of heavy equipment prior to use on site.
C. Confirm that BSA has obtained a Digging Permit prior to commencement 6f earth moving
activities.
D. The Contractor shall be responsible for the packaging of waste in aé:ccrdance with the BNL
Standards Based Management System (SBMS) and these Specifications.

. E. The Contractor’s Competent Person shall inspect excavations greater than four (4) feet in
depth on a daily basis or following a change in condition during the work day, such as
additional excavation or rainfall.

F. Traffic:
1. Do not close or obstruct streets, walks, or other adjacent occupied or used facilities
without permission from BSA.
2. Road closings require 48-hour prior notification and approval of BSA.
1.3 Codes and Standards:
A. OSHA 29 CFR 1926.
B. BNL Standards-Based Management System; ES&H Standards (SBMS).
C. ASTM D-2487, D-2490, and D-698.
D. 6 NYCRR Part 375.
14 Definitions
A. Backfill: Soil materials used to fill an excavation.
B. Base Course: Course placed between the subbaae course and hot-mix asphalt paving.
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Bedding Course: Course placed over the ekcavated subgrade in a trench before laying pipe.
Borrow Soil: Satisfactory soil imported from on- or off-site for use as fill or backfill,

Excavation: Removal of material encountered above subgrade elevations and to lines and

dimensions indicated.

1. Authorized Additional Excavation: Excavation below subgrade elevations or beyond
indicated lines and dimensions as directed by BSA. Authorized additional excavation and

replacement material will be paid for according to Contract provisions for changes in the
Work.

2. Unauthorized Excavation: Excavation below subgrade elevations or beyond indicated
lines and dimensions without direction by BSA. Unauthorized excavation, as well as
remedial work directed by BSA, shall be without additional compensation. '

Fill: Soil materials used to raise existing grades.

Structures: Buildings, footings, foundations, retaining walls, slabs, tanks, curbs, mechanical
and electrical appurtenances, or other man-made stationary features constructed above or
below the ground surface.

Subbase Course: Course placed between the subgrade and base course for hot-mix asphalt
pavement, or course placed between the subgrade and a cement concrete pavement or a

cement concrete or hot-mix asphalt walk.

Subgrade: Surface or elevation remaining after completing excavation, or top surface of a fill
or backfill immediately below subbase, drainage fill, or topsoil materials.

Utilities: On-site underground pipes, conduits, ducts, and cables, as well as underground

services within buildings.

Project Conditions

. Existing Utilities:

1. Locations for known existing underground utilities are approximate. Use extreme care to
avoid damage to all utilities.

2. Should unanticipated utilities, that are not shown on the Drawings or noted in the
Digging Permit, be discovered during earth moving activities, immediately stop work and
notify BSA for instructions. Do not proceed with the work until so directed by BSA.

3. Do not interrupt utilities serving facilities occupied by BSA or others unless permitted in
writing by BSA and then only after arranging to provide temporary utility services
according to requirements indicated.
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PART 2 — PRODUCTS

2.1

A.

Soil Materials

BSA to provide borrow soil materials when sufficient satisfactory soil materials are not

available from excavations on site.

Satisfactory Soils: ASTM D 2487 Soil Classification Groups GW, GP, GM, SW, SP, and SM,
or a combination of these groups; free of rock or gravel larger than 3 inches (756 mm) in any
dimension, debris, waste, frozen materials, vegetation, and other deleterious matter.

Unsatisfactory Soils: ASTM D 2487 Soil Classification Groups GC, SC, ML, MH, CL, CH,
OL, OH, AND PT or a combination of these groups.

1. Unsatisfactory soils also include satisfactory soils not maintained within 2 percent of
optimum moisture content at time of compaction.

Backfill and Fill: Satisfactory soil materials.

Subbase Material: Naturally or artificially graded mixture of natural or crushed gravel,

~ crushed stone, clean, blended, crushed, recycled concrete (RPCCA); 6NYCRR Part 360, blast

furnace slag, and natural or crushed sand; ASTM D 2940; with at least 90 percent paésing a
1-1/2-inch (38-mm) sieve and not more than 12 percent passing a No. 200 (0.075-mm) sieve,

Base Course: Naturally or artificially graded mixture of natural or crushed gravel, crushed
stone, clean, blended, crushed, recycled concrete (RPCCA); 6NYCRR Part 360, blast furnace
slag, and natural or crushed sand; ASTM D 2940; with at least 95 percent passing a
1-1/2-inch (38-mm) sieve and not more than 8 percent passing a No. 200 (0.075-mm) sieve.

Crushed Stone Protection Layer: Naturally or artificially graded mixture of natural or
crushed gravel, crushed stone, clean, blended, crushed, recycled concrete (RPCCA); 6NYCRR
Part 360, blast furnace slag, and natural or crushed sand; ASTM D 2940; with at least 90
percent passing a 1-1/2-inch (87.5-mm) sieve and not more than 12 percent passing a No. 200

(0.075-mm) sieve.

Sand Protection Layer: Naturally or artificially graded clean sand; with a permeability of
1x10-3 cm/sec or greater at 85% compaction in accordance with ASTM D-1557; complies with
6 NYCRR Part 375 for unrestricted use; with at least 100% passing a 1-inch (25 mm) sieve,
80% passing a No. 4 (4.75 mm) sieve, 20-60% passing a No. 40 (0.425 mm) sieve, and 5-20%
passing a No. 200 (0.075 mm) sieve. '
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3 - EXEC

3.1

Preparation

Notify BSA two (2) weeks in advance of all earthwork.

B. Ensure that a completed BNL Digging Permit is in place before starting earthwork.

3.2

Protect structures, utilities, sidewalks, pavements, and other facilities from damage caused
by settlement, lateral movement, underniinj.ng, washout, freezing temperatures or frost, and
other hazards created by earthwork operations. Provide protective insulating materials as
necessary.

Do not stockpile materials or park equipment within 20 feet of trees and shrubs or within
two (2) feet of the excavation.

Provide erosion-control measures such as hay bales, polyethylene sheeting and sediment
ponds to prevent erosion or displacement of soils and discharge of soil-bearing water runoff
or airborne dust to adjacent properties, walkways, storm sewer systems, roads and other

areas on or near the site.

Prevent surface water and ground water from entering excavations, from ponding on
prepared subgrades, and from flooding Project site and surrounding area.

Protect subgrades from softening, undermining, washout, and damage by rain or water

accumulation.
Perform daily inspections of excavations greater than five (5) feet in depth.

Line and Grade

One set of points (baseline) and a grade reference (benchmark) will be furnished by BSA.
Furnish all other lines and grades. Protect and replace all survey stakes.

Before grading is started, completely stake out areas to be graded.

Set grade stakes where spot elevations are shown, along center lines, at breaks in grade,
along drainage swales, and as otherwise required to rough grade the area.

Excavate to subgrade elevations regardless of the character of surface and subsurface
conditions encountered, including rock, soil materials, and obstructions.

If excavated materials intended for fill and backfill include unsatiéfactory soil materials and
rock, replace with satisfactory soil materials.

Excavate for pavements to indicated elevations and dimensions. Extend excavations for
inspections. Trim bottoms to required lines and grades to leave solid base to receive other

work.
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. Proof roll subgrades, before filling or placing aggregate courses, with heavy pneumatic-tired

equipment to identify soft pockets and areas of excess yielding. Do not proof roll wet or
saturated subgrades.

. Reconstruct subgrades damaged by freezing temperatures, frost, rain, accumulated water, or

construction activities.

Fill unauthorized excavation under foundations or wall footings by extending bottom
elevation of concrete foundation or footing to excavation bottom, without altering top
elevation. Lean concrete fill may be used when approved by BSA.

Fill unauthorized excavations under other construction or utility pipe as directed by BSA.

Stockpile borrow materials and satisfactory soil materials, without intermixing, in shaped,
graded, drained, and covered stockpiles. Stockpile soil materials away from edge of
excavations and outside drip line of remaining trees.

Baclkfills and Fills

1. Fill: Place and compact fill material in layers to required elevations.

. Uniformly moisten or aerate subgrade and each subsequent fill or backfill layer before

compaction to within 2 percent of optimum moisture content.

. Remove and replace, or scarify and air dry, otherwise satisfactory soil material that exceeds

optimum moisture content by 2 percent and is too wet to compact to specified dry unit

weight.

Compaction: Place backfill and fill materials in layers not more than 8 inches (200 mm) in
loose depth for material compacted by heavy compaction equipment, and not more than
4 inches (100 mm) in loose depth for material compacted by hand-operated tampers.

Compact soil to not less than the following percentages of maximum dry density according to

ASTM D 698.

1. Subbase and Base Courses Under Pavements: Under pavements and walks, place
subbase course on prepared subgrade. Place base course material over subbase. Compact
to required grades, lines, cross sections, and thickness to not less than 95 percent of
maximum dry unit weight according to ASTM D 1557.

2. The Contractor shall provide compaction results to BSA, as required.
Protection and Disposal
Protect newly graded areas from traffic, freezing, and erosion. Keep free of trash and debris.

Repair and re-establish grades to specified tolerances where completed or partially

.completed surfaces become eroded, rutted, settled, or where they lose compaction.
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C. Where settling occurs before Project correction period elapses, remove finished surfacing,
backfill with additional soil material, compact, and reconstruct surfacing.

D. Disposal: Remove surplus satisfactory soil and waste material, including unsatisfactoiy soil,
' trash, and debris, and legally dispose of it off BNL site.

END OF SECTION 31 20 00
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DIVISION 31 — EARTHWORK
SECTION 31 25 00 — EROSION AND STORMWATER CONTROL

PART 1 - GENERAL

1:3

A.

1.2

A.

Related Sections
Section 31 00 00 — Earthwork

References

6NYCRR700-705 “Surface Water Quality Standards”

B. 6NYCRR750-758 “State Pollution Discharge Elimination System” (SPDES)

1.3

40 CFR141.11-16 “National Primary Drinking Water Regulations” (NPDWR)
Submittals

The Contractor shall submit to BSA the means and methods of controlling stormwater and
erosion as part of the Engineered Cap Installation Work Plan.

PART 2 - PRODUCTS

2.1

A

Silt Barrier

The Contractor shall construct a silt barrier to control silt-laden runoff from traveling off the
work site. The silt barrier shall consist of geotextile fabric affixed to wooden stakes with the
bottom of the fabric buried approximately six (6) inches below grade. The geotextile fabric
shall be made of ultra-violet resistant :ﬁaterial, gilt-film fabric having the following
characteristics: :

1. Grab strength (ASTM D 4632): 90 lbs.

2. Burst strength (ASTM D 751): 145 lbs.

3. Elongation (ASTM D 4632): 15% at 45 lbs.

4. Permeability coefficient (ASTM D 4751): 0.2 mm/sec at constant head of 50 mm.

5. Ap;parent opening size (ASTM D 4751): U.S. Standard Sieve Number 20, minimum.

6. Retained strength after accelerated weathering and ultra-violet exposure (ASTM D
4355): 70%.

PART3-E TION

3.1

General

Use the procedures and physical controls specified in the Work Plan for controlling
stormwater, slope erosion, and accumulation of water in the work areas.

Minimize the ponding of surface water runoff on contaminated areas of the site.
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Implement controls to minimize the flow of stormwater into excavation areas, whether

contaminated or not.

. Incorporate accordingly, waste minimization efforts and contingency disposal paths into the

Technical Work Plan.
Erosion and Stormwater Control

Plan and execute the excavation in a manner to prevent stormwater runoff from the

excavated areas to areas outside of the excavation area.
Minimize amounts of exposed work and waste at any one time.

Provide temporary measures, as required, to prevent water flow and erosion. These’
measures include berms, dikes, drains, sediment control (silt) fences, and hay or straw bales.

END OF SECTION 31 25 00
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DIVISION 32 — EXTERIOR IMPROVEMENTS

SECTION 32 12 16 — ASPHALT PAVING

© PART1- GENERAL

1 £

A.

1.2

- 1.3

1.4

General

Furnish all labor, materials and equipment necessary to install hot-mixed asphalt paving,
patching, and paving overlay over prepared subbase.

1. Prepared subbase is specified in another Division 31 section.
2. Proof rolling of prepared subbase is included in this Section.

3. Saw-cutting of edges of existing pavement shall be included, where shown or required.

. Definitions

Asphalt Treated Base: Asphalt treated base consists of a compacted course of base material
which has been weatherproofed and stabilized by treatment with an asphalt binder.

Submittals:
General: Submit the following:

1. Product Data: For each type of product indicated. Include technical data and tested
physical and performance properties.

2. dJob-Mix Designs: Certification, by authorities having jurisdiction, of approval of each job
mix proposed for the Work.

3. Material certificates and Material Safety Data Sheets (MSDS).
4. Compaction results.
Quality Assurance:

Manufacturer Qualifications: Manufacturer shall be registered with, and approved by, the New
York State DOT,

Regulatory Requirements: Comply with New York State DOT for asphalt paving work.

Asphalt-Paving Publication: Comply with Al MS-22, “Construction of Hot Mix Asphalt
Pavements,” unless more stringent requirements are indicated.

Project Conditions:

Environmental Limitations: Do not apply asphalt materials if subgrade is wet or excessively
damp or if the following conditions are not met:

Weather Limitations: Apply prime and tack coats when ambient temperature is above 60°F
(15.5°C) and when temperature has not been below 35°F (1°C) for 12 hours immediately prior to
application. Do not apply when base is wet or contains an excess of moisture.
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Asphalt Treated Base Course: Minimum surface temperature of 40°F (4°C) and rising at time
of placement.

Asphalt Surface Course: Minimum surface temperature of 60°F (15.5°C) at time of placement.

E. Grade Control:

1. Establish and maintain required lines and elevations.

PART 2 — PRODUCTS

2.1 Materials
A. General: Use locally available materials and gradations that exhibit a satisfactory record of
previous installations.
B. Course Aggregate: Sound, angular crushed stone, crushed gravel, properly cured, crushed
blast-furnace slag, or properly cleaned, blended, crushed, recycled concrete, complying with
ASTM D 692.
C. Fine Aggregate: Sharp-edged natural sand or sand prepared from stone, gravel, properly cured
blast-furnace slag, or combinations thereof, complying with ASTM D 1073.
D. Mineral Filler: Rock or slag dust, hydraulic cement, or other inert material passing the No. 200
sieve and complying with ASTM D 242.
E. Asphalt Binder: AASHTO MP 1, performance grade as recommended by NYSDOT.
F. Tack Coat: Emulsified asphalt; ASTM D 977, complying with 6NYCRR 205, slow setting,
diluted in water, of suitable grade and consistency for application.
G. Asphalt-Aggregate Mixture: Provide plant-mixed, hot-laid asphalt-aggregate mixture
complying with ASTM D 3515 and NYSDOT.
PART 3 -~ EXECUTION
8.1 Surface Preparation
A. General: Remove loose material from compacted subbase surface immediately before applying
prime coat.
B. Refer to Site Plan and details for extent of paving which includes but is not limited to the
following:
1. Aspart of Engineered Cap: 4" Type 3 asphalt treated base plus 3" Type 6 asphaltic wearing
course.
2. Outside of Engineered Cap: 3” Type 3 asphalt base plus 2” Type 6 asphaltic wearing course.
C. Proof-roll prepared subbase surface to check for unstable areas and areas requiring additional
" compaction.
D. Do not begin paving work until deficient subbase areas have been corrected and are ready to

receive paving.
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E. Saw cut perimeter of patches and/or edges where new paving meets existing for smooth and

even edged transitions.

F. Tack Coat:

1. Apply to contact surfaces of previously constructed asphalt or Portland cement concrete and
surfaces abutting or projecting into hot-mixed asphalt pavement. Distribute at rate of 0.05
to 0.15 gal. per sq. yd. of surface.

2. Allow to dry until at proper condition to receive paving.

3. Exercise care in applying bituminous materials to avoid smearing of adjoining concrete

surfaces. Remove and clean damaged surfaces.
Hot-Mix Asphalt Placement
A. General:

1. Machine place hot-mixed asphalt mixture on prepared surface, spread uniformly, and strike
off. Spread mixture at minimum temperature of 250°F (121°C).

2. Place areas inaccessible to equipment by hand. Place each course to required grade, cross-
section, and compacted thickness. Regulate paver machine speed to obtain smooth,
continuous surface free of pulls and tears in asphalt-paving mat.

B. Paving Placing:

1. Place in strips not less than 10 feet wide, unless otherwise acceptable to BSA. After first
strip has been placed and rolled, place succeeding strips and extend rolling to overlap
previous strips. Complete base course for section before placing surface course.

2. Immediately correct surface irregularities in paving course behind paver. Remove excess
material forming high spots with shovel or lute.

2. Joints: Make joints between old and new pavements, or between successive days' work, to
ensure continuous bond between adjoining work. Construct joints to have same texture,
density, and smoothness as other sections of hot-mixed asphalt course. Clean contact
surfaces and apply tack coat.

Rolling
A. General:

1. Begin rolling when mixture will bear roller weight without excessive displacement.

Complete compaction before mix temperature cools to 185°F (85°C).

2. Compact mixture with hot hand tampers or vibrating plate compactors in areas inaccessible

to rollers.

3. Breakdown Rolling: Complete breakdown or initial rolling immediately following rolling of
joints and outside edge. Check surface after breakdown rolling and repair displaced areas
by loosening and filling, if required, with hot material.
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3. Intermediate Rolling: Follow breakdown rolling as soon as possible, while mixture is hot.
Continue rolling until mixture has been evenly compacted to average density of 92 percent
of reference maximum theoretical density, ASTM D 2041.

4 Finish Rolling: Perform finish rolling while mixture is still warm enough for removal of

roller marks., Continue rolling until roller marks are eliminated and course has attained
95% laboratory density.

5. Patching: Remove and replace paving areas mixed with foreign materials and defective
areas. Cut out such areas and fill with fresh, hot hot-mixed asphalt. Compact by rolling to
specified surface density and smoothness.

6. Protection: After final rolling, do not permit vehicular traffic on pavement until it has
cooled and hardened.

a. Erect barricades to protect paving from traffic until mixture has cooled enough not to
become marked.

Field Quality Control

. General: Testing in-place hot-mixed asphalt courses for compliance with requirements for

thickness and surface smoothness will be done by the Contractor. Repair or remove and replace

unacceptable paving as required.

. Thickness: In-place compacted thickness tested in accordance with ASTM D 3549 will not be

acceptable if exceeding following allowable variations:
1. Base Course: Plus or minus 1/2 inch (13 mm).
2. Surface Course: Plus or minus 1/4 inch (6 mm),

Surface Smoothness: Test finished surface of each hot-mixed asphalt course for smoothness,
using 10-foot straightedge applied parallel with and at right angles to centerline of paved area.
Surfaces will not be acceptable if exceeding the following tolerances for smoothness.

1. Base Course Surface: 1/4 inch (6 mm).

2. Surface Course: 1/8 inch (3 mm).

END OF SECTION 32 12 16
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SION32-E RIOR IMPROVEMENT

2.1

PART 3 - EXECUTION

. 8.1

TI - TIC SEAL AND FOG COATS
Part 1 — GENERAL
1.1 Related Sections
A. 3212 16 — Asphalt Paving
1.2 Description
A. The Work under this Section includes providing all labor, materials, tools, and equipment
necessary to apply a fog seal coat to all new asphalt surfaces. This fog seal coat shall be
composed of a slow setting asphalt emulsion and diluted with water. Blotting the fog seal with
sand after the emulsion breaks is required.
. L8 Submittals:
A. General: Submit the following:
1. Product Data: For each type of product indicated. Include technical data and tested
physical and performance properties.
2. Material certificates and Material Safety Data Sheets (MSDS).
1.4 Environmental Requirements
A. Do not place fog seal when atmospheric temperature is below 50 degrees F (10 degrees C.).

B. Do nut place fog seal when the asphalt sxu'face temperature is less than 59 degrees F (15

C.

PART 2 - PRODUCTS

A. The

A.

degrees C).

Do not place fog seal when precipitation is occurring or if asphalt surface is wet or frozen.

Materials

//m'co ;....m-

fae ﬁ"f@.{fwr , PA
General

The Contractor shall provide equipment for heating and applying the asphalt emulsion and for
applying blotter material and removing blotter material.

The surface shall be clean and free from all loose material.

The rate of application shall be between 0.08 and 0.15 gallons per square yard.
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D. The dilution rate of 50% (equal parts water to equal parts emulsion) is recommended to achieve
. " the proper viscosity.

E. After application of the fog seal coat, blotter sand shall be applied by a ten (10) yard capacity
truck with a rear-mounted spreader at a rate of three (3) to five (5) pounds per square yard.

F. Blotting sand shall be removed by means of a rotary broom and vacuum truck within ten (10)
days after application of the fog seal coat.

END OF SECTION 32 12 36.13
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DIVISION 32 — EXTERIOR IMPROVEMENTS
SECTION 32 12 73 — ASPHALT PAVING JOINT SEALANTS

Part 1 — GENERAL
1.1 Related Sections
A. 321216 — Asphalt Paving
1.2 Description .
A. The Work under this Section includes elastomeric hot applied joint sealing in asphalt.
1.3 References

A. ASTM D 5329: Test Methods for Sealants and Fillers, Hot Applied, for Joints and Cracks in
Asphaltic and Portland Cement Concrete Pavements

B. ASTM D 6690: Standard Specification for Joint and Crack Sealants, Hot Applied, for Concrete
and Asphalt Pavements

1.4  Submittals
A. Submit manufacturer's printed Product Data Sheet,.
1.5 Certification

A. Contractor to submit a letter stating that eduipment used to heat the material meets the

requirements of this specification.
B. Upon request, the Contractor will submit manufacturer’s test results on products used,
1.6 Env*.irohﬁmntal Requirements
| A. Apply sealant only to clean, dry, properly prepared joints.

B. At ambient temperatures below forty (40) degrees F, use a hot compressed air lance to achieve
clean, dry, warm space for sealant.

PART 2 - PRODUCTS

2.1 Materials

A. A hot applied elastomeric crack/joint sealant for asphaltic and concrete pavements. Ll ‘b!“ J AC‘a-O

2.2 Equipment

A. Melt down the sealant in a kettle or melter constructed as a double boiler. The space between
the inner and outer shells filled with a high flash point heat transfer oil or other indirect

heating means.

B. The kettle to be used must have constant agitation any time material is over three hundred
(300) degrees F. The kettle must have temperature-monitoring capabilities.

C. Roofing kettles or other direct fired melters are not acceptable for these materials.
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PART 3 — EXECUTION

3.1

3.2

3.3

3.4

A.

Examination

Inspect existing pavement for conditions and defects that will adversely affect quality of work
and which cannot be put into acceptable condition through normal preparatory work as
specified.

Starting installation constitutes Contractor’s acceptance of surface as suitable for installation.

Préparat.ion

Sealant

1. Prepare sealant in specified equipment.

2. Heat sealant according to manufacturer’'s Product Data Sheet.
Application

Install heated sealant directly into joints not to exceed a one (1) inch wide band.

B. Control thickness to one-eighth (1/8) inch above pavement surface.

Finished sealed joints will be uniformly level and all depressions will be refilled to achieve flush
to one eighth (1/8) inch concave surface appearance.

Protection

Care must be taken to keep the public from work area while sealant is being installed and
traffic should not be allowed to cross sealant filled joints until sealant has cooled sufficiently to
prevent tracking.

END OF SECTION 32 12 73
END OF SPECIFICATIONS
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1.0 INTRODUCTION

The project consisted of the installations of an engineered cap over subsurface radiologically

contaminated soils around the west, south, and east sides of Building 701 (Brookhaven

Graphite Research Reactor), as shown on the Contract Drawings. Prior to the cap installation,

two concrete pads were installed adjacent to the east and west roll-up doors of Building 701.

Upon completion of the concrete pads, the cap installation commenced. Cap work consisted of

demolition of existing asphalt, concrete, recycled concrete aggregate (RCA), and backfill

material; and installation of an engineered cap consisting of a 40-mil HDPE geomembrane,
sand protective layer, RCA layer, asphalt treated base layer (ATB) and asphailt surface course.
All work was performed in accordance with the Contract Specifications and Drawings.

2.0 SUMMARY OF EXISTING SITE CONDITIONS

In general, existing site surface conditions represented conditions depicted on the Existing
Conditions Plan provided as Sheet 2 of 6 of Contract Drawings. Subsurface soils have been

pre-classified by BNL as Type C soils, considered to be relatively unstable, consisting of sands

and gravels. Refer to the Record Drawings for subsurface utilities exposed during excavation.

3.0 OVERVIEW OF WORK PERFORMED

Major work items can be divided into the fol!owing work tasks:

s Construction of the East Pad

¢ Construction of the West Pad

¢ [nstallation of the South Cap including:

i
#

A\

Material Excavation and Removal

Subgrade Preparation

HDPE Installation

Backfilling the Protection Layer and Geotextile Installation

Place Base Course, Asphalt, and Sealant

1 S, L //////%///////////{%
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¢ Installation of the East Cap including:
» Material Excavation and Removal
» Subgrade Preparation
» HDPE Installation
» Backfilling the Protection Layer and Geotextile Installation
» Place Base Course, Asphalt, and Sealant
¢ Installation of the West Cap including:
» Material Excavation and Removal
» Subgrade Preparation
» HDPE Installation
» Backfilling the Protection Layer and Geotextile installation
» Place Base Course, Asphalt, and Sealant
¢ |Installation of the Southeast Cap including:
» Material Excavation and Removal

v

Subgrade Preparation
HDPE Installation
Backfilling the Protection Layer and Geotextile Installation

Y ¥V V¥

Place Base Course, Asphalt, and Sealant

All work was preceded by a Construction Kick-Off meeting which took place on January 10",
2011.

3.1 Construction of East Concrete Pad (1/11/11 — 2/22/11)

Construction of the east concrete pad began on January 11" 2011. Work was completed in
three stages, excavation, formwork/pad preparation, and concrete placement. The entire pad
area was excavated to two feet below grade (fbg) with a two foot overcut to allow free
movement while constructing the formwork. Excavation work was performed with CAT 320
Excavator (excavator) and manual hand tools where applicable. Soil and material where
stockpiled and managed utilizing a Dae Woo skid steer. The subgrade preparation consisted of
the placement and compaction of one vertical foot of New York State (NYS) No. 57 crushed
blue stone. Compaction was achieved through the use of a vibratory plate tamper. Water stop




as manufactured by Earth Shield was installed along all existing foundation walls and at
expansion joints as detailed in Details H and |, respectively on the As-Built Record Drawings.
Two layers of plain, welded wire fabric conforming to ASTM A 185 was installed at 10 and 2
inches below grade (bg). The pad was prepped, formed and poured in three sections - Sections

1, 2, and 3 as identified moving in an easterly direction away from the east overhead door.

3.1.1 Section 1 (1/11/11-1/31/11)

During the excavation of Section 1, it became apparent that a previously damaged vent line
along the south wall of Building 703 would need to be addressed. It was determined that the
area surrounding the vent line would be boxed and excluded from the Section 1 pour. This
additional formwork was incorporated as Change Order (CO) 2 and this work was ultimately
performed on January 25", 2011. A total of 20 cubic yards (cy) of the specified concrete mix
were placed as part of Section 1 on January 31, 2011.

3.1.2 Section 2 (2/1/11 - 2/4/11)

Previously unknown 16” diameter cooling water lines were exposed during the excavation of the
Section 3 area. These two lines were removed as part of CO 1, executed on January 24", 2011.
A handheld chop saw was utilized to cut the pipes below the 2 foot bg excavation depth. BNL

provided EnviroTrac with caps that were affixed to the remaining pipe ends existing beneath the

limits of our excavation. 21 cy of concrete mix were placed as part of Section 3.

3.1.3 Section 3 (2/7/11 — 2/9/11)
Section 2 was the third and final section of the East Pad to be placed. A total of 23 cy of

concrete mix were delivered during the concrete placement.

3.1.4 East Pad Summary

The pad dimensions are illustrated in the As-Built Record Drawings.

Compressive strength testing was performed on February 17", 2011 on cylinders collected from
each of the three sections. Test results indicated that each section exceeded the minimum

required compressive strength of 3500 psi.

.




Joint sealant was applied atop the expansion joints and the pad and foundation interfaces.

3.2 Construction of West Concrete Pad (2/23/11 - 3/9/11)

Construction of the west concrete pad began on February 23, 2011. The pad consists of two
sections, each of which were completed in three stages, excavation, formwork/pad preparation,
and concrete placement. Each section was excavated to two feet below grade (fbg) with a two
foot overcut to allow free movement while constructing the formwork. The subgrade preparation
consisted of the placement and compaction of one vertical foot of New York State (NYS) No. 57
crushed blue stone. Compaction was achieved through the use of a vibratory plate tamper.
Water stop as manufactured by Earth Shield was installed along all existing foundation walls
and at expansion joints as detailed in Details H and I, respectively on the As-Built Record
Drawings. Two layers of plain, welded wire fabric conforming to ASTM A 185 was installed at 10

and 2 inches below grade (bg).

3.2.1 Section 1 (2/23/11 - 3/1/11)

Section 1 of the west pad is considered to be the section nearest to the overhead door. Hand
excavation was performed in the area near Building 703 in which markouts indicated
underground utilities to be present. A visual inspection of the basement was performed to
determine the depth that the utilities enter the basement. Once hand cleared, excavation began
utilizing the excavator on the remainder of Section 1. While excavating outward from the
overhead a bank of five (5) unmarked brass pipes were exposed. Work was temporarily paused
until authorized by BNL representatives to continue. These pipes were removed from the
excavation for disposal. Upon satisfactory preparation, a total of 15 cy of concrete mix was

delivered and placed as part of Section 1.

3.2.2 Section 2 (3/2/11 - 3/9/11)

Section 2 of the west pad was instalied in a similar fashion as Section 1. During the excavation,

the five (5 unmarked brass lines encountered in Section 1 were exposed in Section 2. These




pipes were sampled and disposed of by BNL representatives. A total of 24 cy were delivered

and placed as part of Section 2.
3.2.3 West Pad Summary

The pad dimensions are illustrated in the Record Drawings.

Compressive strength testing was performed and reported on April 6", 2011 on cylinders
collected from each of the two sections. Test results indicated that each section exceeded the

minimum required compressive strength of 3500 psi.

Joint sealant was applied atop the expansion joints and the pad and foundation interfaces.
3.3 Installation of South Cap (3/8/11 — 5/25/11)

3.3.1 Material Excavation and Removal

Excavation of the area identified as the south side of the As-Built Record Drawings began on
March 3, 2011. The excavation was advanced to a depth of two (2) feet bg. A 15cy dump truck
was added to the equipment already on-site and was utilized to convey the excavated material
to an off-site staging area established by BNL. During the excavation the following unknown
subsurface items were exposed. As directed by BNL representatives, these items were left in
place, removed, or modified as part of a separate approved CO. Table 1 summarizes these

previously unknown subsurface conditions.

ITEM STATUS CHANGE ORDER
Two (2) 22” Cooling Removed CO4
Water Lines
Valve Box and Removed CcOo4

Control Piping

Concrete Under-pour Removed CO5and CO 8

Top of Concrete Left in Place Not Applicable
Below Ground Duct

5 e
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Duct Supports Left in Place and Ccoe6
modified
Sanitary Line Left in Place and Co7
Manhole modified
42" Concrete Pipe Left in Place Not Applicable

3.3.2 Subgrade Preparation

An elevation survey was conducted to verify sufficient excavation depth. The results of the
elevation survey are presented the Excavation Survey Map provided in Appendix B. Sand cone
analysis was performed to verify that subgrade compaction met or exceeded the 85% specified
in the Contract Specifications. Compaction results are provided in Appendix C. Upon Engineers
review and approval of both survey, and compaction data, EnviroTrac was authorized to place a
3" layer of protection sand. The sand was reviewed and approved prior to delivery.

3.3.3 HDPE Geomembrane Installation

Chenango Contracting was retained to install all of the HDPE Geomembrane. Installation and
testing was in accordance to Section 31 05 19.16 of the Contract Specifications. Required

documentation and testing data has been provided in Appendix D.

3.3.4 Backfilling the Protection Layer and Geotextile installation

Upon review and approval of the HDPE testing results, EnviroTrac was authorized to backfill the
liner. The backfill material, referred to as “Protection Layer” in the Contract Drawings was
imported from a previously approved source. EnviroTrac placed approximately one (1) foot of
this material and retained others to verify compaction. Compaction results from the backfilled
material are provided in Appendix E. With the exception of a small access/egress road installed
to the south overhead door, all geotextile was installed by All County Paving. Refer 3.44




3.4 Installation of East Cap (4/5/11 — 5/25/11)

3.4.1 Material Excavation and Removal

Excavation of the area identified as the east side of the As-Built Record Drawings began on
April 5", 2011. The excavation was advanced to a depth of two (2) feet bg. Excavated material

was transported to the off-site staging area near Building 811 established by BNL.

3.4.2 Subgrade Preparation

An elevation survey was conducted to verify sufficient excavation depth. The results of the
elevation survey are presented the Excavation Survey Map provided in Appendix B. Sand cone
analysis was performed to verify that subgrade compaction met or exceeded the 85% specified
in the Contract Specifications. Compaction results are provided in Appendix C. Upon Engineers
review and approval of both survey, and compaction data, EnviroTrac was authorized to place a

3” layer of protection sand. The sand was reviewed and approved prior to delivery.

3.4.3 HDPE Geomembrane Installation

Chenango Contracting was retained to install all of the HDPE Geomembrane. Installation and
testing was in accordance to Section 31 05 19.16 of the Contract Specifications. Required

documentation and testing data has been provided in Appendix D.

3.4.4 Backfilling the Protection Layer and Geotextile Installation

Upon review and approval of the HDPE Geomembrane testing results, EnviroTrac was
authorized to backfill the liner. The backfill material, referred to as “Protection Layer” in the
Contract Drawings was imported from a previously approved source. EnviroTrac placed
approximately one (1) foot of this material and retained others to verify compaction. Compaction
results from the backfilled material are provided in Appendix E. US 230 Geotextile was installed

and finished with 2" of recycled concrete aggregate (RCA).




3.5 Installation of West Cap (4/13/11 - 5/24/11)

.3.5.1 Material Excavation and Removal

Excavation of the area identified as the east side of the As-Built Record Drawings began on
April 5", 2011. The excavation was advanced to a depth of two (2) feet bg. Excavated material

was transported to the off-site staging area established by BNL.

3.5.2 Subgrade Preparation

An elevation survey was conducted to verify sufficient excavation depth. The results of the
elevation survey are presented the Excavation Survey Map provided in Appendix B. Sand cone
analysis was performed to verify that subgrade compaction met or exceeded the 85% specified
in the Contract Specifications. Compaction results are provided in Appendix C. Upon Engineers
review and approval of both survey, and compaction data, EnviroTrac was authorized to place a

3” layer of protection sand. The sand was reviewed and approved prior to delivery.

3.5.3 HDPE Geomembrane installation

Chenango Contracting was retained to install all of the HDPE Geomembrane. Installation and
testing was in accordance to Section 31 05 19.16 of the Contract Specifications. Required

documentation and testing data has been provided in Appendix D.

3.5.4 Backfilling the Protection Layer and Geotextile installation

Upon review and approval of the HDPE testing results, EnviroTrac was authorized to backfill the
liner. The backfill material, referred to as “Protection Layer” in the Contract Drawings was
imported from a previously approved source. EnviroTrac placed approximately one (1) foot of
this material and retained others to verify compaction. Compaction results from the backfilied
material are provided in Appendix E. US 230 Geotextile was installed and finished with 2” of
RCA.




3.6 Installation of Southeast Cap (5/2/11 - 5/26/11)

3.6.1 Material Excavation and Removal

Excavation of the area identified as the east side of the As-Built Record Drawings began on
April 5", 2011. The excavation was advanced to a depth of two (2) feet bg. Excavated material

was transported to the off-site staging area established by BNL.

3.6.2 Subgrade Preparation

An elevation survey was conducted to verify sufficient excavation depth. The results of the
elevation survey are presented the Excavation Survey Map provided in Appendix B. Sand cone
analysis was performed to verify that subgrade compaction met or exceeded the 85% specified
in the Contract Specifications. Compaction results are provided in Appendix C. Upon Engineers
review and approval of both survey, and compaction data, EnviroTrac was authorized to place a

3” layer of protection sand. The sand was reviewed and approved prior to delivery.

3.6.3 HDPE Geomembrane Installation

Chenango Contracting was retained to install all of the HDPE Geomembrane. Installation and
testing was in accordance to Section 31 05 19.16 of the Contract Specifications. Required

documentation and testing data has been provided in Appendix D.

3.6.4 Backfilling the Protection Layer and Geotextile Installation

Upon review and approval of the HDPE Geomembrane testing results, EnviroTrac was
authorized to backfill the liner. The backfill material, referred to as “Protection Layer” in the
Contract Drawings was imported from a previously approved source. EnviroTrac placed
approximately one (1) foot of this material and retained others to verify compaction. Compaction
results from the backfilled material are provided in Appendix E. US 230 Geotextile was instalied
and finished with 2" of RCA.




3.7 Asphalt Base-course, Top Coat, and Seal Coat (5/9/11-6/9/11)
3.7.1 Cap Area

Upon completion of the RCA area, four (4) — inches of Asphalt Treated Base (ATB) was applied
to the entire cap area. Compaction of the ATB was verified through core samples. A three (3) —
inch wear course was applied atop the ATB which then received seal coat

3.7.2 Non Cap Area

The area described as “Typical Asphalt” located outside the limits of the Cap was constructed
by installing a six (6) — inch RCA base, three (3) — inch NYS Type 3 Asphalt Base, and a two (2)
—inch NYS Type 2 Asphalt wearing course.

4.0 LESSONS LEARNED

4.1 Geophysical Survey

Significant time delays and cost overruns were incurred as a result of unknown conditions below
grade prior to the commencement of construction activities. Many former utilities and structures
were encountered at various locations during construction activities that were not known to exist
previously. A comprehensive geophysical survey of the entirety of the proposed engineered
cap area plus the additional pavement excavation areas prior to construction could have
possibly revealed the geophysical signatures associated with buried structures and utilities

allowing the Owner and contractor to better prepare.

4.2 Weather Conditions

Delays were caused as a result of both extremely cold and extremely wet Spring conditions.
Although ideal weather conditions can never be truly anticipated, a geomembrane project
requiring the driest conditions possible to be most efficient should likely not be scheduled as a
late winter/spring project. The ideal time for open excavations and placement of HDPE liner

would be in early summer through autumn.
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‘CUSTOMER

-Caution!-Freshly-mixed concrete;:cement, morar;-
|| In:case this,material ;orfits:components-contact iskin' area

Lpromptly: and?thoroughly with:water.#If:this:material ‘gets:
nediately: and repeatedly wlth clean water and ge’t pro mp

g .U
€5:0r onto Skin by usmg propert tools; nd sprotective clothlng such 1
boots; safety:glasses, ‘and:moisture resistant skm ‘cove ngs etc

handlin and before smoklng or‘eatlng p

d ‘CALLADOGC
!LDREN AWAYI

= PF 0:248 “NICOLIALDT -




CUSTOMER

HICOLIA

READY-MIX

C ORPORATI ON

P.O. BOX 1065 ¢ WEST BABYLON, NEW YORK 11704
Island Park e Westbury e West Babylon ¢ Smithtown e Yaphank e Riverhead

DISPATCH: 631-669-7000
FAX: 631-669-7702

“WE BUILD CITIES”

631-888-2200
631-888-2210

MAIN OFFICE:
FAX:

8 Arrive Plant

2 Load [ 3 Leave Plant 4 Arrive Job Site 5 Start Discharge 6 Finish Disch. 7 Leave Job Site
| T e e, A Do e s
3 £ i H] . s —— w&' {oe ‘ £ -,.,_._‘.c"i }‘w"*

PRODUCT SAFETY WARNING

Caution! Freshly mixed concrete, cement, mortar, or grout may cause eye or skin injury!
In case this material or its components contact skin areas, wash the contacted area
promptly and thoroughly with water. If this material gets into eye, rinse the eye im-
mediately and repeatedly with clean water and get prompt medical attention.
If swallowed, dilute with a large quantity of water or milk (at least 2 quarts for aduits).
Avoid splashing into eyes or onto skin by using proper tools and protective ciothing such
as rubber gloves and boots, safety glasses, and moisture resistant skin coverings, etc.
Wash thoroughly ﬁ.iter handling and before smoking or eating.

£/
DO NOT INDUCE VOMITING! CALL A DOCTOR IMMEDIATELY!
v ,,.»M"‘KEEDGWLDREN AWAY!

| request dehvery other than at curb hns«ﬁn a paved street and agree to the conditions and ASSUMP-
TION OF uABILITY m Pa;agmph DELIVERY on reverse side.

PRODUCT DATA SAFETY SHEET AVAILABLE UPON REQUEST.

ADDITIONAL WATER ADDED TO TH!S CONCRETE WILL REDUCE ITS
STRENGTH. ANY WATER ADDED IS AT CUSTOMER’S RISK.

GALLONS ADDED AT CUSTOMER'S REQUEST,

This sale and delivery is subject to the terms and conditions as stated on the reverse
side. Purchaser’s signature below constitutes acceptance of all the said Terms and
Conditions and Acknﬁwledges that He/She has read and understood the Product
Safety Warning pmﬁed on thxs—éocc!fﬁ"ﬁ‘r

My signature below mdlcates that Lhave read and understand
both the from and back of'this del”lvery ticket.

z! i’ A L= RECEIVED IN GOOD,E’QNDITION BY:
Ao A5 e L
X i SIGNATURE ., ¥ T _
TICKET # ORDER# | PLANT |TRUCK# | DRIVER ST 1-TICKETED DATE
302986 12388 3 189 ! RINGGOLD, RAYMOND 8:12 1/31/2011
JSTOMER # SOLD TO Z, 5 PROJECT # PO. #
COD |[ENVIROTRAC JOB JIM
ZLIVERY ADDRESS Co ZONE USAGE DESCRIPTION
BROOKHAVEN BROOKHAVEN NATL LAB /BLDG 701 0 SLABS BROOKHAVEN NATL LAB
STRUCTIONS PKT # MAXIMUM SLUMP
752 CEMENT -1260 SAND -1730 3/4 -33.0 WATER-7.5 AIR RHEO222- 128.0 -RHEO235 30.1 POZZ 20
451 | 500
TEST
CYLINDERS____YES____NO
THiS LOAD GELVERED CRDERED "Cone PRODUCT DESCRIPTION | yigasire PRICE AMOUNT
10.00 10.00 20.00 ET4500 ENVIROTRAC 4500 PSI cYy 150.00| 1500.00
10.00 10.00 1.00 12 WINTER CONCRETE CcYy 5.00| 50.00
supToTaL | $1,550.00
PAYMENT TAX 133:69
JcreDiTcARD [ ] c.ob. || CHECK TICKET TOTAL | $1:683:69
IONE NUMBER ORDER TOTAL $1:683.69

302986

(RN THET N TR T

PFS-VON-800-248-4907 NICOLIA-LDT



C OR PO

DISPATCH: 631-669-7000

HICOLIA

READY-MIX

CUSTOMER

R A T 1 ON

PO. BOX 1065 e WEST BABYLON, NEW YORK 11704
Island Park ¢ Westbury e West Babylon e Smithtown e Yaphank e Riverhead

MAIN OFFICE: 631-888-2200

“WE BUILD CITIES” FAX: 631-669-7702 FAX: 631-888-2210
2 Load 3 Leave Plant 4 Arrive Jab Site 5.Start Discharge ! 6 Finish Disch. 7 Leave Job Site 8 Arrive Plant
I ,» s i ¢ .
“ f""“‘ - ’ ol £ S e
F j f.tc,,«*‘” [" a,g' e i J PR Ay M ﬁ P
PRODUCT SAFETY WARNING & PRODUCT DATA SAFETY SH’EET I-WAILABLF UPON REQUEST.

Caution! Freshly mixed concrete, cement, mortar, or grout may cause eye or skin injury!
In case this material or its components contact skin areas, wash the contacted area
promptiy and thoroughly with water. If this material gets into eye, rinse the eye im-
mediately and repeatedly with clean water and get prompt medical attention.

It swallowed, diiute with a iarge quantity of water or milk (at least 2 quarts for adults).
Avoid splashing into eyes or onto skin by using proper tools and protective ciothing such
as rubber gloves and boots, safety glasses, and maisture resistant skin coverings, etc.
Wash thoroughiy after han ing and before smoking or eating.

DO N’WP’INDUCE VOMITING! CALL A DOCTOR IMMEDIATELY!

ADDITIONAL WATER ADDED TO THIS CONCRETE WILL REDUCE ITS
STRENGTH. ANY WATER ADDED IS AT CUSTOMER'S RISK.

GALLONS ADDED AT CUSTOMER'S REQUEST___#_#= f»jj/;—‘-“ il
7 ¢ “/"‘

This sale and delivery is subject to the terms and conditions as stated on the reverse

side. Purchaser’s signature below constitutes acceptance of afl the said Terms and

Conditions and Acknowledges that He/She has read and understood the Product

Safety Warning printed on this document.

WLDREN AWAY!
1 request dellve éﬁ

than at curb on a paved street and agree to the conditions and ASSUMP-
TION OF LJABI TY in lK)irau;.;r E‘LIVERY on reverse side.

/ Lfﬁ’/f" / L

My signature beleiw lnmwead and understand
both the rront,_,ﬁnd back of this delwery

RECEIVEE-? IN GOOI,_CQNDTTION BY

L s /

SIGNATURE NP R e
TICKET # ORDER# | PLANT | TRUCK# | DRIVER ) o 1-TICKETED T | DaATE
302987 12388 3 189 RINGGOLD, RAYMOND i 9:43 1312011
USTOMER # SOLD TO PROJECT # PO. #
cob ENVIROTRAC ‘ JOB JiM
ELIVERY ADDRESS ZONE USAGE DESCRIFTION
BROOKHAVEN BROOKHAVEN NATL LAB /BLDG 701 ] SLABS BROOKHAVEN NATL LAB
ISTRUCTIONS PKT # MAXINMM SLUMP
752 CEMENT -1260 SAND -1730 3/4 -33.0 WATER-7.5 AIR RHE0222- 128.0 -RHE0235 30.1 POZZ 20 v
45.1 5.00
TEST f
CYL!NDERS_&TYES_ NO
%L{SA“EQZB ] oAty QUANTITY PRoDICT ‘PRODUCT DESCRIPTION e e  AMOUNT
10.00 20.00 20.00 ET4500 ENVIROTRAC 4500 PSI cY 150.00{ 1500.00
10.00 20.00 1,00 12 WINTER CONCRETE cY 5.00| 50.00
SUB TOTAL -$1,550.00
i PAYMENT o TAX 133.69
Jcrebircarp [} c.op. [ | cHECK TICKET TOTAL | $1,683.69
1ONE NUMBER ORDER TOTAL '$3,367.38

302987

PFS-VON-800-248-4907 NICOLIA-LD



“IGO!!I “ 4 CUSTOMER

READY-MIX
CORPORATION

P.O..BOX 1065 e WEST BABYLON, NEW YORK 11704
Island Park o Westbury e WestBabylon . Smithtown e Yaphank e Riverhead

. ‘ ' ' DISPATCH: 631-669-7000 MAIN OFFICE: 631-888-2200
“WE BUILD CITIES FAX: 631-669-7702 FAX: 631-888-2210
2 Load 3 Leave Plant 4 Ariive Job Site 5 Start Discharge 6 Finish Disch. 7 Leave Job Site 8 Arrive Plant
PRODUCT SAFETY WARNING PRODUCT DATA SAFETY SHEET AVAILABLE UPON REQUEST.

Caution! Freshly mixed concrete, cement, mortar, or grout may cause eye or skin injury! ADDITIONAL WATER ADDED TO THIS CONCRETE WiLL REDUCE ITS
In case this material or its components Contact skin areas, wash the contacted area STRENGTH. ANY WATER ADDED IS AT CUSTOMER'S RISK,

promptly and thoroughly with water. If this material gets into eye, rinse the eye im-
mediately and repeatediy with-clean water and get prompt medical attention.

If swallowed, dilute with a large quantity of water or milk (at least 2 quarts for aduits). GALLONS ADDED AT CUSTOMER'S REQUEST.
‘Avoid splashing into eyes or onto skin by using proper tools and protective clothing such
as rubber gloves and boots, safety glasses, and moisture resistant skin coverings, etc.

Wash thoroughly after handling and before smoking or eating. - This sale and delivery is subject to the terms and conditions as stated on-the reverse
o side. Purchaser’s signature below constitutes acceptance of all the said Terms and
DO NOT INDUCE VOMITING! CALL A DOCTOR IMMEDIATELY! Conditions and Acknowiedges that He/She has read and understood the Product
KEEP CHILDREN AWAY! Safety Warning printed on this document.
- " 3 : - My signature below indi hat | h d and und d
RO LAY P, GELVER, veven s 9% 0 1o condtens 3 ASSUME: bt font and back o this liery ket
: ’ RECEIVED IN - GOOD CONDITION BY:
X _ SIGNATURE X
TICKET # . ‘ORDER# | PLANT |TRUCK# |DRIVER {-TICKETED DATE
302994 12403 3 223 BONAVENTURA, DAWN 8:22 2/4/2011
USTOMER # ‘SOLDTO PROJECT # PO. #
CcoD ENVIROTRAC JOB JIM
ELIVERY ADDRESS - | ZONE USAGE DESCRIPTION
BROOKHAVEN BROOKHAVEN NATL LAB /BLDG 701 0 SLABS BROOKHAVEN-NATL LAB
ISTRUCTIONS ' PKT # MAXIMUM SLUMP
752 CEMENT -1260 SAND -1730 3/4 -33.0 WATER-7.5 AIR RHEO222- 128.0 -RHEO235 30.1 POZZ 20
451 ) 5.00
" TEST
CYLINDERS___YES__NO
148 1om Ceiveash | Shoereo e PRODUCT DESCRIPTION | LGk PhiGE AMOUNT
11.00 11.00 21.00 ET4500 ENVIROTRAC 4500 PSI cY 150.00 1650.00
~'3.00 3.00 3.00 10 TEST CYLINDERS EACH EA | - 4.001 12.00
11.00 11.00 1.00 12 WINTER CONCRETE cY 5.00f 55.00
SUBTOTAL | $1,717.00
PAYMENT TAX 148.09
Jerepircarp [ cop. [] cHeck TICKET TOTAL | $1,865.09
ONE NUMBER ORDER TOTAL | g1865.00

302994

PFS-VON-800-248-4907 NICOLIA-LDY



N “N@&l a CUSTOMER

READY-MIX
CORPOR ATION

P.O. BOX 1065 e WEST BABYLON, NEW YORK 11704
Island Park e Westbury s West Babylon e Smithtown e Yaphank e Riverhead

TiES DISPATCH: 631-689-7000 MAIN OFFICE: 631-888-2200
“WE BUILD CITIES FAX: 631-669-7702 FAX: 631-888-2210
2 Loac 3 Lgave Plant 4 Arrive Joo Site 3 Start Dischargs T izave Job Site 8 Arrive Plant

PRODUCT SAFETY WARNING PRODUCT DATA SAFETY SHEET AVAILABLE UPON REQUEST.

Caution! Freshly mixed concrete, cement, mortar, or grout may cause eye or, skin injury! ADDITIONAL WATER ADDED TO THIS CONCRETE WILL REDUCE ITS
In case this material or its components contact skin areas, wash the contacted area STRENGTH. ANY WATER ADDED IS AT CUSTOMER’S RISK .
promptly and thoroughly with water. If this material gets into eye, rinse the eye |m ) . i R :
mediately and repeatedly with clean water and get prompt medicai attention. o

If swallowed, dilute with a large quantity of water or milk (at least 2 quarts for adults) ; GALLONS ADDED AT CUSTOMER'S REQUEST
Avoid splashing into eyes or cnto skin by using proper tools and protestive clothing such g
as rubber gloves and boots, safety glasses, and moisture resistant skin coverings, etc
Wash thoroughly after handling and before smoking or eating.

This sale and delivery is subject to the terms and conditions as stated on the reverse
side. Purchaser's signature below constitutes acceptance of all the said Terms and
/DONOT INDUGE VOMITING! CALL A DOCTOR IMMEDIATELY! Conditions and Acknowiedges that He/She has read and understood the Product
-KEEP CHILDREN AWAY!
Safety Warm;vg printed gn this dogument.

| request | delwery other thantat curb line on a paved.street and agree to the conditions and ASSUMP- My signature below indicates'that | haveread and understand
TION OF LIABIL[TY;m Paragrapn DEEIVERY, onvréverse side. both the front and back of this delivery ticket.

RECEIVEDﬂN GOOD CONDITION BY

X TR fs’ﬂfﬁwu N RE - X " N _
TICKET # ORDER# | PLANT |TRUCK# |DRIVER : 1-TICKETED DATE )
302994 12403 3 223 BONAVENTURA, DAVUN 8:22 2/4/2011
JSTOMER # SOLDTO : PROJECT # PO. #
CcoD ENVIROTRAC : : JOB JIM
iLIVERY ADDRESS N ZONE USAGE DESCRIPTION
BROOKHAVEN BROOKHAVEN NATL LAR /BLDG 701 0 : SLABS BROOKHAVEN NATL LAB -
STRUCTIONS PKT # MAXIMUM SLUMP
752 CEMENT -1260 SAND -1730 3/4 -33.0 WATER-7.5 AIR RHEO222- 128.0 -RHE0235 30.1 POZZ 20
45.1 : 5.00 -

TEST
CYLINDERS___¥ES___NO

1 ’ JCT DESCRIPTION . AMOUNT
11.00 . 11.00 21.00 4 ET4500 ENVlROTRAC 4500 PSI CY 160.00/ 1650.00
3.00 3.00 3.00 10 TEST CYLINDERS EACH i EA 4.00; 12.00
11.00 11.00 1.00 12 WINTER CONCRETE CY 5.00 55.00
i

susTOTAL | $1,717.00
PAYMEMT : ) L . TAX 148.09
_ CREDITCARD ' _ C.0.5. .. CHECK ; - TICKET TOTAL $1,865.09
4OME NUMBER o B ORDEH TOTAL $1,865.09

3(1299; -

PFS-VON-800-248-4907 NICOLIA-LD



CUSTOMER

— HIGOLIA

READY-MIX

C ORPOR ATI ON

P.O. BOX 1065 e WEST BABYLON, NEW YORK 11704
Island Park « Westbury e West Babylon e Smithtown e Yaphank e Riverhead

_ DISPATCH: 631-669-7000 MAIN OFFICE: 631-888-2200
“WE BUILD CITIES” FAX: 631-669-7702 FAX: 631-888-2210
2 Load 3 Leave Plan: 4 Agrive Job Site g Gtart Oschargs 8 Finish Oiscn 7 Arrive Plar
PRODUCT SAFETY WARNING PRODUCT DATA SAFETY SHEET AVAILABLE UPON REQUEST.

ADDITIONAL WATER ADDED TO THIS CONCRETE WILL REDUCE ITS
STRENGTH. ANY WATER ADDED IS AT CUSTOMER'S RISK.

Caution! Freshly mixed concrete, cement, mortar, or grout may cause eye or skin injury!
In case this material or its components contact skin areas, wash the contacted area
promptly and thoroughly with water. If this material gets into eye, rinse the eye im-
mediately and repeatedly with clean water and get prompt medical attention.

If swallowed, dilute with a large quantity of water or milk (at ieast 2 quarts for adults).
Avoid splashing into eyes or onto skin by using proper tools and protective clothing such
as rubber gloves and boots, safety glasses;-and moisture resistant skin coverings, etc.
Wash thoroughly after handling and before smoking or eating.

GALLONS ADDED AT CUSTOMER'S REQUEST.

This sale and delivery is subject to the terms and conditions as stated on the reverse
side. Purchaser’s signature below constitutes acceptance of all the said Terms and
Conditions and Acknowledges that He/She has read and understood the Product
Safety Warning printed on this document.

My signature beiow indicates that | have read and understand
both the front and back of this delivery ticket.

RECEIVED IN GOOD CONDITION BY:

DO NOT INDUCE VOMITING! CALL ADOCTOR IMMEDIATELY!
KEEP CHILDREN AWAY!

| request delivery other than at curb fine on a paved street and agree to the conditions and ASSUMP-
TION OF LIABILITY it Paragraph, DELIVERY, on reversé sidé,

X STGNATURE —~— X
TICKET # ORDER# | PLANT | TRUCK# | DRIVER 1-TICKETED DATE
302995 12403 3 |223 BONAVENTURA, DAWN 9:50 2/4/2011
USTOMER # SOLD TO PROJECT # PO. #
CcOoD ENVIROTRAC JOB JIM
ELIVERY ADDRESS ZONE USAGE DESCRIPTION
BROOKHAVEN BROOKHAVEN NATL LAB /BLDG 701 0 SLABS BROOKHAVEN NATL LAB
ISTRUCTIONS . " N PKT # MAXIMUM SLUMP
752 CEMENT -1260 SAND -1730 3/4 -33.0 WATER-7.5 AIR RHE0222- 128.0 -RHE0235 30.1 POZZ 20
451 5.00
TEST
CYLINDERS____ YES____NO
PRODUCT DESCRIPTION AMGUNT
10.00 21.00 21.00 ET4500 ENVIROTRAC 4500 PS! cYy 150.00f 1500.00
10.00 21.00 1.00 12 WINTER CONCRETE CcY 5.00; 50.00
[
SUB TOTAL $1,550.00
) PAYMEri TAX 133.69
_ CREDITCARS || C.0.0. __ CHECK TICKET TOTAL $1,683.69
HONZ NUMBER ORDER TOTAL $3,548.78

302995

PFS-VON-800-248-4907 NICOLIA-LD



I WIS

“ORPORATION

PO. BOX 1065‘ o YWEST BABYLON, NEW YORK 11704
Island Park - Westbury e ‘West Babylon ‘e Sriithtown e Yaphank e Riverhead

. ‘ N DISPATCH: 631-669-7000 ’ MAIN OFFICE: 631-888-2200
WE BUILD CITIES FAX: 631-669-7702 it FAX: 631-888-2210
2 Load : 3 Leave Plant | = 4 Arrive dob Site 5 Start Discharge | 6 Finish Disch. 7 Leave Job Site 8§ Arrive Plant
PRODUCT SAFETY WARNING PRODUCT DATA SAFETY SHEET AVAILABLE UPON REQUEST.

Cauition! Freshly mixed concrete, cement, mortar, or grout may cause.eye or skin injury! ADDITIONAL WATER ADDED TO THIS CONCRETE WILL REDUCE (TS
In case this material or its components contact skin areas, wash the contacted area STRENGTH. ANY WATER ADDED IS AT CUSTOMER'S RISK.

promptly and thoroughly with water. If this material gets into eye, rinse the eye im--
mediately and repeatedly with.clean water and get prompt medical attention.

If swallowed, dilute with a large quantity of water or milk (at least 2 quarts for adults), GALLONS ADDED AT CUSTOMER'S REQUEST.
Avoid splashing into eyes:or onto skin by using proper tools and protective clothing such
as rubber gloves and boots, safety glasses, and moisture resistant skin:coverings, etc.
‘Wash thoroughly after handling and before smoking or eating.

This sale and delivery is subject to the terms and conditions as stated on the reverse
side. Purchaser’s signature below constitutes acceptance of all the said Terms and

DO NOT INDUCE VOMITING! CALL A DOCTOR IMMEDIATELY! Conditions and Acknowledges that He/She has read and understood the Product
KEEP CHILDREN AWAY! Safety Warning printed on this document.
I request delivery other thanat curb line on.a paved street and agree to the conditions and ASSUMP- ,xgﬂf‘g;aftl‘_‘;:tbaﬁg‘g:éﬁ'z?t&?s'zae‘“'vgz’%;::s and understand

TION OF LIABILITY in-Paragraph, DELIVERY, on reverse side.
RECEIVED IN GOOD CONDITION BY:

X SIGNATURE Tk X '
TICKET # -| ORDER # PLANT | TRUCK #. | DRIVER o 1-TICKETED ! DATE
-..303003 112425 3 (189 RINGGOLD, RAYMOND 9:26 21972011
aUSTOMER # ~1'SOLD TO g i . PROJECT # PO. #
COD ENVIROTRAC i JOoB JiM
JELIVERY ADDRESS ZONE USAGE DESCRIPTION
BROOKHAVEN BROOKHAVEN NATL LAB /BLDG 701 1 0 - | SLABS BROOKHAVEN NATL LAB
NSTRUCTIONS y » PKT # MAXIMUM SLUMP
752 CEMENT -1260 SAND -1730 3/4 -33.0 WATER-7.5 AIR RHE0222- 128.0 RHE0235 30.1 POZZ 20
451 5.00
' TEST
CYLINDERS _YES____NO
T8 LOAD GELVERED GhoereD Pone | PRODUCT DESCRIPTION | ifiie PRICE AMOUNT
12.00 23.00 23.00 ET4500 ENVIROTRAC 4500 PSI CcY 150.00| 1800.00
12.00 123.00 1.00 12 WINTER CONCRETE cYy 5.00; :60.00
SUB TOTAL $1,860.00
PAYMENT TAX 160:43
Jcreoircarp [ ] cob. [ CHECK TICKET TOTAL $2,020.43
HOME NUMBER ORDER TOTAL $3,885.52
303003

(LT RINRLILRILTIR TR 11 R

PFS-VON-800-248-4907 . NICOLIA-LDY



TNIGYLIG s § T &
READY-MIX
C O RP O R A ,T 10 N

P.O.BOX 1065 ¢ WEST BABYLON, NEW YORK 11704
Island Park e ‘Westbury -e West Babylon ‘e Smithtown e Yaphank e Riverhead

o ; . DISPATCH: '631-663-7000 ) MAIN OFFICE: 631-888-2200
WE BUILD CITIES FAX: 631-669-7702 . FAX; 631-888-2210
2 Load : 3 'Leave Plant 4 Arrive Job Site 5 Start Discharge 6 Finish Disch. 7'Leave Job Site 8 Arrive Plant
PRODUCT SAFETY WARNING . PRODUCT DATA SAFETY SHEET AVAILABLE UPON REQUEST.

Caution! Freshly mixed concrete, cement, mortar, -or grout may cause eye or skin injury! ADDITIONAL WATER ADDED TO THIS CONCRETE WILL REDUCE [TS
In case this material or its components contact skin areas, wash the contacted area. STRENGTH. ANY WATER ADDED IS AT CUSTOMER’S RISK.

promptly and thoroughly with water. If this material gets into eye, rinse the eye im-
mediately and repeatedly with clean water and get prompt medical attention.

If swallowed, dilute with a large quantity of water or milk (at least 2 quarts for adults). | | GALLONS ADDED AT CUSTOMER'S REQUEST.
Avoid spiashing into eyes or onto skin by using proper tools and protective clothing such | :

as rubber gioves and boots, safety glasses, and moisture resistant skin coverings, etc.

Wash thoroughly after handling and before smoking or eating ) This sale and delivery is subjectto.the terms and conditions as stated on the reverse
’ side. Purchaser’s signature below constitutes acceptance of all the said Terms and
DO NOT INDUCE VOMITING! CALL A DOCTOR IMMEDIATELY! ' Conditions and Acknowiedges that He/She has read and understood the Product
KEEP CHILDREN AWAY! ~ Safety Warning printed on this dagument.
" g N My signature below indicates that:1 h d and und d
e Sl e an st e on 8 paved et s o s corbons nd ASSUNE gt an ok of hs delvery ket
' RECEIVED IN GOOD CONDITION BY:
X SIGNATURE - X
TICKET # . ORDER # PLANT | TRUCK # | DRIVER 1<TICKETED DATE
303002 12425 3 (189 RINGGOLD, RAYMOND 8:01 2/9/2011
USTOMER # | SOLD TO . PROJECT # PO. #
‘COD ENVIROTRAC . JOB JIM
ELIVERY-ADDRESS ZONE USAGE DESCRIPTION
BROOKHAVEN BROOKHAVEN NATL LAB /BLDG 701 0 SLABS BROOKHAVEN:NATL LAB
ISTRUCTIONS . PKT # "MAXIMUM SLUMP
752 CEMENT -1260 SAND -1730 3/4 -33.0 WATER-7.5 AIR RHEO222- 128.0 -RHE0235 30.1 POZZ 20
451 ' 5.00
TEST
CYLINDERS __YES___NO
swon | sMER | SR | "%y | eeooucToescaPmion | JGE | AR AMOUNT
11.00 | 11.00 22.00 ET4500 ENVIROTRAC 4500 PSI cY 1560.00 1650.00
3.00 3.00 3.00 10 TEST CYLINDERS EACH EA 4.00{ 12.00
11.00 11.00 1.00 12 WINTER CONCRETE B £ 5.00| 55.00
susToTAL | $1,717.00
PAYMENT TAX 148.09
Jcrebitcarp [ c.op. E CHECK _ ; TICKET TOTAL | $1,865.09
HONE NUMBER g 3 ORDER TOTAL | $1.865.09
303002

PFS-VON-800-248-4907 NICOLIA-LDT



o - LUS LIS
~ MGOLIA _

READY-MIX
CORPORATI ON

P.O. BOX 1665 e WEST BABYLON, NEW YORK 11704
Island Park e Westbury ¢ West Babylon :e Smithtown e Yaphank s Riverhead

DISPATCH: 631-669-7000 " MAIN OFFICE: 631-888-2200
FAX: 631-669-7702 FAX: 631-888-2210
2 Load T 2 Lsave Pan I 5 san Discharge 7 S Aamve Pla

-

PRODUCT SAFETY WARNING PRODUCt DATA SAFETY SHEET AVAILABLE UPON REQUEST.

Caution! Freshly mixed concrete, cement, mortar, or grout may cause eye or skin injury! ADDITIONAL WATER ADDED TO THIS CONCRETE WILL REDUCE ITS
In case this material or its components contact skin areas, wash the contacted area- STRENGTH. ANY WATER ADDED IS AT CUSTOMER’S RISK.

promptly and thoroughly with water. If this material gets into eye, rinse the eye im- '
mediately and repeatedly with clean water and get prompt medical attention. )
If swallowed, dilute with a large quantity of water or milk (at least 2 quarts for aduits). GALLONS ADDED AT CUSTOMER'S REQUEST
Avoid splashing into eyes or onto skin by using proper tools and protective clothing such
as rubber gloves and boots, safety glasses, and moisture resistant skin coverings, etc.
Wash thoroughly after handling and before smoking or eating. :

This sale and delivery is subject to the terms and conditions as stated on the reverse
side. Purchaser’s signature beiow constitutes acceptance of all the said Terms and
DO NOT INDUCE VOMITING! CALL A DOCTOR IMMEDIATELY! Conditions and Acknowledges that He/She has read and understood the Product

# KEEP CHILDREN AWAY! Safety Warning printed on this document.
requ jve rer tha o i .gavsdsstreet and agr nditi y My si beiow indi that | h d and und d
T i
Pl R 4 RECEIVED IN GQOD CONDITION BY:
X~ STGNATURE : X o ] o
TICKET # ORDER # | PLANT | TRUCK # | DRIVER ) 1-TICKETED DATE
303002 12425 3 |189 RINGGOLD, RAYMOND 8:01 2/9/2011
SUSTOMER # SOLD TO PROJECT # PO. #
COD ENVIROTRAC JoB JIM
JELIVERY ADDRESS ZONE USAGE DESCRIPTION
BROOKHAVEN BROOKHAVEN NATL LAB /BLDG 701 0 SLABS BROOKHAVEN NATL LAB
NSTRUCTIONS PKT # MAXIMUM SLUMP
752 CEMENT -1260 SAND -1730 3/4 -33.0 WATER-7.5 AIR RHE0222- 128.0 -RHE(0235 30.1 POZZ 20
45.1 5.00

TEST
CYLINDERS YES NO

. PRODUCT DESORIPTION Fa AMDUNT
ET4500 ENVIROTRAC 4500 PS| 4 cY 1650.00

3.00 | 3.00 10 TEST CYLINDERS EACH EA 4.00| 12.00

11.00 1.00 - 12 WINTER CONCRETE CcYy 5.00, 55.00
suToTAL | $1,717.00
PAYMENT TAX 148.09
_| CREDITCARD || C.0.5. |__ CHECK : TICKET TOTAL | $1,865.09
HONZ NUMBER ORDER TOTAL $1,865.09

303002

PFS-VON-800-248-4907 NICOLIA-LT
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. NGO

READY-MIX

R POR AT ON

P.O. BOX 1065 ® WEST BABYLON, NEW YORK 11704
Island Park e Westbury ¢ West Babylon e Smithtown e Yaphank e Riverhead
DISPATCH: 631-669-7000 MAIN OFFICE: 631-888-2200
“WE BUILD CITIES” FAX: 631-669-7702 . - FAX: 631-888-2210

2 Load 3 Leavs 4 Arrive Job Site 5 Start Dise Je 8 Finist

K

] PRODUCT SAFETY WARNING
Caution! Freshly mixed concrete, cement, mortar, or grout may cause eye or skin injury! ADDITIONAL WATER ADDED TO THIS CONCRETE WILL REDUCE ITS
In case this material or its components contact skin areas, wash the contacted area STRENGTH. ANY WATER ADDED IS AT CUSTOMER’S RISK.

PRODUCT DATA SAFETY SHEET AVAILABLE UPON REQUEST.

promptly and thoroughly with water. If this material gets into eye, rinse the eye im-
mediately and repeatedly with ciean water and get prompt medical attention.

If swallowed, difute with a targe quantity of water or milk (at least 2 quarts for aduilts). GALLONS ADDED AT CUSTOMER'S REQUEST.
Avoid splashing into eyes or onto skin by using proper tools and protective clothing such
as rubber gloves and boots, safety glasses, and maisture resistant skin coverings, etc.
Wash thoroughly after handling and before smoking or eating.

This sale and delivery is subject to the terms and conditions as stated on the reverse
side. Purchaser’s signature below constitutes acceptance of all the said Terms and
DO NOT INDUCE VOMITING! CALL A DOCTOR IMMEDIATELY! Conditions and Acknowledges that He/She has read and understood the Product
KEEP CHILDREN AWAY!
Safety Warning printed.on this document.

My signature belowindicates that | have read and understand
both the front and'back-of this delivery ticket.

RECEIVED _le GOOD.CONDITION BY:

{request dshvery,other than at curb hrwon a paved street and agree to the conditions and ASSUMP-
TION OF LlABIb;TV in Paragraph, DELIVERY, on.réverse side.

J

X - TGNATURE ¥ e ,
TICKET # ORDER # PLANT | TRUCK # | DRIVER . 1-TICKETED : DATE
303003 12425 3 |189 RINGGOLD, RAYMOND 9:26 2/9/2011
SUSTOMER # SOLD TO PROJECT # PO. #
CoD ENVIROTRAC JOB JIM
JELIVERY ADDRESS ZONE USAGE DESCRIPTION
BROOKHAVEN BROOKHAVEN NATL LAB /BLDG 701 0 SLABS BROOKHAVEN NATL LAB
NSTRUCTIONS . PKT # MAXIMUM SLUMP
752 CEMENT -1260 SAND -1730 3/4 -33.0 WATER-7.5 AIR RHE0222- 128.0 -RHEO235 30.1 POZZ 20
451 5.00

TEST
CYUNDERS YES NO

poo : [ PRODUCT DESCRIPTION VRS 3 AROUNT
12.00 23.00 ‘ 23.00 ET4500 ENVIROTRAC 4500 PSI cYy 150.00| 1800.00
12.00 23.00 } 1.00 | 12 | WINTER CONCRETE CcY 5.00| 60.00
i
! 1
SUB TOTAL $1,860.00
PA‘.’ME!T{T; B TAX 160.43
_ CREDITCARD | _, C.O.5. . CHECK TICKET TOTAL $2,020.43
HONENUMBER ORDER TOTAL | $3,885.52
303003

PFS-VON-800-248-4907 NICOLIA-LDT



ICOLIA

READY-MIX
COR®PORATION

CUSTOMER

PO.BOX 1065 e WEST BEBYLON, NEW YORK 11704
Island Park ¢ Westbury e :West Babylon: e Smithtown e Yaphank e Riverhead

« ) ] ,( ” DISPATCH: 631-669-7000 MAIN OFFICE: 631-888-2200
WE BUILD CITIES FAX: 631-669-7702 FAX: 631-888-2210
2 Load 3'LeavePlant 5 Start Discharge ™ 6 Finish Disch. 7 Leave Job Site 8 Arrive Plant

4 Arrive Job Site

PRODUCT SAFETY WARNING

mediately and repeatedly with clean water and get-prompt medical attention.
If swallowed, dilute with ‘a farge quantity of water or milk (at least 2 quarts for adults)
Avoid splashing into-eyes or onto skin by using,proper tools and protective clothing such
as rubber gloves and boots, safety glasses, and moisture resistant skin coverings, etc.
Wash thoroughly after handling and before smoking or eating.

DO NOT INDUCE VOMITING! CALL A DOCTOR IMMEDIATELY!
KEEP: CHILDREN AWAY!

Caution! Freshly mixed concrete, cement, mortar, or grout may cause eye or skin injury! |
In case this material or its: components contact skin areas, wash the contacted area’
promptly and thoroughly with water. If this: material gets into eye, rinse the eye im-"

wblrv_

I'request delivery other than at curb ling.eri: é’md street and agree to the conditions and ASSUMP
- TION OF LIABILITY in Paragraph DELIV ofi reverse scde

‘‘‘‘‘
-wgv

PRODUCT DATA SAFETY SHEET AVAILABLE UPON REQUEST.

ADDITIONAL WATER ADDED TO THIS CONCRETE WILL REDUCE ITS
STRENGTH. ANY WATER ADDED IS AT CUSTOMER’S RISK.

GALLONS ADDED AT CUSTOMER'S REQUEST.

This sale and delivery is subject to the terms and conditions as stated on the reverse
side. Purchaser's signature below constitutes acceptance of all the said Terms and
Conditions ang’Acknowledges that He/She has read and understood the Product
Safety Warmgg pnnxgd.err thisTdocument.

My mgnalumbelow indicates that | have read and understand

both the front:and back of this~ delivery ticket.

RECELVED IN G@OD CONDITION BY:

Z - SIGNATURE X
TICKET # : ORDER # PLANT | TRUCK # | DRIVER ,""r 5 T THCKETED . | DATE
303077 112634 | 3 183 8:12 3/4/2011
JUSTOMER:# ‘FSOLD TO PROJECT # PO. #
cOoD "ENVIROTRAC JOB 1JIM
)EUVEﬁYVRDDRE:SS Loh B ; USXGE o DESGRIPTIDN
BROOKHAVEN BROOKHAVEN NATL LAB /BLDG 701 . SLABS BROOKHAVEN NATL LAB
\ISTHUCTIONS PKT # MAXIMUM SLUMP
752 CEMENT 1260 SAND -1730 3/4 -33.0 WATER-7.5 AIR RHEQ222- 128.0 -RHE0235 30.1 POZZ 20 '
451 e 5.00
TEST
CYLINDERS____YES__NO
QT | SENERE OHDERED el _PRODUCT DESCRIPTION MEASURE PhICE AMOUNT
7.00 7.00 ET4500 ‘EN) é“QTRAC 4500 PSI CcY 150.00| 1050.00
7.00 . 7.00 12 WINTER CONCRETE CY 5.00] '35.00
f
SUB TOTAL $1,085.00
PAYMENT TAX 93.58
Jcrepircarn [ cop. ] cHECK TICKET TOTAL $1.178.58
HOME NUMBER ORDER TOTAL | ¢1,178.58

303077

| [T RINR L RITIIR | ACCRT LR LARY

PF5-VON-800-248-4907 NICOUA-LDT



£ “lﬁg&l “ CUSTOMER

READY-MIX

C ORPOR ATI ON

PO. BOX 1065 ¢ WEST BABYLON, NEW YORK 11704
" Island Park e Westbury e West Babylon e Smithtown e Yaphank e Riverhead

DISPATCH: 631-669-7000 MAIN OFFICE: 631-888-2200
FAX: 631-669-7702 FAX: 631-888-2210
2 Load 3 Leavs Plant 5 Start v & Finigh Dooh TLeave oo Ste | & Amve Pan

PRODUCT SAFETY WAHN!NG PRODUCT DATA SAFETY SHEET AVAILABLE UPON REQUEST.

Caution! Freshly mixed concrete, cement, mortar, or grout may cause eye or skin injury! ADDITIONAL WATER ADDED TO THIS CONCRETE WILL REDUCE ITS
In case this material or its components contact skin areas, wash the contacted area STRENGTH. ANY WATER ADDED IS AT CUSTOMER'S RISK.

promptly and thoroughly with water. If this material gets into eye, rinse the eye im- :

mediately and repeatedly with clean water and get prompt medical attention.

If swallowed, dilute with a large quantity of water or milk (at least 2 quarts for aduits). GALLONS ADDED AT CUSTOMER'S REQUEST,
Avoid spiashing into eyes or onto skin by using proper tools and protective clothing such |.
as rubber gloves and boots, safety glasses, and moisture resistant skin coverings, etc. | . . . . -
Wash thoroughly after handling and before smoking or eating. This sale and delivery is subject to the terms and conditions as stated on the reverse
side. Purchaser's signature below constitutes acceptance of ail the said Terms and
DO NOT INDUCE VOMITING! CALL A DOCTOR IMMEDIATELY! i Conditions andsAcknowledges that He/She has read and understood the Product
KEEP GHILDREN AWAY! Safety Warning printed.on-this-deeument.

My signature.bélow indicates that | have read and understand
both the front and back of this-delivery ticket.

RECEIVED IN GOOD CONDITION BY:

| request delivery other than at curb line.on's bqyed street and agree to the conditions and ASSUMP-
TION OF LIABILITY in Paragraph, DEL

i 5

X_ Pk SIGNATURE X £ P
TICKET # ORDER# | PLANT |TRUCK# |DRIVER o e ] 4 TIOKETED. DATE
303077 12634 3 183 ‘ | 812 3/1/2011
{USTOMER # SOLD TO PROJECT # PO. #
CoD ENVIROTRAC JOB JiM
ELIVERY ADDRESS ZQONE USAGE- DESCRIPTION
BROOKHAVEN BROOKHAVEN NATL LAB /BLDG 701 U SLABS BROOKHAVEN NATL LA
ISTRUCTIONS PKT# | MAXIMUM SLUMP
752 CEMENT -1260 SAND -1730 3/4 -33.0 WATER-7.5 AIR RHEO222- 128.0 -RHE0235 30.1 POZZ 20
45.1 5.00

TEST
CYLINDERS YES NO

- : PRODUCT DESCRIFTION ARDYINT
7.00 15.00 ET4500 ENVIROTRAC 4500 PSI CcY 150.00| 1050.00
7.00 1.00 12 WINTER CONCRETE CY 5.00| 35.00

SUBTOTAL | $1,085.00

PAYMENT T 95.98

U CREDIT CARD | C.C.0. __| CHECX TICKET TOTAL | $1,178.58
ORDER TOTAL $1,178.58

1ONE NUMBER

303077

PFS.VON-ANN.24R-4a07 NICOI HA-1 DT
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CUSTOMER

READY-’MIX

‘€ O R¥P. O R A T 1 O N

PO. BOX 1065+ WEST BABYLON, NEW YORK 11704
Island Park e Westbury '« West Babylom e Smithtown e Yaphank e Riverhead
DISPATCH: 631-669-7000° MAIN OFFICE: 631-888-2200
FAX: 631-669-7702 FAX: 631-888-2210

“WE BUILD CITIES”

2 Load 3 Leave .Plant 4 Arrive Jeb Site 5.Start Discharge 6 Finish Disch. 7 Leave Job Site 8 Arrive Plant

T T

PRODUCT SAFETY WARNI;JG P e PRGDUCT DATA. SAFETY% SHEEF A'VAILABLE UPON REQUEST.

Caution! Freshly mixed concrete, cement, mortar, or grout may cause eye or skin injury! ADDITIONAL WATER ADD‘ED TO TH]S CONCRETE WILL REDUCE ITS
In-case this material or its components contact skin areas, wash the contacted area STRENGTH. ANY WATER ADDED iS.AT CUSTOMER'’S RISK

promptly and thoroughly with water. If this material gets into ‘eye, rinse the eye im- ’ :

mediately and repeatedly with clean water and get prompt medical attention.

if swallowed, dilute with a large quantity of water or milk (at least 2 quarts for adults).
Avoid splashing into eyes or onto skin by using proper toolg,and protegtive clothing such
as rubber gloves and boots, safety glasses, and moisture resiStant skin coverings, etc.
Wash thorougbdy after handiing and before smoking or eating.

5

e

GALLONS ADDED AT CUSTOMER'S REQUEST.

This sale and delivery is subject to the terms and conditions as stated on the reverse
side. Purchaser’s signature below constitutes acceptance of all the said Terms and
Conditions and Acknowledges that He/She has read and understoad the Product
Safet<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>