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PART I GENERAl 

1.01 SUMMARY 

A Section Includes 

SECT10N 01010 

SUMMARY OF WORK 

1. Description of tho Project 
2. Work to be Performed 
3. Special Provisions 

B Related Sections 

1. Section 02100: Sne Prepanulon 
2. Section 02120: Sle Survey and Survey Con!ro1 
3. Section 02130: Sol Sampling 
4. Section 02200: Earthworll 
s. Seclion 02222: Excavation and Staging 
6. Seclion 02223: Backfill and Rough Grading/ RestOI'lltion 
7. Secllon 02225: Trenching 

PART 2 PRODUCTS 

• NOTUSE:O 

PART 3 EXECUTION 

3.01 DESCRIPTION OF THE PROJECT 

A. The WO!II at the EG&G Mound F'u'e Flghl•ng Training Area (FFTA) near Bulding 34 at the 
EG&G Mound srte in Miamisburg. Ohio entaJs construction ot treatment pads including 
utii!y service and staging area, removal ot sediments. excavation of sol, and 
decommission of underground fuel supply and drain lines conlalnlng petrolet.rn 
hydrocarbons: and backfilling. grading, and rest0111tlon of excavated areas wth backfill 
soil material as speclfied 

B. The Work may require the containerization and transport to the Mound Waste Water 
Treatment System (WWTS) of decontamination rinsewater and other contact water 
resulting from construction ectMtles and stormwater runonjrunoff 

C The contractor w111 perform ell Work onshe so as not to Interfere wah normal EG&G 
Mound operatoons. The contractor wl coordinate aU site activities With the Engineer 
before commencement ot Work The Contractor may bOng onsae for the Contractor's 
and Englrlet!r's use an olflce trailer v.'I!IVn the site boundaries A separate Blaa wilhon 
the traler IS to be used by the Engineer and is to have access to the fax machine and 
photocopier K so equopped 

$ummll)lol-
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• 3.02 WORK TO BE PERFORMED 

• 

• 

A. MobRllatlon. site preparation. and removal action actMtles to be performed by the 
Contractor will Include: 

1. Construction 

• Site control swvey established from EG&G Mound established 
monuments. 

• Two (2) composite, mulli·medla (soa. geomembrane). contaminated soU 
bloremedlation treatment pads. Approximate dimensions: (1) 85' x 46', 
(2) 42' X 65'. 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

Leachate collection piping . 

Runoff collection piping . 

Two (2) precast concrete manholes. each with an impermeable Interior 
coating or lining. 

Installation or sump pump with controls. 

One (1) single slope roo! structure. Components for the pre-engineered 
structure will be supplied . 

An aboveground spray Irrigation system lor the treatment pads. 

Twenty-five pre-engineered bUDding footers (design to be provided) . 

Temporary soD staging cell, geomembrane lined dimensions {40' x 46l 

Decontamination area (Concrete pad Is provided.) 

Electric {30 amp 3 clrcul!s) and water (1 .5 Inch) servloe to treatment pad 
roof structure. 

• Electric service (30 amp 2 circuits) to south exterior wall or the BuUdlng 
34 addltlon 

• Electric service (40 amp 1 circuit) to precase concrete manholes 

• lnstallatlon of guardram. 

• Installation of hlgh visibility fencing around constructlon area. 

Surnmaty ol Wotk 
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• Access roads (2) to treatment pads. 

• Erosion and sediment control measures (silt fence. hay bales, riprap. 
temporary and permanent seeding). 

• Earthwork operations. 

2. Removal 

• 310 cubic yards of petroleum-contaminated soil excavated and 
transported to temporary soB staging area. 

• Training plts sediment 

• Training pits fuel supply and drain lines decontamination and removal. 

• Scarif1C8t1on and removal of concrete training pits. 

• Aboveground storage tank, concrete pad, and translte drain pipe. 

• Torch stand. 

• Relocation of steel plates. above ground tank, and other miscellaneous 
items. 

• llackfill. 

• Transport of contaminated water to Mound wwrs. It Is expected that 
water wal be transported every 2000 gallons collected and to a distance 
of 1/4 mile from the site. In the unlikely event of radiation 
contamination, the tanker truck wUl be surrendered to Mound and the 
Contractor will receive adequate compensation for a comparable 
replacement vehiCle. 

B. The above list Is a general description of The Scope of Work. The Contractor Is 
responsible lor all Work In the Drawings and Specffications whether or not they are 
listed above. 

C. The Contractor shall utilize pre-approved backfill soa material from olfslte source(s) lor 
use in site restoratJon and excavation backfill. This material will be sampled for physical 
properties and approved by the Engineer and follow EG&G Mound requirements lor 
backllll. This approval must be obtained during site preparation activities The Engineer 
Is responsible for the physical test1ng of all offslte material as required In these 
Specifications. 

D. The Contractor shall remove the sediments within Training Pits #1 and #2 and excavate 
the soils shown on Drawing G t, Site and Erosion and Sedfmant Control Plan, to the 
depths specHied. The Contractor shall provide any shoring, cutback. water diversion. 
temporary fence or guardraU removal, or groundwater inffltration control necessary to 
perform the excavallon while ensuring roadway Stability and worker safety. All 
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E. 

F. 

G. 

H. 

excavated sotts war be relllOYed from the area of excavation and transponed to the 
onshe staging area The Comractor Is responsible for containerizing all contact water 
generated The Contractor Is responsible for transportation of all contact water not 
meeting WWTS ueatment criteria to a RCRA-!icensed disposal facHily. The RCRA
Iicensed disposal faoOily must be pre-approved by the Engineer prior to any •out-of· 
criteria" water disposal. The Contractor Is responsible for scheduling all transportation. 
The Contractor Is responsible for payment of any Incurred fees to the transportation and 
disposal facilities. Costs for transportation and disposal of "out-ol-<:rlteria" water witt be 
included In a Change Order. 

The Engineer wBI perform soil sampling of the excavated area and contact water (with 
the Contractor's assistance, as required), verity that the specified son cleanup criteria 
have been achieved, and determine parameters of contact water prior to treatment at 
the Mound WWTS. The Engineer will perform all chemical analyses of samples using an 
offsite fixed-base laboratory. The Contractor shall not be permitted to perform analysis 
of soft, water, or alr from the site other than those required by these Specifications. The 
Contractor must closely coordinate the excavation and site actlvitles with the 
requirements for sampling a.nd testing that wBI be performed by the Engineer to ensure 
a smooth progression of work and to meet the project schedule. 

The Contractor shall containerize for transpon to the Mound WWTS all decontamination 
and contact water. 

The Contractor shall remove designated sol, properly backfill. and restore the 
excavation area as specified In Section 02222 and Section 02223 of these SpeclfiCatlons 

The Contmctor shall bo responsiblo lor collecting and prcMcllng temporary storage of all 
water from excavations as a result of precipitation, site runon and/ or groundwater 
Infiltration. Analyses of collected liquids may be performed by the Engineer. The 
Contractor shall uansport the containerized water to the Mound WWTS for treatment 
every 2000 gallons at an approximate distance of 1/ 4 mne. 

L The Contractor shall prepare and maintain project records and documentation as 
required In these Specifications. 

J . The Contractor Is responsible tor placement of backfill, rough grading. and seeding of 
the site upon completion of removal of son and Installation of erosion and sedimentation 
control structures. 

K. The Contractor Is responsible for replacement of roadways and any other structures 
removed or damaged during construction. 

L The Engineer at any time without nolloe to any Surety may make changes in the work to 
the Contract by making alterations therein, by making addlllons thereto, or by omlttlng 
work therefrom, and no such actlon shall Invalidate the Contract, relieve or release the 
Contractor from any guarantee under the Contract, affect the terms or validity or any 
bond, relieve or release any Surety, or constttute grounds lor claim by the Contractor for 
damages or loss of antiCipated profits All work required by such alterations, additions. 
or omissions shall be executed under the terms or the Contract. 

SutnmOJY of \'lofk 
01010. ~ 

FFTA Drah F1N1 045002 
June 11194 



• 

• 

• 

Other than In an em~>rgency endangering me or property or pursuant to a Field Revision, 
the Contractor shall not make any changes in the Work nor furnish any labor, equipment 
materials, suppfies. or other servk:es In connection with any change except pursuant to, 
and after receipt of. a written authorization from the Engineer In the form of a Change 
Order, Change ol Contract Price or extension of the Contract nme. and no claim 
therefore shall be valid, unless such written authorization has been so issued to the 
Contractor. 

The Engineer may au1horize minOf changes in the work which do not alter the character, 
quantity, or cost of the work as a whole. These changes may be accomplished by a 
Fletd Revtslon. The Contractor shall carry out such Fletd Revision prompUy and without 
any adjustment of the Contract Price or Contract Time. 

M. The Engineer will make monthly progress payments to the Contractor lor the monthly 
percentage of work completed less any retainage. Such payment shall be made only 
after the Contractor's submission of an approved application lor payment 

3.03 SPECIAL PROVISIONS 

A. Commencement, Prosecution, and Completion of Work. The Contractor shall 
commence work under this Contract within ftve (5) working days following the 
Engineer's acceptance of the Contractor's submittals, prosecute said work dnlgently, and 
complete the entire work in acoordance with the approved project schedule The time 
stated lor completion shall include final cleanup of the premises and demob~ization 

The Contractor shall perlorm all work during normal working hours {6:30 am. - 5:30 
p.m.), Monday through Thursday unless previously agreed to by the Engineer. Any 
proposed deviations to the schedule such as earlier starting t1mes, longer working hours, 
and/or work on Saturdays or Sundays, shall be clearly noted by the Contractor and 
submitted with his schedule. 

1. Exception to Completion. If the Engineer determines that the final portions of 
site restoration such as seeding andfor the spacHied maintenance thereof, are 
infeasible during the construction period due to weather limitations. such work 
wBI be excepted from the completion schedule and shall be accomplished 
during and after the first seeding period following the completion date. 

2. Inclement Weather. Based on weather conditions or other outside llmltations 
the Engineer may direct the Contractor to temporarily suspend operatlons, and 
secure the site. Work will be restaned at a future date when construC'tion 
actlvhies can be Initiated at the direction of the Engineer. The Contractor Is 
responsible for proper shutdown and demoblizatlon of all his equipment and 
operations during this period as well as any mmporary erosion and 
sedimentation control required to stabilize the she. It Is expected that dul1ng 
periods of lightning or high winds, work on the roof structure and treatment pad 
construction may be suspended. 

B. Drawings and Specifications 

1. Contractor shall check all Drawings furnished immediately following their receipt 
and shall promplly notHy the Engineer of any discrepancies. Dimensions 
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marked on Drawings shall be followed in lieu of scale measurements Enlarged 
plans and delais shall govern where the same work Is shown at smaller scales. 
The Contractor shall compare all Drawings and verify the dimensions before 
performing the Work and W111 be responsible for any errors that might have been 
avoided !hereby. 

2. All work performed and all materials furnished shall be In conformity with the 
Ones, grades, cross·sections. dimensions, and material reqUirements. Including 
tolerances, shown on !he Drawings and Indicated in these Specflications. 

3. In the event !he Engineer finds the material. or the finished product In which the 
materials are used, not In conformity wilti the Drawings and Specifications, but 
that reasonably acceptable work has been produced, he shall then make a 
determination ij the work shall be accepted and remain In place In this even!, 
the Engineer shall document !he basis of acceptance by Contract Modflication. 
which wBI provide for an appropriate adjustment In the Contract Price for such 
work or materials as he deems necessary to conform to his determination based 
on engineering judgement 

4. In the event !he Engineer finds that the materials, the finished product In which 
the materials a~e used, or the work performed, are not within reasonably close 
conformity with the Drawings and Specflicatlons, and have resulted in an Inferior 
and/or unsatisfactory product. the work or materials shall be removed and 
replaced, or otherwise corrected. by and at the expense of the Contractor 

Submittals 

1. General Description 

a. This section Includes general requirements and procedures related to 
the Contractor's responsibflkles for preparing and transmlning submit!als 
to the Engineer to demonstrate that the performance or the work will be 
In accordance with the Contract requirements. Submmals Include 
construction schedules, material lists, shop drawings, product data, and 
samples. Other requirements for submittals are specffied under 
applicable sections of these Specifications. 

Submittal Requirements 

a. Wrthln fiVe (5) working days after the date of !he Notice to Proceed, the 
Contractor shall submit in writing his updated construction schedule. 

b. No later than five (5) working days after the date of the Notice to 
Proceed, !he Contractor shall submit In writing a liS! of materials that wm 
be purchased, gMng name, address, and telephone number of supplier. 
No material shall be Incorporated Into the work unta approval of the 
source has been given. Delivery of materials to the Comract she, prior 
to approval, Is made a1 the Contractor's risk. Said material Is subject to 
immediate removal at no cost to !he Englneer when h Is determined that 
!he source Is unacceptable. 

Sumnwyoi11Vot1< 
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c. Submittals shall be scheduled and coordinated With the Engineer's and 
the Contractor's construction schedule. 

d. The Engineer will respond in accordance wkh ApprOIIal of Submillal 
below. 

D. Construction Schedule 

1. Within frlle (5) worktng days after the date of tha Notice to Proceed. the 
Contractor shall prepare and submit for review and apprOIIal, to the Engineer, an 
"updated" schedule showing the order in which the ContraCior proposes to 
perform the Work and the dates upon which he proposes to Sian and complete 
each work kern. The updated schedule shall be a revision of the Bid Schedule 
with completion dates lor ma(or work elements remaining unchanged. Tha 
schedule shall show each work hem wkh usage of !he entire Contract Time 
provided In 1he Contract, and shall InclUde the dates for submittals, analysis, 
apprOIIal of materials and Cornractor's drawings. and the procurement of 
materials, plant, and equlpmenL The Contractor shall Incorporate within his 
schedule the sampling. and analysis actiVftles to be performed by the Engineer. 
The construction schedule shall be in bar chan form, showing contemplaled 
completion percentages and arranged to record actual completion percentages 
at stated Intervals. 

2. The Engineer may require the Contractor to tumlsh additional Information and 
date to justify the basis of the schedule and reftect addhlonal level of detail The 
Contractor shall provide this information and schedule revisions urnb the 
~ehodula Is approved. 

3. The approved construction schedule shall be kept currern as work progresses. 
InclUding work added by change order. and shall be submlned to the Engineer 
once every two (2) Weeks at the weekly progress meetings. The approved 
progress schedule may be changed only with the wrillen perrnlssion of the 
Engineer lithe Contractor IaRs to submh the required updated schedule whhln 
the time prescribed, the Engineer may whhhold approval of progress payment 
estimales untb such time as ihe Contractor submits the required current updated 
schedule. 

4. The construction schedule shall, in general. determine the order In which the 
Work Is to proceed. However, the Engineer may order and authorize minor 
changes to this schedule whenever such changes are o1 definite advantage to or 
necessary for the operations of the Mound tac8hy. 

5. ff the Contractor faa& to adhere to the approved progress schedule or the 
schedule as revised, he shall promptly adopt other or add~ional means and 
methods or construction to make up for the time lost to ensure completion In 
accordance wUh the schedule at no additional cost to the Engineer. The Initial 
scheduled termination date wbl be maintained end addttlonal manpower and 
equipment wDI be employed by the Contractor to substantially maintain the inhiaf 
completion date . 

Sommary ol Work 
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COntractor's Drawings 

t. General Contractor's drawings of the onshe liquids conlalnerizatlon units. 
shoring, pad, and any other d!!taUs requir!!d choU be noat In appearance. legible. 
and explicit to enable proper review to ensure Contract compliance. They shall 
be complete and detaOed to show fabrication; assembly and Installation detaDs. 
wiring and control diagrams. catalog data, pamphlets, descriptive literature. end 
performance and test data They shall be accompanied by calculabons or other 
sufficient information to provide a comprehensive description of the structure, 
machine, or system provided and its Intended manner of use. If the 
Contractor's drawings deviate from the Contract Documents, the Contractor 
shall advise the Engineer In writing with the submittal and state the reason 
therefore. No portion of the Work requiring a Contractor's drawing shall be 
started nor shall any materials be fabricated, delivered to the slte, or installed, 
prior to the approval by the Engineer of such hem. Fabrication performed, 
materials purchased, or onsite construction accomplished that do 001 conform 
to approved Contractor's drawings shall be at the Contractor's risk. The 
Engineer will not be liable for any expense or delay due to corrections or 
remedies required to accomplish conforrnlty. The review and approval of 
Contractor's drawings by the Engineer shall not relieve the Contractor from his 
responslbUity with regard to the fulfillment of the terms of the Contract. All risks 
of error and omission are assumed by the Contractor; therefore, the Engineer 
wHI have no responsibUity. Contract work, materials. fabrication, and installation 
shall conform with approved Contractor's drawings. 

Shop Drawings. Shop drawings shall show types; sizes; accessories; layouts, including 
plans. elevations, and sectional views; components: assembly and Installation details: 
and au other Information required to illustrate how applicable portions of the Contract 
requirements will be fabricated and/or installed. In the case of fixed mechanical and 
electrical equipment. layout drawings drawn to scala shall be submitted to show 
required clearances lor operation, maintenance, and replacement of parts. This will 
Include manufacturer's certifled performance curves, catalog cuts, pamphlets, descriptiVe 
l~erature, lnstallatlon, and application recommendations, as required. Shop drawings for 
closely related Items such as a pump and its motor shall be submlned together. 

G. catalog Data. Manufacturer's catalog, product, and equipment data shall be cenlfied 
and shall Include materials type, performance characteristics, and slmUar data Wiling 
diagrams will be provided when applicable. catalog, model. and serial numbers 
representing specffied equipment shall be Indicated. Complete component Information 
to verify all specified required hems shall be provided. 

H. Manufacturers' Installation Recommendations. Manufacturers' installation 
recommendations and Instructions shall provide wrinen. detaPed, step-by-step 
preparation and Installation of the materials and products, Including recommended 
quality control testing. 

I. Submlttal Process. 

t . General Each Contractor's drawing submlned by the Contractor shalt have 
afflxed to It the following certlltcatlon Statement signed by the Contrector; 

Summll)l of Woric 
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"Certillcatlon Statement. 

By this submittal, I hereby represent that t have det.ermlned and verified all field 
moosurements, fteld constructlon criteria, materials, dimensions, catalog 
numbers. and peninent data. and I have checked and coordinated each Item 
wfth other applicable approved drawings and all Contract requirements." 

2. Identification. With the first submittal, the Contractor shall submit a schedule 
listing as near as practical by Specification section number, all submittals 
required and approxlmate date the submittal will be forwarded. All submittals for 
approval shall have the following Tdentiflcation data. as applicable. contained 
thereon or permanently adhered thereto; 

• Engineer name. 

• ProJect name and location 

• Project Tdentificatlon. 

• Submittal HUe, submittal number. revision number, and date of submittal 
and revision. 

• Applicable Drawing numbers and Specillcatlon section and paragraph 
numbers. 

• Subcontractor. vendor, and/or manufacturer name. address, and 
retephone number. 

• Conuactor ceniflcation statement 

For catalog product data or brochures submitted in packages ol multiple items, 
the identillca!lon is needed only on the exterior. In such Instances, the 
Tdentif!Cation shall Include page and catalog item numbers for items submitted 
for approval. II one or more ol the items in such a submittal are not approved, 
resubminal of only the unapproved Items Is required. Catalog, product data, or 
brochures containing various products. sizes, and materials shall be highlighted 
to show the panicular item being submlned. Ukewtse. items not applicable to 
the contract shall be marked "not applicable" or crossed out 

3. Space. A vacant space ol approximately 5 Inch high by 5 Inch wlde shall be 
provided adjacent to the identification data to receive the Engineer's status 
stamp. 

J. Approval ol Submittal. Each submittal shall be In accordance with the Contractor's 
submission schedule. The Contrector shall anow five (5) working days for checking and 
appropriate action by the Engineer. 

ContraCior's submittals wDI be returned stamped with one ol the following classifications; 

• NO EXCEPTJONS TAKEN • No corrections. no marks. 

Sumnwy of Work 
01010. g 



• 

• 

• 

• MAKE CORRECTIONS NOTED A few minor corrections. All items may be 
fabricated as marked withou1 further resubmlsslon. Resubmit a corrected copy 
to the Engineer. 

• REVISE AND RESUBMIT - Minor correclions. hems not noted to be revised and 
correcled may be fabricated. Resubmit Drawings as per original 
submission wtth correclfons noted. Allow five (5) working days for checking and 
appropriate acllon by the Engineer. 

• REJECTED - Requires corrections or Is otherwise not in accordance wllh the 
Contract Documents. No Items shall be fabricated. Resubmit as per the initial 
submittal. Indicate changes made. Allow fiVe (5) working days for checking and 
appropriate action by the Engineer. 

• INFORMATION ONLY- Items not reviewed or Items lor which submittals are not 
required. 

K. Physical Testing or Construction Materials 

1. 

2. 

GeneraL The Contractor is required to conduct physical testing (grain size 
distribution. etc.) or construction materials as required in the Specillcations to 
certify that they meet lhe requirements of the Specifications. The costs ol 
sample testing shall be borne by the Contractor and shall be included in the 
backfill materlaJ cost. These certifted test results will be submitted by the 
Contractor to the Engineer for approval of lhe material The Engineer may 
conduct separate testing of material samples to confirm test results 

Backfill Material. The location and name of the offsite sources or clean backfifl 
have been provided in these Specifications. The Contractor shall arrange for 
access to the backfill sources lor the Engineer and lhe Contractor to collect 
samples of the backfill material. The Contractor is responsible for transporting 
lhe samples for physlceJ testing to the Contractor's approved geotechnical 
laboratory. The Engineer will conduct any chemical analyses necessary. The 
Contractor Is responsible only lor physical testing This testing may be used by 
the Engineer to approve the backfill source and may include the placement of 
soD borings at the source location to obtain samples. The Engineer may 
request access to the borrow source prior to Contract award or after the date of 
the Notice io Proceed. 

3. Material Suppliers. Within five (5) working days after the date or the Notice to 
Proceed, the Contractor shall submit names of the material suppliers and 
resubmit the names and locations or borrow sources. Approval by the Engineer 
shall be obtained prior to delivery of the material to the Contract site 

4. Identification. Each sample shall have the lollowing identification data 
permanently anached. 

• Engineer. 
• Projecl name and locellon. 
• Applicable Contract Drawing and Specnication section number . 
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• Subcontroctor, vendor, and/or manufacturer name. address. and phone 
number. 

The Contractor shall maA under separate cOlter a lener submitting each 
shipment of samples containing the Identification Information liSted herein. The 
Contractor shall enclose a copy of this letter with the shipment 

5. Appro\181 of Data. The Contractor shall allow five {5) working days for checking 
physical testing data and appropriate action by the Engineer. Certain samples 
may be tested for specified requirements by the Engineer before appr011al Is 
given. FaUure of a sample to pass suct1 tests wUf be sutticient cause tor refusal 
to consider funher samples of the same brand and make of that material. When 
an originally submitted sample fa~s. reteSting of eddhional samples wDI be 
performed by the Engineer at the expense of the Contractor. 

samples of 11arious material (aggregate, erosion control materials. etc.) or 
equipment delivered to the site or during placement may be taken by the 
Engineer for testing. Samples faDing to meet Contract requirements will 
automatically void previous approvals. and resubmitlal and retesting of the 
material will be required. 

L Record Drawings 

1. The Contractor shall keep one record copy of all Contract Documents at the s~e 
In good order and annotated to show all measurements made during any 
surveying performed by the Engineer. Such annotations shaD be kept current 
and may be inspected by the Engineer at arry time. Record Drawings shall be 
avaHable to the Engineer at all times during the IHe of the Contract 

2. All Drawings shall be made a pan of the Record Drawings and shall lndude the 
following: 

• Contract Drawings. Annotate or redraft, as required, to show all 
revisions, substitutions, variations. omissions. and discrepancies made 
or disc011ered during construction concerning location and depth of 
utDities, piping, conduits, manholes, pumps, ~~alves. ~~aults. and other 
equipment. Revisions shall be made and shown on all Drawing views 
with actual dimensions established to permanent points. 

• Installation Drawings. Same as Contract Drawings When installation 
Drawings are required. For example, indude actual layouts of conduh 
runs between 11arious hems of electrical equipment for power, control, 
and Instrumentation: wlra slzK, numbors, and functions: configuration of 
conduhs: piping layouts; and drainage net layout. Sections and details 
shall be added, as required, tor darfty. Drawings. motors. control 
centers and other equipment shall be revised to show actual 
Installations. 

3. AI the completion of the Contract, or at the Engineer's request and before final 
payment is made, the Contractor shall furnish 10 the Engineer one (1) set of 
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mytar reproducibles of the record Drawings reflecting all revisions horeln 
described. 

Approval Requests. From time to time, as the Work progresses and In the 
sequence Indicated by the approved progress schedule, the Contractor musi 
submh to the Engineer a specHlc request, in writing, for each hem of Information 
or approval required by him. These requests must be submitted sufflclently In 
advance of the date upon which the Information or approval is actually required 
by the Contractor to allow lor the ume the Engineer may take 10 act upon such 
submissions or resubmissions. The Contractor shall not have any right to an 
extension of time due to delays caused by faUure to submit his requests for the 
required information or the required approval In accordance whh these 
requirements. 

M. Extension of Time 

1. The Contractor shall be entitled to an extension of time only lor the number of 
days of delay that the Engineer detennines to be justlfled and only to the extent 
that such occurrences actually delay the completion of the project. It Is hereby 
understood that the determination by the Engineer as to the order and sequence 
of the Work shall not In itself constitute a basis for extension ol time. 

2. The detenninatlon made by the Engineer on the application for an extension ol 
time shall be binding and conclusive on the Contractor. 

3 . Delays caused by ranure of the Comractor to meet his proposed productMty; 
tanure of dealers to furnish approved working drawings, materials. fixtures. 
equipment, appliances In accordance with the approved schedule: or faDure of 
Subcontractors to perform their work in conformity with the approved schedule; 
shall not constitute a basis for extension of time. 

N. Changes 

1. Minor Changes 

a. The Engineer reserves the right to make such additions, deductions. or 
changes to this Contract from time to tlme as It deems necessary and In 
a manner not materially affecting the substance thereof or materially 
changing the price to be paid In order to carry out and complete more 
ftJiy and perfectly the Work herein agreed to be done and performed 
This Contract shall in no way be invalidated by any such additions, 
deductions, or changes, and no claim by the Contractor shall be made 
for any loss of anticipated profits thereby. 

b. Construction conditions may require that minor changes be made In the 
location and Installation of the work and equipment to be furnished and 
other work to be performed hereunder, and the Contractor, when 
directed by the Engineer. shall.make such adjustments and changes as 
do not alter the character, quality, or cost of the work as a whole, and 
provided further that Drawings and Specif~CBtions showing such 
adjustmems and changes are lumlshed by the Contractor to the 

Summary ot """"' 
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0 . 

Engineer within a reasonable time before any wof1( Involving such 
adjustment and changes Is begun. The Engineer shall be lhe sole judge 
of what consthutes a minor change for which no additional 
oompensatlon shalt be anowed. 

Layout of Work 

2. 

The Contractor will provide a State of Ohio licensed professional surveyor to 
perform all onslte surveying work In support of the construction actlvfties. The 
Contractor shall advise the Engineer. In advance, regarding schedule and 
requirements for surveying and the Engineer will make arrangements for the 
work. The Contractor shalt request the surveying services In advance to 
adequately schedule the work. The Contractor's surveyor shall perform the 
work from the Information Indicated on the Orswings and shall make all 
measurements In oonnectlon therewith. The Surveyor shall furnish all stakes, 
templates, platforms, equipment, tool!;, materials, and tabor as required In 
performing any part of the work. The Contrsctor shall execute the work to the 
lines and grades established or Indicated and shall maintain and preserve all 
stakes and other control points already established untB authorized to remove 
them. If such controls are destroyed by or through negligence of the 
Comrsctor, prior to their authorized removal. they may be replaced by the 
Engineer at his dlscrelion. and the expense or replacement wfli be deducted 
from any amounts due or thai become due to the Contractor. 

Afl work under this Contract shall be constructed In accordance whh the lines 
and grades shown or as given by the Engineer. The full responslbOhy for 
keeping alignment ond grade nholt rc<;t upon the Contractor. 

3. Benchmarks exist on the Mound sne and their coordinates and elevation wilt be 
provided. The Surveyor Is responsible for setting any other reference pointS 
needed to complete the work. 

P. Ouanthy Surveys. The Engineer wUi make such surveys and computations as are 
necessary to determine the quantities of work performed or placed during each period 
for which a progress payment Is to be made. The Contractor may provide intermediate 
surveying of excavations and final grsdlng to determine progress or work at no cost to 
the Engineer. 

a. ldentlflcation of Employees. The Contractor shall require each employee engaged In the 
work to display Identification as specffied In Section 02080: Site Security. 

R. Contractor Qualhy Control 

1. The Contractor shall provide and maintain an effective Oualhy Control Program. 

2. Except for tests or other items or work speclfled to be performed by the 
Engineer, the quality of all work shall be the responstbfflty of the Contractor. 
Sulllclent tnspections or all items of work. including that of Subcontractors, to 
ensure conformance with the Contrset Documents with respect to the quality of 
materials, workmanship, construction, finish, fUnctional performance, and 
identification shall be performed on a continuing basis. The Contractor shall 
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fumlsh qualified personnel, appropriate facBitles, Instruments and devices 
necessary for the performance of the qual~y control function. The controls shan 
be adequate to cover all construction operations and shall be keyed to the 
proposed construction sequence. 

3. Preparatory lnspecllons shall be performed prior to beginning each feature of 
work on any construction work. Preparatory Inspections for the applicable 
feature of work shall include: reviewing of submittal requirements and all other 
Contract requirements with the foreman or supervisors directly responsible for 
the performance of the work; checking to ensure that provisions l)ave been 
made to provide required field testing; examimng the worl< area to ascertain that 
an preliminary work has been completed; verifying all field dimensions and 
advising the Engineer of any discrepancies; and performing a physical 
examination of materials and equipment to assure that they conform to 
specifiCations or submlltal date and that all materials and/Or equipment are 
avaftable. 

a lnltlallnspectlon shall be performed as soon as work begins on a 
representative portion of the particular feature of work and shall Include 
examination of the qualify of workmanship. as well as a review of 
controls for compliance with Comract requirements .. 

b. 

c. 

Follow-up Inspections shall be performed continuously as any particular 
feature of work progresses to ensure compliance with Contract 
requirements, Including compliance conuols, untU completion of that 
fea!Ure of the work . 

5afery Inspections of the work In progress shall be performed daQy to 
ensure compliance with occupational health and safery requirements of 
the Contract and the Engineer's Health and 5afery Plan. Daily qualify 
control reports shan be used to document the lnspectlon and shall 
Include a notation or the salery deficiencies observed and the corrective 
actions taken. The Contractor shall use the designated qualify control 
staff with additional personnel as required. Additional personnel shall be 
provided at no additional cost to the Engineer. 

S. Non-Disclosure. All Information written or otherwise, obtained as a result of this 
Contract shall not be disclosed to any persons or parties without the wrtnen consent of 
the Engineer. 

T. Working Umlts. The avaUable working limits for the work for this Contract are the 
Buftding 34 area limns and the Mound property lines. The Contractor shall not trespass 
on anyone's p<ivate prope<ty wfthout first obtaining permission from the Engineer 

U. Length of Contract. Time Is of the essence. All work specified shall be completed by 14 
October 1994. 

V. Contractor CoordinatJon with Others The Contractor shall be awan~ that if any other 
Contractor(s) Is onsite during consuuctlon activftles. he shall coordinate with such 
Contractor(s) and Engineer in such a manner that he shaD not Impede Mound plant 
operation or personnel . 

SUmmlll)l of Wor1< 
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w Public Relations. The Conuactor shall make every elfon to minimize any Inconvenience 
or nuisance to the neighboring property owners These efforts shall Include the 
minimization of noise, dust. odors. and traffic obstructions. The Contractor shall agree 
to conform to the worl< hOurs speclfled In the Conttaot unless othe!wise agreed to by 
!he Engineer. 

X. Alcohol and Drugs 

1. EG&G Mound does not allow any alcohol on Mound property, nor does EG&G 
Mound allow any person under !he fnnuence of alcohol to work on behalf of 
EG&G Mound. Any person suspected of, or found to be under the influence of 
alcohol will be removed from the property. 

2. EG&G does not condone the use of illegal drugs. Any person In possession of 
any Blegal drug or found to use any ilegal drug will be removed from this 
project. 

3.04 MEASUREMENT AND PAYMENT 

A No separate payment will be made for work performed under this section. Include the 
cost ol such worl< In the contract LUMP SUM price. 

END OF SECTION 
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SECTlON 01340 

SHOP DRAWlNGS, PRODUCT DATA AND SAMPLES 

PART 1 GENERAL 

1.01 GENERAL 

A. Comply with the general requirements In this Section when preparing, processing and 
submittlng shop drawings. product data and samples. 

B. Also comply with the supplemental requirements relating to shop drawings. product data 
and samples as specified in the technical specif~a~lion sections. 

C. Shop drawings and product data are not Contract Documents. 

1.02 RELATED REQUIREMENTS 

A. Section 01010: Summary ol Work 

1.03 CONTRACTOR RESPONSIBILmES 

A. Confirm and correlate fabrication processes, techniques of construction and 
coordination ol work between trades . 

B. Shop Drawings, Product Data and Samples 

1. Review prior to submission. 

2. Coordination between trades. 

a. Assemble shop drawings or Interdependent lrades. cross check, 
coordinate and obtain required co"ections. Transmit to Engineer as a 
single submittal. 

b. Alternately, make composite drawings showing inte"elalionship of the 
concerned trades. Subsequent shop drawings must confirm to the 
reviewed composfte drawing. 

c. Fragmenlary or piecemealtransmfttals for lndMdual trades will be 
returned unchecked and will not be considered as submission 

c. Determine and verify: 

1. Field measurements. 
2. Aeld construcllon crfterla. 
3. Catalog numbers and simaar data. 
4. Conformance with specifications. 

Shop Orawings, Produc< Data Md Somple• 
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D. Coorolnate each submittal with requirements of the Wolle and of the Contract 
Documents. 

E. Notify the Engineer In writing at time of submission of any deviations In the submittals 
from requirements of the Contract Documents. 

F. Contractor's responsibijlty for deviations from requirements of Contract Documents Is 
not relieved by Engineer"s review of submittals. The Contractor may submit specific 
deviations to the Engineer for review, but such deviations will require the Engineer's 
written acceptance. 

G. Begin no fabrication or work which requires submittals unti retum of submittals with 
Engineer's approval. 

1.04 ENGINEER'S DUllES 

A. The Engineer's duties relative to shop drawings product data and samples are as 
follows: 

1. Review for general conformance with deslgn concepts and Contract documents. 
2. Affix stamp and lnltlals or signature indicating the review of submittal. 
3. Return submittals to Contractor for distribution. 

B. Disposition will be one of the following: No Exception Taken, Make Corrections Noted. 

c. 

Rejected, Revise and Resubmit, or lnlonnation only . 

Review of a separate item does not constitute review of an assembly In which the item 
lunctlons. 

D. The Engineer will attemplto review submittals Within ten {10) days from receipl of 
submission. The Contractor will be notified if additional time Is required. 

1.05 SUBMITTAL REQUIREMENTS 

A. Make submittals promptly In accordance with approved schedule, and in such sequence 
as to cause no delay In the Work or In the work of any other contractor. 

B. Prepare and submit, within 15 days following Award of Contract, a separate schedule 
listing dates for submission of each shop drawing or submittal required. 

C. Schedule submissions at least 15 days before reviewed submlrtals wUI be needed. 

D. Number of submlrtals required 

1. Shop Drawings. Submit three (3) copjes plus copies required lor Contractor 
2. Product Data. Submit three {3) copies plus copies required for Contractor. 
3. Samples. Submit the number stated In each specification section. 

Shop Drawings, ProdUCt Dona lind Samples 
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E. II'\Ciucle In the submittal 

1. The date of submls$lon and the dates of any previous submissions. 
2. The project title and number. 
3. Contract identification. 
4. The names, addresses, and phone numbers of: 

a. Contractor 
b. Subcontractor 
c. Supplier 
d. Manufacturer. 

5. Identification of the specification section number g011erning the submittal. 
6. Fleld dimensions. clearly identified as such. 
7. Relation to adjacent or critical features of the Worn or materials. 
8. Applicable standards. such as ASTM or Federal Specification numbers. 
9. Identification of deviations from Contract Documents. 
10. IdentifiCation of revisions on resubmittals.. 
11. A 5 in. x 5 in. blank space for engineer's stamp. 
12. Contractor's stamp, initialed or signed, certifying to review of submittal, 

verification of products rlekl measurements and field construction criteria, and 
coordination of the Information within the submittal with requirements of the 
Worf( and of Contract Documents. 

F. Accompany submittals with a transmittal letter, in duplicate . 

1.06 RESUBMITTAL REQUIREMENTS 

A. Make any eo«ections or changes In the submittals required by and at no cost to the 
Engineer and resubmit untll appr011ed. 

B. Shop Drawings and Product Data 

1. Revise Initial drawings or data, and resubmit as speclfled lor the Initial submittal. 
2. Indicate any changes which have been made Including those requested by the 

Engineer. 

C. Samples. Submit new samples as required lor initial submittal. 

D. Accompany resubmittais with a transmittal letter In duplicate. In the transmlt1al letter, 
show the number assigned to the original submittal. 

1.07 PREPARATION REQUIREMENTS 

A. Shop Drawings 

1. Preparation by a qualifaed detaUer Is required. 
2. Identify detaDs by reference to sheet and detail numbers shQ\Ioln on Contract 

Drawings and/ or section number of the SpecifiCBllons. 
3. Sheet size to 24" x 36" or 8 1 / '¥' x 11" . 

Shop Onwlngo, Product Data And Samples 
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4. 
5. 

Reproductions for submittals to be opaque diazo prints or blueprints. 
All shop drawings and submittal data are to be In lhe English language. Use 
standard English system of measurements for all dimensions, weights. ftows, 
forces and capacities. 

B. Product Data 

1. Preparation 

a. Cleal1y mark each copy to Identify pertinent products or models. 
b. Show perlormance charact"ristlcs and capacities. 
c. Show dimensions and clearances required. 
d. Show wiring or piping diagrams and controls. 

2. Manufacturer's standard schematic drawings and diagrams: 

PART 2 PRODUCTS 

NOT USED 

PART 3 EXECUTION 

a. Modify drawings and diagrams to delete Information whloh is not 
applicable to the Work. 

b. Supplement standard Information to provide Information specifically 
applicable to the Work. 

3.01 MEASUREMENT AND PAYMENT 

A No separate paymenl will be made for work performed under this section. Include the 
cost of such work in the contract LUMP SUM PRICE .. 

END OF SECTlON 
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SECTION 01500 

TEMPORARY FACtUTlES, UTIUTIES, AND CONTROLS 

PART 1 GENERAL 

1.01 SUMMARY 

A. Section Includes 

1. Temporary Controls 

a. Baniers. 
b. Guard Ralls. 
c. Fencing. 
d. Protectlon ollhe Work. 
e. Dust Control. 
f. Water JUqulds Control and Handling. 
g. Erosion and Sedimentation Control. 

2. Construction Facilities 

a. 
b. 
c. 
d. 

Access Roads. 
Parking. 
Progress Cleaning. 
Temporary BuRdings. 

B. Related Sections 

1. Section 01700: Demobilization and Project Closeout 
2. Section 02080: Site Security 
3. Section 02100: Site PreparaUon 
4. Sectlon 02223: Backfill and Rough Grading/ Restoration 

PART 2 PRODUCTS 

2.01 MATERIALS 

A. SDt fence shall be 'Envirolence', a preassembled silt fence by MiraR, Inc., or approved 
equivalent 

B. Straw or hay bales shall have a minimum ol two bale bindings securely In place. 

C. Stakes for straw or hay dikes shall be #5 rebar, 2-lnch diameter wood, or equal, with 
sufficient length to be driven to an approximate minimum ol 18 Inches Into the ground, 
except where site condlllons prohibit. and be flush with the top of the bale. 

Temporary FacinJJn. UIJ1iiies~ and Controls 
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0. Backfill material stripped from the following sources shall not be considered suitable for 
use as topsoil or fill material . 

• Soils having a pH less than 5.5 or greater than 8.0 
• Chemically or radiologically contaminated soils. 
• Areas from which the original surface has been stripped a.nd/ or covered over 

such as borrow ph$, open mines, demolition sttes. dumps. and sanitary landfils. 

E. Water. EG&G Mound shaU provlde clean water, free from salt, oU, and other deleterious 
material from a source onstte. Water wgl be the primary means lor dust control. 

PAAT 3 EXECUTION 

3.01 TEMPORARY CONTROLS 

A. Barriers. The Contractor shall provide barriers (hlgh·vlslb11ity fencing) to restrict access 
to construction areas and to protect exist ing adjacent facilities from damage from 
construction operations and demolition. The Contractor shall provide luminescent 
reflective barricades around the perimeter of all excavation. Unless authorized by the 
Engineer, fencing shall not restrict EG&G Mound personnel's use of BuOdlng 34 and 
sunounding facl1tties. Barriers shall also be used to protect vehicular traffic. stored 
materials, she and structures from damage. 

B. Guard Rails. The Contractor shall install guard rafts as indicated on the Drawings. 

c . Fencing. The Contractor shall provide high-vlsibBity fencing around all areas of 
excavation operallons to restrict access. 

0 . Protection of ihe Work. The Contractor shall protect Installed Work and provide special 
protection where specified in Individual Speciflcalion Sections. provide temporary and 
removable protection for Installed products, and control activity In Immediate work area 
to minimize damage. The Contractor shall provide protect.lve coverings for all work 
being done in existing facilil.ies. 

E. Oust Control. The Contractor shall be solely responsible to minimize dust created by 
any and all operations to such a degree that i1 wDI not Cl'eate a public nuisance or 
endanger the safety and welfare of EG&G Mound employees and operations. The 
Contractor shall implement strict dust control measures during active construction 
periods onsite. These control measures will generally consist of water applications that 
shall be applied at a minimum of once per day during dry weather or more ohen as 
required by the Engineer to prevent dust emissions. The Contractor shall apply water to 
dirt surfaces and excavations to keep areas damp wilhout pondlng. 

The Contractor shall prevent the traveling of mud. dirt, or sediment onto Plant or public 
roadways. SpecifiCation include: 

1. Washing. Wheels oi vehicles that have been decontaminated or only entered 
non-exclusion areas, shall be cleaned to remove sediment prior to entrance onto 
the plant roed. When washing Is required. it shall be done on the 
decontaminant's pad. All sediment shall be prevented from entering any stonn 
drain, dhch, or watercourse through use of sand bags, gravel, boards, or other 
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approved melhods. Any vehicles (except haul 11\JCks) ent.ering exclusion zones 
must be decontamlnaled tliSI at the decontamlnallon pad where rinsata will be 
collected and tasted. 

Malnt.enance. The entrance shall be maintained In a condition !hat wUI prevenl 
tracking or flowing o1 sediment onto the site entrance road or public right-of· 
way. All sedlmem spnled. dropped, washed, or tracked onto the slte access 
road or EG&G Plant Roads must be removed immediately by the Contractor at 
no cost to the Engineer. 

F Water jl.lqulds Control and Handling. The Contractor "hall maintain excavations free of 
water and provide, operate, and maintain pumping equipment to protect site from 
puddling or running water. 

G. Erosion and Sedimentation Contra 

1. The Contractor shall furnish aU labor, equipment, and materials needed to 
complete the work lor erosion and sedlmemation controls as shown on the 
Drawings and specified herein. All erosion and sedimentation control work shall 
comply with applicable requirements ol governing authorities having Jurlsdlctlon. 
The Contractor shall provide the necessary straW bales, sDt fence, temporary 
and permanent seeding In accordance with Momgomery County SoD 
Conservation Service recommendations, and/ or olher temporary erosion comrol 
measures required and contain all his work activities, and as direcled by the 
Engineer . 

2. The Conlractor is responsible lor assuring !hat these controls are properly 
constructed, inslalled, maintained, and functioning. The Contractor shall provide 
maint.anance and make all necessary repairs to ensura !hat the controls are 
operating properly at no additional cost to the Engineer. Erosion control 
measures shall be established at the beginning ol construction and maintained 
by the Contractor during the entire period of construction. Onslte areas that are 
subject to damage from erosion and/or sedimentation are to be ldentifled and 
wUI recelve special attention. 

3. All land-disturbing and eanh moving activities are to be planned and conducted 
so as to minimize the size of the area to be exposed at any one time and to 
minimize the duration or exposure-

4. Surface water runoff originating upgrade or exposed areas shan be controlled to 
minimize surface water entering excavated areas and work areas. Temporary 
dillersions shall be provided by the Contractor upgradlent o1 all excavations. 
The Contractor Is responsible for the collection ol any surface water entering the 
excava1ion. This water shall be hanclled as per these Speclflcalions. 

5. Sediments collected in any temporary erosion and sediment control sii\JCtures 
downgradient of the excavated area shall transponed to the soD staging area or 
as directed by the Engineer. 

6 . Should conditions arise In the fiejd that render the Drawings or these 
Specifications lnappropriale or inadequate, the Contract()( shall Immediately 
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1. 

8. 

9. 

notify the Engineer. Additional Drawings or modifications, when required, will be 
furnished by the Engineer and will become part of the Contract Documents. 

The Contractor shall be responsible for the proper fnstallatlon and maintenance 
of all erosion and sedimentation controls throughout the Work until the Work Is 
completed and the site Is adequately stabDized to the satisfaction of the 
Engineer. At that lime, the Engineer shall grant approval for the removal of 
temporary erosion controls. 

The Contractor shaU Inspect all erosion and sedimentation controls after each 
Slorm event and on a regUlar weekly basis. A checklist shall be kept by the 
Engineer defining those controls requiring cleanout, repair, or replacement The 
Contractor shall !hen rectify the noted deficlenoles within two (2) working days 
of the date ol written notfflcatlon. 

The Contractor shall maintain aU controls as specified and remove accumulated 
sediment as directed by the Engineer and to provide proper functioning of these 
controls. The Contractor shall reSiore the slte and remove temporary drainage, 
erosion, and sedimentation controls after completion of the Work and 
stabilization of the s~e with the approval of the Engineer. 

3.03 CONSTRUCTION FAClUTlES 

A. Access Roads. The Engineer will designate existing onslte roads that may be used for 
constructlon traffic. 

B. Parking When slte space Is not adequate, olfslte contractor parking Is available. 

C. Progress aeanlng. Maintain areas free of waSie materials. debris. and rubblsl\. 
Maintain site In a clean and orderly condition. 

D. All staged or stockpiled sons containing petroleum hydrocarbons shall be covered by an 
Impervious material (Le. canvas tarp or synthetic liner or equal) and kept covered until 
they are removed from the staging area. These tarps must be ln good condition with no 
tears and shalf be tied down with sufficient stakes or weighted to prevent them from 
blowing away. Erosion, runon. and runoff control shalf also be Implemented In these 
areas In accordance with this section. 

3.04 MEASUREMENT AND PAYMENT 

A. No separate payment will be made for work performed under this section. Include the 
cost of such work In the contract LUMP SUM price. 

END OF SECTION 
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PART 1 GENERAL 

1.01 SUMMARY 

A. Section Includes 

SECTlON 01670 

TRAFAC REGULATION 

1. Signs. Signals, and DeiAces. 
2. Constructioo Par1dng Control. 
3. Ragmen. 
4 . Haul Routes. 
5. Removal. 

B. Related Sections 

t . Section 01010: Summary of Work 
2. Section 01500: Temporary FacBhies, Ulil~les, and Controls 

PART 2 PRODUCTS 

NOT USED 

PART 3 EXECUTION 

3.01 SIGNS, SIGNALS, AND DEVICES 

A. The Contractors use of traffic cones, drums, and lights wUI be approved by EG&G 
Mound and the Engineer. 

3.02 CONSTRUCTION PARKING CONTROL 

A. The Contractor shall control vehicular parking to prevem Interference with Mound traffic 
and parking and access by emergency vehicles, monitor parking of construction 
personnel's vehicles, maintain vehicular access to and through parking areas, and 
prevent parking on or adjacent to access roads or In non-designated areas. A 
designated Contra.ctor parking lot Is maintained outside the Mound Plant Contractor' s 
Gate for use when additional parking space Is needed. 

3.03 FLAGMEN 

A. The Contractor shalt provide trnined and equipped ftagmen to regulate traffic when 
construction operations or traffic encroach on Mound traffic lanes. 

3.04 HAUL ROUTES 

A. The Engineer wUI Indicate haul routes designated by Mound lor use of construction 
traffic. The Contractor shall confine construction traffic to designated haul routes, 

Traffic Regutallon 
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3.05 

provide traffte control at critical areas of haul routes to regulate traffic, to minimize 
lnr.erlerance with Mound traffic, and relocate as Work progresses, to maintain effective 
traffiC control. 

REMOVAL 

A The Contractor shall remove equipment and devices when no longer required, and 
repair damage caused by installation. 

3.06 MEASUREMENT AND PAYMENT 

A No separate payment wlll be made for work performed under tills section. tndude the 
cost of such work in the contract LUMP SUM price. 

END OF SECTION 
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SECT10N 01700 

DEMOBIUZATION AND PROJECT CLOSEOUT 

PART 1 GENERAL 

A. Section Includes 

All work" required lor the final cleanup, U1Uity terminetlon, and removal ol Conllactor's 
equipment from the site as to remova all evidence of consuuction activities, and all work 
associated with the final Inspection ol the site. 

1. Restoration and Restabillzatlon. 
2. Removal of Unsuitable Material. 
3. DemobDization. 
4. Final Cleanup. 
5. Final Inspection. 

B. Related Sections 

1. Section 02110: S~e Cleaning 
2. Section 02223: BackfDI and Rough Grading/ Restoration 

PART 2 PRODUCTS 

NOT USED 

PART 3 EXECUTION 

3.01 DEMOBIUZATION 

A. The Contractor's equipment and vehicles shall be Inspected by Mound Health Physics 
and by the Engineer prior 10 removal from the site. 

B. The Contractor shall disconnect and remove all temporary utilities and structures. 

C. The Comractor shall remove all storage and office lacBity provided under this Contract 

D. All disturbed areas shall be restored to their pre-construction state or better. 

E. The Contractor shall Inspect the site with the Engineer to assure that all work has been 
completed to his satlslaction before the retainage Is paid to the Contractor. 

3.02 RESTORATION AND RESTABIUZATION 

A. Restoration and restabillzation wUI be performed as specffied In Section 02223: Backfill 
and Rough Grading/ Restoration . 

OomobllluJjon and Proj~ Closeout 
01700 • I 



• 3.03 REMOVAl OF UNSUITABLE MATERIAL 

• 

• 

A. Material delivered to the Site, which has been detennlned by the Engineer to be 
unsultable or not in accordance with the Contract Documents. shall be removed from 
the work site and disposed of In a approved manner at no cost to the Engineer. 

3.04 FINAL CLEANUP 

A. Prior to the nnal Inspection, a final construction cleanup shaU be undertaken and shall 
consist of the removal of all mud. oa, grease. soD. gravel, trash, scrap. debris, and 
excess materials that are unsightly or may cause hazards to personnel. These materials 
shall be disposed of in accordance with state and local regulations and as approved by 
the Engineer. 

3.05 FINAL INSPECTION 

A. Upon receiving the Contractor's written request lor final Inspection and scheduling same, 
the Engineer will Inspect the she area with the Contractor and Mound personnel. The 
inspection wUI Identify and document (via a punch list) t.he additional hems required to 
declare the stte area to 'substantial cornplellon'. If, in the opinion of the Engineer the 
site area can be declared substantially complete, the Engineer wal issue a letter so 
stating to the Contractor. If, in the oplnton of the Engineer, the site area cannot be 
declared substantially complete. no such letter wil be issued and another lnspecllon wRI 
be scheduled. All punchllst items Identified by the inspecllon shall be repaired, 
replaced, or completed as required to the satisfaction of the Engineer. Anal payment 
and release of the retalnage wlll not be made untU all of the punchlist hems are reso4ved 
to the satisfaction of the Engineer. 

3.06 MEASUREMENT AND PAYMENT 

A. No separate payment will be made for work performed under this section. Include the 
cost of such work In the contract W MP SUM price. 

END OF SECTION 

FfTA llraf1 Final 04s.oo2 
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PART 1 GENERAL 

1.01 SUMMARY 

A. Section Includes 

SECTION 02060 

DEMOLITION 

Demolition of concrete FFTA pits and removal of materials from site. Removal of 
underground fuel supply and drain line piping. BuDding 34 upgrade of electrical syS1em. 

1. Qualifications. 
2. Regulatory Requirements. 
3. Preparation. 
4 . Demolition Requirements. 
5. Sequence and Schedule. 
6. Demol~ion of Concrete Slabs. 
7. Decommission of Underground Unes. 
8. Building 34 Electrical Upgrade. 

B. Related Sections 

1. 
2 . 
3. 
4. 
5. 

PART 2 PRODUCTS 

NOT USED 

PART 3 EXECUTION 

Section 01500: Temporary Faclhles, Utllhles, and Controls 
Section 01700: Demobiizalion and Project Closeout 
Section 02222: Excavalion and Staging 
Section 02223: BackiUI and Rough Grading/ Restoration 
Section 16060: Electrlcal Demolition 

3.01 REGULATORY REQUIREMENTS 

A. The Contractor shall conform to applicable codes for demolition of structures, safety of 
adjacent structures. dust control, and disposal. The Contractor shall notify the Engineer 
before starting work. 

3.02 PREPARATION 

A. The Contractor shall provide. erect, and maintain !Ofnporary barriers and security 
devices and protect existing appunenances and struetures which are not to be 
datTlCllished. removed. or upgraded. The Contractor shall prevent movement or 
settlement of adjacent slruetures. 

O..molillDtl 
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• 3.03 DEMOUTION REQUIREMENTS 

• 

• 

A. The Contractor shall conduct demolhlon. electrical installations. and decommissioning 
activities to minimize Interference with adjacent structures The Contractor shall cease 
operaiJons Immediately if adjacent strudures appear to be In danger and notify the 
Engineer. The Contractor shall not resume operations unt~ directed by the Engineer. 
The Contractor shall conduct operations with minimum interference to EG&G Mound 
operations and employees and maintain egress and access at all times. 

3.04 SEQUENCE AND SCHEDUUE 

A. The Contractor shall perfonn work in stages to accommodate EG&G Mound's 
occupancy and use requirements during the demolition. decommission. and upgrade 
periods. 

3.05 DEMOUTlON OF CONCRETE SLABS 

A. Alter scarification operations and cleanup of scarified material and sediment have 
occurred. the two existlng concrete FFTA pits will be demolished. The Contractor shall 
break the concrete slabs Into manageable sl2e pieces suitable for offsite disposal at a 
municipal landfill. Prior to offsite disposal. Mound Health Physics personnelwnl wipe 
sample the debris to verify that elevated radiological contamination does not exist on the 
surface of the concrete debris. Once the concrete debris has been removed from the 
FFTA location, excavatlon of potentially contaminated so~ wOI occur as per Section 
02222: Excavation and Staging . 

3.06 DECOMMISSION OF UNDERGROUND UNES 

A. Underground fuel supply and drain lines associated with past FFT A pit operations wOI be 
decontaminated and removed as part of the removal activity. The Contractor shall 
decontaminate the underground lines with a method approved by the Engineer. Alter 
decontamination. the Contractor shall excavate and remove the drain lines as specified 
In Section 02222: Excavation and Staging and as shown on the Drawings. Mound 
Health Physics personnel wUI screen and wipe sample the removed piping to verify that 
elevated radiation Is not present on the surface of the piping prior to offs"e disposal in a 
municipal landfill. Sampling ol the base of the excavation w~l be perfonned by the 
Engineer to detennine the el<tent, if any, of contamination resulting from use of the 
underground lines. Excavation and sampling of the son will be as specified In Section 
02222: ExcavaiJon and Staging, and Section 02130: Soil Sampling. Backfill o1 the 
excavation wnt be In accordance with Section 02223: Backfill and Rough 
Grading/Restoration. 

3.07 BUILDING 34 EUECTRICAL UPGRADE 

A. Minor demolition at Building 34 may occur as a result of electrical upgrades and 
el<tenslon detaOed in Section 16060: Electrical Demolition. 

FFf A O.all Final 045-0CI2 
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• 3.08 MEASUREMENT AND PAYMENT 

• 

• 

A. No sepai'Ble paymen1 wll be made fOf wonc performed under this seciJon Include the 
0051 ol such work In lhe conlract LUMP SUM price_ 

END OF SECTION 

FfTA Draft Final 0"5«12 
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SITE SECURITY 
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PART 1 GENERAL 

1.01 SUMMARY 

A. Section Includes 

1. Entrance Control. 

SECTION 02080 

SITE SECURITY 

2. Site Secun'ty Protocols. 
3. Enuance Gate. 
4. Sfte Security. 
5. Security Emergencies. 

B. Related Section 

1. Section 01010: Summary of Work 

PART 2 PRODUCTS 

NOT USED 

PAAT 3 EXECUTION 

3.01 ENTRANCE CONTROL 

A. The Mound Plant is In operation 24 hrs per day. The slte security is controlled during 
normal operating hours by EG&G Mound security personnel The Contractor's 
personnel must abide by and follow Mound Plant security P<"ocedures at all tlmes when 
onsfte. Before any Contractor personnel are permitted to conduct work onsfte, an initial 
Mound Plant safety and orientatlon uaining sesslon must be attended. It is a 1/ 2 hour 
presentation sponsored by EG&G Mound. Scheduling of anendance at the EG&G 
Mound orientation training shall be coordinated with the Engineer. 

3.02 SITE SECURITY PROTOCOLS 

A. The Contractor's security protocols must conform to the EG&G Mound. All personnel 
onslte must display a Mound Issue identiflCation badge and radiation dosimeter which is 
issued by security upon entering the Mound Plant and submitted to security upon 
departing the Plant 

3.03 ENTRANCE GATE 

A. The Contractor shall only be allowed to the sfte through the Contractor's entrance gate 
on the south side ol the Plant from Benner Road . 



• 3.04 SITE SECURITY 

• 

A. The Contractor is responsible for the security of all project personnel, equipment, 
vehicles, field offiCes, sheds, employee lacR"ies, and laboratory !acUities during the 
active construction period. 

The Contractor shall provide the proper control over all of his vehicles entering, lealling, 
and on the slte. The Contractor's vehicles shall park only In the area designated by the 
Engineer and EG&G Mound. These vehicles shall maintain a vehicle Inspection checklist 
that is to be kept current on a weekly basis. All vehicles entering the Mound Plant shall 
display a Mound vehicle registration obtained from the Engineer. All construction 
equipment is subjOOI to an inspection by Mound Construction Safety Department upon 
entering the site. 

3.05 SECURITY EMERGENCIES 

A. The Contractor shall coordinate with the Engineer and Mound operational personnel and 
With local law enforcement offiCials Q.e., pollee/ sheriff, highway patrol. emergency 
medical corps units, fire department, and utJ1ity emergency teams) to map out 
contingency plans for any emergency sHuation. The Are Flghtlng Training Area Site 
Health and Safety Plan detafls specific procedures for emergency s"uatlons. 

3.06 MEASUREMENT AND PAYMENT 

A. No separate payment will be made for work performed under this section. Include the 
cost of such work in the contract LUMP SUM PRICE . 

END OF SECTION 

s; .. Security 
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SECTION 02100 

SITE PREPARATION 

PART 1 GENERAL 

A. This section describes she preparation work required to be accomplished prior to the 
start or the actual cleanup worlc. Precise sequence or the site preparation activitles Is 
the responsibBity or the Contractor with approval by the Engineer 

1.01 SUMMARY 

A. Section lndudes 

1. Protection of Survey Controls/Roads/Equipment 
2. Utflhies. 
3. Steglng Area. 
4. Oust Control. 
6. Health and Safety. 
6. Clearing and Grubbing. 
7. Eroslon and Runoff Control. 
8. Soli Excavation/Steging. 
9. Uquids Handling 
10. Temporary Access Roads. 
11. Site Security. 
12. Decontemination Area(s) • 

B. Related Sections 

1. Section 01500: Temporary FacUlties, Utnities, and Controls 
2. Section 02080: Site Security 
3. Section 02222: Excavation and Staging 
4. Section 02200: Earthwork 

PART 2 PRODUCTS 

NOT USED 

PART 3 EXECUTION 

3.01 PROTECTION OF SURVEY CONTROLS/ ROADS/EQUIPMENT 

A. The Contractor shall protect and maintain survey and grid stakes, fences, and roads 
against damage from equipment and vehicular traffic. Any damage shall be repaired by 
the Contractor at no cost to the Engineer. 

3.02 UTlUTIES 

A. The Contractor shaD protect utilty lines or appurtenances that are to remain. Any 
damage shall be repaired by the Contractor a1 no cost to the Engineer . 

FFTA Dnlh nnal 045-002 
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The Engineer does not guarantee the accuracy ol the locations for existing subsurface 
piping, utDilles, and structures shown on the Drawings, nor does the Engineer guarantee 
that all subsurface structures are shown. The Contractor shall verify the location and 
ei!Mitlon of all undaground utgftles and structures before the stan of work 

The Mound ConstructJon Safety Inspector shall clear al.l areas prior to excavation. The 
Contractor shall notify the Engineer prior to any intrusive actlvities such that 
arrangements with the Mound Conslrucllon Safety Inspector can be made. 

3.03 STAGING AREAS 

A. An onslte staging and stockpiling area necessary for site work actillilies shall be 
constructed by the Contractor per these Specifications and as shown on the Drawings. 
This area shall be constructed during site preparation actiVities. 

3.04 DUST CONTROL 

A. The Contractor shall adhere to the protocols for the controj of dust as specified In 
Section 01500: Temporary Utilities and Controls, during all site preparation activlties. 

3.05 HEALTH AND SAFETY 

A. The Contractor shall comply with the WESTON FFTA Health and Safety Plan as 
amended and Mound Plant construction and safety protocols. 

3.06 CLEARING AND GRUBBING 

A. The araa designated for remediation shan be cleared and grubbed, if required, prior to 
the lnitlation ol soUs excavation. 

3.07 EROSION AND RUNOFF CONTROL 

A. The Contractor shall construct temporary construction erosion and runoff control at the 
site as required for the designated site area, and as specified In Section 01500: 
Temporary Facllitles, Utilities, and Controls. 

3.08 SOIL EXCAVATION/ STAGING 

A. The Contractor shall prepare lor soD removal activities at the site as required for the 
designated site area, and as specified In Sectlon 02222: Excavation and Staging, 
Including soil handling and stockpile areas. 

3.09 UOUIDS HANDUNG 

A. The Contractor shalf set up permanent facllitles and procedures lor collecting liquids as 
specified and as shown on the Drawings . 

Sita Pr_,allon 
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• 3.10 SITE SECURITY 

• 

• 

A. The Contractor shall provide the necessary she security measures at the site to protect 
his equipment, materials, and supplies. The Engineer Is not responsible for any damage 
to the Contractor's equipment, vehldes. supplies, etc. due to unauthorized entry. 

3.11 DECONTAMINATION AREA 

A. The Contractor shall perform decontamination In the areas specified In the Drawings for 
personnel and construction equipment decontamination. The requirements for 
construction equipment decontamination are provided In Section 02110: Site Cleaning 

The Contractor shall provide a method of decontamination of construction equipment 
and any other procedures/methods required In the Specifications for approval prior lo 
commencement of related construction activities. 

3.12 MEASUREMENT AND PAYMENT 

A. No separate payment will be made for work performed under lhis section. Include the 
cost of such work ln the contract LUMP SUM PRICE. 

END OF SECTION 

Si"' Propatadon 
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SECTION 02110 

SITE CLEANING 

PART I GENERAL 

1.01 SUMMARY 

The Contractor shall comply with the following requirements: 

• Conduct cleanlr~g and disposal operations to comply with federal, state, and 
local codes, ordinances, regulations. and pollution control taws. 

• Use only those cleaning materials and methods that shalt not create hazards to 
health or property. 

A. Secllon Includes 

Procedures for daDy. maintenance. and final cleaning of the site and construction 
equipment 

B. Related Sections 

1. Section 01700: Demobilization and Project Ooseout 
2. Section 02100: Sfte Preparation 

PART 2 PRODUCTS 

NOT USED 

PART 3 EXECUTION 

3.01 The Contractor shall execute daHy cleaning of the sfte to collect any accumulation of waste 
materials, discarded safety/protective equipment, debris, refuse, and rubbish. Collected material 
shall be placed In proper containers (provided by Mound} at approved staging/storage areas lor 
disposal. Personal Protective Equipment (PPE) shall be segregated by the Contractor and 
screened by Mound Health Physics personnel prior to disposal. 

3.02 The Contractor shall remove any collected sediment from erosion control !acUities. The 
Contractor Is responsible for the handling and loading for disposal of these sediments as 
directed by the Engineer. 

3.03 Construction waste and excess construction materials generated by the Contractor shall be 
removed from the sfte and disposed of by the Contractor. In accordance with federal, suue, and 
local regulations. 

3.04 The Contractor shalt remove all TPH·free refuse generated as pan of the work under the 
Contract and dispose of these materials at an approved offsite disposallacDiry. 

3.05 As part of the decommissioning of fuel supply and drain lines, the Contractor shall 
decontaminate the drain lines wfth a method approved by 1he Engineer • 

Sit• O.anlng 
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3.06 AJ. the completion of the WO<k, the Contractor shall decontaminate all construction equipment 
(te., vehicles. excavators, hand tools, etc.) used in exclusion zones (defined In the WESTON 
FFT A Health and Safety Plan) prior to demobllizatlon from the slte. Decontamination shall occur 
In areas defined on the Drawings 0< In areas approved by the Engineer and shall Include a wash 
with Alconox: followed by a high-pressure rinse. Scraening and wipe sampling will be performed 
on the surfaces of excavatO< tires and bucket by Mound Health Physics personnel to verify the 
absence of elevated radlologlcaJ contamination. 

3.07 Prior to final completion of the Work. the Contractor shall conduct an Inspection of all Work 
areas with the Engineer to verify that the entire site Is clear of all waste materials, debris, refuse, 
and rubbish generated as a result of the slte actlvitles Included in the contract A certification of 
final cleaning shall be provided to the Engineer. 

3.08 Excavation and miscellaneous equipment working inside an exclusion zone that comes In 
contact with soil shall be decontaminated prior to moving outside of the exclusion zone and Into 
another work area. II only the bucl<et of the excavation equipment comes in contact with soils 
containing petroleum hydrocarbons or enters the excluslon zone, the bucket may be cleaned of 
gross contamination, wmpped In plastic, and the excavation equipment moved to another work 
area. In addhion, heavy mBI plastic or other Impenetrable barrier material may be placed under 
the trucks/Wheels ol equipment entering the exclusion zone to allow the equipment to work 
' clean'. Equipment kept clean may not have to be decontaminated before moving out of the 
exclusion zone. The Contractor and the Engineer must inspect the equipment to determine If it 
remained clean and If they agree the! the equipment rernaJned dean, it may be moved without 
decontamination. II determined thet the equipment ls not dean, it must be decontaminated prior 
to removal from the exclusion zone . 

3.09 MEASUREMENT AND PAYMENT 

A. No separate payment will be made lor work performed under this section. Include the 
C0S1 of such work In the contract LUMP SUM PRICE. 

END OF SECTION 

$to Ooanlng 
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SECTION 02120 

SITE SURVEY AND SURVEY CONTROL 

PART 1 GENERAL 

1.01 SUMMARY 

A. Section Includes 

1. Gon<>ral 
2. Pil Excavation. 
3. Treatmenl Pad Earthwork. 
4. Backfill and Anal Grading. 

B. Related Sections 

1. Section 02100: She Preparation 
2. Section 02110: Sfte Cleaning 
3 Section 02130: Soft Sampling 
4. Section 02222: Excavation and Staging 
5. Section 02223. SackfUl and Rough Grading/Restoration 

PART 2 PRODUCTS 

NOT USED 

PART 3 EXECUTION 

3.01 GENERAL 

A. The Contractor wUI perform all surveying as necessary for the performance of the Work. 
The Contractor wDI be responsible for laying out the soli excavation area, treatmelll pad 
locations and elllllations. and the treatment pad roof structure to be constructed: 
providing a survey of the existing surface elllllations (topographical survey of each area), 
performing any Intermediate surveying as needed; performing final survey of fJXcavated 
depths and dimensions: and providing a final grade survey of backfUied areas. The 
Engineer wUI establish sample locations and the depth confirmations In relation to 
regulatory requirements Anal volume surveys for payment to the Contractor, wBI be 
performed by the Contractor. The Contractor may provide Intermediate surveying as 
needed to assess the progress of his Work, but at no cost to the Engineer. 

B. The Contractor shall coordinate all survey work with the Engineer prior to and during 
Work actMtles at the stte. The Contractor wUI be held responsible for delays as a resUlt 
of the Contractor not coord1nating his schedule with the Englneer. 

C. The Engineer shall request the Contractor to eslablish any temporary benchmarks as 
required for performance of the Work. 

D. The survey markers shall be re-established by the Conlractor's Surveyor as necessary 
until all areas have been excavated. If a survey marker 1s disturbed or temporarily 

FFTA llnlft Anal 045-002 
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3.02 

removed by the Contractor during excavation w'llhout authorization from the Engineer, it 
w•l be re-established by the Contractor and the costs borne by the Contractor. The 
Contractor Is responsible for protecting survey markers in worl< areas 

PIT EXCAVATION 

A. The Contractor shall notify the Engineer when the excavation Is approaching the limits of 
excavation shown on the Drawings. The Contractor's Surveyor wDI then survey the 
excavation and the Engineer will determine if the removal design depth has been 
reached. Additional excavation in the pits wiU be maintllined by intermediate surveys 
unta the Engln""r notifios the Contractor that the m<cavation is complete. The 
Contractor wm then survey the excavation to determine final excavation dimensions prior 
to backfilling. Excavation beyond removal design limits shall be determined by the 
results ol the fiBid screening and verification sampling on the bottom and side walls of 
the excavation. Veriftcatlon wil be known within 24 hours of sampling. 

3.03 TREATMENT PAD EARTHWORK 

A. The Contractor shaD notify the Engineer when the excavation ol each area has reached 
the initial excavation limits, or less as instructed by the Engineer . The Contractor's 
Surveyor wOI then survey the area to verily the depths excavated and f~led. Addhlonal 
excavation will be maintained by intermediate surveys uniU the Engineer notifies the 
Contractor that excavation is complete. The Contractor wUithen survey the areas for 
final excavated dimensions and depths prior to treatment pad construction. 

3.04 BACKFILL AND FINAL GRADING 

The Contractor shall notify the Engineer prior to backfilling activities In each area and 
estllbllsh any backfBI requirements necessary for the performance of the Work. 

B. The Contractor shall notify the Engineer when rough grading Is near completion. The 
Contractor shall worl< with the Engineer In establishing final grades at the excavation and 
trenching areas. The Contractor will perform, if necessary, Intermediate surveying of 
grading operations to assess the Contractor's progress. The Contractor wm provide final 
grade surveys of backfilled/ disturbed areas. 

3.05 MEASUREMENT AND PAYMENT 

A. No separate payment wiU be made lor worl< performed under this section. Include the 
cost of such work In the contract LUMP SUM PRICE. 

END OF SECTION 

Sao Sutvey And Survey Conltol 
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SECTION 02t30 

SOIL SAMPUNG 

PART t GENERAL 

1.01 SUMMARY 

A- Section InclUdes 

1. So~ Sampling 

B. Related Sections 

1. Section 02120: Site Survey and Survey Control 
2. Section 02222: Excavation and Staging 
3. Section 02225: Trenching 

PART 2 PRODUCTS 

NOT USED 

PART 3 EXECUTION 

3.01 CHEMICAL SOIL SAMPUNG 

The Contractor Is prol'llbhed from performing any chemical analyses of soU or water 
from the site. Verification sampling wUI be performed by the Engineer. The Contractor 
Is responsible for providing all the manpower, equipment, and materials to excavate to 
cleanup levels in the areas (surface and subsurfaca soil and fuel supply and drain lines) 
Identified on the Drawings and as speciflt!d In Section 02222: Excavation and Staging. 
The Contractor shall coordinate hls excavation actMtles with the Engineer to 
accommodate the required verification sampling and analysis. 

B. SoU samples wUI be collected by the Engineer from excavated areas to verffy that the 
cleanup crheria has been achieved or to detennine ff further excavation Is necessary. 
The Contractor shall excavate to the estimated limhs of FFTA Pit #2 as shown on the 
Drawings. after which the Engineer will perfonn verification screening and sampling. 
Additional screening and sampling by the Engineer wUi be performed along the base of 
the trenches created by the removal of the fuel supply and drain lines. 

C. The Contractor shaU closely coordinate his excavation activities whh sampling and 
analysis activities through the Engineer to provide the most efficient excavation and 
sampling schedule. 

The Engineer shall not be held responsible lor delays in the excavation schedule as a 
result of the Contractor not coordinating his activities with the Engineer with regard to 
the sampling and analysis activities required at each excavation area. 

$oil So.mptlng 
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0 . lnllial, intermediate. and fllllll sutveying to delineate pit and trench areas and to define 
the extent of excava!Jon wQI be performed by the Contractor as specified In Section 
2120: Slle Sutvey and Survey Control. 

E. After the Contractor has excavated the initial depth of soD from the pit and removed 
piping associated with the fuel supply and drain lines as directed by the Engineer, the 
Engineer may choose to perform screening activities, continue excavation. or to conduct 
verification sampling to determine lf the applicable cleanup criteria have been achieved. 

F The Contractor shall maintain close contact with the Engineer to determine where 
excavation will proe<IC>d if tho Enginoor chooses to continuo excavation prior to 
verifJCation sampling. 

G. VerHlcalion sampling at the pit excavation will be conducted by the Engineer unless 
excavation In this area extends to subsurface depths that require remote sampling. 

H. When verification results have been received, the Engineer wUI direct the Contractor to 
stop excavation or to continue excavation in the specified areas. Verificaljon sampling 
wm be repeated in areas where excavation continues. 

3.02 PHYSICAL SOIL SAMPUNG 

A. The Contractor wUI perform all physical soU sampling as required by the Specifications. 
This physical soD sampling Includes three separate undisturbed soU samples from both 
the primary and secondary liners or each of the two treatment pads. These samples are 
to be analyzed for hydraulic conductivtty using a Aexible Wall Permeameter by test 
method SW846 Method 9100 or equlvalenL Resl.fls of these tests shall confirm a 
hydraUlic conductivity or 1 x to• cm/ s or less. 

B. The Contractor shall submit Information on his proposed laboratory in accordance with 
Section 01340: Shop Drawings, Product Data and Samples. 

C. Sufficient tlme must be given for approval of shop draWing submittal for laboratory to 
begin work. 

3.03 MEASUREMENT AND PAYMENT 

A. No separate payment wm be made for work performed under this section. Include the 
cost of such work in the contract LUMP SUM PRICE. 

END OF SECTION 
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SECTION 02200 

EARTHWORK 

PART 1 GENERAL 

1.1 SUMMARY 

A Section Includes 

1. Staging An!a. 
2. Treatment Pads. 

B. Related Sections 

1. Section 01700: DemobUizatlon and Project aoseout 
2. Section 02080: SiTe Security 
3. Section 02100: Sh.e Preparation 
4. Sect.lon 02223: Bacl<fill and Rough Grading/Restoration 

PART 2 PRODUCTS 

2.01 MATERIALS 

I 

A Collection System Drainage Sand 

1. Shall consist of sand, stone sand, stone screenings or slag sand free from clay 
balls and adherent films of clay or ocher rnaner. 

2. Grading requirements: 

Sieve Size I Percent Passing 

3/8 100 

No. 4 95-100 

No. 16 so..oo 

No. 30 31).60 

No. SO 15-35 

No. 100 0-20 

B. Oay Backfill 

1. Unified Sol aasslflcatlon: CL, CH, or CL,ML A minimum of 55% passing No. 
200 steve, a liquid limit of 30 or grea1er, a clay size fraction (0.005 mm) of 25% 

I 
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or greater and a hydraulic conductivity of I x 10'" cm/ s or less. The day must 
be compacled to 100% standard Proctor denslty at 2~ percenl above its 
optimum moisture content 

Riprap maximum laboratory dry density. 

1. Riprap shall be reasonably well-graded from lhe smallest to the largest size 
specified and will be controlled by visual Inspection. The size of stone will be 
controlled by visual inspection. Surge stone shall be 3-inch to 7-fnch stone. 

2. Rlprap Gradation 

Graded Rock Size (ln.) 

Maximum o .. Minimum 

6 3 2 

12 6 3 

18 9 5 

24 12 7 

30 15 12 

Coarse Aggregate 

1. Stabiiz.ed Construction Entrance as directed by the Engineer. AASHTO No. I 
generally meeting the following gradation requirements: 

Sieye Size 

4 Inch 
3* 1nch 
2* Inch 
IY.Inch 
o/. inch 

Percent Passjng 

100 
90 . 100 
25-60 
0. 15 
0-5 

2. F~ter Berm and Pipe Bedding. AASHTO No. 67 genelally meeting the following 
gradation requirements: 

Sieve Size 

1 Inch 
o/.lnch 
~inch 

No. 4 
No.8 

Perpent Passing 

100 
90 . 100 
20 - 55 
0 . 10 
0 - 5 

FfT~ Croh Anal 04~ 
Jutwo 1119' 
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3. Site Access Roads, Oesllting Structures, Gravel OU!Jets. AASHTO No 3 
generally meeting the following gradation requirements: 

Sleye S!za 

2~ Inch 
21nch 
1 ~ inch 
1 Inch 
~Inch 

Percent Passing 

100 
90. 100 
35 . 70 
0 - 15 
0 - 5 

4. Equipment Area Backfill as directed by the Engineer. Generally meeting the 
following gradation requirements: 

Sieye Size 

1% Inch 
1 Inch 
%Inch 
No.4 
No. 8 

Percent Passing 

100 
90 - 100 
25 - 60 
0 - 10 
0-5 

PART 3 EXECUTION 

3.o1 STAGING AREA 

A. A temporary soD staging area wil be constructed at the location shown on the Drawings. 
An area approximately 40 feet by 60 feet will be cleared of debris. Soil within the 40 x 
60 toot area will be reshaped to create a berm around the perimeter. The berm and 
staging area will be covered with 20 mn HOPE liner secured With anchor trenches along 
the outside perimeter ol the berm. 

3.02 TREATMENT PADS 

A. The Contractor shall excavate as required to accommodate roof column footings. The 
Contractor shall grade the top perimeter of excavation to prevent surface water from 
draining into excavation, and remove lumped subsoU, boulders, and rock up to 1 cu yd 
measured by volume. The Engineer shall be Immediately notified of unexpected 
subsurface conditions. The Contractor shall discontinue affecled Work in area until 
notifled by the Engineer to resume work. Relics, antiques, or items of historical 
significance remain the property of EG&G Mound. The Contractor shall obtain direction 
from the Engineer or EG&G Mound regarding method of removal of historically
significant items. The Contractor shall correct unauthorized excavation at no extra cost 
to Engineer. 

8 . The permanent treatment pads are to be constructed as Indicated on the Drawings 
using a two liner clay construction, separated by a permeable leachate collection layer. 
The primary liner Is to be constructed of 12 inches compacted clay. It shall be 
compacted to 100 percent of standard proctor (ASTM 0 698), maximum laboratory dry 
density. The compaction shall be lacDitated by a sheepsfoot vibratory roller or approved 
equal in three-Inch compacted lilts. The leachate collection layer is to be constructed 
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c. 

D. 

with drainage sand layered between two polyester, nonw011en geotextUes to a minimum 
depth ol eight Inches. The drainage collection network wUI consist of a four-inch 
diameter Schedule 80, perforated PVC drainpipe. The secondary liner Is to be 
constructed ol six inches compacted clay monolithically combined with the primary liner. 
It shall be compacted to a minimum dry density of 100 percent of SUindard prOdor with 
saturation after compaction at least 85 percent. The pipe shall be covered with a 
polyester, nonw011en gecxextile and bacl<filled with the drainage sand. 

The following tests will be performed at a frequency of three {3) evenly distributed 
preconstruction soD samples from the borrow source: 

Parameters 

Sol Type 

Moisture Content 

Moisture-Density 
Strength 

Hydraulic ConductMty 

Methods 

Particle Size Analysis 
Atterberg Umits 
SoU Classification 
Oven Dry 
Nudear 
Standard Proctor 
Unconfltled Compressive 
Triaxial Compressive 
Flexible Wall Penneameter 

Construction testing lrequencles shall be as follows: 

soil classiflCalion one test per t ,000 cy 
particle size analysis one test per 2,000 cy 
Allmbury Umits one test per 2,000 cy 
moisture content ones test P1!f 500 cy 

(at least one P1!f day during compactlon) 
moisture/ density one test per 5,000 cy 

Test 
Methods 

ASTM 0422 
ASTM 04318 
ASTM D2487 
ASTM D2216 
ASTM D3017 
ASTM 0698 
ASTM D2166 
ASTM D2850 
SW 846 Method 9100 
or EquiValent 

For construction quality evaluation alter compaction, a field moisturej denslty test wOI be 
performed 8V8fY 10.000 sf and three {3) undisturbed hydraulic conductivity tests will be 
performed on completed clay liners. The clay cover wBI be placed In accordance with 
the construction plans and specifications. 

3.03 MEASUREMENT AND PAYMENT 

A No separate payment will be made for work performed under this section. Include the 
cost of such Work fn the contract LUMP SUM price. 

END OF SECTION 
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PART 1 GENERAL 

1.01 SUMMARY 

A. Section lncludos 

1. PreparatiOn 
2. Excavation. 
3 $holing. 
4 Staglllg 

SECTION 02222 

EXCAVATION AND STAGING 

5. Field Quality Control 
6 Protection. 

B. Related SectiOns 

1. Section 01500. Temporary Faclkles, UtBitles, and Controls 
2. Section 02.223. Backfill and Rough Grading/ Restoration 
3. Section 02225: Trenching 

PART 2 PRODUCTS 

NOT USED 

PART 3 EXECUTION 

3.01 PREPARATION 

A. The Contractor shall identify required lines, levels, contours, and datum, and verify that 
survey benchmark and Intended elevations tor the Work are as Indicated. The 
Contractor shall notify the Eng•neer prior to any excavation actMties such that the 
Engineer can schedule the Mound Construction Safety Inspector to clear the area and 
Identify known underground, above ground, and aerial util~ies. Stake and ftag locatiOns 
The Contractor shall protect abolle and below grade utiltles which are to remain, prOtect 
bench marks, existing structures. paving, and curbs from excavation equipment and 
vehic:Uar traffiC. 

B Prior to beginning excavatiOn of the pit, the Contractor shall oblaln and unload sufficlent 
shoring materials to support the anticipated excavallon. 

3-02 EXCAVATION 

A. General. The Contraclor shall perform site preparation actMties as specified In Section 
02100: Stte Preparation. Demolition ol the concrete FFTA pits wll be performed as 
spocffled In Section 02060: Demol1tlon. Prior to excavation, the pit area to be 
excavated and underground lines to be decornmlssloned wiD be SUf\leYed as per Section 
02120: Site Survey and Survey Control . 
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B. 

c. 

Pit Excavation. The Contractor shall excavate the pit to llmhs specHied on the Drawings 
and use shoring as required and speclfled In this Section. The Contractor shall 
immediately notify the Engineer of unelepected subsurface conditions and continue work 
only when notlfled to do so by the Engineer. Once the Contractor reaches the 
estimated limits of excavation, the Engineer wDI perform screening and/or verification 
sampling as speclfled In Section 02130: SoD Sampling. in order to detenmlne ~the 
cleanup critelria have been achieved. The Contractor shall perform additional 
excavation at the direction of the Engineer, untO verillcatlon sampling conllnms adequate 
removal of contaminated soB. Backfill operations will be as specifled In Secllon 02223: 
Bacl<fdl and Rough Grading/Restoration. 

Underground Unes Demolition. Underground fuel supply and drain lines associated with 
past FFT A operations at locations shown on Drawings wQI be decontaminated as 
specified in Section 02110: Site Cleaning. Mer the area has been cleared by the 
Mound Construction Safety Inspector, the Contractor shall excavate down to the piping. 
II the Engineer deems soli removed from above the pipes to be appropriate by field 
screening sampling, h wm be staged and used to backfill the excavation. II the material 
is found to be contaminated, it wDI be placed in the soil staging area. The Contractor 
shall then excavate and remove the underground piping, separallng it from potenllally· 
contaminated soil. The Contractor shall dispose of the piping as specified. Once the 
piping has been removed from the excavation, the Engineer wm sample the soil at the 
base of the excavation to detenmine if contamination has occurred from the use of the 
pipes. At the direction of the Engineer, the Contractor shall elCcavate and stage all soil 
deemed by the Engineer to be contaminated above cleanup levels. The alCcavaJion wUI 
be backfilled as specified In Section 02223: Backfill and Rough Grading/Restoration 
following approval of the Engineer that all contaminated soil above cleanup levels has 
been removed. 

3.03 SHORING 

A. Surcharge loads due to construction equipment shall not be permined wilhln 5 feet 
(t.524 m) of the top of any excavation. Shoring or otherwise stabilizing the excavation 
sides will be required to reach the required depth. The Contractor shall me whh the 
Engineer copies of drawings for the same prepared and signed by a CMI Engineer duly 
registered in the State of Ohio before commencing excavation. The sides of the 
excavation shall be supported with plank sheeting and bracing, or with an approved 
tnench box, In such a manner as to prevent caving of the sides of the excavation. 
Space left by whhdrawal of sheeting or shoring shall be filled completely wilh dry 
granular material blown or rammed in place. All excavations deeper than 5.feet (I .524 
m) shall be shored. Shoring may be required on less than 5 feet deep over excavation. 

B. Support. The Contractor Is required to provide proper support for aU excavation:; to 
meet OSHA requirement for access of sampling personnel, if sampling personnel must 
enter the excavation area This may Include benching or other excavation suppon 
methods to stebDize the sides of the excavation. Contractor wUI perform this work in a 
manner that wDI minimize the amount of extraneous soD excavated or shoring materials 
used that may have to be treated as material containing petroleum hydrocarbons. 

E'xcavauon And Staging 
OZi!22. 2 
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A. The Contractor shall Slage all material from excavations deemed by the Engineer to not 
meet cleanup levels In the Slaging area. 

3.05 AElD OUAUT't' CONlliOL 

A. Aeld inspection wUI be pe!formed by the Engineer under provisions of Section 02130: 
SoD Sampling. The Contractor shall provide lor viSl.Jal inspection ol bearing surfaces. 

3.06 PROTECTION 

A. The Contractor shall protect excavations by methods required to prevent cave-in or 
loose sol from falling into excavation, and protect bonom or excavations and soU 
adjacent to and beneath foundation. from freezing. 

3.07 MEASUREMENT AND PAYMENT 

A. Separate payment will be made lor excavation ol contaminated sol. Include the cost of 
all other work In this sec1lon In the contract WMP SUM PRICE. 

END OF SECTION 

FFTA Oralt Flnall)l$002 
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SECTION 02223 

BACKFILL AND ROUGH GRADING/ RESTORATION 

PART t GENERAL 

t.01 SUMMARY 

1.02 

A. Section Includes 

1. Examination. 
2. Preparation. 
3. Backfiling. 
4. Fll!ld Quality Control. 
5. Protection of Ftnished Work. 
6. Ftnal Grading. 
7. Restoration. 

B. Related Sections 

1. Section 02200: Earthwork 
2. Section 02222: Excavation And Staging 
3. Section 02225: Trenching 

REFERENCES 

ANSifASTM C136 • Method tor Sieve Analysis of Ftne and Coarse Aggregates. 

ANSI/ASTM 0698- Test Methods tor Moisture-Density Relations of SoBs and SoU-Aggregate 
Mixtures, Using 5.5 lb (2.49 kg) Rammer and 12 inch (304.8 mm) Drop. 

ANSIJASTM D1556 - Test Method for Density ol So~ In Place by the Sand-Cone Method. 

ANSI/ASTM D1SS7 ·Test Methods for Moisture-Density Relations of sons and Soil-Aggregate 
Mbc!ures Using tO lb (4.54 kg) Rammer and 18 inch (457 mm) Drop. 

State of Ohio Department of Transportation Construction and Material Specifications, January 1, 
1993. 

1.03 SUBMmALS 

A. Submh Certificates of Compliance to the Engineer before delivery of backfill or seed 
materialS. 

lladdil Mel Rough GrodingJAa-•oon 
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2.01 BACKFILl, SAND, STONE, ClAY 

A. The following suppliers have been pre-approved by EG&G Mound as acceptable 
sources of materials to be brought on site. If desired by the Contractor, prior approval 
ol alternate suppliers, at no cost to Engineer. may be obtained in accordance with 
Mound approval procedures. 

1. Crushed Slone-Mr. Ken Coats, American Aggregates Philipsburg Operation; 
9843 Dayton-Greenville Pike. Brookville. OH 45300 

2. Sand and Gravei- Mr. Ken Coats. American Aggregates Franklin Operation; 7533 
Franklin-Trenton Road, Franklin, OH 45005 

3 . Sand and Gravei-Mr. Scon Weldle, Weidle Sand and Gravel: St. Rts. 4 & 123, 
P.O. Box 247, Germantown, OH 45327 

4. Clay-Mr. Doug Jones, Broadway Sand and Gravel, 2000 Sand Ridge Road, 
Moraine, OH 45439 (pit located on Calumet Drive In Dayton, OH) 

PART 3 EXECUTION 

3.0t EXAMINATION 

A. The Contractor shall verily that lit materials to be reused are acceptable to the 
Engineer. 

3.02 PREPARATION 

A. The Contractor shall compact subgrade to density requirements for subsequent backfill 
materials and cut out soft areas of subgrade not capable of lnsltu compaction, backfill 
with lUI as specified or shown on the Drawings, and compact to density equal to or 
greater than requirements for subsequent bacl<fill material. 

B. Prior to placement of aggregate base course material at gravel areas, the Contractor 
shall compact subsoU to 90 percent of fts maximum dry density in accordance with 
ANSif ASTM 0698. The flnal excavatlons of an remediation areas will be de-watered 
prior to backfilling after the verification sampling has Indicated that the fmal depths have 
been achieved. Testing wUI be performed by the Engineer uslng a nuclear denslty 
gauge. 

C. Before lUI placement commences, and as directed by the Engineer, the exposed final 
excavation surfaces shall be proofrOIIed, Where practical, using a smooth drum rOller 
operated In the static mode In accessible shallow soil areas and by remote means (small 
roller anached to end of backhoe bucket simUar to lha! used in tranch backfilling 
operations) in pits and deep soB excavation areas. For congested shallow soil areas, a 
hand-operated roller or tamper of appropriate size shall be used unless otherwise 
specified by the Engineer. A minimum of lour (4) passes of the roller or tamper shall be 
completed over the entire subgrade within the area to be llllecl. Following completion of 
this actlllity. the entire exposed surface shall be visually Inspected by the Engineer . 
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D. 

ShoUd any soft. loose, or othetwise unstable areas be deteaed by the visual 
onspection/problng activhies, lhese areas shall be recompacted to densdy these 
materials to the satisiaction ol the Engineer. If these materials cannot be densilied 
suffiCiently by the additional proolrolling, they shall be stabiliZed with the placement ol 
aggregate that is worked into these soft areas. 

The Engineer will Inform the Comractor when an excavated area is ready lor backfilling. 
The Contractor shall Initiate baclcfllling ol these areas within f111e (5) working days. 

3.03 BACKFILUNG 

A The Contractor shall backfill areas to contours and elevations with unfrozen materials, 
systematically backfill to allow maximum time for natu.ral settlement, and not backfill over 
porous, wei. frozen, or spongy subgrade surfaces. 

B. Approved backfill materials shall subsequently be placed In thin horizontal lifts not 
exceeding a loose thickness of t 2 Inches unless the Engineer determines thicker layers 
may be allowed. Each lift shall subsequently be compacted using a smooth drum roller 
(operated In the vibratory mode) or other equivalent method In accessible shallow soil 
excavation areas, with a remote compaction method (such as a small roller anached to 
the end of a backhoe used In trench backfill operations) in pits and deep soa excavation 
areas. Backf~l soils shall be compacted to a minimum of at least 90% or the Maximum 
Dry Density as determined by the Standard Proctor Compaction Test (ASTM D-689-78) 
at near optimum moisture content conditions (le., :1: 2% of soils optimum moisture 
content). Acljacenl to equipment foundations and under access roads a minimum 
compaction of 98% of the Standard Dry Density shall be obtained • 

c. The Engineer may perform one in-place density tests using a nuclear density gauge 
rNery 1000 sq. ft. II suffiCient compaction has not been achieved over any portion of a 
completed lift, the Contractor shall recompact this lift unta sufficient In-place dry density 
Is achieved. 

D. The Contractor shall be required to have the Standard Proctor Compaction Test 
oornpleted by a qualffied geotechnical testing laboratory on each 5,000 yd3 of approved 
tal material, or at any time that a significant change In physical properties of the 
proposed backfill soils Is observed by t.ha Contractor or the Engineer. In this manner, fill 
placement shall proceed to pre-construction grades unless otherwise specifled or 
directed. 

Tha Contractor shall employ a placement method that does not disturb or damage 
existing structures or utllitles. The Contractor shall maintain optimum moisture content 
of backfill materials to attain required compaction density as required by the Engineer. 

E. Tha Contractor Slla.ll backllll against supported structures and foundation walls and n01 
backfill againsl unsupported structures or foundation walls. Unsupp01ted foundation 
walls or structures shall be backfilled simultaneously on each side un1Q supports are In 
place. 

F. Tha Contractor shall stope grade away from building minimum 2 lnches In 10 II, unless 
noted othetwise and approved by the Engineer. Grade changes shall be made gradual 
and stope shall be blended Into level areas. 

FFTA O.oft F111ol 04!Ml02 
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G. The Con1Jae1or shall remove surplus backfil materials from site and leave liD material 
stockpDe areas completajy free ol excess fill materials. 

3.04 AElD QUAUTY CONTROL 

A. Aeld Inspection and testing will be perfonned by the Engineer. TesiS and analysis of fill 
material will be performed by the Contractor In accordance wtth ANSI/ ASTM 0698. 
Results of material testing shall be sobmitted to the Engineer lor apprO'IIal. Compaction 
testing will be performed by the Engineer in accordance with ANSI/ASTM Dt556, 
ANSI/ASTM D1SS7, and ANSI/ ASTM 0698. If tests Indicate Work does not meet 
SPeclfred rAQuirements. thA Contractor shall remove, replac~ and rates! malarial at no 
cost to the Engineer. 

3.05 PROTECT10N OF FINISHED WORK 

A. The Contraelor shall protect finished Work under provisions of Section 01500: 
Temporary FacUities. Utiities. and Controls. Fdls subjected to vehicular traffic shall be 
recompaeled as necessary or directed by the Engineer. 

3.06 FINAL GRADING 

A. The Contractor shall perform grading operations so that all excavation will be well· 
drained at all times. Maintain diversions and keep them free from soU, debris, and 
leaves untl final acceptance of the worlc. Finish grading all excavated areas to pre
construction or natural contours or as directed by the Engineer to promote surface 
water drainage and to prevent pending or collection of surfaca water. Perform the 
grading work In proper sequence with all other associated operations. Grade ali areas 
disturbed during the work of the Contract. AI trench locations, excavated and fill areas, 
end adjacent transition areas, grade so that finished surfaces are at the proposed grade 
or are approximately at grades existing prior to being disturbed. Adjust as required to 
provide pos~ive drainage. 

3.07 RESTORATION 

A. All areas disturbed by the Contractor's operations shall be restored and restabUized. This 
shall Include, but not be limited to, staging and stockpling areas, access roads, and 
temporary erosion and sediment control structures. 

B. The Contractor shall disassemble and remove all temporary construction facUlties 
constructed by the Contractor and leave the site In an orderly and restored condltlon. 

C. Preserve signs, markers, guard ralls and fences. and maintain In their existing locations 
and condition unless wrinen permission is obtained by the Engineer for their removal 
and restoration or replacement. The Contraclor shall remove such connlctfng facUlties 
when Contractor operations begin, store In a manner to keep them clean and In their 
existing condition. and restore to their locations before removal or such new locations 
as directed by the Engineer. The Contractor shall repair or replace damaged fterns 
when directed by the Engineer, at no cost to the Engineer. 

D. RestabUization of turf areas shall be performed In accordance with Section 01500: 
T ernporary FacQhies. UtU~Ies, and Controls . 

FFT A Oralt Anal 1)1~ 
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E. Existing gravel SUTfaces and access roads shall be restored as near as practicable 10 
tnelr cond~ion prtor to being disturbed or as directed by the Engineer. 

F. The Contractor shall inspect the she wllh the Engiooer and EG&G Mound to assure thai 
the sfte has been propef1y restored to their satlsfaclion before the retalnage Is paid to 
the Contractor. 

3.08 MEASUREMENT AND PAYMENT 

A No separate payment will be made for worlc perlormed under this section. lndude the 
cost of such worl< in the contract WMP SUM PRICE. 

END OF SECTION 
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PART 1 GENERAL 

1.01 SUMMARY 

A. Sec:llon Includes 

1 Examlnatlon. 
2. Preperallon 
3 Excavation. 
4. Bedding 
5. Backfill 

B. Related Sections 

SECTION 02225 

TRENCHING 

1 Section 01500 Temporary Faciilies, Utilities. and Controls 
2. Section 02120. She Survey and Site Control 
3. Section 02200' Earthworl< 
4. Section 02223. Backfill and Rough Gradlng\ Restoretlon 
5. Section 03300: Cast-In-Place Concrete 
6. Section 16010. Baslc Electrical Requirements 

1.02 REFERENCES 

ANSI/ ASTM C136 · Method for Sieve Analysis of Fine and Coarse Aggregates. 

ANSI/ ASTM 0698 · Test Methods fOf Mofsture-Oensily Relations of SoPs and Soi·Aggregate 
Mixtures. Using 5.5lb (2.49 kg) Rammer and 12 Inch (304.8 mm) Drop. 

ANSI/ ASTM 01556 • Test Method fOf Density of Sol in Place by the Sand-Cone Method 

ANSifASTM 01557 · Test Methods lor Molstt.we-Oensily Relations of Sols and Sol-Aggregate 
Mixtures Using 10 lb (4.54 kg) Rammer and 18 Inch (457 mm) Drop. 

State Of Ohio Departmenl of Transportation. Conslruction and Material Specllications. 1 Januasy 
1993 

1.03 FIElD MEASUREMENTS 

A. The ContraCior shall verify that survey benchrnanc and Intended elevations for lhe Work 
are as 5hown on Drawings. 
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A. Pipe bedding material shall be COOT Type 1 B. 
B. Trench backfill material shall be COOT Type 2A and 2RC. 

PART 3 EXECUTION 

3.01 EXAMINATION 

A. The Contractor shall verify that fill materials to be reused are acceptable to the Engineer. 

3.02 PREPARATION 

3.03 

A. The Contractor shall Identify required lines, levels, conlours, and datum. The Contractor 
shall maintain and protect existing utDitles remaining which pass through work area, 
protect plant me and other features remaining as a portion of final landscaping 

B. The Conlractor shaH protect bench marks, existing structwes, fences, paving, and curbs 
from excavation equipment and vehicular traffiC, and protecl above and below grade 
utilities which are to remain. 

C. The Conlractor shaft cut out soft areas of subgrade not capable of lnsftu compaction. 
Backfill whh materials as specified or shown on the Drawings and compact to density 
equal to or grea!er than requirements for subsequent backfill material • 

EXCAVATION 

A. The Contractor shall excavate subsoil required for water and electrical service piping to 
the treatment pads as per the Drawings. The Contractor shall perform all excavating of 
eny materials encountered and backfiUing as shown or as necessary for the Installation 
of underground conduit, duct banks, and equipment under contracL 

1. Fllling, backfilling, and compaction shall comply with requirements of 
Sectlon 02223: BackfDI and Rough Grading/Restoration. Prior to 
excavating or trenching, accurately locate and mark (stake) all 
Intersections whh existing buried Installations shown on Contract 
Drawings. Notify the Engineer of completion of marking and obtain 
written approval (penetration/ digging permh) prior to proceedi.ng whh 
excavation/ trenching. 

2. Trenches shall be excavated to a width suffiCient to allow for proper 
)ointing or t11e condun and tl1orough compaction of the granular bedding 
and proper backfill material under and around the condufi except thai 
the width of the trench at the top of the conduit shall not exceed 12 
inches on each side or the conduiL Where feasible, the trench walls 
shall be venlcalto the top of the conduit. The Contractor shall cut 
tretiChes sufficiently wide to enable installation of utDIIles and allow 
Inspection. 

T rtnctm>g 
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B. Excavation shall not lmerfere with normal 45 degree bearing splay of foundations. 

C. The Contractor shall hand trim excavation, remove loose matter. and remove lumped 
subsol, boulders, and rock up to 1/3 cu yd measured by volume. 

D. The Contractor shall correct unauthorized excavation at no cost to Engineer, and correct 
areas over-excavated by error In accordance with Section 02222: Excavation and 
Staging. 

3.04 BEDDING 

A. The foundation for the conduit bed shall be firm for Its full length. Where unslllble 
material Is encountered, 1\ shall be removed to a depth directed by the Enginear under 
the conduit and for a width on each side equal to the diameter or span of the conduit, 
and replaced granular materials. Rock or boulders encountered at the conduit bed shall 
be removed at least six (6) inches below the bottom of the condua and replaced wfth 
granular materials. In case the depth is changed not to exceed one (1) foot, or it 
becomes necessary to remove unsuitable material at the direction of the Engineer in an 
amount not to exceed one (1) foot, the same shall be done at the Contract Bid Price. 
When the depth is lowered more than one (1) foot or if it becomes necessary to remove 
more than one (1) foot of unsuite.ble material below the bottom of the trench. work may 
be considered as an Change Order. 

B. Bedding shall consist of a bed of granular material having a thickness of at least six (6) 
inches below the bottom of the conduit and extending up around the conduit for a 
depth of not less than 30 percent of Its venical outside diameter . 

c. Suppon pipe and conduit during placement a.nd compaction of bedding f~l. 

3.05 BACKFILL 

A General. The Contractor shall: 

• Backf~l trenches to contours and elevations with unfrozen materials. 

• Do not backfill over porous. wet, frozen, or spongy subgrade surfaces. 

B. Bedding. Place and compact materials in continuous layers not exceeding 12inches 
compacted depth. 

C. Trench SackfUl. Place and compact material tn continuous layers not exceeding 12 
Inches compacted depth. 

D. Employ a placement method that does not disturb or damage foundation perimeter 
drainage, conduit duct in trench, or other actiVities or stnuctures. 

E. Maintain optimum moisture content of backfill materials to attain required compaction 
density • 

T ronc:lling 
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F. Remove surplus backfill materials from site. 

G. Leave 1111 material stockpile areas completely free of excess fdl materials. 

3.06 AElD QUAUTY CONTROL 

A. Aeld lnspectlon and testing wgl be performed undm- provisions ol Section 02223: 
Backfill and Rough Grading/ Restoration, or as necessary by the Engineer. 

B. Tests and analysis of fill material will be perfonned In aCCOldance with ANSI/ ASTM 0698 
and with Section 02223: Bacldill and Rough Gradlng/ Rastotation. 

C. Compaction testing will be performed In accordance with ANSIJASTM D1556. 

D. If tests Indicate Work does not meet specHied requirements. the Contractor shall remove 
Work, replace and retest at no cost to Engineer. 

3.07 PROTECTION OF FINISHED WORK 

A. The Contractor shaU protect finished Work under provisions ol Section 01500: 
Temporary FacUlties. Utilities. and Controls. 

3 .08 MEASUREMENT AND PAYMENT 

A. No separate payment will be made lor work performed under this section. lndude the 
cost ol such Work In the contract LUMP SUM PRICE. 

END OF SECTION 
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PART 1 GENERAL 

1.01 SUMMARY 

SECTION 02513 

ASPHALTIC CONCRETE 

A. Description. The Contractor shall furnish all tools, equipment, materials, and supplies 
and shall perform all labor necessary for the furnishing, placing, and compacting of 
asphalt concrete pavement and base to the lines, grades, and dimensions to meet 
existing condhions, 

PART 2 PRODUCTS 

2.01 MATERIALS 

A. Asphaltic Concrete Paving shall conlonn to Ohio Department of Highway Staroards for 
E mix. 

PART 3 EXECUTION 

3.01 DESCRIPTION 

The asphalt concrete paving shall have the following configuration: 

A. Aggregate Base Course. Minimum 4.Jnch aggregate base course maximum size H /2 
inch. 

B. Prime Coat Prime coat shall be In conformance with the applicable requirements of 
Sections 203-2 and 302--5 of the Standard Specifications for Public Works ConstnJctlon 
(SSPWC) and shall be applied at a rate ol 0.25 gallons per square yard. 

C. Asphaltic Concrete Base Course. Asphaltic concrete base course shall confonn to Ohio 
Department of Highway mix design for Hot Bkumlnous Pavement Grading E and shall 
be minimum of 4 inches thick. 

D. Tack Coat Tack coat shall be In conformance with applicable requirements of Sectlons 
203.0 and 302-5 of SSPWC and shall be applied at a rate of 0.10 gallons per square 
yard. 

E. Asphaklc Concrete Surface. Asphaltic concrete surface shall be minimum 2 Inch thick. 

3.02 PlACEMENT 

A. All material shall be placed In accordance wkh Ohio Depanment of Highway standard 
speclftcatlons. F1t1ished surface shall not vary more than 1/ 4 inch when tested wfth a 16 
foot straight edge . 

Aiphalll<: Conc:<ele 
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A. No separate paymene wll be made for work performed under this section Include the 
COil ol such work In the contract LUMP SUM PRICE. 

END OF SECTlON 
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SECTION 02561 

MANHOLES 

PART 1 GENERAL 

1.01 SUMMARY 

A. Description. 

1. This section provides for the construction of manholes complete in place. 

B. Related Sections 

1. Section 02223: Backfill and Rough Grading/ Restoration 
2. Section 03300: Cast-In-Place Concrete 
3. Section 16010: Baslc Bectrlcal Requirements 

1.02 SUBMITTALS 

A. Submh shop drawings and product data In accordance whh the requirements of Section 
01340: Shop Drawings. Product Data And Samples, and the supplemental requirements 
below. 

1 . Proposed manholes and steps for each type and size required, indudlng 
specific location ol manhole. 

PART 2 PRODUCTS 

2.01 MATERIALS FOR SEWER MANHOLES 

A. Except as otherwise specified, fumlsh materials according to the requirements of the 
reference standard. 

2.02 PRECAST CONCRETE MANHOLES 

A. Provide precast concrete manhole sections, bottoms, and nat top slabs conforming to 
the requirements of ASTM C478. Provide risers and cones With dimensions as shown 
on the Drawings. 

1. Use eccentric cone sections for manholes unless otherVIise Indicated on 
DraWings. 

B. Concrete 

1. Provide 3.500 psi concrete using Type 1 Ponland cement complying with ASTM 
C150 • 

--02S61 • 1 
FFTA Onlf\ Fmol 045-002 

~~~ 



• 

• 

• 

c. Mortar 

1. Mix one pan Portland cement to three parts fine aggregate. 

D. Joints 

t . Provide tongue and groove joints with either flexible watertight rubber gaskets or 
preformed bhumlnous plastic gaskets consisting of a homogenous blend of 
reflned hydrocerbon resins and plasticizing compound reinforced whh Inert 
mineral filler. 

2. Acceptable preformed products 

a. K T. Snyder Co .. Ram-nek 
b. Concrete Sealants, Type CS-102 
c. any equiValent of the above products 

E. Steps 

t . Steel relnforced plastic, such as copolymer polypropylene meeting the 
requirements of ASTM Designation 2146 Type II Grade 49108 reinforced with a 
deformed 1/2-inch diameter reinforcing bar which conforms to the requirements 
of ASTM Designation A-615 Grade 60. 

2. Gray cast Iron conforming to requirements of ASTM Designation A-48, aass No. 
308 and shaD have a minimum cross-sectional dimension of 1 Inch In any 
direction. 

3. Round steps are not acceptable. 

F. Frames and Covers. ASTM A48, aass No. 308 gray cast Iron: self-sealing type with 
concealed pick holes, except where indicated on Drawings. 

G. Interior Impermeable Coating. Compatible with stored waste, Impermeable to intrusion 
of liquids. compatible with concrete. 

PART 3 EXECUTION 

3.01 PRECAST CONCRETE MANHOLES IN EXCAVATED PfT 

A. Excavate the ph lor a manhole structure no wider than the manhole diameter plus 4 feet, 
allowing 2 feet around the structure. Manhole pit excavation is uncfasslfled. 

B. The manhole base may be either east-on-she or monolithic round, precast reinforced 
concrete base sections. The bottom or floor of precast base sectiorts shall have a 
minimum thickness of 12 inches beyond the outside walls of the base to form a flange 
Intended to resist uplift. 

C. The precast concrete base shall have suitable cutouts or holes to receive all pipe and 
connections. AU undesirable material such as organic so~s. etc., which cannot support 
the manhole shaU be removed and replaced with crushed stone. A minimum of 3 Inches 

,..,_. 
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D. 

of crushed Slone below the manhole bottom shall be Included In the cost of the 
manhole. 

Manholes shan be built up so that the CCNer. when placed. shall be at the designated 
eleVation. No tess than two precast concrete grade rings, with a total thlckness of not 
more than 8 Inches, shalt be placed under the casting. 

1. Provide flexible rubber gasket collar lor connecting pipe to the manhole or as 
shown on the Drawings. 

2. Pla.ce all precast sections to provide ver1lcal alignment of steps 8l1d rigid, 
watertight finished unit true to dimensions. 

3.02 BACKFILL 

A. Use the seme material and procedures for manhole SUUCiure as other backfdl. See 
Section 02200. Earthwork. 

3.03 MEASUREMENT AND PAYMENT 

A. No separate payment wiU be made lor work performed under this section. Include the 
C0S1 of such work In the contract LUMP SUM price. 

END OF SECTION 

F'FT A lhll Final 045«12 
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PART 1 GENERAl 

1.01 RELATED SECllONS 

SECllON 03100 

CONCRETE FORMWORK 

A. Section 03200: Concrete Reinforcement 
B. Section 03300: Cast·ln-Piace Concrete. 

1.02 QUAUTY ASSURANCE 

A. Deslgn Crheria. Fonnwork shall be designed and constructed in accordance with ACI 
347 and with controlling local building code. 

B. Allowable Tolerances. Formworlc shall be constructed to produce concrete surfaces 
conforming to tolerances specnJed in ACI 301, Table 4.3.1. 

C. Reference Slandartls 

1. American Concrete Institute (ACI) 

a. ACl 301 SpecifiCations for Structural Concrete for BuDdings. 
b. ACl 347 • Recommended Practice for Concrete Forrnwork . 

2. American lnstftute ol Steel Construction (AJSC) Manual of Steel Construction 

3. American Iron and Steel lnstftute (AJSI) Cold-Formed Steel Design Manual. 

4. National Forest Products Association (NFPA) National Design Specification for 
Stress Grade Lumber and Its fastenings. 

5. U.S. Department ol Commerce 

a. PS 1 Construction and Industrial Plywood 
b. PS 20 American Softwood Lumber 

PART 2 PRODUCTS 

2.01 FORM MATERIALS 

A. Wood 

1. Solid lumber. Use stress-graded lumber having adequa1e strength and 
proper1ies 10 safely suppon anticipated loads, and conforming to NFPA Speclfi. 
cations and PS 20. Use dressed and matched boartls or uniform thickness and 
width lor exposed concrete surfaces. 

Conctett""'"'-1c 
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2. Plywood Use Plyform 08ss 11, 5.8-lnch BB-Exterlor Type, mil-oDed and edge 
sealed. Use HDO Plyfonn Class I where rubbed fii\1Sh Is Indicated. Plywood 
shall confonn to PS 1. 

B. Melal. Steel for panel framing and btacing. panel systems, and lalsework shall conform 
to AJSC and AJSI Specificatioo. 

2.02 ACCESSORIES 

A. Form Ties 

1. Form ties for liquid containment structures shall have waterstops and shall be 
non-removable. 

Design form lies to provide adequate strength for holding forms. Ties shall be 
flxed or adjustable In length, and shall contain no devices capable of leaving 
holes larger than 7/8 inch in diameter in concrete surface. 

3. Non-removable ties shall be supplied with conditions for positive breakoff or for 
internal disconnection. Metal remaining after removal of external lie pans shall 
not be left closer than 1·1/ 2 inches to finished concrete surfece. ABI ties 
providing no positive breakoff will not be permitted. 

B. Chamfers. Use PVC, rubber, or wood chamfers to produce unijorm smooth extemal 
corners and light edged joints. Use 3/ 4. x 3/ 4. chamfers unless noted otherwise on 
PLANS . 

c. Form Coating. Use bond breaking, non-staining form coating agent conforming to ACI 
347. Form coating agent shall be non-toxic after 30 days fC4' liquid containment 
structures. Fonn coating agent shall not soften concrete and shall be compatible w~h 
paint, wat.erproofing material, or dampprooflllg material to be applied to finished surface. 

PART 3 EXECUTiON 

3.0t PREPARATION 

A. Prior to f04'm construction. clean mortar and grout remaining from previous concreting 
operations from IC4'm surfaces. 

3.02 FORM CONSTRUCTiON 

A. Forms shall be constructed to conform to required shape, f04'm, Hne. and grede, and 
shall have sufficient rigidity to maintain specified tolelallC$. 

B. Form joints shall be leakproof and arranged venlcally and horizontally to conform to 
design pattern, if any. Forms placed on successive units for continuous service shall be 
fitted to accurate alignment to assure a smooth, completed surface tree from 
irregulamles. 
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c. In long spans where inlermedlate supports are not possible, form deflection due to 
wolghl of fresh COilCfete shall be computed. Design forms 10 accoun1 for deftectlon In 
order to produce finished concrete members having true surfaces conforming accurately 
to deslred lines, planes and elevations. 

D. Provide positive means for shore and stM adjustments. Seltlement shall be aaken up 
during concrete placing operalloo. Bmce forms sea.trely against lateral deflections. 

E. Provide temporary openings In wall and column forms to facilltare cleaning and 
fnspec:tJon. Wall sleeves, inserts, wall pipes, anchor bolts, doveaall anchor slots, and 
openings required In cOOCfele work shall be accumtely set In formwork. 

F. Form exposed external concre1e comers with chamfers.. Chamfers shall be accumtely 
placed and secured 10 form uniformly stmighl lines, and shall be metered at changes In 
direction. Do not install chamfers where masonry wall units abUI and are flush wilh 
concrele. 

G. Coat wood and steel forms wilh form coating agent prior to placing reinforcement Do 
not allow excess form coating agent to stand Inside forms or to come Into conaact wUh 
fresh COilCfete. Use form coating agent in strict accordance w'rth manufacturer's 
recommendations. Form ties to be completely withdmwn shall be coated wilh grease. 

3.03 FORM AND SHORE REMOVAL 

A. Form and shore removal shall be In accordance wilh AO 301. 

B. Formwork that does not support weight of concrete, such as sides of beams. walls, 
columns, and similar vertical pans of the work, may be removed 24 hours after placing 
concrete, provided concrete is suffociently hard not to be damaged from form removal 
opemtions. 

C. Formwork that supports weight of corocrete. such as beam soffllS, slabs, and simBar 
horizontal parts of the work, shall remain ln-plaoe at least untD concrete has attained 
design minimum laboratory compressive strength at 28 days lor applicable concrete 
class specified. 

D. Form facing material may be removed before concrete has attained Its required 28-day 
compressive strength, bUI in no case less than six days after placing COflC!ete, provided 
shores and other verticaf supports have been arranged to permit removal of form facing 
material wilhout loosening or disturbing shores and supports. Shores and other vertical 
supports shall remain ln-plaoe untl concrete has attained Its required 28-<lay 
compressive strength. 

E. Remove forms In a manner 10 assure complete structure safety. Do not remove shoring 
unti supported member has acquired sutrocient strength to support its weight and 
superimposed loads. Superimposed loads shall not exceed design live load unless 
members are adequately shored to support bolh lhe members and construction loads In 
a manner to prolect members from damage Formwork may be removed after 
explmtion of time periods listed In ACI 347, provided concrete will not be inJured. 
damaged, or overstressed . 

Concnto-k 
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F. Clamps !of lle-rods to be entirely removed from wall shall be loosened 24 hours alter 
concrete Is placed and form ties, except lor sufflc;lent number to hold fofms In place, 
may be removed at that time. Remove standard snap ties wnen fOITllS are stripped. 
T1es wholly withdrawn lrom wall shall be pulled toward Inside lace. 

G. The ContractOf shall ensure that newty unsupported portions or the structures are not 
subjected to heavy oonstsuctlon or material loading. 

3.04 ADJUSTMENT AND CLEANING 

A. FOrM$ to be reus<!d shall be maintained dean and in good condhlon as to accuracy, 
shape, strength, rigldhy. tightness, and surface smoothness. Do not use damaged 
forms or forms producing work nol equal to work resulting from using new materials. 

3.05 MEASUREMENT AND PAYMENT 

A. No separate payment wit be made for worif performed under this section. Include the 
cost or such worif In the contract LUMP SUM price. 

END OF SECTION 
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PART 1 GENERAL 

SECTION 03200 

CONCRETE REINFORCEMENT 

1.01 RElATED WORK 

A. Sectlon 03100: Concrete Formwork. 
B. Sectlon 03300: Cast-In-Place Concrete. 

1.02 QUALITY ASSURANCE 

A. Allowable Tolerances. Fabricating and placing tolerances shall comply with ACI 301. 

B. Reference Standards 

1. American Concrete lnsthute (ACI) 

2. 

a ACI 301 Specifications lor Structural Concrete lor Buadings. 
b. ACI 315 Manual of Standard Practice for Detailing Reinforced Concrete 

Structures. 
c. ACI 311H19 BuUding Code Requirements for Reinforced Concrete 

American Society for Testing and Materials (ASTM) 
a At85 Standard Speciflcalion for Welded Steel Wire Fabric for Concrete 

Reinforcement 
b. A615 Standard Speclflcalion for Deformed and Plain BQiet - Steel Bars 

for Concrete Reinforcemenl 

3. Concrete Reinforcing Steel Institute (CRSI). 

1.03 SUBMITTALS 

A. Shop Drawings: Submh Shop Drawings and Product Data in accordance with the 
requirements of Section 01340 and the supplemental requirements below. 

1. MDI Reports. Certified mUI reports shall accompany reinforcing S1eel deliveries. 

1.04 PRODUCT DEUVERY, STORAGE. AND HANDUNG 

A. Ship reinforcing steel to job site properly bundled and Jagged to facUitate Identification. 

PART 2 PRODUCTS 

2.01 MATERIALS 

A. Deformed bars shall conform to ASTM A6t 5, Grade 60. 

B. Welded wire fabric shall conform to ASTM A ISS. Welded wire filbric shall be supplied as 
nat sheets or mats . 

Conaete Reinforcement 
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c. Tle wire shall be 16 gauge or heavier black annealed wire. 

D. Bar supports shall C()(Oply with CRSI Manual and ACI 315. Chapter 7, Detailing Manual. 

1. Use Class C bar suppons at exposed surfaces and in water containment and 
treatment structures and Class D at other locations. 

2. Precast concrete blocks may be used to support bottom bars In footings and 
slabs on ground. 

E. Mechanical connectors shall comply with lhe requirements of ACI Std. 318·89 for a full 
mechanical connection and as follows: 

1. Develop In tension and compression, as required, at least 125 percent of the 
speclfled yield strength of the bar. 

2. Connectors shall be threaded uslng an easy to duplicate thread, common to all 
COfVlectors in this contrael 

3. Connectors shall each be provided with a protective COller and coating capable 
of maintaining the threads in like new condhion lor at least 10 years of moist soU 
contael 

2.02 FABRICATION 

A. Reinforcing steel shall be accurately cut and cold bent in shop to dimensions indicated 
on Drawings. Bar bends shall comply with CRSI Manual and ACI 315. DetaDing Manual. 

PART 3 EXECUTTON 

3.0t CLEANING 

A. Metal reinforcement at time concrete is placed shall be free from mortar, mud, ice, oU, or 
other nonmetallic coatings adversely affecting bonding capacity. Reinforcement wtth 
rust or mill scale shall be considered satisfactory. provided minimum dimensions, 
Including deformation height and weight of hand wire brushed test specimen, are not 
Jess than applicable ASTM specfficalfon requirements. 

3.02 PLACING 

A. Placa reinforcement In positions and wilh spacings shown on Drawings. Reinforcement 
placing shall conform to recommended practices In CRSI "Placing Reinforcing Bars• and 
Chapter 7 of ACI 318-89. Do not place bars with kinks or bends not shown on Drawings. 
Do not heat reinforcement for bending or straightening, and do not bend reinforcement 
embedded In hardened concrete. 

B. Use precast concrete blocks to support horizontal reinforcing bars In footings and slabs 
on ground. Use chairs, spacers, and bolsters to support horizontal reinforcing bars over 
rormwori<. 

C. Accurately tie reinforcement at lnt.ersectfons with 16 gauge black annealed wire. Do not 
tack weld reinforcing bars at their Intersections. Use two ties minimum per splice. Point 
tie wire ends away from forms and concrete surfaces . 

Concrete Aeinlotcement 
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D. Excep( where notad on Drawing$, lap splices shall be Class ·s· conforming ro ACI 318 
Splices rCif horizontal relnforoemenl In circular lanks shall be 40 bar diameters minimum 
and splice locallons shall be st.ggered. Splices not shown on Dra.,..ings shall be 
approved by Engineer. Vertical reinfO<dng bars In columns shaD be olfser one bar 
diameter at lapped splices. 

E. Rein!Cifclng bar embedment (06'Yelopment) length and bar hook radlus length shaD be 
as indicated on the Drawings and confCifm to ACI 318-89, Chepler 12. The bat hook 
llldlus length for bar slu 13 through #8 shaD be 8 bar diameters and the hook radius 
length for bar size #9 through # 11 shall be 10 bar diameters. 

F. Reinforcing bars may be moved one bat diameter maximum 10 avoid Interference with 
other reinforcing steel, conduhs, or embedded ~ems. Engineer shall approve moving 
reinforcing bars more than one bar diameter to avoid Interferences. 

G. P1ace and secure welded wire fabric 10 proven! displacement during concrem 
placemenl Suppott labrlc In structural slabs In acconlance with requlrements for 
supporting reinforcing bat$. Support fabric In slabs on ground In accordance with 
requirements for supporting reinforcing bars or by laying fabric on correct depth ol fresh 
concrete prior to placing upper layer of slab concrete. Extend fabric acn3SS wppoltlng 
beams and walls and to wilhln 2 Inches of concrete edges. 

H. Welded wi'e fabric shall be overlapped wherever successive mats are continuous. 
Over1ap rooasured betweeo outermost cross wires ol each fabric sheet shall nor be less 
than spacing ol cross wires plus 2 Inches. 

3.03 CONCRETE PROTECTION FOR REINFORCEMENT 

A. Reinforcing steel shall be protected by concrete covering shown on Drawings Of 
speclfled herein. Where covering thickness Is not shown. following values shaD be used. 

1. Footings and other principal Structural members cast againSt ground: 3 Inches. 

2. Concrete surfaces exposed to weather or In contact with !lfound or water Eller 
fCifm removal: 2 inches. 

3. Slabs not exposed to weather but ovar water. t-1/ 21nches. 

4. Slabs. waDs. and joints nol mcposed to ground, water. or weather: 1 Inch. 

5. Principal reinforcement, ties, stil'l\lps. or spirals for beams. girders. and columns: 
1-1/ 2 inches. 

6. Concrete in contact or exposed to sewage or sewage gases: 4 Inches. 

Conc:rete Reinforoement 
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A. No separate paymenl will be made for WOlle perfOrmed undl!f this section Include the 
COS! ol such WOlle tn the contract LUMP SUM price. 

END OF SECTION 
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PART 1 GENERAL 

1.01 RELATE.D WORK 

A. Section 02.561: 
B. Section 03100: 
C. Section 03200: 

1.02 QUAUTY ASSURANCE 

SECTION 03300 

CAST-IN.PLACE CONCRETE 

Manholes 
Concrete 
Concrete Reinf()(cement 

A. Specimen preparation and testing shall be perl()(med by Independent testing agency 
employed by the Contractor and approved by the Engineer. Additional testing required 
due to concrete not meeting specifiCation requirements shall be at Contractor's expense. 

B. Allowable Tolerances 

1. Anlshlng Tolerances for Slabs 

a. 

b. 

c. 

Anishes with Class A tolerances shall be true planes within 1/ 8 Inch In 
10 feet as determined by tO fOOl straightedge placed anywhere on stab 
In any direction . 
Anishes with Class B tolerances shall be true planes wilhin 1/ 4 Inch In 
10 feet, es determined by 10 foot straightedge placed anywhere on slab 
In any direction. 
Finishes with Oass C tolerances shall be true planes with I /4 Inch In 2 
feet, as detennlned by 2 foot straightedge placed anywhere on slab In 
any direction. 

2. Compression tes1 results shall be evaluated separately for each specified 
concrete mix deslgn In accordance w~h AO 214. Strength level of concrete wUI 
be considered satisfactory H the average of all sets of three (3) consecutive 
strength test results for laboratory-cured specimens equal or exceed the 
specified compressive strength and no Individual strength test result falls below 
the specified compressive strength by more than 500 psL 

C. Chapter 18 or AO 301 shall provide requirements for Engineer's acceptance of concrete 
structures and appurtenances. 

Cast·ln·P!- Concrete 
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Refel'ence Standards 

1. Amel'lcan Concrete lnstltute (ACI) 

ACI211 .1 

ACt 214 

ACI301 

ACI304 

ACI 305 

ACI306 

ACI309 

ACI318 

ACI350R 

Recommended Practice for Selecting Proportions for Noonal 
and Heavyweight Concrete. 

Recommended Practice for Evaluation ol Cornp!'esslon Test 
Results ol Aeld Concrete. 

Specifications for Stru<:tural Concrete lor Buildings. 

Recommended Practice for Measuring, Mixing, Transporting, 
and Placing Concrete. 

Recommended Practice for Hot Weather Concreting. 

Recommended Practice lor Cold Weathel' Concreting. 

Recommended Practice lor ConsolldaJion o1 Concrete. 

Building Code Requirements for Reinforced Concrete. 

Concrete Sanitary Engineering Stru<:tures. 

2. American Soclety for Testing and Material (ASTM) 

C31 

C33 

C39 

C42 

C94 

C143 

C150 

C171 

C172 

C231 

Standard Method of Making and Curing Concrete Test 
Specimens In the Field. 

Standard Specif~catlon for Concrete Aggregates. 

Standard Method of Test for Compl'esslve Slrenglh ol Cylindrical 
Concrete Specimens. 

Standard Method of Oblalnlng and Testing Drilled Cores and 
Sawed Beams ol Concrete. 

Standa.rd Speclflcatlon for Ready-Mixed Concrete. 

Standard Method of Test lor Slump of Penland Cel'nent 
Concrete. 

Standard Specl1icatlon for Portland CemenL 

Standard Speclflcatlon for Sheel MaWials for CUring Concrete. 

Standard Method of Sampling Fresh Concrete. 

Standard Method o1 Test for Air Content of Freshly Mixed 
Concrete by the Pressure Method • 
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3. 

1.03 SUBMITIALS 

C260 

C309 

C618 

C881 

0994 

01752 

Stendard Specification lor Alr-Enualnlng Admixtures lor 
ConCT1!te. 

Slandard Specilicatlon lor Liquid Membfane-Formlng 
Compounds for Curing Concrete. 

Slandard Specification lor Ay Ash and Raw or calcined Natural 
Pozzolans for Use in Portland Cement Concrete. 

Specification for Epoxy-Resln·Base Bonding Systems lor 
Concrete. 

Slandard Specification lor Preformed Expansion Joint Filler lor 
Concrete (Bituminous Type). 

Stendard SpecifiCation for Preformed Sponge Rubber and Cork 
Expansion Joint Rlers lor Concrete Paving and Structural 
Construction. 

E96 Slandard Test Methods for Water Vapor Transmission of 
Materials in Sheet Form. 

E329 Slandard Recommended Practice for Inspection and Testing 
Agencies for Concrete, Steel and Bhuminous Materials as Used 
In Construction. 

U.S. Army Corps of Engineers Handbook for Concrete and Cement. 
CRD.CS72 Polyvinylchloride Waterstops. 

A. Submittals shall be made in accordance whh the requirements or Section 01340 and the 
supplemental requirements be!OIN. 

1. Contractor shall furnish one cubic foot standard sample of coarse aggregate 
and one cubic foot standard sample of fine aggregate upon Engineer's request. 

2. Submit concrete mix design for each class of concrete to Engineer for approval 
prior to construction. 

3. Concrete test results shaD be furnished by independent testing laboratory 
directly 10 Engineer and Contractor. 

4. Furnish delivery ticket with each concrete load delivered to Job site. Ticket shall 
shOIN dass and strength of concrete. number of pounds of cement. size of 
coarse aggregate, batching time, slump ordered. and amount and types of 
admixture. 

5. Submit manufacturer's product date sheets lor all proposed admixtures. 

FFiA O..ft Fino!~ 
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6. Submit Drawings Indicating construction Joint locations not indicated on 
Drawings to Engineer lor review prior to placing concrete. 

1.04 PRODUCT DELIVERY, STORAGE, AND HANDUNG 

A. Products shall be handled In accordance with the requirements of Sectlon 01620 and 
the supplemental requirements below. 

1. Immediately upon receipt at central batch plant, store cement in dry, 
weathertlght, propeny ventilated structure. Pr6llellt cement from absorbing 
moisture. 

2. Aggregate storage piles shall afford good drainage, preclude Inclusion of foreign 
matter, and preserve gradatlon. 

3. Store admixtures to avoid contamination. evaporation, or damage. Protect 
liquid admixtures from freezing and from temperature changes adversely 
affecting edmixlure characteristics. 

4. Store fty ash in dry, weathertighl, property ventilated structure. Prevent fly ash 
from absorbing moisture. ctearty mark structures containing fly ash. 

1.05 ENVIRONMENTAL REQUIREMENTS 

A. Hot weather concrete placement shall be in strict accordance with ACI 305. Maintain 
subgrades moist or lay waterproof sheathing paper on subgrade to prevent water 
extraction from concrete. At time of placement, mbc temperature shall not exceed 90 
degrees F. 

B. Cold weather concrete placement shall be in strict accordance with ACt 306. When 
ambient temperature is below 40 degrees F, mix temperature shall not be less than so 
degrees F or more than 70 degrees F at time of placement. 

PART 2 PRODUCTS 

2.0t MATERIALS 

A. Cement. Use Portland cement conforming to ASTM CtSO. Use one cement brand lor 
exposed concrete in any Individual structure. Do not use cement reclaimed from leaking 
containers. Use cement in sequence ot shipment receipt 

1. Use Type II cement for structures containing water or liquid. 

B. Coarse Aggregate. Use crushed limestone, granite or washed natural river rock 
conforming to ASTM C33 except that day and shale par1lcles shall not exceed one 
percent Use largest aggregata size possible but not greater than 1/ 5 the narrowest 
dimension between sides of forms, t / 3 slab depth, 3/ 4 minimum dear spacing between 
individual reinforcing bars. nor 3/ 4 dear spacing between reinforcing bars and forms. 

C. Fine Aggregate shall be well graded natural sand confooning to ASTM C33, except that 
day and shale partides shalf not exceed one percent In addition to grading 

FFTA Crall Fi.W 045-002 
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E. 

requirements of ASTM C33, line aggregate shall be graded such that t 5-30 percent 
passes No. 50 sieve and 3-7 percent passes No. t 00 sieve-

Water shall be clean, potable, and free from deleterious amounts of ois. acids. alkalies, 
salts, and organic materials. 

Admixtures 

1. Air-entraining agents shall conform to ASTM C260 and shall contain no 
chlorides. 

2. Ay ash shall conform to ASTM C6t 8. 

3. Oo not use calcium chloride In concrate containing aluminum ftems. 

4. Water reducer and super water reducer admixtures shall conform to ASTM 
C494. 

F. Curing Materials 

1. Absorptive COller shall be burlap, cotton mats or clean sand. Burlap shall not 
contain sizing or Olher substances Injurious to Portland cement or causing 
discoloration. 

2. 

3. 

Moisture retaining COller shall be polyelhy1ene film or waterproof paper 
conforming to ASTM Ct7t. Color shall be white • 

Membrane curing compound shall conform to ASTM C309, Type t-0. 

G. Premolded joint Iiiier shaJI conform to ASTM 0994 lor asphalt joint Iiiier and to ASTM 
D1752, Type I for sponge rubber and Type Ill lor self-expanding cork. 

H. Vapor Barrier Sheet shall incll.lde two (2) sheets of kraft paper laminated With asphalt 
and reinforced wfth glass fibers In two (2) directions. Top and bottom shall be 
extrusion-coated with black poiyethy1ene. Sheet shall have 0.10 perm rating when 
tested in accordance with ASTM E96. 

1. Epoxy Bonding System shall confonn to ASTM Specification C881, Type II. 

J. Rigid Insulating board shall be polystyrene ngld Insulation conforming to Federal 
Specification HH-1-5246, Type II, Class B. Compressive strength of insulation shall not 
be less than 20 psi. 

2.02 MIX DESIGN 

A. Design concrete mix In accordance with these Specif1C8tlons and ACI 211. t . 

B. Various concrete classes required shall be proportioned to glve the following tabulated 
minimum Sllengths and shall n01 exceed lislad maximum water-cement ratio • 

Cut·- Co<lctoto 
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MINIMUM STRENGTH 

28 Day Cyt., psi 
aass of Concrete Max Water-Cement 

Ratio lbflb Fleld Cured Lab Cured 

A 0.45 2,800 4,000 
8 0.50 2,400 3.400 
c 0.50 2,000 2,800 
D 0.50 1,250 1,800 

1. Class 'A' concrete shall be used 10{ general concrete work including steel 
relnfO{ced structural building elements, tanks. appurtenant structures, slabs on 
ground. and equipment foundation pads. 

2. Class ·s· concrete shall be used 10{ concrete paving, curb and gutter. 
sidewalks. and wtlere speclflcally Indicated on Drawings. 

3. Class 'C" concrete shall be used fO{ unreinforced concrete worl<, Including fal 
concrete In hydraulic structures. 

4. Oass ·o· concrete shall be used fO{ foundation seal slabs, and work mats. 

C. Slumps shall not exceed maximum 0{ be less than minimum tabulated 118lues for 
corresponding type of construction . 

SLUMP 

Type of Construction Maldmum Minimum 

Walls. Columns 4 inch 1 inch 
Formed Slabs. Beams, Girders 4 Inch linch 
Fittings & Slabs on Ground 3 Inch l inch 
Sidewalks & Curb & Gutter 3 Inch 1 inch 
Mass Concrete Sections 3 inch 1 Inch 
Fill Concrete 3inch 1 Inch 

For aass 'A' through ·o· concrete artifiCial, chemically Induced, slump up to a 
maximum of 8 Inches may be produced by the addition of high range water reducer 
admixture in all types of construction. High range water reducer must maintain 
cohesiveness and be abje to maintain the slump without free water for at least 1 ~ 
hours. 

0 . Class 'A' and ·a• concrete shall be air-entrained. Total air content by volume shall be as 
tabulated for Indicated maximum aggregate sizes. Air-entraining agent shall be 
dispensed separately Into concrete mix In an amount required 10 attain the specified 
quantity of entrained aJr. Use admixture In strict aocordance with manufacturer's 
recornrnendatlons. 
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Maximum Agg Size Air Content ( + 1 Percent) 

3/e· 6.5 
1/2. 6.0 
3/4. 5.0 

1-1/2. 4.5 
3. 3.5 

E. Ay ash may be used at Contractor's option. 

1. Maximum water-cement ratios listed In Paragraph 8 above for various concrete 
classes shall apply to maximum water-cement plus fty ash ratios. 

2. Ay ash shall replace part of the cement but shall not exceed 25 percent by 
weight of cement plus fty ash (3 pans cement, 1 pan Ry ash). 

2.03 READY-MIXED CONCRETE 

A. Ready-mix concrete delivered to the job site shall comply with these Specificalions and 
to ASTM C94. Engineer shall have free access at all times to the batching and mixing 
planr for material sampling and inspection. 

2.04 SITE-MIXED CONCRETE 

A. Batchlng plant and mbdng equipment for Concrete mixed at job site shall comply with 
ASTM C94. Concrete shall comply with these SpecHications. Concrete productlon shall 
comply with ACI 301. 

PART 3 EXECUTION 

3.01 PREPARATION 

A. Place vapor barrier sheet under slabs and where indicated on Drawings. Lap joints 6 
inches minimum and seal. 

B. Remove water from excavation prior to placing concrete. Diven flowing water through 
side drains to prevent water from flowing 011er freshly deposited concrete. Rem011e 
hardened concrete, debris, Ice, and other foreign materials from inside forms and from 
inner surfaces of mixing and conveying equipment Reinforcement shall be secured in 
position and Inspected. PrOIIlde runways for wheeled concrete handling equipment Do 
not place concrete on frozen ground. Subgrade shall be moist at time concrete Is 
deposited. 

C. Foundation Perimeter 

1. Install boards on foundation walls vertically from base of foundation to top of 
insufallon. 

2. Stagger joints . 
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3. Bun edges and ends tight to adjacent boards and protrusions. 

4. Install in acCO«<ance wtth manufacturers recommendations. 

3 .02 INSTALlATION 

A. Notify Engineer 24 hours minimum priol' to placing concrete. Concrete shaD be 
transported and placed In accordance with ACI 304. 

B. Concrete shall be handled from mixer to final place ol deposh In continuous manner, a.s 
rapidly as practicable, and without segregation or loss ol Ingredient untll unit of 
operation Is completed. Each concrete layer shall closely follow preceding layer 
placement to prevent formation of seams and planes ol weakness within the section. 
Concrete reaching initial set or containing water for more than 1· 1/ 2 hours shalt not be 
deposited In the work. 

C. Place concrete into fonns In unifonn layers as nearly to final position as practicable. 

D. 

Consolidate concrete Immediately after placing by thoroughly agitating mass with 
mechanical, Internal vibrating equipment to force out air pockels, to wotl< mixture into 
comers and around reinforcement and Inserts. and to prevent void fonnatlon. Do not 
usa vibrators to move concrete hoi'Qontally. Internal vibrator shall maintain speed o1 
8.000 Impulses per minute When submerged in concrete. Maintain one (1) Spare 
vibrator minimum at Job site. Umit vibration tlme to produce satisfactory consolidation 
without causing objectionable segregation. Concrete consolidation shall comply with 
ACI309 . 

Do not allow concrete to drop freely more than frve (5) feet. Use elephant trunks or 
tremies where greater drops are required. This may be Increased In thick (>2' .0') wall 
placements only If It Is clearly demonstrated to the Engineer tha.t segregation Is not 
occurring due to concrete bouncing off of rebar, etc. At least the first two feet of each 
wall placement shall always be placed with a tremie. Control tremie discharge to allow 
concrete to be effectively compacted Into horizontal layers not exceeding 12 inches In 
thickness with minimum lateral movement. Do not usa aluminum chutes, tremies, or 
pipes. 

3.03 REPAIR OF SURFACE DEFECTS 

A. Surface defects. Including tie holes, shall be repaired Immediately aher form remOIIal. 

B. Honeycombed and defective concrete shalt be removed down to sound concrete. 
Edges ol chipped areas shall be perpendicular to surface or slightly undercut. No 
featheredges will be pennitted. 

C. Area to be patched and atlla at least 6 inches wide surrounding area to be patched shall 
be dampened to prevent water absorption from patching mortar. After surface water 
has evaporated from area to be patched, bond coat shall be well brushed Into the 
surface. When bond coat begins to lose water sheen, premixed patching mortar shall 
be applied. Mortar shall be thoroughly consolidated Into place and struck olf to leave 
patch slightly higher than surrounding surface. Patch shall be left undisturbed for one 
(1) hour minimum before being finally finished. Patched atlla shall be maintained damp 
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D. 

E. 

F. 

for seven (7) days minimum. Metal tools shall not be used in finishing patch in formed 
wall exposed to view In final strucWre. 

Alief being deaned and thoroughly dampened, tie holes shall be filled solid wfth 
patching mortar. 

Bond coat shall consist of approximately one (1) part cement to one (1) part fine sand 
passing No. 30 mesh sieve. mixed to consistency of thick crea.m. 

Patching mortar shall be made from same materials and in approximately same 
proportions as used for concrete, except coarse aggregate shall be ornlned and mortar 
shall contain not more than one (1) part cement to two and one- half (2-1/ 2) parts sand 
by damp loose volume and also Include a non-metallic. non-shrink add~ive. Substitute 
white Portland cement for portion of gray cement on exposed concrete In order to 
produce color matching surrounding concrete, as determined by trial patch. Use no 
more walef than necessary lor mortar handling and placement Mbc mortar in advance 
and allow mortar to stand. Frequently manipulate mortar with a trowel, without adding 
water, unti mortar has reached stiffest consistency that will permit placing. 

3.04 CONCRETE FINISHES • FORMED SURFACES 

A After form removal, hardened concrete surfaces shall receive one or more fanishes 
specified below. Unless noted othefWise on Drawings or specifications, exterior below 
grade sur1aces shall receive rough form finish, and all olhar sur1aces shall receive a 
smooth rubbed rmlsh.. 

B. Rough Form Finish: Remove fins, burrs, and other projections exceeding 1 / 4 Inch in 
height lett alter form removal. Patch tie holes and defects. 

C. Smooth Form Finish: Form facing material shall produce smooth, hard, uniform texture 
on concrete. Facing matarlal shall be arranged ln orderty and symmetrical manner, with 
number of seams kept to praC1ical mlnlmum. Forms shall be supported to prevent 
excessive deflection. Tie holes and defeC1s shaU be patched. Flns shall be completely 
removed. 

D. Smooth Rubbed Finish: Finish shall be applied to concrete with smoolh form finish. 
Rub wetted surfaces with carborundum stone to eliminate Irregularities and to produce 
uniform, even-teXtured surface. Bulging or prOiruding areas resulting from slipping or 
deflecting forms shall be ground flush with adjacent surfaces. Do not apply cemenl 
grout to surfaces to be rubbed. Forms shall be removed and necessary patching 
completed as soon after concrete placement as possible without jeopardizing struclure. 
Apply rubbed finish no later than one (1) day following form removal. Unless noted 
otherwise. use fanlsh for concrete exposed In fanlshed work and for concrete surfaces in 
contact wfth walef or liquid. 

E. Tops of walls, horizontal offsets., and similar unformed surfaces occurring adjacent to 
formed surfaces shall be struck smooth after concrete Is placed and shall be floated to 
teXture reasonably conslslent with that of formed surfaces. Final treatment on formed 
surfaces shall continue uniformly across unformed surfaces • 
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A. Scn~tched Rnlsh. Alter concrete has been placed, consolidated, struck off, and leveled 
to Class C tolerance, roughen surface with stiff brushes or rakes prior to final set 
Unless noted otherwise. use finish on slabs to receive mortar setting beds lor quarry tae. 
ceramic tile. terrazzo, or similar type wearing sUlfaces and on slabs to receive Por1land 
cement grout swept in by process mechanical equipment 

B. Floated Flllish. Alter concrete has been placed. consolidated, struck off. and leveled, 
concrete shall nol be worked further until ready for floating. Begin ftoating when water 
sheen has disappeared and concrete has suffoeianUy hardenod to bear man's weight 
without deep Imprint Prevent formation of laltance and excess water on finished 
surface. During first floating, cut down high spoiS and lUI low spoiS to produce surface 
with aass B tolerance throughout Slab shall be refloated immediately to uniform sandy 
texture. Unless noted otherwise, use finish for curbs and gutters, Interim steps, and 
surfaces to receive roofing or waterproofing materials. 

c. Troweled Finish. After applying floated finish to floor slab and when concrete has 
hardened sUfficiently t.o prevent excess fine material from working to surlace. apply first 
trowel finish with power driven trowel Additional trowelings shall be done by hand. 
Anal troweling shall be done when ringing sound is produced as trowel is moved over 
cooorete surlace. Surlace shaD be thoroughly consolidated by hand llowellng 
operations. Anlshed suriace shall be free of trowel marks. uniform in texture and 
appearance, and plane to aass A toll!fBnce. Defects ot sufflclent magnltude to show 
through floor covering shall be removed by grinding. Unless noted otherwise, use finish 
on slab surfaces to be exposed to view, surfaces to be covered with resUient flooring, 
paint, or Olher thin film finish coating system, and surlaees In contact w~h process water 
or liquid. 

D. Broom Anlsh. Give concrete surface trallSVef'se scored texture by drawing metal tinned 
broom aaoss surlace invnediately after applying floated f~t~lsh. Unless noted otheiWise. 
use finish on exterior ramps. platforms. sidewalks. and steps. 

3.06 CURING 

A. Curing shall be accomplished by preventing loss of moisture, rapid temperature change, 
and mechanical Injury for seven (?) days minimum following concrete placement 
Ptolect fresh conCfete from heavy rains, Rowing water, and freezing temperatures. 
Begin curing as soon after placing and finishing as free water has disappeared from 
concrete surface. The Contractor may select one of the approved curing methods 
unless a specific method has been specif18d. Curing methods shall be in accordance 
with ACI 308. 

1. Sawratlon Curing. Curing of concrete shall be by water saturauon using 
methods which wt11 keep the concrete surfaces adequately wet during the 
specified curing period. Water sawration of concrete surfaces shall begin as 
quickly as possible after lnit'lill set of the concrete. The rate of water application 
shall be regulated to provide complete surlace coverage with a minimum of 
runoff. The application of water to walls may be interrupted for grout cleaning 
only CNer the areas being cleaned at the time, and the concrete surface shall not 
be permitted to become dry during such Interruption. 
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3.07 JOINTS 

3. 

4. 

The use of membrane ooring compound or moisture retaining fXII/er in lfeu of 
water curing will not be acceptable except for roadway and walkway surfaces. 

Molsl Curing. CoYer unformed surfaces with absorptive cover and maintain 
surface Is continuously wet. 

Moisture Retaining Cover. Cover surfaces with waterproof paper or polyethylene 
sheet Lap sheet edges and ends 4 Inches minimum and seal wah mastic or 
prossure-senskive rape. Sheets shall be weighted to prevent displacement 
Patch holes and tears Immediately. 

Membrane Curing. Apply membrane ooring compound, which complies wkh 
ASTM.C 309-81, with power spraying equipment using spray nozzle equipped 
with wind guard to nat surfaces. Use a roller to apply compound to walls and 
overhead surfaces. Apply compound in two-coat continuous operation. Apply 
second coat In direction approximately at right angles to first coat direction. 
Compound shall form uniform, continuous, adherent film. F~m shall not check, 
crack. or peel and shall be free from pinholes and Olher lmperiections. Surfaces 
subjected to heavy rainfall within three (3) hours aher compound has been 
applied or surfaces damaged by subsequent construction operations wnhin 
ooring period shall be reapplied. Protect surfaces coated w~h curing compound 
from foOl and vehicular traffiC and other sources of abrasion during curing 
period. Do n01 use membrane curing compounds on surfaces to receive 
deferred toppings, addhional ooncrete placement, quarry tlle grouts, liquid 
membrane waterproofing compounds or resDient floor We, or on surfaces to be 
painted. Apply membrana ooring compound in strict accordance with 
manufacturer's recommendations. 

5. Forms Left In Place. Where curing Is accomplished by leaving forms In place, 
the top exposed concrete surfaces and the forms shall be mainlalned continu
ously wet After form removal, cor~Crete shall be cured by other approved 
methods for remainder of required curing period. 

Form removal shall be in strict accordance whh ACI 318, Chapter 6 and Section 
03100 of these speclf1C8tlons. 

A. Construction joints shall be keyed with keyways at least t-1 /2" deep and located as 
shown on Drawings unless otherwise approved by the Engineer. All walls and slabs 
conllnuous In one direction more than 60 feet shall be placed In alternating panems 
such lhat construction joints are at no more lhan 60·1o01 lnteMtls and at least 3 days 
elapse between placemenl ol adjacent sections. Joints not shown on Drawings shall be 
located as n01 to significantly Impair the strength ollhe structure and shall be approved 
by Engineer. JointS shall be located as follows: 

In walls at not mote lhan 60 feet In any horizontal dlrectlon: at top or footing; at 
top ol slabs on ground; and at underside of deepest beam or girder framing Into 
waiL 
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2.. In columns or piers; at top of footings; a1 top of slabs on ground; and at 
underside of deepest beam or girder framing lmo column o r pier. 

3. Near midpoint of spans lor supponed slabs. beams. and girders unless a beam 
inle<sects a girder at the centet, In which case consti\ICtlon joints in girder shall 
offset a distance to twice the width of the beam. Transfer of shear through 
coostruclion joint shall be made by usa of Inclined reinforcement. 

4. In slabs on ground, so as to divide slab Into areas not in excess of 1.200 square 
feeL 

Reinforcement shall be conllnued across coostruction joints. Joints shall be 
perpendicular to main reinforcement. 

B. Expansion joims shall be constructed and located as shown on Drawings. Reinforcing 
bars or other fixed metal ftems embedded or bonded in concrete shall not be run 
continuous through expansion joints. 

C. Place concrete continuously between construcllon and expansion joints to produce a 
unit monolllhlc In construction. Allow 72 hours minlmtJm to elapse between casting o1 
adjoining units. 

D. Install Rexible polyllinylchlorlde (PVC) walerstops in construction and expansion joints 
where shown on Drawings and where water integrity Is required. Suppon water stop 
during concrete placement to maintain its proper posltion In the joint. Make splices with 
thermostatically controlled electric splicer. Spliced joints shall develop effective 
watertlghlness equal to watertightness of conllnuous waterstop material, shall 
permanenUy develop not less than 50 perceol of the parent section mechanlcal strength, 
and shall permanenUy retain their ftexiblity. Waterstops protruding from joints shall be 
protected from damages. 

E. Form transverse contraction joints In sidewalks with tool designed to form groove 3/ 4 
Inch deep. Joint spacing shall be equal to sidewalk width. Round joint edges wilh t /4 
Inch edger. Provide transverse 1/ 2 Inch wide expansion joints 20 feet on center. FDI 
expansion joints with asphalt pre molded joint filler. 

3.08 BONDING 

A. Bonding to New Concrete. Prior to placing neN concrete on or against recently set 
concrete work. thoroughly dean existing surface of laitance. lorelgn maner, and loose 
particles. Place or lighten forms. dampen concrete, and slush exlstlng surfaces with 
neat cement grout. Place neN concrete before neat cernent grout has attained its Initial 
set For 11or12oma1 construclicn joints, place a 1-1/ 2 lncll tnick layer 01 mortar before 
placing new concrete. Mortar shall be standard concrete mix without coarse aggregate 
and shall have a 6inch minimum slump. Neat cement grout shall consist of one (I) part 
cement to two (2) parts sand and sufficient water to produce a workable mix. 

B. Bonding to Old Concrete. Apply epoxy bonding compound to existing concrete 
surtaces , where shown on the plans. prior to placlng new concrete. Epoxy bonding 
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3.1()9 

compound shall ba tacky at time new concrete is placed. Apply epoxy bonding 
compound In strict accordance with manufacturer's recommendations. 

INSERTS AND APPURTENANCES 

A. Sel necessary anchof bolts. pipe anchors. pipe sleeves, wall pipes, conduits. Inserts. 
and other appurtenances in loons accurately, true, plumb, and securely to prevent 
dislocation during concrete placement. Coat aluminum !tams with two coats of heavy 
asphalt or bitumasttc palnt prlof to placing in concrete. 

B. Condu~s and pipes embadded in concrete shall comply with ACl 318, Section 6.3 and 
the following: 

1. Beams and joints having pipes or sleeves passing through them where not 
shown on Drawings shall have their width increased adjacem to the sleeve or 
pipe or over its entire length to obtain the same croSSoSectional area of concrete 
called for, and to provide specified cover and clearance batween reinforcing 
bars. 

2- Concrete CQO/er over pipes or sleeves shall be not less than 1 inch_ 

3. Conduits or pipes shall be placed at mid-height of beams and In the center of 
columns. 

3.10 RELD OUAUlY CONTROL 

Secure concrete samples tor testing in accordance with ASTM C172. 

B. Laboratory-Cured Compression Test Specimens: Four (4) test cylinders for each 
concrete class placed each day shall be taken not less than once per day, nor less than 
once for each 100 cubic yards, nor less than once for each 5,000 square feet of surface 
area for slabs or walls. Addnlonal cylinders shall be made and tested when deemed 
necessary by Owner. Make and labotalory-<:ure compression test specimens in 
accordance with ASTM C31. Two (2) specimens shall be tested at28 days for 
acceptance and two (2) at seven (7) days for information. Compression tests shall be 
made In accordance with ASTM C39. Test results shall be average of two (2) specimens 
tested. Do not remove shoring Of apply apl)(eciable loads to any concrete structure 
unless strength tests ha\le been completed and restits and equal to or greater than 
minimum required values. When the seven- (7) day test results do not exceed the 
minimum requirements, saturation curing shall be used on the related structural 
component for- the remainder of the 2&day period. Procedures lor protecting and 
curing concrete shall be imi)(OVed when test results do not exceed minimum 
requirements. The Engineer shall ha\le the right to alter mix design as needed to secure 
defined comi)(BSSion strengths. 

C. If one specimen In a compression test manffests evidence of Improper sampling, 
molding, or testing. specimen shall be discarded and remaining cylinder strength shall 
be considered test resuiL II both specimens in a compression test manffest evidence of 
lrnPfoper sampling, molding, or testing, entire test shall be discarded • 
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D. Where quesllon arises as to concrete quality in the slnlcture, Engineer shall have right to 
require load or core tesiS. Load tests shall be performed In accordance with ACI 318. 
Core leS1S shall be performed In acCOI'dance with ASTM C42. Openings resulting lrom 
core ex!ractlons shall be coated with epoxy bonding compound and filled with non
shrink grout. If tests on hardened coocrete laJ to meet specllled strengths for class of 
coocrete In question. Engineer has the right to order affected portion removed and 
replaced with concrete meeting specified requirements at Contractor's expense. 

E. Alr content shall be determined at the same time as the preparation of test cylinders for 
comp<esslon tests and when directed by Engineer to confirm required air content 
Perform tests at job slle In accordance with ASTM C231. 

F. Mbc consistency shall be controlled by slump tests at job site in accordance with ASTM 
Ct43. Slump tests shall be performed at same time as preparation of test cy1inders for 
compression tests and when directed by Engineer to confirm required slump. 

G. Contractor shall furnish necessary labor to assist testing agency in obtaining and 
handling samples. 

3.11 MEASUREMENT AND PAYMENT 

A. Separate payment wll be made for roof structure footings. Include the cost of all Olher 
work in this Section in the contract LUMP SUM price . 

END OF SECTlON 
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SECTION 06005 

HIGH DENSITY POLYETHYLENE UNER 

PART 1 GENERAL 

1.01 SCOPE OF WORK 

A. This section covers the delivery, Installation, seaming and quality control testing 
requirements fOT placemenr of the 20 mi HOPE liner. ConllactOT shall furnish all equipment, 
labor, materials and expertise to supply materials and coostruct liner system in strict 
accordance w~h the Drawings and Specifications. 

1.02 RELATED SECTIONS 

A. Section 02200: Eanhwork 

1.03 OUAUTY CONTROL 

A. Contractor will be responsible for performing quality control tests during construction. 

B . 

Speciflc OC testing requirements and frequencies ara listed for each type of material. 
Contractor shall fumish the Engineer with factory manufacturing data on properties of all 
materials to be installed. 

The Contractor shalf provide qualified persoMel, appropriate instruments and test devices 
necessary to perform the QC testing required. lnspectlon and tests perfonned by the 
Engineer shall not relieve the Contractor of his sole responslbBily for quality of ali work 
performed by the Contractor or subcontractors. 

1.04 PRODUCT OEUVERY, STORAGE AND HANDUNG 

A. Material wil be delivered ro the sft.e and stored near the subgrade to be lined. Contractor 
w ill protect material from weathering, theft. vandalism, din and damage from passlng 
vehicles. 

B. Any damaged material wUI be documented at delivery. Manufacturers representative will 
ensure damaged material Is appropriately tagged, documented and removed from the site. 

PART 2 PRODUCTS 

2.01 MATERIALS 

A. Uner 

1. Aexible Membrane Uner (FML). The FML shall consisl of lmpeNioos sheets of high 
density polyethylene (HOPE) of 20 gauge made from first quality. virgin materials, 
95 percent (by weight) or more of which shall be "pipe-grade' polyethylene resin. 
The polymer rasln shall have a maximum melt ftow index of 0.23 g/ 10 minutes 
(ASTM 01238, Condition E), a carbon black content of 2 to 3 percent (ASTM 
01603) and an A-2 carbon black distribution rating (ASTM 03015). The liner shall 
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2. 

be free of pinholes, blisters, holes and contaminants lnchldlng, but not limhed to 
IIOIHIIspersed Ingredients, and shaD meet ()( exceed the National Sanhatlon 
Foondatlon Standard No. 54 speclflcatloos lor HOPE 20. 

IJ!bels on each roll shall identify the thickness of the material, the length, the width 
of the roll and the manufacturers name. 

PART 3 EXECUTION 

3.01 SUBMITTALS 

A. The HOPE finer installer shall provide the Engineer with certificate of acceptance Slating that 
the subgrade is acceptable prior 10 commencing work. The inSI81fer wBI follow aU 
manufacturer recommended procedures for handling, deploying and seaming of the finer 
material. The installer shall provide a panel layout drawing depicting the location and 
installation sequence lor each panel. IJ!yout wUI be such that length of seams shall be 
mlnlmlzed. 

3.02 INSTALlATION 

A. Uner shalf be deployed such that no pockets of air rema.in under liner sheets alter seaming 
and placement in anchor trenches. 

B. Field seams shall be made using manufacturer's eXIfUsion or fusion welding systems 
equipment and techniques. The welding equipment used shall be capable of continuously 
monitoring and controlling the temperatures and pressures in the zone of contact where the 
machine is actually fusing the lining material, to ensure thai changes in environmental 
cond'ltlons wUI not affect the Integrity of the weld. The composition of the eXI!Udate shall 
be ldentk:al to the lining materiaL All seams shall be formed by overlapping adjacent edges 
a maximum of 4 Inches. The contact surfaces shall be wiped clean to remove dirt, dust. 
moisture, and other foreign material prior to seaming. 

C. No "fish mouths" shalf be allowed within the seam area. Where "fish mouths" occur, the 
material shalf be cut, overlapped, and an overlap fusion wedge weld or hot weld shall be 
applied. 

D. Anchor trenches wBl be back!Bied with suhable material and compacted to 95 percent of 
the maximum dry density. Material shall be placed In 8 inch loose lifts to the top of the 
trench. Contractor wBI use appropriate hand compactors working carefully not to damage 
the synthellc liner componentS. 

3.03 OUAUTY CONTROL 

A. HOPE liner shalf be visually inspected for damage. All repairs shall be performed by 
Slandard patching techniques. The patch shall be a minimum 4 Inches larger In an 
directions before seaming. 

B. AJI seams shalf be visually Inspected and nondestructlvely tested 011er their lull length to 
ensure watertight homogeneous seams. Vacuum tesl units or air pressure test units shalf 
be used. Testing shall be done as the seaming work progresses. not at the completion ol 
all field seaming. The location. tesl date, unn, name ol tester and outcome ol all 

FFTA Draft Final 04S002 
June 1!1l14 



• 

• 

• 

c. 

nondestructlve testing shall be documented and reportS given to the Engineer. All defe<ns 
detected shall be cooected by the Contractor. 

Destructive seam testing shall be completed at a frequency o( one test fNery 500 feet of 
seam length. Each test weld shall be marl<ed with the date, ambient tempe111ture and 
welding machine number. Samples o( the weld will be cut and tested In the field lor peel. 
Seams should exhibit a film tear bond. The weld sample will also be tested with laboratory 
lensometer equipment In accordance with applicable ASTM Standards. Seam tensUe 
strength should exceed liner material tensQe strength. All defects detected shall be 
corrected by the Contractor. 

3.04 MEASUREMENT AND PAYMENT 

A. No sepa111te payment will be made lor worl< performed under this section. Include the cost 
of such worl< In the cont111ct LUMP SUM price. 

END OF SECTION 
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PART 1 GENERAL 

1.01 SUMMARY 

SECTION 06020 

GEOTEXTlLE 

A. The Work includes the supply, delivery, and Installation of nonwoven. needlepunched 
geotextile to be used as stabOizatlon and filtering geosynthetlcs In the construction of 
the treatment pad system. The Contractor Shall supply all equipment, tools, labor, 
supervision, and materials required to complete the Work In accordance w~h the 
Contract Documents. 

1.02 OUAUTY ASSURANCE 

A. Manufacturer Oualffications 

1. The geotextlle manufacturer(s) shall be specialist(s) in the manufacturing of 
polyester and/or polypropylene geotextDe, and shall have produced and 
manufactured a minimum of 5 million fi' of said geotextDes that were used In 
successful Installations. 

B. Materials Testing 

1 . Test materials are as set forth In the applicable referenced SpecHlcatlons and as 
required herein. Required lasting of the geotextiles Is set forth herein. 

Plant Testing of GeotextBes. GeotextDes shall be tested by the manufacturer 
prior to shipment (to the site or drainage composite manufacturer) to ensure 
thai the physical and mechanical properties ol the finished product are In 
accordance With these SpecHlcations. The required material properties, test 
methods. values, and units are presented in Table 06020·1. Test frequencies 
shall be one (1) of each test for ~Nery 85,000 fi' of geotextlle produced, or in 
accordance with ASTM 04354, whichever requires more frequent testing. In 
addition. one (1) 70 fi' coupon of each geotextile lor 111/ery 85,000 If of 
geotextile produced for this prefect shall be retained by the manufacturer untO 
conslructlon of the treatment pad system, lor which the geotextDe Is used, is 
complete. These coupons shall be submitted to the Engineer upon request. 

Gootextile 
oeoco. 1 
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Table 06020-1 

Physical and Mechanical Properties of Geotextile 

Required Minimum 
Property Test Melhod Value' Unit 

Unh Weight" ASTM D3n6 6 oz/yd' 

Thickness ASTM Dlm-64 65 mns 

Puncture Strength ASTM 04833 80 lbs 

AOS ASTM 04751 - sieve size (mm) 

Greb Strength ASTM 04632 tSO lbs 

Grab Songation ASTM 04632 50 % 

Trapezoidal Tear Strength ASTM 04533 60 lbs 

Mullen Burst Strength ASTM 03786 275 psi 

Permittivity ASTM 04491-85 - sec·' 

UV Resistance• ASTM 04355-84 70 % strength retained 
(@ 500 Hours) 

'Minimum average roll values (MARV). 
'For Information only. not a required property. 
•Manufacturer's certHicalion required which states product exceeds required value for typical roll values. 
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c. 

Aeld Testing of GeotextBI! Samples of dellvaed nonwoven geotextle shan be 
oblalned in the field by the Comractor at a frequency of one sample (at least 4 
lt. by 4 It ) lor every 85,000 If of material Installed At the discretion of the 
Engineer. each sample obtained shall be tested for grab strength at an 
Engineer-approved testing laboratory so as to demonstrate that the geotextae 
being lnstalied Is the same as thai tested at the plant. The samples sele<:~ed tor 
tl!sting shall have the location (grid coordinates) , roll. lot. and manufacturer 
clearly marked on or anached to the sample AI least two (2) samples of each 
geotextne shall be conected by the Contractor from the field and submlned to 
the Engineer. 

Laboratory Testing 

t . Unless otherwise indicated, testing shall be perlormed by the manufacturer or by 
an Engineer-approved Independent geosynthelics testlng laboratory whh 
materials tumlshed by the Contractor and at the expense olthe Contractor. 

D. VlsuaJ Inspection During Installation 

1 

1.03 SUBMfiTALS 

During placement of the geotextlle, the Contractor shall carry out visual 
Inspections of the material surlace. Any faully areas relating to fabric lntegrily, 
uniformhy, rips, or tears, sawing Incompleteness. and seam overlap shall be 
repaired by the Contractor uslng pre-approved techniques and In accordance 
with manufacturer recommendations. Such repairs shall be reported to the 
Engineer by means of a daDy OC log. AI any point in the Work. if the dany OC 
log has not been submitted. the Engineer has the right to stop work at the 
expense of the Contractor untO the daOy OC log Is submitted. 

A. Certified Test Reports 

1. Certified test reports whhln the requirements of standards and testing methods 
specified herein shall be submitted to the Engineer for approval prior to material 
delivery. The material manufacturer and Contractor must satisfy the Engineer 
that the material they offer to furnish and install shall meet every aspect of the 
requirements listed in Table 06020·1. The Contractor shall transmit to the 
Engineer all Information given to them by the manufacturer or supplier prior to 
approval for lumishlng and installing any such material. 

2. Within three (3) weeks after award of Contract. the Contractor shall obtain from 
the geotextRe supplier(s) and submit to the Engineer for approval samples of the 
proposed geotexllle matertals. 

B. Installation and Repair Recommendations 

1. W~hln 3 weeks alter award of the Contract, submit manufacturer's 
recommended Installation procedures for the sewing of the geotextaes, including 
procedures for repair. All seaming shaU be performed by trained personnel of 
the Contractor or their subcontractors: the geotextJ1e Installer must be certified 
by the Qeotextie manufacturer. The Contractor may also be requested to 
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c. 

submll tmlnlng or experience records olrhe Installer personnel 10 !he Engineer 
for apprO\Il!l. 

As·Bunr Drawings 

The Contractor shall prOIIIde the Engineer with an as.buat drawing of each 
Installed geotextile. The as·buBt drawing shall Indicate seam locations. panel 
numbers. roll numbers. and lot numbers. The as·built drawings shall also 
indicate the panel and roll numbers from which the coupons were taken prior to 
delivery and where samples were taken for field testing, as required in 
Subsection 1.02.6. 

1.04 DEUVERY, STORAGE, AND HANDUNG 

A. Materials shall be delivered to the site only after the required submlltals have been 
approved by the Engineer. Storage and handling of the materials shall conform to !he 
manufacturer's recommendations and shall be done In such a manner as to prevent 
damage to any part of the Work. The Contractor shall provide labor and equipment to 
property unload material upon arrival at the she. The material shall be stored In a 
reasonably level. smooth, and well.<frained area that is away from sharp objects or rocks 
!hat may puncture the fabric, away from brush, poison oak or Ivy, oil, grease. or fuels. 
and in an accesslble area for Inspection. Individual rolls shall be stored with sate 
walking space and clearance between them to allow full view for inspection purposes. 
To prevent ultraviolet degradation ollhe material, the protective wrapper on each 
geotextile roll shall nor be removed untO the material is ready lor use. Any rolls that are 
delivered whhout protective wrappers shall be rejected by the Engineer at no cost to the 
Engineer. Any rolls of geotextae that will not be installed within 21 days following 
delivery to the site shall be covered with terps to protect the ends of the rolls from the 
elements. 

PART 2 PRODUCTS 

2.01 GEOTEXTILE 

A. Nonwoven, needlepunched geotextiles shall be provided ro meet the minimum physical 
and mechanical properties outlined In Table 06020-1 and as designated on the 
Drawings. The properties shown fepresem the mlnlmum average roll values (MARY) for 
the installed materials, unless otherwise Indicated 

B. The required end uses for nonwoven needlepunched geotextDes to be placed are shown 
on the Drawings. Geotexties shall also be used lor miscellaneous soQ erosion and 
sedimentation controls as detaBed on the Drawings. 

2.02 GEOTEXTILE THREAD FOR SEAMING 

A. The Contractor shall submtt Information to the Engineer regarding the type of thread to 
be used for seaming or geotexliles. Thread shall be composed or a polymeric material 
similar to the geotextije being seamed. Thread shall be a conuasting color to !hat or the 
geotextiles lor easy inspection . 
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3.01 INSTALLATION RESPONSIBIUTY 

A The Con1ract0f shall be responsible for installing the geotextaes and all componenlS and 
deiBils associated with these materials. 

3.02 GEOTEXTILE PLACEMENT 

A GeotextDes shall be placed by the Contractor at the locations shown on the Drawings. 

B. 

All bedding geotextile seams shall consist of adjacent panels sewn securely together 
using approved thread and "prayer- seams according to the approved lnsiBIIatlon 
procedures. Seams on slopes shall be oriented whh the slope. End-of·roll seams shall 
be offset a minimum of 5 fL between adjacent roll ends. Oross·slope seams shall be 
avoided as much as possible. Where seaming of geotextiles Is not required (e.g., 
access roads and drainage outlets), adjacent panels of geotextlles shall be overlapped 
with the upgradlent panel on top. During periods of high winds. sandbags. or other 
methods approved by the manufacturer shall be used by lhe Contractor to secure any 
exposed geotexule in place. 

Geotextiles that have soils placed upon them shall have 10 inches (minimum) of the 
material placed onto the fabric and spread in advance of hfgh.flotatlon. low-ground· 
pressure (LGP) construction equipment The material shall be spread in the same 
direction as the fabric Is seamed. Extreme care shall be required by the Contractor so 
that the equipment operator only pushes the soU materials ahead without damage to the 
geotextile. At no time shall construction equipment be permitted to track directly oo the 
gootoxtBe. Any damage to the fabric Of other final c<:Ner system geosynthetics shall be 
repaired by the Contractor (using approved methods) at no expense to the Engineer. 

3.03 COVERING GEOTEXTlLES 

A All geotextUes shall be covered within 21 calendar days following removal of their 
protective wrapping and their placement In the field to protect them from ultraviolet 
degradation The Contractor shall stage construction activities to accomplish the 
schedule. Any geotextile left exposed longer than the 21 calendar days shall. at the 
Engineer's direction. be removed and replaced at no cost to the Engineer. 

3.04 MEASUREMENT AND PAYMENT 

A No separate payment wm be made for work performed under this sectloo. Include the 
cost of such WOfk In the contract LUMP SUM price. 

END OF SECTION 
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SECTION 09900 

PAINTING 

PART 1 GENERAL 

1.01 SUMMARY 

A. Section Includes 

1. Inspection 
2. Surface Preparation. 
3. Proteclion. 
4. Application. 
5. Finishing Bectrical and Mechanical Equipment 
6. Oeanfng. 
7. Schedule • Exterior Surfaces. 
8. Schedule • Interior Surfaces 
9. Schedule • Colors. 

B Related Sections 

1. Section 16010: Baste Bectrical Requirements 

1.02 REFERENCES 

ANSf/ASTM 016 • Definitions o!Terms RelaUng ro Paint, Varnish, Lacquer, and Related 
Products. 

1.03 DEFINITIONS 

A. Conform to ANSifASTM 016 for Interpretation of rerms used In lhls Section. 

1.04 OUAUTY ASSURANCE/OUAUTY CONTROL 

A. Product Manufacwrer Company specializing in manufacturing quality palm and tinlsh 
products whh three years experience. 

B. Applicator. Company specializing In commercial painting and finishing whh r.ve years 
documented experience. 

C. The Contractor shall request review of first finished space or hem of each color scheme 
required by the Engineer for color, texture, and workmanship. 

1.05 REGULATORY REQUIREMENTS 

A. Conform to applicable codes tor llama/ fuel/ smoke rating requirements lOt finishes . 

l'aUltlng 
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1.07 

1.08 

• 
1.09 

• 

TESTS 

A. Provide analysis and testing of paint as requested by the Engineer. 

SUBMITTALS 

A. Submh product data and color samples from which final colors shall be selected by the 
Engineer 

B. Provide product data on all finishing products. 

c. The Contractor shall lumish test samples of materials wben required by the Engineer. 

D. Submit manufacturer's application instructions. 

DEUVERV. STORAGE, AND HANDUNG 

A. Deliver products to site under provisions of this Section. 

B. Store and protect products In an area approved by the Engineer. 

c. Dellller products to site In sealed and labelled containers; Inspect to verily acceptance. 

D. Container labelling to include manufacturer's name. type of pain~ brand name. brand 
code. coverage. surface preparatlon. drying time, cleanup. color designation, and 
lnSIIucttons for mixing and reduclng . 

E. Store paint materlals at minimum ambient temperature of 45 degrees F (7 degrees C) 
and a maximum of 90 degrees F (32 degrees C), In well ventiated area. unless required 
otherwise by manufacturer's Instructions 

F. Take precautionary measures to prevent fire hazards and spontaneous combustion. 

ENVIRONMENTAL REQUIREMENTS 

A. Provide continuous ventilation and heeling lacBitles to maintain surface and ambient 
temperarures above 45 degrees F (7 degrees C) lor 24 hours before, during. and 48 
hours after application of finishes, unless required otherwise by manufacturer's 
Instructions. 

B. Do not apply exterior coatings during rain or snow, or when relative humidity Is above 
50 percent. unless required otherwise by manufacturer's Instructions. 

C. Minimum Application Temperatures for Latex Paints: 45 degrees F (7 degrees C) for 
interiors: 50 degrees F (10 degrees C) for exterior; unless required otherwise by 
manufacturer's instructions. 

D. Minimum Application Temperature for Rnishes: 65 degrees F (18 degrees C) lor Interior 
or exterior, unless required otherwise by manufacturer's Instructions . 



• 1 10 EXTRA STOCK 

A Provide a one gallon (4 L) container of each color and surface texture ro the Engineer. 

B. Label each container whh color. texture, and locations, In addftlon to the manufacturer's 
label. 

PART 2 PRODUCTS 

2.01 MATERIALS 

A Coatings. Ready mixed, except field catalyzed coatings. Process pigments to a soft 
paste consistency, capable of being readny and uniformly dispersed to a homogeneous 
coaling. 

B. Coatings. Good flow and brushing propenies; capable of drying or curing free of 
streaks or sags. 

C. Accessory Materials. Unseed oil, shellac. turpentine. paint thinners and Olher materials 
not specifically Indicated but required to achieve the finishes specified, of commercial 
quality. 

2.02 FINISHES 

A. Refer to schedule at end ot Section for surface finish and color schedule. 

• PART 3 EXECUTION 

• 

3.01 INSPECTION 

A Verify that surfaces are ready to receive work as Instructed by the product manufacturer. 

B. Examine surfaces schedUled 10 be finished prior to commencement of work. Repon any 
condhion that may potentially affect proper application. 

C. Beginning of Installation means acceptance of existing 
surfaces. 

3.02 PREPARATION 

A. Remove electrical plates, hardware, light fixture trim, and filtlngs prior to preparing 
surfaces or finishing. 

B. Correct minor defects and clean surfaces which affect Work of this Section. 

C. Shellac and seal marks which may bleed through surface finishes. 

0 . Impervious Surfaces. Remove mDdew by scrubbing whh solution of tri·sodium 
phosphate and bleach. Rinse with clean water and allow surface to dry • 
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E Aluminum Surfaces Scheduled for Paint Finish. Remove wrface contamination by 
steam or high pressure water. Remove oxidation with acid etch and solvent washing 
Apply etching primer immediately following cleaning. 

F. Asphalt, Creosote, or Bituminous Surfaces Scheduled lor Palnt Flnish. Remove rorelgn 
particles to permit adhesion of finishing materials. Apply compatible sealer or primer. 

G. Insulated Coverings. Remove dirt. grease, and oil from canvas and cotton 

H. Concrete Floors. Remove contamination, acid etch. and rinse Poors wilh clear water. 
Verily required acid-alkali balance iS achieved. Allow to dry. 

I. Copper Surfaces Scheduled for a Paint Flnish. Remove contamination by steam, high 
pressure water, or solvem washing. Apply vinyl etch primer immediately following 
cleaning. 

J. Copper Surfaces Scheduled for a Natural Oxidized Flnish. Remove contamination by 
applying oxidizing solution or copper acetate and ammonium chloride in acetic acid . 
Rub on repeatedly for required effect Once attained, rinse surfaces with dear water 
and allow to dry. 

K Gypsum Board Surfaces. Latex m1 minor defeciS Spot prime defects after repair. 

L Galvanized Surfaces. Remove surface comamlnallon and ons and wash with solvent. 

M. 

Apply coat ol etching primer • 

Concrete and Unit Masonry Surfaces Scheduled to Receive Palnt Finlsh. Remove dirt. 
loose mortar. scale. salt or alkali powder. and other foreign matter. Remove oU and 
grease with a solution of tri-sodium phosphate: rinse well and allow to dry. Remove 
stains caused by weathering of corroding metals with a solution or sodium metasnicate 
after thoroughly wetting with water Allow to dry. 

N. Piaster Surfaces. Fill hairline cracks, small holes, and Imperfections with latex patching 
plaster. Make smooth and flush with adjacent surfaces. Wash and neutralize high alkali 
surfaces. 

0 . Uncoated Steel and Iron Surfaces. Remove grease. scele, dirt, and rust. Where heavy 
coatings ol scele are evl(lent, remove by wire brushing; dean by washing with solvent 
Apply a treatmem ol phosphoric acid solution. ensuring weld jolms, bolts, and nuts are 
similarly cleaned. Spot prime paim alter repairs. 

P. Shop Primed Steel Surfaces. Sand and scrape to ramove loose primer and rust 
Feather edges to make touch-up patches Inconspicuous. Clean surla<:<!S with solvent. 
Prime bare steel surfaces. 

0 . Interior Wood Items Scheduled to Receive Flnish. Wipe off dust and grh prior to 
priming. Seal knots, pitch streaks. and sappy sections with sealer. Flll naD holes and 
cracks aher primer has dried, sand between coats . 
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R. Exterior Wood Sohed~cd to Receive Paint Flnlsh. Remove dust. gr'i!, and foreign 
maner Seal knots. phch streaks. and sappy sections. FDI naB hdes with tinted exterior 
caulking compound after prime coat has been applied 

S. Glue-Laminated Beams. Prior to finishing, wash surfaces whh solvent. remove grease 
and dirt. 

T. Wood and Metal Coots Scheduled lor Painting. Seal top and bonom edges whh primer. 

3.03 PROTECTION 

A Protect elements surrounding the work of this section from damage or disfiguration. 

B. Repair damage to other surfaces caused by work or this section. 

C. Furnish drOP cloths, shields, and protective methods to prevent spray or droppings from 
disfiguring other surfaces. 

D. Remove empty paint containers from site. 

3.04 APPUCATION 

A 
B. 
c. 
D . 
E. 
F 

Apply products In accordance whh manl.lfacturer's Instructions. 
Do not apply finishes to surfaces that are not dry. 
Apply each coat to un~onn finish. 
Apply each coat of paint slightly darker than preceding coat unless otherwise approved. 
Sand lightly between coats to achieve required finish. 
Allow applied coat 10 dry belore next coat is applied. 

3.05 ANISHING MECHANICAl AND ELECTRICAl EQUIPMENT 

A Remove unfinished louvers, grilles. covers. and access panels on mechanical and 
electrical components and paint separately. 

B. Prime and paint insulated and exposed pipes, conduft, boxes. insulated and exposed 
ducts. hangers. brackets. collars and supports. except where Hems are prefinished. 

C. Replace identification markings on mechanical or electllcal equipment when painted 
accidentally 

D. Paint exposed conduh and electrical equipment occurring in finished areas. 

E. Palm both sides and edges c:A plywood backboards for electrical and telephone 
equipment before Installing equipment. 

F Replace electrical plates. hardware. light fixture trim, and fhtings removed prior to 
llnlshlng . 
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3.06 CLEANING 

A. As work p~oceeds, promptly remove painl where spilled, splashed. or spanered 

B Dunng pl'ogress d wori< maintain premises free d unnecessary aceum.Catlon d tools. 
equlpmenl, S~.WP~us materials. and debris. 

C Collect canon waste. clolhs, and malerial which may constllute a fire hazard place In 
closed metal conuuners and r811'10'ofa daly from slle. 

307 SCHEDULE· EXTERIOR SURFACES 

A Steel • Shop Pnmed 

1. Touch-up Wllh :zinc chromate primer 
2 Two coets alkyd enamel 

B Steel • GalvaniZed 

1. One coet zinc chromate primer 
2. Two coets alkyd enamet 

C Aluminum • Mill Finish 

1. One coet e1chlng primer. 
2. Two coets alkyd enamel . 

3.08 SCHEDULE • COLORS 

A. As approved by the Engineer. 

3.09 MEASUREMENT AND PAYMENT 

A. No separate payment .... nl be made for work performed under this section. Include the 
cost of such work In the contract LUMP SUM PRICE 

END OF SECTION 
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SECTION 11212 

SUBMERSIBLE SUMP PUMP 

PART 1 GENERAL 

1.01 SUMMARY 

A. Furnish a submersible sump pump system as described In this Section and as sh<1M1 on 
the Drawings. System shall be compiBle with pump, control panel, floating switche$. all 
interconnecting cable. and all other accessories to make a complete aU1omatlc system 

1.02 RELATED WORK 

A. Division t 5: Mechanical 
B. Division 16: Electrical 

PART 2 PRODUCTS 

2.01 SUMP PUMP SCHEDULE 

A. Runoff Pumping Station 

2.02 MOTOR 

1. 
2. 
3. 
4. 
5. 
6. 

7 

Number of Pump(s): 
Capacity: 
Maxlmum Motor Rating: 
Maximum Discharge Slze: 
Power. 
Discharge Check Valve: 

Manufacturer. 

2 (one space not installed) 
50 gpm @ 20 fl total dynamic head 
1 HP 
1·1/2' 
120V, !·phase 
Provide check valve of suitable design and 
materials on pump discharge line 
Myers, Model WHV·S or equal 

A. Submersible motor to be constnucted w~h open windings and to operate In clean, dry 
dielectric o8 for cooling windings and lubricating motor bearings Motor shaft to be 
sealed with mechanical shaft seal, having super lapped seal rings of carbon and 
ceramic. Integral motor and pump shaft to be of stainless steel, supported with stainless 
steel anchor bolts installed during the pouring of the base to form a monolithic union. 

2.03 MATERIAL 

A. Pump and motor housing shall be of cast Iron. Impeller shaD be cast iron, of the non
clog type. passing t·inch solids. All faSleners shall be stainless steel. 

2.04 ELECTRICAL CONTROLS 

A. The pump inS1altation shall be fully enclosed in a NEMA 3R enclosure. The enclosure 
shan house a combination motor circuit protector, HOA switch, and red nun llghL The 

S..b,.,..blo Sump Pump 
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B. 

c. 

panel shall be equipped w'rth a red alarm light to Indicate a high level alarm. an alarm 
annunciator, a manual alarm reset button. and a Oghltesl button. 

Mercury switch type level comrols shan be used to control the sump level and to 
ac:tlvate the high level alarm. To control the automatic operation of the pumps a total of 
three mercury switch level controls (pump on, pump off, and hfgh level alarm) shall be 
provided at selec:ted levels. Levels to be set at the direction of the Engineer. All 
controls shall be fastened to piping. 

The control panel shall be mounted adjacent to the sump on a 4-lnch galvaniZed steel 
channel frame. This frame shall be secured In the ground to a reinforced concrete pad. 
The control panel shall Include a grounded t20V receptacle 

PART 3 EXECUTlON 

3.01 INSTAUATION 

A. Conlorm to Manufacturer's Instructions 
B. Train Owner's operators tn use of pump end controller. 
C. Provide three copies of Manufacturer's Operation and Maintenance Manual. 

3.02 MEASUREMENT AND PAYMENT 

A. No separate payment will be made for work performed under this section. Include the 
cost of such work in the confract LUMP SUM price . 

END OF SECTION 

s..-Sump Pump 
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SECTION 13709 

ROOF STRUCTURE 

PART I GENERAL 

1.01 SUMMARY 

A. Section Includes 

1. System Description. 
2. Design Requirements. 
3. Submittals. 
4. Quality Assurance. 
5. Ouallficatlons. 
6. Regulatory Requirements. 
7. Field Mea.surements. 
8. Warranty. 

B. Related Sections 

c. 

1. Section 03301 : Concrete dhch 
2. Section 09900: Painting 

This specification has been Included for information only. The Engineer shall purchase and 
deliver lhe roof structure as described herein to the project site. The Contractor Is 
responsible lor unloading and erection. Coordinate tlmlng of unloading whh the Engineer. 

D. Size: One-story 120 feet wide by 100 feet/ SO feet long by 21-foot eave height as shown on 
the Drawing. 

t . The building shall include all primary and secondary struCtural framing members, 
connection bolts. 0011erlng, translucent fiberglass panels, ftashing closures, sealer. 
and other miscellaneous items as called for on the contract and required for a 
complete installation 

2. The buDding manufacturer shall provide Installation and assembly drawings 
including anchor bolt setting plan, roof plan, elevation, cross section. etc.. as 
required to assemble all pans. components and accessories furnished by the 
building manufeCiurer. Drawings shall indicate lhe piece marks of all pans to be 
etected or assembled for easy field identifiCalion. 

1.02 REFERENCES 

AISC - Specif1C8.tlon for the Design, Fabrication, and Erection ol Structural Steel for Buildings. 

ASTM A36 • Structural Steel 

ASTM A153- Zlnc Coating (Hot Dip) on Iron and Steel Hardware. 

ASTM A307 • Csrbon Steel Externally Threaded Standard Fasteners. 

ASTM A32S • High Strength Bolts for StruCiural Steel Joints. 

Roof Slrucnlre 
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ASTM A386 • Zinc-coating (Hot·Dfp) on Assembled Steel Produetr.. 

ASTM A446 · Steel Sheet, Zinc-Coated (Galvanized) by the Hot-Dip Process, Structural (Physical) 
Quality. 

ASTM A490 • Quenched and Tempered Alloy Steel Bolts for Structural Steel Joints. 

ASTM A500 ·Cold-Formed Welded and Seamless Carbon Steel Structural Tubing in Rounds and 
Shapes. 

ASTM A501 • Hot Formed Welded and Seamless Carbon Sleet Structural Tubing 

ASTM A525 • Steel Sheet, Zinc-Coated (Galvanized) by the Hot-Dip Process. General Requirements. 

ASTM A529 • Structural Steel with 42,000 psi (290 MPa) Minimum Yield Point. 

ASTM A572 • High Strength Low Alloy Columbium-Vanadium Steel of Structural Quality. 

ASTM C665 • Mineral Fiber Blanket Thermal Insulation for Ught Frame Construction and 
Manufactured Housing. 

AWS A2.0 • Standard Welding Symbols. 

AWS Dt.1 • Structural Welding Code. 

FS HH·I·52t • Insulation Blankets, Thermal, Mineral Aber • 

FS HH-1·558 ·Insulation, BlockS, Boards, Blankets, Felts, Sleev!ng (Pipe and Tube Covering), and 
Pipe Frttlng Covering, Thermal (Mineral Fiber, Industrial Type). 

SSPC • Steel Structures Palming CouncU. 

t.03 DRAWINGS AND CERTIFICATION 

A. The buDding manufacturer wDI lumish complete erection drawings showing anchor bolt 
settings, sidewall, endwall, and roof framing, transverse cross-sections. covering and 
flashing detaUs, and accessory installation detahs to clearly Indicate the proper assembly 
of an buUdlng pans. 

B. The building manufacturer shall also furnish a certificate signed by a Registered Professional 
Engineer (P.E.), registered In the State of Ohio, that the buDding design meets the 
requirements of the specifications and the most recent edlllon of the Uniform Building Code. 
and Is In accordance with generally accepted engineering practices. 

PART 2 PRODUCTS 

2.0t DESIGN 

A. Type. One-story single slope rigid frame construction with center column whh 5 • 20 loot 
bays. Note: The three main frame columns will be of different lengths. as shown on the 
Drawing . 

Roof Struc:cu'e 
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1. All structural mm sectlons and welded plate members shall be designed 1n 
accordance with the AJSC •speciflcallon lor the Design, Fabrication and Erection 
of Structural Steel for BuBdlngs." 

2. All cold-formed struelural members shall be designed In accordance with the AISI 
"Specification for the Design of Cold-Formed Steel Structural Members." 

3. Design load requirements shall be determined by local cond~ions, applicable 
codes, buidlng end-use, etc., and design shall be in accordance with the 
'Recommended Design Practices Manuar of the Metal BuDding Manufacturers 
Associatlon. At a minimum. design loads shall include the following: 

a. Dead Load: Weight of all structural members plus flooring and roof 

b. Superimposed Dead load: 5 psi on roof for electrical, plumbing, and 
HVAC loads. 

c. Wind Load: Per UnHorm Building Code, latest edition (but not less than 
100 mph). 

d. Roof live Load: 30 psi (minimum). 

4 Building layout as shown on the Drawings. 

2.02 GENERAL FABRICATION 

All structural steel membefs shall be laelory cut, formed, punched, welded, and prime-eoat 
painted for bolted Held assembly All base plates. cap plates, stiffener plates. and splice 
plates shall be shop fabricated complete with bolt connection holes. All building parts shall 
carry an Identifying place marl< tor easy field identilication 

All welding shall be done In accordance with the American Welding SOciety Code for 
Building Construction. 

1. Flanges and webs of built-up welded members shall be joined by a 
continuous automatic submerged ere-welding process on one side of the 
web. 

2. Ceniflcatlon of welder qualification shaH be supplied when required or 
specified. Operators shall be qualified as prescribed In the 'Standard 
Procedure of the American Welding Society.' 

2.03 PRIMARY STRUCTURAL MEMBERS 

A. Steel used In the fabrication of built-up primary structural members shall have a minimum 
yield of 50,000 psi. Hot-rolled primary structural members shall have a minimum yfeld of 
36,000 psl Steel with a minimum yield different from the above may be used as required 
by design or as specl!led. 

B. Primary framing shan be shop fabricated and shall lndude factory-welded pur1in and gin 
dips. Holes shall be provided by the factory for attachment of secondary members and 
bracing 

c. Bearing endwell frames shall consist of endwell columns, comer columns and roof beams 
as required by design criteria 

Root Struc\\Jro 
13709·3 

FFT A Oratt Fll\al 045-002 
Juoo 1994 



• 2.04 SECONDARY STRUCTURAL MEMBERS 

• 

• 

A. Steel used In tllelabricallon of cokl·formed structural members shall have a minimum yield 
of 55.000 psi. Stool wilh a minimum yield different from tho aboVe may bo usod on 
lndlvldual members as required by design or as specKled 

B. Pur1ins and Gins. Purtins and girts shall bolt to clips which are factory-welded to the 
frames. Pur1ins and girts shall be praclslon roll·formed of 16-, 14-, or 12-gauge steel with 
a minimum yield ol 55,000 psl. Pur11ns and girts shall be 8-inch deep 7: sections with 2.5-
or 3.5-wicle flanges with stiffening lips formed at any angle of 45 degrees with the flanges. 

C. Eave Struts. Eave struts shall be ·c sections whh one flange cold-formed to suit the roof 
slope and vertical wall condition and provide suitable fastening surfaces for both wan and 
rool sheets. Steel In eave struts shall be 14-gauge minimum yield of 55,000 psl. 

D. Wind Bracing. Bundlngs shall be designed to reslstloads by diagonal bracing consisting 
of either cables. rods or angles: diaphregm action ol the wall panels and girts/structural 
bents or a combination of these methods. Diagonal bracing shall not interfere with the two 
(2) construction entrances on the south wall of tile structure as shown on the Drawings. 

E. Range Bracing The Inside flange of all frames shaU be adequately braced so that the 
allowable compresslve stress is adequate lor the design load combination. 

F. Base Member. A continuous base member shall be provided to which the base of the wall 
covering may be attached. This base member shall have an elevation of 8 feet below tile 
same helght • 

G. Openings Framing members for all openings shall be adequate for the imposed loads. 

2.05 STRUCTURAL COATlNG 

A. All structural steel components are to be coated in accordance with Section 09900: 
Painting. 

2.06 SPLICES AND CONNECT10NS 

A. All structural steel shall be shop punched for bolted field assembly, except lor fleld~ocated 
accessories. 

B. All bolts for fletd assembly of primary structural members shan be hlgh strength bolts. finish 
wUI be electro-zlno with bronze chemical chromate conversion coating. All high strenglh 
bolts shall conform to ASTM A·325, unless otherwise speoilled Bolts lor primary structural 
members shalf not be less than 5/~nch diameter. Bolts for secondary members shall be 
1/ 2-lnch electro-zinc plated machine bolts confirming to ASTM A-307 unless otherwise 
specified. 

2.07 ROOF PITCH 

A. Ratio of 1/ 2 / 12. 

2.08 LOADINGS 

A. Standard BOCA. latest edttlon. 

Aool SUucture 
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A 26-gauge preformed panels with a minimum 1.25-inch major rib corrugations spaced on a 
maximum 18-inch cemer, rastened with long life fasteners. 

2.10 SIDING 

1. General. Panels shall be 24-gauge aluminum-zinc alloy (other types of panel 
material are avaHable upon special request) wall panels. Material lor roof panels 
shall confirm to ASTM A-446, Grade E (80.000 psi minimum yield strength). 
Material for roof panels and wall panels shall conform to ASTM A•525, Designation 
G-90, 50 KSI minimum yield strength. 

2. Translucent Fiberglass Panels. As specified under Siding, translucent fiberglass 
panels shall be used in the roofing as shown on the Drawing. 

3. Panel Description 

4 . 

a. Panels shall be preclsion roll--formed for 3' • o· wfde coverage and shall 
have major ribs on maximum 18-lnch cemers, minimum 1.25-lnch high and 
minor ribs centered between major ribs. 

1. Roof panels shall have purtln-bea.ring leg at one edge of the panel 
to provide support and a tight r~ at the panel sldelap. 

2. Roof panels shall be rated by Underwriters Laboratory (U.L) for 
class 90 wind uplifl 

Concealed Back·Up Bar. A cold-formed 16iJauge preformed plate with interlocking 
tabs to engage factory-punched stirrups on the panel. Tho back-up bar sh3ll be 
prepunched to align with factory·punched holes In the panel endlap, and shall be 
self-aligning and self·supportlng, and not attached to any structural member, thus 
providing unrestricted themnal movemem of panels. 

5. Endlap Cinch Stmp. An aluminum alloy device, sell-aligning and pre-punched to 
align with pre-punched holes In the panel endlap and back-up bar The cinch strap 
shall be stamped with stiffener grooves 

6. End Dams. 18-gauge cold-formed member to provide a water-tight seal at the 
ridge and to support and seal the ridge roll. 

A Translucent fiberglass panels from the eave strut to 8 feet below the eave strut. The siding 
is to be continuous around the perimeter of the buDding (fastened w~h long life fastenen;[ . 
All four sides are open to a minimum of 14 feet, measured from ground suriace. 

1. Glass fiber reinforced polyester panels confirming to Commercial Standards CS-
214·57 shall be: 

2. 

Type 1 -General Purpose 
Type 2 • UL-Approved Fire Retardant 

Fiberglass panels shall have a prome matching the roof panels and shall be .060· 
inch thick weighing 8 ounces per square loot. depending on job requirements. 

Roof StNctvre 
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SECTION 15001 

GENERAL REQUIREMENTS FOR PIPING SYSTEMS 
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3. Sky1aes ate qualified by Underwriters labor.llory (U.L) class 90 wind uplift rated 
with the add~lon of appropriate trim kit. 

2 . 11 SEAlANT 

A. Roof panel side and endlaps shall be sealed with Buty1 sealant which Is 100 percent 
nonvolatile to eliminate hardening and cracking Sealant shall be furnished In paper
separated rolls and shall be t / 2-lnch wide by 3/ 32-lnoh thick; elecept in areas where 
extreme snow and ice conditions occur, sealant 1-inch wide by 3/32-inch thick may be 
specified. 

B. Slde!ap sealant shall be factory-applied closed-cell foam tape. Sealant used at endlaps, 
rake and eave shall be l -Inch wide by 3/32-lnch thick paper-backed Butyl tape sealant. 

2. t2 FASTENERS 

2.13 

A. Roof and wall panels shaH be fastened to the purl ins, girts, eave struts and other structural 
members with No. 14 Type "A" self-tapping fasteners or No. 12 self-drilling fasteners with 
neoprene washers for permanent seal. Electro-zinc plated colored fasteners are to be used 
on colored walls. 

B. Standing seam roof panels shall be attached to structural members with No. 14 seff-drDfing 
fasteners for clips and No. 17 self-tapping fasteners with neoprene weather-sealed washers 
for endlaps and panel tenninations. 

C. Fastener spacing shaU be as caOed for on erection drawings. 

FLASHING AND TRIM 

A. Aashlng and/or trim shan be furnished at the rake, corners and eaves, at framed openings. 
and wherever necessary to provide weather llghtness and a finished appearance. 

B. GalVanized or colored steel lor flashing, metal closures, trim and other miscellaneous uses 
shall conlonn to ASTM A-446, Grade D (50,000 psn. Designation G-90. Base trim shall 
confirm to Grade B (37,000 psQ, an Type I! roCI-formed trim shall confirm to Grade C {40.000 
psl). 

2.14 INSULATlON 

A. None 

2.15 GUITERS AND DOWNSPOUTS 

A. Furnished to the Blelsting ground eiE1113tion with splash plates. 3 feet minimum length, below 
base plate eiE1113tion. 

2.16 EAVE GUITERS AND DOWNSPOUTS 

A. Eave gutters shaQ be roCI-formed to a true profile, free of obJectionable waviness and any 
otl>e< imperfections, trom 24 gauge faCtory palnted aluminum. T11e ~dee of the gutter shall 
match the profile of the rake trim. All gutter sections shall be securely fastened and sealed 
at end laps. The outside face of the gutter shall be supponed by 22 gauge factory painted 
aluminum suppons on 3'-o· centers. 

Roof Sltucturo 
13709.8 

FFTA ~ Anal 0'15-<102 
Ju11e 1994 



• 

• 

• 

B. Downspout shall be 4" x 4" roll.formecl boX sections made from 24 gauge factory paned 
aluminum. Matching llnlsh 24 gauge aluminum slraps shall be provided lor securing 
downspouts to the bu~dlng wall Kickouts (not elbow type) shall be provided on each 
downspout. 

2.17 WALK DOORS 

A. None.. 

2.18 OPENINGS 

A. Two (2) at south endwall. 12 feet wide by 14 feet high. 

2.19 ANCHOR BOLT 

A. To be provided, In wood templates, to be placed by the contractor. 

2.20 LIGHTING PROTECTION/ GROUNDING 

A. The buRding shall provide Interior protection from lighting and shall be adequately grounded 
In accordance with the National Electric Code, latest ed~ion. Article 250. 

PART 3 EXECUTION 

3.01 DELIVERY 

A. Delivery of Roof Structure to be coordinated with the Engineer. 

3.02 SUPERVISION 

A. Provide the services of one factory-trained supervisor to assist the Engineer during erection 
of the building. The supervisor shall be ons~e during the entire erection process. Timing 
shall be coordinated with the Engineer. 

1. Supervisor shall be U.S. Citizen. 
2. Supervisor shall attend the 20 minute EG&G Mound Orientation Training prior to 

working at the site. 
3 Supervisor shall read and sign-off on WESTON's site specific Health and Safety 

Plan. 

3.03 PAYMENT SCHEDULE 

A. No separate payment will be made lor Work performed under this section. Indicate the 
cost of erec1ion of the roof structure and all appurtenances In the contract LUMP SUM 
price. 

END OF SECTION 
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SECTION 15001 

GENERAL REQUIREMENTS FOR PIPING SYSTEMS 

PART I GENERAL 

1.01 WORK INCLUDED 

A. All exposed, submerged and burled piping. 
B. Water plplng. drainage piping. 

1.02 RELATED WORK 

A. Section 02200: Earthwork 
B. Section 02225: Trenching 

1.03 DESCRIPTION OF PIPING SYSTEMS 

A. The configuration and layout of piping systems shown in the Drawings are diagrammatic 
and, unless specifically dimensioned. are intended 10 show only the general arrangement 
of equipment and accessories, and the general routing of piping The Drawings do not 
specifically show f!Very fining, offset, contour, etc. required to accomplish the Intended 
work or to avoid f!Very interference that may be encountered. It shall be the 
responsibUlty of the Contractor to arrange all work to Iii wittllr~ the allowed space without 
modifying any building structure or property, and to make read~y accessible aU 
equipment and accessories requiring s:arvicing or maintenance. 

B. Should any changes be deemed necessary by the Contractor in items shown on the 
Drawings. shop drawings, descriptions end the reason lor the proposed changes shall 
be submitted to the Englr~eer for approval. 

C. Exceptions and Inconsistencies In Drawings and Specifications shall be brought to the 
Engineer's anentlon before Bids are submined. 

D. The type of pipe and Joints to be used lor each system Is specified In the Piping 
Schedule at the end of this Section. 

1.04 SHOP INSPECTION AND TESTING 

A. The quality ol all materials, the process of manufacturer and finished piping shall be 
subject to Inspection and approval of the Engineer. 

B. Pipe may be Inspected at the place of manufacture, and on the work s~e. and shall be 
subject to rejection, ~ delective, at any lime even though submitted samples may have 
been approved. 

G4Mf&l Aoqui"'"""'IS Fot Piping Systems 
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c The Engineer may haw pipe or flltinOS Inspected or tBSted. or both, by an Independent 
Inspection MtVice at e<ther the manufacturer's plant 0t else.Ntlere Such Inspections 
and/or test Will be 81 the Engmeer's expense 

1.05 SUBMmALS 

A Shop Drawings and Product Data 

Comply Wllh the provisions ol Section 01340 and the supplemental requorements 
below 

2 Submit detaled layoul drawings for an pipeng systems Those draWings may be 
organized by system or by areas. Prepare drawings to sc:ale and show the 
follOWing Information on them: 

a Type o1 piping lncludmg material. weight. hnlngs, and coatings II 
desired. use code and key to product data sheet specilled below 

b. Location and type oljolnts. lil1Jngs, taps, supports, kickers and blocking 

3 Submit fabrication drawings for specials including fabricated fmlngs, wall pipes 
and wan sleews Show dimensions and materials of construction 

4 Submit manufacturer's standard drawings showing dimensions, configuration 
and materials of construction for the following hems-

a 
b 
c 
d 
e. 

Joints 
Aanges 
COuplings 
Expansion jo1nts 
Hangers, brackets and other similar accessories. 

5 Submit the follOWing product data on all piping matenais. 

a Reference standard 
b Type material 
c. Wall thickness schedule or class as appropriate 
d OUtslde dlameler 
e Type ol Jnng 
f Type ol coating 
g Pressure rating, H appliCable. 

B. Affldavits of Compliance 

t , Subm1t alfidavlls ol compliance v.ith the reference standards. 

G.noraJ Roquwmems Fo< Piping svs-ms 
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A. Dellllety and Handling 

1. Do not deliver piping materials 10 wotl< slte prior to Engineer's appr01131 of 
required subminals. 

2. Unload and handle piping materials using proper materials handling equipment. 
3. Do not drop, ron. or skid piping materials. 
4. Take such additional precautions as necessaty to avoid damaging piping 

materials and coatings thereon. 

B. Storage 

1 Store piping materials in a manner which will reduce risk ol damage. 
2. Block piping materials to prevent rolling. 

1.07 WORK AFFECTING EXISTING UNES 

A. Notify Engineer at least frve wotl<ing days prior to taking existing lines out ol service to 
make connections or for other reasons. 

B. Do not take existing lines out of service whhout wrhten authorization. 

1.08 WARRANTY 

A. Material and workmanship of equlpmem described In this Section shall be warranted lor 
1 year from date of Issuance of certifiCate of final payment to be lree of defects In 
design or manufacture other than normal wear and tear. 

PART 2 PRODUCTS 

NOT USED 

PART 3 EXECUTION 

3.01 GENERAL INSTALLATION REQUIREMENTS 

A. Install all piping systems In accordance with the Drawings and Specifications and 
approved shop drawings and manufacturer's installation Instructions. 

B. Examine all piping materials prior to Installation and replace items that are damaged or 
otherwise defective. 

C. Thoroughly clean inside of all piping, valves, and accessories. and outside ol all 
materials which wi!J be exposed. aean before Installation and maintain that condition 
until accepted by Engineer. 

D. Provide temporaty caps or plugs over all pipe openings at the end of each day to 
prevent foreign materiallrom entering the piping systems. The foregoing requirement 
may be waived at the discretion of the Engineer for large diameter exposed piping when 
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E. 

conditions are such that foreign material will not be lnadver1enUy or maliciously placed tn 
the pipe. 

Do not modify structures. equipment. or piping for the purpose of Installing piping unless 
speclflcaJiy authorized In wrrting by the Engineer 

3.02 INSTALLATION OF BURIED PIPING SYSTEMS 

A. Une and Grade 

1. Install piping to lines and grades shown on Drawings. 
2. Install pressure piping at centerline elevations if shown. 
3. If centerline and/or flowline elevations are not shown on Drawings. install piping 

so that there is at least four teet of cover over same. 

B. Dewatering 

1. Keep trenches free of water when performing any type of work In them. 
2. Discharge water from construction pumps or dewatering wells as directed by the 

Engineer. 

C. Bedding 

D . 

1. Bedding material shall conform to the requirements ol Section 02200. 

Laying of Pipe 

1 Do not drop or roll pipe Into trench. Place carefully by hand or materials 
handling equlpment 

2. Do not lay pipe in water. 
3. Join pipe as specified In piping material specifications 
4. Do not deflect pipe unless shown on Drawings or approved by Engineer. 
5. When deflectlon of pipe Is authorized, do not exceed 50 percent ol pipe 

manufacturer's recommended maximum deflection. 

E. Encasement of Piping and Valves 

1. Provide sand encasement when called for on Drawings or ordered by Engineer. 
2. Sand encasement to extend at least six Inches from pipe In all directions. 
3. Use Class C concrete when concrete encasement Is called for on Drawings. 

Such encasement to extend at least six Inches from pipe In all directions unless 
otherwise noted on Drawings. 

F. Concrete Blocking 

1. Provide concrete thrust blocking for all buried piping under pressure. 
2. Locate thrust blocks at all bends. tees, and plugs. 
3. Use Class C concrete. 
4. Place concrete against undisturbed firm earth. 
5. Area of concrete in contact with earth to be required to withstand specified field 

test pressure . 
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G Restrained Joints 

1 Use restrained joint piping and rrttlngs when called for on Drawings. 
2 Restrained joints may be used in lieu of concrete blocking If type of restraining 

system and number of restratned joints are approved by Engineer. 

H. Bacldinlng 

Comply whh Section 02.223 and the following supplemenlal requirements. 

2. Backfllt as soon as praCtical after lnsmllauon and testing 01 piping, valves, 
encasement, and blocking 

3 Touch up damaged prOiectlve coalings prior to backfilling. 

4 Exercise care to avoid damaging piping or protective coatings with tamping 
equipment 

5. When authorized by the Engineer, leave sheeting and bracing in trench. Cut off 
all members so that tops of same are at least 18 inches below ground. 

I. Making Connections to Existlng Unes 

Verily location of exlstlng line. 1. 
2. After exposing existing line, determlne fittings and adapters required to make 

connection and have same delivered to job she before taking existing line out of 
service. 

3.03 INSTAllATION OF EXPOSED PIPING SYSTEMS 

A. Alignment and Elevation 

1. Install straight runs true to line and elevation. 

2. Install vertical pipe truly plumb in all directions. 

3. Install piping parallel or perpendicular 10 columns. Piping at odd angles and 45 
degree runs across corners will not be accepted unless specifically shown on 
Drawings. 

4. Bring piping to alignment and elevation without forcing or springing pipe. 

B. Joints 

1. Join pipe In accordance whh speciflcatlons for piping material and the 
supplemental requirements below. 

2. Bring piping to proper alignment and elevation with permanent support System 
before tightening Range bolts and nuts. 

General Atqulrtmonts For Piping Systems 
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c UFJions lor Piping 

1. Install unions near valves and equipment to lacUitate assembly and disassembly 
of piping. 

2. Install dielectric unions wherever dissimUar metals are joined. 

D. Expansion joints 

1. Install In accordance with Specilleations lor expansion joints and approved shop 
drawings. 

2. Use of additional couplings and adapters to be approved by Engineer prior to 
Installation. 

E. Aaxible Couplings and Aanged Coupling Adapters 

1. Install in accordance with Specifications lor couplings and adap!ers. and 
approved shop drawings. 

2. Contractor may use couplings and adapters over and above those shown on 
Drawings to tacnrtate installation of piping Use of additional couplings and 
adapters must be approved by Engineer prior to installation. 

F. Piping Supports and Restraints 

1. General 

a. Restrain, block, brace, support, or suspend pipe and fittings as required 
and as specified herein to prevent displacement, vibration, sagging, 
warping, deformation. or laOure of piping and fittings, and to allow lor 
expansion aod contraction 

b. Support aod restrain piping so that no plplng loads wDI be imparted to 
pumps or other equipment. 

G. Supports for Horizontal PipTng 

1. Space supports aod hangers lor piping no farther apart than the distances 
shown below. 

Ploe Size Soaclng 
On.) (h.) 

t / 8 & 1/ 4 2 
1/ 2 & 3/ 4 4 
1 through 3 6 
4 aod above 10 

2. Space supports and hangers for plastic piping In accordance with specifiCBtlons 
for said piping . 
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3. Locate hangers or supports immediately adjacent to any change In piping 
direction, and on both sides of valves, couplings, and heavy fittings. 

4. Install all hangers and suppons so as not to lntertere w~h the free expansion 
and contraction of the pipe. 

5. When hangers are used to suppon Insulated piping, provide shields to protecl 
Insulation. 

6. Provide concrete suppons to comply wilh these specifiCations. 

H. Suppons for Venlcal Piping 

1. Suppon in accordance wilh approved shop drawings. 
2. For piping 4 Inches and smaller, Install riser clamps to suppon piping at each 

Roor sleeve. 

I. Piping Restraints 

t . Provide kickers and thrust blocking where required 
2. Use Class A concrete for thrust blocks. 

3.04 PIPING SCHEDULE 

A. Buried and Exposed Potable Water Unes 

1. 
2. 
3. 
4. 

Type of Pipe: Galvanized Steel 
Weight: Standard 
Type of Joint. Thraaded Couplings 
Specification ASTM A53·78 

B. Treatment Pad Drain Pipe 

1. Type of Pipe: Pertorated PVC 
2. Pressure Class: Schedule 80 
3. Type of Joint: Solvent Weld or Couplings with Twin Gaskets 

C. Buried Collection Pipe 
t . Type of Pipe: PVC 
2. Pressure Class: Schedule 80 
3. Type of Joint Solvent weld or couplings wilh twin gaskets 

3.05 FINALINSPECTION 

A. Each section ot buried piping will be Inspected by the Engineer prior to backfilling and 
final pressure testing. 

B. Correct. repair or replace any pipe which Is not true to bofh line and grade and free of 
projections and debris . 

Genonol Roqukementt Fol Piping Syo~ems 
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RELOTESTING 

A. Repair or replace and retest any piping which does no1 conform to the test 
requirements. 

B. Correct and retest until an piping conforms to test requirements. 

c. Before pressure testing, remove or ISOlate all equipment that could be damaged by the 
test pressure or test medium from the pipe being tested. 

0 . Backf•l burled pressure piping 10 a minimum depth of two feet above the top of the pipe 
before final testing. Temporan1y brace piping to prevem damage or movement during 
testing. The Contractor may perform preliminary tests at his own expense prior to 
backiDtlng if desired. 

E.. Test pressure piping hydrostatically In accord with AWNA C600 at 1.5 tlmes the 
maximum operating pressure or the pump shut-off pressure, whichever Is greater, but In 
no case exceeding the allowable working pressure or the piping materials. The 
operating pressures shall be defined by the Engineer. 

F. Test gravity drain tines with no less than five feel or static head and according to AWIVA 
standard practice. 

G. Pipe lnstallatlon wm not be accepted untB the leakage for the section of line tested Is 
less than the rate of leakage specHled below: 

I. Flanged, welded, screwed and soldered: No measurable leakage. 
2. Push-on, mechanical joints or caulked bell and spigot piping~ in accordance 

with AWNA C600. 

H. Locate and repair the defective Joints and/cx pipe untn the leakage Is within the speclfled 
allowance. at no cost to Engineer. 

MEASUREMENT AND PAYMENT 

A. No separate payment wOI be made lor work performed under this section. Include the 
cost ol such work In the contract LUMP SUM price. 

END OF SECTION 

General Aoqukemento For Piping ~IM 
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SECTION 16010 

BASIC ELECTRICAL REQUIREMENTS 

PART 1 GENERAL 

1.01 SUMMARY 

A. Section lndudes 

1. Definition. The Work Included In DMslon 16 shall consist ollumishlng all 
supervision. labor, materials, tools, equipment transportation, and storage 
lacUhles required to receive, unload, handle, store, prorect, clean, Inspect, 
transport, Install, assemble, level, align, connect, grout, adjust, l est, reinspect, 
test· operate prior to start-up, and assist In start-up operarlons, ol all Electrical 
Work shown on the Contract Drawings and/or as specified herein. 

2. Work Scope. The work shall Include (but shall not be limited to) the following 
major areas: 

3 . 

a Tfe-lns to exisllng Mound UIDhles 
b. Installation of special equipment 
c. Demolnlon of existing electrical systems. 
d. Tests and demon51rations. 

Permits. NOTE: "Penetration Permits" are required for any penetration In walls, 
ceiUngs, floors, sldewalks, roadways, or underground. Arrangements shall be 
made through the Engineer who will contact the Mound Construction Inspector 
responsible for the project, who also shall be responsible for appropriate 
scanning equipment. scanning services. and issuance of the Permit. 

4. Sequence and Labeling The Contractor shall connect all electrical equipment 
and wiring in the following sequence: Load first, then source. Under no 
circumstances shall the source be connected if a load does not exist. All wires 
not connected to a load at the end of a job shall be Installed In a suitable 
junction box and the wire ends shall be protected for the design vollage of the 
wires The box and wires at both ends shall be labeled with Information on the 
Intended load, the source panel, the source circuit breaker, voltage, date, and 
Installer's narne and company. 

B. Related Sections 

1. Section 01500~ Temporary Faciitles. Utilities, and Controls 
2. Section 01700 DemobRization and Project Closeout 

6ulo Eleetrlcal Requlremema 
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1.1!2 REFERENCES 

ANSI/ NFPA 70 - National Electrical Code. 

IEEE- lnsthute of Electrical and Electronic Engineers. 

NEMA - National Electrical Manu!acture(s Assoc!alion. 

IES - Illuminating Engineering SOciety. 

IPCEA - Insulated Power Cables Engineers' Association. 

UL - Underwriters' Laboratories. 

NEC - National Electrical Code 

Mound Electrical Safety Manual, MD-10395, Issue 1, (Tncluded at end of section), 

1.03 DEFlNmONS 

A. 

B. 

c . 

D. 

E. 

F. 

G. 

Provide - to purchase. furnish, install, test and make fully operational 

Fumlsh - to purchase, and deliver to job site in original shipping container from 
manufacturer indudlng all packing slips and Invoices. 

Install - to mount, connect, test, and make fully operational. 

Relocate - to remove. save and store property and install at a later time In a new 
location as indicated on Drawings. 

Remove - to disconnect, and demount for salvage or future Installation. 

Electrical Tie-in - to make a proper electrical connection to an existing system for the 
purpose of extending that system. 

Demolish - to remove, disassemble, and dispose ol In a manner acceptable to the 
Engineer. 

1.04 SYSTEM DESCRIPTION 

A. Performance Requirements: Contract Drawings and Spec!flcations. The Contract 
Drawings are an OU1llne to Indicate the approximate location end arrangement of 
conduh, wiring and equipment. Do not scale Contract Drawings, but check 
measurementS at site and adjust work to fn space alloned. The Contract Drawings and 
Specifications are Intended to depict the general intent of the work ln scope, layout, and 
quality of workmanship and are not Intended to show or describe in minute detaU all 
trades and accessories necessary lor the proper and complete execution of the Work • 

8aslc Elecuical Aoquuemonll 
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A The Mound Electrical Sefety Manual has been Included as an anachment to this 
Speciflcatlon and discusses s1J9Cifics of, 

• General wor1< practice requirements. 
• Electrical authority having Jurisdiction. 
• Definition of qualified persons, 
• Use of electrical equipment, and 
• Personal and other types of protective equipment 

1.06 OUAUTY ASSURANCE 

A Oualiflca11ons 

Installation of equipment shall be perfomed by qualified personnel of a firm regularly 
engaged in such installation for at least frve years. 

B. Regulatory Requirements. The latest published edition of the following shall apply: 

1. All electrical work shall be In accordance with the requirements of the most 
current National Electrical Code (NEC) except where specifically otherwise 
noted on the Drawings and in the Specifications. 

2. All overhead line wor1< shall be in accordance wrth the requirements of the NEC 
except where specifically otherwise noted on the Drawings and in the 
Specifications. 

3. All electrical equipment and materials furnished and Installed shall bear the 
Underwr~ers' Laboratories (UL) Label of Approval for the particular service frt1ed. 

4 All eleclrical work shall be performed in accordance wilh applicable sections of 
lhe Mound Eleclrical Sefely Manual MD-t0395, Issue 1. 

5. All control panels, and any other equlpmenl that Is not avaDable UL listed, shall 
meel !he Jolnl lnduslry CouncU Electrical Slandards for General Purpose 
Machine Tools where applicable. Engineer's prior approval shall be required 
when supplying any equlpmenl no1 UL llsled 

1.07 DEUVERY, STORAGE, AND HANDUNG 

A. Storage and Handling Slore all materials on site In enclosures or under protective 
covaring 10 keep them dean and dry. Do nol store malerials dirac11y on the ground. 
Care shall be taken In handling so as not to damage materials. The use of damaged 
malerials wUI not be permitted 

1.08 PROJECT/ SITE CONDITIONS 

A Job Conditions. The Contractor shall be responsible for coordinating the work with 
other crafts to minimize interferences. The Contractor shall nol cut, drRI, or bum 
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B. 

structural steel or equipment In any manner except where permission Is granted by !he 
Engineer. 

Set electrical hems In a manner 10 clear overhead doors. ductwork, piping, and other 
miscellaneous equipment Maintain symmetry of all units as closely as possible withln 
the architectural section contained. 

1.09 WARRANTY 

A. The Contractor shall warranty all irems In this contract, both materials and labor for a 
period of one year from the lime of acceptance by the Engineer. 

PART 2 PRODUCTS 

NOT USED 

PART 3 EXECUTION 

3.01 INSTALLATlON 

A. Examination 

1. Conditions. The Contractor shall visit the site and verify all of the existing 
conditions for himself. If any discrepancy exists belWeen the existing condftlons 
and !he Contract Drawings, this shall be brought to the Engineer's attention, and 
the Contractor's Bid should be adjusted accordingly, No allowances shall be 
mado for changos in rho contract prico for oxisting conditions onca a contract 
has been signed 

2. Compliance. The Contractor shall Include In the Bid, the cost to make any 
alterations and offsets of conduit, boxes, wireway, duct, hangers. etc., and of 
equipment a.s necessary to avoid Installation conflicts whh others. 

3.02 PREPARATION 

A Protection 

1. The Contractor shall make delivery of material and equipment to construction 
site only after prior arrangement for storage and protection have been made. In 
addftlon to the provisions and stipulations of DMslon t, the Contractor shall 
provide various types or pro!ectlon as follows: 

• Protect finished ftoors from chips and cutting oil by the use of metal 
chip receMng pan and an 011 proof Hoor cover. 

• Protect equipment and finished surlaces from welding and cutting 
splatters with baffles and spatter blankets. 

2. All motorized equipment, switches, controllers, control cabinets, light fixtures 
and rotating equipment shall be covered wfth canvas or heavy plastic securely 
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3. 

held In place to exclude dust and moisture. All stock pled pipe shall be placed 
on pallets and protected from weather and from entry of foreign material. 

The Contractor shall protac::t factory finishes on equipment untO furth&r 
acceptance by Engineer and secure necessary covers and padding to provide 
maxlmum protection against all weather elements, plastering, painting and other 
types of damage The Contractor shall touch up finished or prime painted 
surfaces as required by the Engineer at completion of job. 

3.03 DEMOLmON 

A. Demolish aU wires, cables and conduh as Indicated on the Contract Drawings or 
specified herein. All wires. cables and conduhs to be demolished shall be removed 
back to the source of power lor the circuit Involved. Under !!Q circumstances shall 
unused conductors be left In an exposed, unprotected condition. Conduit to be reused 
may remain In place but all wires and cables to be demolished shall be removed back to 
source. 

3.04 INSTAllATION 

A. General All materials Installed shall be new, of the best qualhy with the same brand or 
manufacture as used lor each class of materials or equipment. All roteting equipment 
shall be statically and dynamically balanced. 

B Materials. Materials. apparatus. and equipment shall be first class, best of their 
respe<:tive ldnd, and conform to the standards of the Underwrhers' Laboratories, Inc. 
Where there Is UL listing, furnish only materials. apparatus, and equipment so labeled. 

t. Manufacturers' Directions. All manufactured articles, materials, and 
equipment shall be applied, Installed. connected, &rected, used. cleaned 
and condhioned, as dinected by the manufacturer unless spe<:ified to the 
contrary. 

2. The Contractor shall provide any offsets, fittings, etc .• as a part of this 
contract. All equipment and installation materials obviously Intended to 
complete any system shall be furnished whether or not enumerated 
herein, whhout additional cost to the Engineer 

3. The Contractor shall take his own measurements and be responsible for 
same. He shall refer to archkectural. structural, special equipment, and 
mechanical drawings, speclflcatlons, and approved prints for detaUs. 
dimensions and location of other worl<. 

4. The Contractor shaD I\Jily Inform himself regarding any and all 
peculiarities and llml1ations lor the spaces avaJable for the installation of 
all work and materials furnished and Installed under the ContraCL The 
Contractor shall exercise due and particular cauflon to determine that all 
parts of work are made quicldy and easny accessible. 

Basic ElecVieal Atqulromena 
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s. The Contractor $hall study all Contract DraWings and Speciflcallons to 
determine any conflict with ordinances and statutes. Any errors or 
omissions shall be reported to the Engineer Immediately. 

C. Techniques 

t . Access Panels. Where pull points, junction boxes or other specialties 
are concealed In the construction or behind a wall or non-accessible 
ceDing surface, the Contractor shall furnish and Install an access panel 
of adequate size to permh seNice of concealed item 

2. Keys. Properly lag all keys and other devices necessary to gain access 
to panelboards, control panels, and equipment enclosures. Furnish a 
minimum of two (2) keys for each item 

3. Hangers and Supports. Immediately upon award of Contract, the 
Contractor shall check all buDding openings for admitting equipment 
and shall arrange with the Engineer for the proper locations of all 
chases. sleeves. boxes. and inserts required for the admission of and 
the supporting of all conduit and equipment entering into this work. 

All conduits and equipment shall be adequately supported either 
suspended from the construction above or by means of struts to the 
construction below. Suspension from metal decking wtll not be 
permitted . 

Where there is a question or problem lrwolvfng proper hangers or 
supports, the Conllactor shall furnish a sketch or otherwise propose a 
method satisfactory to the Engineer. 

The Contractor shall be responsible for the provision of supplementary 
angles. channels, plates, rods, etc.. where supports are required 
between building structural members, spanning the space and at1ached 
to building structural members by welding, bolting or with concrete 
anchors which are required for suspension or support of conduit and 
equipment. 

4. Expansion. All conduit Shall be Installed throughout the project with due 
regard tor expansion. Note building expansion joints Indicated on 
Contract Drawings. The Contractor shalf provide anchors, loops or 
approved type expansion fmlngs where Indicated or required tor the 
accurate control of movement. 

0 . Installation and ResponslbBity 

1. General. All materials and equipment shalf be installed in a neat and 
workmanlike manner by competent specialists. 

a The installation of any materials and equipment not meeting 
these standards may be condemned by the Engineer and shall 
be removed and reinstalled 81 no additional cost to the 
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2. 

3 

4. 

5 

6 • 

Engineer. When an lnslallatlon Is found to be lmp¥oper!y 
Installed. the Engineer wUI notify the Contractor to cease work at 
once. followed by a written order. The Contractor shall then 
proceed only when corrections have been made. 

Equipment and material Installed under this phase of work shall be 
supported from the bundrng structure. independent or other pipe, duct, 
equipment. etc. 

If deviations from Drawings are necessitated by field cond~lons, 
proposed departures shall be referred to the Engineer for written 
approval prior to proceeding with the work. 

The right Is reserved by the Engineer to change the location of any 
piece ol equipment or outlet within a ten foot radius. not accessible 
during the initial site inspection because of finished structures. up to the 
time of rough·in. whhout any additiOnal expense to the Engineer. 

The Contractor shall confer and cooperate whh all other Contractors 
whose work occurs in the same area. If this Contractor installs any of 
his work wrthout such cooperation. and in doing so Interferes whh or 
prevents the Installation of other work in the area, he shall bear the 
additional expense required to correct the situation to the satisfaction of 
the Engineer. 

The Contractor shall at all times keep himself fully Informed on the 
progress of the project construction and sh:lll Install his work that is 
concealed or built into the building in sutficlent time to insure proper 
location without delays to the work of other trades. 

7. Property attend work during construction to prevent mlsalignment and 
damage to the installation. Contractor shall be responsible for 
coordination and e.xpedhing of all the work so that progress of the work 
shall be kept on schedule. 

8. lnstallatlon shall. in all cases provide maximum access for removal of 
both mechanical and electrical materials and equipment; maintenance 
and sufficient head room Particular attention Is directed to removable 
cons, removable sections, access panels and valves. 

E lines and Grades 

1. Refer to record drawings and surveys In order to establish lines and 
limits on which work wUI be petforrned. 

2. The Contractor shall be held responsible for the construction of all his 
work to the lines, grades and elevations shown on the Contract 
Drawings. 

F. Cutting and Patching Perform all cuttlng and patching of existing materials as 
required tor the installation of electrical work 

Bas;c Electrical Aoqulre<Mnts 
160t0. 7 

m A era11 RnaJ 0-1S002 
Juno IQ9.1 



• 

• 

• 

1. No cunlng shall be done which wUI reduce the strucnual strength of the 
building. Keep cutting to a minimum. Where necessary, use tools and 
methods to prewnt unnecessary damage to surrounding surfaces. Use 
of air hammer or star drill will be permitted with prior permission of 
Engineer only. 

The Contractor shall be responsible for size and location of any drilled 
beams and beam flanges prior to fabrication. 

3. Patching, sealing and restoration of finished surfaces shall be performed 
only by workmen skflled In trade necessary for restoration. The 
Contractor shall pay for other trades to restore work that requires 
patching and restoration to original condition. 

3.05 FJELD OUAUTY COf'.ITROL 

A. Workmanship 

1. Perform all work In a neat and workmanlike manner and In full accordance with 
NEC "Standards of Installation·. 

2. Tool marks, Haws and blemishes will not be permitted on exposed materials, 
foctures, or rrnings. Used or out of round or badly marred piping wUI not be 
permitted. 

3 . Outlet boxes shall be left with ccver or device plates Installed with all mounting 
screws. Nonused knock-oUts to have approved closures. 

4. It Is intended that all apparatus, conduit and boxes be located symmetrical with 
architectural elements and installed at exact height and locations shown on the 
Contract Drawings. Refer to detans In completing and correlating work. 

B. Quality Standards. Materials, equipment and workmanship shall conform In all respects 
to recognized standards of good quality or the respectt.le trade. 

1. Materials and equipment shall be positioned In orderly fashion and aligned with 
the building structure. Vertical members shall be plumb, horizontal members 
level, and surfaces true to plane. 

2. Joinery and connection shall be accurate. close-up and well made. Tolerances 
for good workmanship esrsbllshed in published specifications by recognized 
national trade associations wm be minimum for an acceptable standard of the 
respective trade work. 

C. Inspection 

1. The Contractor Is to pr0111de safe and adequate !acUities for the Inspection of 
construction by the Engineer. not only on the oremlses, but also at places 
where material Is being stored. The fact that the work and materials have been 
inspected from lima to time and that payments on accourn have been made 
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2. 

shall not refleve the Contractor from responsiblllly to remedy any defective work 
or ma!erlals. 

All work shall be subject to Inspection and approval by the Engineer and shall 
not be corn:eated untU such inspection and approval has been made. 

D. Tests and Repons 

l . Test all work incidental to this contract and demonstrate to the Engineer all 
requirements have been met. Tests to meet applicable standards of NEMA. 
IEEE, and IPCEA. 

2. Defective materials. equipment or connections shall be repaired or replaced and 
retested unt3 satisfactory results are obtained. 

3. Test all wiring and Junctions for continuity and grounds before equipment is 
connected. As directed by the Engineer, demonstrate by megger test the 
Insulation resistance of any selected clrcu~ or groups of circuns. 

4. Notify the Engineer 24 hours prior to any test. Tests not wnoessed by the 
Engineer shall be substantiated in written report. Subma results to the Engineer 
in brochure form 

3.06 ClEANING 

A. Anal cleaning shall Include thorough cleaning inside and outside of all panelboards and 
mlsccUanoous cquipmcn! n.nd the leaving of <N<!ry pon in perfoot condition ready for 
use. The Contractor shaft remove construction markings. rust. oft, grease. plaster from 
all surfaces Installed under this Division. 

3.07 MEASUREMENT AND PAYMENT 

A. No separate payment w111 be made for work performed under this section. Include the 
cost of such work in the contract LUMP SUM price. 

END OF SECTION 
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PART 1 GENERAL 

1-01 SECTION INCLUDES 

A. Examination 
B. Preparation. 

SECTION 16060 

ELECTRICAL DEMOLmON 

C. Demolhlon, Upgrade. and Extension of Existing Electrical Work. 
D. Cleaning and Repair. 
E. Installation. 

1.02 RELATED SECTIONS 

A. Section 16010: Basic Electrical Requirements 

PART 2 PRODUCTS 

2.01 MATERIALS AND EQUIPMENT 

A. Materials and equipment for upgrading and extending wori< are as specified In individual 
Sections. 

• PART 3 EXECUTION 

• 

3.01 EXAMINATION. Verify field measurements and circuiting arrangements are as shown on 
Drawings. Verify that abandoned wiring and equipment serve only abandoned facfthles. 
Demol~ton Drawings are based on casual field observation and existing record documents. 
Report discrepancies to Engineer before disturbing existing Installation. Beginning of demolftion 
means Contractor accepts existing conditions. 

3.02 PREPARATlON. 

A. Disconnect electrical systems In walls. ftoors. and ceDings scheduled for removal. 

B. Existing Electrical Service: Maintain existing system In service untO new system Is 
complete and ready for service. Disable system only to make swftchovers and 
connections. Obtain permission from Engineer at least 24 hours before partially or 
completely disabling system Minimize outage duration. 

3.03 DEMOLmON, UPGRADE. AND EXTENSION OF EXISTlNG ELECTRICAL WORK 

A. Extend and upgrade existing electrical work under provlslons of !his Section. Remove. 
relocate, and extend existing installations to accommodate new constnuction. Remove 
abandoned wiring to source of supply. Remove exposed abandoned conduit, Including 
abandoned conduh above accessible ceiling finishes. Cut conduh flush with walls and 
ftoors, and patch surfaces. Disconnect abandoned outlets and remove devices . 

SOCiriciJDomoflliOn 
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B. 

Remove abandoned OUtlet$ K condun servicing them Is abandoned and removed. 
PI'OIIide blank cover for abandoned outlets which arn not removed. 

Disconnect and remove abandoned panelboards and distn'bution equipment. 
Disconnect and remove electrical devices and equipment serving utUization equipment 
that has been removed. Remove brackets. stems, hangers, and other accessories. 
Repair adjacent construction and finishes damaged during demolltlon and extension 
work. Maintain access to existing electricalinstallatlons which remain active. Modify 
installation or provide access panel as appropriate. Extend existing instaDatlons using 
materials and methods compatible whh existing electrical Installations. 

3.04 CLEAN AND REPAIR 

A. Clean and repair existing materials and equipment which remain or are to be reused. 

B. Panelboards. Clean exposed surfaces and check tightness of electrical connections. 
Replace damaged circuit breakers and provide closure plates for vacant posillons. 
Provide typed circult directory showing revised circulting arrangement. 

3.05 INSTALlATION 

A. Install relocated materials and equipment. 

3.06 MEASUREMENT AND PAYMENT 

A. No separate payment wnl be made for work periormed under this section Include the 
cost of such work In tho contract LUMP SUM prlco. 

END OF SECTION 
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SECTION 16102 

INSTALLATION OF ELECTRICAL EQUIPMENT AND SPECIAL CONTROLLERS 

PART 1 GENERAL 

1.01 SUMMARY 

1.02 

A. Section Includes 

This Specification applies to the materials and methods tor Installing electrical 
equipment Equipment Including all appurtenances shall be installed as shown on the 
Contract Drawings and as described herein. 

1. Delivery, Storage. and Handlfng 
2. Installation. 
3. Field Quality Control. 

B. Related Sections 

1. Section 11212: Submersible Sump Pump 
2. Section 13709: Roof Structure 
3. Section 1614t : Wiring Devices 
4. Section 16140: Wiring Connections and Connecting Devices 

DEUVERY, STORAGE, AND HANDUNG: 

A. Belore unloading, the Contractor shall inspect all equipmem for damage in transit. 
Damaged equipment shall not be accepted unless authorized In writing by the Engineer. 

B. Care shall be exercised during unloading and handling to prevent damage to the 
equipment Slings and supports shall be of sufficient strength and number to 
adequately support the equipment to preclude the posslbility of strain, distonfon, 
warping of the equipment or any components. Damage Incurred through Improper 
handling by the Contractor shall be repaired or replaced at the Contractor's expense 
and to the satisfaction of the EAE •• 

C. Openings in equipment shall be covered to prevent entry of dirt precipitetion or other 
extraneous matter. Temporary covers may be of sheet melal, plywood, or waterproof 
fabrics ~ securely fastened. by finished surfaces shall be protected from damages at all 
times. 

D. The Contractor shall be held liable for any damage to equipmem or components in 
Contractor's care. 

PART 2 PRODUCTS 

NOT USED 

lni1DIIal>on of s.ctncol Equfptnont & ~ Conuollefl 
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3.01 COMPONENTS/ACCESSORIES 

A. The Contractor shaU provide all components and accessories, including but not llmhed 
to, shims, anchOI' bolts, and miscellaneous hardware required to properly Install the 
equipment 

3.02 INSTALLATION 

A. Equipment shall be set level, plumb, property oriented, aligned, and secured In the 
location shown on the Contract Drawings. 

B. Shims used lor the leveling shall be of size sufflclenl to cover the entire bearing surface 
except where shims are used 10 level preparatory to grouting. Shims used In 
conjunction with grouting shall be located to property support equipment at load points 
to prevent any distortion. 

c. 

D. 

E. 

F. 

G. 

H. 

Contractor shall notify the Engineer In advance or any on-site assembly operation; such 
operations shall be carried on whh the full knowledge or the Engineer. 

Assembly and Installation of the equlpmenl shall be in strict oompllance whh the 
equipment manufacturer's Instructions. 

Where specified. equipment shall be assembled. installed, inspected and adjusted under 
the supervision of the manufacturer's representative. 

Contractor shall supply and Install self-anchoring anchors as shown on the Drawings. 

The Contractor shall grout under the equipment to effect a finn pennanent setting as 
shown on Contract Drawings, or specijied by equipment manufacturer. 

All elecuical connections Including all bus bolting on electrical equipment shall be 
checked for tightness. 

3.02 FIELD OUAUTY CONTROL 

A. Tests 

1. Insulation Test Alter the connection of all shipping splhs, but before connection 
of any wiring. 600 volt busses shall be meggered and phase to ground as a fmal 
check. Minimum acceptable values shall be three (3) megohms (unless 
otherwise specified) as measured with a 500 volt megger. The minimum 
acceptable unbalance In the readings shall be 25 percent All readings shall be 
reported In wriling to the Engineer 

B. Inspection. The Contractor shall conduct such Inspections and tests to confinn that the 
equipment has been set and connected according to the Contract Drawings Conlractor 
shall complete all test and Inspection report forms as required by the Engineer . 

lnstalla~on of Elect1icol Eq\llpment & SpoOat Cot1ttolltrs 
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3.03 MEASUREMENT AND PAYMENT 

A. No separate payment will be made for work performed under this section. Include the 
cost of such work In contract WMP SUM price. 

END OF SECTION 
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SECTION t6t11 

CONDUIT 

PART t GENERAL 

1.0t SUMMARY 

A. Sealon Includes 

1. Me1al conduit. 
2. Electrical me1alllc tubing. 
3. Nonmetal conduit. 
4. Electrical nonmemllic tubing. 
5. Frttlngs and conduh bodies. 

B. Related Sealons 

1. Section 16010: Basic Electrical Requiremerus 
2. Section 16t30; Electrical Boxes and Fittings 
3. Section 16060: Electrical Oemojilion 

1.02 REFERENCES 

ANSI C80.1 • Rigid Steel Conduit, Zinc Coated . 

ANSI C80.3 • Electrical Metallic Tubing, Zinc Coated. 

ANSI C80.5 - Rigid Aluminum Conduit. 

ANSifNEMA FB 1 • F111lngs, Cas1 Metal Boxes, and Condun Bodies for Conduit and Cable 
Assemblies 

ANSI{NFPA 70 ·National Electrical Code. 

NECA 'Standard of Installation.' 

NEMA RN 1 - Pojyvinyl Chloride (PVC} Externally Coated Galvanized Rigid Steel Conduit and 
Intermediate Metal Conduit 

NEMA TC 2 • Electrical Plastic Tubing (EPT) and Conduit (EPC-40 and EPC-80}. 

NEMA TC 3 • PVC Fittings for Use w~h Rfgld PVC Conduit and Tubing. 

1.03 DESIGN REQUIREMENTS 

A Conduit Size: ANSI{NFPA 70 . 

Condui1 
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• 1.04 SUBMITTALS 
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A. Submit In accordance with Section 01340: Shop Drawings, Product Data and Samples. 

B. Product Data. Provide for metallic conduit, flexible metal conduit. llquldtight flexible 
metal conduit, metallic tubing. nonmetallic conduit, nonmetallic tubing, fillings. and 
condu~ bodies. 

t.OS PROJECT RECORD DOCUMENTS 

A. Submh under provisions of Section 01100: DemObHization and Project Closeout. 
B. Acouratety record actual routing of condu~s larger than 2 Inches (51 mm). 

1.06 REGULATORY REQUIREMENTS 

A. Conform to requirements of ANSIJNFPA 70. 

B. Fumlsh products listed and dasslfled by Underwriters laboratories. Inc. as suitable for 
purpose specified and shown. 

1.07 DEUVERY, STORAGE. AND HANDUNG 

A. Accept conduit on site. Inspect for damage. 

B. 

c. 

Protect conduit from corrosion and entrance ot debris by storing above grade. Provide 
appropriate covering . 

Protect PVC conduit from sunlight 

1.08 PROJECT CONDITIONS 

A. Verily that field measurements are as shown on Drawings. 
B. Verily routing and termination locations of conduit prior tO rough-ln. 
C. Conduit routing is shown on Drawings in approximate locations unless 

dimensioned. Route as required to complete wiring system. 

PART 2 PRODUCTS 

2.01 CONDUIT REQUIREMENTS 

A. Minimum Size: 1/2 Inch (13 mm) unless otherwise specified. Size shall be as required 
to facBltate Installation of required number and slze of wfres. 

B. Underground Installations 

1. More than Frve Feet from Foundation Wall: Use PVC conduit. 
2. Wnhln Five Feet from Foundation Wall; Use rigid steet conduit 
3. In or Under Slab on Grade: Use rigid steel conduit. 
4. Minimum Size: 3/ 4 Inch (19 mm). 

C. Outdoor Locations. Above Grade: Use rigid steet and electrical metallic tubing . 

Condutt 
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• 2.02 METAL CONDUIT 
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A. Rigid Steel Conduit: ANSI C80.1. 
B Rigid Aluminum Conduit: ANSI C80.S. 
C Intermediate Metal Condu~ (IMC). Rigid steel 
D Fittings and Conduh Bodles:ANSifNEMA FB t : material to match conduit. 

2.03 FLEXIBLE METAL CONDUIT 

A. Description: Interlocked steel construction. 
B. Fillings. ANSifNEMA F6 1. 

2.04 UQUIDTIGHT FLEXIBLE METAL CONDUIT 

A. Description: Interlocked steel construction with PVC facket 
B. Frnlngs: ANSI/ NEMA FB 1. 

2.05 ELECTRICAL METAWC TUBING (EMT) 

A. Description: ANSI C80.S; galvanized tubing. 
B Firungs and Condu~ Bodies:ANSI/NEMA FB I ; steel compression set screw type. 

2.06 NONMETAWC CONDUIT 

A. Descriptlon: NEMA TC 2; Schedule 80 PVC. 
B. F"rnlngs and Condu!t Bodies: NEMA TC 3 . 

PART 3 EXECUTION 

3.01 INSTAllATION 

A. 

B. 

c. 

D. 

E. 

F. 

G. 

H. 

I . 

Install conduit in accordance with NEC •Standard or Installation.· 

Install nonmetallic condu11 In accordance wfth manutacturer's Instructions. 

Arrange supports to prevent misalignment during wiring Installation. 

Support conduit using coated steel or malleable iron straps. lay-In adjustable hangers. 
clevis hangers, and split hangers. 

Group related conduits: support using conduh rack. Construct rack using steel channel 

Do not support conduh whh wire or perforated pipe straps. RerTIOI/9 wire usad for 
temporary supports. 

Do not anach conduh to roof support wires. 

Arrange conduit to maintain headroom and present neat appearance. 

Route conduk parallel and perpendicular to columns and walls. 

Condun 
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J . 

K. 

L 

M. 

N. 

0. 

P. 

a. 

Route condu~ installed above accessible ceUings parallel and perpencfiCUiar Lo walls end 
columns. 

Route conduit in and under slabs from polnHo·polnt. 

Do not cross conduits in slabs. 

Maintain adequate clearance between conduh and piping. 

Maintain 12 inch (300 mm) clearance between conduit and surfaces wah temperatures 
exceeding 104 degrees F (40 degrees C). 

Cut conduit square using saw or plpecuner; de.burr cut ends. 

Bring conduit to shoUlder of fittings; lasten securely. 

Join nonmetallic condub uslng cement as recommended by manufacturer. Wipe 
nonmetallic conduit dry and clean before joining Apply full even coat of cement to 
entire area lnsened In fitting Allow joint to cure lor 20 minutes. minimum. 

R. Use conduh hubs to fasten conduit to sheet metal boxes In damp and wet locations 

S. Install no ITlQfe !han equivalent of three 90-degree bends between boxes. Use conduh 
bodies to make sharp changes in direction. as around beams. Use factory elbows for 
bends In metal conduit larger lhan 2 Inch (50 mm) slze • 

T. 

u. 

V. 

w. 

X. 

Y. 

Avoid moisture traps: provide junction box whh drain fining at low points In conduit 
system. 

Provide suitable linings to accommodate expansion and deftectlon where conduit 
crosses control and expansion joints. 

Provide suitable pull string in each empty conduit except sleeves and nipples. 

Use suitable caps to protect Installed conduit against entrance or din and moisture 

Ground and bond condult under provisions of Section 16670: Ughtnlng Protection 
Systems. 

Identify conduit under pc-ovtslons of Section 16195: Identification. 

3.02 INTERFACE WiTH OTHER PRODUCTS 

A. Install oonduit to preseNe fire resistance rating of partftions and other elements. using 
materials and methods specified • 

Condwl 
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• 3 03 MEASUREMENT AND PAYMENT 

• 

• 

A. No separate payment wOI be made for WOfk performed under this section Include the 
cost of such work In the contract LUMP SUM price. 

END OF SECTION 

ConduJ 
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SECTlON 16123 

BUILDING WIRE AND CABLE 

PART 1 GENERAL 

1.01 

1.02 

1.03 

SUMMARY 

A. Section Includes 

1. Building wire and cable. 
2. Nonmelallic·sheathed cable. 
3. Underground feeder and branch circuit cable. 
4. Service enl/ance cable. 
5. Armored cable. 
6. Melal dad cable. 
7. Wiring connectors and connections. 

B. Related Sections 

1. Section 16111: Condu~ 
2. Section 16130: 8ectricaJ Boxes and Fmlngs 
3. Section 16195: ldenllfK:atlon 

REFERENCES 

ANSI/ NFPA 70 • National Electrical Code. 

SUBMITTALS 

A. Submit under provisions or Section 01340. 

B. ProduCI Data. Provide for each cable assembly type used. 

C. Tes1 Reports. Indicate procedures and values obtained. 

D. ManulaCiurer's Installation Instructions. Indicate application conditions and limitations of 
use stipulated by product testing agency specified under Regulatory Requirements. 

1.04 OUAUFlCATIONS 

A. Manufacturer. Company specializing in manufacturing prodUCIS specffil!d in this Section 
wi1h minimum fnte years documented experience. 

1.05 REGULATORY REQUIREMENTS 

A. Conform to requirements of ANSI/NFPA 70. 
B. Furnish products listed and classified by Underwriters Laboratories. Inc. as suitable for 

purpose specified and shown. 

&uldlng W!ro Md Cab!• 
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A Provide undw provisions of Section 01340. Shop Orawlngs Product Data and Samples 
B Subm 1 one length, each 18 rnches (450 mm) ol cable assembly from each reel. 
C Select each length to Include complete set of manufacturer marlrings. 
D Allllch tag indlcatang cable size and applicallon information. 

1.07 PROJECT CONDITIONS 

A. Verify that freld meesurements an! as shown on Drawings. 

B. Wire end cable routing shown on Drawings Is approxima!e unless dmensloned ROUie 
wire and cable as reqult8d to meet project conditions. 

C Where wire and cable routing is not shown. and destination arty is lndicaled, determine 
exact routing and lengths required 

1.08 COORDINAT10N 

A Determine required separation between cable and ocher work. 
B Determine cable routing to avoid Interference wrth Olher work 

PART 2 PRODUCTS 

2.01 MANUFACTURERS 

A 
B 
c 
D. 
E. 

Appleton Electric 
Emerson Electric 
Crouse-Hinds 
Harvey Hubbell 
OZ/Gedney 

2.02 BUILDING WIRE AND CABLE 

A. Oescrlptron Single conductor insulated wire. 
B Conductor Copper 
C I nsulatiOtl Voltage Rating 600 volts 
D lnsulatiOtl ANSI/ NFPA 70. Type THHN(TH'A'N. 

2.03 UNDERGROUND FEEDER AND BRANCH QRCUIT CABLE 

A. Descnption ANSI/NFPA 70, Type UF. 
B Conductoc Copper 
c lnsuatlon Voltage Rating 600 volts. 
D lnsulahon Temperature Rating 90 degrees C. 

PART 3 EXECUllON 

3.01 PREPARAT10N 

A. Completely and thoroughly swab raceway before installing wire . 

Buildlng WI,_ Nwl Cabll 
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• 3.02 WIRING METHODS 
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A Concealed Dry lmerlor Locations. Use only building wire, Type TW or THW Insulation, In 
raceway, nonmetallic· sheathed cable. 

B. Exposed Dry Interior Locations. Use only building wire. Type TW or THW Insulation. In 
raceway, nonmetallic-sheathed cable. 

C. Wet or Damp Interior Locations Use only building wire Type TW or THW insulation, or 
as shown on Drawings. 

D. Exterior Locations. Use only building wire THHNJTHWN Insulation. or as shown on 
Drawings. 

E. Underground Installations. Use only THHNJTHWN Insulation. or as shown on Drawings. 

3.03 INSTALLATION 

A 

B. 

c. 

D. 

E. 

F. 

G. 

H. 

I. 

J. 

K. 

L 

M. 

N. 

0 . 

Install products In accordance wUh manufacturers Instructions 

Use solid conductor for feeders and branch circuits 10 AWG and smaller. 

Use stranded conductors for control circuits 

Use conductor not smaller than 10 AWG tor power and lighting circuits . 

Use conductor not smaller than 12 AWG for control circuits 

Use tO AWG conductors for 20 ampere. 120 volt branch circuits longer than 50 feet. 

Use 10 AWG conductors for 20 ampere. 2n volt branch circuits longer than 100 feet. 

Pull all conductors Into raceway at same time. 

Use suitable wire pulling lubricant for buDding wire 4 AWG and larger. 

Protect exposed cable from damage. 

Suppon cables above accessible ceiling, using spring metal clips or metal cable ties to 
suppon cables from structure. Do not rest cable on ceDing panels. 

Use suitable cable fittings and connectors. 

Neatly train and lace wiring inside boxes, equipment, and panefboards. 

Clean conductor surfaces before installing lugs and connectors 

Make splices, taps, and terminations to carry full ampacity of conductors wUh no 
perceptible temperature rise. 

Building Wlr• JWj Cable 
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p Terml11ate aluminum conductors with tln·plaled alumlnum·bodied compression 
connectors only. Fill With anti-oXidant compound before Installing conductor. 

0 . Use suitable reducing connectors or mechanical connector adapters lor connecting 
aluminum conductors to copper conductors. 

R. Use split bolt connectors lor copper conductor splices and taps, 6 AWG and larger. 
Tape unlnsulated conductors and connector With electrical tape to 150 percent of 
Insulation rating of conductor 

S. Use sojderfess pressure connectors with insulating covers for copper conductor splices 
and taps, 8 AWG and smaller 

T. Use Insulated spring wire connectors with plastic caps lor copper conductor splices and 
taps, 10 AWG and smaller. 

3.04 INTERFACE WITH OTHER PRODUCTS 

A. Identify wire and cable under provisions of Section 16195: ldernification. 
B Identify each conductor with its circuit number or other designation Indicated on 

Drawings. 

3.05 FIELD QUAUTY CONTROL 

Perform field Inspection and testing. 
Inspect wire for physical damage and proper connection. 

A. 
B . 
c. Measure tlghtness of bolted connections and compare torque measurements whh 

manufacturer's recommended values. 
D. Verify continuhy of each branch circuit conductor 

3.06 MEASUREMENT AND PAYMENT 

A. No separate paymern will be made for work performed under this section Include the 
cost ol such work in conlract LUMP SUM price. 

END OF SECTION 
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SECTION 16130 

ELECTRICAL BOXES AND FITIINGS 

PART 1 GENERAL 

1.01 SUMMARY 

A. Section Includes 

1. EXtent of elec!rlcal box and associated fittings wor1< Is indicated on the Conuact 
Drawings and specffled herein. 

2. Types or electrical boXes and finlngs specified In this section Include the 
following: 

a Outlet boXes 
b Junclion boxes 

B. Aelaled Sections 

1 . Section t6111 ' Conduh 
2. Section t6141: Wiring Devices 

1.02 REFERENCES 

ANSI/NEMA FB 1 • Flltlngs and Suppons for Conduit and Cable Assemblies. 

ANSI/NEMA OS 1 • Sheet·steel OUtlet Boxes. Device Boxes, Covers. and Box Suppons. 

ANSI/NEMA OS 2 • Nonmetallic Outlet Boxes. Device Boxes. Covers and Box Suppons. 

ANSIJNFPA 70 • Nalional Electrical Code. 

NEMA 250 • Enclosures for Electrical Equipment (1000 Volts Max1mum). 

FS..W-C-586 • Electrical Cast Melal Conduit OU1Ie1 Boxes. Bodies and Entrance Caps. 

UndeiWI'iters laboraiOfY (ULJ. 

t .03 SYSTEM DESCRIPTION 

A. Electrical systems are generally diagrammatic and locations lor outletS and equipmem 
ara approximate. excepl where specifically noted. Govern the exact routing of 
raceways, locations of outle!S and equipment by structural conditions. installations by 
other trades, cabinelry and obstruction. This is 001 to be construed to permit 
redesigning systems. 

B. The Engineer rcscrv"" tho right to make ony reasonable change in location of outlets 
and equipment within t 0 lee! prior to roughing-in without Involving additional expense • 

EltctJical Boxn And Fittings 
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• 1.04 SUBMITTALS 

• 

A Comply with applicable requirements of Dilllslon t . 
B. Catalog Data Subm~ catalog date sheets for all boxes and fillings. 

1.05 QUAUTY ASSURANCE 

A. Qualifications. lnSlallallon of electrical boxes and fittings shall be performed by qualified 
personnel of a firm regularly engaged in the installation of systems with electrical boxes 
and flltlngs for at least fMl years. 

1. Provide products of a manufacturer engaged In the manufacture of electrical 
boxes and linings for at least three years. 

B. Regulatory Requirements 

t. Conform to requirements of ANSI/NFPA 70. 

2. Furnish products listed and labeled by Underwriters laboratories. Inc. 

3. NEC compliance. Comply with NEC as applicable to construcllon and 
installation of electrical wiring boxes and fillings. Special care shaH be used to 
size boxes relative to w1re and device lUI area. space required for condoo 
entrance, and proper access. 

4 . Federal Specification Compliance. Comply with applicable requirements of 
FS·W-C-586, •Electrical Cast Metal Conduit Outlet Boxes. Bodies, and Entrance 
Caps. 

1.06 PROJECT CONDITIONS 

A Existing Condttlons. The Contractor shall be responsible lor coordinating the worl< with 
other crafts to mlnimlze Interferences. Contractor shall not cut, drnl, or bum structural 
steel or equipment In any manner except where permission is granted by the Engineer. 

B. Verily field measurements are as shown on Contract Drawings. 

C. Verify exact locations of floor boxes with Engineer prior to rough-ln. 

D. Electrical boxes are shown on Drawings in approximate locations unless dimensioned. 
Install at location required lor box to serve intended purpose. Install within 3 feet of 
location shown 

1.07 SEQUENCE AND SCHEDUUNG 

A Coordinate the locations and mounting characteristics of an electrical equipment and 
materials, with the work to be performed by other trades. Coordination IS for the 
purpose of avoiding any interferences with the work of other disciplines. 

B-at Boxu And r.tt.ngs 
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B. Set electrical Items in a manner to clear overhead doors, ductwork, piping, and other 
miscellaneous equipment Maintain symmetry or all unhs as closely as possible within 
the archhectural section contained. 

PART 2 PRODUCTS 

2.01 MANUFACTURERS 

A. Subject to compliance wnh requirements, provide products of one of the rolioiNing 
Manufacturer 

1. Appleton Electric 
2 Emerson Electric 
3 Crouse-Hinds 
4. HaNey Hubbell 
5. OZ/Gedney 

2.02 PRODUCTS 

A OuUet boxes: Provide galvanized Hat rolled sheet steel outlet wiring boxes. ol shapes. 
cubic inch capacities, and sizes, Including depths, sized per NEC. Boxes shall be 
suitable !Of Installation at respective locations. Provide boxes with threaded screw 
holes, with corroslon·res!stant cover and grounding screws for fastening surtace and 
device type box covers, and for equipment type grounding. 

B • Device boxes; Provide galvanized flat rolled sheet·steet non.gangable device boxes. of 
shapes, cubic Inch capacities, and sizes. including box depths as required, suitable for 
Installation at respective locations. Provide cable damps and corrosion-resistant screws 
for fastening cable clamps, and lor equipment type grounding. 

C. Aaintlght Outlet Boxes: Provide corrosion-resistant cast-metal ralntlght outlet wiring 
boxes, of types, shapes. and sizes, Qncludlng depth of boxes), with threaded conduit 
holes lor fastening electrical conduit, cast-metal lace plates with spring-hinged watertight 
caps suitably configured for each application. Including face plate gaskets and 
corrosion-resistant plugs and fasteners. 

D. Junction and pull boxes: Provide galvanized code-gage sheet steel junctlon and pull 
boxes, with screw-on covers. of types, shapes and sizes, to suit each respect.lve location 
and Installation: with welded seams and equipped with stainless steel nuts, bolts. 
screws, and washers. 

E. Bushings, knockout closures, and locknuts: Provide corrosion-resistant box knockout 
closures. conduit locknuts and malleable iron conduit bushings, offset conneciOfS, of 
types and sizes, to suit respective installation requirements and applications. 

2.03 ACCESSORIES 

A. Outlet box accessories: Provlde ouUet box accessO<Ies as required tor each installation, 
Including box supports, mounting ears and brackets, wallboard hangers. box extension 
rings, fixture studs, cable clamps, and mellll straps for :supporting outlet boxes. All 
accessories shall be compatible wfth outlel boxes being used to fulfllllnstallation 
requirement fOf Individual wiring s"uations 
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B. Device box accessories PrOVide device box accessories as required lor each 
Installation. Including mounting brackets. device box extensions. and switch box 
sup pons. 

PART 3 EXECUTION 

3.01 EXAMINATION 

A. The Contractor shall vlsh the sae and verify all r7. the exlsllng condhlons for himself. II 
any discrepancy axlsls between the existing conditions and the Contract Drawings. this 
shall be brought to the Engineer's alll!ntlon, and the Contractor's bid should be adjusted 
accordingly. No allowances shall be made ror changes In the contract price lor exisling 
condhions once a Contract has been signed. 

3.02 INSTALLATION 

A. General: Install electrical boxes and fittings as Indicated on Contract Drawings, In 
accordance with manufacturer's written Instructions, and applicable requirements ol NEC 
and NECA's "Standard ol Installation" and In accordance with recognized Industry 
practices to lu!f~l project requirements. 

B. The following elevations shall govem unless otherwise not.ed on Contract Drawings: 

1. Convenience outlets- Anished areas- 16" to bottom A.F.F. 

2. Convenience outlets - Unfinished areas - 24" to bottom A.F.F. 

3. Wall Switch • 48" to bottom AF.F. Installed on the lock side of the door 

4. Wall Telephones • 60" maximum to top of telephone. 

5. Telephone outlets · 16" to bottom AF.F. 

C. The following items apply to all boxes: 

1. Coordinate installation of electrical boxes and fittings with wire/ cable, wiring 
devices, and raceway Tnstallalion work. 

2. Install weathertlght ground fault clrcult Interrupter protected outlets lor all 
exterior locations and all locations exposed to weather or moisture. 

3. Install electrical boxes in only those locations which ensure ready accessibRity to 
enclosed electrical wiring. 

4. Do not Install flush mounting boxes back-to-back In walls; provide minimum 6 
inch (150 mm) separation. Provide minimum 24 Inches (GOO mm) separation ln 
acoustic rated walls . 

Eltctrical Boxto And Finongs 
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5 Use stamped steel bridges to fasten Hush mountlng outlet box between studs. 

6 Suppo" boxes independently of conduit. 

7. Use gang box where more than one device Is mounted together. Do not use 
sectional box. 

8 Use gang box With plaster ring for single device outlets. 

9 Use cast floor boxes lor Installations In slab on grade; formed steel boxes are 
acceptable lor other Installations. 

10. Large Pull Boxes; Boxes larger than 100 cubic Inches (1600 cubic centimeters) 
In volume or 12lnches (300 mm) In any dimension. 

a. Interior Dry Locations. Use hinged painted steel enclosure. 
b. Other Locations. Use surfaCIHllounted cast metal box. 

11. Avoid Installing aluminum products In concrete. 

12. Avoid using round boxes where conduit must enter box through side of bo)(, 
which would result in diffiCult and 1nsecure connections when fastened with 
locknut or bushing on rounded surfaces. 

13. 

t4. 

Fasten electrical boxes firmly and rigidly to substrates, or structural surfaces, or 
solidly embed electrical boxes in concrete or masonry . 

Install electrical connections In Installed boxes. 

15. ElclSiing concrete walls shall be wired with surface mounting wiring and 
equlpmenL 

16. Conduit straight runs of more than 100 feet andfor whh more than two right 
angle bends shall have pull box at convenient Intermediate location, whether or 
not Indicated on Drawings. 

17. Install electrical boxes to maintain headroom and to present neat mechanical 
appearance. 

18. Install pull boxes and junction boxes above accessible ceHings and In unfinished 
areas only. 

19. lnaccesslbte CeDing Areas. lnstaO outlet and function boxes no fTl()(B than 6 
Inches (150 mm) from ceBfng access panel or from removable recessed 
luminaire 

20. Install boxes to preserve fire resistance rating of partitions and other elements . 

Electrical Boxn And Anlngt 
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A. Adjust flush-mountlng OU11ets to make from flush wtth finished wall material. 
B. tnstaU knockout closure In unused box opening. 

3.04 CLEANING 

A. Clean all debris and dirt lrom boxes after lnslaflallon 

3.05 PROTECTION 

A. Subsequent to Installation of boxes, protect boxes from construction debris and 
damage. 

3.06 MEASUREMENT & PAYMENT 

A. No separate payment Wlll be made lor work performed under this section. Include cost 
of such work in the contract LUMP SUM price. 

END OF SECTION 
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SECTION 16140 

WlRE CONNECTIONS AND CONNECTING DEVICES 

PART 1 GENERAL 

1.01 SUMMARY 

A. Section Includes 

1. Elaem of electrical connections for equipment is Indicated by Contract Drawings 
and Specifications. 

B. Related Sections 

1. Section 16010' Basic Electrical Requirements 

1.02 REFERENCES 

1.03 

NFPA-70 • National Electrical Code. 

IEEE Std. 241 , "IEEE Recommended Practice for Electrical Power Systems In Commercial 
BuBdlngs·. 

ANSI/ NEMA and ANSI/ EIA standards. 

UL Std. 486A. "Wire connectors and Soldering Lugs" for use with copper conductors. 

SUBMITIALS 

A. Comply with applicable requirements of Division 1. 

B. catalog Data 

Provide catalog data sheets tor all connecting devices and accessories. 

1.04 OUAUTY ASSURANCE 

A. Regulatory Requirements 

1 Comply with applicable requirements of the NEC as to type prodUCIS used and 
Installation of electrical power connections (terminals and splices), for junction 
boxes. motor Slarters, and disconnect swhches. 

2. Comply with Std. 241, "IEEE Recommended Practice for Electrical Power 
Systems In Commercial BuBdlngs• pertaining to connections and termlnatlons 

3. ANSI Compliance~ Comply with applicable requirements of ANSI/NEMA and 
ANSI/ EIA standards pertaining to products and Installation of electrical 
connections for equlpmenl 
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4. Comply v.oth Std 486A, Wore connectors and Soldering Lugs" ror use with 
copper conductors, InclUding but not limited to, lightening or electrical 
coMectors to torque values Indicated. Provide electrical connection products 
and materials which are UL listed and labeled. 

5. Provide electrical connectJon products and materials which are UL listed and 
labeled. 

1.05 DEUVERY, STORAGE, AND HANDUNG 

A Deliver electrical connection products wrapped In proper factory fabricated type 
containers. 

B. Store electrical connection products In original canons and protect from weather, 
construction traffic and debris. 

C. Handle electrical connection products carefully to prevent breakage, denting, and 
scoring finish. 

PART 2 PRODUCTS 

2.01 MANUFACTURERS 

A Subject to compllanoe with requirements, provide products of one of the following (I~ 
each type of product): 

1. Adale1-Pim Dlv .. Scan and Fetzer Co 
2. Allen-Stevens Conduit F'mlngs Corp 
3. AMP Inc. 
4 . Appleton Electric Co. 
5. Arrow·Hart Dlv .. Crouse-Hinds Co. 
6. Bumdy Corp. 
7. General Electric Co. 
8. HaNey Hubbell 
9. Ideal Industries 
10. Pyie National Co 
11. SquareD Company 
12. Thomas and Bens Corp. 
13. Buchannon 

2.02 MATERIALS 

A For each electncal connection Indicated. Install complete assembly of materials, 
lndUding but nor necessarily limited to, pressure connectors. terminals Qugs), electrical 
Insulating tape, electrical solder. electrical soldering flux. heat-shrinkable insulating 
tubing, cable tles, sotdertess wire-nuts, and other Items and accessories as needed to 
complete splices and terminations of types llldlcated. 

B. Self striping, electrical plgtaa and tap connectors wiD not be allowed . 

V111o CcRMCtoOno Md Connec:!ing Devoe•,. 
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C. Install elecirlcal connectors and terminals which mate and match, incltJdlng sizes and 
ratings, with equipment terminals and are recommended by equipment manufacturer for 
intended applications. 

2.03 ACCESSORIES 

A. lnslall electrical insulating tape. heat·shrlnkable Insulating tubing and boots. elecirlcal 
solder, eleclrical soldering nux. wirenuts, and cable ties as recommended for use by 
accessories manufacturers for type servioes Indicated. 

PART 3 EXECUTION 

3.01 EXAMINAnON 

3.02 

A. The Contractor shall vtslt the site and verify all of the existing conditions for himself. If 
any discrepancy exists between the existing conditions and the Contract Drawings. this 
shall be brought to the Engineer's attention, and the Contractor's bid should be adjusted 
accordingly. No allowances shall be made for changes In the Contract price for existing 
conditions once a Contract has been signed. 

B. Inspect area and conditions under which electrical connections for equipment are to be 
lnslalled and notify Contracting Ofllcer In writing of conditions detrimental to proper 
completion of the worj( Do not proceed with the wor1f umn unsatisfactory conditions 
have been correcled in manner acceptable to Installer 

INSTALLATION 

A. Techniques 

1. Install elecirlcal connecllons as Indicated, In accordance with equipment 
manufacturer's written Instructions and with recognized industry practices. and 
complying with applicable requirements o1 UL, NEC. and NECA's "Standard of 
Installation· to ensure that products fulfill requirements. Mate and match 
conductors of electrical connectiortS for proper interface between eleclrlcal 
power supplies and Installed equipment. 

2. Maintain existing electrical service and feeders to occupied areas and 
operational laoRitles, unless otherwise Indicated, or when authorized otherwise in 
writing by Contracting Offlcer. Provide temporary service during Interruptions to 
existing !acUities. When necessary, schedule momentary outages lor replacing 
existing wiring systems wlth new wiring systems. When that "cutting over" has 
been successfully accomplished, remove. relocate, or abandon existlng wiring 
as Indicated. 

3. Cover spliCes with eleclrlcal Insulating material equivalent to, or greater 
Insulation reslstlvity rating, than eleclrlcal insulation rating of those conductors 
being spliced. 

4. Prepare cables and wires. by cuning and stripping covering armor, jacket, and 
inGukllion properly to ensure unlfonn ond neot appearance whe<e cable:. and 
Wires are terminated. EXercise cara to avoid cutting through tapes which wUI 
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B. 

5. 

6. 

7. 

8. 

remain on conduetors. Also ovoid 'ringing copper conductors whBe skinning 
wire. 

Tnm cables and wires as short as practlcabte and arranga routing to lacBitata 
inspection, testing and malntenance. 

Tighten connectors and terminals, InClUding screws and bolts, In accordance 
with equipment manufacturer's published torque tlgl'ltenlng values for equipment 
connectOts. Accomplish tightening by utaizlng proper torquing tools, Including 
torque screwdriVer, beam type torque wrench, and ratchet wrench with 
adjustable torque senlngs. Where manufacturer's torquing requirements are not 
811811able. Ugl'lten connectors and terminals to comply whh torquing values 
contained In UL's 486A. 

Provide flexible conduit from function boxes to recessed llghts. 

Provide liquid tight flexible conduit for connection of motors and other electrical 
equipment where subject to movement and vibration, and also where 
connections are subjected to one or more of the following combinations: 

a. Exterior location. 
b. Moist or humid atmosphere where condensate can be expected to 

accumulate 
c. Corrosive atmosphere. 
d. Water spray. 
e. Dripping oil, grease, or water 

Coordinate with other work, Including wires/ cables, raceway and equipment Installation, 
as necessary to property Interface Installation of electrical connections with other work. 

3.03 AELD OUAU1Y CONTROL 

A. Tests. Upon completion of fllStalla!lon of ~ectrical connections, and alter circuiuy has 
been energized whh rated power source. test connections to demonstrate capabRity and 
compliance whh requiremems. Ensure that dlrectlon of rotation of motors fulfill 
requirements. Correct malfunctioning units at site, then retest to demonstrate 
compliance. 

3.04 MEASUREMENT AND PAYMENT 

A. No separate payment Will be made lor work perfonned under this section. InClUde the 
cost of such work In the contract LUMP SUM PRICE. 

END OF SECTION 

Wiro Connections fond Connedlng !lovicu 
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SECTION 16141 

WIRING DEVICES 

PART l GENERAL 

1.0t SUMMARY 

A. Section Includes 

1. Receptacles. 
2. Device Plates and Decorative Box Covers. 
3. Poke-Through SeNice Fillings. 

B. Related Sections 

1. Section t6010: Basic Bectrlcal Requirements 
2. Section t 6130: Bectrlcal Boxes and Fillings 

1.02 REFERENCES 

1.03 

NEMA WD 1 -General Purpose Wiring Devices. 

NEMA WD 6 ·Wiring Device Configurations. 

NFPA 70 - National Electrical Code. 

SUBMITTALS 

A. Comply wilh applicable requirements of Division l . 

B. Catalog Data 

1. Provide manufacturer's catalog Information showing dimensions, colors. and 
configurations. 

C. Operating Instructions. 

1. Indicate application conclhions and limitations of use stipulated by product 
testing agency specified under regulatory requirements. 

D. Installation Instructions 

1. Include Instructions for storage. handling, protection, examination, preparation, 
operation and Installation of product. 

'MMgOovl ... 
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A. Oualffications 

1. Installation of devices shall be performed by qualified personnel of a firm 
regularly engaged In the Installation of such devices for at least fiVe years. 

2. Provide producrs of a manufacturer engaged In !he manufacture of the types or 
wiring devices specified herein, for at least three years. 

1.05 PROJECT/ SITE CONDITIONS 

A. Job Conditions: The Seller shall be responsible for coordinating the work with other 
crahs to minimize Interferences. Seller shall not cu1. drUI, or bum structural steel or 
equipment In any manner except where permission Is granted by the Engineer. 

1.06 SEQUENCE AND SCHEDUUNG 

PART2 

A. Coordinate !he locations and mounting characteristics of all electrical equipment and 
materials, wlth the work to be performed by other trades. Coordination is for the 
purpose of avoiding any Interferences with the work of other disciplines. 

B. Set electrical items In a manner to dear overhead doors, ductwork, piping, and other 
miscellaneous equipment Maintain symmetry of all units as closely as possible within 
!he archhectural section contained . 

PRODUCTS 

2.01 MATERIALS 

A. Receptacles 

1. General purpose duplex receptacles shall be automatic grounding type, 
speclflcatlon grade, wfth provisions for back wiring by means of spring-staked 
screws or side wiring with captive held binding screws, shall comply with NEMA 
Standard W01, paragraph 3.02 and Federal SpecHicatlon WC596. Front shall be 
high Impact thermoplastic such as ny1on Back shall be thermoset or 
thermoplastic material 

2. Interchangeable type recepmcles may be used because of problems 
encountered during construction, however, specHlc permission Is required from 
the Engineer before use of these devices. 

3. All devices shall be gray. Surface devices In unfinished areas shall be gray with 
galvani:z.ed steel coverplates. 

\'olnng Dwlcn 
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4 DescriptiOn and Manufacturer as basis of design~ 

Receptacle Duty Hubbell 

20A·l25 V (gray) 5362-GRY 
GFCf (gray) 
20A·125 V GF-5362-GY 
Duplex Emergency 
20A· t 25 v 8300 Series 

2.02 ACCESSORIES 

A Cover Plates 

1. Plates shall be at least "0.040" thick, corrosion resistant metal. Plato shall be 
smooth style. 

2. Cover plates for lnlerior, unfinished spaces such as equipment rooms, that are 
Rush mounted, shall be the same as those specified for Interior finished spaces: 
H surface mounted, CXNer plates shall be galvanized steel type. 

3. Weatherproof plates for horizontally mounted duplex receptacles shall consist of 
a double cover. and a neoprene gasl<eted seal belWeen plate and wall. Crouse 
Hinds WLRSJWI..AD, for Hush mounting use adaptor WLAA-1 , as basis for 
design . 

4 . Plates In equipment rooms shall be galvanized stool 

5. Where plates are Indicated on the Drawings to be Identified, such ldentificatlons 
shall be black filling of 1/8 lnr;h high engraved characters. The wording shall be 
per Drawings, except that abbreviations may be used where necessary to su~ 
avaflable space on plate. Note that many ol the more common Identifications 
are manufacturers standards. 

6. Cover plates In finished spaces shall be painted metal. 

PART 3 EXECUTION 

3.0t EXAMINATION 

A The Seller shall vish the she and verify all of the existing conditions for himself. If any 
discrepancy exists be!Ween the existing conditions end the contract drawings, this shaU 
be brought to the Engineer's anentlon. and the Contractor's bid should be adjusted 
accordingly. No allowances shall be made lor changes in the contract price for existing 
conditions once a Contract has been signed. 

B. Verify outlet boxes are inslafled at proper heighL 

C. Verify wall openings ere neatly cut and will be completely covered by walt plates . 

Wlfiftg OoYices 
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D. Verify branch circuli wiring •nstaflallon Is completed, tested. and ready for connection to 
wiring devices 

E. Verify openings in access floor are rn proper locations. 

3.02 PREPARATION 

3.03 

3.04 

A. Provide extension rings to bring outlet boxes flush with finished surface. 

B. aean debris from outlet boxes. 

INSTALLATION 

A. General 

1. Devices occurring at the same elevation are to be equally spaced and to be In 
alignment. 

2. Install products In accordance with nnanufaClurer's instructions. 

3. Install devices and coverplates plumb and level. 

4. Connect wiring device grounding terminal to branch circuit equipment grounding 
conductor 

5 . Install decoretlve plates on switch, receptacle, and blank outlet In finished areas. 

6 Connect wiring devlces by wrapping conductor around screw terminal. 

7. Use jumbo siZe plates for outlets Installed In masonry walls. 

8. Install galVanized steel plates on outlet boxes and junClion boxes in unfinished 
areas. above accessible ceilings, and on surface mourned outlets. 

9. Install protectlve rings on ae1lve flush cover setvlce f!lllngs. 

B. Interface With Other ProduCls 

1. Coordinate locations of outlet boxes provlded under Section 16130 to obtain 
mounting heights specified and Indicated on Drawings. 

FIELD OUAUTY CONTROL 

A. lnspec1 each wiring device for defects. 
B. Operate each wall switch with circuit energized and verify proper operation. 
C. Verify that each receptacle device Is energized. 
0. Test each receptacle device for proper polarity. 
E Test each GFCI receptacle device for proper operation 

'Mrlng co-. 
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A. Adjust devices and wall plates to be Hush and level. 

3.06 MEASUREMENT AND PAYMENT 

A. No separate payment wfll be made lor work perfonned under this section Include the 
cost of such work In the contraCI LUMP SUM PRICE 

END OF SEGnON 

Vvlring ~ 
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• SECTION 16195 

IDENTIFICATION 

PART 1 GENERAL 

1.01 SUMMARY 

A. Section InclUdes 

1. This speciflcallon covers the materials, workmanship, standards, and Installation 
for permanent Identification of electrical equipment and systems. 

2. Nameplates and tape labels. 

3. Wlre and cable markers. 

4. Conduit cokx" coding. 

B. Related Sections 

1. Section 09900: Painting 

2. Section 16040: Basic Bectrical Requirements 

• 1.02 REFERENCES 

• 

Underwr"ers Laborcltory (UL) 

ANSI/NFPA-70 - National Bectrical Code. 

1.03 SYSTEM DESCRIPTION 

A. Performance Requirements 

1. Disconnecting means for motors, equipment, appliances, and each service, 
feeder, and branch circuh at Its point of origin shall be legibly Identified to 
Indicate its purpose. 

2. Junction boxes tor all appliances and motors that do not have a local 
disconnect shalf have a nameplate lns1alted that Clearly indicates the source of 
power Nameplate shall show panel, circuit, location of panel, name of 
equipment, and voltage. 

3. The contractor shall identify and label an electrical ~ems Indicated or shown on 
the Contract Drawings and as specified herein. 

4. Identification shall be Installed after all conuact painting Is complete. 

5. The identification nameplates shall be In addition to the manufacturer's 

ldtmificatiOn 
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equipment nameplates required by the National Ele<:tric Code, NEMA, or UL 

6. Each nameplates shall have the following Information: 

• Name of equipment 
• Syslem voltage (primary & secondary) 
• Transfonner KI/A 
• Number of Phases 
• Number of system wires 
• Source of power or to where the device provides power. 

1.04 SUBMITIALS 

A Comply with applicable requirements of Division t. 

B. Shop Drawings. Submit shop drawings including schedule for nameplates and tape 
labels. 

C. Celalog Data Submit catalog data under provisions of Division 1 for labeling materials. 

1.05 OUALJTY ASSURANCE 

A. Qualifications 

1. Installation of ele<:trtcalldentlficatlon shall be perfomled by qualified personnel of 
a firm regularly engaged In the Installation of products specified herein lor at 
least fM> years. 

2. Prov1de products of a manufacturer engaged in the manufacture of labels and 
nameplates for at least three years. 

B. Regulatory Requirements 

1. Provide products which are listed and labeled by Underwriters laboratory for 
the use intended. 

1.06 SEQUENCE AND SCHEDUUNG 

A. 

PART2 

Coordinate the locations and mounting characteristics of all ele<:trlcal equipment and 
materials. with the work to be perfomled by other trades. Coordination is for the 
purpose of avoiding any Interferences with the wor1< of other disciplines. 

PRODUCTS 

2.01 MANUFACTURERS 

A. Subject to compliance whh the Specifications provide Identification materials of one of 
the following· 

kSI1'\lifleation 
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1 
2. 
3. 

Thomas & Benes 
W.H. Brady Corp. 
Marl<el Co. 

4. Monarch Marl<lng 
5. Panduit Corp. 
6. Seton Nameplate 

2.02 MATERIALS 

1. Nameplates shall be made of blacl< and white sandwich type plastlc with white 
leners on black back-ground Lener size shall be no less than 1/8 Inch lor 
central devices, push-bun on. etc .• and 1/ 4 inch lor distribution panels. control 
panels, etc., unless otherwise shown or specified. 

2. Wire markers shall be on waterproof cloth tape of high adhesion and tensile 
strength. T &B 'Blue' or Bradey. 

3. Cables In cable trays and manholes shall be identified with stamped metal tags 
of non-corrodible metal. 

PART 3 EXECUTION 

3.01 PREPARATION 

A. Surface Preparation 

1. Properly clean and dry aU surfaces acccrdlng to manufadurers Instruction 
before applying any adhesive products. 

2. Use adhesives designed for the materlafs to be bonded together. 

3.02 INSTAllATION 

A. General 

1. Each item of electrical equipment shall be property Identified by means of a 
nameplate anached to the front, surface of the equipment. 

2. Each nameplate shall be so located on the equipment so that it is ccmpletely 
Visible when Viewed from the front or normal position of operating and 
maintenance personnel 

3. Degrease and clean surfaces to receive nameplates and tape labels. 

4. Install nameplates and tape labels parallel to equipment lines. 

5. Nameplates shall be mounted with round head screws (preferred) or with a 
suitable cement 
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B. Panels 

1. tdentiflcation shan conform to the following Mound Slandard: 

a. Panels at 480 volts and 240 volts. 3 phasa: ff 

b. Panels at 208/120 volts, 3 phase and 240/120 volts, single phasa: LP 

c. Room number shall fonow the above designations. For example: LPt 23 
designates Lighting Panel In room 123 of the buBdlng that the panel Is 
located ln. 

d. Multiple panels In a SJngle room shalt be labeled as above with the 
added suffix of A. B. C. etc. Starting whh the second panel. 

e. Special cases shan add a designated prellx to the ff and .bf 
Identification: 

f. 

E • Emergency Power (cover shall be painted yellow) 
U • Unlnterruplfble Power Source 
C • Conditioned Power 
D ·Direct Cunent 

The order of deslgnatfon shalt be: _ _ _ • _ _ _ • _ 
1 2 2 3 3 3 4 

1 ~Prefix lor special case (E. U, C, D) 
2=PP or LP 
3•BuUdlng 34 Addition (34A) 
4•Additionat Panel (A. B. C. etc.) 

2. Panel Directories 

a Distribution panels shall be provided with a typed or neatly printed 
dir9Ciory. Circuits shall be identified as identified on the panel drawing 
layouts or as directed In the field. 

b. Directory shall Indicate source of power. Including buDding. 

o. Circuit additions to existing panels shall be properly labeled on existing 
panel directories Where the new entries cannot be neatly and legibly 
added, a new directory shall be prepared and Installed. 

C. Receptacle tdemlf'~cation . Receptacles in all areas shall be identified with OYMO Label 
or other neat and legible marking means. Marking shall Indicate panel source and 
breaker number . 
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0 . Wire ldentiftcallon. Provide wire markers on each conductor In panelboard guners, pull 
boxes, oullet and junction boxes, and at load connection Identify with branch clrcuh or 
Ieeder number lor power circuits, and with control wire number as Indicated on 
schemallc and Interconnection diagrams lor control wtrfng. 

3.03 MEASUREMENT & PAYMENT 

A. No separate paymenl will be made lor worlc performed under this secllon. Include !he 
cost of such worl< in the contract LUMP SUM PRICE. 

END OF SECTION 

lcfentificatiOn 
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SECTION 16475 

OVERCURRENT PROTECTIVE DEVICES 

PART 1 GENERAL 

1.01 SUMMARY 

A. Section Includes 

1. This speclflcation covers fuses and circuit breakers rated 600 volts and below 

B. Related Sec1ions 

1. Section 16123: BUILDING WIRE AND CABLE 

t .02 REFERENCES 

1.03 

ANSf/NFPA 70 · National Electrical Code. 

Underwriters Laboratory (UL). 

NEMA STO. No. AB1 , AB2, and SG3. 

ANSI C97.1 . 

FS-W-C-375 B/ GEN 

SUBMITTALS 

A. Comply with applicable requiremen1s of Division 1. 
B. Catalog Data 

1. Provide catalog data Including device rat1ngs. physical dimensions and weights. 

1.04 QUAUTY ASSURANCE 

A. OualifiCBtlOOS 

1. Provide products of a manufacturer regularly engaged In the manufacture of the 
types ol products specified herein for a minimum of fiVe years. 

B. Regulatory Requiremems 

1. NEC Compliance: Comply with NEC requirements pertaining 10 overcurrent 
protective devices. 

2. UL Compliance: Comply with UL 489, 'Moided Case Circuit Breakers and Circuli 
Breaker Enclosures·, and UL t980, "High Interrupting Capacity Oass K Fuses: 
Provide overcurrent protectlve devices which are UL listed and labeled . 

Owrcunent Protective Devicet 
16475 • I 

FfTA Ora!t Final ~ 
,),,.. 1994 



• 

• 

3. NEMA Compliance: Comply with NEMA Std. Pub. Nos. A81, AB2. and SG3 
pertaining to molded case and low voltage power type c:frcun breakers 

4. ANSI Compliance: Comply with ANSI C97.1 penainlng to low voltage ca11rlclge 
I uses 

5. FS Compliance: Comply with Federal Speciflca11on W·C-375B/ GEN pertaining 10 
molded case circuit breakers. 

PART 2 PRODUCTS 

2.01 MANUFACTURERS. Provide overcurrent protective devices of one of the following (lor each 
type and rating of overcurrent protective device): 

B. Circuit Breakers 

1. Square D. 

B. Fuses 

1. Bussman Dlv. 
2. Cooper Pawer Systems. 
3. General Electric Co. 

2.02 MATERIALS 

A. Circuit Breakers 

1. Circuit Breakers: Install circuit breakers and ancillary components, ot types, 
sizes. ratings. and electrical characteristics Indicated, which comply with 
manufacturer's standard design, materials, components, and construction In 
accordance with published product Information. and as required lor complete 
Installation. 

2. Molded Case Circuit Breakers: lnstaJI factory assembled molded case clroult 
bt'eakers of frame size, rated amperes. voltage, poles, with symmetrical ampere 
Interrupting rating as indicated on Contract Drawings. Install breakers with 
permanent thermal and Instantaneous magnetic trips In each pole. ampere 
ratings as Indicated. Construct with overcemer. trip free, Joggle type operating 
mechanisms with quick make, quick break action and positive handle trip 
indication. Install push to trip button on cover lor mechanical tripping circuit 
breakers Construct breakers for mounting and operating In any physical 
position and operating In an ambient temperature of 40 degrees C. Install 
breakers with mechanical screw type removable connector lugs. ALf CU rated. 
Breakers shall be plug on type. 

B. Fuses 

1. Class RKt time delay fuses: Install UL Class RK1 tlme delay fuses rated 600V. 60 
Hz, with 200.000 RMS symmetrical Interrupting current rating lor protective 
motors . 

Oitn:urrent PtotocWe Oovices 
16475. 2 



• 

• 

• 

2 aass R1 and aass J Current Umhing Fuses Provide UL aass Rl and aass J 
current fimitJng fuses rated 600 volts. 60 Hz, with 200.000 RMS symmetrical 
Interrupting current rating lor protecting circuit breakers. 

PART 3 EXECUTION 

3.01 INSTAU.ATION 

A. Install overcurrent protective devices as Indicated on Contract Drawings. in accordance 
with 1113nulacturer's written instructions and with recognized industry practices. 

B. Comply with NEC and NEMA standards lor Installation of overcurrent protective devices. 

C. Fasten circuh breakers whhout mechanical stress. twisting, or misalignment being 
exened by clamps, supports, or cabling. 

D. Set field adjustable clrcuh breakers lor trip settings as indicated, subsequent to 
installation of unhs. 

E. Install fuses. a any. In fused circuit breakers 

F Install fuses in fusible switches and disconnects. 

3.02 AELD OUAUTY CONTROL 

A. Inspect circuit breaker operating mechanisms lor 111311unctlonlng and. where necessary. 
adjust units lor free mechanical movement 

B. Test devices lor continuity of circuitry and tor shon circuits prior to energizatlon of 
overcurrent protective devices Where possible, correct malfunctioning unhs at site, then 
retest to demonstrate compliance; otherwise remove and replace whh new units and 
proceed with retesting. 

3.03 ADJUSTING 

A. Check adjustable circuit breakers lor proper coordination whh other units and ihen 
adjust accordingly to ensure proper coordination 

3.04 MEASUREMENT & PAYMENT 

A. No separate payment will be 1113de lor work performed under this section. Include the 
cost of such work In the contract LUMP SUM PRICE 

END OF SECTION 

FFTA Onlt! Ansi~ 
June 1994 



• 

• 

• 

SECTlON 16670 

UGKTNING PROTECTlON SYSTEMS 



• 

• 

• 

PART 1 GENERAL 

1.01 SUMMARY 

A. Section Includes 

SECTION 16670 

UGKTNING PROTECTION SYSTEMS 

t . This specifteatlon covers the materials, workmanship, standards and lnslallatlon 
or Ughtnlng Protection Systems for buildings and miscellaneous structures. 

2. Ugh1ning Protection System for Rool Structure. 

3. Types of lightning protection System material and components specifllld in this 
section include the following: 

Alr terminals 
Bonding plates 
Conductors 
Connectors 
Grounding plates 
Grounding rods 
Rod clamps 
Splicers 
Wire, cable 

B. Related Sections 

t . Section 16010: Basic Electrical Requirements 

1.02 REFERENCES 

ANSI/NFPA 78 • Ughtnlng Protection Code. 

ANSIJUL 96- Ughtning Protection Components. 

NFPA 70 • National Electrical Code. 

UL 96A - Installation Requirements for Ughtnlng Protection Systems. 

ANSI C2 - National Electrical Safety Code. 

ANSI/ IEEE C62.1 - Standard for Surge Arrester for AC Power Circuns. 

ANSIJIEEE C62.2 • Guide For the Application of Gapped S~icon • Carbide Surge Arresters for 
Alternating • Current Systems. 

Ughtnlng Prolec1ion Systemo 
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Ughtnlng Protectlon Institute {LPI) STD 175 • Standard of Practice. 

LPI t 76 • Materials Manual. 

LPI 177 • lnspecllon Guide. 

1.03 DEFINITIONS 

A For definition of Ughtnlng Protection System terms, refer to NFPA 78. 

1.04 SYSTEM DESCRIPTION 

A Design Requirements. The Ughtnlng protection system shall be Class I or II In 
accordance with the requirements of ANSifNFPA 78 and comporumts shall be UL 96 
tlsted. This system shall provide lightning protection for (Building/ Structure) and shall 
consist of air terminals on roofs (or roof-mounted equipment. chimneys, stacks); 
bonding of the structure being prot.ected and other metal objects; grounding electrodes; 
and Interconnecting conductors. 

1.05 SUBMilTALS 

A 

B. 

c. 

D. 

E. 

F. 

G. 

Comply with applicable requirements of Division 1. 

Shop Drawings. Submit shop drawings showing layout of air terminals. grounding 
electrodes. and bonding connections to structures and other metal objects. Include air 
terminal, electrode and conductor sizes.. 

Certifications. Submit documents indicating materlalj components listing In accordance 
with ANSI/ UL 96. 

Elementary Diagrams and Wiring Diagrams. Submit wiring, connection, and termination 
drawings. 

Installation Instructions. Field assembly and Installation of all equipmen~ components 
and accessories. 

Maintenance Instructions. Maintenance of all equipment, components and accessories. 

Catalog Data Submit catalog date showing dimensions and materials of each 
cornponenL 

H. Laboratory and Field Test Reports. Submit test data in support of the ANSifUL 96 
certifications. 

1.06 OUAUTY ASSURANCE 

A Qualllicatlons 

1. Installation of the llghtnlng protection system shall be performed by qualified 
personnel of a firm regula~y engaged In the Installation or these systems tor at 
least frve years and Is a member of the Ughtnlng Protection Institute (LPI) • 

FFTA Oral\ Anol 045-002 
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2. Provide products of manufacturers engaged in the manufacture of lightning 
prOiectlon system components for atleaslttvee years. 

8 . RegulatOIY Requirements 

1. Provide products which are listed and labeled by Underwriters Laboratory (UL) 
for their intended use. 

1.07 PROJECT/ SITE OONDmONS 

A. F1eld Measurements. The Seller shall be responsible for all field measurements and 
verificalion of any dlmensioos shown on Contract Drawings 

1.08 SEQUENCE AND SCHEDUUNG 

A. Coordinat.e the location and mounting of the components with any work to be 
performed by other trades. Coordination is for the purpose of avoiding any 
inte-rferences wnh the work of Olher disciplines. 

PART 2 PRODUCTS 

2.01 MANUFACTURERS 

A. Subject to compliance with the requirements of this specification. proliide lightning 
protection system materials and components of one of the following: 

2.02 MATERIALS 

1. 
2. 
3. 

Capital Ughtnlng PrOiectlon Co .. Inc. 
Hargar Ughtnlng Pr01ection. 
Thompson Lightning PrOiectlon, Inc. 

A. Provide lightning protection system material and components, of the types, sizes, and 
ratings for the class of service Indicated, which comply wnh the manufacturer's standard 
malerials and design, In accordance with published product Information. All materials 
shall be resistant to corrosive dangers in the environment Where the type of 
components or materials are not Olherwise Indicated, comply with NFPA 78 and LPI 
standards. 

1. Air terminals shall be the solid type and the material shall be 95 percent copper 
Air terminals shaD be 24 Inches in length unless otherwise Indicated. 

2. Conductors shall be multiple strand cable. size 4/ 0. Material shall be 95 percent 
copper. 

3. Connootors shall be 4 Inch bronze parallel bonding damp for connecting 2/0 • 
250 MCM cables. 

4. Splicers shall be bronze pressure type T cable splicer for damping standard 
cables 2/ 0 through 250 MCM. with hex bolts and washers. 

FFT A Crall Rna! 0<5-002 
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s. Rod Clamps shall be 4 inch bronze ground rod clamp for coonecllng cable, up 
to and Including 250 MCM, and 3/ 4 Inch ground rod. 

6. Grounding plates shall be coppet, 

7. Grounding rods shall be 5/ 8 inch diameter and 10 feet long, made of solid 
copper unless olherwise lndlcated. 

PART 3 EXECUTION 

3.01 EXAMINATION 

A. The Seller shall visit the site and verify all of the existing conditions. If any discrepancy 
exists beiWeen the existing conditions and the conttact draWings, this Is to be brought 
to the Engineer's attention and the Contractor shall adjust the bid accordingly. 

B. Verify that surfaces are ready to receive wori<. 

C. Verify that field measurementS are as shown on the Conttact Drawings. 

D. Beginning of Installation means Installer accepts existing cond~lons. 

3.02 PREPARATION 

A. Protection. Protect items surrounding the areas or work. to be done per this Section, 
from damage or dlsflguratlon. 

3.03 INSTAllATION 

A. General 

1. Install components in accordance w~ the requirementS listed In lhls 
specification, Contract Drawings, manufacturer's lnstructlon, NFPA 70 (NEC), 
and NFPA 78. If cooftlcts exist beiWeen these documents, the project 
documents (Speciflcatlons. Contract Drawings, etc.) shall be followed. Connlcts 
are to be immediately brought to the attention of the Engineer. 

2. Coordinate whh other work, Including electrical wiring and roofing wori<, as 
necessafY to ptOIIfde a PfOper Interface for the Installation of the lightning 
p(Oiection system. 

3. Use 24 Inch alr terminals. Mount the point 24 Inches above the PfOtected 
surface for 25 Inch p(Oiectlon. Alt terminal spacing shall be based on the 100 
foot stringing distance but In no case shall there be over 25 feet spacing from 
terminal to terminal. Mount air terminals 20 feet to 25 feet on center along 
perimeter of buDding and not greatef than 25 Inches from the ends of ridges or 
edges of comers of roofs. lnslall alrterrnlnals every 30 feet on Hat portions of 
roofs. 

4. All mechanical and structural roof penetrallons extending outside the PfOleoted 
zone shall be provided whh air tennlnals and bonding to main lightning 
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5. 

6. 

7. 

8. 

9. 

lnterconneding conductor. 

Use 4/ 0 bare stmnded copper lor bonding. Interconnect all air terminals 
together wllh conductors so that there are two paths from each air terminal to 
the ground terminal system. 

Copper ground wires shall not be Installed on aluminum roofing or siding. 
Install conductors with dlred paths from alr 1ermlnals to ground connectlons 
avoiding sharp bends and narrow loops. Air terminal conductors may run down 
or horizontal from air terminals but never upward thus preventing pockets where 
lightning may be caught. Conductors shall have no less than an 8 Inch diameter 
bend and no greater than a 90 degree turns. 

Parts olthe system subject to mechanical Injury shall be protected with conduit. 
the guard should be electrically connected to the conductor at each end. 

Provide at least two down conductors on any structure. Install additional down 
conductors fNery tOO feet along the perimeter. Protect down conductors for a 
height ol 6 feet above the ground. Each down conductor shall be terminated at 
a ground well. 

Ground wells shall be construcled as indicated on Contract Drawings and shall 
be equipped with 5/ 8 Inch diameter. tO foOl long solid copper rods. Ground 
connec1ors shall be clamped and clamps shaD have two bolts. Locale ground 
well CNer 2 feet from a structure. Install conductor in rigid conduit where it 
passes from the structure to the ground well. for physical protection. The 
ground rod shall extend 10 feet below the finished grade with a minimum of 8 
feet in eaJth or as shown on Drawings. 

10. Bond ground medium or all systems together. This shallindude lightning 
protection, electric, telephone, underground metal pipes entering structure. 
including water, gas. and conduits. Systems already bonded together need not 
be bonded a second time but a piping system made electrically discontinuous 
by plastic pipe shall be bonded to make all sections continuous. 

11. Provide equipment grounding and bonding connections. sufficiently tight to 
assure permanent and effective grounds and bonds for lightning protedion 
connection dfNices as indicated. 

t2. Provide lightning protection system on structures supporting piping between 
buldings. 

13. Metal objects within a structure shall be bonded to the lighting protection 
system U they provide a path to ground which Is less resistant then the bonding 
distance. 

14. Install arresters as close as practical to the equipment they are protedlng . 

FFTA Orah AIW 045-002 
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A. Tests 

1. Upon completion ol the Installation ol the lightning protectlon system. test 
resistance-to-ground (earth connection) with a reslslance tester. Where tests 
indicate that the reslslance-to-ground Is CNer 5 ohms, take appropriate action to 
reduce the resistance to one ohm or less. by driVIng additional, property spaced, 
ground rods, and treating the sol In proximity to the ground rods wilh common 
salt, copper sulfate or magnesium sulfate. Then retest to demonstrate 
compliance. 

B. Inspection. Verify that the wiring is in accordance with the Contract Drawings and the 
manufacturer's instructions.. 

C. Provide three copies ol manufacturer's Operational Maintenance Manual. 

3.05 MEASUREMENT & PAYMENT 

A. No sepa.rate payment will be made lor work performed under this section. InclUde the 
cost or such work in the contract LUMP SUM PRICE. 

END OF SECTION 
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I. 

II. 

Ill. 

IV. 

v. 

Introduction 

1. Purpose 
2. Background 

Operations and Maintenance Manual 
Fl.re Fighting Train1ng Area 

Removal Action 

a Action Memo/Removal Siie Evaluation 
b. Removal Action 

Staging Area 

1. Testing 
2. DaUy Operation 

a. Covering 
3. Maintenance 

a. Benn Inspection 
4. Removal and Transponatlon 
5. Demolition 

Treatment Operation 

1. Initial Spreading 
2. Inoculated 
3. Intermittent Testing 
4. TUiing 
5. Watering 
6. aosure Testing 
7. Removal 
a Gravel Layer Replacement 

Treatment Pad Maintenance 

1. Berms 
2. Roof Structure 
3. Access Road 
4. Watering System 

Run-off and leachate Water 

1. Ru!Hlff water 
a Sump maintenance 
b. Submersible pump 

2. leachate Water 
a. Sump maintenance 
b. Submersible pump 

3. Storage Tanks 
a. Maintenance 
b. RemovaifOisposaJ of water 
c. Removal of free product 

VI. Flnal Closure 



JOB SAFETY AND HEALTH ANALYSIS FORM 

J SHA No. i5l!J50t.~F:.::-I<~--- Pave _l_ol .J,.2 __ 

DESCR .. TK>N OF JOB: Steel Support Modillcations JOB lln.E(SI OF PERSOMNEl. P~C JOB: DATE: 10/03/94 --w tim 
to Steel Piling at Bldg. 34. Crane Operators 0 

Welder/Steel Worker REVISED 
Laborers 
S ite Supervisor 

J08 I.OCATK>N: AHALY2El BY: Deb Flatl<lf F-1< Sole ly REVIEWED 8Y: Al.lft Speu rd Openbte Unn lhlanage_r 

EG&G Mound Ftre Tra\ning Area 

REQUIRED AHDIOR PROf'OSED PERSONAl. PRO~CTIYE EQU .. MENT: Suspended Ptr5onnel Pl.aUorm, Fall Protection. APPROVED BY: J Wills Sr. Safety Engineer 
Hard Hata. Safety OLiuea w/Skleahhtklt , Olovee, .. • th•ra and welding Hetrn• t. 

BREAKDOWN OF BASIC JOB STEPS POTENTIAL HAZARDS PROPOSED AC110NS OR PROCEDURES 

lnSblll Support Steei.Using a crane to suspend " Fan urn to properly support C3!J8 •nd/or Platform and rigg ing will undergo a trial lift. 
work platform Into the exCllvalion. personnel . inspection, and proof test in accordance with 29 

CFR 1926.550(gl(5). 

Mis-communication Pre-lift meeting in accordance with 29 CFR 
1926.550(g)(8). 
Signal person stationed In view of worker and 
operator. 

Fall from platform Hoisting of the personnel platform shall be in a 
slow, controlled, cautious manner. Guardrails 
and harness anchorages are capable of 
supporting five times the intended weight. 
Personnel will tie off to the anchorage. 

Incidental contact, Personnel and Support Steel Steel will be placed in close proximity to final 
Installation point prior to the personnel platform 
being positioned. 

• 



JOB SAFETY AND HEALTH ANALYSIS FORM 
(CONTINUATION SHEET) 

JSHA No. _;5tzS!J!!.Jft.=.fSD----l'a9e .1__ of~ 

BREAKDOWN OF BASIC .JOB STEPS POTENTlAL HAZARDS PROPOSED ACllONS OR PROCEDURES 

Crane setup and s~bihty. Unwanted motion of equipment. The cranes will be setup per manufacturers 
specifications, s~blllzed and leveled using pads 
under the outriggers and cribbing limbers as 
necessary. 

Annual and monthly Inspection racords,as -11 
as, cranes, cabin, and rigging will be visually 
inspected pnor to use. 

Positioning of steel. Load slips or drops. The personnel platfonn will be positioned away 
from the work area until steel is roughly 
positioned. AI no time will the personnel 
platfonn be positioned below the suspended 
steel. The trench under the load will not be 
oc:c:upled at any time during this operation. 

Welding. Fire or explosion Hot work pennlt will be secured through 
construction Inspection prior to start of work. 
Fire suppression equip will be close by. 
Protective clothing shall be worn, a welding 
hood will be used, and flre suppression 
equipment will be available. 
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