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Amendment 0003  7243979 Storage Shelter for LOX Carts 

 
 

RFI Responses: 
 

1. Will there be a demolition spec? 
 
Response:  See new Specification Section 02 41 00.  Submit proposals in accordance with RFP, 
Specifications, Drawings and all amendments. 

 
2. Is there any reinforcing in the 8” concrete pavement to be removed? 

 
Response:  See Revised Sheet 12866627 dated 9 MAR 2023.  Submit proposals in accordance 
with RFP, Specifications, Drawings and all amendments.   

 
3. Key note #1 remove 24’ x 12’ w/ 1’2” x 12’ step, is this an old bldg foundation? If yes, can 

the government supply foundation plans? We need to gauge the amount of concrete to 
come out. 

 
Response:  Submit proposals in accordance with RFP, Specifications, Drawings and all 
amendments.   

 
4. Concrete footing section A1 (sheet C‐501) is there to be any reinforcing in the 8” pavement? 

(It was mentioned in the pre‐bid that there would 2 matts of #4 E.W. 9” OC) 
 

Response:  See Sheet 12866629.  Submit proposals in accordance with RFP, Specifications, 
Drawings and all amendments.   

 
5. There is no spec for underground electrical. Will there be one released? 

 
Response:  See new Specification Section 33 71 02.  Submit proposals in accordance with RFP, 
Specifications, Drawings and all amendments. 

 
6. Is the underground from the back of B3767 to the HH to be a duct bank detail? 

 
Response:  See N Specification Section 33 71 02 and Sheet 12866631.  Submit proposals in 
accordance with RFP, Specifications, Drawings and all amendments.  

 
7. Is the underground from the HH to the LOX storage shed to be a duct bank detail? 

 
Response:  See Revised Specification Section 33 71 02 and Sheet 12866631.  Submit proposals in 
accordance with RFP, Specifications, Drawings and all amendments.     

 
8. Is there to be any underground ICT to the LOX storage shed? (monitoring sensors call box 

etc.?) 
 

Response:  Submit proposals in accordance with RFP, Specifications, Drawings and all 
amendments. 

 
9. It was said during the pre‐bid there would be two of these structures. Is this true? 
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Response:  See Sheet 12866628 and Specification 01 11 00.  Submit proposals in accordance with 
RFP, Specifications, Drawings and all amendments.  

 
10. Our representative that went to the pre‐bid said there was a set of drawings to the project 

that had several pages more than we have. Is there a more complete set of drawings and 
when will it be released? 

 
Response:  There are a total of 8 drawing sheets, 12866626 ‐ 12866633.  Submit proposals in 
accordance with RFP, Specifications, Drawings and all amendments.   

 



CONTINUATION SHEET  
 
 
PROJECT TABLE OF CONTENTS 
SECTION 02 41 00, DEMOLITION is added to the Project Table of Contents 
and accompanies this Amendment. 
 
SECTION 33 71 02, UNDERGROUND ELECTRICAL DISTRIBUTION is added to the 
Project Table of Contents and accompanies this Amendment. 
 
DOCUMENT 00 01 15 – LIST OF DRAWINGS 
1.2 CONTRACT DRAWINGS 
The following drawings are revised as of: 
NAVFAC DWG NO.  TITLE 
12866627  CD101  CIVIL SITE DEMOLITION PLAN 
12866631  ES101  ELECTRICAL SITE PLAN 
These revised drawings accompany this Amendment. 
 
 



PROVIDE STORAGE SHELTER FOR LOX CARTS 7243979

SECTION 02 41 00

DEMOLITION
08/22

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to within the text by the 
basic designation only.

AIR-CONDITIONING, HEATING AND REFRIGERATION INSTITUTE (AHRI)

AHRI Guideline K (2009) Guideline for Containers for 
Recovered Non-Flammable Fluorocarbon 
Refrigerants

AMERICAN SOCIETY OF SAFETY PROFESSIONALS (ASSP)

ASSP A10.6 (2006) Safety & Health Program 
Requirements for Demolition Operations - 
American National Standard for 
Construction and Demolition Operations

U.S. ARMY CORPS OF ENGINEERS (USACE)

EM 385-1-1 (2014) Safety -- Safety and Health 
Requirements Manual

U.S. DEFENSE LOGISTICS AGENCY (DLA)

DLA 4145.25 (Jun 2000; Reaffirmed Oct 2010) Storage 
and Handling of Liquefied and Gaseous 
Compressed Gases and Their Full and Empty 
Cylinders; 
https://www.dla.mil/Portals/104/Documents/DispositionSer
/ddsr/docs/cylinderjointpub.pdf

U.S. DEPARTMENT OF DEFENSE (DOD)

DOD 4000.25-1-M (2006) MILSTRIP - Military Standard 
Requisitioning and Issue Procedures

MIL-STD-129 (2014; Rev R; Change 1 2018; Change 2 
2019) Military Marking for Shipment and 
Storage

U.S. NATIONAL ARCHIVES AND RECORDS ADMINISTRATION (NARA)

40 CFR 61 National Emission Standards for Hazardous 
Air Pollutants

40 CFR 82 Protection of Stratospheric Ozone

49 CFR 173.301 Shipment of Compressed Gases in Cylinders 
and Spherical Pressure Vessels

SECTION 02 41 00  Page 1
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PROVIDE STORAGE SHELTER FOR LOX CARTS 7243979

1.2   PROJECT DESCRIPTION

1.2.1   Definitions

1.2.1.1   Demolition

Demolition is the process of tearing apart and removing any feature of a 
facility together with any related handling and disposal operations.

1.2.1.2   Demolition Plan

Demolition Plan is the planned steps and processes for managing demolition 
activities and identifying the required sequencing activities and disposal 
mechanisms.

1.2.2   Demolition/Deconstruction Plan

Prepare a Demolition Plan and submit proposed demolition and removal 
procedures for approval before work is started.  Include in the plan 
procedures for careful removal and disposition of materials specified to be 
salvaged, coordination with other work in progress, a disconnection 
schedule of utility services, a detailed description of methods and 
equipment to be used for each operation and of the sequence of operations.  
Identify components and materials to be salvaged for reuse or recycling 
with reference to paragraph Existing Facilities to be Removed.  Append 
tracking forms for all removed materials indicating type, quantities, 
condition, destination, and end use.    Provide procedures for safe conduct 
of the work in accordance with EM 385-1-1.  Plan must be approved by 
Contracting Officer prior to work beginning.

1.2.3   General Requirements

Do not begin demolition or deconstruction until authorization is received 
from the Contracting Officer.  The work of this section is to be performed 
in a manner that maximizes the value derived from the salvage and recycling 
of materials.  Remove rubbish and debris from the project site. In the 
interest of occupational safety and health, perform the work in accordance 
with EM 385-1-1, Section 23, Demolition, and other applicable Sections.

1.3   ITEMS TO REMAIN IN PLACE

Comply with FAR 52.236-9 to protect existing vegetation, structures, 
equipment, utilities, and improvements.  Coordinate the work of this 
section with all other work indicated.  Construct and maintain shoring, 
bracing, and supports as required.  Ensure that structural elements are not 
overloaded.  Increase structural supports or add new supports as may be 
required as a result of any cutting, removal, deconstruction, or demolition 
work performed under this contract.  Do not overload pavements to remain.  
Provide new supports and reinforcement for existing construction weakened 
by demolition, deconstruction, or removal work.  Repairs, reinforcement, or 
structural replacement require approval by the Contracting Officer prior to 
performing such work.

1.3.1   Existing Construction Limits and Protection

Do not disturb existing construction beyond the extent indicated or 
necessary for installation of new construction.  Provide temporary shoring 
and bracing for support of building components to prevent settlement or 

SECTION 02 41 00  Page 2
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PROVIDE STORAGE SHELTER FOR LOX CARTS 7243979

other movement.  Provide protective measures to control accumulation and 
migration of dust and dirt in all work areas.  Remove dust, dirt, and 
debris from work areas daily.

1.3.2   Utility Service

Maintain existing utilities indicated to stay in service and protect 
against damage during demolition and deconstruction operations.  Prior to 
start of work, utilities serving each area of alteration or removal will be 
shut off by the Government and disconnected and sealed by the Contractor .

1.3.3   Facilities

Protect electrical and mechanical services and utilities.  Where removal of 
existing utilities and pavement is specified or indicated, provide approved 
barricades, temporary covering of exposed areas, and temporary services or 
connections for electrical and mechanical utilities.  Floors, roofs, walls, 
columns, pilasters, and other structural components that are designed and 
constructed to stand without lateral support or shoring, and are determined 
to be in stable condition, must remain standing without additional bracing, 
shoring, or lateral support until demolished or deconstructed, unless 
directed otherwise by the Contracting Officer.  Ensure that no elements 
determined to be unstable are left unsupported and place and secure 
bracing, shoring, or lateral supports as may be required as a result of any 
cutting, removal, deconstruction, or demolition work performed under this 
contract.

1.4   BURNING

The use of burning at the project site for the disposal of refuse and 
debris will not be permitted .  Where burning is permitted, adhere to 
federal, state, and local regulations.

1.5   SUBMITTALS

Government approval is required for all submittals.   Submit the following 
in accordance with Section 01 33 00 SUBMITTAL PROCEDURES:

SD-01 Preconstruction Submittals

Demolition Plan

Existing Conditions

SD-07 Certificates

Notification; 

SD-11 Closeout Submittals

Receipts

1.6   QUALITY ASSURANCE

Submit timely notification of demolition projects to Federal, State, 

SECTION 02 41 00  Page 3
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PROVIDE STORAGE SHELTER FOR LOX CARTS 7243979

regional, and local authorities in accordance with 40 CFR 61, Subpart M.  
Notify the Contracting Officer and the Contracting Officer in writing 10 
working days prior to the commencement of work in accordance with 40 CFR 61, 
Subpart M.  Comply with federal, state, and local hauling and disposal 
regulations.  In addition to the requirements of the "Contract Clauses," 
conform to the safety requirements contained in ASSP A10.6.  Comply with 
the Environmental Protection Agency requirements specified.  Use of 
explosives will not be permitted.

1.6.1   Dust and Debris Control

Prevent the spread of dust and debris and avoid the creation of a nuisance 
or hazard in the surrounding area.  Do not use water if it results in 
hazardous or objectionable conditions such as, but not limited to, ice, 
flooding, or pollution.  Sweep pavements as often as necessary to control 
the spread of debris that may result in foreign object damage potential to 
aircraft.

1.7   PROTECTION

1.7.1   Traffic Control Signs

a.  Where pedestrian and driver safety is endangered in the area of 
removal work, use traffic barricades with flashing lights.   Notify the 
Contracting Officer prior to beginning such work.

1.7.2   Protection of Personnel

Before, during and after the demolition work continuously evaluate the 
condition of the site specific features being demolished and take immediate 
action to protect all personnel working in and around the project site.  No 
area, section, or component of floors, roofs, walls, columns, pilasters, or 
other structural element will be allowed to be left standing without 
sufficient bracing, shoring, or lateral support to prevent collapse or 
failure while workmen remove debris or perform other work in the immediate 
area.

1.8   FOREIGN OBJECT DAMAGE (FOD)

Aircraft and aircraft engines are subject to FOD from debris and waste 
material lying on airfield pavements.  Remove all such materials that may 
appear on operational aircraft pavements due to the Contractor's 
operations.  If necessary, the Contracting Officer may require the 
Contractor to install a temporary barricade at the Contractor's expense to 
control the spread of FOD potential debris.  Provide a barricade consisting 
of a fence covered with a fabric designed to stop the spread of debris.  
Anchor the fence and fabric to prevent displacement by winds or jet/prop 
blasts.  Remove barricade when no longer required.

1.9   RELOCATIONS

Perform the removal and reinstallation of relocated items as indicated with 
workmen skilled in the trades involved.  Repair or replace items to be 
relocated which are damaged by the Contractor  with new undamaged items as 
approved by the Contracting Officer.

1.10   EXISTING CONDITIONS

Before beginning any demolition or deconstruction work, survey the site and 
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examine the drawings and specifications to determine the extent of the 
work.  Record existing conditions in the presence of the Contracting 
Officer  showing the condition of structures and other facilities adjacent 
to areas of alteration or removal.  Photographs or electronic images with a 
minimum resolution of 3072 x 2304 pixels, capable of a print resolution of 
300 dpi, will be acceptable as a record of existing conditions.  Include in 
the record the elevation of the top of foundation walls, finish floor 
elevations, possible conflicting electrical conduits, plumbing lines, 
alarms systems, the location and extent of existing cracks and other damage 
and description of surface conditions that exist prior to starting work.  
It is the Contractor's responsibility to verify and document all required 
outages which will be required during the course of work, and to note these 
outages on the record document.  Submit survey results to the Contracting 
Officer .

PART 2   PRODUCTS
Not used.
PART 3   EXECUTION

3.1   EXISTING FACILITIES TO BE REMOVED

Inspect and evaluate existing structures onsite for reuse.  Disassemble 
existing construction scheduled to be removed for reuse.  Dismantled and 
removed materials are to be separated, set aside, and prepared as 
specified, and stored or delivered to a collection point for reuse, 
remanufacture, recycling, or other disposal, as specified.  Designate 
materials for reuse onsite whenever possible.

3.1.1   Utilities and Related Equipment

3.1.1.1   General Requirements

Do not interrupt existing utilities serving occupied or used facilities, 
except when authorized in writing by the Contracting Officer.  Do not 
interrupt existing utilities serving facilities occupied and used by the 
Government except when approved in writing and then only after temporary 
utility services have been approved and provided.  Do not begin demolition 
or deconstruction work until all utility disconnections have been made.  
Shut off and cap utilities for future use, as indicated.

3.1.1.2   Disconnecting Existing Utilities

Remove existing utilities uncovered by work and terminate in a manner 
conforming to the nationally recognized code covering the specific utility 
and approved by the Contracting Officer.  When utility lines are 
encountered but are not indicated on the drawings, notify the Contracting 
Officer prior to further work in that area.  Remove meters and related 
equipment and deliver to a location on the station in accordance with 
instructions of the Contracting Officer.

3.1.2   Chain Link Fencing

Remove chain link fencing, gates and other related salvaged items scheduled 
for removal and transport to designated areas.  Remove gates as whole 
units. 

3.1.3   Paving and Slabs

Remove  concrete  paving as indicated to a depth of 12 inches below 
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existing adjacent grade.  Provide neat sawcuts at limits of pavement 
removal as indicated.  Move, grind and store pavement and slabs designated 
to be recycled and utilized in this project as directed by the Contracting 
Officer.  Remove pavement and slabs not to be used in this project from the 
installation at Contractor's expense.

3.1.4   Concrete

Saw concrete along straight lines to a depth of a minimum 2 inch.  Make 
each cut in walls perpendicular to the face and in alignment with the cut 
in the opposite face.  Break out the remainder of the concrete provided 
that the broken area is concealed in the finished work, and the remaining 
concrete is sound.  At locations where the broken face cannot be concealed, 
grind smooth or saw cut entirely through the concrete.  Sawcuts in existing 
concrete pads must be at the nearest existing expansion joint or weakened 
plane joint and at full depth.

3.2   CONCURRENT EARTH-MOVING OPERATIONS

Do not begin excavation, filling, and other earth-moving operations that 
are sequential to demolition or deconstruction work in areas occupied by 
structures to be demolished or deconstructed until all demolition and 
deconstruction in the area has been completed and debris removed.  Fill 
holes, open basements and other hazardous openings.

3.3   DISPOSITION OF MATERIAL

3.3.1   Title to Materials

Except for salvaged items specified in related Sections, and for materials 
or equipment scheduled for salvage, all materials and equipment removed and 
not reused or salvaged,  become the property of the Contractor and must be 
removed from Government property.  Materials approved for storage by the 
Contracting Officer must be removed before completion of the contract.  
Title to materials resulting from demolition and deconstruction, and 
materials and equipment to be removed, is vested in the Contractor upon 
approval by the Contracting Officer.  The Government will not be 
responsible for the condition or loss of, or damage to, such property after 
contract award.  Showing for sale or selling materials and equipment on 
site is prohibited.

3.3.2   Reuse of Materials and Equipment

Remove and store materials and equipment listed in the Demolition Plan to 
be reused or relocated to prevent damage, and reinstall as the work 
progresses.  Coordinate the re-use of materials and equipment with the 
re-use requirements in accordance with Section 01 74 19 CONSTRUCTION WASTE 
MANAGEMENT AND DISPOSAL.  Capture re-use of materials in the diversion 
calculations for the project.

3.3.3   Disposal of Ozone Depleting Substance (ODS)

Class I and Class II ODS are defined in Section, 602(a) and (b), of The 
Clean Air Act.  Prevent discharge of Class I and Class II ODS to the 
atmosphere.  Place recovered ODS in cylinders meeting AHRI Guideline K 
suitable for the type ODS (filled to no more than 80 percent capacity) and 
provide appropriate labeling.  Remove recovered ODS from Government 
property and dispose of in accordance with 40 CFR 82.  Dispose products, 
equipment and appliances containing ODS in a sealed, self-contained system 
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(e.g. residential refrigerators and window air conditioners) in accordance 
with 40 CFR 82.  Submit Receipts or bills of lading, as specified.  Submit 
a shipping receipt or bill of lading for all containers of ozone depleting 
substance (ODS) shipped to the Defense Depot, Richmond, Virginia.

3.3.3.1   Special Instructions

No more than one type of ODS is permitted in each container.  Apply a 
warning/hazardous label to the containers in accordance with Department of 
Transportation regulations.  Provide a tag with the following information 
on all cylinders including but not limited to fire extinguishers, spheres, 
or canisters containing an ODS:

a.  Activity name and unit identification code

b.  Activity point of contact and phone number

c.  Type of ODS and pounds of ODS contained

d.  Date of shipment

e.  National stock number (for information, call (804) 279-4525).

3.3.3.2   Fire Suppression Containers

Deactivate fire suppression system cylinders and canisters with electrical 
charges or initiators prior to shipment.  Also, safety caps must be used to 
cover exposed actuation mechanisms and discharge ports on these special 
cylinders.

3.3.4   Transportation Guidance

Ship all ODS containers in accordance with MIL-STD-129, DLA 4145.25 (also 
referenced one of the following:  Army Regulation 700-68, Naval Supply 
Instruction 4440.128C, Marine Corps Order 10330.2C, and Air Force 
Regulation 67-12), 49 CFR 173.301, and DOD 4000.25-1-M.

3.3.5   Unsalvageable and Non-Recyclable Material

 Dispose of unsalvageable and non-recyclable combustible material off the 
site .

3.4   CLEANUP

Remove debris and rubbish from project site and similar excavations.  
Remove and transport the debris in a manner that prevents spillage on 
streets or adjacent areas.  Apply local regulations regarding hauling and 
disposal.

3.5   DISPOSAL OF REMOVED MATERIALS

3.5.1   Regulation of Removed Materials

Dispose of debris, rubbish, scrap, and other nonsalvageable materials 
resulting from removal operations with all applicable federal, state and 
local regulations..  
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3.5.2   Burning on Government Property

Burning of materials removed from demolished and deconstructed structures 
will not be permitted on Government property .

3.5.3   Removal to Spoil Areas on Government Property

Transport noncombustible materials removed from demolition and 
deconstruction structures to designated spoil areas on Government property.

3.5.4   Removal from Government Property

Transport waste materials removed from demolished and deconstructed 
structures, except waste soil, from Government property for legal 
disposal.  Dispose of waste soil as directed .

3.6   REUSE OF SALVAGED ITEMS

Recondition salvaged materials and equipment designated for reuse before 
installation.  Replace items damaged during removal and salvage operations 
or restore them as necessary to usable condition.

       -- End of Section --
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SECTION 33 71 02

UNDERGROUND ELECTRICAL DISTRIBUTION
08/21

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to within the text by the 
basic designation only.

ASSOCIATION OF EDISON ILLUMINATING COMPANIES (AEIC)

AEIC CS8 (2013) Specification for Extruded 
Dielectric Shielded Power Cables Rated 5 
Through 46 kV

ASTM INTERNATIONAL (ASTM)

ASTM B1 (2013) Standard Specification for 
Hard-Drawn Copper Wire

ASTM B3 (2013) Standard Specification for Soft or 
Annealed Copper Wire

ASTM B8 (2011; R 2017) Standard Specification for 
Concentric-Lay-Stranded Copper Conductors, 
Hard, Medium-Hard, or Soft

INSTITUTE OF ELECTRICAL AND ELECTRONICS ENGINEERS (IEEE)

IEEE 81 (2012) Guide for Measuring Earth 
Resistivity, Ground Impedance, and Earth 
Surface Potentials of a Ground System

IEEE C2 (2023) National Electrical Safety Code

IEEE Stds Dictionary (2009) IEEE Standards Dictionary: Glossary 
of Terms & Definitions

INTERNATIONAL ELECTRICAL TESTING ASSOCIATION (NETA)

NETA ATS (2021) Standard for Acceptance Testing 
Specifications for Electrical Power 
Equipment and Systems

NATIONAL ELECTRICAL MANUFACTURERS ASSOCIATION (NEMA)

ANSI C119.1 (2016) Electric Connectors - Sealed 
Insulated Underground Connector Systems 
Rated 600 Volts

NEMA TC 2 (2020) Standard for Electrical Polyvinyl 
Chloride (PVC) Conduit
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NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)

NFPA 70 (2023) National Electrical Code

TELECOMMUNICATIONS INDUSTRY ASSOCIATION (TIA)

TIA-758 (2012b) Customer-Owned Outside Plant 
Telecommunications Infrastructure Standard

U.S. DEPARTMENT OF AGRICULTURE (USDA)

RUS Bull 1751F-644 (2002) Underground Plant Construction

UNDERWRITERS LABORATORIES (UL)

UL 6 (2022) UL Standard for Safety Electrical 
Rigid Metal Conduit-Steel

UL 44 (2018; Reprint May 2021) UL Standard for 
Safety Thermoset-Insulated Wires and Cables

UL 83 (2017; Reprint Mar 2020) UL Standard for 
Safety Thermoplastic-Insulated Wires and 
Cables

UL 486A-486B (2018; Reprint May 2021) UL Standard for 
Safety Wire Connectors

UL 510 (2020) UL Standard for Safety Polyvinyl 
Chloride, Polyethylene and Rubber 
Insulating Tape

UL 514A (2013; Reprint Jun 2022) UL Standard for 
Safety Metallic Outlet Boxes

UL 514B (2012; Reprint May 2020) Conduit, Tubing 
and Cable Fittings

UL 651 (2011; Reprint May 2022) UL Standard for 
Safety Schedule 40, 80, Type EB and A 
Rigid PVC Conduit and Fittings

UL 854 (2020) Standard for Service-Entrance Cables

1.2   RELATED REQUIREMENTS

Section 26 08 00 APPARATUS INSPECTION AND TESTING applies to this section, 
with the additions and modifications specified herein.

1.3   DEFINITIONS

a.  Unless otherwise specified or indicated, electrical and electronics 
terms used in these specifications, and on the drawings, are as defined 
in IEEE Stds Dictionary.

b.  In the text of this section, the words conduit and duct are used 
interchangeably and have the same meaning.

c.  In the text of this section, "medium voltage cable splices," and 
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"medium voltage cable joints" are used interchangeably and have the 
same meaning.

1.4   SUBMITTALS

Government approval is required for submittals.  Submit the following in 
accordance with Section 01 33 00 SUBMITTAL PROCEDURES:

SD-03 Product Data

Sealing Material
SD-06 Test Reports

Field Acceptance Checks and Tests

Arc-proofing Test for cable fireproofing tape

SD-07 Certificates

Cable splicer/terminator

Cable Installer Qualifications

1.5   QUALITY ASSURANCE

1.5.1   Certificate of Competency for Cable Splicer/Terminator

The cable splicer/terminator must have a certification from the National 
Cable Splicing Certification Board (NCSCB) in the field of splicing and 
terminating shielded medium voltage (5 kV to 35 kV) power cable using 
pre-manufactured kits (pre-molded, heat-shrink, cold shrink).  Submit 
"Proof of Certification" for approval, for the individuals that will be 
performing cable splicer and termination work, 30 days before splices or 
terminations are to be made.

1.5.2   Cable Installer Qualifications

Provide at least one onsite person in a supervisory position with a 
documentable level of competency and experience to supervise all cable 
pulling operations.  Provide a resume showing the cable installers' 
experience in the last three years, including a list of references complete 
with points of contact, addresses and telephone numbers.  Cable installer 
must demonstrate experience with a minimum of three medium voltage cable 
installations.  The Contracting Officer reserves the right to require 
additional proof of competency or to reject the individual and call for an 
alternate qualified cable installer.

1.5.3   Regulatory Requirements

In each of the publications referred to herein, consider the advisory 
provisions to be mandatory, as though the word, "must" had been substituted 
for "should" wherever it appears.  Interpret references in these 
publications to the "authority having jurisdiction," or words of similar 
meaning, to mean the Contracting Officer.  Equipment, materials, 
installation, and workmanship must be in accordance with the mandatory and 
advisory provisions of IEEE C2 and NFPA 70 unless more stringent 
requirements are specified or indicated.
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1.5.4   Standard Products

Provide materials and equipment that are products of manufacturers 
regularly engaged in the production of such products which are of equal 
material, design and workmanship.  Products must have been in satisfactory 
commercial or industrial use for 2 years prior to bid opening.  The 2-year 
period must include applications of equipment and materials under similar 
circumstances and of similar size.  The product must have been for sale on 
the commercial market through advertisements, manufacturers' catalogs, or 
brochures during the 2-year period.  Where two or more items of the same 
class of equipment are required, these items must be products of a single 
manufacturer; however, the component parts of the item need not be the 
products of the same manufacturer unless stated in this section.

1.5.4.1   Alternative Qualifications

Products having less than a 2-year field service record will be acceptable 
if a certified record of satisfactory field operation for not less than 
6000 hours, exclusive of the manufacturers' factory or laboratory tests, is 
furnished.

1.5.4.2   Material and Equipment Manufacturing Date

Products manufactured more than 3 years prior to date of delivery to site 
are not acceptable, unless specified otherwise.

PART 2   PRODUCTS

2.1   CONDUIT, DUCTS, AND FITTINGS

2.1.1   Rigid Metal Conduit

UL 6.

2.1.2   Plastic Conduit for Direct Burial 

UL 651 and NEMA TC 2, EPC-40.

2.1.3   Fittings

2.1.3.1   Metal Fittings

UL 514B.

2.1.3.2   PVC Conduit Fittings

UL 514B, UL 651.

2.1.3.3   Outlet Boxes for Steel Conduit

Outlet boxes for use with rigid or flexible steel conduit must be 
cast-metal cadmium or zinc-coated if of ferrous metal with gasketed 
closures and must conform to UL 514A.

2.2   LOW VOLTAGE INSULATED CONDUCTORS AND CABLES

Insulated conductors must be rated 600 volts and conform to the 
requirements of NFPA 70, including listing requirements.  Wires and cables 
manufactured more than 24] months prior to date of delivery to the site are 
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not acceptable.  Service entrance conductors must conform to UL 854, type 
USE.

2.2.1   Conductor Types

Cable and duct sizes indicated are for copper conductors and THHN/THWN 
unless otherwise noted.  Conductors No.  10 AWG and smaller must be solid.  
Conductors No. 8 AWG and larger must be stranded.  All conductors must be 
copper.

2.2.2   Conductor Material

Unless specified or indicated otherwise or required by NFPA 70, wires in 
conduit, other than service entrance, must be 600-volt, Type THWN/THHN 
conforming to UL 83] conforming to UL 44.  Copper conductors must be 
annealed copper complying with ASTM B3 and ASTM B8.

2.2.3   Direct Buried

Provide single-conductor cables identified for direct burial.

2.2.4   Cable Marking

Insulated conductors must have the date of manufacture and other 
identification imprinted on the outer surface of each cable at regular 
intervals throughout the cable length.

Identify each cable by means of a fiber, laminated plastic, or non-ferrous 
metal tags in each manhole, handhole, junction box, and each terminal.  
Each tag must contain the following information; cable type, conductor 
size, circuit number, circuit voltage, cable destination and phase 
identification.

Color code conductors.  Provide conductor identification within each 
enclosure where a tap, splice, or termination is made.  Conductor 
identification must be by color-coded insulated conductors, plastic-coated 
self-sticking printed markers, colored nylon cable ties and plates, heat 
shrink type sleeves,or colored electrical tape.  Properly identify control 
circuit terminations.  Color must be green for grounding conductors and 
white for neutrals; except where neutrals of more than one system are 
installed in same raceway or box, other neutrals may be white with a 
different colored (not green) stripe for each.  Color of ungrounded 
conductors in different voltage systems are as follows:

a.  208/120 volt, three-phase

(1) Phase A - black

(2) Phase B - red

(3) Phase C - blue

b.  480/277 volt, three-phase

(1) Phase A - brown

(2) Phase B - orange

(3) Phase C - yellow
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c.  120/240 volt, single phase:  Black and red

2.3   LOW VOLTAGE WIRE CONNECTORS AND TERMINALS

Provide a uniform compression over the entire conductor contact surface.  
Use solderless terminal lugs on stranded conductors.

a.  For use with copper conductors:  UL 486A-486B.

2.4   LOW VOLTAGE SPLICES

Provide splices in conductors with a compression connector on the conductor 
and by insulating and waterproofing using one of the following methods 
which are suitable for continuous submersion in water and comply with 
ANSI C119.1.

2.4.1   Heat Shrinkable Splice

Provide heat shrinkable splice insulation by means of a thermoplastic 
adhesive sealant material applied in accordance with the manufacturer's 
written instructions.

2.4.2   Cold Shrink Rubber Splice

Provide a cold-shrink rubber splice which consists of EPDM rubber tube 
which has been factory stretched onto a spiraled core which is removed 
during splice installation.  The installation must not require heat or 
flame, or any additional materials such as covering or adhesive.  It must 
be designed for use with inline compression type connectors, or indoor, 
outdoor, direct-burial or submerged locations.

2.5   TAPE

2.5.1   Insulating Tape

UL 510, plastic insulating tape, capable of performing in a continuous 
temperature environment of 80 degrees C.

2.5.2   Buried Warning and Identification Tape

Provide detectable tape in accordance with Section 31 23 00.00 20 
EXCAVATION AND FILL.

2.5.3   Fireproofing Tape

Provide tape composed of a flexible, conformable, unsupported intumescent 
elastomer.  Tape must be not less than .030 inch thick, noncorrosive to 
cable sheath, self-extinguishing, noncombustible, adhesive-free, and must 
not deteriorate when subjected to oil, water, gases, salt water, sewage, 
and fungus.

2.6   PULL ROPE

Plastic or flat pull line (bull line) having a minimum tensile strength of 
200 pounds.
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2.7   GROUNDING AND BONDING

2.7.1   Grounding Conductors

Stranded-bare copper conductors must conform to ASTM B8, Class B, 
soft-drawn unless otherwise indicated.  Solid-bare copper conductors must 
conform to ASTM B1 for sizes No. 8 and smaller.  Insulated conductors must 
be of the same material as phase conductors and green color-coded, except 
that conductors must be rated no more than 600 volts.  Aluminum is not 
acceptable.

2.8   CABLE SUPPORTS (RACKS, ARMS, AND INSULATORS)

Zinc coat the metal portion of racks and arms after fabrication.

2.8.1   Cable Rack Stanchions

The wall bracket or stanchion must be 4 inches by approximately 1-1/2 inch 
by 3/16 inch channel steel, or 4 inches by approximately 1 inch 
glass-reinforced nylon with recessed bolt mounting holes, 48 inches long 
(minimum) in manholes.  Space slots for mounting cable rack arms at 8 inch 
intervals.

2.8.2   Rack Arms

Cable rack arms must be steel or malleable iron or glass reinforced nylon 
and must be of the removable type.  Rack arm length must be a minimum of 8 
inches and a maximum of 12 inches.

2.8.3   Insulators

Insulators for metal rack arms must be dry-process glazed porcelain.  
Insulators are not required for nylon arms.

2.9   SOURCE QUALITY CONTROL

2.9.1   Arc-Proofing Test for Cable Fireproofing Tape

Manufacturer must test one sample assembly consisting of a straight lead 
tube 12 inches long with a 2 1/2 inch outside diameter, and a 1/8 inch 
thick wall, and covered with one-half lap layer of arc and fireproofing 
tape per manufacturer's instructions.  The arc and fireproofing tape must 
withstand extreme temperature of a high-current fault arc 13,000 degrees K 
for 70 cycles as determined by using an argon directed plasma jet capable 
of constantly producing and maintaining an arc temperature of 13,000 
degrees K.  Temperature (13,000 degrees K) of the ignited arc between the 
cathode and anode must be obtained from a dc power source of 305 (plus or 
minus 5) amperes and 20 (plus or minus 1) volts.  Direct the arc toward the 
sample assembly accurately positioned 5 (plus or minus 1) millimeters 
downstream in the plasma from the anode orifice by fixed flow rate of argon 
gas (0.18 g per second).  Test each sample assembly at three unrelated 
points.  Start time for tests must be taken from recorded peak current when 
the specimen is exposed to the full test temperature.  Surface heat on the 
specimen prior to that time must be minimal.  The end point is established 
when the plasma or conductive arc penetrates the protective tape and 
strikes the lead tube.  Submittals for arc-proofing tape must indicate that 
the test has been performed and passed by the manufacturer.
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2.9.2   Medium Voltage Cable Qualification and Production Tests

Results of AEIC CS8 qualification and production tests as applicable for 
each type of medium voltage cable.

PART 3   EXECUTION

3.1   INSTALLATION

Install equipment and devices in accordance with the manufacturer's 
published instructions and with the requirements and recommendations of 
NFPA 70 as applicable.  In addition to these requirements, install 
telecommunications in accordance with TIA-758 and RUS Bull 1751F-644.

3.2   CABLE INSPECTION

Inspect each cable reel for correct storage positions, signs of physical 
damage, and broken end seals prior to installation.  If end seal is broken, 
remove moisture from cable prior to installation in accordance with the 
cable manufacturer's recommendations.

3.3   DIRECT BURIAL CABLE SYSTEM

Direct-bury cables in the earth below the frostline to the requirements of 
NFPA 70 and IEEE C2, whichever is more stringent.

3.3.1   Trenching

Excavate trenches for direct-burial cables to provide a minimum cable cover 
of  24 inches below finished grade for power conductors operated at 600 
volts or less, and  30 inches below finished grade for over 600 volts in 
accordance with IEEE C2.  When rock is encountered, remove to a depth of at 
least 3 inches below the cable and fill the space with sand or clean earth 
free from particles larger than 1/4 inch.  Bottoms of trenches must be 
smooth and free of stones and sharp objects.  Where materials in bottoms of 
trenches are other than sand, a 75 mm 3 inch layer of sand must be laid 
first and compacted to approximate densities of surrounding firm soil.   
Trenches must be not less than 6 inches wide, and must be in straight lines 
between cable markers.  Bends in trenches must have a radius of not less 
than 36 inches.

3.3.2   Cable Installation

Unreel cables along the sides of or in trenches and carefully place on sand 
or earth bottoms.  Pulling cables into direct-burial trenches from a fixed 
reel position is not permitted, except as required to pull cables through 
conduits under paving or railroad tracks.

3.3.3   Splicing

Provide cables in one piece without splices between connections except 
where the distance exceeds the lengths in which cables are manufactured.

3.3.4   Bends

Bends in cables must have an inner radius not less than those specified in 
NFPA 70 for the type of cable, or manufacturer's recommendation.
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3.3.5   Horizontal Slack

Leave approximately 3 feet of horizontal slack in the ground on each end of 
cable runs, on each side of connection boxes, and at points where 
connections are brought above ground.  Where cable is brought above ground, 
leave additional slack to make necessary connections.

3.4   CABLE PULLING

Test existing duct lines with a mandrel and thoroughly swab out to remove 
foreign material before pulling cables.  Pull cables down grade with the 
feed-in point at the manhole or buildings of the highest elevation.  Use 
flexible cable feeds to convey cables through manhole opening and into duct 
runs.  Do not exceed the specified cable bending radii when installing 
cable under any conditions, including turnups into switches, transformers, 
switchgear, switchboards, and other enclosures.  Cable with tape] shield 
must have a bending radius not less than 12 times the overall diameter of 
the completed cable.  If basket-grip type cable-pulling devices are used to 
pull cable in place, cut off the section of cable under the grip before 
splicing and terminating.

3.4.1   Cable Lubricants

Use lubricants that are specifically recommended by the cable manufacturer 
for assisting in pulling jacketed cables.

3.5   LOW VOLTAGE CABLE SPLICING AND TERMINATING

Make terminations and splices with materials and methods as indicated or 
specified herein and as designated by the written instructions of the 
manufacturer.  Do not allow the cables to be moved until after the splicing 
material has completely set.  Make splices in underground distribution 
systems only in accessible locations such as manholes, handholes, or 
aboveground termination pedestals.

3.6   FIREPROOFING OF CABLES IN UNDERGROUND STRUCTURES

Fireproof (arc proof) wire and cables which will carry current at 2200 
volts or more in underground structures.

3.6.1   Fireproofing Tape

Tightly wrap strips of fireproofing tape around each cable spirally in 
half-lapped wrapping.  Install tape in accordance with manufacturer's 
instructions.

3.7   GROUNDING SYSTEMS

NFPA 70 and IEEE C2, except provide grounding systems with a resistance to 
solid earth ground not exceeding 25] ohms.

3.7.1   Grounding Conductors

Provide bare grounding conductors, except where installed in conduit with 
associated phase conductors.  Ground cable sheaths, cable shields, conduit, 
and equipment with No. 6 AWG. Ground other noncurrent-carrying metal parts 
and equipment frames of metal-enclosed equipment.  Ground metallic frames 
and covers of handholes and pull boxes with a braided, copper ground strap 
with equivalent ampacity of No. 6 AWG.
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3.7.2   Ground Cable Crossing Expansion Joints

Protect ground cables crossing expansion joints or similar separations in 
structures and pavements by use of approved devices or methods of 
installation which provide the necessary slack in the cable across the 
joint to permit movement.  Use stranded or other approved flexible copper 
cable across such separations.

3.7.3   Fence Grounding

Provide grounding for fences as indicated.

3.8   EXCAVATING, BACKFILLING, AND COMPACTING

Provide in accordance with NFPA 70 and Section 31 23 00.00 20 EXCAVATION 
AND FILL.

3.8.1   Reconditioning of Surfaces

3.8.1.1   Paving Repairs

Where trenches, pits, or other excavations are made in existing roadways 
and other areas of pavement where surface treatment of any kind exists , 
restore such surface treatment or pavement the same thickness and in the 
same kind as previously existed, except as otherwise specified, and to 
match and tie into the adjacent and surrounding existing surfaces.

3.9   FIELD QUALITY CONTROL

3.9.1   Performance of Field Acceptance Checks and Tests

Perform in accordance with the manufacturer's recommendations, and include 
the following visual and mechanical inspections and electrical tests, 
performed in accordance with NETA ATS.

3.9.1.1   Low Voltage Cables, 600-Volt

Perform tests after installation of cable, splices and terminations and 
before terminating to equipment or splicing to existing circuits.

a.  Visual and Mechanical Inspection

(1) Inspect exposed cable sections for physical damage.

(2) Verify that cable is supplied and connected in accordance with 
contract plans and specifications.

(3) Verify tightness of accessible bolted electrical connections.

(4) Inspect compression-applied connectors for correct cable match and 
indentation.

(5) Visually inspect jacket and insulation condition.

(6) Inspect for proper phase identification and arrangement.

b.  Electrical Tests
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(1) Perform insulation resistance tests on wiring No. 6 AWG and larger 
diameter using instrument which applies voltage of approximately 
1000 volts dc for one minute.

(2) Perform continuity tests to insure correct cable connection.

3.9.1.2   Grounding System

a.  Visual and mechanical inspection

Inspect ground system for compliance with contract plans and 
specifications.

b.  Electrical tests

Perform ground-impedance measurements utilizing the fall-of-potential 
method in accordance with IEEE 81.  On systems consisting of 
interconnected ground rods, perform tests after interconnections are 
complete.  On systems consisting of a single ground rod perform tests 
before any wire is connected.  Take measurements in normally dry 
weather, not less than 48 hours after rainfall.  Use a portable ground 
resistance tester in accordance with manufacturer's instructions to 
test each ground or group of grounds.  The instrument must be equipped 
with a meter reading directly in ohms or fractions thereof to indicate 
the ground value of the ground rod or grounding systems under test.  
Provide site diagram indicating location of test probes with associated 
distances, and provide a plot of resistance vs. distance.

3.9.2   Follow-Up Verification

Upon completion of acceptance checks and tests, show by demonstration in 
service that circuits and devices are in good operating condition and 
properly performing the intended function.  As an exception to requirements 
stated elsewhere in the contract, the Contracting Officer must be given 5 
working days advance notice of the dates and times of checking and testing.

....    -- End of Section --
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SPECIAL ENVIRONMENTAL CONDITIONS

1. THIS PROJECT IS LOCATED WITHIN THE DEFINED LIMITS OF OPERABLE

UNIT 1. THIS OPERABLE UNIT HAS A RECORD OF DECISION (ROD) THAT

REQUIRES CERTAIN REPORTING ACTIONS BE COMPLETED IN ORDER

TO BE IN COMPLIANCE WITH THE ROD. NO DEWATERING ACTIVITIES

CAN OCCUR IN THESE AREAS WITHOUT PRIOR WRITTEN APPROVAL.

SEE SPECIFICATIONS SECTION 01 14 00 “WORK RESTRICTIONS”.

2. SPECIFICATION SECTION 31 23 00.00 “EXCAVATION AND FILL” OUTLINES

THE REQUIREMENTS FOR HANDLING SUSPECTED CONTAMINATED

SOILS AND ALL FILL MATERIALS IMPORTED TO THE BASE.

FINAL
DIVISION APPROVED

WHEN SIGNED

DISTRIBUTION STATEMENT D: DISTRIBUTION AUTHORIZED TO THE DEPARTMENT OF DEFENSE (DOD)

AND U.S. DOD CONTRACTORS ONLY, VULNERABILITY INFORMATION, AUTHORIZATION DATE: SEE

TITLE BLOCK DIGITAL SIGNATURE: OTHER REQUESTS SHALL BE REFERRED TO FLEET READINESS

CENTER EAST, FACILITIES AND PLANT PLANNING DIVISION (JC21000), CHERRY POINT NC 28533-0021.

N

CIVIL SITE DEMOLITION PLAN

SCALE: 1"=10'

1

3

2

±

1

6

'

-

2

"

 

E

O

C

±

1

5

'

-

8

"

 

E

O

C

4

±3'-0"

±
1
'
-
0
"

REMOVE EXISTING 24FT X 12FT (288 SQ FT) CONCRETE PAD WITH 1'-2" X

12FT CONCRETE STEP (14 SQ FT).  TOP ELEVATION OF EXISTING

CONCRETE PAD IS 19.625 FT AND TOP ELEVATION OF EXISTING

CONCRETE STEP IS 19.00 FT. EXISTING CONCRETE PAD THICKNESS IS

UNKNOWN. AS NECESSARY,  REMOVE EXISTING UNDERLYING BASE

COURSE AND SOIL TO MATCH ELEVATION OF UNDISTURBED SOIL

SUPPORTING ADJACENT PAVEMENTS.

SAW CUT AND REMOVE EXISTING 8" THICK CONCRETE PAVEMENT TO

FACILITATE INSTALLATION OF  UNDERGROUND ELECTRICAL UTILITIES.

WHEN POSSIBLE REMOVE AT CONSTRUCTION JOINTS AS SHOWN.

SAW CUT AND REMOVE EXISTING 8" THICK CONCRETE PAVEMENT AND

4" AGGREGATE BASE COURSE. WHEN POSSIBLE REMOVE CONCRETE

AT CONSTRUCTION JOINTS AS SHOWN.

SAW CUT IN CONCRETE PAVEMENT IS OFFSET FROM EXISTING

CONSTRUCTION JOINT. DIMENSIONS FOR LOCATION OF CUT ARE

SHOWN FROM CORNER OF EXISTING CONCRETE PAD.

CJ

1. EXISTING CONCRETE PAVEMENT IS 8" THICK NON-REINFORCED

PORTLAND CEMENT CONCRETE ON 4" AGGREGATE BASE COURSE.

2. SHELTER MUST BE MINIMUM 50 FEET FROM BUILDING 3767.

3. VERIFY ALL DIMENSIONS AND SITE CONDITIONS PRIOR TO START OF

CONSTRUCTION. NOTIFY THE CONTRACTING OFFICER OF ANY

DISCREPANCIES WITH THESE DRAWINGS.

4. THE CONTRACTOR IS RESPONSIBLE FOR SCANNING THE AREA OF

WORK TO IDENTIFY TO THEIR OWN SATISFACTION THE EXTENT OF

UTILITIES PRESENT. INCLUDING THE UTILITIES INDICATED TO BE

PRESENT AND UTILITIES NOT SHOWN TO BE PRESENT.

5. DIMENSIONS SHOWN AS APPROXIMATE  MUST BE COORDINATED WITH

CONCRETE WORK FOR UTILITY INSTALLATION AND PRE-ENGINEERED

BUILDING MANUFACTURER'S REQUIRED FOUNDATION DIMENSIONS.

6. EOC INDICATES DIMENSION IS GIVEN FROM THE EDGE OF THE

EXISTING CONCRETE PAVEMENT.

3

EXISTING JOINT

DEMOLISH JOINT

EXISTING TOPOGRAPHIC ELEVATION

EXISTING FENCE

EXISTING UNPAVED GROUND

EXISTING DOMESTIC WATER/ FIRE WATER

EXISTING FIRE HYDRANT

DEMOLISH CONCRETE

W W
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CONCRETE CUT DETAIL
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COORDINATE ROUTING OF ELECTRICAL UTILITIES WITH CIVIL
DRAWINGS. SEE DETAIL D3/E-501.

FIELD ROUTE 2 #12 & 1 #12 GND, 1" C (RIGID GALVANIZED STEEL) FROM
PANELBOARD "E" ON EXTERIOR OF BUILDING UP TO 12" MAXIMUM
BELOW ROOF LINE TO CORNER OF B3767. ROUTE DOWN COLUMN AT
CORNER OF BUILDING TO JUNCTION BOX MOUNTED TO COLUMN.
PROVIDE SUPPORTS AS REQUIRED.

TRANSITION FROM RIGID GALVANIZED STEEL TO PVC SCH-40. FIELD
ROUTE 2 #12 & 1 #12 GND, 1"C, PVC SCH-40, UNDERGROUND FROM
CORNER OF B3767 TO LOCATION OF LOX CART SHELTER. PROVIDE
HANDHOLES AS REQUIRED TO SUPPORT FIELD ROUTING. REFER TO
DETAIL B4 ON SHEET E-501 FOR HANDHOLE DETAIL.

PROVIDE 20A, 1POLE CIRCUIT BREAKER. MATCH TYPE AND AIC RATING
OF PANELBOARD "E" FOR SHELTER LIGHTING.

KEYNOTES

1. CONDITIONS SHOWN ARE BASED ON EXISTING PLANS AND FIELD
OBSERVATION WITHOUT DEMOLITION.  AFTER DEMOLITION, ANY
CLARIFICATION REQUIRED TO DETERMINE SCOPE OF WORK MUST
BE BROUGHT TO THE ATTENTION OF THE CONTRACTING OFFICER.

2. PROTECT EXISTING EQUIPMENT AND FACILITIES.

3. WIRING MUST BE IN CONDUIT, MINIMUM SIZE 3/4" WITH LARGER
SIZES AS INDICATED OR REQUIRED BY NFPA 70.

4. WIRE AND CABLE MUST BE #12 AWG MINIMUM. UPSIZE WIRE TO
ACCOMMODATE NO MORE THAN 3% VOLTAGE DROP.

GENERAL NOTES

1

2

3

EXISTING

CONSTRUCTION

EXTERIOR JUNCTION BOX

ELECTRICAL PANELBOARD

LEGEND

JB

4

VOLTAGE DROP SCHEDULE
120 VOLT BRANCH CIRCUITS UP TO 8 AMPS (<1.0 KVA)

RUN DISTANCE IN FEET WIRE SIZE AWG

1'   -   120' #12
121' -   190' #10
191' -   300' #8
301' -   470' #6

120 VOLT BRANCH CIRCUITS 9 AMPS TO 14 AMPS (1-1.7 KVA)

RUN DISTANCE IN FEET WIRE SIZE AWG

1'   -   65' #12
66'  -   110' #10
111' -   170' #8
171' -   270' #6

277 VOLT BRANCH CIRCUITS UP TO 14 AMPS (<3.9 KVA)

RUN DISTANCE IN FEET WIRE SIZE AWG

1'   -   160' #12
161' -   250' #10
251' -   390' #8
391' -   620' #6

WIRE SIZES INDICATED IN GENERAL NOTES AND CONNECTIONS
SCHEDULES ARE MINIMUM WIRE SIZES. CONTRACTOR MUST
UPSIZE WIRES BASED ON LOAD AND LENGTH OF RUN AS
INDICATED IN SCHEDULE ABOVE.

PANEL
"E"

400A MCB
480/277V

3Ø,4W

2 #12 & 1 #12 GND, 1"C
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A3 POWER RISER DIAGRAM
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