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SECTION 01 00 00 
GENERAL REQUIREMENTS 

 

1.1 GENERAL INTENTION  

A. Contractor shall completely prepare site for building operations, 

including demolition and removal of existing structures, and furnish 

labor and materials and perform work for project 691-14-122WL, Remove 

Underground Storage Tanks B295 as required by drawings and 

specifications.  

B. Visits to the site by Bidders may be made only by appointment with the 

Contracting Officer.  

C. All employees of general contractor and subcontractors shall comply with 

VA security management program and obtain permission of the VA police, 

be identified by project and employer, and restricted from unauthorized 

access. They shall also must comply with all VA and Medical Center 

policies and procedures for the entire duration of the project.  

D. Prior to commencing work, general contractor shall provide proof that a 

OSHA certified “competent person” (CP) (29 CFR 1926.20(b)(2) will 

maintain a presence at the work site whenever the general or 

subcontractors are present. 

E. Training: 

1. All employees of general contractor or subcontractors shall have the 

10-hour OSHA certified Construction Safety course and /or other 

relevant competency training, as determined by VA CP with input from 

the ICRA team. All superintendents and QA/QC managers shall have the 

30-hour OSHA certified Construction Safety course.  

2. Submit training records of all such employees for approval before the 

start of work. 

F. VHA Directive 2011-36, Safety and Health during Construction, dated 

9/22/2011 in its entirety is made a part of this section. 

1.2 STATEMENT OF BID ITEM(S)  

A. Contractor shall provide all labor and materials to completely demolish 

and remove three amber oil tanks in accordance with drawings and specs 

for this project and all applicable local, state, and federal 

regulations. Contractor shall also test the site of the tanks for any 
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contamination of the soil or the environment and shall provide any 

remediation/abatement work as necessary. Contractor shall plant grass 

and install complete irrigation system for this area after the tanks are 

removed.  

1.3 SPECIFICATIONS AND DRAWINGS FOR CONTRACTOR 

A. AFTER AWARD OF CONTRACT, one CD-ROM of specifications and drawings will 

be furnished if not obtained from the IFB.  

B. Additional sets of drawings may be made by the Contractor, at 

Contractor's expense, from the CD-Rom issued in the IFB.   

1.4 CONSTRUCTION SECURITY REQUIREMENTS 

A. Security Plan: 

1. The security plan defines both physical and administrative security 

procedures that will remain effective for the entire duration of the 

project. 

2. The General Contractor is responsible for assuring that all sub-

contractors working on the project and their employees also comply 

with these regulations. 

B. Security Procedures: 

1. General Contractor’s employees shall not enter the project site 

without appropriate badge.  They may also be subject to inspection of 

their personal effects when entering or leaving the project site. 

2. For working outside the “regular hours” as defined in the contract, 

The General Contractor shall give 3 days notice to the Contracting 

Officer so that security can be notified. This notice is separate 

from any notices required for utility shutdown described later in 

this section. 

3. No photography of VA premises is allowed without written permission 

of the Contracting Officer. 

4. VA reserves the right to close down or shut down the project site and 

order General Contractor’s employees off the premises in the event of 

a national emergency.  The General Contractor may return to the site 

only with the written approval of the Contracting Officer. 
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C. Key Control: 

1. The General Contractor shall provide duplicate keys and lock 

combinations to the Project Engineer for the purpose of security 

inspections of every area of project including tool boxes and parked 

machines and take any emergency action. 

D. Document Control: 

1. Before starting any work, the General Contractor/Sub Contractors 

shall submit an electronic security memorandum describing the 

approach to following goals and maintaining confidentiality of 

“sensitive information”. 

2. The General Contractor is responsible for safekeeping of all 

drawings, project manual and other project information.  This 

information shall be shared only with those with a specific need to 

accomplish the project. 

4. Certain documents, sketches, videos or photographs and drawings may 

be marked “Law Enforcement Sensitive” or “Sensitive Unclassified”.  

Secure such information in separate containers and limit the access 

to only those who will need it for the project.  Return the 

information to the Contracting Officer upon request. 

5. These security documents shall not be removed or transmitted from the 

project site without the written approval of Contracting Officer. 

6. All paper waste or electronic media such as CD’s and diskettes shall 

be shredded and destroyed in a manner acceptable to the VA. 

7. Notify Contracting Officer and Site Security Officer immediately when 

there is a loss or compromise of “sensitive information”. 

8. All electronic information shall be stored in specified location 

following VA standards and procedures using an Engineering Document 

Management Software (EDMS). 

a. Security, access and maintenance of all project drawings, both 

scanned and electronic shall be performed and tracked through the 

EDMS system. 

b. “Sensitive information” including drawings and other documents may 

be attached to e-mail provided all VA encryption procedures are 

followed. 
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E. Motor Vehicle Restrictions 

1. Vehicle authorization request shall be required for any vehicle 

entering the site and such request shall be submitted 24 hours before 

the date and time of access. Access shall be restricted to picking up 

and dropping off materials and supplies. 

2. Separate permits shall be issued for General Contractor and its 

employees for parking in designated areas only. 

1.5 FIRE SAFETY 

A. Applicable Publications: Publications listed below form part of this 

Article to extent referenced. Publications are referenced in text by 

basic designations only.  

1. American Society for Testing and Materials (ASTM): 

E84-2009.............Surface Burning Characteristics of Building 

Materials 

2. National Fire Protection Association (NFPA): 

10-2010..............Standard for Portable Fire Extinguishers 

30-2008..............Flammable and Combustible Liquids Code 

51B-2009.............Standard for Fire Prevention During Welding, 

Cutting and Other Hot Work 

70-2011..............National Electrical Code 

241-2009.............Standard for Safeguarding Construction, 

Alteration, and Demolition Operations 

3. Occupational Safety and Health Administration (OSHA): 

29 CFR 1926..........Safety and Health Regulations for Construction 

B. Fire Safety Plan: Establish and maintain a fire protection program in 
accordance with 29 CFR 1926. Prior to start of work, prepare a plan 

detailing project-specific fire safety measures, including periodic 

status reports, and submit to Project Engineer for review for compliance 

with contract requirements in accordance with Section 01 33 23, SHOP 

DRAWINGS, PRODUCT DATA AND SAMPLES Prior to any worker for the 

contractor or subcontractors beginning work, they shall undergo a safety 

briefing provided by the general contractor’s competent person per OSHA 
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requirements. This briefing shall include information on the 

construction limits, VAMC safety guidelines, means of egress, break 

areas, work hours, locations of restrooms, use of VAMC equipment, etc. 

Documentation shall be provided to the Project Engineer that individuals 

have undergone contractor’s safety briefing. 

C. Site and Building Access: Maintain free and unobstructed access to 

facility emergency services and for fire, police and other emergency 

response forces in accordance with NFPA 241. 

D. Separate temporary facilities, such as trailers, storage sheds, and 

dumpsters, from existing buildings and new construction by distances in 

accordance with NFPA 241. For small facilities with less than 6 m (20 

feet) exposing overall length, separate by 3m (10 feet). 

E. Temporary Construction Partitions/Barricade 

1. Install and maintain temporary construction fence to provide security 

for the construction area. 

F. Temporary Heating and Electrical: Install, use and maintain 

installations in accordance with 29 CFR 1926, NFPA 241 and NFPA 70. 

G. Means of Egress: Do not block exiting for occupied buildings, including 

paths from exits to roads. Minimize disruptions and coordinate with 

Project Engineer and facility Safety Manager. 

H. Egress Routes for Construction Workers: Maintain free and unobstructed 

egress. Inspect daily. Report findings and corrective actions weekly to 

Project Engineer and facility Safety Manager. 

I. Fire Extinguishers: Provide and maintain extinguishers in construction 

areas and temporary storage areas in accordance with 29 CFR 1926, NFPA 

241 and NFPA 10.  

J. Flammable and Combustible Liquids: Store, dispense and use liquids in 

accordance with 29 CFR 1926, NFPA 241 and NFPA 30.  

K. Existing Fire Protection: Do not impair automatic sprinklers, smoke and 

heat detection, and fire alarm systems, except for portions immediately 

under construction, and temporarily for connections. Provide fire watch 

for impairments more than 4 hours in a 24-hour period. Request 

interruptions in accordance with Article, OPERATIONS AND STORAGE AREAS, 

and coordinate with Project Engineer and facility Safety Manager. All 
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existing or temporary fire protection systems (fire alarms, sprinklers) 

located in construction areas shall be tested as coordinated with the 

medical center. Parameters for the testing and results of any tests 

performed shall be recorded by the medical center and copies provided to 

the Project Engineer. 

L. Smoke Detectors: Prevent accidental operation. Remove temporary covers 

at end of work operations each day. Coordinate with Project Engineer and 

facility Safety Manager. 

M. Hot Work: Perform and safeguard hot work operations in accordance with 

NFPA 241 and NFPA 51B. Coordinate with Project Engineer. Obtain permits 

from facility Safety Manager at least _24__ hours in advance. 

N. Fire Hazard Prevention and Safety Inspections: Inspect entire 

construction areas weekly. Coordinate with, and report findings and 

corrective actions weekly to Project Engineer and facility Safety 

Manager. 

O. Smoking: Smoking is prohibited in and adjacent to construction areas 

inside existing buildings and additions under construction. In separate 

and detached buildings under construction, smoking is prohibited except 

in designated smoking rest areas. 

P. Dispose of waste and debris in accordance with NFPA 241. Remove from 

buildings daily. 

Q. Perform other construction, alteration and demolition operations in 

accordance with 29 CFR 1926. 

R. If required, submit documentation to the Project Engineer that personnel 

have been trained in the fire safety aspects of working in areas with 

impaired structural or compartmentalization features. 

S. Fines for violations of Fire Safety Requirements. 

1. Smoking:  Smoking is prohibited in and adjacent to construction areas 
inside existing buildings and additions under construction.  In 

separate and detached buildings under construction, smoking is 

prohibited except in designated smoking rest areas. $2,500 per 

offense. 

2. Disposed of waste and debris in accordance with NFPA 241.  Remove 
from buildings daily. $2,500 per offense. 
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Tripping, setting off, of fire alarms and /or flow switches, without 

proper notification is a violation fineable at the minimum of $2,500 

per offense plus expenses. 

3. Smoke detectors that were bagged, covered, or any way rendered 
inoperable during work shift must be made operable at the end of said 

work shift.  This offense is fineable at the minimum of $2,500 per 

offense plus expenses. 

4. Any false alarms that causes a visit by the fire department is 
fineable at the minimum of $2,500 per offense plus expenses. 

5. Hot Work:  The following offenses are a violation fineable at a 
minimum of $2,500 per offense plus expenses: a) Failure to obtain a 

hot work permit prior to work, b) Failure to maintain Fire Watch, as 

required during Hot Work, and c) Failure to remove smoke detector 

cover after said Hot Work is completed at the end of the work shift 

for the day, whichever is sooner. 

6. Fines for Open Fire Doors:  Fire doors at all times shall be kept 
closed, where required.  These doors shall not be left open in any 

manner; they shall not be propped or tied open.  Violations are 

fineable at no less than $2,500 per violation plus expenses.  These 

fines will be imposed due to contractor’s fault, negligence or 

failure to comply with NFPA codes and VA Policies. 

7. Interstitial work shall have safety measures and personnel in place 
both above and below the ceiling to ensure no injury or death occurs 

to individuals below the work zone from falling items through the 

ceiling.  Failure to do so is a Fine of $5,000 per offense.  

1.6 OPERATIONS AND STORAGE AREAS  

A. The Contractor shall confine all operations (including storage of 

materials) on Government premises to areas authorized or approved by the 

Contracting Officer. The Contractor shall hold and save the Government, 

its officers and agents, free and harmless from liability of any nature 

occasioned by the Contractor's performance. 

B. Temporary buildings (e.g., storage sheds, shops, offices) and utilities 

may be erected by the Contractor only with the approval of the 

Contracting Officer and shall be built with labor and materials 

furnished by the Contractor without expense to the Government. The 

temporary buildings and utilities shall remain the property of the 
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Contractor and shall be removed by the Contractor at its expense upon 

completion of the work. With the written consent of the Contracting 

Officer, the buildings and utilities may be abandoned and need not be 

removed.  

C. The Contractor shall, under regulations prescribed by the Contracting 

Officer, use only established roadways, or use temporary roadways 

constructed by the Contractor when and as authorized by the Contracting 

Officer. When materials are transported in prosecuting the work, 

vehicles shall not be loaded beyond the loading capacity recommended by 

the manufacturer of the vehicle or prescribed by any Federal, State, or 

local law or regulation. When it is necessary to cross curbs or 

sidewalks, the Contractor shall protect them from damage. The Contractor 

shall repair or pay for the repair of any damaged curbs, sidewalks, or 

roads.  

(FAR 52.236-10) 

D. Working space and space available for storing materials shall be as 

determined by the Project Engineer. //  

E. Workmen are subject to rules of Medical Center applicable to their 

conduct.  

F. Execute work so as to interfere as little as possible with normal 

functioning of Medical Center as a whole, including operations of 

utility services, fire protection systems and any existing equipment, 

and with work being done by others.  

1. Do not store materials and equipment in other than assigned areas.  

2. Schedule delivery of materials and equipment to immediate 

construction working areas within buildings in use by Department of 

Veterans Affairs in quantities sufficient for not more than two work 

days. Provide unobstructed access to Medical Center areas required to 

remain in operation.  

3. Where access by Medical Center personnel to vacated portions of 

buildings is not required, storage of Contractor's materials and 

equipment will be permitted subject to fire and safety requirements. 

   G. Utilities Services: Where necessary to cut existing pipes, electrical 

wires, conduits, cables, etc., of utility services, or of fire 

protection systems or communications systems (except telephone), they 
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shall be cut and capped at suitable places where shown; or, in absence 

of such indication, where directed by Project Engineer. All such actions 

shall be coordinated with the Utility Company involved:  

1. Whenever it is required that a connection fee be paid to a public 

utility provider for new permanent service to the construction 

project, for such items as water, sewer, electricity, gas or steam, 

payment of such fee shall be the responsibility of the contractor.  

H. Phasing: To insure such executions, Contractor shall furnish the Project 

Engineer with a construction schedule on which the Contractor intends to 

accomplish work in each specific area of site, building or portion 

thereof. In addition, Contractor shall notify the Project Engineer two 

weeks in advance of the proposed date of starting work in each specific 

area of site, building or portion thereof. Arrange such phasing dates to 

insure accomplishment of this work in successive phases mutually 

agreeable to Project Engineer and Contractor. 

I. Construction Fence: Before construction operations begin, Contractor 

shall provide a chain link construction fence, 2.1m (seven feet) minimum 

height, around the construction area indicated on the drawings. Provide 

gates as required for access with necessary hardware, including hasps 

and padlocks. Fasten fence fabric to terminal posts with tension bands 

and to line posts and top and bottom rails with tie wires spaced at 

maximum 375mm (15 inches). Bottom of fences shall extend to 25mm (one 

inch) above grade. Remove the fence when directed by Project Engineer. 

J. When a building is turned over to Contractor, Contractor shall accept 

entire responsibility therefore.  

1. Contractor shall maintain a minimum temperature of 4 degrees C (40 

degrees F) at all times, except as otherwise specified.  

2. Contractor shall maintain in operating condition existing fire 

protection and alarm equipment. In connection with fire alarm 

equipment, Contractor shall make arrangements for pre-inspection of 

site with Fire Department or Company (Department of Veterans Affairs 

or municipal) whichever will be required to respond to an alarm from 

Contractor's employee or watchman.  

K. Utilities Services: Maintain existing utility services for Medical 

Center at all times. Provide temporary facilities, labor, materials, 

equipment, connections, and utilities to assure uninterrupted services. 
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Where necessary to cut existing water, steam, gases, sewer or air pipes, 

or conduits, wires, cables, etc. of utility services or of fire 

protection systems and communications systems (including telephone), 

they shall be cut and capped at suitable places where shown; or, in 

absence of such indication, where directed by Project Engineer.  

1. No utility service such as water, gas, steam, sewers or electricity, 

or fire protection systems and communications systems may be 

interrupted without prior approval of Project Engineer. Electrical 

work shall be accomplished with all affected circuits or equipment 

de-energized. When an electrical outage cannot be accomplished, work 

on any energized circuits or equipment shall not commence without the 

Medical Center Director’s prior knowledge and written approval. Refer 

to specification Sections 26 05 11, REQUIREMENTS FOR ELECTRICAL 

INSTALLATIONS, 27 05 11 REQUIREMENTS FOR COMMUNICATIONS INSTALLATIONS 

and 28 05 11, REQUIREMENTS FOR ELECTRONIC SAFETY AND SECURITY 

INSTALLATIONS for additional requirements. 

a. Interruption of Utilities:  A monetary fine, at a minimum of 
$2,500 plus expenses, will be levied, if any utility service 
is interrupted in any area of the facility without proper 
notification and authorization, i.e., “Utility Shutdown 
Notice” 

 

2. Contractor shall submit a request to interrupt any such services to 

Project Engineer, in writing, 48 hours in advance of proposed 

interruption. Request shall state reason, date, exact time of, and 

approximate duration of such interruption.  

3. Contractor will be advised (in writing) of approval of request, or of 

which other date and/or time such interruption will cause least 

inconvenience to operations of Medical Center. Interruption time 

approved by Medical Center may occur at other than Contractor's 

normal working hours.  

4. Major interruptions of any system must be requested, in writing, at 

least 15 calendar days prior to the desired time and shall be 

performed as directed by the Project Engineer.  

5. In case of a contract construction emergency, service will be 

interrupted on approval of Project Engineer. Such approval will be 

confirmed in writing as soon as practical.  
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6. Whenever it is required that a connection fee be paid to a public 

utility provider for new permanent service to the construction 

project, for such items as water, sewer, electricity, gas or steam, 

payment of such fee shall be the responsibility of the Government and 

not the Contractor.  

L. Abandoned Lines: All service lines such as wires, cables, conduits, 

ducts, pipes and the like, and their hangers or supports, which are to 

be abandoned but are not required to be entirely removed, shall be 

sealed, capped or plugged. The lines shall not be capped in finished 

areas, but shall be removed and sealed, capped or plugged in ceilings, 

within furred spaces, in unfinished areas, or within walls or 

partitions; so that they are completely behind the finished surfaces.  

M. To minimize interference of construction activities with flow of Medical 

Center traffic, comply with the following:  

1. Keep roads, walks and entrances to grounds, to parking and to 

occupied areas of buildings clear of construction materials, debris 

and standing construction equipment and vehicles. Wherever excavation 

for new utility lines cross existing roads, at least one lane must be 

open to traffic at all times.  

2. Method and scheduling of required cutting, altering and removal of 

existing roads, walks and entrances must be approved by the Project 

Engineer.  

N. Coordinate the work for this contract with other construction operations 

as directed by Project Engineer. This includes the scheduling of traffic 

and the use of roadways, as specified in Article, USE OF ROADWAYS.  

1.7 ALTERATIONS  

A. Survey: Before any work is started, the Contractor shall make a thorough 

survey with the Project Engineer in which alterations occur and areas 

which are anticipated routes of access, and furnish a report, signed by 

both to the Contracting Officer. This report shall list by rooms and 

spaces: 

1. Existing condition and types of resilient flooring, doors, windows, 

walls and other surfaces not required to be altered throughout 

affected areas of buildings. 
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2. Existence and conditions of items such as plumbing fixtures and 

accessories, electrical fixtures, equipment, venetian blinds, shades, 

etc., required by drawings to be either reused or relocated, or both. 

3. Shall note any discrepancies between drawings and existing conditions 

at site.  

4. Shall designate areas for working space, materials storage and routes 

of access to areas within buildings where alterations occur and which 

have been agreed upon by Contractor and Project Engineer.  

B. Any items required by drawings to be either reused or relocated or both, 

found during this survey to be nonexistent, or in opinion of Project 

Engineer, to be in such condition that their use is impossible or 

impractical, shall be furnished and/or replaced by Contractor with new 

items in accordance with specifications which will be furnished by 

Government. Provided the contract work is changed by reason of this 

subparagraph B, the contract will be modified accordingly, under 

provisions of clause entitled "DIFFERING SITE CONDITIONS" (FAR 52.236-2) 

and "CHANGES" (FAR 52.243-4 and VAAR 852.236-88).  

C. Re-Survey: Thirty days before expected partial or final inspection date, 

the Contractor and Project Engineer together shall make a thorough 

re-survey of the areas of buildings involved. They shall furnish a 

report on conditions then existing, of resilient flooring, doors, 

windows, walls and other surfaces as compared with conditions of same as 

noted in first condition survey report:  

1. Re-survey report shall also list any damage caused by Contractor to 

such flooring and other surfaces, despite protection measures; and, 

will form basis for determining extent of repair work required of 

Contractor to restore damage caused by Contractor's workmen in 

executing work of this contract.  

D. Protection: Provide the following protective measures:  

1. Wherever existing roof surfaces are disturbed they shall be protected 

against water infiltration. In case of leaks, they shall be repaired 

immediately upon discovery.  

2. Temporary protection against damage for portions of existing 

structures and grounds where work is to be done, materials handled 

and equipment moved and/or relocated.  
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3. Protection of interior of existing structures at all times, from 

damage, dust and weather inclemency. Wherever work is performed, 

floor surfaces that are to remain in place shall be adequately 

protected prior to starting work, and this protection shall be 

maintained intact until all work in the area is completed.  

1.8 INFECTION PREVENTION MEASURES 

A. Implement the requirements of VAMC’s Infection Control Risk Assessment 

(ICRA) team. ICRA Group may monitor dust in the vicinity of the 

construction work and require the Contractor to take corrective action 

immediately if the safe levels are exceeded. 

B. Establish and maintain a dust control program as part of the 

contractor’s infection preventive measures in accordance with the 

guidelines provided by ICRA Group. Prior to start of work, prepare a 

plan detailing project-specific dust protection measures, including 

periodic status reports, and submit to Project Engineer and Facility 

ICRA team for review for compliance with contract requirements in 

accordance with Section 01 33 23, SHOP DRAWINGS, PRODUCT DATA AND 

SAMPLES.  

1. All personnel involved in the construction or renovation activity 

shall be educated and trained in infection prevention measures 

established by the medical center. 

C. Medical center Infection Control personnel shall monitor for airborne 

disease (e.g. aspergillosis) as appropriate during construction. A 

baseline of conditions may be established by the medical center prior to 

the start of work and periodically during the construction stage to 

determine impact of construction activities on indoor air quality. In 

addition: 

1. The PE and VAMC Infection Control personnel shall review pressure 

differential monitoring documentation to verify that pressure 

differentials in the construction zone and in the patient-care rooms 

are appropriate for their settings. The requirement for negative air 

pressure in the construction zone shall depend on the location and 

type of activity. Upon notification, the contractor shall implement 

corrective measures to restore proper pressure differentials as 

needed. 
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2. In case of any problem, the medical center, along with assistance 

from the contractor, shall conduct an environmental assessment to 

find and eliminate the source. 

D. In general, following preventive measures shall be adopted during 

construction to keep down dust and prevent mold.  

1. Dampen debris to keep down dust and provide temporary construction 

partitions in existing structures where directed by Project Engineer. 

Blank off ducts and diffusers to prevent circulation of dust into 

occupied areas during construction. 

2. Do not perform dust producing tasks within occupied areas without the 

approval of the Project Engineer. For construction in any areas that 

will remain jointly occupied by the medical Center and Contractor’s 

workers, the Contractor shall: 

a. Provide dust proof one-hour fire-rated temporary drywall 

construction barriers to completely separate construction from the 

operational areas of the hospital in order to contain dirt debris 

and dust. Barriers shall be sealed and made presentable on 

hospital occupied side. Install a self-closing rated door in a 

metal frame, commensurate with the partition, to allow worker 

access. Maintain negative air at all times. A fire retardant 

polystyrene, 6-mil thick or greater plastic barrier meeting local 

fire codes may be used where dust control is the only hazard, and 

an agreement is reached with the Project Engineer and Medical 

Center. 

b. HEPA filtration is required where the exhaust dust may reenter the 

breathing zone.  Contractor shall verify that construction exhaust 

to exterior is not reintroduced to the medical center through 

intake vents, or building openings. Install HEPA (High Efficiency 

Particulate Accumulator) filter vacuum system rated at 95% capture 

of 0.3 microns including pollen, mold spores and dust particles. 

Insure continuous negative air pressures occurring within the work 

area. HEPA filters should have ASHRAE 85 or other prefilter to 

extend the useful life of the HEPA. Provide both primary and 

secondary filtrations units. Exhaust hoses shall be heavy duty, 

flexible steel reinforced and exhausted so that dust is not 

reintroduced to the medical center. 
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c. Adhesive Walk-off/Carpet Walk-off Mats, minimum 600mm x 900mm (24” 

x 36”), shall be used at all interior transitions from the 

construction area to occupied medical center area. These mats 

shall be changed as often as required to maintain clean work areas 

directly outside construction area at all times. 

d. Vacuum and wet mop all transition areas from construction to the 

occupied medical center at the end of each workday. Vacuum shall 

utilize HEPA filtration. Maintain surrounding area frequently. 

Remove debris as they are created. Transport these outside the 

construction area in containers with tightly fitting lids. 

e. The contractor shall not haul debris through patient-care areas 

without prior approval of the Project Engineer and the Medical 

Center. When, approved, debris shall be hauled in enclosed dust 

proof containers or wrapped in plastic and sealed with duct tape. 

No sharp objects should be allowed to cut through the plastic. 

Wipe down the exterior of the containers with a damp rag to remove 

dust. All equipment, tools, material, etc. transported through 

occupied areas shall be made free from dust and moisture by 

vacuuming and wipe down.  

f. Using a HEPA vacuum, clean inside the barrier and vacuum ceiling 

tile prior to replacement. Any ceiling access panels opened for 

investigation beyond sealed areas shall be sealed immediately when 

unattended. 

g. There shall be no standing water during construction. This 

includes water in equipment drip pans and open containers within 

the construction areas. All accidental spills must be cleaned up 

and dried within 12 hours. Remove and dispose of porous materials 

that remain damp for more than 72 hours. 

h. At completion, remove construction barriers and ceiling protection 
carefully, outside of normal work hours. Vacuum and clean all 

surfaces free of dust after the removal. 

E. Final Cleanup: 

1. Upon completion of project, or as work progresses, remove all 

construction debris from above ceiling, vertical shafts and utility 

chases that have been part of the construction. 
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2. Perform HEPA vacuum cleaning of all surfaces in the construction 

area. This includes walls, ceilings, cabinets, furniture (built-in or 

free standing), partitions, flooring, etc. 

3. All new air ducts shall be cleaned prior to final inspection. 

1.9 DISPOSAL AND RETENTION 

A. Materials and equipment accruing from work removed and from demolition 

of buildings or structures, or parts thereof, shall be disposed of as 

follows:  

1. Reserved items which are to remain property of the Government are 

identified by attached tags or noted on drawings or in specifications 

as items to be stored. Items that remain property of the Government 

shall be removed or dislodged from present locations in such a manner 

as to prevent damage which would be detrimental to re-installation 

and reuse. Store such items where directed by Project Engineer.  

2. Items not reserved shall become property of the Contractor and be 

removed by Contractor from Medical Center. 

3. Items of portable equipment and furnishings located in rooms and 

spaces in which work is to be done under this contract shall remain 

the property of the Government. When rooms and spaces are vacated by 

the Department of Veterans Affairs during the alteration period, such 

items which are NOT required by drawings and specifications to be 

either relocated or reused will be removed by the Government in 

advance of work to avoid interfering with Contractor's operation.  

1.10 PROTECTION OF EXISTING VEGETATION, STRUCTURES, EQUIPMENT, UTILITIES, AND 
IMPROVEMENTS  

A. The Contractor shall preserve and protect all structures, equipment, and 

vegetation (such as trees, shrubs, and grass) on or adjacent to the work 

site which is not to be removed and which do not unreasonably interfere 

with the work required under this contract. The Contractor shall only 

remove trees when specifically authorized to do so, and shall avoid 

damaging vegetation that will remain in place. If any limbs or branches 

of trees are broken during contract performance, or by the careless 

operation of equipment, or by workmen, the Contractor shall trim those 

limbs or branches with a clean cut and paint the cut with a tree-pruning 

compound as directed by the Contracting Officer.  
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B. The Contractor shall protect from damage all existing improvements and 

utilities at or near the work site and on adjacent property of a third 

party, the locations of which are made known to or should be known by 

the Contractor. The Contractor shall repair any damage to those 

facilities, including those that are the property of a third party, 

resulting from failure to comply with the requirements of this contract 

or failure to exercise reasonable care in performing the work. If the 

Contractor fails or refuses to repair the damage promptly, the 

Contracting Officer may have the necessary work performed and charge the 

cost to the Contractor. 

(FAR 52.236-9) 

C. Refer to Section 01 57 19, TEMPORARY ENVIRONMENTAL CONTROLS, for 

additional requirements on protecting vegetation, soils and the 

environment. Refer to Articles, "Alterations", "Restoration", and 

"Operations and Storage Areas" for additional instructions concerning 

repair of damage to structures and site improvements.  

D. Refer to FAR clause 52.236-7, "Permits and Responsibilities," which is 

included in General Conditions. A National Pollutant Discharge 

Elimination System (NPDES) permit is required for this project. The 

Contractor is considered an "operator" under the permit and has 

extensive responsibility for compliance with permit requirements. The 

apparent low bidder, contractor and affected subcontractors shall 

furnish all information and certifications that are required to comply 

with the permit process and permit requirements. Many of the permit 

requirements will be satisfied by completing construction as shown and 

specified. Some requirements involve the Contractor's method of 

operations and operations planning and the Contractor is responsible for 

employing best management practices. The affected activities often 

include, but are not limited to the following: 

- Designating areas for equipment maintenance and repair; 

- Providing waste receptacles at convenient locations and provide 

regular collection of wastes; 

- Locating equipment wash down areas on site, and provide appropriate 

control of wash-waters; 

- Providing protected storage areas for chemicals, paints, solvents, 

fertilizers, and other potentially toxic materials; and 
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- Providing adequately maintained sanitary facilities. 

1.11 RESTORATION  

A. Remove, cut, alter, replace, patch and repair existing work as necessary 

to install new work. Except as otherwise shown or specified, do not cut, 

alter or remove any structural work, and do not disturb any ducts, 

plumbing, steam, gas, or electric work without approval of the Project 

Engineer. Existing work to be altered or extended and that is found to 

be defective in any way, shall be reported to the Project Engineer 

before it is disturbed. Materials and workmanship used in restoring 

work, shall conform in type and quality to that of original existing 

construction, except as otherwise shown or specified.  

B. Upon completion of contract, deliver work complete and undamaged. 

Existing work (walls, ceilings, partitions, floors, mechanical and 

electrical work, lawns, paving, roads, walks, etc.) disturbed or removed 

as a result of performing required new work, shall be patched, repaired, 

reinstalled, or replaced with new work, and refinished and left in as 

good condition as existed before commencing work.  

C. At Contractor's own expense, Contractor shall immediately restore to 

service and repair any damage caused by Contractor's workmen to existing 

piping and conduits, wires, cables, etc., of utility services or of fire 

protection systems and communications systems (including telephone) 

which are indicated on drawings and which are not scheduled for 

discontinuance or abandonment.  

D. Expense of repairs to such utilities and systems not shown on drawings 

or locations of which are unknown will be covered by adjustment to 

contract time and price in accordance with clause entitled "CHANGES" 

(FAR 52.243-4 and VAAR 852.236-88) and "DIFFERING SITE CONDITIONS" (FAR 

52.236-2).  

1.12 PHYSICAL DATA: NOT USE 

1.13 PROFESSIONAL SURVEYING SERVICES  

 A registered professional land surveyor or registered civil engineer 

whose services are retained and paid for by the Contractor shall perform 

services specified herein and in other specification sections. The 

Contractor shall certify that the land surveyor or civil engineer is not 

one who is a regular employee of the Contractor, and that the land 

surveyor or civil engineer has no financial interest in this contract. 
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1.14 LAYOUT OF WORK  

A. The Contractor shall lay out the work from Government established base 

lines and bench marks, indicated on the drawings, and shall be 

responsible for all measurements in connection with the layout. The 

Contractor shall furnish, at Contractor's own expense, all stakes, 

templates, platforms, equipment, tools, materials, and labor required to 

lay out any part of the work. The Contractor shall be responsible for 

executing the work to the lines and grades that may be established or 

indicated by the Contracting Officer. The Contractor shall also be 

responsible for maintaining and preserving all stakes and other marks 

established by the Contracting Officer until authorized to remove them. 

If such marks are destroyed by the Contractor or through Contractor's 

negligence before their removal is authorized, the Contracting Officer 

may replace them and deduct the expense of the replacement from any 

amounts due or to become due to the Contractor.  

(FAR 52.236-17) 

B. Establish and plainly mark center lines for each building and/or 

addition to each existing building. 

C. Following completion of general mass excavation and before any other 

permanent work is performed, establish and plainly mark (through use of 

appropriate batter boards or other means) sufficient additional survey 

control points or system of points as may be necessary to assure proper 

alignment, orientation, and grade of all major features of work. Survey 

shall include, but not be limited to, location of lines and grades of 

footings, exterior walls, center lines of columns in both directions, 

major utilities and elevations of floor slabs:  

1. Such additional survey control points or system of points thus 

established shall be checked and certified by a registered land 

surveyor or registered civil engineer. Furnish such certification to 

the Project Engineer before any work (such as footings, floor slabs, 

columns, walls, utilities and other major controlling features) is 

placed.  

D. During progress of work, and particularly as work progresses from floor 

to floor, Contractor shall have line grades and plumbness of all major 

form work checked and certified by a registered land surveyor or 

registered civil engineer as meeting requirements of contract drawings. 

Furnish such certification to the Project Engineer before any major 
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items of concrete work are placed. In addition, Contractor shall also 

furnish to the Project Engineer certificates from a registered land 

surveyor or registered civil engineer that the following work is 

complete in every respect as required by contract drawings and specs. 

1. Lines of each building and/or addition.  

2. Elevations of bottoms of footings and tops of floors of each building 

and/or addition.  

3. Lines and elevations of sewers and of all outside distribution 

systems. 

4. Lines of elevations of all swales and interment areas.  

5. Lines and elevations of roads, streets and parking lots.  

E. Whenever changes from contract drawings are made in line or grading 

requiring certificates, record such changes on a reproducible drawing 

bearing the registered land surveyor or registered civil engineer seal, 

and forward these drawings upon completion of work to Project Engineer. 

F. The Contractor shall perform the surveying and layout work of this and 

other articles and specifications in accordance with the provisions of 

Article "Professional Surveying Services".  

1.15 AS-BUILT DRAWINGS 

A. The contractor shall maintain two full size sets of as-built drawings 

which will be kept current during construction of the project, to 

include all contract changes, modifications and clarifications. 

B. All variations shall be shown in the same general detail as used in the 

contract drawings. To insure compliance, as-built drawings shall be made 

available for the Project Engineer's review, as often as requested. 

C. Contractor shall deliver two approved completed sets of as-built 

drawings to the Project Engineer within 15 calendar days after each 

completed phase and after the acceptance of the project by the Project 

Engineer. 

D. Paragraphs A, B, & C shall also apply to all shop drawings. 

1.16 USE OF ROADWAYS 

A. For hauling, use only established public roads and roads on Medical 

Center property and, when authorized by the Project Engineer, such 
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temporary roads which are necessary in the performance of contract work. 

Temporary roads shall be constructed by the Contractor at Contractor's 

expense. When necessary to cross curbing, sidewalks, or similar 

construction, they must be protected by well-constructed bridges. 

B. When new permanent roads are to be a part of this contract, Contractor 

may construct them immediately for use to facilitate building 

operations. These roads may be used by all who have business thereon 

within zone of building operations.  

C. When certain buildings (or parts of certain buildings) are required to 

be completed in advance of general date of completion, all roads leading 

thereto must be completed and available for use at time set for 

completion of such buildings or parts thereof.  

1.17 PROJECT ENGINEER'S FIELD OFFICE: NOT USE 

1.18 TEMPORARY USE OF MECHANICAL AND ELECTRICAL EQUIPMENT  

A. Use of new installed mechanical and electrical equipment to provide 

heat, ventilation, plumbing, light and power will be permitted subject 

to compliance with the following provisions:  

1. Permission to use each unit or system must be given by Project 

Engineer. If the equipment is not installed and maintained in 

accordance with the following provisions, the Project Engineer will 

withdraw permission for use of the equipment.  

2. Electrical installations used by the equipment shall be completed in 

accordance with the drawings and specifications to prevent damage to 

the equipment and the electrical systems, i.e. transformers, relays, 

circuit breakers, fuses, conductors, motor controllers and their 

overload elements shall be properly sized, coordinated and adjusted. 

Voltage supplied to each item of equipment shall be verified to be 

correct and it shall be determined that motors are not overloaded. 

The electrical equipment shall be thoroughly cleaned before using it 

and again immediately before final inspection including vacuum 

cleaning and wiping clean interior and exterior surfaces.  

3. Units shall be properly lubricated, balanced, and aligned. Vibrations 

must be eliminated.  

4. Automatic temperature control systems for preheat coils shall 

function properly and all safety controls shall function to prevent 

coil freeze-up damage.  
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5. The air filtering system utilized shall be that which is designed for 

the system when complete, and all filter elements shall be replaced 

at completion of construction and prior to testing and balancing of 

system. 

6. All components of heat production and distribution system, metering 

equipment, condensate returns, and other auxiliary facilities used in 

temporary service shall be cleaned prior to use; maintained to 

prevent corrosion internally and externally during use; and cleaned, 

maintained and inspected prior to acceptance by the Government. 

B. Prior to final inspection, the equipment or parts used which show wear 

and tear beyond normal, shall be replaced with identical replacements, 

at no additional cost to the Government.  

C. This paragraph shall not reduce the requirements of the mechanical and 

electrical specifications sections.  

1.19 TEMPORARY USE OF EXISTING ELEVATORS: NOT USE  

1.20 TEMPORARY USE OF NEW ELEVATORS: NOT USE 

1.21 TEMPORARY TOILETS  

A. Provide where directed, (for use of all Contractor's workmen) ample 

temporary sanitary toilet accommodations with suitable sewer and water 

connections; or, when approved by Project Engineer, provide suitable dry 

closets where directed. Keep such places clean and free from flies and 

all connections and appliances connected therewith are to be removed 

prior to completion of contract, and premises left perfectly clean.  

1.22 AVAILABILITY AND USE OF UTILITY SERVICES  

A. The Government shall make all reasonably required amounts of utilities 

available to the Contractor from existing outlets and supplies, as 

specified in the contract. The amount to be paid by the Contractor for 

chargeable electrical services shall be the prevailing rates charged to 

the Government. The Contractor shall carefully conserve any utilities 

furnished without charge.  

B. The Contractor, at Contractor's expense and in a workmanlike manner 

satisfactory to the Contracting Officer, shall install and maintain all 

necessary temporary connections and distribution lines, and all meters 

required to measure the amount of electricity used for the purpose of 

determining charges. Before final acceptance of the work by the 
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Government, the Contractor shall remove all the temporary connections, 

distribution lines, meters, and associated paraphernalia.  

C. Contractor shall install meters at Contractor's expense and furnish the 

Medical Center a monthly record of the Contractor's usage of electricity 

as hereinafter specified.  

D. Heat: Furnish temporary heat necessary to prevent injury to work and 

materials through dampness and cold. Use of open salamanders or any 

temporary heating devices which may be fire hazards or may smoke and 

damage finished work, will not be permitted. Maintain minimum 

temperatures as specified for various materials:  

1. Obtain heat by connecting to Medical Center heating distribution 

system.  

a. Steam is available at no cost to Contractor.  

E. Electricity (for Construction and Testing): Furnish all temporary 

electric services.  

1. Obtain electricity by connecting to the Medical Center electrical 

distribution system. The Contractor shall meter and pay for 

electricity required for electric cranes and hoisting devices, 

electrical welding devices and any electrical heating devices 

providing temporary heat. Electricity for all other uses is available 

at no cost to the Contractor.  

F. Water (for Construction and Testing): Furnish temporary water service. 

1. Obtain water by connecting to the Medical Center water distribution 

system. Provide reduced pressure backflow preventer at each 

connection. Water is available at no cost to the Contractor.  

2. Maintain connections, pipe, fittings and fixtures and conserve 

water-use so none is wasted. Failure to stop leakage or other wastes 

will be cause for revocation (at Project Engineer's discretion) of 

use of water from Medical Center's system.  

G. Steam: Furnish steam system for testing required in various sections of 

specifications.  

1. Obtain steam for testing by connecting to the Medical Center steam 

distribution system. Steam is available at no cost to the Contractor.  
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2. Maintain connections, pipe, fittings and fixtures and conserve 

steam-use so none is wasted. Failure to stop leakage or other waste 

will be cause for revocation (at Project Engineer's discretion), of 

use of steam from the Medical Center's system.  

H. Fuel: Natural and LP gas and burner fuel oil required for boiler 

cleaning, normal initial boiler-burner setup and adjusting, and for 

performing the specified boiler tests will be furnished by the 

Government. Fuel required for prolonged boiler-burner setup, 

adjustments, or modifications due to improper design or operation of 

boiler, burner, or control devices shall be furnished by the Contractor 

at Contractor's expense. 

1.23 NEW TELEPHONE EQUIPMENT: NOT USE 

1.24 TESTS  

A. Pre-test mechanical and electrical equipment and systems and make 

corrections required for proper operation of such systems before 

requesting final tests. Final test will not be conducted unless 

pre-tested.  

B. Conduct final tests required in various sections of specifications in 

presence of an authorized representative of the Contracting Officer. 

Contractor shall furnish all labor, materials, equipment, instruments, 

and forms, to conduct and record such tests.  

C. Mechanical and electrical systems shall be balanced, controlled and 

coordinated. A system is defined as the entire complex which must be 

coordinated to work together during normal operation to produce results 

for which the system is designed. For example, air conditioning supply 

air is only one part of entire system which provides comfort conditions 

for a building. Other related components are return air, exhaust air, 

steam, chilled water, refrigerant, hot water, controls and electricity, 

etc. Another example of a complex which involves several components of 

different disciplines is a boiler installation. Efficient and acceptable 

boiler operation depends upon the coordination and proper operation of 

fuel, combustion air, controls, steam, feedwater, condensate and other 

related components.  

D. All related components as defined above shall be functioning when any 

system component is tested. Tests shall be completed within a reasonably 

short period of time during which operating and environmental conditions 

remain reasonably constant.  

01 00 00 -24  



10-01-12 

E. Individual test result of any component, where required, will only be 

accepted when submitted with the test results of related components and 

of the entire system.  

1.25 INSTRUCTIONS  

A. Contractor shall furnish Maintenance and Operating manuals and verbal 

instructions when required by the various sections of the specifications 

and as hereinafter specified.  

B. Manuals: Maintenance and operating manuals (four copies each) for each 

separate piece of equipment shall be delivered to the Project Engineer 

coincidental with the delivery of the equipment to the job site. Manuals 

shall be complete, detailed guides for the maintenance and operation of 

equipment. They shall include complete information necessary for 

starting, adjusting, maintaining in continuous operation for long 

periods of time and dismantling and reassembling of the complete units 

and sub-assembly components. Manuals shall include an index covering all 

component parts clearly cross-referenced to diagrams and illustrations. 

Illustrations shall include "exploded" views showing and identifying 

each separate item. Emphasis shall be placed on the use of special tools 

and instruments. The function of each piece of equipment, component, 

accessory and control shall be clearly and thoroughly explained. All 

necessary precautions for the operation of the equipment and the reason 

for each precaution shall be clearly set forth. Manuals must reference 

the exact model, style and size of the piece of equipment and system 

being furnished. Manuals referencing equipment similar to but of a 

different model, style, and size than that furnished will not be 

accepted.  

C. Instructions: Contractor shall provide qualified, factory-trained 

manufacturers' representatives to give detailed instructions to assigned 

Department of Veterans Affairs personnel in the operation and complete 

maintenance for each piece of equipment. All such training will be at 

the job site. These requirements are more specifically detailed in the 

various technical sections. Instructions for different items of 

equipment that are component parts of a complete system, shall be given 

in an integrated, progressive manner. All instructors for every piece of 

component equipment in a system shall be available until instructions 

for all items included in the system have been completed. This is to 

assure proper instruction in the operation of inter-related systems. All 

instruction periods shall be at such times as scheduled by the Project 

Engineer and shall be considered concluded only when the Project 
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Engineer is satisfied in regard to complete and thorough coverage. The 

Department of Veterans Affairs reserves the right to request the removal 

of, and substitution for, any instructor who, in the opinion of the 

Project Engineer, does not demonstrate sufficient qualifications in 

accordance with requirements for instructors above.  

1.26 GOVERNMENT-FURNISHED PROPERTY: NOT USE  

1.27 RELOCATED EQUIPMENT: NOT USE 

1.28 STORAGE SPACE FOR DEPARTMENT OF VETERANS AFFAIRS EQUIPMENT: NOT USE  

1.29 CONSTRUCTION SIGN  

A. Provide a Construction Sign where directed by the Project Engineer. All 

wood members shall be of framing lumber. Cover sign frame with 0.7 mm 

(24 gage) galvanized sheet steel nailed securely around edges and on all 

bearings. Provide three 100 by 100 mm (4 inch by 4 inch) posts (or 

equivalent round posts) set 1200 mm (four feet) into ground. Set bottom 

of sign level at 900 mm (three feet) above ground and secure to posts 

with through bolts. Make posts full height of sign. Brace posts with 50 

x 100 mm (two by four inch) material as directed.  

B. Paint all surfaces of sign and posts two coats of white gloss paint. 

Border and letters shall be of black gloss paint, except project title 

which shall be blue gloss paint.  

C. Maintain sign and remove it when directed by the Project Engineer.  

1.30 SAFETY SIGN  

A. Provide a Safety Sign where directed by Project Engineer. Face of sign 

shall be 19 mm (3/4 inch) thick exterior grade plywood. Provide two 100 

mm by 100 mm (four by four inch) posts extending full height of sign and 

900 mm (three feet) into ground. Set bottom of sign level at 1200 mm 

(four feet) above ground.  

B. Paint all surfaces of Safety Sign and posts with one prime coat and two 

coats of white gloss paint. Letters and design shall be painted with 

gloss paint of colors noted.  

C. Maintain sign and remove it when directed by Project Engineer.  

D. Post the number of accident free days on a daily basis.  

1.31 PHOTOGRAPHIC DOCUMENTATION  

A. During the construction period through completion, provide photographic 

documentation of construction progress and at selected milestones. 
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1.32 FINAL ELEVATION DIGITAL IMAGES: NOT USE  

1.33 HISTORIC PRESERVATION  

 Where the Contractor or any of the Contractor's employees, prior to, or 

during the construction work, are advised of or discover any possible 

archeological, historical and/or cultural resources, the Contractor 

shall immediately notify the Project Engineer verbally, and then with a 

written follow up.  

- - - E N D - - - 
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SECTION 01 33 23 
SHOP DRAWINGS, PRODUCT DATA, AND SAMPLES 

 
1-1. Refer to Articles titled SPECIFICATIONS AND DRAWINGS FOR CONSTRUCTION 

(FAR 52.236-21) and, SPECIAL NOTES (VAAR 852.236-91), in GENERAL 

CONDITIONS. 

1-2. For the purposes of this contract, samples including laboratory samples 

to be tested, test reports, certificates, and manufacturers' literature 

and data shall also be subject to the previously referenced 

requirements. The following text refers to all items collectively as 

SUBMITTALS. 

1-3. Submit for approval, all of the items specifically mentioned under the 

separate sections of the specification, with information sufficient to 

evidence full compliance with contract requirements. Materials, 

fabricated articles and the like to be installed in permanent work shall 

equal those of approved submittals. After an item has been approved, no 

change in brand or make will be permitted unless: 

A. Satisfactory written evidence is presented to, and approved by 

Contracting Officer, that manufacturer cannot make scheduled delivery of 

approved item or; 

B. Item delivered has been rejected and substitution of a suitable item is 

an urgent necessity or; 

C. Other conditions become apparent which indicates approval of such 

substitute item to be in best interest of the Government. 

1-4. Forward submittals in sufficient time to permit proper consideration and 

approval action by Government. Time submission to assure adequate lead 

time for procurement of contract - required items. Delays attributable 

to untimely and rejected submittals including any laboratory samples to 

be tested will not serve as a basis for extending contract time for 

completion. 

1-5. Submittals will be reviewed for compliance with contract requirements 

and action thereon will be taken by Project Engineer on behalf of the 

Contracting Officer. 

1-6. Upon receipt of submittals, VA project engineer will assign a file 

number thereto. Contractor, in any subsequent correspondence, shall 

refer to this file and identification number to expedite replies 

relative to previously approved or disapproved submittals. 

1-7. The Government reserves the right to require additional submittals, 

whether or not particularly mentioned in this contract. If additional 
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submittals beyond those required by the contract are furnished pursuant 

to request therefor by Contracting Officer, adjustment in contract price 

and time will be made in accordance with Articles titled CHANGES (FAR 

52.243-4) and CHANGES - SUPPLEMENT (VAAR 852.236-88) of the GENERAL 

CONDITIONS. 

1-8. Schedules called for in specifications and shown on shop drawings shall 

be submitted for use and information of Department of Veterans Affairs 

and Project Engineer. However, the Contractor shall assume 

responsibility for coordinating and verifying schedules. The Contracting 

Officer and Project Engineer assumes no responsibility for checking 

schedules or layout drawings for exact sizes, exact numbers and detailed 

positioning of items. 

1-9. Submittals must be submitted by Contractor only and shipped prepaid. 

Contracting Officer assumes no responsibility for checking quantities or 

exact numbers included in such submittals.  

A. Submit shop drawings, schedules, manufacturers' literature and data, and 

certificates in quadruplicate, except where a greater number is 

specified. 

B. Submittals will receive consideration only when covered by a transmittal 

letter signed by Contractor. Letter shall be sent via first class mail 

and shall contain the list of items, name of Medical Center, name of 

Contractor, contract number, applicable specification paragraph numbers, 

applicable drawing numbers (and other information required for exact 

identification of location for each item), manufacturer and brand, ASTM 

or Federal Specification Number (if any) and such additional information 

as may be required by specifications for particular item being 

furnished. In addition, catalogs shall be marked to indicate specific 

items submitted for approval. 

1. A copy of letter must be enclosed with items, and any items received 

without identification letter will be considered "unclaimed goods" 

and held for a limited time only. 

2. Each sample, certificate, manufacturers' literature and data shall be 

labeled to indicate the name and location of the Medical Center, name 

of Contractor, manufacturer, brand, contract number and ASTM or 

Federal Specification Number as applicable and location(s) on 

project. 

3. Required certificates shall be signed by an authorized representative 

of manufacturer or supplier of material, and by Contractor.  

C. In addition to complying with the applicable requirements specified in 

preceding Article 1.9, samples which are required to have Laboratory 
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Tests (those preceded by symbol "LT" under the separate sections of the 

specification shall be tested, at the expense of Contractor, in a 

commercial laboratory approved by Contracting Officer. 

1. Laboratory shall furnish Contracting Officer with a certificate 

stating that it is fully equipped and qualified to perform intended 

work, is fully acquainted with specification requirements and 

intended use of materials and is an independent establishment in no 

way connected with organization of Contractor or with manufacturer or 

supplier of materials to be tested. 

2. Certificates shall also set forth a list of comparable projects upon 

which laboratory has performed similar functions during past five 

years. 

3. Samples and laboratory tests shall be sent directly to approved 

commercial testing laboratory. 

4. Contractor shall send a copy of transmittal letter to both Project 

Engineer and simultaneously with submission of material to a 

commercial testing laboratory. 

5. Laboratory test reports shall be sent directly to Project Engineer 

for appropriate action. 

6. Laboratory reports shall list contract specification test 

requirements and a comparative list of the laboratory test results. 

When tests show that the material meets specification requirements, 

the laboratory shall so certify on test report. 

7. Laboratory test reports shall also include a recommendation for 

approval or disapproval of tested item. 

D. If submittal samples have been disapproved, resubmit new samples as soon 

as possible after notification of disapproval. Such new samples shall be 

marked "Resubmitted Sample" in addition to containing other previously 

specified information required on label and in transmittal letter. 

E. Approved samples will be kept on file by the Project Engineer at the 

site until completion of contract, at which time such samples will be 

delivered to Contractor as Contractor's property. Where noted in 

technical sections of specifications, approved samples in good condition 

may be used in their proper locations in contract work. At completion of 

contract, samples that are not approved will be returned to Contractor 

only upon request and at Contractor's expense. Such request should be 

made prior to completion of the contract. Disapproved samples that are 

not requested for return by Contractor will be discarded after 

completion of contract. 

F. Submittal drawings (shop, erection or setting drawings) and schedules, 

required for work of various trades, shall be checked before submission 
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by technically qualified employees of Contractor for accuracy, 

completeness and compliance with contract requirements. These drawings 

and schedules shall be stamped and signed by Contractor certifying to 

such check. 

1. For each drawing required, submit one legible photographic paper or 

vellum reproducible. 

2. Reproducible shall be full size. 

3. Each drawing shall have marked thereon, proper descriptive title, 

including Medical Center location, project number, manufacturer's 

number, reference to contract drawing number, detail Section Number, 

and Specification Section Number. 

4. A space 120 mm by 125 mm (4-3/4 by 5 inches) shall be reserved on 

each drawing to accommodate approval or disapproval stamp. 

5. Submit drawings, ROLLED WITHIN A MAILING TUBE, fully protected for 

shipment. 

6. One reproducible print of approved or disapproved shop drawings will 

be forwarded to Contractor. 

7. When work is directly related and involves more than one trade, shop 

drawings shall be submitted to Project Engineer under one cover. 

 
- - - E N D - - - 
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SECTION 01 45 29 
TESTING LABORATORY SERVICES 

 
PART 1 - GENERAL 

1.1 DESCRIPTION: 

 This section specifies materials testing activities and inspection 

services required during project construction to be provided by a 

Testing Laboratory. 

1.2 APPLICABLE PUBLICATIONS: 

A. The publications listed below form a part of this specification to the 

extent referenced. The publications are referred to in the text by the 

basic designation only. 

B. American Association of State Highway and Transportation Officials 

(AASHTO): 

T27-11..................Standard Method of Test for Sieve Analysis of 

Fine and Coarse Aggregates 

T96-02 (R2006)..........Standard Method of Test for Resistance to 

Degradation of Small-Size Coarse Aggregate by 

Abrasion and Impact in the Los Angeles Machine 

T99-10..................Standard Method of Test for Moisture-Density 

Relations of Soils Using a 2.5 Kg (5.5 lb.) 

Rammer and a 305 mm (12 in.) Drop 

T104-99 (R2007).........Standard Method of Test for Soundness of 

Aggregate by Use of Sodium Sulfate or Magnesium 

Sulfate 

T180-10.................Standard Method of Test for Moisture-Density 

Relations of Soils using a 4.54 kg (10 lb.) 

Rammer and a 457 mm (18 in.) Drop 

T191-02(R2006)..........Standard Method of Test for Density of Soil In-

Place by the Sand-Cone Method 

C. American Concrete Institute (ACI): 

506.4R-94 (R2004).......Guide for the Evaluation of Shotcrete 

D. American Society for Testing and Materials (ASTM): 

A325-10.................Standard Specification for Structural Bolts, 

Steel, Heat Treated, 120/105 ksi Minimum Tensile 

Strength 

A370-12.................Standard Test Methods and Definitions for 

Mechanical Testing of Steel Products 

A416/A416M-10...........Standard Specification for Steel Strand, 

Uncoated Seven-Wire for Prestressed Concrete 
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A490-12.................Standard Specification for Heat Treated Steel 

Structural Bolts, 150 ksi Minimum Tensile 

Strength 

C31/C31M-10.............Standard Practice for Making and Curing Concrete 

Test Specimens in the Field 

C33/C33M-11a............Standard Specification for Concrete Aggregates 

C39/C39M-12.............Standard Test Method for Compressive Strength of 

Cylindrical Concrete Specimens 

C109/C109M-11b..........Standard Test Method for Compressive Strength of 

Hydraulic Cement Mortars 

C136-06.................Standard Test Method for Sieve Analysis of Fine 

and Coarse Aggregates 

C138/C138M-10b..........Standard Test Method for Density (Unit Weight), 

Yield, and Air Content (Gravimetric) of Concrete 

C140-12.................Standard Test Methods for Sampling and Testing 

Concrete Masonry Units and Related Units 

C143/C143M-10a..........Standard Test Method for Slump of Hydraulic 

Cement Concrete 

C172/C172M-10...........Standard Practice for Sampling Freshly Mixed 

Concrete 

C173/C173M-10b..........Standard Test Method for Air Content of freshly 

Mixed Concrete by the Volumetric Method 

C330/C330M-09...........Standard Specification for Lightweight 

Aggregates for Structural Concrete 

C567/C567M-11...........Standard Test Method for Density Structural 

Lightweight Concrete 

C780-11.................Standard Test Method for Pre-construction and 

Construction Evaluation of Mortars for Plain and 

Reinforced Unit Masonry 

C1019-11................Standard Test Method for Sampling and Testing 

Grout 

C1064/C1064M-11.........Standard Test Method for Temperature of Freshly 

Mixed Portland Cement Concrete 

C1077-11c...............Standard Practice for Agencies Testing Concrete 

and Concrete Aggregates for Use in Construction 

and Criteria for Testing Agency Evaluation 

C1314-11a...............Standard Test Method for Compressive Strength of 

Masonry Prisms 

D422-63(2007)...........Standard Test Method for Particle-Size Analysis 

of Soils 
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D698-07e1...............Standard Test Methods for Laboratory Compaction 

Characteristics of Soil Using Standard Effort 

D1140-00(2006)..........Standard Test Methods for Amount of Material in 

Soils Finer than No. 200 Sieve 

D1143/D1143M-07e1.......Standard Test Methods for Deep Foundations Under 

Static Axial Compressive Load 

D1188-07e1..............Standard Test Method for Bulk Specific Gravity 

and Density of Compacted Bituminous Mixtures 

Using Coated Samples 

D1556-07................Standard Test Method for Density and Unit Weight 

of Soil in Place by the Sand-Cone Method 

D1557-09................Standard Test Methods for Laboratory Compaction 

Characteristics of Soil Using Modified Effort 

(56,000ft lbf/ft3 (2,700 KNm/m3)) 

D2166-06................Standard Test Method for Unconfined Compressive 

Strength of Cohesive Soil 

D2167-08)...............Standard Test Method for Density and Unit Weight 

of Soil in Place by the Rubber Balloon Method 

D2216-10................Standard Test Methods for Laboratory 

Determination of Water (Moisture) Content of 

Soil and Rock by Mass 

D2974-07a...............Standard Test Methods for Moisture, Ash, and 

Organic Matter of Peat and Other Organic Soils 

D3666-11................Standard Specification for Minimum Requirements 

for Agencies Testing and Inspecting Road and  

Paving Materials 

D3740-11................Standard Practice for Minimum Requirements for 

Agencies Engaged in Testing and/or Inspection  

of Soil and Rock as used in Engineering Design 

and Construction  

D6938-10................Standard Test Method for In-Place Density and 

Water Content of Soil and Soil-Aggregate by 

Nuclear Methods (Shallow Depth) 

E94-04(2010)............Standard Guide for Radiographic Examination 

E164-08.................Standard Practice for Contact Ultrasonic Testing 

of Weldments 

E329-11c................Standard Specification for Agencies Engaged in 

Construction Inspection, Testing, or Special 

Inspection 

E543-09.................Standard Specification for Agencies Performing 

Non-Destructive Testing 
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E605-93(R2011)..........Standard Test Methods for Thickness and Density 

of Sprayed Fire Resistive Material (SFRM) 

Applied to Structural Members 

E709-08.................Standard Guide for Magnetic Particle Examination 

E1155-96(R2008).........Determining FF Floor Flatness and FL Floor 

Levelness Numbers 

E. American Welding Society (AWS): 

D1.D1.1M-10.............Structural Welding Code-Steel 

1.3 REQUIREMENTS: 

A. Accreditation Requirements: Construction materials testing laboratories 

must be accredited by a laboratory accreditation authority and will be 

required to submit a copy of the Certificate of Accreditation and Scope 

of Accreditation. The laboratory’s scope of accreditation must include 

the appropriate ASTM standards (i.e.; E329, C1077, D3666, D3740, A880, 

E543) listed in the technical sections of the specifications. 

Laboratories engaged in Hazardous Materials Testing shall meet the 

requirements of OSHA and EPA. The policy applies to the specific 

laboratory performing the actual testing, not just the “Corporate 

Office.” 

B. Inspection and Testing: Testing laboratory shall inspect materials and 

workmanship and perform tests described herein and additional tests 

requested by Project Engineer. When it appears materials furnished, or 

work performed by Contractor fail to meet construction contract 

requirements, Testing Laboratory shall direct attention of Project 

Engineer to such failure. 

C. Written Reports: Testing laboratory shall submit test reports to Project 

Engineer, Contractor, unless other arrangements are agreed to in writing 

by the Project Engineer. Submit reports of tests that fail to meet 

construction contract requirements on colored paper. 

D. Verbal Reports: Give verbal notification to Project Engineer immediately 

of any irregularity. 

PART 2 - PRODUCTS (NOT USED) 

PART 3 - EXECUTION 

3.1 EARTHWORK: 

A. General: The Testing Laboratory shall provide qualified personnel, 

materials, equipment, and transportation as required to perform the 

services identified/required herein, within the agreed to schedule 

and/or time frame. The work to be performed shall be as identified 

herein and shall include but not be limited to the following: 
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1. Observe fill and subgrades during proof-rolling to evaluate 

suitability of surface material to receive fill or base course. 

Provide recommendations to the Project Engineer regarding suitability 

or unsuitability of areas where proof-rolling was observed. Where 

unsuitable results are observed, witness excavation of unsuitable 

material and recommend to Project Engineer extent of removal and 

replacement of unsuitable materials and observe proof-rolling of 

replaced areas until satisfactory results are obtained. 

2. Provide part time observation of fill placement and compaction and 

field density testing in building areas and provide part time 

observation of fill placement and compaction and field density 

testing in pavement areas to verify that earthwork compaction 

obtained is in accordance with contract documents. 

3. Provide supervised geotechnical technician to inspect excavation, 

subsurface preparation, and backfill. 

B. Testing Compaction: 

1. Determine maximum density and optimum moisture content for each type 

of fill, backfill and subgrade material used, in compliance with 

applicable standards. 

2. Make field density tests in accordance with the primary testing 

method following applicable standards wherever possible. 

a. Building Slab Subgrade: At least one test of subgrade for every 

185 m2 (2000 square feet) of building slab, but in no case fewer 

than three tests. In each compacted fill layer, perform one test 

for every 185 m2 (2000 square feet) of overlaying building slab, 

but in no case fewer than three tests. 

b. Foundation Wall Backfill: One test per 30 m (100 feet) of each 

layer of compacted fill but in no case fewer than two tests. 

c. Pavement Subgrade: One test for each 335 m2 (400 square yards), 

but in no case fewer than two tests. 

d. Curb, Gutter, and Sidewalk: One test for each 90 m (300 feet), but 

in no case fewer than two tests. 

e. Trenches: One test at maximum 30 m (100 foot) intervals per 1200 

mm (4 foot) of vertical lift and at changes in required density, 

but in no case fewer than two tests. 

f. Footing Subgrade: At least one test for each layer of soil on 

which footings will be placed. Subsequent verification and 

approval of each footing subgrade may be based on a visual 

comparison of each subgrade with related tested subgrade when 

acceptable to Project Engineer. In each compacted fill layer below 

wall footings, perform one field density test for every 30 m (100 
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feet) of wall. Verify subgrade is level, all loose or disturbed 

soils have been removed, and correlate actual soil conditions 

observed with those indicated by test borings. 

C. Fill and Backfill Material Gradation: Gradation of fill and backfill 

material shall be determined in accordance with applicable standards.  

D. Testing for Footing Bearing Capacity: Evaluate if suitable bearing 

capacity material is encountered in footing subgrade. 

E. Testing Materials: Test suitability of on-site and off-site borrow as 

directed by Project Engineer. 

3.2 FOUNDATION PILES:NOT USED 

3.3 FOUNDATION CAISSONS: NOT USED 

3.4 LANDSCAPING: 

A. Test topsoil for organic materials, pH, phosphate, potash content, and 

gradation of particles. 

1. Test for organic material by using ASTM D2974. 

2. Determine percent of silt, sand, clay, and foreign materials such as 

rock, roots, and vegetation. 

B. Submit laboratory test report of topsoil to Project Engineer. 

3.5 ASPHALT CONCRETE PAVING: NOT USED 

3.6 SITE WORK CONCRETE: NOT USED 

3.7 POST-TENSIONING OF CONCRETE: NOT USED 

3.8 CONCRETE: NOT USED 

3.9 REINFORCEMENT: NOT USED 

3.10 SHOTCRETE: NOT USED 

3.11 PRESTRESSED CONCRETE: NOT USED 

3.12 ARCHITECTURAL PRECAST CONCRETE: NOT USED 

3.13 MASONRY: NOT USED 

3.14 STRUCTURAL STEEL: NOT USED 

3.15 STEEL DECKING: NOT USED 

3.16 SHEAR CONNECTOR STUDS: NOT USED 

3.17 SPRAYED-ON FIREPROOFING: NOT USED 

- - - E N D - - - 
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MODIFICATION 

06-01-12  CONTENT REVISED IN REFERENCE TO REQUIREMENT FOR RECYCLING OF 
CONSTRUCTION AND DEMOLITION WASTE. 
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SECTION 01 74 19 
CONSTRUCTION WASTE MANAGEMENT 

PART 1 – GENERAL 

1.1 DESCRIPTION 

A. This section specifies the requirements for the management of non-

hazardous building construction and demolition waste. 

B. Waste disposal in landfills shall be minimized to the greatest extent 

possible. Of the inevitable waste that is generated, as much of the 

waste material as economically feasible shall be salvaged, recycled or 

reused. 

C. Contractor shall use all reasonable means to divert construction and 

demolition waste from landfills and incinerators, and facilitate their 

salvage and recycle not limited to the following: 

1. Waste Management Plan development and implementation. 

2. Techniques to minimize waste generation. 

3. Sorting and separating of waste materials. 

4. Salvage of existing materials and items for reuse or resale. 

5. Recycling of materials that cannot be reused or sold. 

D. At a minimum the following waste categories shall be diverted from 

landfills: 

1. Soil. 

2. Inerts (eg, concrete, masonry and asphalt). 

3. Clean dimensional wood and palette wood. 

4. Green waste (biodegradable landscaping materials). 

5. Engineered wood products (plywood, particle board and I-joists, 

etc). 

6. Metal products (eg, steel, wire, beverage containers, copper, etc). 

7. Cardboard, paper and packaging. 

8. Bitumen roofing materials. 

9. Plastics (eg, ABS, PVC). 

10. Carpet and/or pad. 

11. Gypsum board. 

12. Insulation. 

13. Paint. 

14. Fluorescent lamps. 

1.2 RELATED WORK 

A. Section 02 41 00, DEMOLITION. 

B. Section 01 00 00, GENERAL REQUIREMENTS. 
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C. Lead Paint: Section 02 83 33.13, LEAD BASED PAINT REMOVAL AND DISPOSAL. 

1.3 QUALITY ASSURANCE  

A. Contractor shall practice efficient waste management when sizing, 

cutting and installing building products. Processes shall be employed 

to ensure the generation of as little waste as possible. Construction 

/Demolition waste includes products of the following: 

1. Excess or unusable construction materials. 

2. Packaging used for construction products. 

3. Poor planning and/or layout. 

4. Construction error. 

5. Over ordering. 

6. Weather damage. 

7. Contamination. 

8. Mishandling. 

9. Breakage. 

B. Establish and maintain the management of non-hazardous building 

construction and demolition waste set forth herein. Conduct a site 

assessment to estimate the types of materials that will be generated by 

demolition and construction. 

C. Contractor shall develop and implement procedures to recycle 

construction and demolition waste to a minimum of 50 percent. 

D. Contractor shall be responsible for implementation of any special 

programs involving rebates or similar incentives related to recycling. 

Any revenues or savings obtained from salvage or recycling shall accrue 

to the contractor. 

E. Contractor shall provide all demolition, removal and legal disposal of 

materials. Contractor shall ensure that facilities used for recycling, 

reuse and disposal shall be permitted for the intended use to the 

extent required by local, state, federal regulations. The Whole 

Building Design Guide website http://www.wbdg.org/tools/cwm.php 

provides a Construction Waste Management Database that contains 

information on companies that haul, collect, and process recyclable 

debris from construction projects. 

F. Contractor shall assign a specific area to facilitate separation of 

materials for reuse, salvage, recycling, and return. Such areas are to 

be kept neat and clean and clearly marked in order to avoid 

contamination or mixing of materials. 
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G. Contractor shall provide on-site instructions and supervision of 

separation, handling, salvaging, recycling, reuse and return methods to 

be used by all parties during waste generating stages. 

H. Record on daily reports any problems in complying with laws, 

regulations and ordinances with corrective action taken. 

1.4 TERMINOLOGY  

A. Class III Landfill: A landfill that accepts non-hazardous resources 

such as household, commercial and industrial waste resulting from 

construction, remodeling, repair and demolition operations.  

B. Clean:  Untreated and unpainted; uncontaminated with adhesives, oils, 

solvents, mastics and like products. 

C. Construction and Demolition Waste: Includes all non-hazardous resources 

resulting from construction, remodeling, alterations, repair and 

demolition operations. 

D. Dismantle: The process of parting out a building in such a way as to 

preserve the usefulness of its materials and components. 

E. Disposal: Acceptance of solid wastes at a legally operating facility 

for the purpose of land filling (includes Class III landfills and inert 

fills). 

F. Inert Backfill Site: A location, other than inert fill or other 

disposal facility, to which inert materials are taken for the purpose 

of filling an excavation, shoring or other soil engineering operation. 

G. Inert Fill: A facility that can legally accept inert waste, such as 

asphalt and concrete exclusively for the purpose of disposal. 

H. Inert Solids/Inert Waste: Non-liquid solid resources including, but not 

limited to, soil and concrete that does not contain hazardous waste or 

soluble pollutants at concentrations in excess of water-quality 

objectives established by a regional water board, and does not contain 

significant quantities of decomposable solid resources. 

I. Mixed Debris: Loads that include commingled recyclable and non-

recyclable materials generated at the construction site. 

J. Mixed Debris Recycling Facility: A solid resource processing facility 

that accepts loads of mixed construction and demolition debris for the 

purpose of recovering re-usable and recyclable materials and disposing 

non-recyclable materials. 

K. Permitted Waste Hauler: A company that holds a valid permit to collect 

and transport solid wastes from individuals or businesses for the 

purpose of recycling or disposal. 
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L. Recycling: The process of sorting, cleansing, treating, and 

reconstituting materials for the purpose of using the altered form in 

the manufacture of a new product. Recycling does not include burning, 

incinerating or thermally destroying solid waste. 

1. On-site Recycling – Materials that are sorted and processed on site 

for use in an altered state in the work, i.e. concrete crushed for 

use as a sub-base in paving. 

2. Off-site Recycling – Materials hauled to a location and used in an 

altered form in the manufacture of new products. 

M. Recycling Facility: An operation that can legally accept materials for 

the purpose of processing the materials into an altered form for the 

manufacture of new products. Depending on the types of materials 

accepted and operating procedures, a recycling facility may or may not 

be required to have a solid waste facilities permit or be regulated by 

the local enforcement agency. 

N. Reuse: Materials that are recovered for use in the same form, on-site 

or off-site. 

O. Return: To give back reusable items or unused products to vendors for 

credit. 

P. Salvage: To remove waste materials from the site for resale or re-use 

by a third party. 

Q. Source-Separated Materials: Materials that are sorted by type at the 

site for the purpose of reuse and recycling. 

R. Solid Waste:  Materials that have been designated as non-recyclable and 

are discarded for the purposes of disposal. 

S. Transfer Station: A facility that can legally accept solid waste for 

the purpose of temporarily storing the materials for re-loading onto 

other trucks and transporting them to a landfill for disposal, or 

recovering some materials for re-use or recycling. 

1.5 SUBMITTALS  

A. In accordance with Section 01 33 23, SHOP DRAWINGS, PRODUCT DATA, and 

SAMPLES, furnish the following: 

B. Prepare and submit to the Resident Engineer a written demolition debris 

management plan. The plan shall include, but not be limited to, the 

following information: 

1. Procedures to be used for debris management. 

2. Techniques to be used to minimize waste generation. 

3. Analysis of the estimated job site waste to be generated: 
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a. List of each material and quantity to be salvaged, reused, 

recycled. 

b. List of each material and quantity proposed to be taken to a 

landfill. 

4. Detailed description of the Means/Methods to be used for material 

handling.  

a. On site: Material separation, storage, protection where 

applicable. 

b. Off site: Transportation means and destination. Include list of 

materials. 

1) Description of materials to be site-separated and self-hauled 

to designated facilities. 

2) Description of mixed materials to be collected by designated 

waste haulers and removed from the site. 

c. The names and locations of mixed debris reuse and recycling 

facilities or sites. 

d. The names and locations of trash disposal landfill facilities or 

sites. 

e. Documentation that the facilities or sites are approved to 

receive the materials. 

C. Designated Manager responsible for instructing personnel, supervising, 

documenting and administer over meetings relevant to the Waste 

Management Plan. 

D. Monthly summary of construction and demolition debris diversion and 

disposal, quantifying all materials generated at the work site and 

disposed of or diverted from disposal through recycling. 

1.6 APPLICABLE PUBLICATIONS 

A Publications listed below form a part of this specification to the 

extent referenced. Publications are referenced by the basic designation 

only. In the event that criteria requirements conflict, the most 

stringent requirements shall be met. 

B. U.S. Green Building Council (USGBC): 

LEED Green Building Rating System for New Construction 

1.7 RECORDS 

 Maintain records to document the quantity of waste generated; the 

quantity of waste diverted through sale, reuse, or recycling; and the 

quantity of waste disposed by landfill or incineration. Records shall 

be kept in accordance with the LEED Reference Guide and LEED Template.  
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PART 2 - PRODUCTS  

2.1 MATERIALS 

A. List of each material and quantity to be salvaged, recycled, reused. 

B. List of each material and quantity proposed to be taken to a landfill. 

C. Material tracking data:  Receiving parties, dates removed, 

transportation costs, weight tickets, tipping fees, manifests, 

invoices, net total costs or savings. 

PART 3 - EXECUTION 

3.1 COLLECTION 

A. Provide all necessary containers, bins and storage areas to facilitate 

effective waste management. 

B. Clearly identify containers, bins and storage areas so that recyclable 

materials are separated from trash and can be transported to respective 

recycling facility for processing. 

C. Hazardous wastes shall be separated, stored, disposed of according to 

local, state, federal regulations. 

3.2 DISPOSAL  

A. Contractor shall be responsible for transporting and disposing of 

materials that cannot be delivered to a source-separated or mixed 

materials recycling facility to a transfer station or disposal facility 

that can accept the materials in accordance with state and federal 

regulations. 

B. Construction or demolition materials with no practical reuse or that 

cannot be salvaged or recycled shall be disposed of at a landfill or 

incinerator. 

3.3 REPORT  

A. With each application for progress payment, submit a summary of 

construction and demolition debris diversion and disposal including 

beginning and ending dates of period covered. 

B. Quantify all materials diverted from landfill disposal through salvage 

or recycling during the period with the receiving parties, dates 

removed, transportation costs, weight tickets, manifests, invoices. 

Include the net total costs or savings for each salvaged or recycled 

material. 

C. Quantify all materials disposed of during the period with the receiving 

parties, dates removed, transportation costs, weight tickets, tipping 

fees, manifests, invoices. Include the net total costs for each 

disposal. 
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- - - E N D - - - 
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SECTION 02 41 00 
DEMOLITION 

 
PART 1 - GENERAL  

1.1 DESCRIPTION: 

 This section specifies demolition and removal of buildings, portions of 

buildings, utilities, other structures and debris from trash dumps 

shown.  

1.2 RELATED WORK: 

A. Demolition and removal of roads, walks, curbs, and on-grade slabs 

outside buildings to be demolished: Section 31 20 00, EARTH MOVING. 

B. Safety Requirements: GENERAL CONDITIONS Article, ACCIDENT PREVENTION. 

C. Disconnecting utility services prior to demolition: Section 01 00 00, 

GENERAL REQUIREMENTS. 

D. Reserved items that are to remain the property of the Government: 

Section 01 00 00, GENERAL REQUIREMENTS. 

F. Construction Waste Management: Section 017419 CONSTRUCTION WASTE 

MANAGEMENT. 

G. Infectious Control: Section 01 00 00, GENERAL REQUIREMENTS, Article 1.7, 

INFECTION PREVENTION MEASURES. 

1.3 PROTECTION: 

A. Perform demolition in such manner as to eliminate hazards to persons and 

property; to minimize interference with use of adjacent areas, utilities 

and structures or interruption of use of such utilities; and to provide 

free passage to and from such adjacent areas of structures. Comply with 

requirements of GENERAL CONDITIONS Article, ACCIDENT PREVENTION. 

B. Provide safeguards, including warning signs, barricades, temporary 

fences, warning lights, and other similar items that are required for 

protection of all personnel during demolition and removal operations. 

Comply with requirements of Section 01 00 00, GENERAL REQUIREMENTS, 

Article PROTECTION OF EXISTING VEGETATION, STRUCTURES, EQUIPMENT, 

UTILITIES AND IMPROVEMENTS.  

C. Maintain fences, barricades, lights, and other similar items around 

exposed excavations until such excavations have been completely filled. 

D. Provide enclosed dust chutes with control gates from each floor to carry 

debris to truck beds and govern flow of material into truck. Provide 

overhead bridges of tight board or prefabricated metal construction at 

dust chutes to protect persons and property from falling debris. 

E. Prevent spread of flying particles and dust. Sprinkle rubbish and debris 

with water to keep dust to a minimum. Do not use water if it results in 
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hazardous or objectionable condition such as, but not limited to; ice, 

flooding, or pollution. Vacuum and dust the work area daily. 

F. In addition to previously listed fire and safety rules to be observed in 

performance of work, include following: 

1. No wall or part of wall shall be permitted to fall outwardly from 

structures. 

2. Wherever a cutting torch or other equipment that might cause a fire 

is used, provide and maintain fire extinguishers nearby ready for 

immediate use. Instruct all possible users in use of fire 

extinguishers. 

3. Keep hydrants clear and accessible at all times. Prohibit debris from 

accumulating within a radius of 4500 mm (15 feet) of fire hydrants. 

G. Before beginning any demolition work, the Contractor shall survey the 

site and examine the preference drawings and specifications to determine 

the extent of the work. The contractor shall take necessary precautions 

to avoid damages to existing items to remain in place, to be reused, or 

to remain the property of the Medical Center; any damaged items shall be 

repaired or replaced as approved by the Project Engineer. The Contractor 

shall coordinate the work of this section with all other work and shall 

construct and maintain shoring, bracing, and supports as required. The 

Contractor shall ensure that structural elements are not overloaded and 

shall be responsible for increasing structural supports or adding new 

supports as may be required as a result of any cutting, removal, or 

demolition work performed under this contract. Do not overload 

structural elements. Provide new supports and reinforcement for existing 

construction weakened by demolition or removal works. Repairs, 

reinforcement, or structural replacement must have Project Engineer’s 

approval.  

H. The work shall comply with the requirements of Section 01 00 00, GENERAL 

REQUIREMENTS, Article 1.7 INFECTION PREVENTION MEASURES. 

1.4 UTILITY SERVICES: 

A. Demolish and remove utility service lines shown to be removed. 

B. Remove abandoned outside utility lines within the project area. 

PART 2 - PRODUCTS (NOT USED) 

PART 3 – EXECUTION 

3.1 DEMOLITION: 

A. Completely demolish and remove buildings and structures, including all 

appurtenances and components related or connected thereto. 

B. Debris, including brick, concrete, stone, metals and similar materials 

shall become property of Contractor and shall be disposed of by him 
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daily, off the Medical Center to avoid accumulation at the demolition 

site. Materials that cannot be removed daily shall be stored in areas 

specified by the Project Engineer. Break up concrete slabs below grade 

that do not require removal from present location into pieces not 

exceeding 600 mm (24 inches) square to permit drainage. Contractor shall 

dispose debris in compliance with applicable federal, state or local 

permits, rules and/or regulations. 

C. In removing buildings and structures of more than two stories, demolish 

work story by story starting at highest level and progressing down to 

third floor level. Demolition of first and second stories may proceed 

simultaneously. 

D. Remove and legally dispose of all materials and hazardous materials as 

part of project work. Materials removed shall become property of 

contractor and shall be disposed of in compliance with applicable 

federal, state or local permits, rules and/or regulations.  

E. Remove existing utilities as indicated or uncovered by work and 

terminate in a manner conforming to the nationally recognized code 

covering the specific utility and approved by the Project Engineer. When 

Utility lines are encountered that are not indicated on the drawings, 

the Project Engineer shall be notified prior to further work in that 

area.  

3.2 CLEAN-UP: 

 On completion of work of this section and after removal of all debris, 

leave site in clean condition satisfactory to Project Engineer. Clean-up 

shall include off the Medical Center disposal of all items and materials 

not required to remain property of the Government as well as all debris 

and rubbish resulting from demolition operations. 

- - - E N D - - - 
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SECTION 02 65 00 

 
REMOVAL OF THREE AMBER OIL UNDERGROUND STORAGE TANKS (UST) AND 

ASSOCIATED PIPING FEEDING THE VA BOILERS  

All UST removals must comply with all applicable provisions of California Title 22, CCR 
67383, Management of Tanks, SCAQMD Rule 1149, all local codes and ordinances in 
addition to this scope.  The contractor is responsible to obtain all permits required for 
this project. The contractor is responsible for any hazardous waste removed from the 
site and transported under manifest by a registered transporter using certified 
containers and subject to all applicable governmental regulations. Shop drawings 
showing the complete removal process including but not limited to the method of 
removal, backfill, re-compact, etc… shall be submitted to the Government for approval 
prior to start of work. All shop drawings shall have the appropriate stamps by California 
licensed Architects/Engineers who are responsible for the shop drawings.   

PART 1 – GENERAL 
1.1 DESCRIPTION: 

A. Underground Storage Tank (UST) Liquid Removal: 

1. Material (Liquid) Testing. 

2. Liquid Removals and Disposal. 

3. Certification of Liquid Contents and Disposal. 

B. Underground Storage Tank Cleaning and Disposal: 

1. Excavation of Tank. 

2. Removals and Disposal of tank material. 

3. Evacuation of Combustible Vapors within soils. 

4. Tank Cleaning. 

5. Disassembling of Tank. 

6. Certification for Proper Disposal of Tank. 

C. Contamination Assessment: 

1. Soil Testing. 

2. Contaminated Soil Disposal 

3. Certification for Proper Disposal of Contaminated Soil. 

D. Report: 
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1. Written report describing in detail the procedures used to remove the liquid 

from the underground storage tank, cleaning and removing of the 

underground storage tank, and disposal of the liquid residues. 

2. Photographic documentation of the work, including lab and field results, and 

receipts from the proper authority for the tank and residue disposal. 

1.2 RELATED WORK: 
A. Section 01 45 29, TESTING LABORATORY SERVICES 

B. Section 02 41 00, DEMOLITION 

C. Section 31 20 00, EARTH MOVING 

1.3 QUALITY ASSURANCE: 
A. Underground storage tank removal and disposal shall comply with the following: 

1. American Petroleum Institute (API) recommended Practice 1604. 

2. United States Environmental Protection Agency (EPA), 40 CFR Part 280. 

3. United States Environmental Protection Agency (EPA), Test Methods for 

Petroleum Hydrocarbons, SW-846. 

4. OSHA Standards 29 CFR Part 1910 and 1926. 

5. California Title 22, CCR 67383, Management of Tanks 

6. SCAQMD Rule 1149 

1.4 SUBMITTALS: 
A. In accordance with Section 01 33 23, SHOP DRAWINGS, PRODUCT DATA 

AND SAMPLES, furnish the following: 

1. Notice of intent to close the UST. 

2. Documentation of disposal of tank an approved disposal site. 

3. Documentation of disposal of liquid material to an approved disposal site. 

4. Documentation of disposal of contaminated soil to an approved disposal site 

or alternatively the remediation of soil on site. 

5. Certification documents that personnel are qualified for UST closures. 

6. Six copies of Final Closure Report including all sample tests. 

B. Furnished detailed CADD generated submittals including: 

1. Detailed plan view 

2. Piping removal diagrams 
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3. Control removal diagrams 

4. Component diagrams including tank removal procedure 

5. Detailed sequence of procedure 

6. Local Fire Marshal requirement 

7. Hazardous material plan for local VA management 

8. Local municipal and/or State Agency requirements. 

1.5 APPLICABLE PUBLICATIONS: 
A. The publications listed below form a part of this specification to the extent 

referenced. The publications are referenced in the text by the basic designation 

only. 

B. American Petroleum Institute (API): 

1604-(2010) .......................Closure of Underground Petroleum Storage Tanks 

C. American Society of Testing Materials (ASTM): 

E1739-95(R2010)e1 ..........Standard Guide for Risk-Based Corrective Action 

Applied at Petroleum Release Sites 

E1912-98(2004) .................Standard Guide for Accelerated Site Characterization 

for Confirmed or Suspected Petroleum Releases 

E1943-98(2010) .................Guide for Remediation of Ground water by Natural 

Attenuation at Petroleum Release Sites 

1.6 PROJECT SITE CONDITIONS: 
 Do not close or obstruct streets, sidewalks or drives without permission and 

approval of the Contracting Officer.  Submit to Contracting Officer the closure 

plan 60 days prior to construction. 

PART 2 - PRODUCTS (NOT USED) 
PART 3 - EXECUTION 
3.1 GENERAL: 

A. Notify the regulating State Agency at least 30 days prior to closure of the site. 

B. Determine if contamination from the UST is present.  

C. If contamination exists notify the Contracting Officer for proper recording of the 

site for a period set by the local municipal State Agency and/or EPA. 
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D. Remove underground storage tank, liquid, and associated work, including soil 

removal as specified and indicated on the drawings. 

E. Restore the excavated area with new materials as specified to match adjacent 

landscape. 

3.2 UNDERGROUND STORAGE TANK LIQUID REMOVAL: 
A. Provide samples of liquids from the underground fuel storage tank to a qualified 

state certified hazardous waste testing facility for laboratory analysis and 

approval for the liquid disposal and disposal location. 

B. Remove the amber oil from the tanks for disposal prior to removing the tank from 

the ground.  If value can be recovered for the remaining amber oil, proceeds will 

be used by the government to defray cost of removal of tanks. 

C. Provide documentation of the liquid removal and its disposal in a final report to 

the Contracting Officer. 

3.3 UNDERGROUND STORAGE TANK CLEANING AND DISPOSAL: 
A. Tanks shall be reviewed and certified clean by local Fire Marshal, local municipal 

and State Agency. 

B. Remove the tank from the ground, place it on the ground adjacent to removal 

location, and secure it prior to cleaning. 

C. Measure levels of combustible vapors and oxygen, and initiate ventilation of the 

tank, if needed: 

1. Ventilate tank using a small gas exhauster until the vapor concentration is 

reduced to 10 percent or less of the lower explosive limit. 

2. Oxygen content shall range from 19.5 to 23.5 percent. 

3. Cut access ports for cleaning into tank after vapor and oxygen concentrations 

have met the requirements noted above. 

D. Cleaning of the tank shall include mopping, scraping, and sweeping the interior of 

the tank. 

E. Collect, contain and place residuals in a United States Department of 

Transportation (DOT) approved type 17H, 200 L (55 gallon) capacity drum, for 

transporting and disposal. 
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F. Ensure final vapor and oxygen concentration are within the requirements noted 

above before proceeding to cut and dismantle the tank for its disposal. 

G. Remove dismantled tank to an approved disposal facility. 

H. Obtain disposal facility receipts noting proper tank disposal. 

3.4 REMOVED TANK AREA ASSESSMENT: 
A. Collect five soil samples from the removed underground storage tank area. Show 

the location of the soil samples on the as-built plan sheet.  Take one sample from 

each of the sidewalls, and one sample from the base. Containerize the samples 

in glass sample jar(s), seal with Teflon-coated lids, and place the jar on ice. 

Deliver samples with completed chain-of-custody documentation to the 

laboratory. Laboratory shall analyze each sample for Total Petroleum 

Hydrocarbon (TPH) concentrations as per EPA SW-846. 

B. Site Restoration: Restore site with imported clean soil or sand.  Replace any 

pavements sidewalks, and/or curbs to match adjacent material.  Restore 

landscaped areas and grass areas to match adjacent material. 

3.5 CONTAMINATED SOIL: 
A. When soil assessments reveal evidence of leakage or spillage of hydrocarbons 

at levels above those established by the local municipal and/or State Agency.  

Collect six (6) additional soil samples beyond the boundaries of the original tank 

location.   Samples to be taken 20 feet (6 m) from edge of tank wall location as 

follows:2 samples on each side, right and left, of long axis of tank and one 

sample both ends of the tank.  If contamination still exists, notify Contracting 

Officer to determine additional testing that will be required. The base price for 

volume between the final tank volume of material for the enclosure and the 

enclosure shall not to exceed 100 cubic yards (76 cubic meters) of soil removed. 

Any work beyond 100 cubic yards (76 cubic meters) and more than 6 test 

locations shall be considered extra and shall be based on unit pricing.  

B. Continue the soil contamination assessment testing around the tank until the 

contamination level is within acceptable level, less than 100 parts per million. 

C. Remove all contaminated soil from the site and haul it as per the local municipal 

and/or State Agency protocol.  Alternatively remediation of contaminated soil on 
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site in conjunction with reuse of decontaminated soil may be considered, if 

contractor can demonstrate savings to the government in lieu of soil removal.  
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SECTION 31 20 00 
EARTHWORK 

 
PART 1 - GENERAL 

1.1 DESCRIPTION OF WORK: 

A. This section specifies the requirements for furnishing all equipment, 

materials, labor, tools, and techniques for earthwork including, but not 

limited to, the following: 

1. Site preparation. 

2. Excavation. 

3. Underpinning. 

4. Filling and backfilling. 

5. Grading. 

6. Soil Disposal. 

7. Clean Up. 

1.2 DEFINITIONS: 

A. Unsuitable Materials: 

1. Fills: Topsoil; frozen materials; construction materials and 

materials subject to decomposition; clods of clay and stones larger 

than 75 mm (3 inches); organic material, including silts, which are 

unstable; and inorganic materials, including silts, too wet to be 

stable and any material with a liquid limit and plasticity index 

exceeding 40 and 15 respectively.  Unsatisfactory soils also include 

satisfactory soils not maintained within 2 percent of optimum 

moisture content at time of compaction, as defined by applicable 

standards. 

2. Existing Subgrade (Except Footing Subgrade): Same materials as 

1.2.A.1, that are not capable of direct support of slabs, pavement, 

and similar items with possible exception of improvement by 

compaction, proofrolling, or similar methods. 

3. Existing Subgrade (Footings Only): Same as paragraph 1, but no fill 

or backfill.  

B. Building Earthwork: Earthwork operations required in area enclosed by a 

line located 1500 mm (5 feet) outside of principal building perimeter. 

It also includes earthwork required for auxiliary structures and 

buildings. 

C. Trench Earthwork: Trench work required for utility lines. 

D. Site Earthwork: Earthwork operations required in area outside of a line 

located 1500 mm (5 feet) outside of principal building perimeter and 

within new construction area with exceptions noted above. 
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E. Degree of compaction: Degree of compaction is expressed as a percentage 

of maximum density obtained by laboratory test procedure. This 

percentage of maximum density is obtained through use of data provided 

from results of field test procedures presented in ASTM D1556, ASTM 

D2167, and ASTM D6938. 

F. Fill: Satisfactory soil materials used to raise existing grades. In the 

Construction Documents, the term “fill” means fill or backfill as 

appropriate. 

G. Backfill: Soil materials or controlled low strength material used to 

fill an excavation. 

H. Unauthorized excavation: Removal of materials beyond indicated sub-grade 

elevations or indicated lines and dimensions without written 

authorization by the Project Engineer. No payment will be made for 

unauthorized excavation or remedial work required to correct 

unauthorized excavation. 

I. Authorized additional excavation: Removal of additional material 

authorized by the Project Engineer based on the determination by the 

Government’s soils testing agency that unsuitable bearing materials are 

encountered at required sub-grade elevations. Removal of unsuitable 

material and its replacement as directed will be paid on basis of 

Conditions of the Contract relative to changes in work. 

J. Subgrade: The undisturbed earth or the compacted soil layer immediately 

below granular sub-base, drainage fill, or topsoil materials. 

K. Structure: Buildings, foundations, slabs, tanks, curbs, mechanical and 

electrical appurtenances, or other man-made stationary features 

constructed above or below the ground surface. 

L. Borrow: Satisfactory soil imported from off-site for use as fill or 

backfill. 

M. Drainage course: Layer supporting slab-on-grade used to minimize 

capillary flow of pore water. 

N. Bedding course: Layer placed over the excavated sub-grade in a trench 

before laying pipe.  Bedding course shall extend up to the springline of 

the pipe. 

O. Sub-base Course: Layer placed between the sub-grade and base course for 

asphalt paving or layer placed between the sub-grade and a concrete 

pavement or walk. 

P. Utilities include on-site underground pipes, conduits, ducts, and cables 

as well as underground services within buildings. 

Q. Debris: Debris includes all materials located within the designated work 

area not covered in the other definitions and shall include but not be 

limited to items like vehicles, equipment, appliances, building 
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materials or remains thereof, tires, any solid or liquid chemicals or 

products stored or found in containers or spilled on the ground. 

R. Contaminated soils:  Soil that contains contaminates as defined and 

determined by the Project Engineer or the Government’s testing agency. 

1.3 RELATED WORK: 

A. Materials testing and inspection during construction: Section 01 45 29, 

TESTING LABORATORY SERVICES. 

B. Safety requirements: Section 00 72 00, GENERAL CONDITIONS, Article, 

ACCIDENT PREVENTION. 

C. Protection of existing utilities, fire protection services, existing 

equipment, roads, and pavements: Section 01 00 00, GENERAL REQUIREMENTS. 

D. Subsurface Investigation: Section 01 00 00, GENERAL REQUIREMENTS, 

Article, PHYSICAL DATA. 

1.4 CLASSIFICATION OF EXCAVATION: 

A. Unclassified Excavation: Removal and disposal of pavements and other 

man-made obstructions visible on surface; utilities, and other items 

including underground structures indicated to be demolished and removed; 

together with any type of materials regardless of character of material 

and obstructions encountered. 

B. Classified Excavation: Removal and disposal of all material. 

C. Rock Excavation: 

1. Trenches and Pits: Removal and disposal of solid, homogenous, 

interlocking crystalline material with firmly cemented, laminated, or 

foliated masses or conglomerate deposits that cannot be excavated 

with a late-model, track-mounted hydraulic excavator; equipped with a 

1050 mm (42 inch) wide, short-tip-radius rock bucket; rated at not 

less than 103 kW (138 hp) flywheel power with bucket-curling force of 

not less than 125 kN (28,090 lbf) and stick-crowd force of not less 

than 84.5 kN (19,000 lbf); measured according to SAE J-1179. Trenches 

in excess of 3000 mm (10 feet) wide and pits in excess of 9000 mm (30 

feet) in either length or width are classified as open excavation. 

2. Open Excavation: Removal and disposal of solid, homogenous, 

interlocking crystalline material firmly cemented, laminated, or 

foliated masses or conglomerate deposits that cannot be dislodged and 

excavated with a late-model, track-mounted loader; rated at not less 

than 157 kW (210 hp) flywheel power and developing a minimum of 216 

kN (48,510 lbf) breakout force; measured according to SAE J-732. 

3. Other types of materials classified as rock are unstratified masses, 

conglomerated deposits and boulders of rock material exceeding 0.76 

m3 (1 cubic yard) for open excavation, or 0.57 m3 (3/4 cubic yard) 

for footing and trench excavation that cannot be removed by rock 
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excavating equipment equivalent to the above in size and performance 

ratings, without systematic drilling, ram hammering, ripping, or 

blasting, when permitted. 

4. Blasting:  Removal and disposal of solid, homogenous, interlocking 

crystalline material firmly cemented, laminated, or foliated masses 

or conglomerate deposits that cannot be removed with conventional 

methods may not be performed by blasting. 

5. Definitions of rock and guidelines for equipment are presented for 

general information purposes only.  The Contractor is expected to use 

the information presented in the Geotechnical Engineering Report to 

evaluate the extent and competency of the rock and to determine both 

quantity estimations and removal equipment and efforts.  

1.5 MEASUREMENT AND PAYMENT FOR EXCAVATION: 

A. Measurement: The unit of measurement for excavation and borrow will be 

the cubic yard, computed by the average end area method from cross 

sections taken before and after the excavation and borrow operations, 

including the excavation for ditches, gutters, and channel changes, when 

the material is acceptably utilized or disposed of as herein specified.  

Quantities should be computed by a Registered Professional Land Surveyor 

or Registered Civil Engineer, specified in Section 01 00 00, GENERAL 

REQUIREMENTS.  

1.6 MEASUREMENT AND PAYMENT FOR ROCK EXCAVATION: 

A. Measurement: Cross section and measure uncovered and separated 

materials, and compute quantities by Registered Professional Land 

Surveyor or Registered Civil Engineer, specified in Section 01 00 00, 

GENERAL REQUIREMENTS. Do not measure quantities beyond the following 

limits: 

1. 600 mm (24 inches) from outside face of concrete work for which forms 

are required, except for footings. 

2. 300 mm (12 inches) from outside of perimeter of formed footings. 

3. 150 mm (6 inches) below bottom of pipe and not more than pipe 

diameter plus 600 mm (24 inches) in width for pipe trenches. 

4. From outside dimensions of concrete work for which no forms are 

required (trenches, conduits, and similar items not requiring forms). 

1.7 SUBMITTALS: 

A. Submit in accordance with Section 01 33 23, SHOP DRAWINGS, PRODUCT DATA, 

AND SAMPLES. 

B. Rock Excavation Report: 

1. Certification of rock quantities excavated. 

2. Excavation method. 

3. Labor. 
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4. Equipment. 

5. Land Surveyor's or Civil Engineer's name and official registration 

stamp. 

6. Plot plan showing elevation. 

1.8 APPLICABLE PUBLICATIONS: 

A. Publications listed below form a part of this specification to extent 

referenced. Publications are referenced in text by basic designation 

only. 

B. American Association of State Highway and Transportation Officials 

(AASHTO): 

T99-10..................Standard Method of Test for Moisture-Density 

Relations of Soils Using a 2.5 kg (5.5 lb) 

Rammer and a 305 mm (12 inch) Drop  

T180-10.................Standard Method of Test for Moisture-Density 

Relations of Soils using a 4.54 kg (10 lb) 

Rammer and a 457 mm (18 inch) Drop  

C. American Society for Testing and Materials (ASTM): 

C33-03..................Concrete Aggregate 

D448-08.................Standard Classification for Sizes of Aggregate 

for Road and Bridge Construction 

D698-07e1...............Standard Test Method for Laboratory Compaction 

Characteristics of Soil Using Standard Effort 

(12,400 ft. lbf/ft3 (600 kN m/m3)) 

 

D1140-00................Amount of Material in Soils Finer than the No. 

200 (75-micrometer) Sieve 

D1556-07................Standard Test Method for Density and Unit Weight 

of Soil in Place by the Sand Cone Method  

D1557-09................Standard Test Methods for Laboratory Compaction 

Characteristics of Soil Using Modified Effort 

(56,000 ft-lbf/ft3 (2700 kN m/m3)) 

D2167-08................Standard Test Method for Density and Unit Weight 

of Soil in Place by the Rubber Balloon Method 

D2487-11................Standard Classification of Soils for Engineering 

Purposes (Unified Soil Classification System)  

D2940-09................Standard Specifications for Graded Aggregate 

Material for Bases or Subbases for Highways or 

Airports 

D6938-10................Standard Test Method for In-Place Density and 

Water Content of Soil and Soil-Aggregate by 

Nuclear Methods (Shallow Depth 
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D. Society of Automotive Engineers (SAE): 

J732-07.................Specification Definitions - Loaders 

J1179-08................Hydraulic Excavator and Backhoe Digging Forces 

PART 2 - PRODUCTS 

2.1 MATERIALS: 

A. General:  Provide borrow soil material when sufficient satisfactory soil 

materials are not available from excavations. 

B. Fills: Material in compliance with ASTM D2487 Soil Classification Groups 

GW, GP, GM, SW, SP, SM, SC, and ML, or any combination of these groups; 

free of rock or gravel larger than 75 mm (3 inches) in any dimension, 

debris, waste, frozen materials, vegetation, and other deleterious 

matter.  Material approved from on site or off site sources having a 

minimum dry density of 1760 kg/m3 (110 pcf), a maximum Plasticity Index 

of 15, and a maximum Liquid Limit of 40. 

C. Engineered Fill: Naturally or artificially graded mixture of compliance 

with ASTM D2487 Soil Classification Groups GW, GP, GM, SW, SP, SM, SC, 

and ML, or any combination of these groups, or as approved by the 

Engineer or material with at least 90 percent passing a 37.5-mm (1 1/2-

inch) sieve and not more than 12 percent passing a 75-µm (No. 200) 

sieve, per ASTM D2940;. 

D. Bedding: Naturally or artificially graded mixture of natural or crushed 

gravel, crushed stone, and natural or crushed sand; ASTM D2940; except 

with 100 percent passing a 25 mm (1 inch) sieve and not more than 8 

percent passing a 75-μm (No. 200) sieve. 

E. Drainage Fill: Washed, narrowly graded mixture of crushed stone, or 

crushed or uncrushed gravel; ASTM D448; coarse-aggregate grading Size 

57; with 100 percent passing a 37.5 mm (1 1/2-inch) sieve and 0 to 5 

percent passing a 2.36 mm (No. 8) sieve. 

F. Granular Fill: 

G. Requirements for Offsite Soils: Offsite soils brought in for use as 

backfill shall be tested for TPH, BTEX and full TCLP including 

ignitability, corrosivity and reactivity. The content of backfill 

materials shall conform to applicable laws and codes and shall not fail 

the TCLP test.  TPH concentrations shall be determined by using EPA 

600/4-79/020 Method 418.1.  BTEX concentrations shall be determined by 

using EPA SW-846.3-3a Method 5030/8020.  TCLP shall be performed in 

accordance with EPA SW-846.3-3a Method 1311.  Provide Borrow Site 

Testing for TPH, BTEX and TCLP from a composite sample of material from 

the borrow site, with at least one test from each borrow site.   

H. Buried Warning and Identification Tape: Provide tape on rolls, 3 inch 

minimum width, color coded as specific below for the intended utility 
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with warning and identification imprinted in bold black letters 

continuously over the entire tape length.  Warning and identification to 

read, “CAUTION, BURIED (intended service) LINE  BELOW” or similar 

wording.  Color and printing shall be permanent, Unaffected by moisture 

or soil. Warning tape color codes: 

 Red:  Electric 

 Yellow:  Gas, Oil, Dangerous Materials 

 Orange:  Telephone and Other Communications 

 Blue:       Water Systems 

 Green:       Sewer Systems 

 White:       Steam Systems 

 Gray:     Compressed Air 

I. Warning Tape for Metallic Piping:  Acid and alkali-resistant 

polyethylene plastic tape conforming to the width, color, and printing 

requirements specified above.  Minimum thickness of tape shall be 0.076 

mm (0.003 inch).  Tape shall have a minimum strength of 10.3 MPa (1500 

psi) lengthwise, and 8.6 MPa (1250 psi) crosswise, with a maximum 350 

percent elongation. 

J. Detectable Warning Tape for Non-Metallic Piping: Polyethylene plastic 

tape conforming to the width, color, and printing requirements specified 

above.  Minimum thickness of the tape shall be 0.102 mm (0.004 inch). 

Tape shall have a minimum strength of 10.3 MPa (1500 psi) lengthwise and 

8.6 MPa (1250 psi) crosswise.  Tape shall be manufactured with integral 

wires, foil backing, or other means of enabling detection by a metal 

detector when tape is buried up to 0.9 m (3 feet) deep.  Encase metallic 

element of the tape in a protective jacket or provide with other means 

of corrosion protection. 

K. Detection Wire For Non-Metallic Piping:  Detection wire shall be 

Insulated single strand, solid copper with a minimum of 12 AWG.   

PART 3 - EXECUTION 

3.1 SITE PREPARATION: 

A. Clearing: Clear within limits of earthwork operations. Work includes 

removal of trees, shrubs, fences, foundations, incidental structures, 

paving, concrete, fence, debris, trash, and other obstructions. Remove 

materials from Medical Center.  

B. Grubbing: Remove stumps and roots 75 mm (3 inch) and larger diameter. 

Undisturbed sound stumps, roots up to 75 mm (3 inch) diameter, and 

nonperishable solid objects a minimum of 900 mm (3 feet) below subgrade 

or finished embankment may be left.  

C. Trees and Shrubs: Remove trees and shrubs from work site.  
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D. Stripping Topsoil: Strip topsoil from within limits of earthwork 

operations as specified. Topsoil shall be a fertile, friable, natural 

topsoil of loamy character and characteristic of locality. Topsoil shall 

be capable of growing healthy horticultural crops of grasses. Stockpile 

topsoil and protect as directed by Project Engineer. Eliminate foreign 

materials, such as weeds, roots, stones, subsoil, frozen clods, and 

similar foreign materials larger than 0.014 m3 (1/2 cubic foot) in 

volume, from soil as it is stockpiled. Retain topsoil on station. Remove 

foreign materials larger than 50 mm (2 inches) in any dimension from 

topsoil used in final grading. Topsoil work, such as stripping, 

stockpiling, and similar topsoil work shall not, under any 

circumstances, be carried out when soil is wet so that the composition 

of the soil will be destroyed.  

E. Concrete Slabs and Paving: Score deeply or saw cut to insure a neat, 

straight cut, sections of existing concrete slabs and paving to be 

removed where excavation or trenching occurs. Extend pavement section to 

be removed a minimum of 300 mm (12 inches) on each side of widest part 

of trench excavation and insure final score lines are approximately 

parallel unless otherwise indicated. Remove material from Medical Center 

F. Lines and Grades: Registered Professional Land Surveyor or Registered 

Civil Engineer, specified in Section 01 00 00, GENERAL REQUIREMENTS, 

shall establish lines and grades. 

1. Grades shall conform to elevations indicated on plans within the 

tolerances herein specified. Generally grades shall be established to 

provide a smooth surface, free from irregular surface changes.  

Grading shall comply with compaction requirements and grade cross 

sections, lines, and elevations indicated. Where spot grades are 

indicated the grade shall be established based on interpolation of 

the elevations between the spot grades while maintaining appropriate 

transition at structures and paving and uninterrupted drainage flow 

into inlets. 

2. Subsequent to establishment of lines and grades, Contractor will be 

responsible for any additional cut and/or fill required to achieve 

finish grading. 

3. Finish grading is specified in Section 32 90 00, PLANTING. 

G. Disposal: All materials removed from the property shall be legally 

disposed of at a legally approved site, for the specific materials, and 

all removals shall be in accordance with all applicable Federal, State 

and local regulations. No burning of materials is permitted onsite. 
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3.2 EXCAVATION: 

A. Shoring, Sheeting and Bracing: Shore, brace, or slope, its angle of 

repose or to an angle considered acceptable by the Project Engineer, 

banks of excavations to protect workmen, banks, adjacent paving, 

structures, and utilities. 

1. Design of the temporary support of excavation system is the 

responsibility of the Contractor. The Contractor shall submit a 

Shoring and Sheeting plan for approval 15 days prior to starting 

work.  Submit drawings and calculations, certified by a registered 

professional engineer, describing the methods for shoring and 

sheeting of excavations.  Shoring, including sheet piling, shall be 

furnished and installed as necessary to protect workmen, banks, 

adjacent paving, structures, and utilities.  Shoring, bracing, and 

sheeting shall be removed as excavations are backfilled, in a manner 

to prevent caving. 

2. Construction of the support of excavation system shall not interfere 

with the permanent structure and may begin only after a review by the 

Project Engineer. 

3. Extend shoring and bracing to a minimum of 1500 mm (5 feet) below the 

bottom of excavation. Shore excavations that are carried below 

elevations of adjacent existing foundations. 

4. If bearing material of any foundation is disturbed by excavating, 

improper shoring or removal of existing or temporary shoring, placing 

of backfill, and similar operations, the Contractor shall propose 

corrective actions that are compliance with applicable code and 

regulations at no additional cost to the Government. Do not remove 

shoring until permanent work in excavation has been inspected and 

approved by Project Engineer. 

5. The Contractor is required to hire a Professional Geotechnical 

Engineer to provide inspection of excavations and soil/groundwater 

conditions throughout construction.  The Geotechnical Engineer shall 

be responsible for performing pre-construction and periodic site 

visits throughout construction to assess site conditions.  The 

Geotechnical Engineer shall update the excavation, sheeting and 

dewatering plans as construction progresses to reflect changing 

conditions and shall submit an updated plan if necessary.  A written 

report shall be submitted, at least monthly, informing the Contractor 

and Project Engineer of the status of the plan and an accounting of 

the Contractor's adherence to the plan addressing any present or 

potential problems.  The Geotechnical Engineer shall be available to 
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meet with the Project Engineer at any time throughout the contract 

duration. 

SPEC WRITER NOTE: If an extreme subsurface 
water condition is anticipated use a 
"DEWATERING" section in lieu of 
"Excavation Drainage." If the potential 
subsurface water condition, in conjunction 
with the available disposal location for 
the water from the dewatering operation, 
could result in sediment laden water being 
discharged from the site, the “DEWATERING” 
section should be used including 
appropriate sedimentation removal 
facilities. 
 

B. Excavation Drainage: Operate pumping equipment and/or provide other 

materials, means and equipment as required to keep excavation free of 

water and subgrade dry, firm, and undisturbed until approval of 

permanent work has been received from Project Engineer. Approval by the 

Project Engineer is also required before placement of the permanent work 

on all subgrades. Groundwater flowing toward or into excavations shall 

be controlled to prevent sloughing of excavation slopes and walls, 

boils, uplift and heave in the excavation and to eliminate interference 

with orderly progress of construction.  French drains, sumps, ditches or 

trenches will not be permitted within 0.9 m (3 feet) of the foundation 

of any structure, except with specific written approval, and after 

specific contractual provisions for restoration of the foundation area 

have been made.  Control measures shall be taken by the time the 

excavation reaches the water level in order to maintain the integrity of 

the in situ material.   

C. Subgrade Protection: Protect subgrades from softening, undermining, 

washout, or damage by rain or water accumulation.  Reroute surface water 

runoff from excavated areas and not allow water to accumulate in 

excavations.  Do not use excavated trenches as temporary drainage 

ditches.  When subgrade for foundations has been disturbed by water, 

remove disturbed material to firm undisturbed material after water is 

brought under control. Replace disturbed subgrade in trenches with 

concrete or material approved by the Project Engineer. 

D. Blasting: not used 

E. Proofrolling: 

1. After rough grade has been established in cut areas and prior to 

placement of fill in fill areas under building and pavements, 

proofroll exposed subgrade with a fully loaded dump truck to check 

for pockets of soft material. 
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2. Proof rolling shall be done on an exposed subgrade free of surface 

water (wet conditions resulting from rainfall) which would promote 

degradation of an otherwise acceptable subgrade.  

F. Building Earthwork: 

1. Excavation shall be accomplished as required by drawings and 

specifications. 

2. Excavate foundation excavations to solid undisturbed subgrade. 

3. Remove loose or soft materials to a solid bottom. 

4. Fill excess cut under footings or foundations with 25 MPa (3000 psi) 

concrete poured separately from the footings. 

5. Do not tamp earth for backfilling in footing bottoms, except as 

specified. 

6. Slope grades to direct water away from excavations and to prevent 

ponding. 

7. Capillary water barrier (granular fill) under concrete floor and 

area-way slabs on grade shall be placed directly on the subgrade and 

shall be compacted with a minimum of two passes of a hand-operated 

plate-type vibratory compactor. 

8. Ensure that footing subgrades have been inspected and approved by the 

Project Engineer prior to concrete placement.  Excavate to bottom of 

pile cap prior to placing or driving piles, unless authorized 

otherwise by the Project Engineer.  Backfill and compact over 

excavations and changes in grade due to pile driving operations to 95 

percent of ASTM D698 maximum density. 

G. Trench Earthwork: 

1. Utility trenches (except sanitary and storm sewer): 

a. Excavate to a width as necessary for sheeting and bracing and 

proper performance of the work. 

b. Grade bottom of trenches with bell holes scooped out to provide a 

uniform bearing. 

c. Support piping on suitable undisturbed earth unless a mechanical 

support is shown. Unstable material removed from the bottom of the 

trench or excavation shall be replaced with select granular 

material placed in layers not exceeding 150 mm (6 inches) loose 

thickness. 

d. Length of open trench in advance of piping laying shall not be 

greater than is authorized by Project Engineer. 

e. Provide buried utility lines with utility identification tape.  

Bury tape 300 mm (12 inches) below finished grade; under pavements 

and slabs, bury tape 150 mm (6 inches) below top of subgrade 
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f. Bury detection wire directly above non-metallic piping at a 

distance not to exceed 300 mm (12 inches) above the top of pipe.  

The wire shall extend continuously and unbroken, from manhole to 

manhole.  The ends of the wire shall terminate inside the manholes 

at each end of the pipe, with a minimum of 0.9 m (3 feet) of wire, 

coiled, remaining accessible in each manhole.  The wire shall 

remain insulated over its entire length.  The wire shall enter 

manholes between the top of the corbel and the frame, and extend 

up through the chimney seal between the frame and the chimney 

seal.  For force mains, the wire shall terminate in the valve pit 

at the pump station end of the pipe. 

g. Initial backfill material shall be placed and compacted with 

approved tampers to a height of at least one foot above the 

utility pipe or conduit.  The backfill shall be brought up evenly 

on both sides of the pipe for the full length of the pipe.  Care 

shall be taken to ensure thorough compaction of the fill under the 

haunches of the pipe.  Except as specified otherwise in the 

individual piping section, provide bedding for buried piping in 

accordance with AWWA C600, Type 4, except as specified herein.  

Backfill to top of pipe shall be compacted to 95 percent of ASTM D 

698 maximum density.  Plastic piping shall have bedding to spring 

line of pipe.  Provide materials as follows: 

1) Class I:  Angular, 6 to 40 mm (0.25 to 1.5 inches), graded 

stone, including a number of fill materials that have regional 

significance such as coral, slag, cinders, crushed stone, and 

crushed shells. 

2) Class II:  Coarse sands and gravels with maximum particle size 

of 40 mm (1.5 inches), including various graded sands and 

gravels containing small percentages of fines, generally 

granular and non-cohesive, either wet or dry.  Soil Types GW, 

GP, SW, and SP are included in this class as specified in ASTM 

D2487. 

2. Sanitary and storm sewer trenches: 

a. Trench width below a point 150 mm (6 inches) above top of pipe 

shall be 600 mm (24 inches) maximum for pipe up to and including 

300 mm (12 inches) diameter, and four-thirds diameter of pipe plus 

200 mm (8 inches) for pipe larger than 300 mm (12 inches). Width 

of trench above that level shall be as necessary for sheeting and 

bracing and proper performance of the work. 

1) Bed bottom quadrant of pipe on suitable undisturbed soil or 

granular fill. Unstable material removed from the bottom of the 
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trench or excavation shall be replaced with select granular 

material placed in layers not exceeding 150 mm (6 inches) loose 

thickness.1) Undisturbed: Bell holes shall be no larger than 

necessary for jointing. Backfill up to a point 300 mm (12 

inches) above top of pipe shall be clean earth placed and 

tamped by hand. 

2) Granular Fill: Depth of fill shall be a minimum of 75 mm (3 

inches) plus one sixth of pipe diameter below pipe to 300 mm 

(12 inches) above top of pipe. Place and tamp fill material by 

hand. 

c. Place and compact as specified remainder of backfill using 

acceptable excavated materials. Do not use unsuitable materials. 

d. Use granular fill for bedding where rock or rocky materials are 

excavated. 

e. Provide buried utility lines with utility identification tape.  

Bury tape 300 mm (12 inches) below finished grade; under pavements 

and slabs, bury tape 150 mm (6 inches) below top of subgrade 

f. Bury detection wire directly above non-metallic piping at a 

distance not to exceed 300 mm (12 inches) above the top of pipe.  

The wire shall extend continuously and unbroken, from manhole to 

manhole.  The ends of the wire shall terminate inside the manholes 

at each end of the pipe, with a minimum of 0.9 m (3 feet) of wire, 

coiled, remaining accessible in each manhole.  The wire shall 

remain insulated over its entire length.   The wire shall enter 

manholes between the top of the corbel and the frame, and extend 

up through the chimney seal between the frame and the chimney 

seal.  For force mains, the wire shall terminate in the valve pit 

at the pump station end of the pipe. 

H. Site Earthwork: Earth excavation includes excavating pavements and 

obstructions visible on surface; underground structures, utilities, and 

other items indicated to be removed; together with soil, boulders, and 

other materials not classified as rock or unauthorized excavation. 

Excavation shall be accomplished as required by drawings and 

specifications. Excavate to indicated elevations and dimensions within a 

tolerance of plus or minus 25 mm (1 inch). Extend excavations a 

sufficient distance from structures for placing and removing concrete 

formwork, for installing services and other construction, complying with 

OSHA requirements, and for inspections. Remove subgrade materials that 

are determined by Project Engineer as unsuitable, and replace with 

acceptable material. If there is a question as to whether material is 

unsuitable or not, the contractor shall obtain samples of the material, 
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under the direction of the Project Engineer, and the materials shall be 

examined by an independent testing laboratory for soil classification to 

determine whether it is unsuitable or not. Testing of the soil shall be 

performed by the Certified Testing Laboratory and paid by contractor. 

Contractor is responsible to remove the unsuitable materials and 

backfill and compact with suitable materials. 

1. Site Grading: 

a. Provide a smooth transition between adjacent existing grades and 

new grades. 

b. Cut out soft spots, fill low spots, and trim high spots to comply 

with required surface tolerances. 

c. Slope grades to direct water away from buildings and to prevent 

ponds from forming where not designed. Finish subgrades to 

required elevations within the following tolerances: 

1) Lawn or Unpaved Areas: Plus or minus 25 mm (1 inch). 

2) Walks: Plus or minus 25 mm (1 inch). 

3) Pavements: Plus or minus 13 mm (1 inch). 

d. Grading Inside Building Lines: Finish subgrade to a tolerance of 

13 mm (1/2 inch) when tested with a 3000 mm (10 foot) 

straightedge. 

  3.3 UNDERPINNING: NOT USED 

 3.4 FILLING AND BACKFILLING: 

A. General: Do not fill or backfill until all debris, water, unsatisfactory 

soil materials, obstructions, and deleterious materials have been 

removed from excavation. For fill and backfill, use excavated materials 

and borrow meeting the criteria specified herein, as applicable. Borrow 

will be supplied at no additional cost to the Government. Do not use 

unsuitable excavated materials. Do not backfill until foundation walls 

have been completed above grade and adequately braced, waterproofing or 

dampproofing applied, foundation drainage, and pipes coming in contact 

with backfill have been installed and work inspected and approved by 

Project Engineer. 

B. Placing: Place materials in horizontal layers not exceeding 200 mm (8 

inches) in loose depth for material compacted by heavy compaction 

equipment, and not more than 100 mm (4 inches) in loose depth for 

material compacted by hand-operated tampers and then compacted. Place 

backfill and fill materials evenly on all sides of structures to 

required elevations, and uniformly along the full length of each 

structure. Place no material on surfaces that are muddy, frozen, or 

contain frost. 
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C. Compaction: Compact with approved tamping rollers, sheepsfoot rollers, 

pneumatic tired rollers, steel wheeled rollers, vibrator compactors, or 

other approved equipment (hand or mechanized) well suited to soil being 

compacted. Do not operate mechanized vibratory compaction equipment 

within 3000 mm (10 feet) of new or existing building walls without prior 

approval of Project Engineer. Moisten or aerate material as necessary to 

provide moisture content that will readily facilitate obtaining 

specified compaction with equipment used. Backfill adjacent to any and 

all types of structures shall be placed and compacted to at least 95 

percent laboratory maximum density for cohesive materials or 95 percent 

laboratory maximum density for cohesionless materials to prevent wedging 

action or eccentric loading upon or against the structure. Compact soil 

to not less than 95 percent of maximum dry density, according to ASTM 

D698 or ASTM D1557 and applicable standards.  

D. Borrow Material: Borrow material shall be selected to meet the 

requirements and conditions of the particular fill or embankment for 

which it is to be used.  Borrow material shall be obtained from the 

borrow areas within the limits of the project site, selected by the 

Contractor.  Unless otherwise provided in the contract, the Contractor 

shall obtain from the owners the right to procure material, pay 

royalties and other charges involved, and bear the expense of developing 

the sources, including rights-of-way for hauling.  Borrow material from 

approved sources on Government-controlled land may be obtained without 

payment of royalties.  Unless specifically provided, no borrow shall be 

obtained within the limits of the project site without prior written 

approval.  Necessary clearing, grubbing, and satisfactory drainage of 

borrow pits and the disposal of debris thereon shall be considered 

related operations to the borrow excavation. 

E. Opening and Drainage of Excavation and Borrow Pits: The Contractor shall 

notify the Project Engineer sufficiently in advance of the opening of 

any excavation or borrow pit to permit elevations and measurements of 

the undisturbed ground surface to be taken.  Except as otherwise 

permitted, borrow pits and other excavation areas shall be excavated 

providing adequate drainage.  Overburden and other spoil material shall 

be transported to designated spoil areas or otherwise disposed of as 

directed.  Borrow pits shall be neatly trimmed and drained after the 

excavation is completed.  The Contractor shall ensure that excavation of 

any area, operation of borrow pits, or dumping of spoil material results 

in minimum detrimental effects on natural environmental conditions. 
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3.5 GRADING: 

A. General: Uniformly grade the areas within the limits of this section, 

including adjacent transition areas. Smooth the finished surface within 

specified tolerance. Provide uniform levels or slopes between points 

where elevations are indicated, or between such points and existing 

finished grades. Provide a smooth transition between abrupt changes in 

slope. 

B. Cut rough or sloping rock to level beds for foundations. In pipe spaces 

or other unfinished areas, fill low spots and level off with coarse sand 

or fine gravel. 

C. Slope backfill outside building away from building walls for a minimum 

distance of 1800 mm (6 feet). 

D. Finish grade earth floors in pipe basements as shown to a level, uniform 

slope and leave clean. 

E. Finished grade shall be at least 150 mm (6 inches) below bottom line of 

window or other building wall openings unless greater depth is shown. 

F. Place crushed stone or gravel fill under concrete slabs on grade, 

tamped, and leveled. Thickness of fill shall be 150 mm (6 inches) unless 

otherwise shown. 

G. Finish subgrade in a condition acceptable to Project Engineer at least 

one day in advance of paving operations. Maintain finished subgrade in a 

smooth and compacted condition until succeeding operation has been 

accomplished. Scarify, compact, and grade subgrade prior to further 

construction when approved compacted subgrade is disturbed by 

Contractor's subsequent operations or adverse weather. 

H. Grading for Paved Areas: Provide final grades for both subgrade and base 

course to +/- 6 mm (0.25 inches) of indicated grades. 

3.6 DISPOSAL OF UNSUITABLE AND EXCESS EXCAVATED MATERIAL: 

A. Disposal: Remove surplus satisfactory soil and waste material, including 

unsatisfactory soil, trash, and debris, and legally dispose of it off 

Medical Center property. 

B. Place excess excavated materials suitable for fill and/or backfill on 

site where directed. 

C. Remove from site and dispose of any excess excavated materials after all 

fill and backfill operations have been completed. 

D. Segregate all excavated contaminated soil designated by the Project 

Engineer from all other excavated soils, and stockpile on site on two 

0.15 mm (6 mil) polyethylene sheets with a polyethylene cover. A 

designated area shall be selected for this purpose. Dispose of excavated 

contaminated material in accordance with State and Local requirements. 
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3.7 CLEAN UP: 

 Upon completion of earthwork operations, clean areas within contract 

limits, remove tools, and equipment. Provide site clear, clean, free of 

debris, and suitable for subsequent construction operations. Remove all 

debris, rubbish, and excess material from // Medical Center // Cemetery 

Property //. 

----- E N D ----- 
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SECTION 32 84 00 

PLANTING IRRIGATION 

PART 1 -  GENERAL 

1.1 DESCRIPTION 
A. This section specifies materials and procedures for furnishing and 

installing a complete automatically-controlled irrigation system, 

controllers and all other appurtenances necessary to serve specified 

landscape and plant bed areas. Contractor shall plant grass over the 

project area after the tanks have been removed and install complete 

irrigation system so that grass can be maintained. 

B. All plumbing and electrical work including electrical bonding and 

grounding for the complete irrigation system shall comply with 

applicable standards and regulations and codes. Shop drawings shall be 

provided for the complete irrigation system with the appropriate 

California licensed Architect/Engineer stamps/approvals prior to 

starting of work. 

1.2 RELATED WORK 
A. Excavation, Trench Widths, Pipe Bedding, Backfill, Shoring, Sheeting, 

Bracing: Section 31 20 00, EARTH MOVING. 

B. Submittals: Section 01 33 23, SHOP DRAWINGS, PRODUCT DATA AND SAMPLES. 

1.3 DEFINITIONS 
A. Circuit Piping: Downstream from control valves to sprinklers, 

specialties, and drain valves.  

B. Drain Piping: Downstream from circuit-piping drain valves.  

C. Main Piping: Downstream from point of connection to water distribution 

piping to, and including, control valves.  

D. Low Voltage: As defined in NFPA 70 for circuits and equipment operating 

at less than 50 volts or for remote-control, signaling power-limited 

circuits. 

1.4 ABBREVIATIONS 
A. FPT: Female pipe thread 

B. HDPE: high-density polyethylene plastic 

C. NPT: National pipe thread 

D. PTFE: Polytetrafluoroethylene 

E. PVC: Polyvinyl chloride plastic 

F. WOG: Water, oil and gas 
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1.5 PERFORMANCE REQUIREMENTS  
A. Irrigation zone control shall be automatic operation with controller and 

automatic control valves. 

B. Location of sprinklers and specialties on Drawings is approximate. 

Contractor to make minor adjustments necessary to avoid plantings and 

obstructions such as signs, utilities and light standards. Provide 100 

percent irrigation coverage of areas indicated. 

C. Delegated Design: Provide a 100 percent coverage irrigation system, 

including comprehensive engineering analysis by a qualified professional 

engineer, using performance requirements and design criteria indicated. 

D. Minimum Working Pressures: Consult with VA personnel prior to work 

1.6 DELIVERY, STORAGE, AND HANDLING 
A. Deliver piping with factory-applied end caps. Maintain end caps through 

shipping, storage, and handling to prevent pipe-end damage and to 

prevent entrance of dirt, debris, and moisture. 

B. Store plastic piping protected from direct sunlight. Support pipe to 

prevent sagging and bending. 

1.7 QUALITY ASSURANCE: 
A. Products Criteria: 

1. When two or more units of the same type or class of materials or 

equipment are required, these units shall be products of one 

manufacturer. 

2. A nameplate bearing manufacturer's name or trademark, including model 

number, shall be securely affixed in a conspicuous place on 

equipment. In addition, the model number shall be either cast 

integrally with equipment, stamped, or otherwise permanently marked 

on each item of equipment. 

B. Installer Certification: Installers must be certified to install such 

system. A shop drawing showing the design of the irrigation system is 

needed prior to starting of work. Shop drawing shall be stamped by the 

California-licensed architect/engineer  

C. System Requirements:  

1. 100 percent irrigation coverage of specified areas is required. The 

Contractor shall, at no additional cost to the Government, make minor 

adjustments necessary to avoid plantings and obstructions such as 

signs, utilities and light standards and achieve full and complete 

coverage of irrigated areas without overspray on roadways, sidewalks, 
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window wells, or buildings and to protect trees from close high spray 

velocity.  

1.8 SUBMITTALS  
A. Submit product data as one package for each type of product indicated. 

Include rated capacities, operating characteristics, electrical 

characteristics, and furnished specialties and accessories. 

B. Submit the proposed irrigation system design signed and sealed by the 

qualified professional engineer licensed in the State where the project 

is located and responsible for document preparation.  

C. Submit complete detailed irrigation layout covering design of system 

showing pipe sizes and lengths; fittings; locations; types and sizes of 

sprinklers; controls; backflow preventers; valves; drainage pits; 

location and mounting details of electrical control equipment complete 

wiring diagram showing routes and wire sizes for; power, signal and 

control wiring details and connections to water supply main. Do not 

start work before final shop drawing approval. 

D. Provide qualification data for:  

1. A qualified irrigation Installer. 

2. A qualified service provider, maintained and/or trained by the 

manufacturer to render satisfactory service within 8 hours of service 

request notification. 

E. Include a zone chart and controller timing schedule showing each 

irrigation zone and its control valve; and show the time settings for 

each automatic controller zone. 

F. Provide operation and maintenance data and manuals for all components of 

the irrigation system.  

1.9 EXTRA MATERIALS: NOT USED 
1.10 APPLICABLE PUBLICATIONS  

A. The publications listed below form a part of this specification to the 

extent referenced. The publications are referenced in the text by the 

basic designation only.  

B. American Society Of Mechanical Engineers (ASME): 

B16.18-2001.............Cast Copper Alloy Solder Joint Pressure 

Fittings 

B16.22-2001.............Wrought Copper and Copper Alloy Solder Joint 

Pressure Fittings 
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B16.24-2006.............Cast Copper Alloy Pipe Flanges and Flanged 

Fittings: Classes 150, 300, 600, 900, 1500 and 

2500 

B18.2.1-2010............Square, Hex, Heavy Hex, and Askew Head Bolts 

and Hex, Heavy Hex, Hex Flange, Lobed Head, and 

Lag Screws (Inch Series) 

B40.100-2005............Pressure Gauges and Gauge Attachments 

C. American Society Of Sanitary Engineering (ASSE): 

1013-2009...............Reduced Pressure Principle Backflow Preventers 

and Reduced Pressure Principle Fire Protection 

Backflow Preventers  

D. American Society For Testing And Materials (ASTM): 

B32-08..................Solder Metal 

B61-08..................Steam or Valve Bronze Castings  

B62-09..................Composition Bronze or Ounce Metal Castings  

B88/B88M-09.............Seamless Copper Water Tube 

B813-10.................Liquid and Paste Fluxes for Soldering of Copper 

and Copper Alloy Tube 

D1785-06................Poly(Vinyl Chloride) (PVC) Plastic Pipe, 

Schedule 40, 80, and 120  

D2241-09................Poly(Vinyl Chloride) (PVC) Pressure Rated Pipe 

(SDR Series)  

D2464-06................Threaded Poly (Vinyl Chloride) (PVC) Plastic 

Pipe Fittings, Schedule 80  

D2466-06................Poly(Vinyl Chloride) (PVC) Plastic Pipe 

Fittings, Schedule 40  

D2467-06................Poly(Vinyl Chloride) (PVC) Plastic Pipe 

Fittings, Schedule 80 

D2564-04(2009)e1........Solvent Cements for Poly (Vinyl Chloride) (PVC) 

Plastic Piping Systems  

D2609-02(2008)..........Plastic Insert Fittings for Polyethylene (PE) 

Plastic Pipe 
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D2683-10................Socket-Type Polyethylene Fittings for Outside 

Diameter-Controlled Polyethylene Pipe and 

Tubing 

D2855-96(2010)..........Making Solvent Cemented Joints with Poly (Vinyl 

Chloride) (PVC) Pipe and Fittings  

D3261-10a...............Butt Heat Fusion Polyethylene (PE) Plastic 

Fittings for Polyethylene (PE) Plastic Pipe and 

Tubing 

F477-10.................Elastomeric Seals (Gaskets) for Joining Plastic 

Pipe  

F656-10.................Primers for Use in Solvent Cement Joints of 

Poly(Vinyl Chloride) (PVC) Plastic Pipe and 

Fittings 

F771-99(2005)...........Polyethylene (PE) Thermoplastic High-Pressure 

Irrigation Pipeline Systems 

E. American Water Works Association (AWWA): 

C504-06.................Rubber-Seated Butterfly Valves 

C906-07.................Polyethylene (PE) Pressure Pipe and Fittings, 4 

in. (100 mm) Through 63 in. (1600 mm), for 

Water Distribution and Transmission 

F. American Welding Society (AWS): 

A5.8/A5.8M:2004.........Filler Metals for Brazing and Braze Welding 

G. General Services Administration: 

A-A-60005...............Frames, Covers, Gratings, Steps, Sump and Catch 

Basin, Manhole 

H. Manufacturers Standardization Society (MSS): 

SP-70-2006..............Gray Iron Gate Valves, Flanged and Thread Ends  

I. National Fire Protection Association (NFPA): 

70 2011 Edition.........National Electrical Code 

1.11 WARRANTY 
A. The Contractor shall remedy any defect due to faulty material or 

workmanship and pay for any damage to other work resulting therefrom 
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within a period of one year from final acceptance. Further, the 

Contractor will provide all manufacturers’ and supplier's written 

guarantees and warranties covering materials and equipment furnished 

under this Contract. 

PART 2 -  PRODUCTS  

2.1 PIPES, TUBES AND FITTINGS  
A. Comply with requirements in the piping schedule for applications of 

pipe, tube, and fitting materials, and for joining methods for specific 

services, service locations, and pipe sizes. 

B. PVC pipe: ASTM D1785, PVC 1120 compound 

1. PVC socket fittings shall be // ASTM D2466, Schedule 40 // ASTM D, 

2464 Schedule 80 // ASTM D2466, Schedule 40 and ASTM D2464, Schedule 

80 // . 

2. PVC threaded fittings: ASTM D2464, Schedule 80. 

3. Swing joints: Threaded fittings with elastomeric seals that allow 360 

degree rotation, and designed for minimum 200 psi (1375 kPa) working 

pressure, may be used in lieu of standard threaded fittings. 

4. PVC socket unions: Both headpiece and tailpiece shall be PVC with 

socket ends. 

C. PVC Pipe: ASTM D2241, PVC 1120 compound 

1. PVC socket fittings: ASTM D2467, Schedule 80. 

2. PVC socket unions: Both headpiece and tailpiece shall be PVC with 

socket or threaded ends. 

2.2 PIPE JOINING MATERIALS 
A. Metal, pipe-flange bolts and nuts: ASME B18.2.1, carbon steel unless 

otherwise indicated. 

B. Brazing filler metals: AWS A5.8, BCuP Series, copper-phosphorus alloys 

for general-duty brazing unless otherwise indicated. 

C. Solder filler metals: ASTM B32, lead-free alloys. Include water-

flushable flux according to ASTM B813. 

D. Solvent cements for joining PVC piping: ASTM D2564. Include primer 

according to ASTM F656. 

E. Plastic, Pipe-Flange Gaskets, Bolts, and Nuts: Type and material 

recommended by piping system manufacturer unless otherwise indicated. 

2.3 VALVES  
A. Underground Shut-Off Valves:  
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1. Butterfly valves 2 inches (50 mm) and larger: AWWA C504, iron body, 

bronze mounted, double disc with parallel seats, non-rising stem 

turning clockwise to close, 150 psi (1025 kPa) minimum working 

pressure. 

2. Ball valves, isolation valves, 1-1/2 inch (38 mm) and smaller: Full-

port ball valves with bronze body, PTFE seats, and 90 degree on/off 

handle. Ball valves to have NPT female end connections. 

B. Operations: 

1. Underground applications shall use valves with 2 inch (50 mm) nut for 

T-Handle socket wrench operation. 

2. Aboveground and valve pit applications shall use valves, with 

handwheels. 

3. All butterfly valves 6 inches (150 mm) and above shall have enclosed 

gear drive operators. 

4. Valve ends shall accommodate the type of main pipe adjacent to valve. 

C. Swing Check Valves: Comply with applicable standards 

D. Pressure Reducing Valve: Cast steel body with renewable seats, with 

stainless steel trim. Flow passages and all parts should be designed to 

withstand high velocity applications, flange connected.  

E. Remote Control Valves:  

1. Valves shall be globe type of heavy duty construction and shall have 

manual shut-off and flow control adjustment and provide for manual 

operation.  

2. Brass Valves: // Straight or angle pattern type // or // valve body 

shall be cast iron with brass bonnet, trim and renewable seat and 

have two inlet taps (furnish with one inlet tap plugged) to allow 

installation as either a straight or angle pattern valve. 

a. Install valves with unions on each side to allow for easy removal. 

b. Valves shall have a minimum of 150 psi (1025 kPa) working 

pressure. 

c. Each sprinkler section shall be automatically operated by a remote 

control valve installed underground and operated by a 24 volt AC 

electric solenoid.  

d. Each valve shall be in a valve vault. 

3. Molded-plastic body, furnished as straight or angle pattern type, 

normally closed diaphragm type with manual shut off and flow control 

adjustment. 

a. Install valves with unions on each side to allow for easy removal. 
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b. Each sprinkler section shall be automatically operated by a remote 

control valve installed underground and operated by a 24 volt AC 

electric solenoid.  

c. Each valve shall be in a valve vault. 

F. Valves shall be completely serviceable from the top without removing 

valve body from the system. Furnish 5 30 inch (750 mm) long adjustment 

keys. Valves to operate at no more than 7 psi (50 kPa) pressure loss at 

manufacturers maximum recommended flow rate. 

 G. Valves shall be diaphragm type designed to operate in water containing 

sand and debris and shall have a self cleaning type contamination filter 

to filter all water leading to the solenoid actuator and the diaphragm 

chamber. Valve shall incorporate a non-adjustable type opening and 

closing speed control for protection against surge pressures, or valves 

shall operate by means of a slow acting direct drive thermal hydraulic 

motor without ports, screens or diaphragms. 

2.4 VALVE BOX  
A. Butterfly valve boxes shall be precast concrete boxes with a compressive 

concrete strength in excess of 4000 psi (30 Mpa). Box dimension shall be 

adapted to depth of cover required over pipe at valve location. Mark box 

cover to say “Irrigation” and set flush with finished grade. Provide 5 

"T" handle socket wrenches of 5/8 inch (15 mm) round stock with 

sufficient length to extend 2 feet (600 mm) above top of deepest valve 

box cover.  

B. Remote control valve boxes in pavement shall be precast concrete with a 

compressive concrete strength in excess of 4000 psi (30 MPa).  

C. In plant bed areas, valve boxes shall be HDPE structural foam Type A, 

Class III, green in color. Box shall be minimum 19 inches (475 mm) long 

by 14 inches (350 mm) deep with key-lockable hinged cast iron cover.  

D. After installation of boxes:  

1. Label boxes with two 3 inch (80 mm) size stencils designated 

controller and circuit numbers with permanent white epoxy paint. 

Numbers shall be placed at center of valve cover and shall face 

nearest main road or service road.  

2. Furnish 5 30 inch (750 mm) long valve adjustment keys.  

  E. Drip zone Lateral Flush Cap Assembly: Round reinforced plastic valve box 

and lid constructed from HDPE. Opening at top of access box to be 5-3/4 

inch (14.5 cm) diameter, minimum. Height of access box to be 9-1/16 inch 

(23 cm), minimum. Lid to have lift-hole for opening. //  
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  F. Emitter Access Boxes: Round plastic boxes with lid constructed of UV 

resistant thermoplastic material, tan in color. Top diameter to be 5 

inch (13 cm) minimum. Height of box to be 10-1/4 inch (26 cm), minimum.  

2.5 BACKFLOW PREVENTER  
A. Reduced pressure principle backflow preventer: ASSE 1013, at each new 

connection to water distribution system.  

2.6 WATER METER: NOT USED 
2.7 CONCRETE PIT  

Reinforced poured in place concrete structure or approved precast 

concrete unit.  

2.8 FRAMES AND COVERS FOR CONCRETE PIT 
A. For roadway applications, use traffic rated frame and cover for AASHTO 

H20-44 loading. 

B. For non-roadway applications, provide: 

1. Cast-iron cover with cast-in identification symbol "IRR-WATER".  

2. Frame: Type I, Straight Traffic Frame, Style A, Size 30A.  

3. Cover: // Type A // Type B //, Size 30A. 

2.9 STRAINERS  
Brass strainer basket: Bodies smaller than 2-1/2 inch (70 mm) shall be 

brass or bronze. Bodies 2-1/2 inch (70 mm) and larger shall be cast iron 

or semi-steel. Strainer cover shall be furnished with blow-off 

connection and shut-off valve to accommodate 3/4 inch (20 mm) diameter 

hose connection.  

2.10 PRESSURE GAUGES 
Pressure gauges: ASME B40.100, 4-1/2 inch (114 mm) diameter, all metal 

case, with bottom connection. Dial shall be // dead black // or // white 

lacquered // throughout with maximum graduations of 2 psi (10 kPa). 

Provide shut-off cocks. 

2.11 AUTOMATIC CONTROL EQUIPMENT - ELECTRIC FIELD SATELLITES 
A. The electric automatic control system: Central computer system that 

provides irrigation starting controls and overriding capabilities of 

field satellite units in turn operating individual remote control valves 

in accordance with timing schedules programmed into the field units. The 

number of units and location of the installations are shown on the 

drawings. 

B. The Central Computer Control System shall consist of a central computer, 

flow meter, moisture sensor, ET (evapotranspiration) measurement device, 

rain measurement device, wind measurement device, central control 
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software, field controller and all accessories necessary to operate the 

irrigation system. All of these components and software shall be a 

standard package as recommended and supplied by the irrigation control 

manufacturer.  

C. Central Computer Control System components: 

1. The Field Controller shall have the following characteristics and 

capabilities: 

a. Read a flow meter and "learn" the historical flow average for each 

station, without the use of additional "control units", "encoders" 

and "decoders". 

b. Receive on-site, daily ET weather data and automatically determine 

station run times, without the use of additional "control units", 

"encoders" and "decoders". 

c. Account for accumulated rainfall and determine station run-times, 

without the use of additional "control units", "encoders", and 

"decoders". 

d. A minimum of 12 master schedules to allow 12 month programming. 

e. Monthly water volume budgets proportionate to historical ET and 

interactive with all programs. 

f. Alert user when controller's usage is more than at budget. 

g. Cycle and soak watering. 

h. 12 month historical ET tables built-in and interactive with 

programs. 

i. Complete English and Spanish operators manual built-in. 

j. Irrigate in minutes, inches (millimeters) per week, percent of ETO 

and/or moisture content. 

k. Electrical fault detection and bypass - logs all alerts. 

l. Program no water days by station, by program or by controller from 

0 to 31 days. 

m. Log for each station for the last 30 water days shall have the 

following information: 

1) Time and date irrigation ran. 

2) Number of repeat cycles run. 

3) Programmed minutes. 

4) Actual minutes run. 

5) Inches (Millimeters) applied manual / test minutes. 

6) Hold-over time. 

7) No water days. 
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8) Alert flags. 

n. Programmable rain shut down. 

o. Activate / deactivate master valve control. 

p. Calculate cycle & soak finish times for each program. 

q. Stacked or simultaneous program operations. 

r. Optional integrated Radio Remote compatible. 

s. Display station and equipment descriptions for each station. 

t. Select Pump output by program. 

u. Hydraulic Limit setting to maintain flow within operator-set 

parameters when running simultaneous programs. 

v. Built-in transient protection with increased lightning protection 

available. 

w. 4 additional outputs provided for auxiliary (light, gate, etc.) 

control. Programming of these devices is independent from 

irrigation programs. 

x. Control irrigation by measuring moisture levels for various 

hydrozones as compared to user-programmed moisture set points at 

the controller. 

y. Use existing field wires for valve operation to receive moisture 

level information back at the controller. 

z. Skip stations when sufficient levels of moisture are reached. 

D. The flow meter shall have the following characteristics: 

1. A housing of Schedule 80 polyvinyl chloride tee or bronze tee.  

2. A pulsing output which operates at 9 volts DC and a pulse rate which 

is proportional to the GPM (LPM). 

3. Fully compatible with the internal interface at each field 

controller. 

4. Powered by the controller. 

5. Replaceable metering insert. 

6. Output wire shall be underground 14 AWG feeder wire. 

7. Flow meter data can be accurately read by the controller up to 2000 

feet (610 m). 

8. Produced by the same manufacturer as the irrigation controller. 

9. Feature a six-bladed design with a proprietary, non-magnetic sensing 

mechanism. 

E. Moisture sensors shall have the following characteristics and 

capabilities: 

1. Solid-state tensiometer type. 
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2. Include data transmission circuitry to send moisture level readings 

back to the irrigation controller using valve field wires. 

3. Entire unit encased in epoxy. 

4. Require no calibration for the life of the sensor. 

5. Unaffected by temperature, salinity or changes in pH. 

6. Accurately transmit moisture levels up to 3000 feet (914 m) across 14 

AWG wire. 

F. ET (Evapotranspiration) Measurement Device shall be: 

1. Powered by the field controller. 

2. Measure ET directly in 0.01 inch (.254 mm) increments and sends 

pulses directly to field controller. 

3. Fully compatible with the internal interface at the field controller. 

4. Mounted inside a stainless steel, vandal-resistant enclosure 

specifically designed for the device. 

G. Rain Measurement Device shall: 

1. Accurately measure rainfall in 0.01 inch (.254 mm) increments by 

means of a tipping and emptying device mounted below the center of 

the collection dish. 

2. Fully compatible with the internal interface at the field controller. 

3. Operate between 32 deg F and 125 deg F (0 deg C and 51.6 deg C). 

4. Anodized aluminum construction. 

5. The controller shall provide the following programming parameters for 

rain. Consult with VA personnel prior to programming 

H. Wind Measurement Device shall be: 

1. Powered by the field controller. 

2. Accurately measures wind in 0.1 mph (.161 kph) increments. 

3. Fully compatible with the internal interface at the field controller. 

4. Operate between -58 deg F and + 122 deg F (-50 deg C and + 50 deg C). 

5. Anodized aluminum construction. 

6. Provide wind speeds up to 140 mph (225 kph). 

7. The controller shall provide the following programming parameters for 

wind. Consult with VA personnel prior to programming 

I. Central Computer Software:  

1. The Central Computer Software shall have the following 

characteristics and capabilities: 

a. Run on a compatible computer system with sufficient memory 

 available for program operation. 
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b. Require a sufficient amount of hard disk space for irrigation 

program and files. 

c. Not conflict with other software programs running on the same 

computer. 

d. Function with any combination of hardwired or cellular, phone, 

CDPD radio, digital radio or local radio interface. 

e. Allow uploading and downloading of programs and log data by 

controller or groups of controllers. 

f. Allow direct real-time access to run stations, run programs, check 

for flows, check master valve operation, and turn controllers on 

or off. 

g. Print alerts each day based on operator-set data filters. This 

feature prints only program changes and problem flags selected by 

the operator. 

h. Automatically create permanent files each time log or program data 

is uploaded. 

i. Allow all program data, log data, summary data and alert data for 

each controller to be selectively printed by controller or group. 

j. Automatically upload weather data from ET gage or weather station, 

and a Tipping Rain Bucket and re-distributing it to all field 

units. 

k. Operate up to 9,999 controllers. 

l. Automatically retrieve water usage data monthly from each 

controller and writing it to text files. 

m. Allow the user to view and / or override any changes made at field 

units. 

2. The Central Computer shall, when used with digital network radio, 

have the capability to roam throughout the United States without 

changing frequencies. 

3. Failure of the central control system or communication links to the 

field controllers shall not affect normal, water management operation 

of field controllers. 

J. Field Controllers with Central Communication: 

1. Manufacturer shall conduct an on-site radio test before submitting a 

bid to customer for any type of radio control.  

2. Digital Radio: Radio shall be an internal packet-switched digital 

radio modem capable of two-way communication. 
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3. Radio: Radio modem and all interface boards shall be mounted inside 

the controller and powered by the same 24 volt AC internal 

transformer. 

4. A vandal-resistant epoxy-filled dome antenna shall be used with any 

type of radio communication. 

2.12 AUTOMATIC CONTROL EQUIPMENT - INDEPENDENT ELECTRIC CONTROLLERS: NOT USED 
2.13 AUTOMATIC CONTROL EQUIPMENT - INDEPENDENT ELECTRIC CONTROLLER WITH NO    

FLOW SENSING (FOR SMALL INSTALLATIONS): NOT USED 

2.14 AUTOMATIC CONTROL EQUIPMENT - SOLAR-POWERED: NOT USED 
2.15 SPRINKLER HEADS  

A. Sprinkler heads: Heads to be as indicated on Drawings. The entire 

internal assembly including filter screen, to be capable of removal from 

the top without removing the sprinkler case from the riser.  

B. Rotary pop-up sprinklers: Gear-driven.  

1. Full circle sprinklers shall be dual or tri-nozzle combination type 

with positive drive by means of a water-driven gear assembly. 

Sprinkler head to rotate uniformly and to be driven by means of a 

train of gears. Sprinklers to be equipped with an integral anti-drain 

valve to be self-closing at pressures of 10 feet (3.0 m) of head or 

less. Gears and pinions shall be assembled on stainless steel 

spindles in a water-lubricated sandproof gear case. An inlet screen 

shall prevent debris from entering the sprinkler and shall be 

removable with the internal assembly. Sprinklers outer case shall be 

constructed of corrosion resistant, impact resistant, heavy-duty ABS. 

2. Part circle sprinklers shall be variable arc type as required with 

same type drive used for full circle heads.  

C. Shrub spray head nozzle shall be pop-up or fixed spray type of standard, 

undersize or oversize configuration as noted on plans. The sprinkler 

body, stem, nozzle and screen shall be constructed of heavy-duty, 

ultraviolet resistant plastic. It shall have a heavy duty stainless 

steel retract spring and a ratcheting system for alignment of the 

pattern. The sprinkler shall have a soft elastomer pressure-activated 

co-molded wiper seal for cleaning debris from the pop-up stem. The 

sprinkler shall have a plastic or brass nozzle with an adjusting screw 

capable of regulating the radius and flow. The sprinkler shall be 

capable of housing protective, non-clogging filter screens or pressure 

compensating screens (PCS) under the nozzle.  
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D. Drip Emitters shall be of the pressure compensating, permanently 

assembled type with 1/2 inch (1.25 cm) FPT inlet. Emitters shall be 

capable of providing 1 GPM (3.8 LPM) at inlet pressures between 15 and 

50 psi (105 and 342 kPa). 

E. Emitter distribution tubing shall be constructed of UV resistant vinyl 

material with a 0.22 inch (5.5 mm) O.D. and a 0.16 inch (4 mm) I.D. 

Tubing shall be manufactured by the same manufacturer as the drip 

emitters. 

2.16 QUICK COUPLERS  
A. Quick couplers shall have all parts contained in a two-piece unit and 

shall consist of a coupler water seal valve assembly and a removable 

upper body to allow the spring and key track to be serviced without shut 

down of the main.  

B. Metal parts shall be brass.  

C. Lids shall be lockable vinyl covered and have springs for positive 

closure on key removal. 

D. Furnish 5 hose swivels and operating keys for each size coupler to the 

Contracting Officer’s Representative.  

2.17 LOW VOLTAGE CONTROL VALVE WIRE  
A. Wire shall be solid copper wire, Underwriters Laboratories Inc. approved 

for direct burial in ground. Size of wire shall be in accordance with 

manufacturer's recommendations, never less than No. 14.  

2.18 SPLICING MATERIALS: EPOXY WATERPROOF SEALING PACKET. LOW VOLTAGE 
CONTROLLER CABLE 

A. Multi-strand cable, UL-approved for direct burial in ground. Size and 

type of wire shall be in accordance with manufacturer’s recommendations. 

2.19 SLEEVE MATERIAL  
A. ASTM D2241, Schedule 40. 

2.20 WARNING TAPE 
A. Provide standard, 4-Mil polyethylene 3 inch (76 mm) wide tape, 

detectable type blue with black letters (if potable water), or purple 

with black letters (if reclaimed or untreated well water), and imprinted 

with “CAUTION BURIED IRRIGATION WATER LINE BELOW”. 

2.21 TRACER WIRES 
A. Tracer Wires shall be No. 14, Green, Type TW plastic-coated copper 

tracer wire shall be installed with non-metallic irrigation main lines. 
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PART 3 -  EXECUTION  

3.1 PREPARATION 
A. Examine proposed irrigation areas for compliance with requirements and 

conditions affecting installation and performance. 

B. Set stakes to identify locations of proposed irrigation system. Obtain 

Contracting Officer’s Representative's approval before excavation. 

3.2 PIPE INSTALLATION - GENERAL  
A. Layout work as closely as possible to drawings. Swing joints, offsets 

and all fittings are not shown. Lines are to be in a common trench 

wherever possible.  

B. Install sprinkler lines to avoid heating, ventilating, and air 

conditioning trenches; electric ducts; storm and sanitary sewer lines; 

and existing water and gas mains; all of which have the right of way.  

C. Existing sidewalks and curbs shall not be cut during trenching and 

installation of pipe. Install pipe under sidewalks and curbs by jacking, 

auger boring, or by tunneling. Repair or replace any cracked concrete, 

due to settling, during the warranty period.  

D. Do not lay pipe on unstable material, in wet trenches or, in the opinion 

of Contracting Officer’s Representative, when trench or weather 

conditions are unsuitable for work.  

E. Allow a minimum of 3 inches (80 mm) between parallel pipes in the same 

trench. 

F. Clean the interior portion of pipe and fittings of foreign matter before 

installation. Securely close open ends of pipe and fittings with caps or 

plugs to protect fixtures and equipment against dirt, water and chemical 

or mechanical injury. At completion of all work thoroughly clean 

fixtures, exposed materials and equipment. 

G. The full length of each section of pipe shall rest upon the pipe bed 

with recesses excavated to accommodate bells or joints. Do not lay pipe 

on wood blocking.  

H. Hold pipe securely in place while joint is being made.  

I. Do not work over, or walk on, pipe in trenches until covered by layers 

of earth, well tamped, in place to a depth of 12 inches (300 mm) over 

pipe.  

J. Irrigation lines and control wire in cemetery applications shall run at 

boundaries of graves, through designated utility lanes or beside 
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roadways so that any gravesite may be opened in the future without 

disruption of the irrigation system. 

K. Irrigation lines and control wire shall run through designated utility 

lanes or beside roadways where possible.  

L. Connect new system to existing mains. 

M. Concrete thrust blocks shall be installed where the irrigation main 

changes direction at “L” and “T” locations and where the irrigation main 

terminates. Pressure tests shall not be made for a period of 36 hours 

following the completion of pouring of the thrust blocks. Concrete 

thrust blocks for supply mains shall be sized and placed in strict 

accordance with the pipe manufacturer's specifications and shall be of 

an adequate size and so placed as to take all thrust created by the 

maximum internal water pressure.  

N. Minimum cover over water mains shall be 30 inches (750 mm). Cover 

laterals to minimum depth of 24 inches (600 mm).  

O. Warning tape shall be continuously placed 12 inches (300 mm) above 

sprinkler system water mains and laterals. 

3.3 PLASTIC PIPE INSTALLATION  
A. Plastic pipe shall be snaked in trench at least1 foot per 100 feet (1 

meter to 100 meters) to allow for thermal construction and expansion and 

to reduce strain on connections.  

B. Joints 

1. Solvent Welded Socket Type: ASTM D2855.  

2. Threaded Type: Apply liquid teflon thread lubricant of teflon thread 

type. After joint is made hand tight (hard), a strap wrench should be 

used to make up to two additional full turns.  

3. Elastomeric Gasket: ASTM F477.  

3.4 EMITTER HOSE INSTALLATION 
A. Joint: Solvent weld connection.  

B. Bushing: Adaptation from PVC Schedule 40 fittings to flex vinyl hose 

shall be line size by 3/8 inch (10 mm) insert bushings.  

3.5 SLEEVE INSTALLATION  
A. Furnish and install where pipe and control wires pass under walks, 

paving, walls, and other similar areas.  

B. Sleeves to be twice line size or greater to accommodate retrieval for 

repair of wiring or piping and shall extend 12 inches (300 mm) beyond 

edges of paving or construction.  
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C. Bed sleeves with a minimum of 4 inches (100 mm) of sand backfill above 

top of pipe in areas where pipe is placed prior to hardscape is 

installed.  

3.6 VALVE INSTALLATION  
A. Locations of remote control valves are schematic. Remote control valves 

shall be grouped wherever possible and aligned at a set dimension back 

of curb along roads. 

B. No valves shall be set under roads, pavement or walks.  

C. Clean interior of valves of foreign matter before installation.  

D. Pressure control valves installed adjacent to remote control valve shall 

be housed in the same valve box.  

E. Set valve box cover flush with finished grade.  

F. Control valves shall never be less than 3 inches (80 mm) below finished 

grade. 

3.7 SPRINKLER AND QUICK COUPLER INSTALLATION  
A. Sprinkler heads and quick couplers shall be placed on temporary nipples 

extending at least 3 inches (80 mm) above finished grade. After turf is 

established, remove temporary nipples, ensuring that no dirt or foreign 

matter enters outlet, and install sprinkler heads and quick couplers at 

ground surface as detailed. 

B. Place part circle rotary sprinkler heads no more than 6 inches (150 mm) 

from edge, of and flush with top of adjacent walks, header boards, 

curbs, and mowing aprons, or paved areas at time of installation. 

C. Install all sprinklers, shrub sprays and quick couplers on swing joints, 

as detailed on plans.  

D. Set shrub heads 8 inches (200 mm) above grade and 1 foot (300 mm) from 

edge of curb or pavement. Place adjacent to walls. Stake heads prior to 

backfilling trenches. Support stakes to be parallel to riser.  

E. Each sprinkler section shall drain to waste valves placed at lowest 

elevation points in the system. Waste valves shall discharge to drainage 

pits composed of three 1 foot (300 mm) long vertical sections of 24 inch 

(600 mm) diameter sewer pipe placed under the lawn areas. Fill pipe with 

gravel and cover with 2 inch (50 mm) precast concrete cover before 

backfilling. Waste valves may also discharge to storm sewers, where 

available. 

3.8 DRIP IRRIGATION SPECIALTY INSTALLATION 
A. Install // freestanding emitters on pipe riser to mounting height 

indicated. // drip tubes with direct-attached emitters on ground. // 
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B. Install manifold emitter systems with tubing to emitters. Plug unused 

manifold outlets. Install emitters on // off-ground supports at height 

indicated. // ground. // 

C. Install // application pressure regulators // and // filter units // in 

piping near device being protected, and // aboveground // in control-

valve boxes //. 

3.9 AUTOMATIC IRRIGATION - CONTROL SYSTEM INSTALLATION 
A. Install interior controllers on wall. 

1. Place and secure anchorage devices. Use setting drawings, templates, 

diagrams, instructions, and directions furnished with items to be 

embedded. 

2. Install anchor bolts to elevations required for proper attachment to 

supported equipment. 

B. Install exterior freestanding controllers on precast concrete bases. 

1. Place and secure anchorage devices. Use setting drawings, templates, 

diagrams, instructions, and directions furnished with items to be 

embedded. 

2. Install anchor bolts to elevations required for proper attachment to 

supported equipment. 

3.10 CONTROL WIRE INSTALLATION  
A. Wiring from master controllers to satellites and stub cuts for future 

extension shall be located in trench with new mains or in separate 

trench at back of curb, unless cross-country route is shown. Locate in 

trench with mains when possible on cross-country routes. 

B. Wiring bundles located with piping shall be set with top of the bundle 2 

inches (50 mm) below bottom of the pipe. No two wires in any bundle 

shall be of the same color. Wires shall be bundled, and tied or taped at 

15 foot (4.5 m) intervals. A numbered tag shall be provided at each end 

of a wire, i.e., at valve, at field located controllers and at master 

controller. The wires at each end of wire to be the same in number and 

color.  

C. Splicing shall be held to a minimum. A pullbox shall be provided at each 

splice. No splices will be allowed between field located controllers and 

remote control valves.  

D. Provide 12 inch (300 mm) expansion loops in wiring at each wire 

connection or change in wire direction. Provide 24 inch (600 mm) loop at 

remote control valves. 
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E. The power wire(s) for the operation of irrigation system shall not be 

run in same conduit as the irrigation control wire(s).  

3.11 TRACER WIRE INSTALLATION 
A. Tracer wire shall be installed on bottom of trench, adjacent to vertical 

pipe projections, carefully installed to avoid stress from backfilling, 

and shall be continuous throughout length of pipe with spliced joints 

soldered and covered with insulation type tape. 

B. Tracer wire shall follow main line pipe and branch lines and terminate 

in yard box with gate valve controlling these main irrigation lines. 

Provide sufficient length of wire to reach finish grade, bend back end 

of wire to make a loop and attach a plastic label with designation 

"Tracer Wire." 

C. Record locations of tracer wires and their terminations on project 

record documents. 

3.12 FIELD TEST AND QUALITY CONTROL  
A. Engage a factory-authorized service representative to inspect, test, and 

adjust components, assemblies, and equipment installations, including 

connections. 

B. Tests and Inspections: 

1. Pressure test lines before joint areas are backfilled. Backfill a 

minimum of 12 inches (300 mm) over the pipe to maintain pipe 

stability during test period. Test piping at hydraulic pressure of 

150 psi (1025 kPa) for two hours. Maximum loss shall be 0.8 

gallons/inch pipe diameter/1,000-feet (3 L/25 mm pipe diameter/300 

m). Locate pump at low point in line and apply pressure gradually. 

Install pressure gage shut-off valve and safety blow-off valve 

between pressure source and piping. Inspect each joint and repair 

leaks. Line shall be retested until satisfactory.  

2. After testing, flush system with a minimum of 150 percent of 

operating flow passing through each pipe beginning with larger mains 

and continuing through smaller mains in sequence. Flush lines before 

installing sprinkler heads and quick couplers.  

3. After installation, charge system and test for leaks. Repair leaks 

and retest until no leaks exist. 

4. After electrical circuitry has been energized and final adjustment of 

the sprinkler heads to permanent level at ground surface is complete, 

test each sprinkler section by the pan test and visual test to 

indicate a uniform distribution within any one sprinkler head area 
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and over the entire area. Operate controllers and automatic control 

valves to demonstrate the complete and successful installation and 

operation of all equipment.  

C. Test and adjust controls and safeties. Replace damaged and 

malfunctioning controls and equipment. Any irrigation product will be 

considered defective if it does not pass tests and inspections. 

D. Prepare test and inspection reports. 

3.13 ADJUSTMENTS 
A. Adjust settings of controllers. 

B. Adjust automatic control valves to provide flow rate at rated operating 

pressure required for each sprinkler circuit. 

C. Adjust sprinklers and devices, except those intended to be mounted 

aboveground, so they will be flush with finish grade. 

3.14 DEMONSTRATION AND DOCUMENTATION  
A. Prior to final acceptance, verbal instructions, for a period of not less 

than 8 hours, shall be provided to the operating personnel. Provide 2 

additional years of software support for one hour each month.  

B. Program controller and satellites according to approved irrigation 

schedule. 

C. Follow manufacturer's instructions for installation. 

D. Manufacturer of Control Systems shall certify control system is 

complete, including all related components, and totally operational. 

Submit certificate to Contracting Officer’s Representative. 

E. Maintain and provide a complete set of as built drawings which shall be 

corrected daily to show changes in locations of all pipe, valves, pumps 

and related irrigation equipment. Valves shall be shown with dimensions 

to reference points.  

F. Controller Drawings and Zone Chart(s): 

1. Prepare in digital format a drawing mapping the location of all 

valves, lateral lines, and route of the control wires. Identify all 

valves as to size, station, number and type of irrigation. Digital 

formatted "as built" drawings must be approved before controller zone 

charts are prepared.  

2. Provide one controller zone chart for each automatic controller 

showing the area covered by the controller. The chart shall be a 

reduced drawing of the actual "as built" system and fit the maximum 

size controller door will allow. If controller sequence is not 

legible when the drawing is reduced to door size, the drawing shall 
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be enlarged to a size that is readable and placed folded, in a sealed 

plastic container, inside the controller door.  

3. The final irrigation “as built” drawings shall be submitted in 

digital format with a different color code used to show area of 

coverage for each station. All drawings and zone charts must be 

completed and approved prior to final inspection of the irrigation 

system.  

---- E N D --- 
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