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PART1.

SEmON 01001

BASICREQUIREMENTS

GENERAL

1.1 SEmON INCLUDES

A. Summary of Work:

1. Descriptionof Work.

B. Site Conditions:

1. ExistingUtilities.

C. Contract Considerations:

1. Application for Payment.
2. ChangeOrder Procedures.

D. Coordinationand Meetings:

1. Cutting and Patching.
2. Conferences.

E. Submittals:

1. Submittal Procedures.
2. Construction ProgressSchedule.
3. Shop Drawings.
4. Product Data.
5. Manufacturers Instructions and Certifications.

F. Quality Control:

1. Quality Assurance.
2. References.
3. Manufacturers FieldServices.
4. Testing Laboratory Services.

G. Construction Facilitiesand Temporary Controls:

1. Temporary Electric Powerand Lighting.
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2. Temporary Water.
3. Sanitary Facilities.
4. Water for Testing.
5. Temporary Water Control.
6. Protectionof FinishedWork.
7. ProgressCleaning.
8. Removalof Utilities, Facilities,and Controls.

H. Material and Equipment:

1. Products.
2. Transportation, Handling, Storage, and Protection.
3. Substitutions.

1. Starting of System:

1. System Demonstration.

J. Contract Closeout:

1. Contract CloseoutProcedures.
2. FinalCleaning.
3. Project RecordDocuments.
4. Operation and MaintenanceData.
5. Warranties.
6. Spare Partsand MaintenanceMaterials.

1.2 DESCRIPTIONOF PROJECT

A. Wherever in these Documents the word "Engineer" appears, it shall be
understood to mean Laws Engineering, P. A., acting either directly or
indirectly as authorized agents of the Owner. In these Documents where
the word "Owner" appears, it shall be understood to mean MWM
Development, LLC.

B. Furnish and install a factory built above ground wastewater treatment
plant.

1.3 EXISTINGUTILITIES

A. Approximate locations of major utilities and structures are shown on the
Drawings, there may be some discrepanciesand omissions in the locations
and size of utilities and structures shown.

B. Notify all utility offices that are affected by the construction operation at
least 48 hours in advance.
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1.4 APPliCATION FORPAYMENT

A. Submit three copies of each application on EJCDCForm 1910-8E or other
format approved by Engineer.

B. Contractor shall submit lien releasefor all previous progress payments for
materials, labor, and equipment that has been billed to the Owner in the
present pay request. Lien release shall be submitted to the Engineerwith
next Application for Payment. Application for Payment submitted without
lien release from previous Application for Payment will not be approved
for payment until Engineer has received lien release. Submit lien release
on the following form found at the end of this Section.

C. Utilize Payment Schedule or Unit Pricesfor listing items in Application for
Payment.

D. Pay Periods: CalendarMonth.

1.5 CHANGEORDERPROCEDURES

A. Submit on EJCDCForm 1910-8B.

1.6 CUTTINGAND PATCHING

A. Employ a skilled and experienced installer to perform cutting and patching
new Work; restore Work with new products.

B. Submit written request in advance of cutting or altering existing sb'uctures
or utilities.

C. Fit work tight to adjacent elements and maintain integrity of existing
work.

1.7 CONFERENCES

A. Engineerwill schedulea preconstruction conference after Notice of Award
for all affected parties.

B. Where required in individual specification Section, convene a pre
installation conference at project site prior to commendng Work of the
Section.

1.8 SUBMITTALPROCEDURES

A. Submittal form to identify Project, Contractor, subcontractor or supplier,
and pertinent Contract Document reference.

B. Apply Contractor's stamp, signed or initialed, certifying that review,
verification of products required, field dimensions, adjacent construction
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Work, and coordination of information is in accordance with the
requirements of the Work and Contract Documents.

C. Identify variations from Contract Documents and product or system
limitations which may be detrimental to successful performance of
completed Work.

D. Reviseand resubmit as required, identify all changes made since previous
submittal.

1.9 SHOPDRAWINGS

A. Submit number of copies which the Contractor requires, plus four copies
which will be retained by the Engineer.

B. Include as a minimum dimensions, size, location of connections to other
work, weight of equipment, and supporting calculations.

1.10 PRODUcr DATA

A. Submit number of copies which the Contractor requires, plus four copies
which will be retained by the Engineer.

B. Mark each copy to identify applicable products, models, options, and other
data. Supplement manufacturer's standard data to provide information
unique to this project.

1.11 MANUFACfURER'SINSTRUCfIONSAND CERTIFICATIONS

A. Submit as noted in individual specification Sections.

1.12 QUAUTYASSURANCE

A. Maintain quality control over suppliers, manufacturers, products, service,
site conditions, and workmanship to produce work of specifiedquality.

B. Comply fully with manufacturer's instructions.
C. Comply with specified standards as a minimum quality for the Work

except when more stringent tolerances, codes, or specified requirements
indicate higher standards or more preciseworkmanship.

1.13 REFERENCES

A. Conform to reference standard by date of issue current as of date of
Contract.

B. Should specified reference standard conflict with Contract Documents,
request darification from Engineerbefore proceeding.

1.14 MANUFACfURER'SFIELDSERVICES
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A. Representativeshall submit written report to Engineer listing observations
and recommendations.

1.15 TESTINGLABORATORYSERVICES

A. Owner will select a testing laboratory to perform inspections, tests, and
other servicesrequired by individual SpecificationSections.

B. All costs for laboratory testing of earthwork and concrete shall be paid for
by the Owner. The Contractor shall bear the costs for all tests required to
be repeated.

C. Serviceswill be performed in accordance with requirements of governing
authorities and with specified standards.

D. Contractor shall cooperate with Testing laboratory personnel; furnish
tools, samples of materials, design mix, equipment, storage and
assistanceas requested.

1. Notify EngineerjTesting laboratory 48 hours prior to expected time
for operations requiring testing services.

2. Make arrangements with Testing laboratory and pay for additional
samplesand tests for Contractor's convenience.

3. Furnish and deliver samples/cylindersto lab for testing.

1.16 TEMPORARYELECfRICPOWERAND UGHTING

A. Provideand pay for power servicesrequired from source.
B. Provide power outlets for construction operations, branch wiring,

distribution boxes, and flexible power cords as required.

1.17 TEMPORARYWATER

A. Providewater, as needed, for own use.
B. Provide an adequate supply of potable drinking water for use by

employeesand Engineer'semployees.

1.18 SANITARYFAOUTIES

A. Provideand maintain required sanitary fadlities and endosures.
B. Maintain dean and sanitary condition.

1.19 WATERFORTESTING

A. The Owner shall provide the water for first time testing and shall
determine the location where the Contractor can obtain the water. If test
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fails, the Contractor shall be responsible to paying Owner cost for
additional water for testing until the system being tested passes.

1.20 TEMPORARYWATERCONTROL

A. Maintain excavations and trenches free of water. Provide and operate
pumping equipment of a capacity to control water flow.

B. Provide dewatering system and pumping to maintain excavations dry and
free of water inflow on a 24 hour basis.

C. Provide piping to handle pumping outflow to discharge in a manner to
avoid erosion or deposit of silt.

1.21 PROTECTIONOF FINISHEDWORK

A. Protect installed work. and provide special protection where specified in
individual specification Sections.

1.22 PROGRESSCLEANING

A. Maintain areas free of waste materials, debris, and rubbish. Maintain site
in a dean and orderly condition.

B. Where work is performed in residential and commercial areas, deanup
suffident to permit normal accessand use by property owners shall be
performed daily. Final deanup shall be performed after each individual
watEr" ()("sewer extBtSion has been installed. failure to perform clean-up
work as described above may result in retainage of an additional 10
pe.cesd. of the mst of the work mmpIeted until the clean-up work has
been completed or ~ of additional pay requests.

1.23 REMOVAlOf UTILITES,FAOUTIES, ANDCONTROLS

A. Remove temporary erosion control const:rud:ion, above grade or buried
utilities, equipment,. fadtities, aOO materials, prior to Substantial
Completion inspection.

B. Remove and lepair damage caused by installation or use of temporary
work.

1.24 PRODUCTS

A. Products: New material, machinery, oomponents, equipment, and
systems forming Work, but does not include machinery or equipmeIat used
for preparation, fabrication, or erection of Work..

B. Use interchangeable components of the same manufacture for similar
oomponents.
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- ------ ----- - ---- - - - -_. ---

1.25 TRANSPORTATION, HANDUNG, STORAGE,AND PROTECTION

A. Transport, handle, store and protect Products in accordance with
manufacturer's instructions.

1.26 SUBSTIlUTIONS

A. Possible substitutions shall be submitted no later than 10 days prior to bid
date for Engineer to review and consider requests from Contractor for
subsIitutions. Subsequently, substitutions wiD be considered only when a
product becomes unavailable due to no fault of Contractor.

8. Document each IeQ'JeSt with mmpIete data substantiating oompliance of
proposed substitution with Contract Docu~ _1-

1.27 SYSTEMS DEMONSTAllON

A. Prior to final inspection demonstrate operation of each system to ~_:..-
and Owner.

8. Instruct Owners persoI ulB in operation, adjustrnen~ and maintenance of
equipment and systems, using the operation and maintenance data as the
basis of instruction.

1.28 CONTRACTQ.OSEOUT PROCEDURES

A. Submit written cer tification that Contract Documents have been reviewed,
Work has been inspected, and Work is mmpIete in aa:adance with
Contract Documents and ready for Engineers inspection.

B. Submft fina! AppUcation for Payment identifying t:otaJ adjustEd COI.b-cd
Price, previous payments, and amount remaining due.

1.29 FINAl a..EANING

A. Execute final cleaning prior to final inspection.
S. Oean interior and exterior surfaces exposed to view.
C. Oean debris, waste and surplus supplies, rubbish, and const:ruction

fadrlties from site.

1.30 PROJECT RECORDIXXlJMENTS

A. Maintain on site in the Office, one set of Conboct Documents, Shop
Drawings, and Product Submittals to be utiUzed for record documents.

B. Record actual revisions to the Work conrurrent with const:ruction
J)JOQI ess.

-7- 01001
Basic Requirements



C. Specification, Record Documents, and Shop Drawings: Legibly mark each
item to record actual construction or product installed.

D. Submit documents to Engineer with final Application for Payment.

1.31 OPERATION AND MAINTENANCE DATA

A. Submit 2 sets prior to final inspection, bound in 8-1/2 x 11 inch text pages
with durable plastic covers.

B. Prepare binder cover with printed title "OPERATION AND MAINTENANCE
MANUAL", and title of project.

C. Internally subdivide the binder contents with permanent page dividers,
Iogi(a1Jy organized, with tabs dear1y orDded under reinfon:ed laminated
plastic tabs.

D. Contents:

1. Director Y listing names, addresses, and telephone rwmbers of
Engineer, Contractor, SubcoIatradDrs, and major eqt.Jipne,t
suppliers.

2. Operation and maintenance instructions, arranged by system.
3. Certificates.

4. Shop Drawings.
5. Product Data.
6. Warranties.

1.32 WARRANTIES

A. Provide duplicate notarized copies.
B. Execute and assemble documents from Subcontractors, suppliers, and

manufacturers.

C. Submit prior to final Apptication for Payment.

1.33 SPAREPARTSAND MAINTENANCE MATERIALS

A. Provide products, spare parts, maintenance and extra materials in
quantities specified in indMduat spedfication Sections.

B. Deliver to project site and place in locations as directed; obttlin ~"-=~
prior to final payment.

PART 2. PRODUCTS
Not used.

PARD. EXECUTION
Not Used.

END Of SEmON
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SECTION02100

SITE PREPARATION

PART1. GENERAL

1.1 SUMMARY

A. Remove interfering or objectionable material from the treatment plant
site.

B. Preservevegetation and existing objects designated to remain from injury
or defacement.

C. Entire plant site shall be cleared and grubbed.

1.2 DEFINmONS

A. Clearing:

1. Cutting, removing, and disposing of trees, snags, stumps, shrubs,
brush, limbs, and other vegetation growth.

2. Removingevidence of their presence from the surface, inclusive of
sticks and branches greater than 2 inches in diameter or thickness.

3. Removingand disposingof trash piles, rubbish, and tel acing.

B. Grubbing:

1. Removingand disposing of wood or root matter below the ground
surface remaining after dearing.

2. Includes stumps, trunks, roots, or root systems greater than 2
inches in diameter or thickness to a depth of 18 inches below the
ground surface.

1.3 RELATEDSECTIONS

A.

PART2.

Section 11360 - Above Ground Factory-Built Sewage TJecml.eot Plant
(SBR).

MATERIALS

2.1 GENERAL

A. Provide materials, suitable and in adequate quantity, required to
acmmpIish Work of this Section.
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PART 3.

----- ---- -- ------ ------ ---. --- -- --- ~- - - ------

EXEClffiON

3.1 PREPARATION

A. Reviewwith Engineer'srepresentative the location, limits, and meth<x:lsto
be used prior to commencing Work under this Section.

3.2 CUTTING TIMBER

A. Exerdse care when dearing near the dearing limits to avoid damage to
existing trees, vegetation, structures, or utilities, which are outside of the
dearing limits.

B. Trees shan be leveled into the area to be cleared.
C. Flushcut stumps not designated for grubbing by rotting to within 2 ••.~ 

of the grouOOsurface.
D. Timber is the property of the Contractor.
E. Disposeof stumps, limbs, brush, snags, non-martcetabletimber, and other

vegetative growth off-site.

33 PRESERVATIONOF TREES, SHRUBS,AND OlliER VEGETATION

A. Protect trees, shrubbery, and other vegetatioo from damage that is not
designated for removal.

B. Cut and remove tree branchesonly where, in the opinion of the EItgil.ee,
that cutting is ~Sdty to effect oonsI:rudionoperation.

C. Remove branchesother than tOOserequired to effect the Work to provide
a ba1anced appearanceof any tree, as approved prior to removal.

D. Treat scars resulting from the removal of brand1eswith an awoved tree
sealant.

3.4 Q.EARING ANDGRUBBING liMns

A. Clearand grub areas within the limits d constroctD1..
B. (]ear and grub in stages as the oonsI:rudion area is inaeased to avoid

~y dealing and grubbillQ.

3.5 DISPOSAL OF O£ARING AND GRUBBING DEBRIS

A. Haul the material from the Work site and dispose of in aanddJ KE with
statel federall and 1oo!11aws. Off-site disposalshaD be at tt1e Cout:radDi's
sole expel 1Se.

END Of SECTION
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SECTlON02200

EARTHWORK

PART1. GENERAL

1.1 SUMMARY

A. Perform earthwork.
B. Meet requirements for excavation safety, or to facilitate construction due

to wet conditions.
C. Perform excavation regardless of type, nature, or condition of materials

encountered.
D. Contractor shall make his own estimate of the type and extent of the

various materials to be excavated in order to accomplish the work.
E. There will be no extra compensationfor dewatering.

1.2 RELATEDSECTlONS

A. Section 01001 - BasicRequirements.
B. Section 02100 - Site Preparation.
C. Section 02225 - Trench Excavation, Backfill,and Compacting.

1.3 REFERENCES

A. Arkansas State Highway and Transportation Department, Standard
Specificationsfor Highway Construction, 1996.

1. AHTDSection 303 - Aggregate BaseCourse.

B. American Society for Testing and Materials, 1916 RaceSt. Philadelphia,PA
19103.

1. ASTM 0698 - Test Methods for Moisture-Density Relationsof Soils
and Soil-Aggregate Mixtures, Using 5.5 lb. (2.49-kg) Rammer and
12-in. (304.8-mm) Drop.

2. ASTM 01556 - Test Method for Density of Soil Placeby the Sand
Cone Method.

3. ASTM01557 - Test Methods for Moisture-DensityRelationsof Soils
and Soil-Aggregate Mixtures, Using 10 lb. (4.54-kg) Rammer and
18-in. (457-mm) Drop.

4. ASTM 02216 - Method for Laboratory Determination of Water
(Moisture) Content of Soil, Rock,and Soil-AggregateMixtures.
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5. ASTMD2922- Test Methods for Density of Soil and Soil-Aggregate
in Placeby NuclearMethods (Shallow Depth).

6. ASTM D3017 - Test Method for Moisture Content of Soil and Soil
Aggregate in Placeof NuclearMethods (Shallow Depth).

C. Occupational Safety and Health Administration (OSHA) Standard for
Excavation and Trenches Safety System, 29 CFR 1926, Subpart P =
Excavations.

D. ArkansasStatute 291 of 1993.

1.4 DEFINmONS

A. RelativeCompaction:

1. The ratio, in percent, of the as-compacted field dry density to the
laboratory maximum dry density as determined by the Standard
Proctor Test, ASTMD698, or as determined by the Modified Procter
Test, ASTMD1557,as applicable.

2. Corrections for oversize material may be applied to either the as
compacted field dry density or the maximum dry density, as
determined by the Engineer.

B. Optimum Moisture Content:

1. Moisture content of the material for which the maximum dry
density is obtained as determined by ASTM0698 or D1557.

2. ReId moisture contents shall be determined on the basis of the
fraction passingthe 3f4-inchsieve.

C. Completed Course: A course or layer that is ready for the next layer or
the next phase of construction.

1.5 SUMBITTALS

A. Submit in accordancewith Section 01001.
B. Provide the following:

1. Samplesof imported material.
2. Samplesof onsite material to be used as fill.
3. Certification that imported materials conform to the Specification

requirements along with copies of the test results from a qualified
commerdal testing laboratory.

4. Proctor wrves on fill material as prepared by approved laboratory.
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1.6 PROJECTCONDmONS

A.

PART 2.

2.1 FILL

Beginningwork of this Section meansacceptanceof existing conditions.

PRODUCTS

A. Free from roots, organic matter, trash, and debris with maximum partide
size of 1-1/2 inches.

B. It is intended that structural backfill material be obtained from on site to
the maximum extent possible.

2.2 IMPORTED GRANULAR FILL

A. Providegranular fill beneath structures as noted on Drawings.
B. Imported granular fill to consist of a natural or artificial mixture of gravel

and soil mortar, uniformly well graded from roarse to fine.
C. Conform to the AHTD Section 303 classifications for aass 7 as designated

on the Drawings.

2.3 TOPSOIL

A. Selectedtopsoil at the site, properly stored and protected, free from roots,
sticks, hard day, and stones which will not pass through a 2-inch square
opening.

B. Provide imported topsoil of equal quality if required to accomptish the
work.

2.4 COMPACTION EQUIPMENT

A. Provide mmpadion equipment of suitable type and adequate to obtain
the densities specified.

B. Operate compaction equipment in strict accordance with the
manufacturer's insbudions and recommendations.

C. Hand-operated equipment shall be capable of achieving the -- ~ •.•
densities.

2.5 MOISTURE CONTROL EQUIPMENT

A. Provide equipment for applying water of a type and quality adequate for
the work; it shall not leak; arx:Ibe equipped with a distributor bar or other
approved device to assure uniform application.
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B. Provideequipment for mixing and drying out material consisting of blades,
discs, or other approved equipment.

2.6 WATERREMOVALEQUIPMENT

A. Provideand operate equipment adequate to keep excavation and trenches
free of water.

2.7 IMPORTEDMATERIALACCEPTANCE

A. Import only if insuffident material is available on-site.
B. Locate and arrange use of a site near the construction area for obtaining

borrow material.
C. .Additionaltests required at the borrow area:

1. Standard Proctor.
2. Remoldedpermeability
3. Atterberg limits.

D. Upon mmpletion of removal of borrow material, grade the site to drain,
place topsoil on disturbed areas, and establish grass as outlined in Section
02900.

E. CDSts shaDbe the responsibility of the Contractor.

2.8 SELECTEDMATERIALACCEPTANCE

A. Provide samples for testiJlQ lepresetdative of the actual material to be
installed in the work. Take samples from each 2,.000 0Jbic yards of
material st:ockpiJed. Depending on the uniformity of the material,
Engineer may request more frequent samples.

B. forward test results to the Engineerat least 10days before the material is
required for use. If tests indicate that the material does not meet
Specfficatlonrequirements, the material shaDnot be installed in the work.

C. Mal.etial,. which is placed in the work but does not <D .form to the
Specification requTrements shan be removed and replacEd at the
COJltJactor'ssole expense.

PART 3. EXEOJTION

3.1 ClEARING ANDGRUBmNG

A. Comp1ete dearing and grubbing work as specified in Section 02100 prior
to beginning work in this Section.
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3.2 STRIPPINGTOPSOIL

A. Removeexisting grass and overburden before excavating topsoil.
B. Prior to beginning excavation or fill, ship the topsoil to a depth of at least

6 inches or to a depth sufficient to remove organic material and stockpile
for future use.

e. In general, remove topsoil where structures are to be built, trellches dug,
and roads, parking lots, walks, and similar imIXovernents mnstructed
within the area ptesently covered with tDp5oiI.

D. StDretopsoil clear of the construction area.
E. Take reasonable care to prevent the toosoiI from becomiIlCImixed with

subsoil or eroding.

3.3 STRUCTURALEXCAVATION

A. ConbcJdDrshall be solely responsible for trench and excavation safety
systems in aa:on:Iancewith ACT 291 of 1993 and OSHArequirements..

B. Identify required lines, levels, and grades.
C. Identify known uudelglOlJlld utilities. ContJactor wiD be lespofiSible for

locating utilities.
D. The method of excavation is optional; however, no equipment shaDbe

operated in a manner that wiD endanger existing structures and their
integrity.

E. Use excavation support system sud1 as sheet piling wherever ne£eSSary.
F. Allow for forms, working space, granular ~ and finish ~ whe.e

shown on Drawingsor required.
G. Do not cany excavation for footiIlgS and slab deeper than the eIevatioo

stow on Drawings aftEr allowing for base material.
H. If undercutting occurs below the paa.••aOO dirt grade, the same fiU matBiaf

as specified for backfiD shaD be p1acedand campacted to 95 Permd.
Standard Proctor Density as def&ej in this ~ tiut J tip to the planE led dirt
grade in 8 inch 11ft:s.Do not attempt ID over cornpacte«:essiYely wet sOL
Allow to dry first by scarifying and deJdtalUbefote rt=llluk:LKt.

3.4 DEWATERING EXCAVATION

A. Remove water during pe.iods when c.ollude is being dq...bitaI, pipe is
being laid, and placing of bad<fiI1unless water settling is required, and at
oIher times as required for efflCield.and safe exealtion of the work.

B. Accomplish r~ of groundwater in a mamet that wiD plese \Ie the
sIrength d the foundation soils, wiU not cause instability of the excavation
sJopes~and win not resu]t in damage to existjng strucI:urt5..

c. Where ~., to these pwposes, lower the water level in advance of
excavation~ uti1izing w.ens, wen points, or simHar mettD:Is..
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D. Maintain the water level in the gravel stratum as measured in
piezometers, a minimum of 3 feet below the prevailing excavation level or
as needed to prevent bottom heaveof the excavation.

E. Open pumping, sumps, and ditches: If these result in boils, loss of fines,
softening of the ground or instability of slopes, areas shaD not be
accepted.

F. Install wells and well points with suitable screens and filters so that
continuous pumping of fines does not occur.

G. Operate well points continuously to prevent boils and loss of
consofKlation.

H. Arrange atSChargeill fadlitate coUectionof samples by Engineer.
L Avoid settlement or damage to adjacent property.
~ Disposeof water in a manner that wfl1not damage adjacent property, as

approved.

3.5 GRANULAR fIlL MATERIALUNDER FAOUfiES

A. PlacefiU granular material as spedfied in Article 22 within the infIueoce
area beneath sJabs6walks, ~ roads, and parking areas, and as
shown on the Drawings.

B. 00 not exceed loose rifts of 6 inches.

C. Compacteach Uft to not 1es.sthan 95 percent Modified Proctor Density.
O. Place and compact a &inch layer of granular" fW to at least 95 percent

Modified Proctor denstty tmmediate1ybeneath spread ~ slabs on
grade, or other COIuete structures.

E. Moisten material as required ill aid rompaction (± 2 perea It optimum
moisture).

F. Placematerial in horizontal lifts and in a manner In avOOsegregation.
G. Cotted and repair SldJsequent daflsage to slabs,. pipi1' ~ Wuete

structu~ fad1ities, or other structures ca1!Sed by seWement of fill
material.

3.6 BACKFIll AND STRUCTURES

A. Removeform materials and trash from excavation before placing backfill.
B. Do not operate earth-moving e.quipI1ia4.within 5 feet of wails c:I COIlUtk

structures for the purpose of depositing or COiltpaCting baddi1I material
C. Compact backfill adjacent to COIlOetewans with hartd-operoted tampers

or similar equipment tllat wi not damage the structure.
D. Backfill water-hokting basins only after satisfactory IeaIcaaetests have

been conducted.
E. P1aceearth fi11in areas not designated to be struc:tlJrc:JJfilar gram.darfill.
F. Deposit material in maximum 6-inch loose lifts, and rornpad: each lift to

not less than 95 Percent Standard Proctor.



3.7 FILL NOT BENEATHSTRUCTURESOR FACIUTIES

A. Place earth fill to the lines and grades shown.
B. Place fill material in maximum 6-inch loose lifts and compact each lift to

not less than 95 Percent Standard Proctor.
C. Make proper aUowance for topsoil where required.

3.8 MOISl1JRE CONTROL

A. During rompacting operatia!S,. maintain optimum ~ moisture
content required for compact:iot. purposes in each lift of filL

B. Maintain moisturerontent uniform thm.tghout the lift
C. Add water to the material at the site of excavation. SuwJemmt:,. if

required, by sprinkling the fiB.
D. At the time of compaction, maintain the water content of the mare.iaI at

optimum moisture conteJ~ plus or minus 2 permltage points,. ~ as
otherwise specified for embankments..

E Do not attempt to compact flU materia) that contains excessive moisture.
F. Aerate material by blading, disdng, harrowing, or other methods, to

hasten the drying oroc.ess.

3.9 FIELDDENSITYTESTS

A. Test Methods: ASTMD2922, D1556, D2216, and 03017.
B. Cooperate with testing work by leveling small test areas desigs rdtaJ by the

Engineer .
C. BackfitJtest areas.

D. Field density test shaD be performed for every 3,000 rubfc yards of fift

material placed.
E. Engineer may order testing of lift of fill at any time, tocat.ion, or elevation..

3.10 SITE GRADING

A. Perform earthwork to lines and grades as shown on Drawings with proper
aUowaoce for topso11where specified or shown on Drawings.

B. Shape, him, and finish slopes to ronfonn with the lines, grades, and cross
sec.tioIlS shown.

C. stapes shall be free of 1ooseexposed mots and stones exceeding 3-inch
diamel:er.

D. Round tops of banks to cimJIar rorbs, in general, not less than a 6-foot
raarus.

E Neatly and smoothly trim rounded surfaces; over-excavating and
baddiIJing to the PJOfkr grade are not ~.
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F. Finish site grading shall be reviewed by the Engineer.

3.11 DISPOSALOF EXCESSEXCAVATION

A. Dispose of excess excavated materials, not required or suitable for use as
back.fiUor fill, outside of the area of work.

B. Compact excess material as specified for fill, dress the completed disposal
area tD slopes no greater than 4:1 (horizDntaI:verticaJ), and slope to drain.

3.12 SEITLEMENT

A. SeWement in backfill, fin, or in struchIres built over the backfiU or fill, that
may occur within the I-year guarantee per iod in the General Cadtions
shaD be consk1ered to be caused by improper compaction methods.

B. Restore structures damaged by settJement to 00gmI condition.

END OF SECTION
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PART 1

TRFf\JrH PiCAVATION. BACKRLL. AND COMPACTING

r,FNFRAI

1 1 c;llMMARY

A. Work of this Section ;:tlc;n inrh ,ripe:;·

1. Replacingtopsoil that contains regenerative material.
2. Disposal of trees, stumps, brush, roots, limbs, and other waste

materials from clearing operations.
3. Imported topsoil.
4. Crush rock backfill required by over-excavation.
5. Imported pipe zone material.
6. Trench settlement repair, including replacing roadway surfadng,

sidewalk, or other structures.
7. Replacingdamaged culverts.

B. Trench excavation is dassified as common excavation and includes
removal of material of whatever types encountered to depths shown or as
directed by Engineer.

C. Pipe zone includes full width of excavated trench from 4 inches below
bottom of pipe to a point 6 inches above top outside surface of pipe
barrel.

D. Conform to federal, state, and local codes governing safe loading of
trenches with excavated material.

E. The right is reserved to modify the use, location, and quantities of the
various types of backfill during construction as Engineerconsiders to be in
the best interest of Owner".

F. There shall be no additiol aaIpayment for rock excavation.

1.2 RELATEDSECTIONS

A. Section 02200 - Earthwork.
B. Section 02632 - Polyvinyl01I0ride (PVC)Pipe- Sewer.

1.3 REFERENCES

A. Arkansas Highway and Transportation ~ P.O. Box 2262, little
Rock,Arkansas 72203

1. AtfTD 303 - Aggregate BaseCourse.
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B. American Society for Testing and Materials, 1916 Race Street,
Philadelphia, Pennsylvania 19103.

1. ASTM 0448 - Classifications for Standard Sizes of Aggregate and
Bridge Construction.

2. ASTM D698 - Test Methods for Moisture-Density Relations of Soils
and Soil-Aggregate Mixtures, using 5.5-Ib. (2.49-kg.) Rammer and
12-inch (304.8-mm) Drop.

3. ASTM 01557 - Test Methods for Moisture -Density Relations of
Soils and Soil-Aggregate Mixtures, Using lo-1b. (4.54-kg.) Rammer
and 18-inch (457-mm) Drop.

4. ASTM D2922 - Test Methods for Density of Soils and Soil
Aggregates in Place by Nuclear Method.

e. Occupational Safety and Health Administrdtiun (OSHA) Standard for
Excavation and Trenches Safety System, 29 CFR 1926, Subpart P =
Excavations.

O. The Contractor shall be solely respoIlSibIe fir be. IChand excavation safely
sygenas in acrordance with Ad 291 of 1993.

PART 2. PRODUCTS

2.1 FOUNDATIONSTABIliZATION

A. Gushed gravel or aushed rock, free from ~ day balls, or OrycHOC

materia', wen graded from coarse tD ~ rontaining suffident finer
material for proper rompactioIlS, and meeting ASfM D448 Size No. 67
(CoocreteAgg.~).

2.2 PIPE ZONE MATERIAL

J\. Select native materia! shan consist of fine loose ea11h or sand free from
dods or rocks larger than ~ inches in dimension and of proper moisture
rontes It for maximum consofkiaOOn.

8.. Crushed granular material (angular rock) with maximum size of 3/4".
C. Rounded rock. with maximum size of 1 'hR.

2.3 COMMONAll MATERIAlS

A. Material shaH not contain pieces larger than 3 U~ and shaD be free of
roots, debris, or OIQd11ic nlatter.
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2.4 BEDDINGMATERIAL

A. Peagravel, sand, or other locally available bedding material, as approved.

2.5 TRENCHBACKALL

A. Granular Backfill:

1. Natural or artificial mixture of gravel and soil mortar uniformly well
graded from coarse to fine.

2. AHTD Section 303 Class 3, Oass 4, or aass 7 as specified in this
Section.

2.6 PVCGRAVITY PIPETRENCH

A. Refer to Drawingsfor trench details.

2.7 COMPACfiONEQUIPMENT

A. Suitable type and adequate to obtain the amount of compaction specified.
8.. Operate in strict acmrdance with manufacturer's instructions and

recommendations and maintain rontfitions so that it delivers
manufacturer's rated rompadive effort

2.8 IMPORTEDTOPSOIL

A. Suitable sandy loam from an approved source..
B. Possessfriahitity and a high degree of fertility.
C. Free of dods, roots, gravel, and other inert -·mater--~riaI-·.

D. free of ~ horsetail, and otl1er noxiousvegetation and seed.

PART 3. EXEOlTION

3.1 PREPARATION

A. Where dearing or partial dearing of right-of-way is nea5Saly, ~ , .L ••

prior to start of tJelad1ing.
B. Cut trees and brush as near to surface of ground as practicable, remove

~ and pile for disposal.
C. Do not permit excavated matelials to cover brush or trees prior to

disposal.
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3.2 DISPOSAL OF CLEAREDMATERIAL

A. Dispose of deared materials in a manner that meets or exceeds
requirements of state, county, and local regulations regarding health,
safety, and public welfare.

B. Dispose of nonflammable and flammable material off the construction site
in an approved location.

C. Do not leave material on the Project site, shove onto abutting private
-. -.:- or bury in embankments or trenches.

3.3 REMOVAl OF OBSTROCTIONS

A. Remove obstructions within trelKh area or adjacent to trench area, such
as tree roots, stumps, abandoned piting, logs, and deb. is.

Ii. BgaleE! may, if recp~, make changes in the belCh atignment to
avoid major obstructions, if su:h atignment chalges can be made within
the easement or right-of-way without adverseJy affecting the intended
fund:ioo of the facility.

C. Dispose of obstructions in accordanre with this Section.

3.4 REMOVALAND REPlACEMENT OF TOPSOIL

A. Where baK:hes cross lawns, garden areas, pasbJreIaOOs,a.dtivated fields,
or other areas 00 which reasonable topsoil cmditioos exist, remove
topsoil for a depth of 6 inches for fuft width of treldl to be excavated.

B. Use equipment capable of retnO\ring a uniform depth of material, such as
a scraper or motor grader; a backhoe shan not be considered suit:tie.

C. Stockpile removed topsoil at regular intervals, and do not mix with other
excavated material.

D. l.oc3te stockpiles so that materia1 of one ~slUv is not bcu!SDOrtEdand
stockpaed 00 Pt\¢ tt of at a::tIR::r Owt let ~

E. MinimumfinishedDepthofTopsoB overT,euches: 5 indJes..
f. Imported topsoil may be substituted for" stcdqWng and replacing topsoil.
G. Maintain finished grade of topsoH Jeve! with area adjacent tD benc.h mIi

final ~K:e by Engineer.
H. Repair damage to adjacent topsoiJ caused by work operations

1. Remove rock, gravel, clay, and other foreign materials from the
surface.

2. Regrade.
3. Add topsoil as required.
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3.5 TRENCHWIDTH

A. Minimum width of unsheeted trenches where pipe is to be laid shall be 18
inches greater than the outside diameter of the pipe or as approved.

B. Maximum width at tDp of Irend1 shaDnot be limited, except where excess
width of excavation woukJ cause damage to adjacent structures or
property or causeundue sb~ on the pipe.

C. Confine trench widths to dedicated rights-of-way or construction
easements, unless ~I written agreements have been made with
affected property owners.

3.6 EXCAVATION

A. Material excavated is defined as unclassified excavation regardless of the
material encountered.

B. Excavatetrench to lines and grades shown or as estabtished by Engineer
with proper allowance for pipe thidmess and fur pipe base a- SDedaI
bedding when required.

C. If trench is excavated below required grade, correct with foundation
stabiUzationmaterial.

D. P1acemateria1over fun width of trench in compacted Jayers not exceeding
6 inches deep to estabfishedgrade wTth aDowancefor pipe base or special
bedding.

3.7 PREPARATIONOF TRENCH - LINE AND GRADE

A. Do not deviate more than 112 inch from line or 112 inch from grade.
Measurefor grade at the pipe invert, not at the top of the pipe, because
of permissibleVdJidtiun in pipewaU thickness..

B. Grade the bottom of the lIeaschby hand to the line and grade where the
pipe is to be laid, with proper allowance for pipe t:hidmessand for pipe
base when specifiedor indicated.

C. Remove hard spots that would prevent a UJ1iformthicknessof bedding.
O. 01eck the grade with a strdiyt\tedge and COfaectilTegufaritiesfound
E.. The trench bottom shan form a continuous and UI Uform bearing and

SURJOrtfor the pipe at every point between bell hofes, except that the
grade may be dIsturbed fir the removai of tifting tackle.

3.8 SHORING, SHEffiNG, AND BRACINGOF TRENCHES

A. Sheet and brace trench when necessary to prevent GIVing during
excavation in unstable materia! or to protect adjaceJ1tstructures, iJfopeIty,
workers, and the pili*:.

B. Inaease trench widths accordingly by the thickness of the shet:ti,'Y.
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C. Maintain sheeting in place until pipe has been placed and backfilled at
pipe zone.

o. Remove shoring and sheeting as backfiUingis done in a manner that will
not damage pipe or permit voids in backfifl.

E. COlI Jform to safety requirements of fedeJat,. slater or local public agency
having jurisdiction for sheeting, shoriiJg, and bJaOIlCIof be.1Ches:the
most ~ Uaa:1 It of these requhemelats shall apply.

3.9 LOCATION OF EXCAVATEDMATERIAlS

A.. PJace excavatEd mateJiaJ only within c.mstructioo easemeId:r right~-way,
or approved working area.

B. Do not obstruct private or (JI1btic: traveled roadways or sbeets.

3.10 REMOVAL OF WATER

A. Provide and maintain ample meaJIS and devices tD promptly remove and
dispose of water e. del: i&~ be.1dt during time be.k.11 is being p.~ed for
pipe laying, during laying of ~ and until backfill at pipe zone is
rnm.~.

L These provisioos~ during the noon hour as well as overnight.
2. Provide lleCessdJY means and devices, as ~ U1IE!d, to positively

prevent under water from a 4teI U~ the ronstruction area of another
contractor.

B. Disposeof water"in a manner to (Jre\IeIltdamage to adjaceot pI~ tr.
c. Drainage ct be.)C). water through the DiDei;1e under c.mstructioo is

~.

3.11 fOUNDATIONSTABIlIZATION

A. When existing matelial in 00tt0m of bak ..h is unsuitable fir SlJWOItiJ iY

pPe, excavate tJnS1~ Wdh::s idI.

B. BaddiU balCh to subg.ade of pipe base with foundation stabilization
material specified.

C. Place foundation stabifrzation mittel iaJ OYer the fuI width d bet K:h and
compact in lavers not exreeding 6 inches deep to required grade by
making passeswith a vibratory rompadDr {or equivalent).

D. MareriaI shaD be considered unsuitable when it contains more than 5
IJtn.t:ld. Ulymic materia! by volumetric sampfing tr when it will not
support a read1ng of 1~5on a hand DeS8iooda.
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3.12 ROCK IN PIPE TRENCH

A. Where rock is encountered in bottom of trench, support pipe on bedding
material.

B. Minimum Bedding Thickness: 4 inches or one eight of the outside
diameter of pipe, minimum.

C. Extent bedding up pipe sides on sixth of outside diameter eX the pipe,
minimum.

D. BackfiUover- pipe acrording to pipe zone type.

3.13 PIPE ZONE BACKFIll

A. DiePh cl the Jjpe zone above Jjpe barrel varies with pPe material.
B. Particular attel ml shall be given to area d pfpe zone from flow line to

centerrme of pipe to ensure firm SlIppa't is obtaiJled In prevent IatBaI
movement of pipe during final badcfilfing of pipe zone.

C. BaddiUarea d pPe zooe from bottom of pipe to hot~JtaJ !BJtea .Ie cl
pipe by hand-pIadng ffidb::l idf arouOO pipe in +inch layers.

D. Achieve continuous support beneath pipe haunches by "'wa1king in" and
sicR tg with shovel..

E BackfiU area of pipe zone from horizoo1a2 centerline to top a pPe mne
with pipe zone materiaf as shown in trench details on Drawtngs..

3.14 TRENOi BA{](fIll ABOVE PIPEZONE

A. When baddiU is ~ med1anicaUy, push baddiU mdl:tsial ootD sfqJe of
~ JXeviousIy paced and abrI to slide donn into bend\.

B. Do not push baddiI! into h~aJl in a YSf to permit free taU eX Iltdteliaf
untU at least 2 feet of cover is puvided over lop of pPe..

C. Under 00 circumst.al1CeSallow sharp, heavy pec~ d lildtt:l idI to drop
directly onto pipe or tamped material anuJd PIE-

D. Do not use backfill material of consolidated masses larger than ¥2 cubic
foot.

3.15 EXCESS EXCAVATED MATERIAL

3.16 DRAINAGE WlVERTS

A. Replace drainage adverts that are removed on near right angles to pipe
centerline.

B. If pipe cannot be fa ISed or is damaged duing ~ disoose of it and
JmVide new pipe.

-7- 02225
Trench Exr.avatioo, BadcfiI, and ~IIOaCbKl



C. Protect culverts from damage or restore to equivalent condition.,
D. Replace adverts to existing lines and grades.
E. Do not replace culverts until proposed pipeline is installed and backfill of

a-~_...&.. has been mmpleted to subgrade of culvert.

3.17 PIPE COVER

A. PlaCEselect material from excavation over pipe to provide minimum
coverage, as shown on Drawingsor as directed by Engineer.

3.18 DRAINAGE DITCH RESTORATION

A. Undercrossings of minor drainage ditches not covered in another
Spedfk:ation Sectia1 shaDbe backfiUedso that upper 1foot of material in
ditch between ditch banks is day.

B. Compact material for full ditI:h width by 6 ~ d vibratory oompactor
(or equivalent).

C. Where indicated on Drawings, provide concrete arch, or rip rap on ditch
banks.

3.19 SETTlE MENT

A. Coned: setUement I'IOtEdin baddill, flU, a- in structures built over backfill
or fiJlwithin warranty period.

3.20 IMPORTEDTOPSOIL

A. Should regenerative material be present in soil, remove both surface cn:t
root that appears within 1 year foUowing ~Ire d Project in an
manner satisfactory to Owner.

END OF SECTION
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SECTION02620

CEMENT-UNEDDUCTILEIRON PIPEAND FITTINGS

PART1. GENERAL

1.1 SUMMARY

A. Provide cement-lined ductile iron pipe and gray cast iron or ductile iron
fittings specified.

B. Pipe and fittings shall be manufactured in the United States. Foreign
made products shall be unacceptable.

1.2 RELATEDSECTIONS

A. Section 02225 - Trench Excavation,Backfilling, and Compacting.

1.3 REFERENCES

A. American National Standards Institute, 1430 Broadway, New York, New
York 10018.

1. ANSI A21.11 - Standard for Rubber Gasket Joints for Ductile Iron
PressurePipeand Fittings.

2. ANSI A21.14 - Ductile Iron fittings 3 in. through 24 in., for Gas.
3. ANSI A21.15 - Standard for Flanged DoctiIe Iron Pipe with

Threaded Flanges.
4. ANSI A21.4 - Standard for Cement-Mortar Lining for Ductile Iron

Pipeand Attings.
5. ANSI A21.5O- Standard for Polyethylene Encasement for Ductile

Iron Pipe.
6. ANSI B16.1 - Standard for Cast Iron Pipe Flanges and Flanged

Attings.
7. ANSI B16.21- Nonmetallic Flat Gasketsfor Pipe Flanges.

B. Amelican Sodely for Testing and Materials, 1916 Race Street,
Philadelphia,Pennsylvania19103.

1. ASTM A307 - Spedfications for Carbon Steel Externally Threaded
Standard Fasteners.

2. ASTMA563 - Specificationsfor Carbon and Alloy Steel Nuts.
3. ASTM D1248 - Specification for Polyethylene Plastic Molding and

Extrusion Materials.
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C. American Water Works Association, 6666 West Quincy Avenue, Denver,
Colorado80235.

1. AWWAClIO - Ductile-Iron and Gray-Iron Fittings, 3 in. through 48
in., for Water and Other Uquids.

2. AWWAC111 - Rubber-GasketJoints for Ductile-Iron and Gray-Iron
PressurePipeand Fittings.

3. AWWA Cl15 - Standard for Ranged Ductile-Iron Pipe with
Threaded Flanges.

4. AWWA C207 - Standard for Steel Pipe Flanges for Waterworks
Service,Sizes4 in. through 144 in.

PART2.

2.1 PIPE

PRODUCTS

A. Buried Pipe: Oass 350 and mmply with applicable requirements of ANSI
A21.50. Flangedpipe shall meet ANSI/AWWAa15/A21.15.

B. Pipe shaH be jointed with push-on mechanical, flanged, restrained, or
flexible joints meeting applicable requirements of ANSI A21.11-72 and
ANSI 21.15-75.

C. Ductite iron pipe shall receive standard thickness cement lining and
bituminous sealmat in <DIlformancewith ANSI 2.14-74.

D. Ductile iron pipe shall be mated on the exletioJ with either coal tar or
asphalt base material approximately 1 mUthick.

E. FlexibleJoint (Ball and Socket) Pipe: Class58.

2.2 ffiTINGS

A. Gray or ductile iron, 350 psi pressure class, cement-lined and seal-coated.
Where taps are shown on fltlUlQS, tapping bo$es shall be provided.

1. Flanged Joint: ANSI/AWWA a10 and ANSI B16.1, faced and
driIJed125-pound ANSI standard.

2. MechanicalJoint: ANSl/AWWAClIO and ANSI/AWWAall.
3. FlexibleJoint American fIex-lox pipe or equal.

B. Cement Unings: In accordancewith ANSI A21.4.
C. Fittings shan receive an exterior coating of 1 mil thick bituminous material

in aa:ordance with ANSI A21.4.
D. Fittings shall have distinctly cast on them the manufacturer's

ide d:if..catiu I, pressure rating,. nominal diameter of openings, and the
number of degreesor fraction of the circle on ~ ~
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2.3 FLANGES

A. ANSI A2l.15/AWWA Cl15, threaded, 250 psi working pressure, ANSI 125
pound drilling.

2.4 BOLTS

A. For Class 125 FFflanges use carbon steel, ASTMA307, Grade A hex head
bolts and ASTMA563, GradeA hex head nuts.

B. For Oass 250 RFflanges use carbon steel, ASTMA307, Grade B hex head
bolts and ASTMA563, GradeA heavy hex head nuts.

C. For mechanicaljoint use manufacturer's standard.

2.5 GASKETS

A. Gasketsfor mechanicaljoints shall be rubber, conforming to ANSI A21.11,
AWWAC11l.

B. Gaskets for flanged joints shall be liB-inch thick, doth-inserted rubber
conforming to applicable parts of ANSI B16.21 and AWWACl07.

C. Gasket Material: Free from oorrosive alkali or acid ingredients and
suitable for use in potable waterlines.

D. Gaskets shanbe fuU-face type for 125-pound FFflanges.

2.6 LUBRICANT

A.

PART3.

lubricant for push-on or mechanical joint end piping shall be
manufacturer's standard.

EXECUTION

3.1 HANDliNG PIPE

A. Do not damage the cement lining when handling pipe.

3.2 RElATIONTO SEWERliNE

A. laying water main, follow Health Department requirements. Maintain 10
foot llOIizOJd:aI separation and 18-inchvertical separation in crossing.
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3.3 CUlTING PIPE

A. Cut pipe with milling type cutter, rolling pipe cutter, or abrasive saw
cutter. Do not flame cut.

3.4 DRESSINGCUTENDS

A. Dresscut ends of pipe in accordancewith the type of joint to be made.
B. Dress cut ends of mechanical joint pipe to remove sharp edges or

projections, which may damage the rubber gasket.
C. Dresscut ends of pipe for flexible couplings and flanged coupling adapters

as recommendedby the oouptingor adapter manufacturer.

3.5 MECHANICALJOINT

A. Join pipe with mechanical joints in accordance with the manufacturer's
recommendations. Provide special tools and devices, special jacks,
chokers, and similar items required for proper installation. Pipe
manufacturer shall provide lubricant for the pipe gaskets, no substitutes
shall be permitted.

3.6 FABRICATIONOF FLANGEDPIPEAND FITTINGS

A. Ranged pipe and fittings shaDbe fabricated in the shop, not in the field,
and delivered to the job site with flanges in place and properly faced.

B. Threaded flanges shaDbe individuaUyfitred and machine tightened on the
threaded pipe by the manufacturer.

C. flanges shall be faced after fabrication in aa:ordance with ANSI
A21.lS/AWWA CllS.

3.7 JOINTINGFLANGEDPIPE

A. Prior to connecting flanged pipe, the faces of the flanges shall be
thoroughly deaned of oil, grease, and foreign material.

B. The rubber gaskets shall be checked for proper fit and thoroughly
deaned.

C. CareshaDbe taken to assure proper seating of the flanged gasket.
D. Boltsshall be tightened so that the pressureon the gasket is W1iform.
E. Torque-timit:ingwie.K:hesshaDbe used to ensure W1iformbearing insofar.
F. If joints leak when the hydrostatic test is applied, the gaskets shall be

removed and reset and bolts retightened.
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3.8 TESTING

A. Unes shall be hydrostatically or pneumatically tested. Test procedures
shall be as specified in Section 02661.

END OF SECTION
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PART 1

POLYVINYLCHLORIDE(PVC)PIPEAND FITTINGS

r.:FNFRAI

1 1 C;IIMMARY

A. Providepolyvinyl chloride (PVC)pipe and fittings.

1.2 RELATED SEe! IONS

A. Section 02225 - Trench Excavation,Backfill, and Compacting.

1.3 REFERENCES

A. American Society for Testing and Materials, 1916 Race Street,
Philadelphia,Pennsylvania19103.

1. ASTM D1784 - Specification for Rigid Poly (Vinyl Chloride) (PVC)
Compounds and Chlorinated Poly (Vinyl Chloride) (CPVC)
Compounds.

2. ASTM D2241 - Specifications for Poly (Vinyl Chloride (PVC)
Pressure- Rated Pipe (SDRSeries).

3. ASTM D3139 - Specification for Joints for Plastic Pressure Pipes
Using FlexibleElastomericSeals.

4. ASTM F477 - Specification for Elastomeric Seals (Gaskets) for
Joining PlasticPipe.

B. American Water Works Association, 6666 West Quincy Avenue, Denver,
Colorado80235.

1. AWWA C110/A21.10 - American National Standard for Ductile-Iron
and Gray-Iron Fittings, 3 in. Through 48 in. For Water and Other
Uquids.

PART2.

2.1 PIPE

PRODUCTS

A. PVC pressure pipe, Class 200, SDR-21 in compliance with ASTM D1784
and manufactured from virgin PVCcompound with a cell dassification of
12454-Bwith gasket joints and integral bell for buried water piping.

B. PVCD pressure pipe, Class 200 in compliance with ASTM F1483 and
manufactured from virgin PVC compound with a cell classification of
12454-8 with gasket joints and integral bell for buried water piping.
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C. Pipe and fittings shall be manufactured in the United States. Foreign
made products shall be unacceptable.

D. Pipe shall be permanently marked at 5-foot intervals with the following
information:

1. Nominal Size.
2. Material code designation.
3. Manufacturer's name or trademark and production record cooe.
4. ASTMor AWWAcertification.
5. SDRdesignation.

E. Warranty:

1. Manufacturer of the pipe shall warrant product for a period of not
lessthan one (1) year.

2. Forward copies of warranty to the Owner.
3. Replacedefective materials at no extra cost to the Owner.

2.2 JOINTS

A. Buried Pipe: Gasketedslop joint.
B. Complywith ASTMD3139.

2.3 FITTINGS

A. Fittings 4 Inches and Larger: Gray or ductile iron, 25O-psipressure class,
c.eme.••.-tined and seaJ-mated. Where taps are shown on fittings, tapping
bossesshall be provided.

1. Flanges Joint - ANSI/AWWA C1S3 and ANSI B16.1, faced and
drilled 12S-poundANSI standard.

2. MechanicalJoint: ANSI/AWWAC153and ANSI/AWWAC111.
3. FlexibleJoint: American Rex-Lox pipe or equal.

B. Cement Linings: In aa:ordance with ANSI A21.4.
C. Fittings shall receive an exterior coating of 1 mil thick bituminous material

in accordancewith ANSI A21.4.
D. fittings shall have c:tistincdy cast on them the manufacturer's

identification, pressure rating, nominal diameter of openings, and the
number"of degrees or ftaction of the crete on bends.

E. Fittings Smaller than 4 Inches: PVc.

2.4 GASKETS

A. As recommended by pipe manufacturer to conform to pipe.
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B. Complywith ASTMF477.

2.5 MARKINGTAPE

A.

B.

C.

PART3.

Install on pressuresystems.
Terra Tape "Extra Stretch".
Or equal.

EXECUTION

3.1 GENERAL

A. Rigid PVCpipe shall be cut, made up, and installed in accordancewith the
pipe manufacturer's recommendations.

B. Offset shall be as recommended by the manufacturer for the maximum
temperature variation between time of installation and final use.

3.2 TRACEWIRE

A. Furnish and install a 14-gage insulated copper trace wire with PVC
pressure pipe.

B. Run wire mntinuous from valve box to valve box, meter box, air release
vault, c1eanout,or other accesspoints.

C. Bring wire up inside boxes and vaults in an accessiblemethod.
D. Bring wire around or tape wire to each pipe section.
E. Pipe testing shall indude following trace wire.
F. Wire breaks shall be repaired at no additional expense to the Owner.

3.3 MARKINGTAPE

A. On pressure installations of non-metallic pipe, metallic marking tape, Terra
Tape Extra StretI:h or equal shall be installed 12 inches, minimum above
the top of pipe or service line.

B. The tape shall be in addition to the trace wire specified.

3.4 THRUSTBLOCKS

A. Install 2,5OO-psimllaete thrust blocks at bends, wyes, or other thrust
points on pressure piping.

B. Block to bear against undisturbed soil and shall be of size and with
bearing area as shown on Drawings.
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3.5 TESTING

A. Pressure lines shall be hydrostatically tested at the pressures listed in
Section 02661.

B. Use pipe-locating equipment to test continuity of trace wire.
C. Engineershall observe and document trace wire test.

END OF SECTION
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SECTION02632

POLYVINYLCHLORIDE(PVC)PIPE- SEWER

PART1. GENERAL

1.1 SUMMARY

A. Provide polyvinyl chloride (PVC)pipe and fittings for sewer lines.

1.2 RELATEDSECTIONS

A. Section 02225 - Trench Excavation,Backfill, and Compacting.
B. Section 02730 - SewageCollectionSystem.

1.3 REFERENCES

A. American Society for Testing and Materials, 1916 Race Street,
Philadelphia,Pennsylvania19103.

1. ASTM D1784 - Specification for Rigid Poly(Vinyi Chloride) (PVC)
Compounds and Q1Iorinated PoIy(Vinyi Chloride) (CPVC)
Compounds.

2. ASTM F477 - Specification for Elastomeric Seals (Gaskets) for
Joining PlasticPipe.

PART2.

2.1 PIPE

PRODUCTS

A. PVC gravity sewer pipe, SDR-26 in compliance with ASTM D1784 and
manufactured from virgin PVC compound with a cell classifICation of
12454-8 with gasket joints and integral bell.

B. Pipe shall be manufactured in the United States. Foreign made products
shall be unacceptable.

C. Pipe shall be permanently marked at 5-foot intervals with the following
information:

1. NominalSize.
2. Material code designation.
3. Manufacturer's name or trademark and production record code.
4. ASTMor AWWAcertification.
5. SDRdesignation.
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D. Warranty:

1. Manufacturer of the pipe shall warrant product for a period of not
lessthan one (1) year.

2. Forwardcopies of warranty to the Owner.
3. Replacedefective materials at no extra cost to the Owner.

2.2 JOINTS

A. Buried Pipe: Gasketedslip joint.
B. Complywith ASTM03139.

2.3 GASKETS

A.

B.

PART3.

As recommendedby pipe manufacturer to conform to pipe.
Comply with ASTMF477.

EXECUTION

3.1 GENERAL

A. Rigid PVCpipe shall be cut, made up, and installed in accordancewith the
pipe manufacturer's recommendations.

B. Offset shall be as recommended by the manufacturer for the maximum
temperature variation between time of installation and final use.

3.2 TESTING

A. Gravity sewer line shall be tested in accordancewith Section 02730.
B. Engineershall observe tests.

ENDOFSEmON
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SECTION 03100

CONCRETE FORMWORK

PART 1. GENERAL

1.1 SCOPE

A. Provide all labor and materials for all forming and removal of forms for
poured-in-place concrete.

1.2 GENERAL

A. Provide forms in new or in undamaged condition. Conform to shape,
lines, and dimensions of all members as shown on the Drawings. Brace
and tie together to maintain position and shape and insure the safety of
the workmen and passers-by.

B. Forms shall be of sufficient strength and rigidity and properly supported
so that they will not deflect under the weight and pressure of wet
concrete. Forms shall be sufficiently tight to prevent the leakage of
mortar. Locate form ties level and plumb in horizontal rows and vertical
tiers.

C. Construct forms for beams and lintels so that sides may be removed
without disturbing the bottom of the form or its supports and without
damage to the concrete.

D. Provide for a 3/4" chamfer of all external corners of exposed concrete
slabs, beamsand columns, unless shown otherwise on the Drawings.

E. Form release agent shall be colorless material which will not stain
concrete, absorb moisture or impair natural bonding or color
characteristicsof coating intended for use on concrete.

1.3 WOODEN FORMS FOR EXPOSED CONCRETE SURFACES

A. The contact surface of all forms for exposed concrete surfaces shall be
3/4" plywood. This plywood shall be new with all edges and comers true,
square and free of defects capable of impairing the finish surface of the
corners. Arrange the plywood sheets in an orderly manner with neatly
and tightly butted joints securely fastened on solid bearing.

1.4 REMOVAL OF FORMS

A. Formwork for walls, sides of beams and other parts not supporting the
weight of the concrete may be removed as soon as the concrete has
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B.

PART 2.

A.

PART 3.

A.

hardened sufficiently to resist damage form removal operations.
Formwork for beam soffits, slabs, and other parts that support the weight
of the concrete shall remain in place until the concrete has reached its
specified 28-day strength.

MATERIALS

Not Used.

EXECUTION

Not Used.

END OF SECTION
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SECTION11308

GRINDERPUMPSTATION

PART1. GENERAL

1.1 SUMMARY

A. Section provides for installation of duplex grinder pump stations.
B. Section Includes: Pumps, motors, fiberglass basin, pump and motor

castings, liftout rail, power cords, waterproof junction box, control panel,
inlet hub, level controls, and discharge piping.

C. Grinder Pumpsshall be from single manufacturer.

1.2 RELATEDSECTIONS

A.

PART2.

Section 02225 - Trench Excavation,Backfill, and Compacting.

PRODUCTS

2.1 MANUFACTURERS

A. Hydromatic

2.2 MANUFACTUREDUNITS

A. SubmersibleGrinder Pump:

1. Pumped Fluid: Raw sewage.
2. Cutter/Grinder Mechanism: Hardened and ground stainless steel

capable of macerating solids to a fine slurry.
3. Cutting Impeller.
4. Cutter Ring: Reversibleto yield new cutting edge.
5. capable of pumping 51.5 gpm against a total dynamic head of 43

feet.

B. Motors:

1. Sealed, submersible type, 2 hp, 208 volts, 60 Hz with 1.15 service
factor, 3-phase.

2. Either air filled or oil filled.
3. High temperature cut-off switch embedded in motor windings.
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4. Pump Seal Chamber: Equip with moisture sensing seal failure
probe which will cause a warning light to glow in the control panel
in the event of seal leakage.

e. FiberglassBasin:

1. Watertight.
2. Stainlesssteel fasteners for bolting on the cover.
3. Fiberglassor epoxy coated steel cover.
4. Dimensionsas shown on the Drawings.
5. Anti-flotation ring around circumference at bottom of basin.

D. Pump and Motor Castings:

1. High tensile cast iron.
2. Manufacturers standard epoxy coating inside and outside including

interior of volute.

E. Liftout Rail:

1. Pump to be installed and removed by simple upward force on
stainlesssteel cable without requiring personnel to enter basin.

2. Stainlesssteel guide rail.
3. Two-piece brasssliding disconnect device with "a"_ring seal.

F. Power Cords.

1. Motor Powerand Control Cards: Type SO, sized for horsepower as
per NEe.

2. No splicesbetween pump and junction box.
3. Cords:

a. Potted into motor and cap with epoxy compound, or
grommet.

b. Able to withstand a pull of 150 pounds without loosening.

G. Control PanelsProvidedby Pump Supplier:

1. NEMA3R endosure with hasp for lock. Locks shall be keyed alike
and shall be interchangeable.

2. Aashing red high level alarm light, NEMA4 rated.
3. 20B-volt, 3-phase.
4. Control circuit and alarm drcuit shall be 24 volts.
5. Providefor each pump:
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a. Circuit breaker.
b. NEMAmagnetic starter with quick trip ambient compensated

overload.
c. H-O-Aswitch.
d. Yellow run light.
e. Redseal fail light.
f. Connectionterminal strip.

6. Alternator for alternation of pumps.
7. Control circuit breaker.

a. Alarm test push button.
b. Alarm silencepush button.

8. Override drcuit to start second pump if water level in basin
continues to rise or first pump fails to start.

9. SchematicWiring Diagram: Pasteto inside cover of box.
10. Terminals: Oearly label with proper designation.
11. Elapsedtime meter.
12. Ughtning arrestor.
13. Duplex 11s-volt GA receptacle.
14. Pedestal mounted with cord grip seal connector; provide gas-tight

seal between basin and pedestal, if shown on Drawings.
15. 24-volt control drcuit transformer.

H. Inlet Hub (FiberglassBasins):

1. Rubber grommet or cast iron bottom hub to accommodate PVC
inlet pipe(s) shown on Drawings.

2. Install on tank side wall with stainlesssteel fasteners.

I. LevelControls:

1. Mercury tube seated in polyurethane float and weighted to hold
position in wet well.

2. Connecting Cord: SJOtype.
3. Attach mounting bracket to basin wall to support controls.
4. Connect control cords to junction box with cord grip seal

connectors, if junction box is shown on Drawings.
5. Four switches required at each station:

a. Leadon.
b. Lag on.
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c. Both off.
d. High level alarm.

J. DischargePiping:

1. Schedule40 galvanized.
2. Coat metal discharge piping as follows:

a. 1 coat polyamide anti-corrosive epoxy primer (2.5 MDFT).
b. 2 coats coal tar epoxy (8 MDFTper coat).

PART 3. EXECUTION

3.1 INSTALLATION

A. Equipment of this Section shall be installed according to manufacturer's
instructions and in accordancewith the Drawings.

B. Manufacturer's representative shall be present during installation and
startup.

ENDOFSECTION
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SECTION11360

ABOVEGROUNDFACTORY-BUILTSEWAGETREATMENTPLANT(SBR)

PART1. GENERAL

1.1 SUMMARY

A. Provideand install a complete factory-built SequencingBatch Reactor
(SBR)type sewagetreatment plant with all needed equipment for efficient
operation of the plant on a concrete pad.

B. The treatment plant shall be designed to meet the discharge effluent
requirements for the treatment plant's NPDESpermit limits at the design
capacity and influent quality listed in Paragraph2.2 of this Section.

1.2 RELATEDSECTIONS

A. Section 01001 - BasicRequirements.

1.3 SYSTEMDESCRIPTION

A. ServiceConditions:

1. Liquid treated: Rawsewage from apartment complex.

B. Equipment Provided:

1. Welded steet rectangular tankyructure divided into four major
sections: pretreatment/sludge storage (trash trap tank), flow .••.•.
equalization (anoxic tank), biological treatment (SBRtank) and
chlorine contact chamber. J

2. Prindple items of equipment include:

a. Feedpumps/jet aspirators
b. Stainlesssteel supports
c. Decant equipment and valving
d. Overflow weir/scum skimmer
e. Waste sludge mechanism
f. Control panel
g. Levelcontrols
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PART2. PRODUCTS

2.1 MANUFACTURERS

A. Fluidyne Corporation, Cedar Falls,Iowa.
B. Or approved equal.

2.2 TREATMENTPLANT

A.

B.

C.
D.

E.

DesignCapacity: 50,000 gallons per day.

5-day BOD: 250i'maximum.

Total Suspended Ii s~250 mg/I
Ammonia Nitrate: 40 g/I
4 inch inlet, 6 inch et

2.3 MATERIALS

A. Structural grade steel plate.
B. Minimum thickness: 114 inch.
C. Removeweld splatter and surface roughnessby grinding.
D. Coat all inside and outside surfaceswith a self-priming heavy duty,

solvent type protective coating formulated for abrasion and corrosion
resistance, 10 mils minimum thickness.

E. Reinforcedto withstand normal pressuresfrom the interior hydrostatic
load.

2.4 FEEDPUMPS/JETASPIRATORS

A. Provide two (2) SBRfeed pumps/jet aspirators each designed to provide
100% of the oxygen requirement at design flow.

B. Eachunit shall be designed to transfer the required oxygen per hour using
atmospheric air provided to the diffuser be an air supply pipe.

C. The pump body shall be cast iron, submersiblesewage type design having
a corrosion resistant coating.

D. Integral motor shall be 15 horsepower, 230 volt, 3 phase.
E. Diffuser shall mnsist of a predsion formed, fiberglass, tubular nozzle

connected to the pump discharge piping with FRPflanges using stainless
steel bolts.

F. Providestainlesssteel guide rails for removal of the jet pumps.
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2.5 AIR SUPPLY

A. Furnish FRPair supply pipe to provide air to the diffuser.
B. Provide sufficient length to provide a minimum of 8" freeboard above the

water surface.

e. Provide slotted end cap to help prevent debris from entering air pipe.

2.6 DECANT EQUIPMENT AND VALVING

A. Stationary, solids excluding type.
B. Constructed of 304 stainless steel.

e. Air operated.
D. 4 inch automated butterfly control valve for control of effluent discharge.
E. 3f4 inch electric operated decant vent valve provided for decanter air

release.

2.7 OVERFLOWWEIR/SCUM SKIMMER

A. Provide steel overflow weir to allow flow from the SBR compartment back
to the influent equalization tank during the interact cycle.

B. The weir shall provide scum skimming of the SBR compartment and
provide flow diffusion during periods of high flow ..

e. Provide same surface preparation and coating for weir as the steel tank.

2.8 WASTE SLUDGE SKIMMER

A. Provide waste sludge mechanism that includes all piping, valving and
supports.

2.9 CONTROL PANEL

A. Provide oontrol panel in a NEMA enclosure suitable for mounting outdoors.
B. Cycle drives and sequences for the treatment unit shall be controlled by

an industrial grade programmable controller.
e. PLC's shall be housed in the control panel supplied by the treatment plant

manufacturer for unit responsibility.
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D. Switches and lights shall be supplied to operate all electric valves, mode
selection and cyde indication in both manual and automatic modes.

E. All lights and switches shall be indusbial grade, oil tight Square 0, or
equal.

F. The control system shall provide automatic sequendng of the SBR's tanks.
G. The PLC shall contain a central processing unit, a CMOS RAM memory

power supply, inputs and outputs.
H. The PlC shall have the following diagnostic indicators: PC Run,

Communication, CPU Fault, Forced I/O and battery low •.
I. The PLC shall have a minimum 16K word user memory contained within

CMOS RAM with capacitor and battery backup capable of 3 year memory
backup.

J. The PLC shall be equipped with removable EEPROMnon-volatile memory
backup.

K. Processor shall be an Allen Bradley SLCS/03, or equal.
L Each PlC unit shall be provided with a Data Table Access Module (DTAM)

mounted on the front of the control panel that will allow the operator to
monitor or modify the timer-<aunter set points by means of a key switch.
The unit shall have a twerline backlit display. The keyboard shall be a ~
place pressure sensitive keyboard.

2.10 LEVEL CONTROLS

A. Tank level controls shall be of a non-invasive type suitable for the
intended purpose for use in raw sewage.

B. Each detector shall be independently adjustable and provide a distant
signal at the selected level.

C. Level sensors shall be of the weighted suspended float type suitable for
use in sewage.

D. Provide a separate float or level sensor for proper operation of the S8R
and equalization tank.

E. Provide 304 stainless steel mounting brackets if floats are installed.

2.11 CHLORINE CONTAcr TANK

A. Provide chlorine contact tank with a minimum capacity of 1200 gallons.
B. Construct as integral part of treatment plant. -
C. Provide suffident flow baffles to assure proper mixing prior to discharge.

2.12 TABlET CHLORINATOR
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A. Provide Sanuril , or equal, tablet chlorinator rated for the design flow.
B. Provide one year's supply of Sanuril115 tablets, or equal.

2.13 WEIR BOX

A. Provide 90 degree V-notch weir in a rectangular steel chamber designed
for installation by bolting to the plant outlet.

B. Provide V4" aluminum weir plate, baffle plate and fadlities for inlet and
outlet pipe connections.

C. Provide staff gage that shows both inches of flow over the weir and the
corresponding flow rate in gallons per minute

2.14 GRATING

A.

B.

C.

PART 3.

Provide grating panels to cover all plant openings.
Manufactured from galvanized carbon steel sheets.
Designed for safe uniform carrying capacity of 100 pounds per square
foot, minimum.

EXECUTION

3.1 INSTALLATION

A. Install in accordance with manufacturer's recommendations, and as

approved.
B. Bolts shall be accurately placed with templates.
C. Coat bolt thread projections with lubricant to facilitate future nut removal.
D. Strain from attached piping shall be eliminated.
E. Care during storage, installation, and lubrication shall be in strict

aanrdance with manufacturer's recommendations.

F. Perform touch-up painting of areas damaged during shipment and
installation.

3.2 SUPPUERS/MANUFACl1JRERS'SERVICES

A. Provide for and receive services of a factory trained engineer with at least
three years of factory experience in jet aeration equipment for the
following:
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1. Supervise installation of unit and certify that treatment plant has been
installed in accordancewith manufacturer's recommendations.
Certification shall be in writing and shall be received and acknowledged by
Engineerprior to pladng treatment fadlity into operation.

2. Placeunit into operation (startup).
3. Train Owner's personnel in operation and maintenanceof units.
4. Providea minimum of 32 hours on the job site in a minimum of one trip.

B. Providea complete Operation and MaintenanceManual for the treatment
fadlity .

ENDOFSECTION
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