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SECTI ON 02100

DI VERSI ON AND CONTROL OF WATER

PART 1 GENERAL
1.1 DI VERSI ON AND CONTROL OF SURFACE WATER

Al'l permanent construction shall be carried on in areas free fromwater. Al
construction work can be performed out of the river flow path. Water in varying
quantities may be flowing in the river during the entire period of construction
Generally, little streamflow occurs within the river except during and i mredi ately
following relatively heavy precipitation. About 70 percent of the annua
precipitation falls during the nonths of Decenber, January, and February.

1.2 DEWATERI NG AND GROUNDWATER

Per manent construction work is |located inside and outside the river channel. Soi
expl orations have indicated only randomy | ocated perched water near the ground
surface. No significant anmount of groundwater is anticipated during construction
However, if groundwater is encountered during construction, the construction area
shal |l be dewatered prior to conmmencenent of the work, and all subgrades, whether for
earthfill, or concrete, shall be kept drained and free of water throughout the
wor ki ng peri od.

1.3 DRAI NAGE

Surface water shall be directed away from excavati on and construction sites so as to
prevent erosion and underm ni ng of foundations. Diversion ditches, dikes and
gradi ng shall be provided and nai ntai ned as necessary during construction

Excavat ed sl opes and backfill surfaces shall be protected to prevent erosion and

sl oughi ng. Excavation shall be perforned so that the site and the areas inmmediately

surrounding the site and affecting operations at the site shall be continually and
ef fectively drained.

PART 2 PRODUCTS (Not Applicable)
PART 3 EXECUTI ON ( Not Appli cabl e)

-- End of Section --
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SECTI ON 02150

CLEAR SI TE AND REMOVE OBSTRUCTI ONS

PART 1 GENERAL
1.1 PROTECTI ON OF EXI STI NG WORK

Bef ore begi nning any cutting or denolition work for renovals, the Contractor shal
careful ly survey the existing work and exanine the drawi ngs and specifications to
determ ne the extent of the work. The contractor shall take all necessary
precautions to insure agai nst damage to existing work to remain in place or to be
reused, and any danmage to such work shall be repaired or replaced as approved by the
Contracting Officer at no additional cost to the Government. The Contractor shal
carefully coordinate the work of this section with all other work and construct and
mai ntai n shoring, bracing and supports, as required. The Contractor shall insure
that structural elenents are not overl oaded and be responsible for increasing
structural supports or adding new supports as may be required as a result of any
cutting, renoval, or denolition work performed under any part of this contract.

1.2 ENVI RONMENTAL PROTECTI ON

Al'l work and Contractor operations shall conmply with the requirements of SECTI ON
01430: ENVI RONMENTAL PROTECTI ON

1.3 BURNI NG

The use of burning at the project site for the disposal of refuse and debris will
not be permtted.

1.4 EXPLOSI VES

Use of explosives will not be permtted.
PART 2 PRODUCTS (Not Applicable)

PART 3 EXECUTI ON

3.1 REQUI REMENTS

Except as otherw se specified, and/or indicated, areas to be cleared shall be
limted to actual excavation areas and areas on which fills and/or structures are to
be placed. The renoval of trees, shrubs, turf, and other vegetation outside of
these areas shall be held to a mininumand care shall be exercised not to damage any
trees, shrubs, turf, or vegetation which can be left in place.

3.2 CLEARI NG

Trees smaller than 1-1/2 inches in dianeter, stunps, roots, brush, and other
vegetation in areas to be cleared shall be cut off 6 inches bel ow the indicated
structure subgrade or at the original ground surface, whichever is |ower, except as
specified. Oher vegetation shall be cut off flush or slightly below the origina
ground surface. C earing operations shall be conducted so as to prevent damage to
trees, structures, and installations under construction or to remain in place.

3.3 CGRUBBI NG
Material to be grubbed, together with | ogs and other organic or netallic debris not

sui table for foundation purposes, shall be renpved to a depth of not |ess than
18 inches below the original surface | evel of the ground in areas indicated as

SECTI ON 02150 PACGE 1
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constructi on areas under this contract, such as areas for structures, fills and
areas to be paved.

3.4 EXI STI NG STRUCTURES AND OBSTRUCTI ONS
3.4.1 Genera

The Contractor shall clear the site, and renopve and di spose of all existing
structures and obstructions for project construction, except as otherw se noted on
the drawi ngs. Obstructions which are designated or specified to be renmoved but

whi ch are not designated or specified to be renmoved by others shall be renoved by
the Contractor. Except as otherw se specified, obstructions designated to be
renoved by others will be renmpved in sufficient time to preclude interference with
the Contractor's operations.

3.4.2 Renpval

Grouted stone, stone, concrete channel lining, | channel, asphalt concrete, guard
rail, mscellaneous structures, and fencing shall be renpved, where indicated.
Existing trail signs shall be renmoved, stored and replaced at |ocations approved by
the contracting officer.

3.4.3 Uilities

Prior to removing an obstruction, all applicable utility relocations shall have been
coordi nated in accordance with SECTI ON 01200: GENERAL REQUI REMENTS, paragraph:
PUBLI C UTI LI TIES, NOTICES, AND RESTRI CTIONS. Pipes designated by owners as
"abandoned" shall be renpbved within the linmts of the project as necessary for
clearing. All pipes shall be plugged at the cut ends.

3.5 FILLING OF HOLES

Hol es made by renmoval of obstructions and grubbing operations shall be refilled to
subgrade with conpacted fill material as specified in the SECTI ON 02250: FILLS,
SUBGRADE PREPARATI ON AND DRAI NAGE SYSTEMS.

3.6 DI SPOSAL OF MATERI AL

Al material renoved, except material specified and/or indicated to be sal vaged, is
desi gnated as scrap and shall become the property of the Contractor and shall be
renoved fromthe site. The Contractor shall be responsible for conpliance with al
Federal and State |aws and regul ati ons. Disposal of refuse and debris and any
accidental |oss or damage attendant thereto shall be the Contractor's
responsibility.

-- End of Section --
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SECTI ON 02200

EXCAVATI ON

PART 1 GENERAL
1.1 REFERENCES

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

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM D 2487 (1992) Cdassification of Soils
for Engi neering Purposes (Unified
Soil Classification Systen)

1.2 GENERAL

Excavation shall consist of the renmoval of every type of material encountered except
mat eri al s covered by the provisions of the SECTI ON 02150: CLEAR SITE AND REMOVE
OBSTRUCTIONS in the designated areas or from areas directed. The material to be
removed may include but is not limted to earth, hardpan, silt, clay, gravel
cenented sand and gravel, cobble and boul ders, adobe, detached pieces of stone and
concrete, riprap rock fills, existing fills of mscellaneous debris and rubbish, and
other unsuitable materials. Slope lines indicated on the drawi ngs for temporary cuts
do not necessarily represent the actual slope to which the excavation nmust be made
to safely performthe work. Excavation for permanent cuts shall be made to the sl ope
lines indicated. Excavation shall be performed in a manner which will not inpair the
subgrade. Except as otherw se specified, the finish surface of subgrades shall be
snmoot h and shall not vary nore than 1/2 inch fromindicated grade.

1.3 BLASTING
Blasting will not be pernitted.
1.4 PRESERVATI ON OF PROPERTY

Al'l excavation operations shall be conducted in such a manner that street pavenents,
bridges, utilities, or other facilities and i nprovements which are to remain in place
permanently will not be subjected to settlenment or horizontal nmovenent. The
Contractor shall furnish and install sheet piling, cribbing, bul kheads, shores, or
what ever nmeans mmy be necessary to adequately support material carrying such
i nprovenents or to support the inprovenents thensel ves and shall maintain such neans
in position until they are no |onger needed. Tenmporary sheet piling, cribbing,
bul kheads, shores or other protective means shall remain the property of the
Contractor and when no | onger needed shall be renoved fromthe site. Al shoring and
braci ng shall be designed so that it is effective to the bottom of the excavation

and shall be based upon cal cul ation of pressures exerted by, and the condition and
nature of the naterials to be retained, including surcharge inmparted to the side of
the trench by equi pnent and stored materials. Renoval of shoring shall be performnmed
in such manner as not to disturb or damage the finished concrete or other facility.

1.5 SUBM TTALS
1.5.1 Bracing/ Shoring

The Contractor shall subnmit for approval shop drawi ngs show ng proposed nethod of
braci ng which he intends to use.

SECTI ON 02200 PACGE 1
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1.6 EXCAVATI ON FOR STRUCTURES

Excavation within the vicinity of existing structures, utilities, and drai nage pipes
to remain in place shall be perforned in a manner to prevent damage to the structure.
Earth banks and facilities to remain in place shall be supported as necessary during
excavation. In general, unless otherwi se shown or specified, the actual side slopes
will be at the Contractor's option.

1.7 EXCAVATI ON FOR STORM DRAI NS

Al stormdrain excavati ons shall be made in accordance with the SECTION 02720: STORM
DRAI NAGE SYSTEM

1.8 REMOVAL OF UNSATI SFACTORY SO LS

The renoval of soils which are unsatisfactory for foundations of the |evee,
structures, access roads, and side drains, may be required in certain areas.
Unsatisfactory materials include but are not linmted to those materials containing
roots and other organic matter, trash, debris and materials classified in ASTM D
2487, as Pt, MH, CH, OH, and O.. The Contractor will be required to excavate any
such areas to the depth directed and backfill the areas with conpacted fill
conforming to the requirenents of the SECTI ON 02250: FILLS, SUBGRADE PREPARATI ON,
AND DRAI NAGE SYSTEMS.

1.9 DI SPCSAL OF EXCAVATED MATERI ALS

Excavated materials suitable for required fills shall be placed in tenporary stock
piles or used directly in the work. Al excess materials not utilized as part of the
construction and unsatisfactory material shall become the property of the Contractor
and renoved fromthe site. The Contractor will be responsible for obtaining all
permits and licenses for disposal of excavated nmaterial, off-site. No excavated
material or waste of any kind shall be disposed of at any place beyond the linits of
the work under this contract w thout express authority. Additional requirenments for
di sposal of excess material can be found in the SECTI ON 00800: SPECI AL CONTRACT
REQUI REMENTS and SECTI ONS 01200, 01430, and 02150: GENERAL REQUI REMENTS, ENVI RONMENTAL
PROTECTI ON, AND CLEAR SI TE AND REMOVE OBSTRUCTI ONS.

1.10 OVERCUT

Except as otherwi se specified or as nay be ordered in witing, any overcut or
excavation made outside the lines indicated on the drawings or directed shall be

backfilled with conpacted fill conformng to the SECTION: FI LLS AND SUBGRADE
PREPARATI ON, or concrete conformng to the SECTI ON 03301: CAST- | N- PLACE STRUCTURAL
CONCRETE. Al'l excavating, backfilling, conpacting of backfill, and concreting
occasi oned thereby shall be by the Contractor at no additional cost to the

Government. Any overcut under bridge footings shall be backfilled with concrete.
PART 2 PRODUCTS (Not Applicable)
PART 3 EXECUTI ON ( Not Appli cabl e)

-- End of Section --
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SECTI ON 02215
GEOTEXTI LES USED AS FI LTERS
PART 1 GENERAL
1.1 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic

desi gnati on only.

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM D 123 (1993) Standard Termi nol ogy of Terns
Rel ated to Textiles

ASTM D 1683 (1990) Failure in Sewn Seans of Wven
Fabrics

ASTM D 3884 (1992) Abrasion Resistance of Textile

Fabrics (Rotary Platform Double-Head Met hod)

ASTM D 4355 (1992) Deterioration of Geotextile from
Exposure to Utraviolet |ight and Water
(Xenon- Arc Type Appar at us)

ASTM D 4632 (1991) Grab Breaking Load and El ongati on
of CGeotextiles

ASTM D 4751 (1993) Determ ning the Apparent Opening
Size of a Geotextile

ASTM D 4833 (1988) Index Puncture Resistance of
Geotextil es, Geonmenbranes, and Rel ated
Product s

1.2 SHI PMENT AND STORAGE

During all periods of shipment and storage, the geotextile shall be protected from
direct sunlight, ultra-violet rays, tenperatures greater than 140 degrees F, mud,
dirt, dust and debris. To the extent possible, the fabric shall be maintained
wrapped in a heavy duty protective covering.

PART 2 PRODUCTS

2.1 MATERIALS

2.1.1 Ceotextile

The geotextile shall be a non-woven pervious sheet of plastic yarn as defined by
ASTM D 123. The geotextile shall equal or exceed the m nimum average roll val ues
listed in TABLE 1, M Nl MUM PHYSI CAL REQUI REMENTS FOR DRAI NAGE GEOTEXTILE. Strength

values indicated in the table are for the weaker principal direction.

TABLE 1
M NI MUM PHYSI CAL REQUI REMENTS FOR DRAI NAGE GEOTEXTI LE

Physi cal Property Test Procedure Accept abl e Val ues

SECTI ON 02215 PACGE 1
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Tensile Strength ASTM D 4632 Grab Test 200 pound nini mumin any
(unaged geotextile) Met hod using 1 inch square principle direction.
Note 1 jaws and a 12 inch per mnute

constant rate of traverse.

Puncture Strength ASTM D 4833 except 50 pound m ni mum
(unaged geotextile) pol i shed steel ball replaced

with a 5/16-inch dianeter solid

steel cylinder with a hem spherica

tip cntered within the ring clanp.

Abr asi on Resi stance ASTM D 3884 Rubber - base 55 pound m ni mum Resi dua
abrasi ve wheel s equal to CS-17 Breaki ng Load in any
“Cal i brase” by Taber | nstrunent principal direction

Co; 1000 revol utions, determ ne
resi dual breaking | oad.

Appar ent Qpeni ng ASTM 4751 Det ermi ni ng No finer than the U 'S
Size Apparent Opening Size of Standard Sieve No. 120
a geotextile. and no coarser than

U.S. Standard Sieve No. 50

U traviol et ASTM D 4355 Deterioration 50 at 500 hours.
Degr adati on of Geotextile from Exposure to
U traviolet Light and Wter

Note 1: Unaged geotextile is defined as geotextile in the condition received from
t he manufacturer or distributor

2.1.2 GCeotextile Fiber

Fi bers used in the manufacturing of the geotextile shall consist of a |ong-chain
synthetic polyner conposed of at least 85 percent by weight of polyolefins,
pol yesters, or polam des. Stabilizers and/or inhibitors shall be added to the base
polymer if necessary to make the filaments resistant to deterioration caused by
ultraviolet |light and heat exposure. Reclainmed or recycled fibers or polymer shal
not be added to the fornulation. Ceotextile shall be forned into a network such
that the filanments or yarns retain dinmensional stability relative to each other

i ncluding the edges. The edges of the geotextile shall be finished to prevent the
outer fiber frompulling away fromthe geotextile.

2.1.3 Seans

The seams of the geotextile shall be sewn with thread of a material neeting the
chem cal requirenments given above for geotextile yarn or shall be bonded by
cementing or by heat. The sheets of geotextile shall be attached at the factory or
anot her approved location, if necessary, to form sections not less than 12 feet
wi de. Seans shall be tested in accordance with nmethod ASTM D 1683. The strength
of the seamshall be not |ess than 90 percent of the required grab tensile strength
of the unaged geotextile in any principal direction.

2.1.4 Acceptance Requirenents

Al'l brands of geotextile and all seans to be used shall be accepted on the follow ng
basi s. The Contractor shall furnish the Contracting Officer, in duplicate, a mll
certificate or affidavit signed by a legally authorized official fromthe conpany
manuf acturing the geotextile. The mll certificate or affidavit shall attest that
the geotextile nmeets the chenical, physical and

manuf acturing requirements stated in this specification. If requested by the
Contracting Officer, the Contractor shall provide to the Governnent geotextile
sanples for testing to determine conpliance with any or all of the requirenents in
this specification. \When sanples are to be provided, they shall be subnmtted a

SECTI ON 02215 PAGE 2
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m ni mum of 60 days prior to the beginning of installation of the sane geotextile.
Al'l sanples provided shall be fromthe same production ot as will be supplied for
the contract, and shall be the full manufactured width of the geotextile by at | east
10 feet |long, except that sanples for seam strength may be a full width sanple
fol ded over and the edges stitched for a length of at least 5 feet. Sanpl es
submitted for testing shall be identified by manufacturers | ot designation

PART 3 EXECUTI ON
3.1 SURFACE PREPARATI ON
Subgrade for geotextile shall conformto the provisions of SECTION 02250: FILLS,

SUBGRADE PREPARATI ON AND DRAI NAGE SYSTENMS. The surface on which the geotextile is
pl aced shall be prepared to a relatively smooth surface condition, and shall be free

from obstructions, debris, depressions, erosion features, or vegetation. Any
irregularities, |loose material, soft or low density pockets of material, shall be
removed and replaced with approved material and well conpacted. A continuous,
intimate contact of the geotextile with all the surface shall be insured. No
addi ti onal paynent shall be nade for any material thus required. |mediately prior
to placing geotextile, the prepared base shall be inspected by the Contracting
Oficer, and no geotextile shall be placed theron, until that area has been
approved.

3.2 | NSTALLATI ON OF THE GEOTEXTI LE
3.2.1 Genera

The geotextile shall be placed in the nmanner and at the |ocations shown on the
drawings. At the tine of installation, the geotextile shall be rejected if it has
defects, rips, holes, flaws, deterioration or damage incurred during manufacture,
transportati on or storage.

3.2.2 Placement

Tenporary pinning of the geotextile to help hold it in place until the bedding |ayer
is placed shall be allowed. The tenmporary pins shall be renobved as the bedding is
pl aced to relieve high tensile stress which may occur during placenment of materia
on the geotextile. Trimm ng shall be perforned in such a manner that the geotextile
shal |l not be damaged in any way.

3.2.3 Protection

The geotextile shall be protected at all times during construction from
contam nation by surface runoff and any geotextile so contam nated shall be renoved
and repl aced with uncontam nated geotextile. Any damage to the geotextile during
its installation or during placenent of bedding materials or riprap shall be
replaced by the Contractor at no cost to the Governnment. The work shall be
schedul ed so that the covering of the geotextile with a layer of the specified
material is acconplished within 7 cal endar days after placenment of the geotextile.

Failure to conply shall require replacenent of geotextile. Bef ore pl acenment of
beddi ng materials or riprap, the Contractor shall denonstrate that the placenent
technique will not cause damage to the geotextile. In no case shall any type of

equi prent be all owed on the unprotected geotextile.

-- End of Section --
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SECTI ON 02222

EXCAVATI ON, TRENCHI NG, AND BACKFI LLI NG FOR UTI LI TI ES SYSTEMS

PART 1 GENERAL
1.1 REFERENCES

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

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM D 422 (1963; R 1990) Particle-Size Analysis
of Soils
ASTM D 1556 (1990) Density and Unit Weight of Soil

in Place by the Sand- Cone Met hod
ASTM D 1557 (1991) Laboratory Conpaction
Characteristics of Soil Using
Modi fied Effort (56,000 ft-1bf/cu.ft.
ASTM D 2487 (1992) d assification of Soils for
Engi neeri ng Purposes (Unified Soil
Classification Systen)
1.2 DEFINTIONS
1.2.1 Degree of Conpaction

Degree of conpaction shall be expressed as a percentage of the naxi mum density
obt ai ned by the test procedure presented in ASTM D 1557.

1.3 SUBM TTALS

Government approval is required for submittals with a "GA" designation; submittals
having an "FIO' designation are for information only. The followi ng shall be
submitted in accordance with SECTION 01330: SUBM TTAL PROCEDURES.

1.3.1 SD-09, Reports

Field Density Tests; GA. Testing of Backfill Materials; GA.

Summaries of all laboratory and field test reports will be reported using a
spreadsheet formthat will be provided.

Copies of all laboratory and field test reports within 24 hours of the conpletion of
the test.

PART 2 PRODUCTS
2.1 MATERIALS
2.1.1 Satisfactory Materials

Satisfactory materials shall consist of any naterial classified by ASTM D 2487 as GWN
GP, GM GC, SW SP, SM SC, M, and CL.

SECTI ON 02222 PACGE 1
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2.1.2 Unsatisfactory Materials

Unsati sfactory naterials shall be materials that do not conply with the requirenents
for satisfactory materials. Unsatisfactory materials include but are not linited to
those materials containing roots and other organic matter, trash, debris, frozen
materials and stones larger than 3 inches and materials classified in ASTM D 2487,
as CH, PT, OH, MH, and OL. Unsatisfactory materials also include man-made fills,
refuse, or backfills from previous construction

2.1.3 Cohesionl ess and Cohesive Materials

Cohesionl ess materials shall include materials classified in ASTM D 2487 as GN GP,
SW and SP. Cohesive materials include materials classified as GC, SC, M., and CL.
Materials classified as GMand SMw Il be identified as cohesionless only when the

fines are nonplastic.
2.1.4 Rock

Rock shall consist of boulders measuring 1/2 cubic yard or nore and materials that
cannot be renoved w thout systematic drilling and blasting such as rock material in
| edges, bedded deposits, unstratified masses and congl omerate deposits, and bel ow
ground concrete or masonry structures, exceeding 1/2 cubic yard in volunme, except
t hat pavenents will not be considered as rock

2.1.5 Unyielding Materi al

Unyi el ding material shall consist of rock and gravelly soils with stones greater than
3 inches in any dinension or as defined by the pipe manufacturer, whichever is
smal | er.

2.1.6 Unstable Mteri al

Unstable material shall consist of materials too wet to properly support the utility
pi pe, conduit, or appurtenant structure.

2.1.7 Select Ganular Mteri al

Sel ect granular material shall consist of well-graded sand, gravel, crushed gravel
crushed stone or crushed slag conposed of hard, tough and durable particles, and
shall contain not nore than 10 percent by weight of material passing a No. 200 nesh
sieve and no | ess than 95 percent by weight passing the |-inch sieve. The maxi mum
al | owabl e aggregate size shall be 1/2 inch, or the maxi mum size recomended by the
pi pe manufacturer, whichever is smaller.

2.1.8 Plastic Marking Tape

Pl astic marking tape shall be acid and al kali-resistant polyethylene film 6 inches
wide with m nimum thickness of 0.004 inch. Tape shall have a mni num strength of
1750 psi | engthwi se and 1500 psi crosswi se. The tape shall be manufactured wth
integral wires, foil backing or other nmeans to enable detection by a netal detector
when the tape is buried up to 3 feet deep. The tape shall be of a type specifically
manuf actured for marking and | ocating underground utilities. The nmetallic core of
the tape shall be encased in a protective jacket or provided with other means to
protect it from corrosion. Tape color shall be as specified in TABLE 1 and shal
bear a continuous printed inscription describing the specific utility.

TABLE 1. Tape Col or

Red: El ectric
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PART 3 EXECUTI ON
3.1 EXCAVATI ON

Excavation shall be performed to the lines and grades indicated. During excavation,

material satisfactory for backfilling shall be stockpiled in an orderly manner at a
di stance fromthe banks of the trench equal to 1/2 the depth of the excavation, but
in no instance closer than 2 feet. Excavated material not required or not
satisfactory for backfill shall be renmoved fromthe site. Grading shall be done as

may be necessary to prevent surface water fromflowing into the excavation, and any
wat er accunmul ating therein shall be renmoved to maintain the stability of the bottom
and sides of the excavation. Unauthorized overexcavation shall be backfilled in
accordance with paragraph: BACKFILLI NG AND COVPACTI ON at no additional cost to the
Gover nment .

3.1.1 Trench Excavati on

The trench shall be excavated as recommended by the manufacturer of the pipe to be
installed. Trench walls below the top of the pipe shall be sloped, or made vertical,

and of such width as recommended in the manufacturer's installation manual. \Were
no manufacturer's installation nmanual is available, trench walls shall be made
vertical. Trench walls nmore than 5 feet high shall be shored, cut back to a stable

sl ope, or provided with equival ent means of protection for enployees who may be
exposed to noving ground or cave in. Vertical trench walls nore than 5 feet high
shal |l be shored. Trench walls which are cut back shall be excavated to at |east the
angl e of repose of the soil. Special attention shall be given to slopes which may
be adversely affected by weather or noisture content. The trench width bel ow the top
of pipe shall not exceed 24 inches plus pipe outside dianmeter (O D.) for pipes of
I ess than 24 inches inside dianeter and shall not exceed 36 inches plus pipe outside
di ameter for sizes larger than 24 inches inside dianeter. \Were recomended trench
wi dt hs are exceeded, redesign, stronger pipe, or special installation procedures
shall be utilized by the Contractor. The cost of redesign, stronger pipe, or speci al
instal |l ati on procedures shall be borne by the Contractor w thout any additional cost
to the Governnent.

3.1.1.1 Bottom Preparation

The bottons of trenches shall be accurately graded to provide uniform bearing and
support. Stones of 3 inches or greater in any dinmension, or as recomended by the
pi pe manufacturer, whichever is smaller, shall be renpved to avoid point bearing.

3.1.1.2 Renoval of Unyielding Materi al

Where overdepth is not indicated and unyielding naterial is encountered in the bottom
of the trench, such nmaterial shall be renmoved 6 inches bel ow the required grade and
replaced with suitable materials as provided in paragraph: BACKFI LLI NG AND
COVPACTI ON

3.1.1.3 Renopval of Unstable Mteri al

Were unstable material is encountered in the bottom of the trench, such materia
shall be renoved to the depth directed and replaced to the proper grade with sel ect
granular material as provided in paragraph: BACKFI LLI NG AND COWPACTI ON. VWhen
removal of wunstable material is required due to the fault or neglect of the
Contractor in his performance of the work, the resulting material shall be excavated
and replaced by the Contractor without additional cost to the Government.
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3.2 BACKFI LLI NG AND COVPACTI ON

Backfill material shall consist of satisfactory material or select granular material,
as required. Backfill shall be placed in |layers not exceeding 6 inches |oose
t hi ckness for conpaction by hand operated machi ne conpactors, and 8 inches |oose
t hi ckness for other than hand operated nachi nes, unless otherw se specified. Each
| ayer shall be conpacted to at |east 90 percent maxi num density for cohesionless
soils and 90 percent maxi mum density for cohesive soils, unless otherw se specified.

3.2.1 Trench Backfil
Trenches shall be backfilled to the grade shown.
3.2.1.1 Replacenent of Unyielding Materia

Unyielding material removed from the bottom of the trench shall be replaced wth
sel ect granular material.

3.2.1.2 Replacenent of Unstable Mteria

Unstable material renpoved from the bottom of the trench or excavation shall be
repl aced with select granular naterial placed in |layers not exceeding 6 inches |oose
t hi ckness.

3.2.1.3 Bedding and Initial Backfil

Beddi ng shall be of the type and thickness shown. Initial backfill material shal
be placed and conpacted with approved tanpers to a height of at |east one foot above
the utility pipe or conduit. The backfill shall be brought up evenly on both sides
of the pipe for the full length of the pipe. Care shall be taken to ensure thorough
conpaction of the fill under the haunches of the pipe.

3.2.1.4 Final Backfil

The remai nder of the trench shall be filled with satisfactory material. Backfil
materi al shall be placed and conpacted as foll ows:

a. Turfed or Seeded Areas and M scel | aneous Areas: Backfill shall be deposited
in layers of a maximum of 12-inch |oose thickness, and conpacted to 85 percent
maxi mum density for cohesive soils and 90 percent maxi num density for cohesionl ess
soils. Conpaction by water flooding or jetting will not be permtted. Thi s
requi rement shall also apply to all other areas not specifically designated above.

3.2.2 Electrical Distribution System

Direct burial cable and conduit or duct line shall have a m nimum cover of 24 inches
fromthe finished grade, unless otherw se indicated. Special trenching requirenments
for direct-burial electrical cables and conduits are specified in SECTI ON

16375: ELECTRI CAL DI STRI BUTI ON SYSTEM UNDERGROUND.

3.2.3 Plastic Marking Tape

War ni ng tapes shall be installed directly above the pipe, at a depth of 12 inches
bel ow fi ni shed grade unl ess ot herw se shown.

3.3 TESTING

Testing shall be the responsibility of the Contractor and shall be performed at no
additional cost to the Government.
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3.3.1 Testing Facilities

Tests shall be performed by an approved commercial testing |aboratory or may be

tested by facilities furnished by the Contractor. No work requiring testing will be
permtted until the facilities have been inspected and approved by the Contracting
Officer. The first inspection shall be at the expense of the Government. Cost
i ncurred for any subsequent inspection required because of failure of the first
i nspection will be charged to the Contractor

3.3.2 Testing of Backfill Materials

Characteristics of backfill materials shall be determined in accordance with particle
size analysis of soils (ASTM D 422) and noisture-density relations of soils
(ASTM D 1557). A mnimum of one particle size analysis and one noisture-density

relation test shall be perforned on each different type of material used for bedding
and backfill.

3.3.3 Field Density Tests

Tests shall be performed in sufficient nunbers to ensure that the specified density
is being obtained. A mnimmof one field density test per lift of backfill for
every 200 feet of installation shall be performed. One noisture density relationship
shall be determ ned for every 1,500 cubic yards of material used. Field in-place
density shall be determined in accordance with ASTM D 1556. Trenches inproperly
conpacted shall be reopened to the depth directed, then refilled and conpacted to the
density specified at no additional cost to the Governnent.

-- End of Section --
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SECTI ON 02241
AGCGREGATE BASE COURSE
PART 1 GENERAL
1.1 REFERENCES

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

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM C 127 (1988; R 1993) Specific Gavity and
Absorption of Course Aggregate

ASTM C 128 (1993) Specific Gravity and Absorption
of Fine Aggregate

ASTM C 131 (1989) Resistance to Degradation of
Smal | - Si ze Coarse Aggregate by
Abr asion and Inpact in the
Los Angel es Machi ne

ASTM C 136 (1995a) Sieve Analysis of Fine and
Coar se Aggregates

ASTM D 75 (1987; R 1992) Sanpling Aggregates

ASTM D 422 (1963; R 1990) Particle-Size Analysis
of Soils

ASTM D 1556 (1990) Density and Unit Weight of Soi

in Place by the Sand- Cone Met hod

ASTM D 1557 (1991) Laboratory Conpaction
Characteristics of Soil Using
Modi fied Effort (56,000 ft-1bf/cu.ft.

ASTM D 2216 (1990) Laborat ory Det er mi nati on of
Wat er (Moi sture) Content of Soil, and Rock

ASTM D 2217 (1985) Wet Preparation of Soil Sanples for
Particle size Analysis and Determ nation
of Soil Constants

ASTM D 4318 (1993) Liquid Limt, Plastic Linmt, and
Plasticity Index of Soils

ASTM E 11 (1995) Wre-Cloth Sieves for Testing
Pur poses

1.2 DEFINTIONS
1.2.1 Aggregate Base

Aggregat e base as used herein is well graded, durable aggregate conposed of gravel
sand and bi nder, uniformy noistened and nmechanically stabilized by conpaction

1.2.2 Degree of Conpaction
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Degree of conpaction is the ratio of the field dry density to the maxi numdry density
determined in the | aboratory expressed as a percentage of the maxi mum density. The
field dry density shall be determ ned by ASTM D 1556. The | aboratory maxi mnum density
shal | be determ ned by ASTM D 1557, Procedure C.

1.2.3 Moisture Content

Moi sture content is the ratio of the weight of the water to the weight of the solid
matter expressed as percentage and is deternined by ASTM D 2216.

1.3 GENERAL

The work specified herein consists of the construction of an aggregate base course.
The work shall be performed in accordance with this specification and shall conform
to the lines, grades, notes and typical sections shown in the plans. Sources of all

materials shall be selected well in advance of the time that nmaterials will be
required in the work.

1.4 SUBM TTALS

Government approval is required for submittals with a "GA" designation; submittals
having an "FIO' designation are for information only. The followi ng shall be
submitted in accordance with SECTION 01330; SUBM TTAL PROCEDURES.

1.4.1 SD-01, Data

Pl ant, Equi prrent, Machi nes, and Tools; FIO

Li st of proposed equi pnent to be used in performance of construction work including
descriptive data.

1.4.2 SD-09, Reports

Sanpling and Testing; GA. Field Density; GA

Results of tests to determine particle shape, presence of objectionable and foreign
matter, percentage of water, fracture count, gradation, liquid Iimt and plasticity
i ndex, specific gravity and other specification requirements for determ ning the

acceptability of the source shall be submitted for approval at |east 7 days prior to
starting of manufacture of the base course nmerial.

1.4.3 Approval of Mterials; GA

Sources of all materials shall be selected well in advance of time that materials
will be required in the work. Test results from sanples shall be subnmitted for
approval not |ess than 30 days before material is required for the work.

1.4.4 Field Test: GA

Sunmaries of all |aboratory reports will be reported using a spreadsheet that wll
be provi ded.

Copies of field tests result shall be submitted to the Contracting Officer within 24
hours after the conpleton of the test.

1.4.5 SD-18, Records
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Waybill's and Delivery Tickets; GA.  Coarse Aggregate; GA

Copi es of waybills and delivery tickets during the progress of the work. Certified
waybills and delivery tickets for all materials actually used. A notification
stating which type of coarse aggregate is to be used.

1.5 WAYBILLS AND DELI VERY TI CKETS

Copi es of waybills or delivery tickets shall be submitted during the progress of the
work. Before the final paynent is allowed, waybills and certified delivery tickets
shall be furnished for all aggregates actually used in the construction.

1.6 WEATHER LI M TATI ONS

Base shall not be constructed when the atnospheric tenmperature is |ess than

35 degrees F. Base shall not be constructed on subgrades that are frozen or contain
frost. If the tenperature falls below 35 degrees F, conpleted areas shall be
protected agai nst any detrinmental effects of freezing.

1.7 PLANT, EQUI PMENT, MACHI NES, AND TOOLS
1.7.1 Ceneral Requirenments

Pl ant, equi prent, machines, and tools used in the work shall be subject to approva
and shall be maintained in satisfactory working condition at all tinmes. O her
compacting equiprment may be used in lieu of that specified, where it can be
denonstrated that the results are equivalent. The equi pnent shall be adequate and
have the capability of producing the results specified.

1.7.2 Steel -Wieeled Rollers

St eel -wheel ed rollers shall be the self-propelled type weighing not |ess than

10 tons, with a mnimumwei ght of 300 pounds per inch width of rear wheel. VWheel s
of the rollers shall be equipped with adjustable scrapers. The use of vibratory
rollers is optional

1.7.3 Pneumatic-Tired Rollers

Pneumatic-tired rollers shall have four or nore tires, each |oaded to a m ni mum of
30, 000 pounds and inflated to a mni num pressure of 150 psi. The |oading shall be
equal ly distributed to all wheels, and the tires shall be uniformy inflated.
Towi ng equi pnent shall al so be pneumatic-tired.

1.7.4 Mechani cal Spreader

Mechani cal spreader shall be self-propelled or attached to a propelling unit capable
of moving the spreader and material truck. The device shall be steerable and shal
have variabl e speeds forward and reverse. The spreader and propelling unit shall be
carried on tracks, rubber tires, or drumtype steel rollers that will not disturb the
underlying material. The spreader shall contain a hopper, an adjustable screed, and
out board bunper rolls and be designed to have a uniform steady flow of material from
the hopper. The spreader shall be capable of laying material without segregation
across the full width of the lane to a uniform thickness and to a uniform | oose
density so that when conpacted, the layer or layers shall conformto thickness and
grade requirenments indicated. The Contracting Officer may require a denonstration
of the spreader prior to approving use in performance of the work.

1.7.5 Sprinkling Equipnent
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Sprinkling equi pment shall consist of tank trucks, pressure distributors, or other
approved equi pnent designed to apply controlled quantities of water uniformy over
vari abl e wi dt hs of surface.

1.7.6 Tanpers

Tanpers shall be of an approved nechanical type, operated by either pneumatic
pressure or internal conbustion, and shall have sufficient weight and striking power
to produce the conpaction required.

1.7.7 Strai ghtedge

The Contractor shall furnish and naintain at the site, in good condition, one 10 foot
straightedge, for use in the testing of the finished surface. Straightedge shall be
nmade avail abl e for Government use. Strai ght edges shall be constructed of al um num
or other lightweight netal and shall have bl ades of box or box-girder cross section
with flat bottomreinforced to ensure rigidity and accuracy. Straightedges shal
have handles to facilitate novenent on prepared base course

1.8 STOCKPI LI NG MATERI ALS

Material s, including approved material available from excavati on and gradi ng, shal
be stockpiled in the manner and at |ocations designated. Before stockpiling of
material, storage sites shall be cleared, and sloped to drain. Materials obtained
fromdifferent sources shall be stockpiled separately.

1.9 SAMPLI NG AND TESTI NG
1.9.1 Ceneral Requirenments

Sanmpling and testing shall be perforned by an approved comercial testing | aboratory.
No work requiring testing shall be pernmitted until the facilities have been inspected
and approved by the Contracting Oficer. The first inspection shall be at the
expense of the Government. Cost incurred for any subsequent inspection required
because of failure of the facilities to pass the first inspection will be charged to
the Contractor. Tests shall be perfornmed in sufficient nunbers and at the |ocations
and tines directed to insure that materials and conpaction neet specified
requirenents. Copies of test results shall be furnished to the Contracting Oficer
for approval 7 days prior to starting work, and thereafter at regular intervals
during production as specified hereinafter

1.9.2 Test Results

Results shall verify that materials conply with this specification. Wen a materia

source is changed, the new naterial will be tested for conpliance. Wen deficiencies
are found, the initial analysis shall be repeated and the material already placed
shall be retested to deternine the extent of unacceptable material. All in-place

unacceptable material shall be replaced or nodified as directed by the Contracting
Oficer.

1.9.3 Sanpling
Aggregate sanples for laboratory tests shall be taken in accordance with ASTM D 75.

1.9.4 Sieve Analysis
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Before starting work, at |east one sanple of material shall be tested in accordance
with ASTM C 136 and ASTM D 422 on sieves conforming to ASTM E 11. After the initia
test, a mninmum of one analysis shall be perfornmed for each 1000 tons of materia
pl aced, with a mnimm of three analyses for each day's run until the course is
conpl et ed.

1.9.5 Liquid Limt and Plasticity |ndex

Liquid limt and plasticity index shall be in accordance with ASTM D 4318, Method A
on sanpl es prepared in accordance with ASTM D 2217.

1.9.6 Laboratory Density

Tests shall provide a noisture-density relationship for the aggregate. Tests shal
be conducted in accordance with ASTM D 1557, Procedure C.

1.9.7 Wear Tests

Wear tests shall be performed in accordance with ASTM C 131. One test shall be run
per 500 square yards of conpleted base course. A nminimm of one test per aggregate
source shall be run.

PART 2 PRODUCTS
2.1 MATERI ALS
2.1.1 Aggregates

Aggregates shall consist of crushed stone, crushed gravel, gravel, angular sand, or
ot her approved material. Aggregates shall be durable and sound, free from | unps of
clay, organic matter, objectionable coatings, and other foreign material. Materia
retained on a No. 4 sieve shall be known as coarse aggregate and that passing the
No. 4 sieve shall be known as binder materi al

2.1.1.1 Coarse Aggregate

Only one type of coarse aggregate shall be used on the project and a notification
stating which aggregate is to be used shall be subnitted. Coar se aggregates,
consisting of angular fragments of uniform density and quality, shall have a
percent age of wear not to exceed 50 percent after 500 revolutions when tested in
accordance with ASTM C 131. The amount of flat and el ongated particles shall not
exceed 30 percent. A flat particle is one having a ratio of width to thickness
greater than 3, and an elongated particle is one having a ratio of length to width
greater than 3.

a. Crushed Gravel: COushed gravel shall be nmanufactured from gravel particles
50 percent of which by weight are retained on the naxi mum size gradation sieve
speci fi ed.

b. Crushed Stone: Crushed stone retained on each sieve specified shall contain
at | east 50 percent by weight of crushed pieces having two or nore freshly fractured
faces with the area of each face being at |east equal to 75 percent of the small est
m dsectional area of the piece. When two fractures are adjacent, the angle between
the planes of the fractures nust be at |east 30 degrees to count as two fractured
faces.

2.1.2 Binder Materi al

SECTI ON 02241 PAGE 5



RHC, WHI TTI ER NARROWS DAM TO FI RESTONE BOULEVARD DACWD9- 99- B- 0001

Bi nder material shall consist of screenings, angular sand, or other finely divided
m neral matter processed or naturally combined with the coarse aggregate.
Liquid-limt and plasticity-index requirements shall apply to any conponent that is
bl ended to neet the required gradation and shall al so apply to the conpl eted course.
The portion of any conmponent or of the conpleted course passing the No. 40 sieve
shall be either nonplastic or have a liquid |imt not greater than 25 and a
plasticity index not greater than 5 when determ ned in accordance with ASTM D 4318,
Met hod A on sanpl es prepared in accordance with ASTM D 2217.

2.1.3 G adation
Requi renents for gradation specified shall apply to the conpl eted base course. The

aggregates shall have a 1-inch maxi num size and shall be continuously graded within
the following limts:

Per cent age by Wei ght Passing

Si eve Designation Squar e- nesh Si eve
1 inch 100
3/4 inch 90- 100
No. 4 35-55
No. 30 10- 30
No. 200 2-9
(a) Particles having dianeters less than 0.02 nillineter shall not be in excess

of 3 percent by weight of the total sanple tested.

(b) The values are based on aggregates of wuniform specific gravity, and the
percentages passing the various sieves are subject to appropriate correction in
accordance with ASTM C 127 and ASTM C 128 when aggregates of varying specific
gravities are used.

PART 3 EXECUTI ON
3.1 GENERAL REQUI REMENTS

Adequat e drainage shall be provided during the entire period of construction to
prevent water fromcollecting or standing on the working area. Line and grade stakes
shal | be provided as necessary for control. Gade stakes shall be in |lines parallel
to the centerline of the area under construction and suitably spaced for string
['ining.

3.2 AGGREGATE SOURCES

Aggregat e sources shall be shall be obtained fromoff-site sources.

3.3 PREPARATI ON OF UNDERLYI NG COURSE

3.3.1 General Requirenents

Before constructing aggregate base course, the previously constructed underlying
subgrade shall be cleaned of foreign substances. Subgrade shall conformto SECTI ON
02250:  FILLS, SUBGRADE PREPARATI ON AND DRAI NAGE SYSTEMS. Ruts or soft, vyielding
spots that nmay appear in the subgrade course, areas having i nadequate conpacti on, and
devi ations of the surface fromrequirenents specified shall be corrected. Finished

subgrade course shall not be disturbed by traffic or other operations and shall be
mai ntai ned in a satisfactory condition until base course is placed.
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3.3.2 G ade Control

Underlying material shall be excavated to sufficient depth for the required base
course thickness so that the finished base course with the subsequent surface course
will neet the fixed grade. Finished and conpleted area shall conformto the I|ines,
grades, cross section, and dinmensions indicated.

3.4 | NSTALLATI ON
3.4.1 Mxing and Pl aci ng

Materials shall be mixed by the stationary plant, traveling plant, or road m x method
and placed in such a manner as to obtain uniformty of the aggregate base course
mat eri al between plus and minus 2 percent of optinmum water content for conpaction
The Contractor shall make such adjustments in mxing or placing procedures or in
equi pment to obtain the true grades, to mnimze segregation and degradation, to
reduce or accelerate loss or increase of water, and to insure a satisfactory base
cour se.

3.4.2 Edges of Base Course

Approved material shall be placed along edges of aggregate base course in such
gquantities as will conpact to thickness of the course being constructed, or to the
t hi ckness of each layer in a nultiple layer course, allowing in each operation at
least a 1-foot width of the shoulder to be rolled and conpacted simultaneously wth
rolling and conpacting of each |ayer of base course.

3.4.3 Conpaction

Each | ayer of aggregate base course including shoulders shall be conpacted. Water
content shall be maintained near optimm (plus or minus 2 percent). Density of
conmpacted mixture shall be at |east 100 percent of |aboratory maxi mum density.
Rol l'ing shall begin at the outside edge of the surface and proceed to the center,
over | appi ng on successive trips at |east one-half the width of the roller. Alternate
trips of the roller shall be slightly different |engths. Speed of the roller shal
be such that displacenent of the aggregate does not occur. Areas inaccessible to the
rollers shall be conpacted with nechanical tanpers, and shall be shaped and fi ni shed
by hand net hods.

3.4.4 Layer Thickness

Conpacted thickness of the aggregate course shall be as indicated. No |ayer shal
be in excess of 8 inches nor less than 4 inches in conpacted thickness.

3.4.5 Finishing

The surface of the top layer shall be finished to grade and cross section shown.
Fi ni shed surface shall be of uniformtexture. Light blading during conpaction may
be necessary for the finished surface to conformto the lines, grades, and cross
sections. Should the surface for any reason become rough, corrugated, uneven in
texture, or traffic marked prior to conpletion, such unsatisfactory portion shall be
scarified, reworked, reconpacted, or replaced as directed.

3.4.5.1 Snoot hness

Surface of each layer shall show no deviations in excess of 3/8 inch when tested
with the 10 foot straightedge. Deviations exceeding this amount shall be corrected
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by renoving material and replacing with new material, or by reworking existing
mat eri al and conpacting, as directed.

3.4.5.2 Thickness Contro

Compact ed thickness of the base course shall be within 1/2 inch of the thickness
i ndi cated. Where the neasured thickness is nore than 1/2 inch deficient, such areas
shal |l be corrected by scarifying, adding new material of proper gradation, reblading,
and reconpacting as directed. Where the nmeasured thickness is nore than 1/2 inch
t hi cker than indicated, the course shall be considered as conforning to the specified
t hi ckness requirenents. Average job thickness shall be the average of all thickness
measurenments taken for the job, but shall be within 1/4 inch of the thickness
i ndi cated on the contract draw ngs.

3.5 FIELD QUALITY CONTROL
3.5.1 Field Density

Field in-place density shall be deternmined in accordance with ASTM D 1556.
Moi sture-density relations shall be established in the |laboratory in accordance with
ASTM D 1557.

3.5.2 Testing Frequency

Results of tests to determine particle shape, presence of objectionable and foreign
matter, percentage of wear, fracture count, gradation, liquid Iimt and plasticity
i ndex, specific gravity, and other specification requirenments for determination of
the acceptability of the source shall be submtted for approval at l|east 7 days prior
to starting of manufacture of the base course materials. Production testing for
material gradation, liquid limt, plasticity index shall be perforned at regular
intervals with at |east one test being made for each 500 cubic yards or fraction
t hereof, of the material produced and results shall be subnitted on a daily basis.
Devi ations from specification requirements shall be corrected inmrediately upon
di scovery. After the materials have been placed and conpacted, one field density
test for each 1,000 square yards or fraction thereof of finished base course and one

addi tional gradation, liquid linmt, and plasticity index test for each 3,000 square
yards of base course or fraction thereof shall be perforned. Maxi mum densi ty
noi sture rel ations shall be established for each 5,000 square yards of base course
material. The location of the after-placenent tests shall be as directed by the

Contracting Officer. One copy of the density data (less dry wei ght determ nations)
shal |l be provided on the day each test is taken. The conpleted test report shall be
provided with the Contractor Quality Report on the followi ng work day. Results of
tests made shall be submitted for approval on a daily basis and subsequent paving
operations shall not commence until final approval has been obtained. Failure of any
test shall be reported verbally, by the nost expeditious neans and fol |l owed pronptly
by witten report. Contractor field operations shall imediately reflect corrective
neasures. For every failure test, retesting after conpletion of corrective nmeasures
have been taken will be required.

3.5.3 Snmoot hness

Measurenents for deviation from grade and cross section shown shall be taken in
successive positions parallel to the road centerline with a 10 foot straightedge.
Measurenments shall also be taken perpendicular to the road centerline at 50 foot
i nterval s.

3.5.4 Thickness

Thi ckness of the base course shall be measured at intervals in such a manner as to

ensure one neasurement for each 500 square yard of base course. Measurenents shall
be made in 3 inch dianeter test holes penetrating the base course.
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3.6 TRAFFIC

Conpl eted portions of the area may be opened to traffic, provided there is no marring
or distorting of the surface by the traffic. Heavy equi pment shall not be permtted
except when necessary to construction, and then the area shall be protected agai nst
marring or danage to the conpl eted work.

3.7 MAI NTENANCE

The aggregate base course shall be maintained in a satisfactory condition unti
accepted. Maintenance shall include imediate repairs to any defects and shall be
repeated as often as necessary to keep the area intact.

3.8 DI SPCSAL OF UNSATI SFACTORY MATERI ALS

Renmoved in-place materials that are unsuitable for the base course material that is
removed for the required correction of defective areas, and waste material and debris
shal | be di sposed of off-site.

-- End of Section --
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SECTI ON 02250
FI LLS AND SUBGRADE PREPARATI ON, AND DRAI NAGE SYSTEMS
PART 1 GENERAL
1.1 REFERENCES

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

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM
ASTM C 131 (1989) Resistance to Degradation of

Smal | - Si ze Coar se Aggregat e by abrasi on and
I mpact in the Los Angel es Machi ne.

ASTM C 136 (1984a) Sieve Analysis of Fine and Coarse
Aggr egat es.
ASTM D 75 (1987; R 1992) Sanpling Aggregates.
ASTM D 422 (1963; R 1990) Particle-Size Analysis
of Soils
ASTM D 1556 (1990) Density and Unit Weight of
Soil in Place by the Sand-Cone
Met hod
ASTM D 1557 (1991) Laboratory Conpaction

Characteristics of Soil Using
Modi fied Effort (56,000 ft-1bf/cu.ft.

ASTM D 2216 (1992) Laboratory Determ nation of
Water (Moisture) Content of Soil,
Rock

ASTM D 2487 (1992) Cdassification of Soils for

Engi neeri ng Purposes (Unified Soil
Classification Systen)
1.2 COWPACTI ON EQUI PMENTS

1.2.1 Ceneral

Conpaction shall be acconplished by tanping roller, rubber tired roller, sheeps foot
roller, vibratory conpactor or nechanical tanpers. Al'l equiprment, tools, and
machi nes shall be maintained in satisfactory working condition at all tines.
Compaction equi pnment shall be suitable for consistently producing uniform soil
densities.

1.3 GENERAL REQUI REMENTS FOR COMPACTED FI LLS AND COVPACTED BACKFI LLS

1.3.1 Control

Moi sture-density relations shall be established by the Contractor. The soil used
for each maxi mum density test shall be classified in accordance with ASTM D 2487 and

shall include a particle size analysis in accordance with ASTM D 422 (anal ysis of
particle size distribution for particles passing the No. 200 sieve shall not be
required). At least one five point maxi num density test shall be nade for every

10 field density tests. Field density tests shall be performed by the Contractor at
the frequency established in paragraph: Field Control, and in such locations to
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insure that the specified density is being obtained. Misture-density relations and
field densities shall be reported on approved forms. One copy of density data | ess
dry weight determnations shall be provided on the day each test is taken. The
conmpl eted test reports shall be provided with the Contractor Quality Control Report
on the work day follow ng the test.

Summaries of all laboratory and field test reports will be reported using a
spreadsheet formthat will be provided.

1.3.1.1 Laboratory Control

Moi sture-density relations shall be established by the Contractor. One
noi sture-density relation shall be made for each classification, blend or change in
classification of soil materials encountered. Approval of noisture-density relations
shall be obtained prior to the conpacting of any material in the work. The
noi sture-density relations shall be determined in a |aboratory in accordance wth
ASTM D 1557.

1.3.1.1.1 A separate batch of materials will be used for each conpaction test
specinmen. No materials will be re-used.

1.3.1.1.2 The desired anpbunt of mixing water will be added for each conpaction test
speci men, nmixed well, and the mxture will be placed in a container with an airtight
cover and allowed to cure for 24 hours. A shorter curing time may be all owed where
tests show that shortening the curing tine will not affect the results.

1.3.1.2 Field Contro

Field in-place density shall be determ ned in accordance with ASTM D 1556, except
that in each test, the weight of the disturbed sanple representing the full depth of
| ayer shall be not less than 10 pounds for fine grain material and 12 pounds for
coarse grain material using a scale for weighing of sufficient capacity and sensitive
to .01 pounds. Field in-place noisture content shall be in accordance with

ASTM D 2216.

1.3.1.3 In-Place Densities

1.3.1.3.1 One test per 1,000 cubic yards, for the first 10,000 cubic yards of
material and one test for each 2,000 yards thereafter, or fraction thereof, of each
lift of fill or backfill areas conpacted by other than hand-operated machi nes. At
| east one test shall be made in each 2-foot |ayer of conpacted fill or backfil
processed as a unit and not |ess than one test shall be nmade in each area.

1.3.1.3.2 One test per 300 cubic yards, or fraction thereof, of each Iift of fill
or backfill areas conpacted by hand-operated machi nes.

1.3.1.4 Moisture-Density Curves for Cohesionless and Cohesive Materia
Cohesionl ess materials include gravels, gravel-sand m xtures, sands, and gravelly
sands. Cohesive materials include clayey and silty gravels, gravel-silt mxtures,
clayey and silty sands, sand-clay mixtures, clays, silts, and very fine sands. When
results of compaction tests for noisture-density relations are recorded on graphs,
cohesionless soils will show straight lines or reverse-shaped noisture-density
curves, and cohesive soils will show normal noisture-density curves.

1.3.2 Settling of Fills or Backfills with Water

Settling of fills or backfills with water will not be pernitted.

1.3.3 Fill and Backfill NMateria
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Fill and backfill material shall be obtained fromboth the required excavations and
from approved sources selected by the Contractor. Materials considered
unsatisfactory for use as conpacted fill include but are not linmted to those

materi al s containing roots and other organic nmatter, trash, debris, and stones |arger
than 3/4 of the conpacted | ayer thickness, and materials classified in ASTM D 2487
as MH, CH, PT, OH and Q..

1.3.4 Pl acenent

Fill and backfill material shall not be placed agai nst concrete which has not been
in place at least 14 days or until the concrete has attained a strength of 2,500
p.s.i. when tested in accordance with the SECTI ON 03301: CAST-1 N- PLACE STRUCTURAL
CONCRETE. Heavy equi pnent shall not be operated over pipes and buried structures

until at least 2 feet of fill material has been placed and conpacted over themin
conformance with the requirenents of the subparagraphs of the paragraph BACKFILLS in
this section. Conpacted fill and backfill shall be placed with suitable equipnment in

hori zontal layers in which the maxi mum allowable [oose |ift thickness shall not
exceed 12 inches. The Contractor may vary the layer thickness within these linmts
for nost efficient operations. Mat erial containing stones shall be placed in a
manner to prevent the stones fromstriking the concrete structures and to prevent the
formation of voids.

1.3.5 Moisture Content

Mat eri al shall have a uniform noisture content while being placed and conpact ed.
Wat er shall be added at the source, if required, or by sprinkling each |ayer of

mat erial during placenment. Uniformdistribution of noisture shall be obtained by
di ski ng, harrowi ng, or otherw se mani pulating the soil during and after tine water
i s added. Material containing an excess of noisture shall be manipulated with
suitable inplements to facilitate maxi num aerati on and shall be pernitted to dry to
t he proper consistency before being conpacted. Fill shall have a nmaxi mum noi sture

content of not nore than 3 percent above optinmum and a m ni mum noi sture content of
not |less than 3 percent bel ow opti num

1.3.6 Compaction

No |l ayer of fill shall be conmpacted before the practicabl e uniform noisture content
has been obtained. Scarified areas shall be conmpacted as specified for the fil
pl aced thereon. Rollers will not be permtted to operate within one foot of channel
or structure walls or over buried structures until the conpacted fill over the top
of the structures has reached a depth of 2 feet. Conpaction equipnent shall be so
operated that structures are not damaged nor overstressed during conpaction
oper ati ons. Mechani cal tanpers shall be used for conpaction of fill materi al
adjacent to structures where rolling equipment is inpracticable for wuse in
conpacti on.

PART 2 PRODUCTS (Not Applicable)

PART 3 EXECUTI ON

3.1 COWPACTED FILL, LEVEE

3.1.1 Preparation for Placing

Before placing material for conpacted fill, the foundation surface shall be cleared
of all existing obstructions, vegetation, and debris. Unsuitable material not
meeting the requirements for fill material shall be renoved where directed. The
exi sting surfaces shall be proofrolled by 4 passes of the conpaction equiprment, and

scarified to a depth of 6 inches before placing the fill. Sloped ground surfaces
st eeper thanone vertical to 4 horizontal, on which fill or conpacted backfill is to
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be placed, shall be stepped in such a manner that the conpaction equi pment wll bear
on the full depth of the fill |ayer.

3.1.1.1 Conpaction

Each |l ayer of the materials shall be conpacted to not |ess than 90 percent of naximum
density, per ASTM D 1557.

3.2 COWPACTED FI LL, ROAD

3.2.1 Location

Conpacted road fill shall consist of fill placed for the | evee access road

3.2.2 Conpaction

Each | ayer of the road shall be conpacted to not |ess than 90 percent of naxinmm
density, except the upper 12 inches of fill shall be conpacted to not |ess than 95
percent of maxi mum density, per ASTM D 1557.

3.3 COWPACTED FI LL, RETAI NI NG WALLS

3.3.1 Limtations on Equi prent

The gross weight of any piece of equipnent, or the conbined weight of any
combi nati ons of equi pnent coupled together, used to place, noisten and/or conpact
fill behind and within 4 feet of retaining walls shall not exceed 35,000 pounds,
i ncl udi ng dynani c forces produced by vibratory equi pnent.

3.3.2 Conpaction

Each layer of fill behind retaining walls shall be conpacted to not |ess than
90 percent of maxi mum density, per ASTM D 1557.

3.3.3 Trinmng

The top of fill shall be trimmed to the lines indicated on the drawings with a
tol erance of plus or mnus one inch. Any material |oosened by trimmng shall be
reconmpacted and the berm area noistened and conpacted with one pass of a
snoot h-wheel ed roller. Tolerances shall apply after rolling.

3.4 COWPACTED FILL, STORM DRAI NS

Beddi ng and backfill for storm drains shall conform to the requirenents of the
SECTI ON 02720: STORM DRAI NAGE SYSTEM

3.5 BACKFILLS
3.5.1 Backfill About Structures
3.5.1.1 Location

Backfill shall consist of all fill against and/or around structures, except backfil
for side drains.

3.5.1.2 Materia

Backfill material shall be obtained fromthe required excavati on as approved by the
Contracting Officer. 1In general, the best material available will be designated as
backfill and fill about structures. Backfill may consist of sand, gravelly sand,

silty sands, sandy silts, clayey sands, and sandy clays. Organic material, silt,
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clay, broken concrete or pavenent, boul ders and other objectionable material shal
not be used.

3.5.1.3 Placing
3.5.1.3.1 Backfill Against Concrete

Backfill material shall not be placed agai nst concrete which has not been in place
at |least 14 days or until the concrete has attained a strength of 2,500 p.s.i when
tested in accordance with SECTI ON 03301: CAST-| N PLACE STRUCTURAL CONCRETE. Backfill
shal |l be placed in 4-inch |ayers.

3.5.1.4 Conpaction

Except as specified herei nbefore, conpaction shall not be |l ess than 90 percent, per
ASTM D 1557.

3.5.2 Backfill, Side Drain Trenches

Backfill for side drains shall conformto the requirements of the SECTION 02720
STORM DRAI NAGE SYSTEM

3.6 SUBGRADE PREPARATI ON
3.6.1 Subgrade for Parapet Walls or Retaining Walls

After excavation to rough grade, the entire subgrade for the parapet wall shall be
proofroll ed by 4 passes of the conpaction equipment and trinmed to a uni form grade
and snmoothed with a steel-wheeled roller to nake the subgrade ready to receive
concrete. If the subgrade is disturbed by the Contractor's operations or is
overexcavated, or is soft or yielding, the subgrade shall be restored to grade and
compacted to a density of 90 percent of maxi mum density, per ASTM D 1557. The
finished surface of the subgrade shall not be nore than 1 inch fromthe indicated
grade at any point when tested with a 10-foot strai ghtedge.

3.6.2 Subgrade for Levee Sl ope

Fills and excavation for |evee slopes shall be trinmed to the |ines and grades
i ndi cated on the draw ngs. The subgrade shall consist of 6 inches of nmateria
conpacted to not |less than 90 percent of maxi num density, per ASTM D 1557. The
finished surface of the subgrade shall be smooth and shall not vary nore than
1/2-inch from the indicated grade at any point when tested with a 10-foot
st rai ght edge.

3.6.3 Subgrade Preparation for Levee Access Road

The subgrade shall be alternately watered and scarified until the material is
uni form y noistened t hroughout for a depth of not |less than 12 inches. Al stones
larger than 4 inches in dianeter, and hard ribs of earth shall be renpved. The
anount of water to be applied shall be that which is required to provide optinum
results in conpaction under rolling. Follow ng the above operations, the roadbed
shall be shaped to a true cross section sufficiently higher than the specified grade
to allow for subsequent conpaction and then be thoroughly conpacted to not |ess than
95 percent of maxi mumdensity as determ ned by ASTM D 1557. After the subgrade has
been prepared and conplete, the surface shall be firm hard, unyielding, with a true,
even, and uni form surface conformng to the grade and cross section indicated on the
drawings. Al points of the finished subgrade shall be not nmore than 1/4 inch bel ow
or above true subgrade.

3.7 DRAI NAGE SYSTEMS

3.7.1 Locations
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Dr ai nage systens consist of the weephol e drai nage system behind retaining walls and
t he subdrai nage system beneath the channel invert.

3.7.2 Protection of Existing Subdrainage System

Fol | owi ng excavation below the channel invert, all filter and drain material to
remain in place shall be protected by plastic sheeting to insure that contam nation
to, or loss of, these materials does not occur. Contam nation by clogging of the
voids in the materials includes infiltration by nuddy water, dust, etc. The
perforated pipe shall be protected in place.

3.7.3 Materials

3.7.3.1 Sand Filter and Gravel Drain Materials

Sand filter and gravel drain materials shall be durable, hard, tough, and free fom
adherent coati ngs. The material shall not contain corrosive agents, organic matter
or soft, friable, thin or elongated particles in quantities considered del eterious
by the Contracting O ficer.

3.7.3.1.1 Sand Filter Materi al

Sand filter material shall consist of natural sand, manufactured sand, or a

conbi nati on of natural and nmanufactured sands, and shall be reasonably well graded
within the following limts:

Si eve Size Percent by Wi ght Passi ng
1 inch 100
3/8 inch 75-100
No. 20 15- 37
No. 70 0-5

3.7.3.1.2 G avel Drain Mteri al

Gravel drain material shall consist of gravel, crushed stone, or processed crushed
concrete, and shall show a loss in weight of not nore than 50 percent when tested in
accordance with ASTM C 131, and shall be resonably well graded within the follow ng
limts:

Si eve Size Percent by Wi ght Passi ng
2 inch 100
1-1/2 inch 95-100
3/4 inch 35-70
3/ 8 inch 10- 30
No. 4 0-5

3.7.3.1.3 Points

Poi nts on the individual grading curves obtained fromrepresentative sanples of the
sand filter or gravel drain material not only shall lie between the boundary limts
as defined by smooth curves drawn through the tabulated grading linmits plotted on a
mechani cal -anal ysis diagram but also shall exhibit no abrupt changes in slope
denoting skip grading, scal ping of certain sizes, or other irregularities which would
be detrinmental to the proper functioning of the filter or drain.

3.7.3.1.4 Sanpling and Testing
Sanmpling and testing of the sand filter and gravel drain materials shall be perforned

by the Contractor to determ ne conpliance of the installed materials with specified
requirenents in conformance with ASTM C 131, C 136, and D 75. Sanpling and testing

SECTI ON 02250 PACGE 6



RHC, WHI TTI ER NARROWS DAM TO FI RESTONE BOULEVARD DACWD9- 99- B- 0001

shal |l be performed at regular intervals with at | east one test being made for each
500 cubic yards of material.

3.7. 4 | NSTALLATI ON
3.7.4.1 Behi nd Retaining Walls
3.7.4.1. 1 Gravel Drain and Sand Filter Materials

Material s shall be noi stened and evenly spread until a uniformdensity is achieved.
Limtations on equi pnment as specified in Paragraph 3.3.1 shall be foll owed.

3.7.4.2 Beneat h Channel |nvert
3.7.4.2.1 Sand Filter Materi al

Sand filter nmaterial shall be placed, nmoistened, and spread in a uniformlayer to the
lines and grades indicated. Placing and spreadi ng equi pnent shall be operated in
such manner as to not disturb the underlying material. Witer shall be added and the
mat eri al mani pul ated with spreadi ng equi pnent until a uniformdensity is achieved.
After installation of the filter material, equipnent shall not be operated over the
bl anket except for placenment of gravel drain naterial. Any filter materi al
contam nated with muddy water or dust or rutted by equi pment shall be renpved and
replaced with fresh filter material.

3.7.4.2.2 Gravel Drain Materi al

Gravel drain material shall be placed over the sand filter material, npistened and
spread to a uniformgrade to the elevations indicated. Follow ng spreading, the
surface of the gravel drain material shall be conpacted with one pass of a vibratory
roller or tanper. Gavel drain material contam nated with nmuddy water or dust or
rutted by equi pnent shall be renpved and replaced with fresh gravel drain material.

3.7.4.2.3 Preparation Prior to Channel Invert Construction

Just prior to placing steel reinforcement for the invert, the gravel drain materi al
shal | be noi stened and shall be kept in a noist state during the entire period steel
is being placed. Prior to placing concrete, the material shall be npistened again
in conformance with the requirenents of the SECTI ON 03301: CAST-I| N PLACE STRUCTURAL
CONCRETE. The required ambunts of water to be applied during noistening operations
shall be as directed and shall be applied with approved equi pnent.

-- End of Section --
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SECTI ON 02551

Bl TUM NOUS PAVI NG FOR ROADS, STREETS AND OPEN STORAGE AREAS

PART 1 GENERAL
1.1 REFERENCES

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

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM C 88 (1990) Soundness of Aggregates by Use
of Sodi um Sul fate or Magnesi um Sul f at e

ASTM C 117 (1990) Materials Finer than
75-micrometer (No 200) Sieve in
M neral Aggregates by Washing

ASTM C 127 (1988) Specific Gravity and Absorption
of Coarse Aggregate

ASTM C 128 (1988) Specific Gravity and Absorption
of Fine Aggregate

ASTM C 131 (1989) Resistance to Degradation of
Smal | - Si ze Coarse Aggregate by
Abr asion and Inpact in the
Los Angel es Machi ne

ASTM C 136 (1984a) Sieve Analysis of Fine and
Coar se Aggregates
ASTM C 183 (1988) Practice for Sanpling and the
Amount of Testing of Hydraulic Cenent
ASTM D 5 (1986) Penetration of Bituni nous
Material s
ASTM D 75 (1987) Practices for Sanpling Aggregates
ASTM D 140 (1988) Practices for Sanpling Bituni nous
Material s
ASTM D 242 (1985; R 1990) Mneral Filler for
Bi t um nous Pavi ng M xtures
ASTM D 422 (1963; R 1990) Particle-Size Analysis
of Soils
ASTM D 1559 (1989) Resistance to Plastic Flow of
Bi t um nous M xtures using Marshall
Appar at us
ASTM D 1856 (1979; R 1984) Recovery of Asphalt from

Sol uti on By Abson Method."
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ASTM D 2041 (1991) Theoretical Maxi mum Specific
Gravity and Density of Bitum nous
Pavi ng M xtures

ASTM D 2172 (1992) Quantitative Extraction of

Bi tumen from Bi tumi nous Pavi ng
M xtures

ASTM D 2216 (1990) Laboratory Determ nation of
Water (Moisture) Content of Soil,
and Rock

ASTM D 3381 (1983) Viscosity-G aded Asphalt Cenent
for Use in Pavenent Construction

ASTM D 3515 (1989) Hot-M xed, Hot-Laid Bituni nous
Pavi ng M xtures

ASTM D 4318 (1984) Test Method for Liquid Limt,

Plastic Limt and Plasticity |Index of
Soil's

1.2 SUBM TTALS

Government approval is required for submttals with a "GA" designation; subnittals

having an "FI O' designation are for information only. The follow ng shall be

submitted in accordance with SECTION 01330: SUBM TTAL PROCEDURES:

1.2.1 SD-09, Reports

Bi t um nous Pavenent; GA.

Copi es of test results.

1.2.2 SD- 18, Records

Waybill's and Delivery Tickets; GA

Waybill's and delivery tickets, during progress of the work.

1.3 PLANT, EQUI PMENT, MACHI NES, AND TOOLS

1.3.1 Ceneral

The bitum nous plant shall be of such capacity to produce the quantities of

bi tum nous m xtures required. Hauling equipnent, paving machines, rollers,

m scel | aneous equi pnment, and tools shall be provided in sufficient numbers and
capacity and in proper working condition to place the bitum nous paving m xtures
at a rate equal to the plant output.

1.3.2 Mxing Plants

The mi xing plant shall be an automatic or semiautomatic controlled comrercially
manuf actured unit designed and operated to consistently produce a mixture wthin
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the job-mix formula (JMF). The plant shall have a m nimum capacity of 100 netric
tons per hour. Drum m xers shall be prequalified at the production rate to be
used during actual mix production. The prequalification tests will include
extraction and recovery of the asphalt cenent in accordance with ASTM D 2172 and
ASTM D 1856. The penetration of the recovered asphalt binder shall not be |ess
than 60 percent of the original penetration, as neasured in accordance with

ASTM D 5.

1.3.3 Strai ghtedge

The Contractor shall furnish and maintain at the site, in good condition, one
10-f oot straightedge for each bitunm nous paver. Straightedge shall be made
avai |l abl e for Governnent use. Straightedges shall be constructed of al um num or
ot her lightweight metal and shall have bl ades of box or box-girder cross section
with flat bottomreinforced to insure rigidity and accuracy. Straightedges shal
have handles to facilitate novenent on pavenent.

1.4 WVEATHER LI M TATI ONS

Unl ess ot herwi se directed, bitum nous courses shall not be constructed when
tenmperature of the surface of the existing pavenent or base course is bel ow
40 degrees F.

1.5 PROTECTI ON OF PAVEMENT

After final rolling, no vehicular traffic of any kind shall be pernmitted on the
paverment until the pavenent has cooled to 140 degrees F

1.6 GRADE AND SURFACE- SMOOTHNESS REQUI REMENTS

Fi ni shed surface of bitum nous courses, shall conformto gradeline and el evations
shown and to surface-snpothness requirements specified.

1.6.1 Plan G ade

The grade of the conpleted surface shall not deviate nore than 0.05 foot fromthe
pl an grade.

1.6.2 Surface Snpot hness

VWhen a 10-foot straightedge is laid on the surface parallel with the centerline of
t he paved area or transverse to the pavenent edge, the surface shall vary not nore
than 1/4 inch fromthe straightedge.

1.7 GRADE CONTROL

Li nes and grades shall be established and maintai ned by means of |ine and grade
stakes placed at site of work. Elevations of bench marks used by the Contractor
for controlling pavement operations at the site of work will be deterni ned,
establ i shed, and nmintai ned by the Governnent. Finished paverment el evations shal
be established and controlled at the site of work by the Contractor in accordance
wi th bench mark el evati ons furnished by the Contracting O ficer.

1.8 SAMPLI NG AND TESTI NG
1.8.1 Aggregate Sources

1.8.1.1 Cenera
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Sanpl es of aggregates shall be obtained by the Contractor for approval of
aggregat e sources and stockpiles prior to the start of production and at tines
during production of the bitum nous nmixtures. Tines and points of sanpling wll
be designated by the Contracting Officer. Sanples will be the basis of approva
of specific sources of stockpiles of aggregates for aggregate requirenents.

Unl ess ot herwi se directed, ASTM D 75 shall be used in sanpling coarse and fine
aggregate, and ASTM C 183 shall be used in sanpling nmneral filer. Al tests
necessary to determ ne conpliance with requirements specified herein will be
performed by the Contractor

1.8.1.2 Sources

Sources of aggregates shall be selected well in advance of the time the materials
are required in the work. If a previously devel oped source is sel ected, evidence
shal |l be submitted 15 days before starting production, indicating that the
central -plant hot-m x bitum nous pavenents constructed with the aggregates have
had a satisfactory service record of at |least five years under sinmlar climtic
and traffic conditions. The Contracting Oficer will nake such tests and ot her

i nvestigations as necessary to determ ne whet her aggregates neeting requirenents
speci fied herein can be produced from proposed sources. |If a sanple of materia
froma new source fails to neet specification requirenents, the materia
represented by the sanple shall be replaced, and the cost of testing the replaced
sample will be at the expense of the Contractor. Approval of the source of
aggregate does not relieve the Contractor of responsibility for delivery at the
jobsite of aggregates that neet the requirements specified herein.

1.8.2 Bitum nous Materials

Bi tum nous materials shall be sanmpled in accordance with ASTM D 140. Tests
necessary to determ ne conformance with requirenents specified herein shall be
performed by the Contractor. Sources where bitum nous nmaterials are obtained
shal |l be selected in advance of the tinme when materials will be required in the
work. Samples shall be taken before and during construction when shipments of
bi tum nous materials are received or when necessary to assure some condition of

handl i ng or storage has not been detrinmental to the bituminous material. The
samples will be taken by the Contractor
1.8.3 Sanpling and testing of bituminous materials will be performed by the

Contractor.
1.9 DELIVERY, STORAGE, AND HANDLI NG OF MATERI ALS
1.9.1 Mneral Aggregates

M neral aggregates shall be delivered to the site of the bitunminous nm xing pl ant
and stockpiled in such manner as to preclude fracturing of aggregate particles,
segregation, contamination, or intermingling of different materials in the
stockpiles or cold-feed hoppers. Mneral filler shall be delivered, stored, and
i ntroduced into the mxing plant in a manner to preclude exposure to noisture or
ot her detrinental conditions.

1.9.2 Bitum nous Materials

Bi tum nous materials shall be maintained at appropriate tenperature during storage
but shall not be heated by application of direct flane to walls of storage tanks
or transfer lines. Storage tanks, transfer |lines, and wei gh buckets shall be

t horoughly cl eaned before a different type or grade of bitunmen is introduced into
the system The asphalt cenent shall be heated sufficiently to allow satisfactory
punpi ng of the material; however, the storage tenperature shall be maintained

bel ow 300 degrees F
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1.10 ACCESS TO PLANT AND EQUI PMENT

The Contracting O ficer shall have access at all times to all parts of the paving
pl ant for checking adequacy of the equipnment in use; inspecting operation of the
plant; verifying weights, proportions, and character of materials; and checking
tenmperatures maintained in preparation of the m xtures.

1.11 WAYBI LLS AND DELI VERY TI CKETS

Before the final statenment is allowed, the Contractor shall file with the
Contracting Officer certified waybills and certified delivery tickets for al
aggregates and bitum nous materials actually used in construction.

PART 2 PRODUCTS
2.1 BITUM NOUS HOT M X

Bi tum nous hot m x shall consist of coarse aggregate, fine aggregate, nminera
filler, bitum nous material, and approved additives, if required, of the qualities
and in the proportions specified and shall conformto the requirements contained

i n paragraphs: PROPORTI ONI NG OF M XTURE and ACCEPTABI LI TY OF WORK

2.1.1 Aggregates

Aggregates shall consist of crushed stone, crushed gravel, gravel, screening,

sand, and mineral filler, as required. The portion of materials retained on the
No. 4 sieve shall be known as coarse aggregate, the portion passing the No. 4
sieve and retained on the No. 200 sieve as fine aggregate, and the portion passing
the No. 200 sieve as mineral filler. Aggregate gradation as determ ned by ASTM C
117 and ASTM C 136 shall conformto gradation(s) specified in TABLE I. TABLE I is
based on aggregates of uniformspecific gravity; the percentage passing various
sieves may be changed by the Contracting O ficer when aggregates of varying
specific gravities are used. Adjustnments of percentage passing various sieves nmay
be changed by the Contracting O ficer when aggregates vary by nore than 0.2 in
specific gravity.

TABLE I . AGGREGATE GRADATI ON
Limts of

Si eve Size Proposed Gradation Oper ation Range Contract Conpliance
3/4 inch 100 100

1/ 2 inch 95-100 89-100

3/8 inch 80- 95 75-100

No. 4 59- 66 X +5 X + 8

No. 8 43-49 X +5 X + 8

No. 30 22-27 X +5 X + 8

No. 200 3-8 0 - 11

In TABLE | above, the symbol "x" is the gradation which the Contractor proposed to
furnish for the specific sieve. The proposed gradation shall neet the gradation
shown in the table under "Limits of the Proposed Gradation". Changes from one m x
desi gn to another shall not be made during the progress work unless pernmitted by the
Contracting Oficer. However, changes in proportions to conformto the approved m x
design shall not be considered changes in the m x design

2.1.1.1 Coarse Aggregate
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Coarse aggregate shall consist of clean, sound, durable particles neeting the
foll owi ng requirenents.

a. Percentage of |oss shall not exceed 40 after 500 revol utions, as deterni ned
in accordance with ASTM C 131.

b. Percentage of loss shall not exceed 18 after five cycles performed in
accordance with ASTM C 88, using nagnesi um sul f ate.

2.1.1.2 Fine Aggregate

Fi ne aggregate shall consist of clean, sound, durable particles including natura
sand or crushed stone, or gravel that neets requirenments for wear and soundness
specified for coarse aggregate. The fine aggregate shall have a plasticity index of
2 percent or less and a liquid limt of 35 percent or |ess when tested in accordance
with ASTM D 4318. Fine aggregate produced by crushing gravel shall have at |east 90
percent by weight of crushed particles having two or nore fractured faces in the
portion retained on the No. 30 sieve. This requirenment shall apply to the materia
bef ore bl ending with natural sand when blending is necessary. Quantity of natura
sand to be added to the m xture shall not exceed 25 percent by weight of coarse and
fine aggregate and nateri al passing the No. 200 sieve. Natural sand shall be clean
and free fromclay and organic matter. Percentage of |oss shall not exceed 18 after
five cycles of the soundness test performed in accordance with ASTM C 88, using
magnesi um sul f at e.

2.1.1.3 Mneral Filler

M neral filler shall conformto ASTM D 242.

Grain _size in mm Per cent Fi ner
0. 05 70-100
0.02 35-65
0. 005 10-22

Grain size shall be deternmined in accordance with ASTM D 422.

2.1.2 Bitum nous Mterial

Asphalt cement shall conformto ASTM D 3381, Grade AR-8,000 or AR-4, 000.
2.1.3 Additives

The use of additives such as antistripping and antifoaning agents is subject to
approval .

2.2 PROPORTI ONI NG OF M XTURE
2.2.1 Job Mx Formul a

The JMF for the bitum nous mixture shall be subnmitted by the Contractor and no
bi tum nous shall be manufactured until it has been approved by the Contracting
Oficer. No payment will be nade for mxtures produced prior to the approval of the
JMF. The formula will indicate the percentage of each sieve fraction of aggregate,
the percentage of asphalt, and the tenperature of the conpleted nmixture when
di scharged fromthe mixer. Tolerances are given in TABLE Il for asphalt content,
tenperature, and aggregate grading for tests conducted on the m x as discharged from
the m xing plant; however, the final evaluation of aggregate gradation and asphalt
content will be based on paragraph: ACCEPTABI LITY OF WORK. Bitum nous nix that
devi ates nore than 25 degrees F from the JMF shall be rejected. The JMF may be
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adj usted during construction to i nprove paving m xtures.
subject to the approval of the Contracting Oficer.
job-mx formula shall be between 4 and 6.

TABLE I'l1. JOB-M X TOLERANCES

Materi a
Aggregate passing No. 4 sieve or |arger
Aggr egat e passing Nos. 8, 16, 30, and 50 sieves
Aggregat e passing Nos. 100 and 200 sieves
Bi t unen
Tenperature of m xing
2.2.2 Test Properties of Bitum nous M xtures

neet
sampl es will

Fi ni shed ni xture shal
with ASTM D 1559. Al
on each side of sanple.
specified below, the paving operation
nonconpl i ance is determined and corrected.

shall be

2.2.2.1 sStability, Flow, and Voids

and voids are shown

Requi rements for stability, flow,
respectively.

nonabsorptive and absorptive aggregates,

TABLE I'11.

Stability mnimum pounds

Fl ow maxi mum 1/100-inch units

Voids total mix, percent (1)

Voids filled with bitumen, percent (2)

(1) The Contracting Oficer may permt
gyratory nmethod of design is used to develop the JM-.

(2) The Contracting O ficer may permt
filled with bitumen in order to stay within linmts for

TABLE I V. ABSORPTI VE- AGGREGATE M XTURE

Stability mnimum pounds

Fl ow maxi mum 1/100-inch units

Voids total mx, percent (1)

Voids filled with bitumen, percent (2)

(1) The Contracting Oficer may permt
gyratory nmethod of design is used to develop the JM-.

(2) The Contracting Oficer may permt
filled with bitumen in order to stay within linmts for
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When bitum nous mxture fails to neet
st opped

in TABLES 11l and

deviation fromlimts specified for
percent voids tota

deviation fromlimts specified for
percent voids tota
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Adj ustments to the JMF are

in the

Tol er ance,
Plus or M nus
5 percent
4 percent
2 percent

0. 25 percent
25 degrees F

requi rements described bel ow when tested in accordance
be conpacted with 50 bl ows of specified hanmer

the requirenents
until the cause of

IV for

NONABSORPTI VE- AGGREGATE M XTURE

Asphalt M x

500
20
3-5
75-85

deviations from limts specified when

voi ds
m Xx.

Asphalt M x
500

20
2-4
80- 90

deviations from limts specified when

voi ds
m Xx.
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a. Wen the water-absorption value of the entire blend of aggregate does not
exceed 2.5 percent as determ ned in accordance with ASTM C 127 and ASTM C 128, the
aggregate is designated as nonabsorptive. The theoretical specific gravity conputed
fromthe apparent specific gravity or ASTM D 2041 will be used in conputing voids
total mx and voids filled with bitumen, and the mi xture shall nmeet requirements in
TABLE 111.

b. Wen the water-absorption value of the entire blend of aggregate exceeds
2.5 percent as deternmined in accordance with ASTM C 127 and ASTM C 128, the aggregate
is designated as absorptive. The theoretical specific gravity conputed fromthe
bul k-i nmpregnat ed specific gravity nmethod contained in ASTM D 2041 shall be used in
comput i ng percentages of voids total mix and voids filled with bitunen; the mixture
shal |l neet requirements in TABLE |V.

2.2.2.2 Stability

The index of retained stability nust be greater than 75 percent as determ ned by
ASTM D 1559. When the index of retained stability is less than 75, the aggregate
strippi ng tendenci es may be countered by the use of hydrated linme or by treating the
bi tumen with an approved antistripping agent. The hydrated Iine is considered as
m neral filler and should be considered in the gradation requirenents. The anpunt
of hydrated linme or antistripping agent added to bitunmen shall be sufficient, as
approved, to produce an index of retained stability of not less than 75 percent. No
addi tional paynent will be nade to the Contractor for addition of antistripping agent
required.

PART 3 EXECUTI ON
3.1 BASE COURSE CONDI Tl ONI NG

The surface of the base course will be inspected for adequate conpaction and surface
tol erances. Unsatisfactory areas shall be corrected.

3.2 EXI STI NG PAVEMENT CONDI TI ONI NG

The existing asphalt pavenent shall be renoved and disposed off-site by the
Contractor prior to raising the |levees to the elevation indicated in the draw ngs.
The di sposed asphalt shall be the responsibility of the Contractor and shall conply
with the local and federal environmental |aws.

3.3 PREPARATI ON OF BI TUM NOUS M XTURES

Rates of feed of aggregates shall be regulated so that the noisture content and
tenmperature of aggregates will be within specified tol erances. Aggregates, mnera

filler, and bitumen shall be conveyed into the mixer in proportionate quantities
required to neet the JM. M xing tine shall be as required to obtain a uniform
coating of the aggregate with the bituminous material. Tenperature of bitumen at
tinme of mxing shall not exceed 300 degrees F. Tenperature of aggregate and m nera

filler in the mxer shall not exceed 325 degrees F when bitunmen is added. Overheated
and carboni zed m xtures or mxtures that foam shall not be used.

3.4 WATER CONTENT OF AGGREGATES

Dryi ng operations shall reduce the water content of nixture to less than 0.75

percent. The water content test will be conducted in accordance with ASTM D 2216;
the weight of the sanple shall be at |east 500 grans. If the water content is
determ ned on hot bin sanples, the water content will be a wei ghted average based on

conposi tion of blend.
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3.5 STORAGE OF BI TUM NOUS PAVI NG M XTURE

Storage shall conformto the applicable requirements of ASTM D 3515; however, in no
case shall the nixture be stored for nore than 4 hours.

3.6 TRANSPORTATI ON OF Bl TUM NOUS M XTURE

Transportation from paving plant to site shall be in trucks having tight, clean,
snooth beds lightly coated with an approved rel easi ng agent to prevent adhesion of
the mixture to the truck bodies. Excessive releasing agent shall be drained prior
to | oading. Each load shall be covered with canvas or other approved material of
anpl e size to protect mxture fromweather and to prevent |oss of heat. Loads that
have crusts of cold, unworkable material or that have beconme wet will be rejected.
Haul i ng over freshly placed material will not be pernitted.

3.7 SURFACE PREPARATI ON OF UNDERLYI NG COURSE

Prior to placing of the asphalt concrete, the underlying course shall be cleaned of
all foreign or objectionable matter with power broons and hand broons.

3.8 PRI ME COATI NG

Surfaces of previously constructed base course shall be sprayed with a coat of
bi tum nous material confornming to SECTION 02559: BI TUM NOUS PRI ME COAT.

3.9 TACK COATI NG

Cont act surfaces of previously constructed pavenent, curbs, manholes, and other
structures shall be sprayed with a thin coat of bitumnous material conformng to
SECTI ON 02558: Bl TUM NOUS TACK COAT.

3.10 PLACI NG

Bi t um nous courses shall be constructed only when the base course or existing
paverment has no free water on the surface. Bitumi nous nmixtures shall not be placed
wi t hout anple time to conplete spreading and rolling during daylight hours, unless
approved satisfactory artificial lighting is provided.

3.10.1 General Requirenents for Use of Mechanical Spreader

Range of tenperatures of m xtures, when dunped into the nmechanical spreader, shal

be as determ ned by the Contracting Oficer. Mxtures having tenperatures |ess than
225 degrees F when dunped into the nechanical spreader shall not be used. The
nmechani cal spreader shall be adjusted and the speed regul ated so that the surface of
the course being laid will be smpboth and conti nuous w thout tears and pulls, and of
such depth that, when conpacted, the surface will conform to the cross section
indicated. Placing with respect to center |line areas one may slope or high side of
areas with one-way sl ope shall be as directed. Placing of the m xture shall be as
nearly continuous as possi bl e, and speed of placing shall be adjusted, as directed,
to permt proper rolling. Wen segregation occurs in the mxture during placing, the
spreadi ng operation shall be suspended until the cause is determnmined and corrected.

3.10.2 Placing Strips Succeeding Initial Strips

In placing each succeeding strip after initial strip has been spread and conpacted

as specified below, the screed of the nmechanical spreader shall overlap the
previously placed strip 2 to 3 inches and be sufficiently high so that conpaction
produces a smooth dense joint. Mxture placed on the edge of a previously placed

strip by the mechani cal spreader shall be pushed back to the edge of the strip by use
of a lute. Excess mxture shall be renoved and wast ed.
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3.10.3 Handspreading in Lieu of Machi ne Spreading

In areas where the use of machine spreading is inpractical, the mxture shall be
spread by hand. Spreading shall be in a manner to prevent segregation. The mixture
shall be spread uniformy with hot rakes in a |oose |ayer of thickness that, when
conpacted, will conformto required grade, density, and thickness.

3.11 COWPACTI ON OF M XTURE

Rol ling shall begin as soon after placing as the mxture will bear a roller wthout
undue di splacenent. Delays in rolling freshly spread m xture will not be pernitted.
After initial rolling, prelimnary tests of grade and snoot hness shall be made by the
Contractor. Deficiencies shall be corrected so that the finished course will conform
to requirenents for grade and snoot hness specified herein. Gade and snoot hness wil |
be checked in each section of conpleted pavenent by the Contracting Oficer for
conmpliance and will be evaluated as specified in paragraph: ACCEPTABILITY OF WORK.
After the Contractor is assured of meeting grade and snoot hness requirenents, rolling
shall be continued until a mat density of 97.0 to 100.0 percent and a joint density
of 95.0 to 100.0 percent of density of |aboratory-conpacted speci nens of the sanme
m xture is obtained. The density will be determ ned and eval uated as specified in
par agr aph: ACCEPTABI LITY OF WORK. Pl aces inaccessible to rollers shall be
t horoughly conmpacted with hot hand tanpers.

3.11.1 Testing of Mxture

At the start of the plant operation, a quantity of m xture shall be prepared that is
sufficient to construct a test section at |east 50 feet long, two spreader wi dths
wi de and of thickness to be used in the project. Mxture shall be placed, spread,
and rolled with equiprment to be used in the project and in accordance with the
requi renents specified above. This test section shall be tested and evaluated as a

section and shall conform to all specified requirenents. If test results are
satisfactory, the test section shall remain in place as part of the conpleted
pavement . If tests indicate that the pavenent does not conform to specification
requi renents, necessary adjustnents to plant operations and rolling procedures shall
be made i medi ately, and test section will be evaluated as specified in paragraph:
ACCEPTABI LITY OF WORK. Additional test sections, as directed, shall be constructed
and sanpled for conformance to specification requirenents. In no case shall the

Contractor start full production of a bituminous course m xture w thout approval.
3.11.2 Correcting Deficient Areas

M xtures that becone contami nated or are defective shall be renoved to the full
t hi ckness of the course. Edges of the area to be renpved shall be cut so that sides
are perpendi cul ar and parallel to the direction of traffic and so that the edges are
vertical. Edges shall be sprayed with bitum nous materials conformng to SECTI ON
02558: Bl TUM NOUS TACK COAT. Fresh paving m xture shall be placed in the excavated
areas in sufficient quantity so that the finished surface will conformto grade and
snmoot hness requirenents. Paving nmixture shall be conpacted to the density specified
herein. Skin patching of an area that has been rolled shall not be pernitted.

3.12 JO NTS
3.12.1 General

Joi nts between old and new pavenents, between successive work days, or joints that
have becone cold (less than 175 degrees F) shall be made to insure continuous bond

between the old and new sections of the course. Al joints shall have the sane
texture and snoothness as other sections of the course. Contact surfaces of
previously constructed pavenents coated by dust, sand, or other objectionable
material shall be cleaned by brushing or shall be cut back as directed. VWhen

directed by the Contracting Oficer, the surface against which new naterial is placed
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shall be sprayed with a thin, uniform coat of bituminous material conformng to
SECTION:  BI TUM NOQUS TACK COAT. Material shall be applied far enough in advance of
pl acement of a fresh mixture to insure adequate curing. Care shall be taken to
prevent danmage or contam nation of the sprayed surface.

3.12.2 Transverse Joints

The roller shall pass over the unprotected end of a strip of freshly placed materia
only when placing is discontinued or delivery of the mxture is interrupted to the
extent that the material in place may becone cold. 1In all cases, prior to continuing
pl acement, the edge of previously placed pavenent shall be cut back to expose an even
vertical surface for full thickness of the course. |In continuing placement of a
strip, the nechanical spreader shall be positioned on the transverse joint so that
sufficient hot mxture will be spread to obtain a joint after rolling that conforns
to the required density and snoot hness specified herein.

3.13 ACCEPTABI LI TY OF WORK
3.13.1 Genera
3.13.1.1 Section Eval uation

In order to eval uate aggregate gradation, asphalt content, and density, one random
sanpl e shall be taken fromthe nmiddle of a section and one taken fromthe joint. A
coring machine will be used for taking sanples fromthe conpleted pavenent. Core
sanples will be taken with the coring nachine centered over the joint. After air
drying to a constant weight, random sanpl es obtained fromthe area shall be used for
density deternmination in accordance with ASTM D 1559. Sanpl es for deternining
asphalt content and aggregate gradation shall be taken fromloaded trucks within each
section placed. Asphalt content shall be determ ned in accordance with ASTM D 2172,
Met hod A or B. Aggregate gradation shall be determined for the m x by testing the
recovered aggregate in accordance with ASTM C 136 and ASTM C 117.

3.13.1.2 Section Failure

When a section of material fails to nmeet the specification requirenments, that section
shall be renoved and repl aced or accepted at a reduced price. The |owest percent
paynment for any pavement characteristic (i.e., gradation, asphalt content, density,
grade, and snoot hness) defined bel ow shall be the percent payment for that section
The percent payment is based on the pavenment characteristics and the contract unit
price.

3.13.1.3 Optional Sanpling and Testing

The Contracting O ficer reserves the right to sanple and test any area which appears
to deviate fromthe specification requirements. Testing in these areas will be in
addition to the section testing, and the requirenments for these areas will be the
sane as those for a section.

3.13.2 Aggregate Gradation

The nean absol ute deviation of a section aggregate gradations fromthe JMF for each
sieve size will be evaluated and conpared with TABLE V. The percent paynment based on
aggregate gradation shall be the |lowest value determined for any sieve size in
TABLE V. All tests for aggregate gradation will be conpleted and reported within
24 hours after conpletion of construction of each section. The conputation of nean
absol ute deviation for one sieve size is illustrated bel ow

Exanpl e:  Assune the foll owing JMF and section test results for aggregate gradation

Percent by Wi ght Passing Sieves
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Si eve Test Test Test Test
Size JVE No. 1 No. 2 No. 3 No. 4
3/4 inch 100 100 100 100 100
1/ 2 inch 88 87 88 90 88
3/8 inch 75 72 77 78 74
No. 4 64 60 65 67 62
No. 8 53 50 56 57 52
No. 16 42 39 44 45 41
No. 30 32 30 34 35 32
No. 50 20 17 20 22 21
No. 100 10 8 10 10 11
No. 200 6 4 7 8 6

Mean Absol ute Deviation (for No. 200 seive) = ((Absolute value of 4-6) + (Absolute
val ue of 7-6) + (Absolute value of 8-6) + (Absolute value of 6-6))/4 = (2 + 1 + 2 +
0)/4 = 1.25

The nean absol ute deviation for other sieve sizes can be determined in a simlar way
for this exanple to be:

Si eve 3/4 1/ 2 3/8

Size inch inch inch No. 4 No. 8 No. 16 No. 30 No. 50 No. 100
Mean 0 0.75 2.25 2.50 2.75 2.25 1.75 1.50 0.75
Absol ut e

Devi ati on

The | east percent payment based on any sieve size listed in TABLE V would be 98
percent for the No. 200 sieve. Therefore for this exanple the percent paynent based
on aggregate gradation is 98 percent.

TABLE V. PERCENT PAYMENT BASED ON MEAN ABSOLUTE DEVI ATI ON
OF AGGREGATE GRADATI ONS FROM JMF

Si eve Percent Payment Based On Mean Absol ute Deviation from JM-
Si ze 0.0-1.0 1.1-2.0 2.1-3.0 3.1-4.0 4.1-5.0 5.1-6.0 Above 6.0
3/4 inch 100 100 100 100 98 95 90
1/2 inch 100 100 100 100 98 95 90
3/8 inch 100 100 100 100 98 95 90
No. 4 100 100 100 100 98 95 90
No. 8 100 100 100 98 95 90 reject
No. 16 100 100 100 98 95 90 reject
No. 30 100 100 100 98 95 90 reject
No. 50 100 100 100 98 95 90 reject
No. 100 100 98 95 90 90 reject reject
No. 200 100 98 90 reject reject reject rej ect

3.13.3 Asphalt Content

The nean absolute deviation of a section asphalt contents from the JMF will be
eval uated and conpared with TABLE VI. The percent paynent based on asphalt content
shall be the value determined in TABLE VI. Asphalt content tests shall be conpleted
and reported within 24 hours after construction of the section.

TABLE VI. PERCENT PAYMENT BASED ON ASPHALT CONTENT

Mean Absol ute Devi ati on of Extracted
Asphalt Content from JMF Per cent Paynent

| ess than 0. 25 100
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0.25-0.30 98

0.31-0.35 95

0.36-0.40 90

above 0. 40 reject
3.13.4 Density
The average density will be expressed as a percentage of the |aboratory density. The
| aboratory density for each area will be determ ned in accordance with ASTM D 1559.
Laboratory sanples will be prepared fromasphalt m xture which has not been reheated.
Samples will be conpacted at 250 degrees F within 2 hours of the tine the m xture was
prepared at the asphalt plant. Laboratory sanples will be prepared in accordance

with ASTM D 1559.

3.13.4.1 Field Density

The field density will be determ ned and conpared with TABLE VII. The percent
paynment based on density shall be the | owest value determ ned from TABLE VII. The
percent paynment based on area density will be for all of the material placed in the
ar ea.
TABLE VII. PERCENT PAYMENT BASED ON DENSI TY
Average Section Density
(4 Cores) Per cent Paynent
97.0-100.0 100.0
96.9 100.0
96.8-100.1 99.9
96.7 99.8
96. 6- 100. 2 99.6
96.5 99.4
96. 4-100. 3 99.1
96. 3 98.7
96. 2-100. 4 98.3
96.1 97.8
96. 0-100. 5 97.3
95.9 96. 3
95. 8-100. 6 94.1
95.7 92.2
95. 6-100. 7 90. 3
95.5 87.9
95. 4-100. 8 85.7
95.3 83.3
95.2-100.9 80. 6
95.1 78.0
95.0-101.0 75.0
bel ow 95. 0,
above 101.0 rej ect

3.13.4.2 Section Density

Al density results on a section will be conpleted and reported within 24 hours after
construction of that lot. \Wen the Contracting O ficer considers it necessary to
take additional sanples for density measurenents, sanples will be taken in groups of
four cored sanples. The percent paynent will be determ ned for each additional group
of four sanples and averaged with the percent payment for the original group to
determne the final percent payment. The Contractor shall fill all sanple holes with
hot m x and conpact.

3.13.5 G ade
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Grade-conformance tests will be conducted by the Government. The finished surface
of the pavenent will be tested for conformance with plan-grade requirements. Wthin
5 working days after conpletion, the Contracting Oficer will informthe Contractor
in witing of results of grade-conformance tests. The finished grade of each

paverment area shall be determined by running lines of levels at intervals of 25 feet
or less longitudinally and transversely to determne the elevation of the conpleted
paverment. \When nore than 5 percent of all measurements nade within an area are
outside the tolerances specified in paragraph: GRADE AND SURFACE- SMOOTHNESS
REQUI REMENTS, the paynent for that lot will not exceed 95 percent of the bid price.
In areas where the grade exceeds the plan-grade tol erances given in paragraph: GRADE
AND SURFACE- SMOOTHNESS REQUI REMENTS by nore than 50 percent, the Contractor shal
remove the deficient area and replace with fresh paving m xture at no additional cost
to the Governnment. Sufficient material shall be renoved to allow at |least 1 inch of
asphalt concrete to be placed. Skin patching for correcting | ow areas or planing for
correcting high areas shall not be permtted.

3.13.6 Surface Snoot hness

After conpletion of final rolling of a area, the conpacted surface will be tested by
the Contracting Oficer with a 10-foot straightedge. Measurenments will be made
per pendi cul ar to and across all pavenment sections at di stances spread 25 feet apart.
Locati on and deviation from strai ghtedge of all measurements will be recorded. When
nore than 5 percent of all neasurenments in a section exceed the specified tol erance,
the unit price for that section shall not exceed 95 percent of the bid price. The
Contractor shall renove the deficient area and replace with fresh paving m xture of
the same nix design at no additional cost to the Governnent. Sufficient materia
shall be renoved to allow at least 1 inch of asphalt concrete to be placed. Skin
patching for correcting | ow areas or planing for correcting high areas shall not be
permtted.

-- End of Section --
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SECTI ON 02558

Bl TUM NOUS TACK COAT

PART 1  GENERAL

1.1 REFERENCES

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

AMERI CAN SOCI ETY OF TESTI NG AND MATERI ALS (ASTM

ASTM D 140 (1993) Sanpling Bitum nous Materials
ASTM D 977 (1991) Enul sified Asphalt
ASTM D 2995 (1993) Determ ning Application Rate of

Bi t um nous Distributors

1.2 SUBM TTALS

Government approval is required for submttals with a "GA" designation; subnittals
having an "FI O' designation are for information only. The follow ng shall be
submitted in accordance with SECTION 01330: SUBM TTAL PROCEDURES

1.2.1 SD-09, Reports

Tests; GA

Copies of all test results, within 24 hours of conpletion of tests. Certified
copi es of the manufacturer's test reports indicating conpliance with applicable

specified requirenents, not |ess than 30 days before the material is required in
t he work.

1.2.2 SD- 18, Records

Waybill's and Delivery Tickets; GA

Waybill's and delivery tickets, during progress of the work. Before the fina
statenment is allowed, certified waybills and certified delivery tickets for al
bi tum nous material used in the construction of the pavenent covered by the
contract shall be filed.

1.3 PLANT, EQUI PMENT, MACHI NES AND TOOLS

1.3.1 Ceneral Requirenments

Al'l plant, equipnent, machines and tools used in the work shall be subject to
approval and shall be maintained in a satisfactory working condition at all tines.

1.3.2 Bituminous Distributor
The distributor shall have pneumatic tires of such size and number to prevent
rutting, shoving or otherw se damagi ng the base surface or other layers in the

paverment structure. The distributor shall be designed and equi pped to spray the
bi tum nous material in a uniformcoverage at the specified tenperature, at readily

SECTI ON 02558 PACGE 1



RHC, WHI TTI ER NARROWS DAM TO FI RESTONE BOULEVARD DACWD9- 99- B- 0001

determ ned and controlled rates with an all owable variation fromthe specified
rate of not nmore than plus or minus 5 percent, and at variable w dths.

Di stributor equiprment shall include a separate power unit for the bitunen punp,
full-circulation spray bars, tachometer, pressure gauges, vol ume-measuring

devi ces, adequate heaters for heating of naterials to the proper application
tenmperature, a thernonmeter for reading the tenperature of tank contents, and a
hand hose attachment suitable for applying bitum nous material manually to areas
i naccessible to the distributor. The distributor shall be equipped to circul ate
and agitate the bitum nous material during the heating process.

1.3.3 Power Broons and Power Bl owers

Power broons and power bl owers shall be suitable for cleaning the surfaces to
which the tack coat is to be applied.

1.4 WEATHER LI M TATI ONS

Tack coat shall be applied only when the surface to receive the tack coat is dry.
Tack coat shall be applied only when the atnospheric tenperature in the shade is
50 degrees F or above and when the tenperature has not been bel ow 35 degrees F for
the 12 hours prior to application.

PART 2 PRODUCTS

2.1 BITUM NOUS MATERI AL

Emul sified asphalt shall conformto ASTM D 977, G ade SS-1h.

PART 3 EXECUTI ON

3.1 PREPARATI ON OF SURFACE

| mredi ately before applying the tack coat all |oose material, dirt, clay, or other
obj ectionable material shall be removed fromthe surface to be treated. The area
to be tacked shall also be dry and cl ean.

3.2 APPLI CATI ON RATE

Bi tum nous material for the tack coat shall be applied in quantities of not |ess
than 0.05 gallon nor nore than 0.18 gallon per square yard of pavenent surface.

The exact quantities within the range specified, which may be varied to suit field
conditions, will be determ ned by the Contracting O ficer.

3.3 APPLI CATI ON TEMPERATURE

Asphalt application tenmperature shall provide an application viscosity between 20

and 100 seconds, Saybolt Furol, or between 40 and 200 centistokes, kinematic. The

tenmperature viscosity relation shall be furnished to the Contracting Oficer.
Enmul si ons

SS- 1h 70-160 degrees F

3.4 APPLI CATI ON
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Fol | owi ng preparation and subsequent inspection of the surface, the tack coat

shal |l be applied at the specified rate with uniformdistribution over the surface
to be treated. All areas and spots missed by the distributor shall be properly
treated with the hand spray. Followi ng application of the tack nmaterial and prior
to application of the succeeding | ayer of pavenent, the tack shall be allowed to
cure and to obtain evaporation of any volatiles or noisture. Until the succeeding
| ayer of pavenent is placed, the tacked area shall be maintained by protecting the
surface agai nst damage and by repairing and retacki ng deficient areas at no
additional cost to the Governnment. |If required, clean dry sand shall be spread to
ef fectively blot up any excess bitum nous material. No snoking, fires, or flanes
other than the heaters that are a part of the equipnent shall be permitted within
25 feet of heating, distributing, and transferring operations of bitum nous
materi al other than bitum nous enul sions.

3.5 FIELD QUALITY CONTROL

Sanpl es of the bitum nous material shall be tested for conpliance with the
applicabl e specified requirenents. A sanple shall be obtained and tested by the
Contractor for every 2500 gallons of bitum nous material used.

3.6 SAMPLI NG AND TESTI NG

3.6.1 General Requirenents

Sanpling and testing shall be performed by an approved comrercial testing

| aboratory or by facilities furnished by the Contractor. No work requiring
testing will be permitted until the facilities have been inspected and approved.

3.6.2 Sanpling

The sanpl es of bitum nous material, unless otherwi se specified, shall be in
accordance with ASTM D 140.

3.6.3 Initial Sanpling and Testing
3.6.3.1 Bitum nous Materials

Sources from whi ch bitum nous materials are to be obtained shall be sel ected and
notification thereof furnished the Contracting Oficer within 15 days after the
award of the contract.

3.6.3.2 Calibration Test

The Contractor shall furnish all equipnment, materials, and | abor necessary to

calibrate the bitum nous distributor. Calibration shall be made with the approved
job material and prior to applying the tack coat material to the prepared surface.
Cal i bration of the bitum nous distributor shall be in accordance with ASTM D 2995.

3.6.3.3 Trial Applications

As a prelimnary to providing the conplete tack coat, three |lengths of at |east
100 feet for the full width of the distributor bar shall be tacked to evaluate the
amount of tack that can be satisfactorily applied. Unless otherw se authorized,
the trial application rate of bitum nous materials shall be applied in the anpunt
of 0.05 gallon per square yard. Oher trial applications shall be nade using
various anpbunts of material as may be deenmed necessary.

3.6.4 Sanpling and Testing During Construction
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Quality control sanmpling and testing shall be performed as required in paragraph:
FI ELD QUALI TY CONTROL.

-- End of Section --
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SECTI ON 02559

Bl TUM NOUS PRI ME COAT

PART 1 GENERAL
1.1 REFERENCES

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

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM D 140 (1988) Sanpling Bitum nous Materials
ASTM D 2027 (1976; R 1986) Cutback Asphalt (Medium Curing Type)
ASTM D 2995 (1984; R 1989) Determ ning Application Rate of

Bi tum nous Distributors

1.2  VWAYBILLS AND DELI VERY TI CKETS
Copi es of waybills or delivery tickets shall be submitted during the progress of the
wor K. Before the final statement is allowed, the Contractor shall file with the
Contracting O ficer certified waybills and certified delivery tickets for all bitunm nous
materials actually used in the construction of the pavenent covered by the contract. The
Contractor shall not remove bitum nous material fromthe tank car or storage tank until
the initial outage and tenperature neasurenents have been taken. The delivery or storage
units will not be released until the initial outage and tenperature neasurenents have
been taken by the Contracting O ficer; nor shall the contractor release the car or
storage tank taken until the final outage has been taken by the Contracting O ficer.
1.3 SUBM TTALS
The followi ng shall be subnitted in accordance with Section 01330: SUBM TTAL PROCEDURES.

SD- 09, Reports
Sanpling and testing;, GA
Sanmpling and testing shall be performed by an approved comercial testing | aboratory or
by facilities furnished by the Contractor. Copies of test results shall be furnished to
the Contracting Officer within 24 hours of conpletion of tests.

SD- 18, Records
Waybill's and delivery tickets; GA

Waybill's and delivery tickets, shall be submitted during progress of the work.

1.4  PLANT, EQUI PMENT, MACHI NES AND TOOLS
1.4.1 General Requirenents
Al'l plant, equipnent, machines and tools used in the work shall be subject to approval

and shall be nmaintained in a satisfactory working condition at all tines. The equi pnent
shal | be adequate and shall have the capability of producing the results specified.
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1.4.2 Bi t um nous Di stri butor

The distributor shall have pneumatic tires of such size and number to prevent rutting,
shoving, or otherwi se damaging the base surface or other layers in the pavenent
structure. It shall be designed and equipped to spray the bitum nous material in a
uni form double or triple lap at the specified tenperature, at readily determ ned and
controlled rates with an allowable variation fromthe specified rate of not nore than
plus or mnus 5 percent, and at variable widths. The pressure of the distributor shal
range from25 to 75 psi. Distributor equi pnent shall include a separate power unit for
the bitumen punp, full-circulation spray bars, tachoneter, pressure gauges,
vol ume- neasuring devices, adequate heaters for heating of materials to the proper
application tenperature, a thernmonmeter for reading the tenperature of tank contents, and
a hand hose attachment suitable for applying bituminous material manually to areas
i naccessible to the distributor. The distributor shall be equipped to circulate and
agitate the bitum nous material during the heating process.

1.4.3 Power Brooms and Power Bl owers

Power broonms and power blowers shall be suitable for cleaning the surfaces to which the
prime coat is to be applied.

1.4.4 St orage Tanks

Tanks shall be capable of heating the bitum nous material, under effective and positive
control at all tines, to the required tenperature. Heating shall be acconplished by
steamcoils, hot oil, or electricity. The equiprment shall be so designed that steam can
not get into the material. An arnored thernoneter shall be affixed to the tank so that
the tenperature of the bitum nous material nay be read at all tines.

1.5 WEATHER LI M TATI ONS

The prime coat shall be applied only when the subgrade, subbase, or base course is dry
enough to pronote uniform coverage and the desired penetration into the treated surface.
The prinme coat shall be applied only when the atnospheric tenperature in the shade is 50

degrees F or above and when the tenperature has not been bel ow 35 degrees F for the 12
hours prior to the application

PART 2 PRODUCTS
2.1 Bl TUM NOUS MATERI AL

Cut back asphalt shall conformto ASTM D 2027 G ade MC-250.

PART 3 EXECUTI ON

3.1 PREPARATI ON OF SURFACE

| medi ately before applying the prine coat, all |oose material, dirt, clay, or other
obj ectionable material shall be renoved fromthe surface to be treated. To assure a
uni form spread of the bitum nous material, the portion of the subgrade, subbase, or base
course prepared for treatnment, if excessively dry, shall be lightly sprinkled with water
i medi ately before the application, as directed.

3.2 PRI ME COATI NG

3.2.1 Application Rate

Bi tum nous material for the prine coat shall be applied in quantities of not |ess than
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0.10 gallon nor nore than 0.40 gallon per square yard of pavenent surface. The exact
quantities within the range specified, which may be varied to suit field conditions, wll
be determi ned by the Contracting O ficer.
3.2.2 Application Tenperature

NORMAL SPRAY APPLI CATI ON TEMPERATURES FOR

Cut back Asphalts

MC- 250 165- 270 degrees F

These tenperature ranges include or exceed the flash point of the
material, and care should be taken in their heating.

Cut back asphalt application tenperature shall provide an application viscosity between
250 and 500 centistokes, kinematic. The tenperature viscosity relation shall be
furnished to the Contracting Oficer.

3.2.3 Application

Fol | owi ng preparati on and subsequent inspection of the surface, the prine coat shall be
applied at the specified rate with uniformdistribution over the surface to be treated.
To obtain uniformapplication of the prine coat on the surface treated at the junction
of previous and subsequent applications, building paper shall be spread on the surface
for a sufficient distance back fromthe ends of each application so that the prime coat

may be started and stopped on the paper. |Inmediately after application, the building
paper shall be renoved and destroyed. All areas and spots nissed by the distributor
shall be properly treated with the hand spray. Fol | owi ng application of the prine

material, the surface shall be allowed to cure w thout being disturbed for a period of
at |least 48 hours or longer, as may be necessary to attain penetration into the treated
course and evaporation of the volatiles fromprinme material. As directed, sand shall be
spread to effectively blot up and cure any excess bitunm nous naterial. Until the
succeeding |layer of paverment is placed, the primed surface shall be maintained by
protecting the surface agai nst damage and by repairing and reprimng deficient areas at
no additional cost to the Governnent. No snoking, fire, or flanes other than the heaters
that are a part of the equipnent shall be pernmitted within 25 feet of heating,
di stributing, or transferring operation for bitum nous materials.

3.3 FI ELD QUALI TY CONTROL

Sanmpl es of the bitum nous material will be tested for conpliance with the applicable
specified requirements. A sanple shall be obtained and tested by the Contractor for
every 1000 gal l ons of bitum nous material used. Sanples of the bitum nous material used
wi Il be obtained by the Contractor as directed, under the supervision of the Contracting
Officer. The sample will be retained and tested by the Governnent at no cost to the
Contractor.

3.4 SAMPLI NG AND TESTI NG

3.4.1 General Requirenents

No work requiring testing will be pernmitted until the facilities have been inspected and
approved. The first test will be at the expense of the Government. Costs incurred for
subsequent inspections will be charged to the Contractor

3.4.2 Sanpl i ng

The sanples of bitum nous material, unless otherw se specified, shall be taken in
accordance with ASTM D 140.
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3.4.3 Initial Sanpling and Testing
3.4.3.1 Bi tum nous Materials

Sources from which bitunminous materials are to be obtained shall be selected and
notification thereof furnished the Contracting Oficer within 15 days after the award of
the contract. Certified copies of the manufacturer's test reports indicating conpliance
with applicable specified requirenents shall be submitted to the Contracting O ficer not
| ess than 30 days before the material is required in the work.

3.4.3.2 Cal i brati on Test

The Contractor shall furnish all equipnment, materials, and | abor necessary to calibrate
the bitum nous distributor. Calibration shall be nade with the approved job material and
prior to applying the prime coat material to the prepared surface. Calibration of the
bi tum nous distributor shall be in accordance with ASTM D 2995.

3.4.3.3 Trial Applications

As a prelimnary to providing the conplete prime coat, three lengths of at |east 100 feet
for the full width of the distributor bar shall be prinmed to evaluate the anount of prine
that can be satisfactorily applied. Unless otherwi se authorized, the trial application
rate of bitum nous materials shall be applied in the anpbunt of 0.25 gallon per square

yard. Oher trial applications shall be made using various amounts of nmaterial as may
be deemed necessary.

3.4.4 Sanpling and Testing During Construction
Quality control sanpling and testing shall be performed as required in paragraph: FIELD
QUALI TY CONTROL.

-- End of Section --
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SECTI ON 02580

PAVEMENT MARKI NGS

PART 1  GENERAL
1.1 REFERENCES
The publications listed below form a part of this specification to the extent
referenced. The publications are referred to in the text by basic designation only.
AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM
ASTM D 792 (1991) Density and Specific Gavity

(Rel ative Density) of Plastics by
Di spl acenent

ASTM E 28 (1992) Softening Point by Ring-and-Ball
Appar at us
FEDERAL SPECI FI CATI ONS ( FS)
FS TT-P-115 (Rev F) Paint, Traffic, (Hi ghway,
VWite, and Yell ow)
1.2 SUBM TTALS
Government approval is required for submittals with a "GA" designation; submittals
having an "FIO' designation are for information only. The followi ng shall be
submitted in accordance with SECTION 01330: SUBM TTAL PROCEDURES.
1.2.1 SD-01, Data
Equi pnent Lists; GA
Li sts of proposed equi pnent to be used in performance of construction work, including
descriptive data, and notification of proposed Contractor actions as specified in
this section.
1.3 DELIVERY AND STORACE
Al materials shall be delivered and stored in sealed containers that plainly show
t he designated name, fornula or specification nunber, batch number, color, date of

manuf acture, manufacturer's name, and directions, all of which shall be plainly
| egible at tine of use.

1.4 EQUI PMENT
Al'l machines, tools and equipment used in the performance of the work shall be

approved and naintained in satisfactory operating condition. Equipnment operating on
roads will display |ow speed traffic markings and traffic warning |lights.
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1.5 PAINT APPLI CATI ON EQUI PMENT

The equi prent to apply centerlines, edgelines and other |ongitudinal type markings
to the pavenent shall be a self-propelled or nmobil e-drawn pneumatic spraying machine
with suitable arrangenents of atom zing nozzles and controls to obtain the specified
results. The nachi ne shall have a speed during application not |ess than 5 nph, and
shal | be capable of applying the stripe widths indicated, at the paint coverage rate
specified in paragraph: APPLI CATI ON, and of even uniformthickness with clear cut
edges. The paint applicator shall have paint reservoirs or tanks of sufficient
capacity and suitable gages to apply paint in accordance with requirements specified.
Tanks shall be equipped with suitable air-driven nechanical agitators. The spray
mechani sm shal | be equi pped with quick-action val ves conveniently |ocated, and shal

i ncl ude necessary pressure regulators and gages in full view and reach of the
operator. Paint strainers shall be installed in paint supply lines to insure freedom
fromresidue and foreign matter that nay cause nmal function of the spray guns. The
pai nt applicator shall be readily adaptable for attachment of an air-actuated
di spenser for the reflective nmedia approved for use. Pneumatic spray guns shall be
provi ded for hand application of paint in areas where the nobile paint applicator
cannot be used.

1.6 SURFACE PREPARATI ON EQUI PMENT

1.6.1 Sandbl asti ng Equi prent

Sandbl asting equi prent shall include an air conpressor, hoses, and nozzles of proper
size and capacity as required for cleaning surfaces to be painted. The conpressor
shal | be capabl e of furnishing not Iess than 150 cfmof air at a pressure of not |ess
than 90 psi at each nozzle used, and shall be equipped with traps that will maintain
the conpressed air free of oil and water.

1.6.2 Waterblasting Equi pnent

The water pressure shall be specified at 2600 psi at 140 degrees F in order to
adequately clean the surfaces to be marked.

PART 2 PRODUCTS

2.1 PAINT

The paint shall be hombgeneous, easily stirred to snooth consistency and shall show
no hard settlenent or other objectionable characteristics during a storage period of
6 nonths. Paint shall conformto FS TT-P-115, color as indicated on the plans.
2.1.1 Drying Tinme

When installed at 70 degrees F and in thicknesses between 1/8 and 3/16 inch, the
conposition shall be conpletely solid and shall show no danmagi ng effect fromtraffic
after curing 15 minutes.

2.1.1.1 Softening Point

The conposition shall have a softening point of not |less than 194 degrees F when
tested in accordance with ASTM E 28.

2.1.1.2 Specific Gavity

The specific gravity of the conposition shall be between 1.9 and 2.2 as deternined
in accordance with ASTM D 792.

2.1.2 Portland Cenent Concrete Priner
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The primer for portland cenent concrete pavenents shall be an epoxy resin prinmer.
The prinmer shall be of the type recommended by the manufacturer of the thernoplastic
conposi tion.

PART 3 EXECUTI ON
3.1 SURFACE PREPARATI ON

Surfaces to be marked shall be thoroughly cleared before application of the pavenent
marking material. Dust, dirt, and other granular surface deposits shall be renoved
by sweeping, blowing, with conpressed air, rinsing with water or a conbi nation of
these methods as required. Pavenment surfaces shall be allowed to dry, when water is
used for cleaning, prior to striping or marking. Rubber deposits, surface |aitance,
exi sting paint markings, and other coatings adhering to the pavenment shall be
conpletely renmoved. Surfaces shall be recl eaned when work has been stopped due to
rain.

3.2 APPLI CATI ON
3.2.1 Genera

Al |l paverment markings and patterns shall be placed as indicated. The Contractor
shal | provide guide lines and tenpl ates as necessary to control paint application
Speci al precautions shall be taken in marking numbers, letters, and synbols. Edges
of markings shall be sharply outlined.

3.2.2 Paint

Pai nt shall be applied to clean, dry surfaces, and only when air and pavenent
tenmperatures are above 40 degrees F and | ess than 95 degrees F. Paint tenperature
shall be maintained within these sane limts. New asphalt pavenent surfaces and new
Portl and concrete cenent shall be allowed to cure for a period of not less than
30 days before applications of paint. Paint shall be applied pneumatically with
approved equi prent at rate of coverage specified herein.

3.2.3 Rate of Application

Nonrefl ective Markings: Paint shall be applied evenly to the pavenent surface to be
coated at a rate of 105 plus or mnus 5 square feet per gallon.

3.2.4 Drying

The maxi mum drying time requirements of the paint specifications will be strictly
enforced to prevent undue softening of bitunen, and pickup, displacenent, or
di scoloration by tires of traffic. |If there is a delay in drying of the markings,
painting operations shall be discontinued until cause of the slow drying is

det ermi ned and corrected.

3.2.4.1 Longitudinal Markings

All centerlines, edgelines, and other |ongitudinal type markings shall be applied
with a nobile applicator. Al special markings shall be placed with a portable
applicator, using the extrusion nethod.

-- End of Section --
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SECTI ON 2600
STONE PROTECTI ON
PART 1 GENERAL
1.1 REFERENCES

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

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM
ASTM C 88 (1990) Soundness of Aggregates
by Use of Sodium Sul fate or
Magnesi um Sul f at e

ASTM C 127 (1988) Specific Gavity and
Absorption of Coarse Aggregate

ASTM C 136 (1992) Sieve Analysis of Fine
and Coarse Aggregates

ASTM C 295 (1990) Petrographic Exam nation of
Aggregates for Concrete

ASTM C 535 (1989) Resistance to Degradation
of Large-Size Coarse Aggregate
by Abrasion and Inpact in the
Los Angel es Machi ne
ASTM D 1141 (1980) Substitute Ccean Water
U S. ARMY CORPS OF ENGI NEERS HANDBOOK FOR CEMENT AND CONCRETE ( CRD)
COE CRD-C 148 Met hod of Testing Stone for
Expansi ve Breakdown on Soaki ng
in Ethyl ene dycol
U S. ARMY CORPS OF ENG NEERS, LOS ANGELES DI STRI CT TESTI NG POLI CY
SPD TESTI NG PROCEDURE Wetting and Drying
SPD TESTI NG PROCEDURE Pet rographic and X-Ray Diffraction
PART 2 PRODUCTS
2.1 MATERI ALS
2.1.1 Definition
Angul ar St one. Stone which is obtained from bedrock deposits and is angular in
shape.
2.1.2 Ceneral
The Contractor shall make all arrangements, pay all royalties, and secure all permts
for the procurement, furnishing, and transporting of stone. The Contractor shall
vary the quarrying, processing, |oading, and placing operations, to produce the sizes

and quality of stone specified. |If the stone being furnished by the Contractor does
not fully neet all the requirenents of these specifications, the Contractor shall
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furnish, at no additional cost to the Government, other stone neeting the
requi rements of these specifications.

2.1.3 Stone from Project Excavation

Stone conforning to these specifications may not be available from the required
excavation(s). The required stone will need to be obtained fromoffsite sources.

2.1.4 Source Authorization

Before any stone is produced from a source for conpletion of the work under this
contract, the source of stone nust be authorized by the Contracting Oficer.
Aut hori zation of a stone source shall not be construed as a waiver of the right of
the Government to require the Contractor to furnish stone that conplies with these
specifications. Materials produced from|localized areas, zones or strata will be
rejected, when such materials do not conply with the specifications.

2.1.4.1 Source Devel opnent

Before a proposed source or sources of stone will be considered for sanpling and
testing, the Contractor must denonstrate that the source has sufficient stone to
fulfill the contract requirenents. If sufficient amounts of stone confornming to

these specifications are not available froma source or sources used in the work, the
Contractor shall subnit stone from another source for authorization

2.1.4.2 Source Docunentation

Aut hori zation of a proposed stone source will be based on test results and/or service
records. In general, current Corps of Engineers test results shall be required, as
outlined in paragraph: Quality Conpliance Testing, below In special cases,

however, the Contracting Oficer may elect to use either past Corps of Engi neers test
results or a conbination of service records, along with test results from other
agencies or private |aboratories. A service record is considered to be acceptable,
if stone fromthe proposed source has remai ned sound and functional after at |east
10 years of exposure on a project simlar to the one to be constructed under these
speci fications.

2.1.4.3 Potential Stone Sources
The following are a few of the sources reasonably near the project area, that have

ei ther undergone recent quality conpliance testing for use on Corps of Engineers
projects or have acceptable service records:

Sour ce Nane Nearest City

Al'l - Ameri can Asphal t Cor ona

At ki nson Ri versi de

Cor ona- Paci fic Cor ona

Pebbl y Beach Aval on (Santa Catalina I|sland)
Sl over Munt ai n Col ton

Pyrite Street Ri versi de

3M Cor ona

Fi sh Canyon Azusa

Listing of a stone source is not to be construed as authorization of all materials
from the source nor as a waiver of inspection and testing of the source. St one
produced from any listed source nust nmeet all the requirements set forth in these
speci fications. Listing of a stone source is also not to be construed as an
indi cation that the source can produce the total quantity of stone required for the
proj ect.
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2.1.4.4 (Quality Conpliance Testing

Samples for Corps of Engineers testing, as specified in paragraph: Sour ce
Docurent ati on, shall be submitted a minimum of 45 days in advance of the tine when
the stone will be required in the work. Stone froma proposed source or sources wll
be tested by the Government for quality conpliance. The first test shall be at
Gover nnent expense. However, if the stone fails the test, or if the Contractor
desires to utilize nore than one source, additional testing will be performed by the
Government, at the Contractor's expense. The cost of additional testing will be

deducted from paynment due the Contractor(in the amount of $4,500) for each sanple
tested. Al test sanples (500 pounds m nimum) shall be representative of the stone
source and shall be obtained by the Contractor, under the supervision of the
Contracting Officer’s Representative and delivered at the Contractor's expense to
a testing | aboratory approved by the Contracting O ficer’s Representative.

2.1.4.5 Stone Quality

Stone shall neet the follow ng test requirenents:

Test Test Met hod Requi r enent
Specific Gavity (Bul k SSD) ASTM C 127 2.50 m ni mum
Absor ption ASTM C 127 2. 0% maxi mum
Wetting and Drying SPD Test Procedure® No fracturing®
Sul f at e Soundness ASTM C 882 10% max. | oss®
Abr asi on Loss ASTM C 535 50% max. | oss
Accel er at ed Expansi on CCE CRD C 148 15% max. | oss
Pet rogr aphi ¢ and X- Ray ASTM C 2950 no expansi ve cl ays,
Diffraction fresh, etc.®

NOTE: (1): Test procedure for wetting and drying test. The entire sanple is

carefully exam ned, and representative test specinmens are selected. The sanple
shoul d be | arge enough to produce two cut slabs, each 1-inch thick (+/-1/4 inch),
with a mnimm surface area of 30 square inches on each side. Two chunks

(approximately three by four inches) are also chosen. The slabs and chunks are
carefully exam ned under a | ow power m croscope, and all visible surface features are
noted and recorded. The specinmens are then oven-dried at 140 degrees F., for eight
hours, then cool ed and weighed to the nearest tenth of a gram The test speci nens
are photographed, to show all surface features, before the test. The chunks and
sl abs are then subjected to fifteen cycles of wetting and drying. One slab and one
chunk are each soaked in fresh tap water, the other slab and chunk are soaked in salt
wat er (prepared in accordance with ASTM D 1141). Each cycle consists of soaking for
si xteen hours at roomtenperature and then drying in an oven for eight hours at 140
degrees F. After each cycle, the specinmens are examined with the | ow power
m croscope, to check for opening or nmovenment of fractures, flaking al ong edges,
swelling of clays, softening of rock surfaces, heaving of m caceous mnerals,
breakdown of matrix material, or any other evidence of weakness devel oping in the
rock. The cycle in which any of these actions occurs is recorded. After fifteen
cycles, the slabs and chunks are again carefully exanmined, and all changes in the
rocks are noted and recorded. The test specinens, together with all particles sawed-
of f during the test, are oven dried, weighed, and photographed.

NOTE: (2): The test shall be nade on 50 particles -- each weighing 100 granms, +/-25
granms, in lieu of the gradation given in ASTM C 88.

NOTE: (3): Weakeni ng and | oss of individual surface particles is pernissible,
unl ess bondi ng of the surface grains softens and causes general disintegration of the
surface material.

NOTE: (4): Stone which has a loss greater than the specified limt wll be

accepted, if the Contractor denobnstrates that the stone has a satisfactory service
record.
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NOTE: (5): Test procedure for Petrographic and X-ray Diffraction is perforned
according to ASTM C 295, except for the followi ng additional requirenments:

(a) A col ored petrographic and stereoscopi c photograph is made of each stone type
(whet her igneous, sedinmentary or netanorphic). The individual minerals within the
stone type are identified by |labels and arrows upon the phot ograph

(b) A very detail ed macroscopi c and m croscopi c description is nade of the stone,
to include the entire mneral constituents, individual sizes, their approximte
percent ages and m neral ogi cal histories. A description of stone hardness, texture,
weat hering, and durability factors is al so di scussed.

(c.) Awitten summary of the suitability of stone for use as rip-rap, based on
the Petrographic and X-ray tests, is presented in the final |aboratory report on
stone quality.

2.1.5 Stone Acceptance

Prior to placenent, all stone shall be subject to acceptance by the Contracting
O ficer's Representative. Acceptance of any stone shall not constitute acceptance
of all stone from a source. Al'l accepted stone shall have the follow ng
characteristics:

a. have sane lithology as the original stone, from which test results or
service records were taken, as a basis for authorization of the source;

b. be sound, durable, hard, and free from |am nations, weak cleavages,
undesirabl e weat hering, blasting or handling-induced fractures (or fracture zones
that subtend nmore than 1/3 of the total circunference of the stone, along the plane
of fracturing);

c. have such character that it will not disintegrate fromthe action of air
water, or the conditions of handling and pl acing;

d. be clean and free fromearth, clay, refuse, or adherent coatings;

e. Angular quarried material, with a shape which assures interlocking with
adj acent stone, and with the greatest dinmension of each piece not greater than 3
times the | east dinension.

2.1.6 Rejected Stone

Stone of wunsuitable quality and/or size distribution, as required by these
specifications. Any rejected stone shall be promptly renmoved fromthe project, at
no expense to the Government. Any portions of the work covered by these
specifications containing rejected stone will be considered inconplete.

2.1.7 Sal vaged Stone

Exi sting stone protection may be sal vaged, where indicated. Salvaged stone which is
reused shall neet all requirements of these specifications. Salvaged stone which
does not neet the requirenments of these specifications, shall be disposed of, as
directed. Salvaged stone, in excess of the anount required for the work, shall be
di sposed of.

2.1.8 Gadation Sanpling and Testing
2.1.8.1 Tests will be performed by an approved testing |aboratory on sanples

sel ected by the Contracting Oficer’'s Representative, who reserves the right to
perform check-tests and to use the Contractor’s sanpling and testing facilities to
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make the tests. Al sanpling and gradation tests performed by the Contractor shal
be under the supervision of the Contracting Officer’s Representative.

2.1.8.2 Filter Materia

Sanmpling and testing shall be in accordance with SECTI ON 02241: AGGREGATE BASE COURSE
Laboratory density testing shall be exenmpt. Testing shall be required once at the
begi nni ng of production, prior to the delivery of material fromthe source to the
project site. A mnimmof one additional test shall be required for each 1000 tons
of each type of material placed.

2.1.8.3 Rip-rap

One gradation test for each type of stone shall be required at the begi nning of
production, prior to the delivery of stone fromthe source to the project site. A
m ni mum of one additional test shall be required for each 1000 tons of each type of
stone placed. Each gradation sanple shall consist of not |less than 5 tons of stone,
sel ected at random fromthe production run for the first test of each type of stone
or from stone placed on grade or stockpiled on-site for required additional tests.

2.1.9 G adation
2.1.9.1 Genera

Al'l points on individual grading curves shall be between the boundary limts, as
defined by smooth curves drawn through specified grading linmts plotted on a
nmechani cal anal ysis diagram The individual grading curves shall not exhibit abrupt
changes in slope, denoting skip-grading or scal ping of certain sizes. Specified
grading of all material shall be met both at the source and as-delivered to the
proj ect . In addition, material not neeting the required grading, because of
segregati on or degradation during placenment, shall be rejected. |If test results show
that stone does not neet the required grading, the hauling operation will be stopped
i mediately and will not resune until processing procedures are adjusted and a
gradation test is conpleted, showing that gradation requirenments are net. Al
gradation tests shall be at the expense of the Contractor.

2.1.9.2 Filter Materia

Filter material shall be reasonably well-graded, between the limts specified bel ow,
when tested in accordance with ASTM C 136.

Filter Materi al

Per cent Fi ner

Si eve Size (by wei ght)
1-1/2 inch 90- 100
3/ 8 inch 40- 55
No. 16 15- 25
No. 100 0-5

2.1.9.3 Rip-rap

Ri p-rap shall be reasonably well-graded, between the limts specified bel ow, when
tested in accordance with ASTM C 136.

SECTI ON 02600 PAGE 5



RHC, WHI TTI ER NARROWS DAM TO FI RESTONE BOULEVARD DACWD9- 99- B- 0001

Ri p-rap
Layer Percent Passi ng Speci fied
Thi ckness (in.) (By Wi ght) Size (in.
100 16-21
24 50 12-15
15 8-11

2.1.9.4 Stone for Gouted Stone

Stone for grouted stone shall be reasonably well-graded between 4 and 12 inches with
not |less than 40 percent nor nore than 70 percent 6 inches in size.

PART 3 EXECUTI ON
3.1 FOUNDATI ON PREPARATI ON
3.1.1 Genera

Subgrade preparation for stone protection overlying geotextile shall conformto the
provi sions of SECTION 02250: FILLS, SUBGRADE PREPARATI ON, AND DRAI NAGE SYSTEMS and
SECTI ON 02215: GEOTEXTILES USED AS FILTERS. For areas adjacent to parapet walls
where existing filter material and rip-rap is to be renpved and replaced, the
subgrade shall be trimed and dressed, to conformto cross-sections indicated or
directed, within an allowable tolerance of plus or mnus one inch from the
theoretical slope-lines and grades. \Where such areas are below the all owabl e mi nus

tolerance limt, they shall be brought to grade by filling with earth, sinilar to the
adj acent material and well-conpacted, or by filling with approved nmaterial, and no
addi tional paynent will be nmade for any material, thus required. |mediately prior

to placing the stone, the prepared base shall be inspected by the Contracting
Oficer, and no material shall be placed thereon, until that area has been approved.

3.2 PLACENMENT
3.2.1 Stone

Stone shall be placed in a nanner to produce a reasonably well-graded mass, with the
m ni mum practicabl e percentage of voids and shall be constructed to the lines and
grades indicated or directed. Stone shall be placed to its full course thickness in
one operation and in a manner to avoid displacing the underlying material. Method
of placenment shall be submitted to the Contracting O ficer for approval, prior to
conmencenent of placenent operations. The Contractor shall maintain the stone
protection until accepted, and any material displaced by any cause shall be repl aced
at his expense to the lines and grades shown on the draw ngs. Sel f-propel |l ed
equi pment shall not be used on the |evee slopes and/or toe-slopes. Hand-placing,
barring, or placing by crane will be required only to the extent necessary, to secure
the results specified. Placing stone by dunmping into chutes or by sinilar methods
likely to cause segregation, will not be permitted. A tolerance of 3 inches fromthe
i ndi cated slope-lines and grades will be allowed in the finished surface, except that
ei ther extreme of such tol erance shall not be continuous over an area greater than
200 square feet.

3.2.2 Stones shall be interlocked or keyed in juxtaposition with adjacent stones,
by rotating and setting them for maxi num contact, based on their shape. In setting
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stones, the noving and resetting of adjacent stones to achieve the required interl ock
will be considered part of the work required to set the stones.

3.2.3 Stone for grouted stone shall be placed to produce a surface in which the
tops of the individual stones do not vary nore than 1-1/2 inches fromfinal grade.
Doubl e-decking thin flat stones to bring the surface up to the required grade wl|
not be permtted.

3.3 DELI VERY
3.3.1 Scales

Scal es shall be standard truck scales of the beamtype. The scales shall be of
sufficient size and capacity to acconmbdate all trucks used in hauling the material.
Scal es shall be tested, approved, and seal ed by an i nspector of the State |nspection
Bureau, charged with scales inspection within the state in which the project is
| ocated. Scales shall be calibrated and reseal ed as often as necessary to ensure
conti nuous accuracy. The necessary nunber of standard weights for testing the scal es
shall be on hand at all tines, and (if an official inspection bureau of the state is
not available) the scales will be tested by the Contracting Oficer.

3.3.2 Waybills and Delivery Tickets

Copi es of waybills or delivery tickets shall be subnitted to the Contracting O ficer,
during the progress of the work. Before the final statenent is allowed, the
Contractor shall file with the Contracting Oficer certified waybills and/or
certified delivery tickets for all stone actually used in the construction covered
by the contract.

-- End of Section --
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SECTI ON 2605
LANDSCAPE STONE
PART 1 GENERAL
1.1 REFERENCES

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

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM C 88 (1990) Soundness of Aggregates by Use of
Sodi um Sul fate or Magnesi um Sul f at e

ASTM C 127 (1988) Specific Gravity and Absorption of
Coar se Aggregate

ASTM C 535 (1989) Resistance to Degradation of Large-
Si ze Coarse Aggregate by Abrasion and
I mpact in the Los Angel es Machi ne
ASTM D 1141 (1980) Substitute Ccean Water
1.2 SUBM TTALS
Government approval is required for submttals with a “GA” designation;
submittals having an “FI O designation are for information only. The
followi ng shall be subnitted in accordance with SECTI ON 01330: SUBM TTAL
PROCEDURES.
1.2.1 SD-01 Field Sanpl e(s)
Landscape Stone; GA
An in-place field sanple with a nminimmsize of ten foot (10°) by twenty

foot (20') shall be prepared on a portion of the slope for approval by the
Contracting Officer as to size, variation, color, and placenent.

PART 2 PRODUCTS
2.1 MATERI ALS
2.1.1 Definitions

Landscape stone shall be obtained from bedrock deposits and be angular in
shape. The | andscape stone shall conformto rock type characteristics
specified in this section.

2.1.2 GCeneral

Contractor shall nake all arrangenents, pay all royalties, and secure all
permts for the procurenents, furnishing, and transporting of |andscape
stone. Contractor shall vary the quarrying, processing, |oading, and

pl aci ng operations to produce the sizes and quality of |andscape stone
specified. |If the |andscape stone being furnished does not fully neet all
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the requirenents of these specifications, the Contractor shall furnish, at
no additional cost to the government, other |andscape stone neeting the
requi rements of these specifications.

2.1.3 Source Authorization

Bef ore any | andscape stone is produced froma source for conpletion of the
wor k under this contract, the source of the | andscape stone nust be

aut horized by the Contracting Officer. Authorization of a | andscape stone
source shall not be construed as a waiver of the right of the government to
require the Contractor to furnish | andscape stone which complies with these
specifications. Materials produced fromlocalized areas, zones or strata
will be rejected when such materials do not conply with the specifications.

2.1.3.1 Source Devel opnent

Bef ore a proposed source or sources of |andscape stone will be considered
for sanpling and testing, the Contractor must denonstrate that the source
has sufficient |andscape stone to fulfill the contract requirenents. |If

sufficient amobunts of | andscape stone conforming to these specifications
are not available froma source or sources used in the work, the Contractor
shal |l subnit |andscape and ornanmental stone from another source for

aut hori zati on.

2.1.3.2 Source Docunentation

Aut hori zation of a proposed | andscape stone source will be based on test
results and/or service records. For unlisted sources, Corps of Engineers
test results shall be required as outlined in paragraph: Quality Conpliance
Testing, below. The Contracting Oficer would use either past Corps of

Engi neers test results or a conbination of service records along with test
results from other agencies or private |aboratories for quality conpliance.
A service record is considered to be acceptable if |andscape stone fromthe
proposed source has renai ned sound and functional after at |east ten (10)
years of exposure on a project simlar to the one to be constructed under

t hese specifications.

2.1.3.3 Stone Sources
The foll owing are sources whi ch have either undergone recent quality

conpl i ance testing for use on Corps of Engineers projects or have
accept abl e service records:

Sour ce Nanme Nearest City
Al'l American Asphalt Cor ona

At ki nson Ri ver si de
Cor ona-Pacific Cor ona
Pebbl y Beach Aval on

Sl over Mountain Col t on
Stringfell ow Ri versi de
3M Cor ona

Listing of a | andscape stone source is not to be construed as

aut hori zation of all materials fromthe source, nor as a waiver of

i nspection and testing of the source. Landscape stone produced from any
listed source nmust nmeet all the requirenents set forth in these
specifications. Listing of a stone source is also not to be construed
as an indication that the source can produce the total quantity of stone
required for the project. All |andscape stone utilized on the project

SECTI ON 02605 PAGE 2



RHC, WHI TTI ER NARROWS DAM TO FI RESTONE BOULEVARD DACWD9- 99- B- 0001

shal | be obtained froma single source unless otherw se authorized by
the Contracting Oficer.

2.1.3.4 (Quality Conpliance Testing

Sampl es for Corps of Engineers testing as specified in paragraph: Source
Docunent ati on shall be submitted a mininumof forty-five (45) cal endar days

in advance of the time when the | andscape stone will be required in the work.
Landscape stone from a proposed source or sources will be tested by the
Government for quality conpliance. The first two (2) tests shall be at
Government expense; however, if the stone fails the tests, or if the
Contractor desires to utilize nmore than two (2) sources, additional testing
will be performed by the Governnent at the Contractor’s expense. The cost of
additional testing will be deducted from paynent due the Contractor in the

amount of $4,500 for each sanple tested.

Al test sanpl es(350 pounds mininmun) shall be representative of the |andscape
stone source and shall be obtained by the Contractor under the supervision of
the Contracting Oficer and delivered at the Contractor’s expense to a
comerci al | aboratory which has been selected by the Contracting Oficer and
has perforned satisfactory testing in the past for the Governnent.

2.1.3.5 Landscape Stone Quality

Landscape stone shall neet the foll owi ng test requirenents:

Test Test Method Requi r enent
Specific Gravity (Bul k SSD) ASTM C 127 2.60 m ni mum
Absor ption ASTM C 127 2. 0% maxi mum
Wetting and Drying SPD Test Procedure® No fracturing®
Sul f at e Soundness ASTM C 88(2 10% maxi mum | oss®
Abr asi on Loss ASTM C 535 45% maxi mum | oss

NOTE (1): Test procedure for wetting and drying test. The entire sanple is
carefully exam ned and representative test specinmens are selected. The sanple
shoul d be | arge enough to produce two (2) cut slabs, one inch (1") thick (+/ -
1/4”) with a mnimm surface area of thirty (30) square inches on one side.
Two (2) chunks approximtely three inches (3”) by four inches (4") are also
chosen. The slabs and chunks are carefully exam ned under a | ow power
m croscope and all visible surface features are noted and recorded. The
speci mens are then oven dried at 140° F, for eight (8) hours, cooled and
wei ghed to the nearest tenth (0.01) of a gram The test specinens are
phot ographed to show all surface features before the test. The chunks and
slabs are then subjected to fifteen (15) cycles of wetting and drying. One
(1) slab and one (1) chunk are soaked in fresh tap water, the other slab and
chunk are soaked in salt water prepared in accordance with ASTM D 1141. Each
cycl e consists of soaking for sixteen (16) hours at roomtenperature and then
drying in an oven for eight (8) hours at 140° F. After each cycle, the
speci mens are exanmi ned with the | ow power m croscope to check for opening of
novenent of fractures, flaking along edges, swelling of clays, softening of
rock surfaces, heaving of mcaceous mnerals, breakdown of matrix material,
and any ot her evi dence of weakness devel oping in the rock. The cycle in which
any of these actions occurs is recorded. After fifteen (15) cycles, the slabs
and chunks are again carefully exam ned and all changes in the rocks are noted
and recorded. The test specinmens together with all particles broken off
during the test are oven dried, weighed, and photographed.

NOTE (2): The test shall be nade on fifty (50) particles each wei ghing 100
grams (+/- 25 grans), in lieu of the gradation given in ASTM C 88.
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NOTE (3): Wakening and |l oss of individual surface particles is pernissible
unl ess bondi ng of the surface grains softens and causes general disintegration
of the surface material.

NOTE (4): Landscape stone which has a | oss greater than the specified Iimt
will be accepted if the Contractor denpbnstrates that the | andscape stone has
a satisfactory service record.

2.1.4 Stone Acceptance
Prior to placenent, all |andscape stone shall be subject to acceptance by the
Contracting Officer. Acceptance of any |andscape stone shall not constitute
acceptance of all stone froma source. Al accepted | andscape stone shall be:

a. of the same lithology as the original stone from test results or
service records were taken as a basis for authorization of the source;

b. sound, durable and hard, and free from | anminati on, weak cleavages,
undesi rabl e weat hering, or blasting or handling-induced fractures;

C. of such character that it will not disintegrate from the action of
air, water, or the conditions of handling and placing;

d. clean and free fromearth, clay, refuse, or adherent coatings; and

e. angul ar quarried material with a shape which assures interlocking with

adj acent | andscape stone.
2.1.5 Rejected Landscape Stone

Landscape stone of unsuitable quality as required by these specifications wll
be rejected. Any rejected | andscape stone shall be pronptly renoved fromthe
project at no expense to the Government.

2.1.6 Gadation, Sanpling, and Testing for Stone Protection

Gradation testing shall be required for |andscape stone. Tests shall be
performed by an approved testing laboratory on sanples selected by the
Contracting Officer. The Government reserves the right to performcheck tests
and to use the Contractor’s sanpling and testing facilities to make the tests.
One (1) gradation test shall be required at the begi nning of production prior
to delivery of |andscape stone fromthe source to the project site. A m ninmum
of one (1) additional test shall be required for each 5,000 tons of |andscape
stone placed. Each gradation sanple shall consist of not |less than five (5)
tons of stone, selected at random fromthe production run for the first test
of landscape stone placed on grade or stockpiled on-site for required
addi tional tests. Al sanpling and gradation tests perfornmed by the
Contractor shall be under the supervision of the Contracting O ficer.

2.1.7 G adation
2.1.7.1 GCenera

Al points on individual grading curves shall be between the boundary linmits
as defined by smooth curves drawn through specified grading limts plotted on
a nmechani cal analysis diagram The individual grading curves shall not
exhi bit abrupt changes in slope denoting skip grading or scal ping of certain
sizes. Specified grading of all naterial shall be nmet both at the source and
as delivered to the project. In addition, material not neeting the required
gradi ng due to segregation or degradation during placement shall be rejected.
If test results show that | andscape stone does not neet the required grading,
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the hauling operation will be stopped i mediately, and will not resume unti
processing procedures are adjusted and a gradation test is conpleted show ng
gradation requirenents are met. All gradation tests shall be at the expense
of the Contractor.

2.1.7.2 Landscape Stone
Gradation shall be as foll ows:

a. Seventy percent (70% to 100 percent (100% of |andscape stone utilized
on the project shall be between twelve inch (12”) in dianmeter minimumin any
di mensi on and eighteen inch (24”) in diameter maxi mumin any di mension.

b. Twenty percent (20% of |andscape stone utilized on the project nay be
smal l er than twelve inch (12”) in dianmeter, but shall not be | ess than eight
inch (8") in diameter in any di nension.

C. Ten percent (10% of |andscape stone utilized on the project may be
| arger than 18 inches (18”) in dianmeter, but shall not exceed twenty-four
inches (24") in dianmeter in any di nension.

2.1.7.3 Landscape Stone(G outed)

Landscape Stone to be grouted shall be reasonably well-graded between 4 and 12
inches with not | ess than 40 percent nor nore than 70 percent 6 inches in size.

PART 3 EXECUTI ON
3.1 PLACEMENT

Met hod of placenment shall be subnmitted to Contracting Oficer for approva
prior to comrencenent of placenment operations.

3.1.1 Landscape Stone

Landscape stone shall be placed in a manner to produce a reasonably well
graded mass with the mni mum practi cabl e percentage of voids. Stone shall be
placed to its full course thickness in one (1) operation and in a manner to
avoi d displacing the underlying material. Material shall not be dropped from
a height of nmore than eighteen inches (18"). Contractor shall maintain the
| andscape stone protection until accepted and any material displaced by any
cause shall be replaced at Contractor’s expense to the lines and grades
i ndicated. Self propelled equi prent shall not be used on the |evee slopes.

Hand pl aci ng, barring, or placing by crane will be required only to the extent
necessary to secure the results specified. Pl acing |andscape stone by dunping
into chutes or by simlar nethods likely to cause segregation will not be
permtted.

3.1.2 Landscape Stone Layer

Al'l ground (soil) surfaces throughout |andscape stone |ayer areas shall be
conmpletely covered with geotextile. The |andscape stone | ayer shall consi st
of at least one (1) layer of twelve inch (12") dianeter mninum size | andscape
stone up to a maxinmum of two (2) layers of |andscape stone not exceeding
thirty inches (30") in depth, resulting in a stone layer surface elevation
varying between irregular and consistent. Landscape stone shall be arranged
in stable positions nestled with or buttressed against adjacent |andscape
stone. The edges of the | andscape stone |ayer shall be tapered and present
an irregular line horizontally, as shown on the draw ngs.
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3.2 DELI VERY
3.2.1 Rail and Truck Delivery

Al'l | andscape stone delivered by rail or truck shall be weighed and the scale
tickets certified by authorized weighers. All railroad cars and trucks used
for delivering | andscape stone shall be plainly nunbered.

3.2.2 Scales

Scal es shall be standard truck scales of the beamtype. The scales shall be
of sufficient size and capacity to accommodate all trucks used in hauling the
material. Scales shall be tested, approved, and seal ed by an inspector of the
State Inspection Bureau charged with scales inspection within the state in
which the project is |ocated. Scal es shall be calibrated and reseal ed as
often as necessary to insure continuous accuracy. The necessary number of
standard weights for testing the scales shall be on hand at all tinmes and, if
an official inspection bureau of the state is not available, the scales wll
be tested by the Contracting Officer. Where scales are found to be defective
or questionable, |andscape stone deliveries shall imediately cease and shal
not resunme until approved scal es are avail abl e.

3.2.3 Scale Tickets

Copi es of scale tickets and/or records of weights including displacenent
wei ght date, shall be submitted to the Contracting Oficer during the progress
of the work. The Contracting Oficer will determ ne fromthe displacenent
wei ght date, the weight of |andscape and ornanental stone shipped by barge and
will certify displacement weight records. Each scale ticket and/or record
shall include the gross, rate, dunnage, and net weight of |andscape stone

The weight of dunnage for each load, wll be determ ned, recorded, and
certified by the Contracting Officer. Deliveries and nunmbered scale tickets
and/ or records using an approved system will be used to mmintain delivery
control. Copies of scale ticket and/or records shall acconpany each | oad of
| andscape stone for all nmethods of transportation and a copy shall be
delivered to the Contracting Oficer on delivery of the |andscape stone

Before the final statenent is allowed, the Contractor shall file with the
Contracting Oficer certified scale tickets and/or certified records for
| andscape stone used in the construction covered by the contract.

-- End of Section --
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PART 1 GENERAL

1.1 REFERENCES

SECTI ON 02720

STORM DRAI NAGE SYSTEM

The publications listed below forma part of this specification to the extent
referenced. The publications are referred to in the text by basic designation

only.

AMERI CAN ASSCCI ATI ON OF STATE HI GHWAY AND TRANSPORTATI ON OFFI Cl ALS ( AASHTO)

AASHTO M 198

(1994) Joints for Circular Concrete Sewer and
Cul vert Pipe Using Flexible Waterti ght
Gasket s

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM C

ASTM C

ASTM C

ASTM C

27

36

48

123

126

307

742

760

798

231

270

443

655

(1987) St eel Coatings, Carbon, for General
Appl i cations

(1990) Structural Steel
(1994a) Gray Iron Castings

(1989a) Zinc (Hot-Di p Gal vani zed) Coatings on
Iron and Steel Products

(1984)Gray lron Castings for Valves, Flanges,
and Pipe Fittngs

(1990) Carbon Steel Bolts and Studs,
60, 000 psi Tensile

(1986) St eel Sheet, Metallic-coated and
Pol ymer Precoated for Corrugated Steel
Pi pe

(1993a) Corrugated Steel Pipe, Metallic-Coated
for Sewers and Drains

(1994) I nstal ling Factory-Mude, Corrugated
Steel Pipe for Sewers and O her
Appl i cations

(1991b) Air Content of Freshly M xed Concrete
by the Pressure Mt hod

(1996a) Mortar for Unit Masonry

(1990) Joints for Circular Concrete Sewer and
Cul vert Pipe, Using Rubber Gaskets

(1994) Reinforced Concrete D Load Cul vert,
Storm Drain, and Sewer Pipe
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ASTM C 877 (1989 ) External Seal i ng Bands for Noncircul ar
Concrete Sewers, Storm Drain and Cul vert
Pi pe

ASTM D 1557 (1991) Laboratory Conpaction Characteristics

of Soil Using Mdified Effort (56,000
ft-1bf/cu.ft. (2,700 KkN-mlcu.m))

ASTM D 1751 (1983; R 1991) Preforned Expansion Joint
Filler for Concrete Paving and Structural
Construction (Nonextruding and Resilient
Bi t um nous Types)

ASTM D 1752 (1984; R 1992) Preforned Sponge Rubber and
Cork Expansion Joint Fillers for Concrete
Pavi ng and Structural Construction

ASTM D 2167 (1994) Density and Unit Weight of Soil in
Pl ace by the Rubber Ball oon Method

ASTM D 2922 (1991) Density of Soil and Soil-Aggregate in
Pl ace by Nucl ear Met hods (Shal | ow Dept h)

ASTM D 3017 (1988; R 1993) Water Content of Soil and

Rock in Place by Nucl ear Methods (Shall ow
Dept h)

1.2 SUBM TTALS

Government approval is required for submttals with a "GA" designation; subnittals

having an "FI O' designation are for information only. The follow ng shall be

submitted in accordance with SECTI ON 01330: SUBM TTAL PROCEDURES

SD- 06 Instructions
Pl aci ng Pi pe; GA

Printed copies of the manufacturer’s recomendations for installation procedures
of the material being placed, prior to installation.

SD-13 Certificates

Pi peline Testing; GA. Hydrostatic Test on Watertight Joints; GA. Determnation
of Density; GA.

Certified copies of test reports denonstrating conformance to applicable pipe
specifications, before pipe is installed. Certification on the ability of frame
and cover or gratings to carry the inposed live |oad.
SD- 14 Sanpl es
Pi pe for Culverts and Storm Drains; GA.
Automat i c drai nage gates; GA
Trash rack(inclined); GA.
1.3 DELIVERY, STORAGE, AND HANDLI NG

1.3.1 Delivery and Storage
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Materials delivered to site shall be inspected for damage, unloaded, and stored
with a mininumof handling. Mterials shall not be stored directly on the ground.
The inside of pipes and fittings shall be kept free of dirt and debris. Gasket
materials and plastic materials shall be protected from exposure to the direct
sunl i ght over extended peri ods.

1.3.2 Handling

Materials shall be handled in such a manner as to ensure delivery to the trench in
sound, undamaged condition. Pipe shall be carried to the trench, not dragged.

PART 2 PRODUCTS
2.1 PIPE FOR CULVERTS AND STORM DRAI NS

Pipe for culverts and stormdrains shall be of the sizes indicated and shal
conformto the requirenments specified.

2.1.1 Concrete Pipe
ASTM C 655, 2000 D-Load nini mum or as shown on the plans.
2.1.2 Corrugated Steel Pipe

ASTM A 760, zinc coated pipe of either Type | or Il pipe with annular or helica
corrugations.

a. Type Il pipe with helical corrugations.

b. Type Il A pipe with helical corrugations fabricated with a smooth stee
I iner of Type C precoated sheet with a polynmeric coating on both sides of not |ess
than 0.010 inch thick conforming to ASTM A 742.

c. Type IIR pipe with helical corrugations.
2.2 M SCELLANEOQUS MATERI ALS
2.2.1 Concrete

Unl ess ot herwi se specified, concrete and reinforced concrete shall conformto the
requi rements for 3000 psi concrete under SECTI ON 03301: CAST I N PLACE STRUCTURAL
CONCRETE. The concrete mixture shall have air content by volune of concrete,
based on neasurenments nmade i mredi ately after discharge fromthe mxer, of 5to 7
percent when nmaxi mum size of coarse aggregate exceeds 1-1/2 inches. Air content
shal |l be determ ned in accordance with ASTM C 231. The concrete covering over
steel reinforcing shall not be less than 1 inch thick for covers and not |ess than
1-1/2 inches thick for walls and flooring. Concrete covering deposited directly
agai nst the ground shall have a thickness of at |east 3 inches between steel and
ground. Expansion-joint filler material shall conformto ASTM D 1751, or ASTM D
1752, or shall be resin-inpregnated fiberboard confornmng to the physica

requi rements of ASTM D 1752.

2.2.2 Mortar

Mortar for pipe joints, connections to other drainage structures, and brick or
bl ock construction shall conformto ASTM C 270, Type M except the maxi mum

pl acenent time shall be 1 hour. The quantity of water in the m xture shall be
sufficient to produce a stiff workable nortar but in no case shall exceed 8
gal l ons of water per sack of cement. Water shall be clean and free of harnfu
acids, alkalies, and organic inpurities. The nortar shall be used within 30
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m nutes after the ingredients are nixed with water. The inside of the joint shal
be wi ped clean and finished smoboth. The nortar head on the outside shall be
protected fromair and sun with a proper covering until satisfactorily cured.

2.2.3 Automatic Drainage Gates

Automatic drai nage gates shall be of the size indicated on the plans. All gates
shal |l be the product of the sanme manufacturer and designed for 20 feet of seating
head. The flap gate body, |id and pivot lugs shall be cast fromgray iron
conforming wfith ASTM A48, Class 30 or ASTM A 126, C ass B. The hinge bars or
links shall be cast fromsteel conformng with ASTM A 27 G ade 60-30, or
fabricated fromsteel conformng with ASTM A 36. The assenbly bolts, adjusting
screws, studs and nuts shall be fabricated from Type 316 stainless steel, or a
Gover nirent - approved equi val ent stainless steel alloy. The anchor bolts and nuts
shall be fabricated fromcarbon steel, ASTM A 307 G ade A(gal vani zed), or

Gover nrent - approved equi val ent carbon steel alloy. Except for the seating(sealing)
surfaces, all flap gates larger than 12 inches shall be conpletely coated with a
conmer ci al asphaltum coating prior to delivery for installation. The mnimmdry
filmcoating thickness shall be 15 nils. Al flap gates 12 inches or snaller
shal |l al so be coated as specified above except the seating surfaces shall be
uniformy coated to a dry filmmaxi mumthickness of 15 nils. The stainless
fasteners shall not be coated. Gates shall have fully adjustable |inkage.
Installati on of gates shall be as recommended by the gate manufacturer.

2.2.4 Trash Rack(inclined).

Al frame menbeers shall be ASTM A 36 steel or better. All hinge assenblies and
base plates shall be stainless steel. Al frame nmenbers shall be gal vani zed after
fabrication. If field welds are necesaary, Galvicon, Galvalloy or Governnent-
approved equal shall be used for coating. See APWA Standard Plan 361-0 in Section
01200.

2.2.5 Concrete Collar for Reinforced Concrete Pipes. Materials for and
constructi on of concrete collars shall be in accordance with APWA Standard Pl an
380- 2.

PART 3 EXECUTI ON
3.1 EXCAVATI ON FOR PI PE CULVERTS, STORM DRAI NS, AND DRAI NAGE STRUCTURES

Excavation of trenches and for appurtenances and backfilling for culverts and
stormdrains shall be in accordance with the applicable portions of SECTION 02222
: EXCAVATI ON, TRENCHI NG, AND BACKFI LLI NG FOR UTI LI TI ES SYSTEMS.

3.1.1 Trenching

The width of trenches at any point below the top of the pipe shall be not greater
than the outside diameter of the pipe plus 12 inches to permt satisfactory
jointing and thorough tamping of the bedding material under and around the pipe.
Sheeting and bracing where required shall be placed within the trench width as
specified. Care shall be taken not to overexcavate. Where trench widths are
exceeded, redesign with a resultant increase in cost of stronger pipe or specia
installation procedures shall be necessary. Cost of this redesign and increased
cost of pipe or installation shall be borne by the Contractor wthout additiona
cost to the Governnent.

3.1.2 Renpval of Rock

Rock in either |edge or boulder formation shall be replaced with suitable
materials to provide a conpacted earth cushion having a thickness between
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unrenmoved rock and the pipe of at least 8 inches of Yinch for each foot of fill
over the top of the pipe, whichever is greater, but not nore than three-fourths
the nom nal diameter of the pipe. Were bell-and-spigot pipe is used, the cushion
shal | be nmintai ned under the bell as well as under the straight portion of the

pi pe. Rock excavation shall be as specified in SECTI ON 02222: EXCAVATI ON
TRENCHI NG, AND BACKFI LLI NG FOR UTI LI TI ES SYSTEMS.

3.1.3 Renpval of Unstable Mterial

VWhere wet or otherw se unstable soil incapable of properly supporting the pipe, as
determ ned by the Contracting Officer, is unexpectedly encountered in the bottom
of a trench, such material shall be renpved to the depth required and replaced to
the proper grade with select granular material, conpacted as provided in paragraph
BACKFI LLI NG.  When renpval of unstable material is due to the fault or negl ect of
the Contractor in his performance of shoring and sheeting, water renoval, or other
speci fied requirenments, such renoval and replacenent shall be performed at no
addi ti onal cost to the governnent.

3.2 BEDDI NG

The beddi ng surface for the pipe shall provide a firmfoundation of uniform
density throughout the entire length of the pipe.

3.2.1 Corrugated Metal Pipe

Beddi ng for corrugated netal pipe and pipe arch shall be in accordance with ASTM A
798.

3.2.2 Concrete Pipe

When no bedding class is specified or detailed on the draw ngs, concrete pipe
shal | be bedded carefully in a soil foundation accurately shaped and rounded to
conformto the | owest one-fourth of the outside portion of circular pipe or to the
| ower curved portion of the pipe arch for the entire length of the pipe or pipe
arch. \When necessary, the bedding shall be tanped. Bell holes and depressions
for joints shall be only of such |l ength, depth, and width as required for properly
maki ng the particular type of joint.

3.3 PLACI NG PI PE

Each pi pe shall be carefully exam ned before being laid, and defective or damaged
pi pe shall not be used. Pipelines shall be laid to the grades and al i gnnment

i ndi cated. Proper facilities shall be provided for |owering sections of pipe into
trenches. Lifting lugs in vertically elongated netal pipe shall be placed in the
same vertical plane as the nmajor axis of the pipe. Under no circunstances shal
pi pe be laid in water, and no pipe shall be laid when trench conditions or weat her
are unsuitable for such work. Diversion of drainage or dewatering of trenches
during construction shall be provided as necessary. Al'l pipe in place shall be
i nspected before backfilling, and those pipes damaged during placenent shall be
renoved and repl aced.

3.3.1 Corrugated Metal Pipe and Pipe Arch

Layi ng shall be with the separate sections joined firmy together, with the
outside laps of circunferential joints pointing upstream and with |ongitudina
| aps on the sides.

3.3.2 Concrete Pipe
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Layi ng shal |l proceed upgrade with spigot ends of bell-and-spigot pipe and tongue
ends of tongue-and-groove pipe pointing in the direction of the flow

3.3.3 Miltiple Culverts

VWere nultiple lines of pipe are installed, adjacent sides of pipe shall be at
| east half the nomi nal pipe dianeter or 3 feet apart, whichever is |ess.

3.4 JANTS
3.4.1 Concrete Pipe
3.4.1.1 Cenent-Mrtar Bell-and-Spigot Joint

The first pipe shall be bedded to the established gradeline, with the bell end

pl aced upstream The interior surface of the bell shall be carefully cleaned with
a wet brush and the |ower portion of the bell filled with nortar to such depth as
to bring inner surfaces of abutting pipes flush and even. The spigot end of each
subsequent pipe shall be cleaned with a wet brush and uniformy nmatched into a
bell so that sections are closely fitted. After each section is laid, the

remai nder of the joint shall be filled with nortar, and a bead shall be forned
around the outside of the joint with sufficient additional nortar. |If nortar is
not sufficiently stiff to prevent appreciable slunp before setting, the outside of
the joint shall be wapped or bandage with cheesecloth to hold nmortar in place.

3.4.1.2 Cenent-Mrtar Diaper Joint for Bell-and-Spigot Pipe

The pipe shall be centered so that the annular space is uniform The annul ar
space shall be caulked with jute or oakum Before caul king, the inside of the
bell and the outside of the spigot shall be cleaned.

a. Diaper Bands: Diaper bands shall consist of heavy cloth fabric to hold
grout in place at joints and shall be cut in such lengths that they will extend
one-ei ghth of the circunference of pipe above the spring Iine on one side of the
pi pe and up to the spring line on the other side of the pipe. Longitudinal edges
of fabric bands shall be rolled and stitched around two pieces of wire. Wdth of
fabric bands shall be such that after fabric has been securely stitched around
both edges on wires, the wires will be uniformy spaced not less than 8 inches
apart. Wres shall be cut into lengths to pass around pipe with sufficient extra
length for the ends to be twisted at top of pipe to hold the band securely in
pl ace; bands shall be accurately centered around | ower portion of joint.

b. Gout: Gout shall be poured between band and pipe fromonly the high side
of band, until grout rises to the top of band at the spring |line of pipe, or as
nearly so as possible, on the opposite side of pipe, to ensure a thorough sealing
of joint around the portion of pipe covered by the band. Silt, slush, water, or
pol | uted nortar grout forced up on the |ower side shall be carefully forced out by
pouring and renoved.

c. Remainder of Joint: The remaining unfilled upper portion of the joint
shall then be filled with nortar and a bead formed around the outside of this
upper portion of the joint with a sufficient amount of additional nortar. The
di aper shall be left in place. Placing of this type of joint shall be kept at
| east five joints behind actual l|aying of pipe. No backfilling around joints
shal | be done until joints have been fully inspected and approved.
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3.4.1.3 Cenent-Mrtar Tongue-and-G oove Joint

The first pipe shall be bedded carefully to the established gradeline with the
groove upstream A shall ow excavation shall be made underneath the pipe at the
joint and filled with nortar to provide a bed for the pipe. The grooved end of
the first pipe shall be carefully cleaned with a wet brush, and a | ayer of soft
nortar applied to the lower half of the groove. The tongue of the second pipe
shal |l be cleaned carefully with a wet brush; while in horizontal position, a |ayer
of soft nortar shall be applied to the upper half of the tongue. The tongue end
of the second pipe then shall be inserted in the grooved end of the first pipe
until nmortar is squeezed out on interior and exterior surfaces. Sufficient nortar
shall be used to fill the joint conpletely and to forma bead on the outside.

3.4.1.4 Cenent-Mrtar Diaper Joint for Tongue-and- Groove Pipe

The joint shall be of the type described for cement-nortar tongue-and-groove joint
in this paragraph, except that the shall ow excavation directly beneath the joint
shall not be filled with nmortar until after a gauze or cheesecl oth band di pped in
cenent nortar has been wrapped around the outside of the joint. The cement-nortar
bead at the joint shall be at least 1/2 inch thick and the width of the diaper
band shall be at least 8 inches. The diaper shall be left in place. Placing of
this type of joint shall be kept at least five joints behind the actual |aying of
the pipe. No backfilling around the joints shall be done until the joints have
been fully inspected and approved.

3.4.1.5 External Sealing Bands

Requi rements for external sealing bands shall conformto ASTM C 877.
3.4.2 Corrugated Metal Pipe

3.4.2.1 Field Joints

Transverse field joints shall be of such design that the successive connection of
pi pe sections will forma continuous Iine free of appreciable irregularities in
the flowline. |In addition, the joints shall neet the general perfornmance

requi rements described in ASTM A 798. Suitable transverse field joints which
satisfy the requirenents for one or nore of the joint performance categories can
be obtained with the followi ng types of connecting bands furnished with suitable
band- end fastening devices: corrugated bands, bands with projections, flat bands,
and bands of special design that engage factory reformed ends of corrugated pipe.
The space between the pi pe and connecting bands shall be kept free fromdirt and
grit so that corrugations fit snugly. The connecting band, while being tightened,
shall be tapped with a soft-head mallet of wood, rubber or plastic, to take up
slack and ensure a tight joint. Field joints for each type of corrugated netal
pi pe shall maintain pipe alignment during construction and prevent infiltration of
fill material during the Iife of the installations. The type, size, and sheet

t hi ckness of the band and the size of angles or lugs and bolts shall be as

i ndi cated or where not indicated, shall be as specified in the applicable
standards or specifications for the pipe.

3.5 STEEL LADDER

Steel |adder shall be provi ded where the depth of the nmanhol e exceeds 12 feet.
These | adders will be not less than 16 inches in width, with 3/4 inch dianeter
rungs spaced 12 inches apart. The two stringers shall be a minimum 3/8 inch thick
and 2-1/2 inches wide. Ladders and inserts shall be gal vanized after fabrication
in conformance with ASTM A 123.

3.6 HYDROSTATI C TEST ON WATERTI GHT JO NTS

SECTI ON 02720 PAGE 7



RHC, WHI TTI ER NARROWS DAM TO FI RESTONE BOULEVARD DACWD9- 99- B- 0001

3.6.1 Concrete Pipe

A hydrostatic test shall be nmade on the watertight joint types as proposed. Only
one sanple joint of each type needs testing; however, if the sanple joint fails
because of faulty design or workmanshi p, an additional sanple joint nmay be tested.
During the test period, gaskets or other jointing material shall be protected from
extreme tenperatures which mght adversely affect the performance of such
materials. Performance requirenents for joints in reinforced and nonreinforced
concrete pipe shall conformto AASHTO M 198 or ASTM C 443.

3.7 DRAI NAGE STRUCTURES

3.7.1 Manholes and Inlets

Construction shall be of reinforced concrete, precast reinforced concrete,
conplete with franmes and covers or gratings and with fixed gal vani zed stee

| adders where indicated.

3.7.2 Walls and Headwal | s

Construction shall be as indicated.

3.7.3 STEEL LADDER | NSTALLATI ON

Ladder shall be adequately anchored to the wall by means of steel inserts spaced
not nmore than 6 feet vertically, and shall be so installed as to provide at | east
6 inches of space between the wall and the rungs. The wall along the line of the

| adder shall be vertical for its entire |ength.

3.8 BACKFI LLI NG

3.8.1 Backfilling Pipe in Trenches

After the pipe has been properly bedded, material from excavation or borrow, at a
noi sture content that will facilitate conpaction, shall be placed al ong both sides
of pipe in layers not exceeding 6 inches in conpacted depth. The backfill shal

be brought up evenly on both sides of pipe for the full length of pipe. Care
shall be taken to ensure thorough conpaction of the fill under the haunches of the
pi pe. Each layer shall be thoroughly conpacted with nmechanical tanpers or

ramrers. This nethod of filling and conpacting shall continue until the fill has

reached an el evation of at |least 6 inches above the top of the pipe. The

remai nder of the trench shall be backfilled and conpacted by spreading and rolling
or conpacted by mechanical rammers or tanpers in layers not exceeding 6 inches.
Tests for density will be nmade as necessary to ensure conformance to the
conpaction requirements specified el sewhere in this paragraph

3.8.2 Backfilling Pipe in Fill Sections

For pipe placed in fill sections, backfill material and the placenent and
conpaction procedures shall be as specified el sewhere in this paragraph. The fil
material shall be uniformy spread in layers longitudinally on both sides of the
pi pe, not exceeding 6 inches in conpacted depth, and shall be conpacted by rolling
parallel with pipe or by mechanical tanmping or rammng. Prior to conmencing
normal filling operations, the crown width of the fill at a height of 12 inches
above the top of the pipe shall extend a distance of not |less than tw ce the
out si de pi pe dianeter on each side of the pipe or 12 feet, whichever is |ess.
After the backfill has reached at |east 12 inches above the top of the pipe, the
remai nder of the fill shall be placed and thoroughly conpacted in |ayers not
exceedi ng 6 inches.
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3.8.3 Myvenent of Construction Machinery.

In conpacting by rolling or operating heavy equi pment parallel with the pipe,

di spl acement of or injury to the pipe shall be avoided. Movenent of construction
machi nery over a culvert or stormdrain at any stage of construction shall be at
the Contractor's risk. Any danaged pi pe shall be repaired or replaced.

3.8.4 Conpaction

3.8.4.1 Genera

Cohesi onl ess materials include gravels, gravel-sand m xtures, sands, and gravelly
sands. Cohesive materials include clayey and silty gravels, gravel-silt mxtures,

clayey and silty sands, sand-clay m xtures, clays, silts, and very fine sands.
When results of conpaction tests for noisture-density relations are recorded on

graphs, cohesionless soils will show straight |ines or reverse-shaped
noi sture-density curves, and cohesive soils will show normal npisture-density
curves.

3.8.4.2 MnimmDensity

Backfill over and around the pipe and backfill around and adjacent to drainage
structures shall be conpacted at the approved noisture content to the follow ng
applicabl e mninumdensity (densities) which will be determ ned as specified in

t hi s paragraph.

a. Under paved roads, streets, parking areas, and simlar-use pavenents
i ncl udi ng adj acent shoul der areas, the density shall be not |ess than 90 percent
of maxi num density for cohesive material and 95 percent of naxi mum density for
cohesionl ess material, up to the el evati on where requirenents for pavenent
subgrade materials and conpaction shall control

b. Under unpaved or turfed traffic areas, density shall not be less than 90
percent of maxi mum density for cohesive material and 95 percent of maxi mum density
for cohesionless nateri al

c. Under nontraffic areas, density shall be not less than that of the
surroundi ng materi al

3.8.5 Determnation of Density

Testing shall be the responsibility of the Contractor and perforned at no
additional cost to the Government. Testing shall be perforned by an approved
conmercial testing |laboratory or by the Contractor subject to approval. Tests
shall be performed in sufficient nunber to ensure that specified density is being
obt ai ned. Laboratory tests for noisture-density relations shall be nmade in
accordance with ASTM D 1557 except that mechanical tanpers nay be used provided
the results are correlated with those obtained with the specified hand tanper.
Field density tests shall be deternmined in accordance with ASTM D 2167 or ASTM D
2922. \Wen ASTM D 2922 is used, the calibration curves shall be checked and
adjusted, if necessary, using the sand cone nethod as described in paragraph
Calibration of the referenced publications. ASTM D 2922 results in a wet unit
wei ght of soil and when using this method ASTM D 3017 shall be used to determ ne
the noisture content of the soil. The calibration curves furnished with the
noi st ure gauges shall be checked along with density calibration checks as
described in ASTM D 3017 or ASTM D 2922. Test results shall be furnished the
Contracting O ficer. The calibration checks of both the density and noisture
gauges shall be nmade at the beginning of a job on each different type of materia
encountered and at intervals as directed.
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3.9 PI PELI NE TESTI NG

Li nes shall be tested for |eakage by exfiltration tests. Prior to testing for

| eakage the trench shall be backfilled up to at least the |ower half of the pipe.
If required, sufficient additional backfill shall be placed to prevent pipe
noverment during testing, |leaving the joints uncovered to pernit inspection

Vi si bl e | eaks encountered shall be corrected regardl ess of |eakage test results.
VWhen the water table is 2 feet or nore above the top of the pipe at the upper end
of the pipeline section to be tested, infiltration shall be nmeasured using a
suitable weir or other device acceptable to the Contracting Officer. An
exfiltration test shall be made by filling the line to be tested with water so
that a head of at least 2 feet is provided above both the water table and the top
of the pipe at the upper end of the pipeline to be tested. The filled line shal
be allowed to stand until the pipe has reached its maxi mum absorption, but not

| ess than 4 hours. After absorption, the head shall be reestablished. The anount
of water required to maintain this water level during a 2-hour test period shal
be measured. Leakage as nmeasured by the exfiltration test shall not exceed 0.2
gal l ons per inch in dianeter per 100 feet of pipeline per hour. Wen |eakage
exceeds the maxi mum anmount specified, satisfactory correction shall be made and
retesting acconplished. Testing, correcting, and retesting shall be made at no
additional cost to the Government.

-- End of Section --

SECTI ON 02720 PAGE 10



RHC, WHI TTI ER NARROWS DAM TO FI RESTONE BOULEVARD

PART 1

PART 2

EERERERE
CAWN PR

1

SECTI ON TABLE OF CONTENTS

SI TE VWORK

SECTI ON 02811
| RRI GATI ON SYSTEMS

GENERAL . . .« « . . . . . . . . . . . . SECTION 02811
REFERENCES . . . . . . . . . . SECTION 02811
PERFORMANCE RECUIRENENTS . . . . . . . . SECTION 02811
SUBM TTALS . . . . . . SECTION 02811
DELI VERY, STCRAGE "AND HANDLING . . . . . SECTION 02811
FIELD MEASUREMENTS . . . . . . . . . . . SECTION 02811

PRODUCTS . . SECTI ON 02811
GENERAL MATERI ALS AND ECUIPNENT RECUIRENENTS

. . . . . SECTION 02811
2.1.1 Standard Products . . . . . . . . SECTION 02811
2.1.2 Naneplates . . . . . . . . . . . SECTION 02811
2.1.3 Extra Stock . . . . . . . . . . . SECTION 02811
Pl PI NG MATERI ALS . . . . . SECTION 02811
2.2.1 Red Brass Pipe and Associ at ed Fittings

. . SECTION 02811
2.2.2 Gal vani zed St eel P|pe and Associ at ed Fittings
e e e . . SECTION 02811
2.2.3 Pol yvi nyl Chlori de (FNK) Pipe, Fittings and Sol vent
SECTI ON 02811
BUBBLER HEADS, DRI PLI NE EM TTER TUBI NG, DRI PLI NE EQUI PMENT
. SECTI ON 02811

2.3.1 Bubbl er Heads . . SECTI ON 02811
2.3.2 Dripline Emtter Tub|ng (EX|pI|ne)

SECTI ON 02811
2.3.3 Dr|pl|ne F|tt|ngs . . . . . SECTION 02811
2.3.4 Air/Vacuum Rel i ef Assenbly . . . . SECTION 02811
2.3.5 Flush Valve Assenbly . . . . . . . SECTION 02811
VALVES Co . . . . . . . SECTION 02811
2.4.1 Gate Valves . . . . . . . . . . . SECTION 02811
2.4.2 PVC Ball Valves . . . . . . . . SECTION 02811
2.4.3 Qick Coupling valves . . . . . . SECTION 02811
2.4.4 Electrical Control Valves . . . . SECTION 02811
2.4.5 Backflow Preventers . . . . . . . SECTION 02811
ACCESSORI ES AND APPURTENANCES . . . . . . SECTION 02811
2.5.1 We Filter Assenbly . . . . . . . SECTION 02811
2.5.2 Pressure Regulator . . . . . . . . SECTION 02811
2.5.3 Check Valve (Inline) . . . . . . . SECTION 02811
2.5.4 Val ve Boxes . . . . . . SECTION 02811
2.5.6 Valve Identification Tags - SECTI ON 02811
2.5.7 Valve Keys for Nhnually Cperated val ves

SECTI ON 02811

AUTOMATI C CONTROLLERS, ' SOLAR POVER SUPPLY

. - . . . . . . . . . . . . . . . SECTION 02811
2.6.1 Automatic Controller . . . . . . SECTION 02811
2.6.2 Solar Power Supply . . . . . . . . SECTION 02811
2.6.3 Control Wring . . . . . . . . . SECTION 02811
2.6.4 Flow Meter Assenbly . . . . SECTION 02811
2.6.5 Signal Cable for Flow Meter . . . SECTION 02811
ELECTRICAL WORK . . . . . . . . . . . . . SECTION 02811

SECTI ON TABLE OF CONTENTS 02811 PAGE

PAGE
PAGE
PAGE
PAGE
PAGE
PAGE

PAGE

PAGE
PAGE
PAGE
PAGE
PAGE

PAGE

PAGE
Ceme
PAGE

PAGE
PAGE

PAGE
PAGE
PAGE
PAGE
PAGE
PAGE
PAGE
PAGE
PAGE
PAGE
PAGE
PAGE
PAGE
PAGE
PAGE
PAGE

PAGE

PAGE
PAGE
PAGE
PAGE
PAGE
PAGE
PAGE

DACWD9- 99- B- 0001

GOARBRDN BN DANNPR

al

5
nt
5

~~

© 0000000000 ~NNN

PRRER PR
NOOOOO

12

12

12
13

14
15



RHC, WHI TTI ER NARROWS DAM TO FI RESTONE BOULEVARD

8
.9
1

1

gL w

CONCRETE MATERI ALS . . SECTI ON
WATER SUPPLY (PC]hW OF CCNNECTICN) SECTI ON
0 SLEEVI NG . . SECTI ON
EXECUTION . . SECTI ON
| NSTALLATI ON . SECTI ON
3.1.2 Piping Syst em . . SECTI ON
3.1.4 Valves and Val ve Boxes . SECTI ON
3.1.5 Bubbler Heads SECTI ON
3.1.6 Dripline Emtter Tub|nglnstallat|on
SECTI ON
3.1.7 Backflow Preventers . . SECTI ON
3.1.8 Control Wre and Conduit SECTI ON
3.1.9 Automatic Controller . . . . . SECTI ON
3.1.10 Flow Meter and Si gnal Cabl e . SECTI ON
3.1.11 Sleeving S SECTI ON
3.1.12 Backfill . SECTI ON
3.1.12.1 Conpaction . . . . . . . . . SECTION
3.1.13 Adjustnment of Irrigation System. SECTION
3.1.14 deaning of Piping . SECTI ON
FI ELD TESTS . SECTI ON
3.2.1 Hydrostati c Pr essure Test SECTI ON
3.2.2 (Qperation Test . . SECTI ON
POSTI NG FRAMED | NSTRUCTI ONS . SECTI ON
FI ELD TRAI NI NG SECTI ON
CLEANUP . SECTI ON
SECTI ON TABLE OF CONTENTS 02811 PAGE i

DACWD9- 99- B- 0001

02811
02811
02811

02811
02811
02811
02811
02811

02811
02811
02811
02811
02811
02811
02811
02811
02811
02811
02811
02811
02811
02811
02811
02811

PAGE
PAGE
PAGE

PAGE
PAGE
PAGE
PAGE
PAGE

PAGE
PAGE
PAGE
PAGE
PAGE
PAGE
PAGE
PAGE
PAGE
PAGE
PAGE
PAGE
PAGE
PAGE
PAGE
PAGE

16
16
17

17
17
18
19
19

20
20
21
21
23
25



RHC, WHI TTI ER NARROWS DAM TO FI RESTONE BOULEVARD DACWD9- 99- B- 0001

SECTI ON 02811
| RRI GATI ON SYSTEMS
PART 1 GENERAL
1.1 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by the

basi ¢ designation only.

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM A 53 (1990b) Pipe, Steel, Black and
Hot - Di pped, Zi nc-Coated Wl ded and Seanl ess
ASTM B 33 (1985) Tinned Soft or Anneal ed Copper Wre
for Electrical Purposes
ASTM B 43 (1991) Seam ess Red Brass Pi pe,
Standard Si zes
ASTM D 1785 (1991) Poly(Vinyl Chloride) (PVC) Plastic
Pi pe, Schedul es 40, 80, and 120
ASTM D 2241 (1989) Pol y(Vinyl Chloride) (PVC
Pressure-Rated Pipe (SDR Series)
ASTM D 2466 (1990a) Pol y(Vinyl Chloride) (PVC
Plastic Pipe Fittings, Schedule 40
ASTM D 2564 (1991a) Sol vent Cenents for
Pol y(Vinyl Chloride) (PVC) Plastic Piping
Syst ens
ASTM D 2774 (1972; R 1983) Underground
Installation of Thernopl astic Pressure
Pi pi ng
ASTM D 2855 (1990) Making Sol vent-Cenmented Joints with

Pol y(Vinyl Chloride) (PVC) Pipe and Fittings
AMERI CAN SOCI ETY OF MECHANI CAL ENG NEERS ( ASME)

ASME BLl. 2 (1983; R 1991; Errata May 1992) Gages and
Gaging for Unified Inch Screw Threads

ASME B16. 15 (1985) Cast Bronze Threaded Fittings
Cl asses 125 and 250
AMERI CAN SOCI ETY OF SANI TARY ENG NEERI NG ( ASSE)

ASSE 1013 (1988) Reduced Pressure Principle
Backfl ow Preventers

FEDERAL SPECI FI CATI ONS ( FS)
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FS WV H 001220 (Basic) Head, Sprinkler, (Underground
Connect ed)
FS PS-21-70
FS PS-22-70
FOUNDATI ON FOR CROSS- CONNECTI ON CONTROL AND HYDRAULI C RESEARCH
( FCCHR)
FCCHR- 01 (1988) Manual of Cross-Connection Contr ol

| NSULATED CABLE ENG NEERS ASSOCI ATl ON( | CEA)

| CEA S-56-434 (1991; 5th Ed R) Polyol efin Insul ated
Communi cati on Cabl es for Qutdoor Use

MANUFACTURERS STANDARDI ZATI ON SOCI ETY OF THE VALVE AND FI TTI NGS
| NDUSTRY ( MSS)

MBS SP- 80 (1987) Bronze Gate, d obe, Angle and
Check Val ves

NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMA)
NEMA VC 5 (1992)
NATI ONAL FI RE PROTECTI ON ASSOCI ATI ON ( NFPA)

NFPA 70 (1993) National Electrical Code

1.2 PERFORMANCE REQUI REMENTS
This Irrigation Systemis designed with a m ni mum water pressure stated on
irrigation plans (55 psi to 70 psi) at connections to backfl ow prevention
device and 25 psi at the |ast bubbler head and 30 psi at each drip line
electric control valve. Provide system pressure calculations and irrigation
requi renents of the area.

1.3 SUBM TTALS
Government approval is required for submittals with a GA designation;
submi ttals having an FI O designation are for information only. The
foll owi ng shall be subnitted in accordance with SECTI ON 01330: SUBM TTAL
PROCEDURES:
SD-01 Data Franed Instructions; F.1.0O

Label s, signs, and tenplates of operating instructions that are required to
be mounted or installed on or near the product for normal, safe operation.

SD- 02
Manuf acturer’s Catalog Data. F.1.Q
a. Piping materials, dripline tubing, and fittings.

b. Valves, pressure regulators, air/vacuumrelief units.
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(@]

Sprinkl er heads.

d. Automatic controllers.

e. Flow neter assenbly.

f. Solvent cenent.

g. Control wiring and signal cable.
h. Backfl ow Preventer Assenbly.

i. Electrical materials including conduit, wires and conbi nation
meter/irrigation controller enclosure.

Det ai | ed procedures defining the Contractor's provisions for accident
prevention, health protection, and other safety precautions for the work to
be done.

SD- 09 Reports
Field Tests; Val ves and Accessories Tested. G A

Submit performance test reports in booklet formby an authorized officia
of a testing | aboratory showing all field tests perforned to adjust each
conponent and all field tests perfornmed to prove conpliance with the
speci fied performance criteria, upon conpletion and testing of the
installed system Each test report shall indicate the final position of
control val ves.

SD-12 Field Test Reports

a. Pressure test GA.

b. Operation test G A

Submit record of pressure tests conducted on recordi ng gauge.
SD-19 Operation and Mi ntenance Manual s

Sprinkler SystemF.l.QO

Submit 3 copies of operation and 3 copies of maintenance nmanuals for the
equi prent furni shed. One conplete set prior to field testing and the

remai nder upon acceptance. Manuals shall be approved prior to the field
training course. Operating manuals shall detail the step-by-step procedures
required for system startup, operation, and shutdown. Operating manual s
shal | include the manufacturer's nane, nodel number, parts list, and bri ef
description of all equipnment and their basic operating features.

Mai nt enance manual s shall |ist routine maintenance procedures, possible
breakdowns and repairs, and troubl eshooti ng gui des. Mintenance manual s
shal I include piping and equi pnent |ayout, sinplified wiring and contro

di agrams of the systemas installed, and system progranmni ng schedul e.

1.4  DELIVERY, STORAGE, AND HANDLI NG
Deliver materials in original rolls, packages, cartons and containers with

t he nane of manufacturer, brand and nodel. All equi prent delivered and
pl aced in storage shall be protected fromthe weather; excessive humdity
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and tenperature variation; direct sunlight (in the case of plastic or
rubber materials); and dirt, dust, or other contam nants. Do not store
materials directly on ground. Do not drag pipe on ground.

5 FI ELD MEASUREMENTS

The Contractor shall verify all dimensions in the field and shall advise
the Contracting Oficer of any discrepancy before perforning the work.

PART 2 PRODUCTS

2.

2.

1 GENERAL MATERI ALS AND EQUI PMENT REQUI REMENTS
1.1 St andard Products

Material s and equi prent shall be the standard products of a manufacturer
who has produced sinilar systenms which have perforned well for a mni num
period of 2 years prior to bid opening. Equiprment shall be supported by a
service organization that is, in the opinion of the Contracting Oficer,
reasonably convenient to the site.

1.2 Nanepl at es

Each item of equi pnent shall have the manufacturer's nanme, address, type or
style, model or serial nunber, and catal og number on a plate secured to the
i tem of equipnent.

.1.3 Extra Stock

The following extra stock shall be provided: Two bubbl er heads of each size
and type, two valve keys for operating gate valves, tw wenches for
renoving and installing each type of head, two quick coupler keys and hose
swivels, two air/vacuumrelief valves, two flushing assenbly ball valves,
two we filter assenbly filter elements, and four irrigation controller
housi ng keys.

.2 Pl PI NG MATERI ALS
2.1 Red Brass Pipe and Associated Fittings

.2.1.1 Pi pe

Pi pe shall conformto requirements of ASTM B 43, regul ar

.2.1.2 Fittings

Fittings shall be Class 250, cast bronze threaded conforming to the
requi rements of ASME B16. 15.

. 2.2 Gal vani zed Steel Pipe and Associated Fittings

.2.2.1 Pi pe

Gal vani zed steel pipe shall be ASA schedule 40 mld steel screwed pipe.
Pi pe shall conformto requirements of ASTM A 53, Schedule 40. Al

gal vani zed pi pe shall be installed bel ow grade shall be painted with two
(2) coats of koppers #50 bitumastic or wrapped with 2 m|. Thick, black
plastic, insulating tape as manufactured by 3M Conpany or equal
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2.2.2.2 Fittings

Fittings shall be nedium gal vani zed screwed beaded mal | eabl e iron

Gal vani zed couplings may be nerchant coupling. Use non-hardeni ng, non-toxic
pi pe joint sealant formul ated for use on water-carrying pipes on netal
connecti ons.

2.2.3 Pol yvi nyl Chl oride (PVC) Pipe, Fittings and Sol vent Cenent
2.2.3.1 Pi pe

Pressure main line piping for sizes 2-inches and | arger, shall be PVC d ass
315.

Cl ass 315 pipe shall be nmade from an NSF approved Type |, Grade |, PVC
conpound confornmi ng to ASTM conpound specification D1785. All pipe nust
neet requirements as set forth in Federal Specification PS-22-70 (Solvent-
weld Pipe), with an appropriate standard dimension (S.D.R).

Pressure main line piping for sizes 1-1/2-inches and smaller, and latera
line piping, shall be PVC Schedule 40 with sol vent wel ded j oi nts.

Schedul e 40 pi pe shall be made from NSF approved Type |, Gade | PVC
conpound confornmi ng to ASTM conpound specification D1785. All pipe nust
neet requirements as set forth in Federal Specification PS-21-70.

Al main line and lateral piping for reclainmed water system shall be purple
reclaimed water pipe with the same specifications outlined above.

Al'l PVC pi pe nust bear the foll ow ng nmarkings:

Manuf act ur er =s nare.

Nom nal pipe size

Schedul e or cl ass.

Pressure rating in PSI

NSF (National Sanitation Foundation) approval
Dat e of extrusion.

D OO TOD

Pi pe shall conformto the requirements of ASTM D 1785, PVC 1120 Schedul e
40; or ASTM D 2241.

Non-rigid lateral |ine piping (PVC flexible hose) shall be uniformy black
in color, honmpbgeneous throughout, and snooth inside and outside, free from
foreign materials, cracks, holes, dents, winkles, and blisters. The hose
shal | have the follow ng di nensions.

Si ze I nsi de Wal | Thi ckness CQut si de
(1n) Dia. (1In Dia. (In.) Dia. (1n)
3/8 (IPS) 0.50 0. 090 0. 680

% (1 PS) 0.50 0. 140 0. 840
3/4 (1PS) 0.75 0. 150 1. 050

1 (1PS) 1. 00 0. 158 1.315

2.2.3.2 Fittings

PVC solvent-weld fittings shall be Schedule 40, 1-2, 1l1-1 NSF approved
conformng to ASTM test procedure D2466.
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Sol vent cenent and primer for PVC solvent-weld pipe and fittings shall be
of type and installation nethods prescribed by the nmanufacturer

2.2.3.3 Sol vent Cenent

Sol vent cenment shall conformto the requirenents of ASTM D 2564.
PVC cl ass and schedul e pi ping shall be solvent-welded to PVC fittings with
Christy’'s ARed-Hot (blue) glue, or equal

Non-rigid lateral |ine piping shall be solvent-welded to PVC fittings with
| PS nodel #795 (clear) glue, or equal

2.3 BUBBLER HEADS, DRI PLINE EM TTER TUBI NG, DRI PLI NE EQUI PMENT
2.3.1 Bubbl er Heads

Heads shall be fl ood bubbler w th non-adjustable pressure conpensating flow
and desi gned for pernmanent nmounting on threaded pipe risers.

Provi de bubbl er heads with the di scharge flow GPM (gallons per mnute) as
listed in the draw ngs.

2.3.2 Dripline Emtter Tubing (Dripline)

The dripline emitter tubing is a |l ow volume, linear, |ow density

pol yet hyl ene (PE) tubing, housing turbulent flow, and integral spaced
pressure conmpensating drip emtters. The tubing shall have an outside

di ameter (O D.) of approximately .670 inches (17 mm) and an inside dianeter
(1.D.) of approximately .570 inches. The turbulent flow path emtters shal
be nmolded fromplastic, with a hard plastic diaphragmretailer and soft
rubber di aphragm

The turbulent flow path enitters shall have an nom nal discharge rate of
0.6 gallon per hour (GPH) at 20 pounds per square inch (PSI), and with a
coefficient of variation (Cv of .03). The dripline tubing shall operate
with a mninmumpressure of 10 psi. The dripline shall be nolded with a
spaci ng of 18-inches on center for drip enmtters.

Dripline emtter tubing shall be Techline series, nodel number T17-05-18-,
as manufactured by Netafimirrigation, Inc., Fresno, CA

2.3.3 Dripline Fittings

Dripline fittings shall be male, barb end connections, ready for pipe
insertion. Barb fitting series shall include versions for connections to
standard femal e and mal e PVC tapered pipe threads.

Fittings shall be constructed of nolded brown plastic, with a nonina
out si de di mensi on of 0.67 inch, and shall be clean and free of burrs, and
uneven casting edges.

Fitting connections shall be mated with dripline tubing by pushing the

tubing and twisting side to side until the tubing abuts to either adjoining
tubing or a fitting stop
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Dripline barb fittings shall be the Techline series, with nodel nunbers
TLTEE, TLCOUP, TLELL, TLO75MA, TLO75TEE, for the various comnbinati ons shown
on drawi ngs. Dripline fittings shall be as manufactured by Netafim
Irrigation, Fresno, CA

2.3.4 Air/Vacuum Rel i ef Assenbly

The air/vacuumrelief assenbly shall consist of a air/vacuumrelief valve
made of black or grey plastic, have a 1/2-inch MPT inlet, and include
fittings as required to connect to dripline tubing.

The air/vacuumrelief valve shall be as manufactured by Netafim or
approved equal

2.3.5 Flush Valve Assenbly

The flush val ve assenbly shall consist of a line flushing valve and rel ated
PVC fittings. Line flushing valve shall be brown in color and include a
1/2-inch MPT inlet connection.

Li ne flushing val ve shall be as manufactured by Netafim or approved equal
2.4  VALVES
2.4.1 Gate Valves

Gate valves shall conformto the requirenments of MSS SP-80, Fed Spec WM V-
54, Type 1,Class B, 150 PSI steamto 406 degree pressure rating. Gate

val ves shall have bronze body, threaded ends, threaded bonnet, non-rising
stem integral seat, and solid wedge disc. Gate val ves shall include bronze
cross handl es, unless otherw se shown on drawi ngs. No al um num al |l oy
handl es shal |l be all owed.

Gate val ve shall be nodel series |IB 646, as manufactured by Hanmond Val ve
Corp. or approved equal

2.4.2 PVC Ball Valves
PVC ball valve shall be constructed of grey Schedule 80 PVC material with
full port “flow through” design, and include teflon ball seats, pressure
rating to 235 PSI, and safety shear stem Valve shall provide a Cv factor
the sane as equal |ength Schedul e 80 piping.
PVC ball valves shall be as manufactured by Spears, or approved equal
2.4.3 Qick Coupling Valves

Qui ck coupling val ves shall have two-piece brass bodies consisting of a
coupl er water seal valve assenbly, a renpvabl e upper body to allow spring,
key track to be serviced wi thout shutdown of mmin, and stainless stee

i nternal parts.

Qui ck coupling valves shall be 1-inch in size and include |ockable vinyl
lids with a spring for positive closure on key renoval .

2.4.4 Electrical Control Valves

El ectric control valves shall be sol enoid actuated gl obe valves of (1 to 2
inch) size. Electrical control valves shall be sized as shown on draw ngs.
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2.

2.

2.

2.

suitable for 24 volts, 60 cycle with a holding current not to exceed .5
anps, and designed to provide for shut-off in event of power failure. Valve
shall be glass filled nylon body and bonnet suitable for conmercial grade
service at 200 psi operating pressure with external flow control adjustnent
for shut-off capability. Provide both internal and external plug at

di aphragm chanmber to enabl e nanual operation, durable nylon reinforced
nitrile rubber diaphragm and accessibility to internal parts without
renovi ng val ve from system The val ve should open or close in |less than 30
seconds at 20 psi.

El ectric control valves for the reclaimed water system shall be scrubber
val ves.

El ectric control valve shall be as manufactured by Rain Bird Sales, Inc. or
approved equal

The master valve shall conformto all requirenents of the electric
control valve, and shall be sized as shown on the draw ngs.

4.5 Backfl ow Preventers

Reduced pressure principle assenblies, shall be tested, approved, and
listed in accordance with FCCHR-01. Reduced pressure principle backfl ow
preventers shall be in accordance with ASSE 1013.

4.5.1 Reduced Pressure Type Backfl ow Preventers

Backfl ow preventers shall be rated for nmaxi mum worki ng pressure of 175 psi,
bronze mounted ball valves, resilient seat shut-off valves, and strainer
stainless steel, internal parts. Total pressure drop through conplete
assenbly shall be a maxi mumof 10 psi at rated flow. Piping shall be

gal vani zed steel pipe and fittings. We strainers shall be NPT threaded
bronze construction. Units shall have 40-mesh 304 stainless steel screen

el ements as sized on the drawings. We strainers shall be line size. Back
flow preventers shall be 2-inch in size

4.5.2 Backflow Preventer Enclosure

Backfl ow preventer enclosure shall be constructed of 3/16-inch steel angle
plate for frane wel ded construction, and shall include two lifting handl es.
The faces or side of the enclosure shall be constructed of nunber 9
expanded steel welded to frane. The overall dinensions shall be a m ni num
of 18 inches wi de, 40 inches |long, and 30 inches high for enclosing a 2-

i nch reduced pressure backfl ow preventer assenbly with We strainer. The
encl osure shall be of one piece construction and shall hinge on one end,
with the mounting device being 3/8-inch “U-bolt construction for pad

| ocki ng encl osure unit. The enclosure shall be factory painted the col or
At an.

Backfl ow encl osures shall be as manufactured by Le Meur Manufacturing or
approved equal

4.5.3 Enclosure Lock Set
Al'l pad lock sets provided shall be the sane key coding for all |ocks.
I nformati on on key codi ng and source of |ock sets shall be docunented for

ordering additional sets by others. Pad |ocks shall be of comercial use
grade and be weat her proof.
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2.
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2.

5  ACCESSORI ES AND APPURTENANCES
5.1 We Filter Assenbly

We filter assenbly shall include one plastic body filter, 1 in size, with
color-coded Filter element rated at 120 mesh. Filter shall flow a m ni num
of 18 gpm at 2 psi pressure loss and 30 gpmat 5 psi pressure loss. We
filter shall be as manufactured by Netafim or approved equal

We filter assenbly shall include glycerin filled pressure gauges, 2 1/2 in
di ameter, with polycarbonate face, 1/4 inch NPT connection, and 0-100 ps
pressure scale. Pressure gauges shall be as manufactured by Irroneter Co.,
or approved equal

.5.2 Pressure Regul ator

Pressure regul ator shall be provided at each dripline system The pressure
regul ator shall be mounted inline, preset at the factory for 25 psi outlet
pressure, and rate for 150 psi inlet pressure. Pressure regulator indicated
as a Amedium flow (MF) nodel provides operation between 2 and 20 gpm and
shall include 1 inch (NPT) threaded inlet and outlets. Pressure regul ator
identified as a “high flow (HF) nodel provides operation between 10 and 32
gpm and shall include 1 1/4 inch (NPT) inlet size, and 1 inch (NPT) outlet
si ze.

Pressure regul ators shall be as manufactured by Senninger Irrigation Inc,
Sal co Products, or approved equal

5.3 Check Valve (Inline)

Check val ves shall be inline swing check valves, with solvent welded slip-
fit connections to PVC piping. Check valves shall be constructed of high-
i mpact Schedule 40 PVC type Il material, with stainless steel interna

spring conponents and positive sealing when there is no flow back pressure

Swi ng check val ve shall be line sized and as manufactured by King Bros.
I ndustries (KBI) series KSC, or approved equal

.5.4 Val ve Boxes

5.4.1 Val ve Boxes

Val ve boxes shall be structural foam nolded with polyofin plastic with
bol t -down | ocki ng devices, for each gate valve, flow neter assenbly, quick
coupling valve, WE filter assenbly, air/vacuumrelief assenbly, flush

val ve assenbly, wire splices, and electric control valves. The fl ood
bubbl er box shall be non-bolt-1ocking. The electric control valve box shal
be provide a attached hinged cover

Box sizes shall be selected for valve used as shown on val ve box size
schedul e listed bel ow. The words "I RRI GATI ON CONTROL VALVE" shall be
factory casted on each rectangul ar box cover. The words Aemitter shall be
factory casted on each 5 3/4 inch valve box as listed for flood bubbler
Detail A, Sheet L-36.

Val ve boxes for flood bubbler shall be black in color. Valve boxes for
other irrigation equipnent shall be tan in color. Geen color val ve boxes
shall not be allowed. Allow sufficient lead time to special order tan

col ored val ve boxes.
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Val ve boxes shall conply to ASTM D-635 or UL-94 and be as nmanufactured by
Car son- Brooks Plastics, LTD. or Applied Engineering Products, or approved
equal .

2.5.4.2 Valve Box Cover ldentification

Val ve box covers shall be head branded with 2-inch tall nmetal branding
letters. Arrange fromthe sane view ng position (no upside down box covers
in box groups). Contractor shall not be allowed to use a hot knife for
brandi ng purposes. Refer to details for specific valve box cover

i dentifications.

Brandi ng unit reconmended for use is as manufactured by Ever Hot Mg.
Chi cago, IL. Phone nunmber (708) 865-7070, or contact Hydro-Scape Products,
I nc. Phone nunber (714) 639-1850.

2.5.4.3 Val ve Box Size Schedul e

Box Size: 10 Round (x 10 1/4 Deep)- tan

Gat e Val ves

Qui ck Coupling Val ves

Fl ush Val ve Assenbli es

Ai r/ Vacuum Rel i ef Assenblies
Wre Splices

Box Size: 11 3/4 Wde x 17 Long Rectanqular (x 12 Deep)- tan

Fl ow Meter Assenblies
El ectric Control Val ves
Mast er Val ves

Box Size: 15 Wde x 21 Long “Junbo” Rectanqular (x 12 Deep)- tan

We Filter Assenbly

Box Size: 5 3/4 Round (x 8 3/4 Deep) - black

Fl ood Bubbl er Heads
2.5.6 Valve ldentification Tags
Identification tags for electrical control valves shall be manufactured
from Pol yur et hane Behr Desopan. Use Christy’'s standard tag hot stanped with
bl ack letters on yell ow background. The tags shall be numbered to match
progranmm ng as indicated on the Drawi ngs. Provide one (1) tag of each
electric control valve

Provide purple reclained water tag for all electric remote control valves
for reclaimed water systens.

Speci al order tags fromT. Christy Enterprises, (714) 771-4142, or equal
2.5.7 Valve Keys for Mnually Operated Val ves

Val ve keys shall be 1/2 inch dianeter by 3 feet |ong, tee handles and keyed
to fit val ves.

2.6 AUTOVATI C CONTROLLERS, SOLAR POVWER SUPPLY
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6.1 Automatic Controller

Automatic controller shall be Cal sense nodel series ET1l, nounted within a
Acontrol |l er encl osure assenbly, pre-wired, and assenbl ed by Pacific

Techni cal Services, nodel nunber CA110- ET- RRA- RSE- FML. 5- SP3. The control |l er
encl osure assenbly shall include, but not be linmted to: the automatic
controller listed above, sized with stations capacity as shown on the

pl ans, one (1) radio renote receiver outlet and plug, one (1) rain gauge
wi t h gauge encl osure, one 1-1/2 inch flow neter, one solar power panel pole
nmount ed assenbly, and one (1) on-off switch nounted in 2-inch electrica
box, all pre-wired within a V.I.T. Products, Inc., vandal-resistant,

stainl ess steel nodel nunber SB24-SS series controller enclosure.
Control l er enclosure assenbly shall include a 5-year warranty, as provided
by Pacific Technical Services. Contact phone nunber: (714) 837-4737.

6.2 Sol ar Power Supply

The sol ar power panel assenbly shall be supplies as a part of the
control l er enclosure assenbly, as listed in section 2.6.1 above. The solar
panel assenbly shall include, but not be limted to: polycrystalline

el ectric nodul e sol ar panel (s)with mounting ginble, Asealed valve regul ated
storage 12 volt DC batteries, 12 and 24 VAC controller power system

i ncluding electrical netering systemand charge controller, fault
protection circuit breakers, galvanized steel pipe nmounting pole, and
conductor wring system

The sol ar power supply systemshall be a SIPs (Solar Irrigation Power
Systens) series, as manufacturer by Photcomm Inc., Scottsdale, AZ

The sol ar power supply assenbly shall include a 5-year warranty as provided
by Pacific Technical Services.

.6.3 Control Wring

Connecti ons between the automatic controllers and the electric contro

val ves shall be made with direct burial copper wire AW UF 600 volt. Pilot
wires shall be a different color wire for each automatic controller

Conmon wires shall be white with a different color stripe for each
automatic controller. Install wires in accordance with the valve

manuf acturer’s specifications and wire charts. |n no case shall wire size
be | ess than 14 gauge for control wires and no | ess than #12 gauge for
conmon Wwire.

Wring shall occupy the sane trench and shall be installed along the sane
route as pressure supply or lateral |ines wherever possible.

VWere nore than one wire is places in a trench, the wires shall be taped
toget her at intervals of 10-feet.

An expansion curl shall be provided within 3-feet of each wire connection
Expansi on curl shall be of sufficient length at each splice connection at
each electric control, so that in case of repair, the valve bonnet may be
brought to the surface w thout disconnecting the control wires. Contro
wires shall be laid loosely in the trench without stress or stretching of
the control wre conductors.

Al wire splices shall be made with either Scotch-Lok #3576 AConnect or

Seal i ng Packs, Rain Bird ASnap-Tite wire connectors, or approved equal
Use one splice per connector sealing pack
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Field wire splices between the automatic controller and the electrica
control valves shall not be allowed w thout prior approval of the
contracting officer. Al field wire splices shall include a 18 | oop coi
and be covered within a round valve box. Ildentify wire splices on Iid of
round splice box with the letters AW

Wre color shall be continuous over its entire length. Use a different
color (except for the color blue for each automatic controller). Use white
for common ground wire.

Spare control wires shall be different in color than the control wire color
assigned to each automatic controller. Spare control wires shall be blue in
color. Provide one spare commopn ground wire for each controller. Spare
conmon ground wire shall be white with blue stripe in color for al
automatic controllers.

War ni ng Tape:

Inert plastic filmhighly resistant to alkalis, acids, or other destructive
chemical conponents likely to be encountered in soils. 3-inches wi de,
colored yellow, and inprinted with ACAUTI ON: BURI ED ELECTRI C LI NE BELOW
VWhen control wiring is trenched separately from mainline trenches,

conti nuous warning tape shall be installed with the wring.

Provide a 36-inch excess length of wire in and 8-inch dianeter | oop at each
90 degree change of direction, at both ends of sleeves, and at 100-f oot
interval s al ong continuous runs of wiring. Do not tie wiring | oop. Instal
conmon ground wire and one control wire for each renote control valve.
Multiple valves on a single control wire are not permtted. Install one
conmon wire for each controller. Miltiple controllers with one common wire
will not be permitted.

2.6.4 Flow Meter Assenbly

Fl ow neter housings shall be made of Schedul e 80 pol yvinyl chloride (PVC
pi pe and have a pul sing output rate which is proportional to the GPM fl ow
rate of the piping system being nmeasured.

The flow neter operates on 9 volts DC. The flow neter wires should be
separated from other power wires when pulled up at the automatic irrigation
control l er enclosure location. If 24 volts ACis used to test field wires
when determ ning proper sequencing, and is applied to the flow neter wres,
the sensing unit will be permanently damaged. Flow nmeter shall include a
factory installed waterproof fuse holder and include correct size fuses.

Al splices for flow neter wiring shall be dry splices. Any water | eaking
into a splice will cause flow neter problens. Additionally buried splices
in ground between the flow nmeter and automatic irrigation controller wll
not be allowed. Flow neter housing shall be factory nodified PVC schedul e
80 tee fitting and include a renovabl e nmoi sture proof sensor unit having a
pul se output rate which is proportional to the GPMflow rate of the piping
system bei ng measured.

Fl ow neters shall be sized as indicated in the drawi ngs and shall be as
specified as a part of the controller enclosure assenbly.

Fl ow neters shall be as manufactured by Data Industrial Corp and as
provi ded by Cal sense. Contact phone nunmber: (800) 572-8608.

2.6.5 Signal Cable for Flow Meter
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The signal cable shall be a multi-paired direct burial shielded cable
designed to carry signals for the fl ow sensor assenblies. The cabl e shal
i nclude a 0.005 inch thick by 0.500 inch wide (type 304) stainless stee
t ape wapped arnor over the core (with a mnimum of 25% overlap) and a
direct burial sunlight resistant 0.045 inch thick PVC outer jacket
conforming to NEMA WC 5. The cable shall provide conplete protection
agai nst gophers and ot her rodents.

The signal cable shall include a mninmumof four (4), a maxi mum of six (6)
stranded soft annealed tin coated solid copper conductors of 18 AWG si ze,
seven (7) strands each conform ng to ASTM B-33, and individually insul ated
with 0.015 inch thick high density (PE) polyethylene. The conductors shal
be paired and shall be identified with the follow ng colors: pair #1 shal
use bl ack/red, pair #2 shall use a conbination of orange/blue. Wen 3-pair
cable is used in lieu of 2 pair cable, pairs #1 and #2 shall be as listed
above, and pair #3 shall use purple/white.

The signal cable assenmbly shall require the insulated conductors to be

twi sted and paired off, then cabled together with the high density

pol yet hyl ene jacket confornming to | CEA S-56-434. Also included in the
assenbly is a 0.00235 inch thick alum num nylar tape helically applied and
a barrier of glass reinforced nylar tape applied over the shield. One drain
wire of 20 AWG size and with tinned solid copper core shall be laid over
the shield in contact with the alum num side. The signal cable shall have
an outside dianmeter of 0.410 inch and shall be round and snooth with no
convol uti ons.

Al'l splices for flow sensor signal cable shall be dry splices. Any water

| eaking into a splice will cause flow nmeter problenms. Additionally, buried
splices in the ground between the flow sensor and the irrigation controller
enclosure will not be all owed.

Conduct or connectors shall be 3M Series 3500 Scotch-1oc Connector packs of
3M Series 7000 Epoxy Wre Connector kits. |If one connector is used for both
conduct or connections, the wire splices shall be staggered to prevent
shorting. Al manufacturer’s instructions on the package shall be foll owed.

The flow sensor signal cable shall be nodel number P-7195D as manuf act ured
by Paige El ectric Conpany of Parampunt, California. The phone number is
(310) 633-1414.

2.7 ELECTRI CAL VWORK

Contractor shall be responsible for all connections for the automatic
irrigation controllers to the 120 volt permanent el ectrical power supplies
and to the solar powered electrical supplies.

For point of connections (P.O.C.) to the new electrical service provided by
Sout hern California Edison (SCE), Contractor shall be responsible for the
applications and coordination with applicable districts of SCE. Contractor
shall obtain and follow all electrical materials and installation

requi renents per SCE

a) For P.OC at automatic irrigation systems "A" and "EE", contact Al
Aguado, SCE Whittier District (562) 903-3148.

b) For P.OC at automatic irrigation system"G', contact Curtis, SCE
Conpton District (310) 608-5001
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For P.OC. to the new SCE service, provide and install Mers electrical
nmeter service pedestal MEUGQ MLOOC/ SS with mini num four (4) 20 anps
breakers and one (1) 50 anmps main breaker.

For P.OC. to the existing power supplies adjacent to the spreading
grounds, Contractor shall coordinate with Fl ood Mai ntenance and Operati onal
Services, Departnment of Public Works, Los Angel es County. Contact Bruce
Rudd at (562) 923-5213.

For P.OC to the automatic irrigation controllers “E", “F", “AA", “FF",
“GE and “HH', provide and install solar panel as outlined in section
2.6.2.

Wring and rigid conduit for solar power supply connection to automatic
controllers shall be in accordance wi th NFPA 70.

Contractor shall be responsible for obtaining all applicable electrical
permts.

2.8 CONCRETE MATERI ALS

Provi de concrete with mni num 2000- psi conpressive concrete strength at 28
days. Ready-to-mix concrete prepared on-site by hand will be allowed for
use with poured concrete controller bases and thrust blocking. Spread
concrete 12 inches beyond all four sides of controller pedestal and 6

i nches deep.

2.9 WATER SUPPLY (PO NT OF CONNECTI ON)

Contractor shall coordinate the installation of new donestic water neters
for irrigation water supply. All applications, permts, and fees required
for establishing new water services shall be the responsibility of the
contractor. The contracting officer shall provide the correct name for
wat er services account and federal tax identification as required by the
appl i cabl e wat er purveyors.

For water system"A"

Cont act : Jerry Graham City of Pico Rivera, (562) 801-4462.
For water systems "B', "C' and "D

Cont act : Ken Powel |, L.A. County Flood Muintenance, (562) 948-1171
For water systems "E', "EE' and "FF"

Cont act : Bucky Hernandez, City of Downey, (562) 904-7202
For reclaimed water systems "F', "GG'

Cont act : Frank McDonell, City of Downey (562) 904-7201

For water systems "G' and "HH'
Cont act : Tom Mel endrez, City of South Gate, (213) 563-9537.

For water system "AA"
Cont act : Ken, Montebell o Land and Water (213) 722-8654.

For water systens "BB", "CC' and "DD'
Cont act : Tom Sinclair or Rex, South Montebello Irrigation District,
(213) 721-4735.
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2.10 SLEEVI NG

Install a separate sleeve beneath paved areas to route each run of
irrigation pipe or wiring bundle.

Sl eeving material beneath pedestrian pavenent shall be PVC Schedul e 40 pipe
with sol vent wel ded joints.

Sl eevi ng beneath driveways, sidewal ks, and streets shall be PVC Schedul e 40
pi pe with sol vent wel ded joints.

Sl eeving dianeter: Equal to twice that of the pipe or wiring bundle.
M ni mum sl eevi ng di ameter shall be 2-inches.

Mar ki ng Stakes: 2-inches x 2-inches x 24-inch wood stake.

.11 RECLAI MED WATER SYSTEM

Following irrigation material, signs and tags shall be provided and
installed per Central Basin Minicipal Water District’'s "Recycled Water
Irrigation User’s Cuide" and requirements per Los Angel es County Health
Depart ment.

Al PVC mainline and | ateral pipes for reclained water system shall be
purple pipe with recl ai ned water stanp.

Al drip lines shall be installed with 3" wide purple plastic tape with
"Recl ai ned Water" printed on

Al'l valves including gate, renpte control and qui ck coupling valves for
recl ai mred water system shall have reclainmed water tag attached to the
val ves.

Al'l val ve boxes for reclained water system shall have purple reclainmed
wat er cover.

Signs stating the used of reclaimed water shall be posted at each public
entrance to Ri o Hondo channel where reclainmed water is used for the
irrigation system

PART 3 EXECUTI ON

3.

1 | NSTALLATI ON

The permanent and tenporary sprinkler systens shall be installed after site
gradi ng has been conpleted. Excavation, trenching, and backfilling for
sprinkler systemshall be in accordance with the applicable provisions of
SECTI ON 02222: EXCAVATI ON, TRENCHI NG, AND BACKFI LLI NG FOR UTI LI TI ES
SYSTEMS, except as nodified herein. The contractor shall provide a
temporary above ground automatic irrigation systemto water all hydro
seeded areas utilizing spare control wires and tenporary irrigation lines

wher e applicabl e. Provi de TORO Super 700 series streamrotors or approved
equal . Using quick couplers as a tenporary irrigation systemw ||l not be
permtted. The contractor shall provide for contracting officer approva
design cal cul ati ons, detail ed drawi ngs |aying out valves, lines, sprinklers

heads and any other itens necessary for the tenmporary irrigation system
The contractor shall maintain the tenmporary irrigation systemthroughout
the contract period replacing sprinkler heads, lines and val ves as directed
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3.

3.

3.

3.

by the Contracting O ficer. The contractor shall renove the tenporary
irrigation systemafter conpletion of the plant establishnent period.

1.1 Trenching

Trenches around roots shall be hand excavated to pi pe grade when roots of 2
i nches dianeter or greater are encountered. Trench width shall be 4 inches
m nimumor 1-1/2 times di aneter of pipe, whichever is wider. Backfill shal
be hand tanped over excavation. Wen rock is encountered, trench shall be
excavated 4 inches deeper and backfilled with silty sand (SM or

wel | -graded sand (SW to pipe grade. Trenches shall be kept free of
obstructions and debris that woul d damage pipe. Subsoil shall not be m xed
with topsoil. Existing concrete wal ks, drives and other obstacles shall be
bored at a depth conform ng to bottom of adjacent trenches. Pipe sleeves
for bored pipe shall be two pipe dianmeters larger than PVC pipe.

Dig trenches straight and support pipe continuously on bottom of trench

Lay pipe to an even grade. Trenching excavation shall follow the |ayout as
i ndi cated on draw ngs.

VWere piping is shown on the drawi ngs under paved areas, but running
paral | el and adjacent to planting areas, install the piping in planting

ar eas.

1.2 Piping System

1.2.1 Soil Cover

Under ground pi ping shall be installed as to neet the m ni num depth of

backfill soil cover for item specified, unless otherw se notes on plans.
[tem Depth of cover
Pi pi ng under traffic | oads 36-i nches
Mai nl i ne piping at toe of slope
i nside to spreadi ng ground 36-i nches
Al'l other mainline piping 18-i nches
Control wre 18-i nches
Fl ow neter signal cable 18-i nches
Non- pressure piping 12-inches
Dripline emtter tubing 4-inches

1.2.2 Cl ear ances

M ni mum hori zontal cl earances between PVC | ines shall be 4 inches for pipe
2 inches and less; 12 inches for 2-1/2 inches and larger. M ninumvertica
cl earances between lines shall be 1 inch

1.3 Piping Installation

1.3.1 Polyvinyl Chloride (PVC) Pipe

Sol vent-cenented joints shall conformto the requirenments of ASTM D 2855.
Threaded joints shall be full cut with a maxi num of three threads remaining
exposed on pipe and nipples. Threaded joints shall be nmade tight without

recourse to wicks or fillers, other than pol ytetrafl uoroethyl ene thread
t ape.
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Pi pi ng shall be joined to conformw th requirements of ASTM D 2774 or ASTM
D 2855, and pipe manufacturer's instructions. Pipe shall be installed in a
serpentine (snaked) manner to allow for expansion and contraction in trench
bef ore backfilling. Pipes shall be installed at tenperatures over

40 degrees F.

| PS fl exi bl e hose solvent-cenented joints shall conformto the

requi rements of ASTM D 2466 and ASTM D 2564.

Install pipe with all markings pointing up for visual inspection and
verification.

Keep pipe free fromdirt and pipe scale. Cut pipe ends square and debur

Keep ends of assenbl ed pi pe capped. Renove caps only when necessary to
continue assenbly.

3.1.3.2 Threaded Brass or Gal vani zed Steel Pipe
Prior to installation, pipe shall be reamed. Threads shall be cut in
conformance with ASME Bl1.2. Pipe joint conmpound shall be applied to male
end only.
3.1.4 Valves and Val ve Boxes
Install Gate, Ball, and Quick Coupling valves as shown on draw ngs.
El ectric Control and Master Valves
Install Electric Control and Master Valves as indicated on the Draw ngs.
Install each electric control valve in a separate val ve box. Provide each
Electric Control and Master Valve with its own Identification tag as
i ndi cated on the draw ngs.
3.1.4.2 Val ve Boxes
Install Valve Boxes as indicated on the Drawi ngs. Arrange Control valve
boxes a mi ni mum of 1-foot apart when | ocated side by side and install with
hi nged covers opening in the direction as identified on the draw ngs.
Install valve boxes within 2-feet of planting area boundaries or edges.
3.1.5 Bubbler Heads
Bubbl er Heads shall be installed plunb and level with terrain.
3.1.6 Dripline Emtter Tubing Installation
3.1.6.1 Dripline
a. Verify dripline inlet pressure as noted on plans.

b. Place dripline tubing bel ow grade per details.

c. Dripline installation shall be coordinated with plant materia
installation for location and orientation of planting rows.

Install swing check valves as indicated in the drawi ngs. Provide 2-inch

square x 24-inches wood marking stakes for field | ocation identification
Renove staking after review and approval of check valve installation.
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e. Install air/vacuumrelief assenblies at high elevation points of
dripline tubing in each planting zone as shown on draw ngs.

f. Install pressure regulator downstream of electric control valve,
size shall be indicated as noted on draw ngs.
g. Install We filter assenbly; size based on flow as noted on

drawi ngs. Clean out filters elenments of debris, gravel and soil prior to
connection of dripline tubing systens.

h. Flush all PVC piping and dripline tubing prior to connections.

i. Provide flushing assenblies as indicated on drawi ngs. Open flush
val ves to clear PVC piping of debris, gravel and soil

j. Contractor shall insure that dripline tubing aligns to the planting row
layout. Provide irrigation via dripline tubing to all plant materia
i ndi cated on draw ngs.

3.1.6.2 Flushing of Dripline Systens
After new dripline tubing are in place and connected, all necessary
di versi on work has been conpl eted, the control valves shall be opened and
full head of water used to flush out the system

3.1.7 Backflow Preventers
Backfl ow preventer and enclosures shall be installed with new connections
to water neters as indicated on plans.

3.1.7.1 Reduced Pressure Type
Reduced pressure type shall be installed as follows: Flush pipe |ines
prior to installing device and protect device by a strainer |ocated
upstream Device shall not be installed in pits or where any part of
devi ce coul d becone subnerged in standing water.

Location of backflow preventer and encl osure shall be approved by
contracting officer prior to final permanent installation

3.1.8 Control Wre and Conduit

3.1.8.1 Control Wres
Low vol tage wires nay be buried beside pipe in sane trench. Rigid conduit
shal | be provided where wires run under paving. Wres shall be nunber

tagged at key locations along main to facilitate service.

One control conductor shall be provided for each zone and a conductor to
every control sprinkler system

3.1.8.2 Loops

A 12 inch loop of wire shall be provided at each valve where controls are
connect ed.

3.1.8.3 Expansion and Contraction
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3.

3.

Mul tiple tubes or wires shall be bundl ed and taped together at 10-f oot
intervals with 12-inch | oop for expansion and contraction

1.8.4 Splices

El ectrical splices shall be waterproof and shall be located within round
splice boxes. Provide 36-inch expansion | oop

1.9 Automatic Controller

Install automatic controller and controller enclosure assenbly per the
manuf acturer’s instructions and reconmendati ons. Connect electric contro
valves to controller in nunmerical sequence as indicated on the draw ngs.

Program and calibrate the precipitation rate and irrigated area of coverage
(in square feet) for control valve stations as required for the controller
to performautomati c seasonal water scheduling cal culations. Calculations
are expressed in in/wk (inches per week), and as a percentage of the ETO
(evapotranspiration) of the region.

Program and calibrate the flow neter function (based on flow neter size) to
read operating station flows in GPM (gallons per mnute), set high flow
operating demands (in order to detect unauthorized high flows due to broken
mai nl i ne or other pressure related equi pnment) and | eaki ng equi prent, and no
fl ow detection.

The above programmi ng and calibrations, as required prior to fina
acceptance, is the responsibility of the Contractor

Contact the local Calsense field support technician for on-site assistance,
including limted training with controller data progranm ng, and
verification of correct automatic controller installation. Contact the

| ocal Pacific Technical services field representative for verification of
correct controller enclosure assenbly installation. Notify Contracting
Oficer prior to the arrangenent of said field support neetings.

Exact field location of controllers and orientation of hinged door for
mounti ng pedestal enclosure shall be deternmined prior to installation
Submit 8-1/2 x 11-inch shop drawings with specific |ocation and di mensi ons
for review by Contracting officer prior to final permanent enclosure
installation. Coordinate new electrical services to controller |ocations.
Install in accordance with manufacturer's recomrendati ons and NFPA 70.

120 volt Permanent Power Supply
Provide a conplete, ready to operate, fully automatic irrigation system

with all necessary electrical connections to the automatic electric
irrigation controller.

a) On all controllers 50'-0 or nore fromthe circuit breaker, provide
a separate disconnect switch at the controller

b) Connect controller on a separate circuit on the electrical panel

Gener al

a) Al work shall be done in accordance with | atest applicable

edition of the National Electrical Code and all regulations, |aws,
safety orders, ordinances or codes of State and |ocal authority
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b)

havi ng jurisdiction, whichever exceeds, except that where
requi rements of specifications exceed those of ordi nances or
codes, specifications shall govern. Nothing in draw ngs and
speci fications shall be deened as authority to violate any
or di nance or code.

Wring nmethods.

Wring installed in concrete, masonry or where exposed to
noi sture, weat her or danmge, shall be installed in a rigid stee
condui t.

Wring installed underground shall be installed in Sch. 40 PVC
conduit. Provide an equi pment ground wire in all non-netallic
conduit runs containing conductors. Threaded joints where exposed
to weather or noisture shall be made watertight.

Wring installed above ground in dry |location, not in concrete,
concrete bl ock or brick construction and where not subject to
severe mechani cal damage, shall be installed in EMI rigid stee
conduit or | MC.

Materials. Shall be new and shall be listed by or bear the U. L.
| abel , where subject to such approval

Ri gi d steel conduit including couplings, |ocknuts, nipples and
fittings shall be gal vanized and conduits shall bear U L. |abel
Al fittings shall be threaded except where an adapter is used to
connect to PVC. Split type threaded fittings shall not be used
unl ess specifically approved by County in each instance. No
running thread will be accepted; use nipples, unions or other
fittings.

El ectrical metallic tubing, including couplings, connectors,
| ocknuts and other fittings shall be gal vani zed and shall be U.L.
| abel ed.

Pol yvi nyl chloride (PVC) conduit shall be Schedule 40 and shal
have a round, snooth bore, and couplings, bends, el bows, adapters
and other fittings and materials, including jointing cement, shal
be the project of, or as approved by conduit manufacturer

Conductors shall be NEC standard anneal ed copper wire with NEC 600
volt insulation. THW THW or TWi nsul ation

Groundi ng and bondi ng. Connect to existing grounding system or
furnish and install a conplete grounding and bondi ng installation
as required by NEC and as otherwi se shown. The irrigation
controller shall be grounded to nmetal cold water pipe or where
underground cold water main service is non-nmetallic or underground
steel cold water systemis w apped; grounding for equiprment shal

be connected to two driven ground rods installed not |ess than 6'-
0 apart. Rods shall be 5/8" diameter m nimumand driven a m nimum
of 8'-0 below grade. Location as determ ned by the Contracting

O ficer. Rod shall be copper clad steel
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Sol ar Power Supply

Connecti ons between the autonmatic controllers and the sol ar power
el ectrical panels assenblies shall be the responsibility of the
contractor.

Install solar power supply assenbly as recommended by manufacturer and
Paci fic Technical Services warranty requirements. Install conductor
wiring and conduit as shown in draw ngs.

3.1.10 Flow Meter and Signal Cable
3.1.10.1 Flow Meter

Fl ow neter shall have a pulsing output rate which is proportional to the
GPM flow rate of the piping systemserved. Flow nmeter shall include a
factory nodified PVC schedule 80 tee fitting with renovabl e noi sture proof
sensor unit. Flow neter shall be sized as indicated on the draw ngs.

The flow neter operates on 9 volts DC. The flow neter signal cable will
require separation fromother power wires and control valve wires. Wen 24
volts ACis applied to the sensor, permanent damage will result.

Cabl e splices for flow neter shall be dry splices. Water leaking into
sensor from cabl e connection will void the factory warranty. Additiona
buried cable splices in the ground between the flow sensor unit and
controller enclosure will not be accepted.

Fl ow neters shall be manufactured by Data |Industrial Corporation and be as
specified as a part of the controller enclosure assenbly. Local Data
I ndustrial phone nunber: (714) 751-7512.

3.1.10.2 Signal Cable

The signal cable shall be a multi-paired direct burial shielded cable
designed to carry signal for the flow neter assenblies. The cable shal

i nclude a 0.005-inch thick by 0.500-inch wide (type 304) stainless stee
tape wrapped arnmor over the core (with a mnimum of 25% overlap), and a
direct burial sunlight resistant 0.045-inch thick PVC outer jacket
conforming to | CEA S-61-402. The cable shall provide conplete protection
agai nst gophers and ot her rodents.

The signal cable shall include a mninmumof four (4), and a maxi mum of six
(6), stranded soft annealed tin coated solid copper conductors of 18 AWG
size, seven (7) strands each conform ng to ASTM B-33, and individually
insulated with 0.015-inch thick high density (PE) polyethyl ene jacket
conforming to | CEA S-56-434. The signal cable shall have a outside

di ameter of 0.0410-inch, be round in shape with a snooth surface bearing no
convol uti ons.

The signal cable assenmbly shall require the insulated conductors to be

twi sted and paired off, then cabled together with the high density PE
jacket. Included in the assenbly is a 0.00235-inch thick alum num nyl ar
tape helically applied and a barrier of glass reinforced nylar tape applied
over the shield. One (1) drain wire of 20 AW5 size with tinned solid copper
core shall be laid over the shield in contact with the al um num side.
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3.

3.

3.

3.

Si gnal cabl e conductor connectors shall be 3M Series Scotch-Lok Connect or
packs, or 3M Series 7000 Epoxy Wre Connector kits. When one epoxy kit is
used for both conductor connections, the wire splices shall be staggered to
prevent shorting. Follow all manufacturer’s instructions on sealing kits.

The flow sensor signal cable shall be nmodel number P-7195D as manuf act ured
by Pai ge El ectric Conpany, Paranount, California. Local factory contact
phone nunber: (310)633-1414.

1.11 Sl eeving

Ext end sl eeve ends a nmini mum of 12-inches beyond the edge of the paved
surface. Cover pipe ends and mark with stakes. Route wire through and tie
and each end to stakes.

Provide and install sleeving for all control wring under paving regardl ess
if plans do not indicate specific |ocations.

VWere two or nore lateral lines are installed adjacently under paving, one
| arger 4-inch PVC sleeve may be installed to house both lateral |ines.
1.12 Backfill

1.12.1 Conpaction

Remai nder of trench or pipe cover shall be filled to within 3-inches of top
with excavated soil, and conmpact soil with plate hand-held conmpactors to
same density as undi sturbed adjacent soil

1.12.2 Backfill Requirements

The trenches shall not be backfilled until all required tests are
performed. Trenches shall be carefully backfilled with the excavated

mat eri al s approved for backfilling, consisting of earth, |oam sandy clay,
sand, or other approved materials, free fromlarge clods of earth or
stones. Backfill shall be nechanically conpacted | andscape areas to a dry
density equal to adjacent undisturbed soil in planting areas. Backfil
shall conformto adjacent grades w thout dips, sunken areas, hunps, or
other surface irregularities.

A fine granular material backfill shall be initially placed over all Iines.
No foreign matter |arger than one-half inch in size will be permtted in
the initial backfill.

Fl oodi ng of trenches will be permitted only with the approval of the
Contracting O ficer.

The required adjustnents when settlement occurs and subsequent adjustnents
in piping, valves, sprinkler heads, planting material, or other
construction elenments are necessary, is the Contractor’s responsibility.
Al'l required adjustnents will be performed w thout cost to the Government.

1.12.3 Restoration
Top 3 inches shall be filled with topsoil and conpacted with same density
as surrounding soil. Lawns and plants shall be restored in accordance wth

Section 02935, TURF, and Section 02950, TREES, SHRUBS, GROUND COVERS AND
VI NES. Pavenents shall be restored in accordance within this Section.
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3.1.13 Adjustment of Irrigation System

Flush piping and adjust electric control valves for proper operation as
recormmended by the val ve manufacturer

3.1.14 deaning of Piping
Prior to the hydrostatic and operation tests, the interior of the pipe
shall be flushed with clean water until pipe is free of all foreign
materi al s.
Fl ushi ng and cl eani ng out of system pipe, valves, and dripline conponents
shal | not be considered conpleted until wi tnessed and accepted by
Contracting O ficer.

3.2 FI ELD TESTS

Al instruments, equipment, facilities, and | abor required to conduct the
tests shall be provided by Contractor

3.2.1 Hydrostatic Pressure Test

Pi pi ng shall be tested hydrostatically before backfilling and proved tight
at a hydrostatic pressure of 150 psi w thout punping for a period of one
hour with an all owabl e pressure drop of 5 psi. If hydrostatic pressure

cannot be held for a mininmumof 4 hours, Contractor shall make adjustnents
or replacenments and the tests repeated until satisfactory results are
achi eved and accepted by the Contracting O ficer.

3.2.2 (peration Test

At concl usion of pressure test, bubbler heads, dripline tubing , quick
coupling assenblies, and all valves assenblies shall be installed and the
entire systemshall be tested for operation under normal operating
pressure. Operation test consists of the systemoperating through at |east
one conplete programmed cycle for all areas to be sprinkled.

3.2.3 Cover Test

The tenporary irrigation systemshall be tested for coverage to insure that
all hydro seeded areas are watered. The coverage test shall consist of the
system operating through at | east one conplete prograned cycle for al

areas to be sprinkled (where applicable). The contractor shall not space

t he sprinkler heads beyond the manufacturers’ recomendation for the
prevailing wind conditions for the project. The contractor shall make

adj ustmrents, or replacenents and repeat the test until satisfactory results
are achi eved and accepted by the Contracting O ficer.

3.3 PCSTI NG FRAMED | NSTRUCTI ONS

Framed instructions containing wiring and control diagrams under glass or
in lam nated plastic shall be posted where directed. Condensed operating
instructions, prepared in typed form shall be franed as specified above
and posted beside the diagrans. The framed instructions shall be posted
bef ore acceptance testing of the system

After as-built drawi ngs are approved by Contracting O ficer, controller
charts and progranmm ng schedul e shall be prepared. One chart for each
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controller shall be supplied. Chart shall be a reduced draw ng of actua

as-built systemthat will fit the maxi num di mensi ons inside controller
housing. Black line print for chart and a different pastel or transparent
color shall indicate each station area of coverage

After chart is conpleted and approved for final acceptance, chart shall be
seal ed between two 20 nil pieces of clear plastic.

3.4 FI ELD TRAI NI NG

A field training course shall be provided for designated operating and

mai nt enance staff nenbers. Training shall be provided for a total period of
four hours of normal working time and shall start after the systemis
functionally conmplete but prior to final acceptance tests. Field training
shall cover all of the itenms contained in the operating and mai nt enance
manual s.

3.5 CLEANUP

Upon conpletion of installation of system all debris and surplus materials
resulting fromthe work shall be renoved.

-- End of Section --
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SECTI ON 02831

FENCE, CHAI N-LI NK

PART 1  GENERAL
1.1 REFERENCES
The publications listed below forma part of this specification to the extent
referenced. The publications are referred to in the text by basic designation
only.
AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM
ASTM C 94 (1992) Ready-M xed Concrete
FEDERAL SPECI FI CATI ONS ( FS)
FS RR-F- 191/ GEN (Rev K) Fencing, Wre and Post Meta
(and Gates, Chain-Link Fence Fabric,

and Accessori es)

FS RR-F-191/1 (Rev D) Fencing, Wre and Post, Meta
(Chai n-Li nk Fence Fabric)

FS RR-F-191/2 (Rev D) Fencing, Wre and Post, Meta
(Chai n-Li nk Fence Gates)

FS RR-F-191/3 (Rev D) Fencing, Wre and Post, Meta
(Chai n-Li nk Fence Posts, Top Rails
and Braces)

FS RR-F-191/4 (Rev D) Fencing, Wre and Post, Meta
(Chai n-Li nk Fence Accessori es)

PART 2 PRODUCTS

2.1 MATERI ALS

Materials shall conformto the foll ow ng.

2.1.1 Chain Link Fence

FS RR-F- 191/ GEN and detail ed specifications form ng the various parts thereto.
2.1.1.1 Fabric

FS RR-F-191/1, Type |, zinc-coated steel wire with mininum coating wei ght of

2.0 ounces of zinc per square foot of coated surface, or Type Il, al um num coated
steel wire. Fabric shall be fabricated of 9-gauge wire woven in 2-inch mesh.
Fabric height shall be as indicated. The fabric shall be knuckled at both

sel vages.

2.1.1.2 Cates

FS RR-F-191/2. Gate shall be the type and swing indicated. Gate frames shall be
constructed of Class 1, Grade A or B, steel pipe, size SP2, as specified in

FS RR-F-191/3. Gate fabric shall be as specified for chain-link fabric. Vertica
menbers of gate | eaves shall be spaced so that no menbers are nore than 8 feet
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apart. Gates over 10 feet wide shall be additionally braced with a 3/8-inch

m ni mum t hi ckness, diagonal truss rod. Gate fabric shall be attached to the gate
frame by nethod standard with the manufacturer except that welding will not be
permtted. Latches, hinges, stops, keepers, and other hardware itenms shall be
furni shed as required for the operation of the gate. Details of cutout for chain
and | ock are as indicated.

2.1.1.3 Posts

FS RR-F-191/3, zinc-coated; Cass 1, Gade A or B, steel pipe; Sizes shall be as
specified in FS RR-F-191/3 for the class used. Line posts and term nal (corner
gate, and pull) posts selected shall be of the sane class throughout the fence.

2.1.1.4 Rails and Braces
FS RR-F-191/3, zinc-coated; Cass 1, Gade A or B, steel pipe, size SP1
2.1.1.5 Accessories

FS RR-F-191/4. Ferrous accessories shall be zinc- or alum numcoated. Truss rods
shal |l be furnished for each terminal post. Truss rods shall be provided with
t urnbuckl es or other equival ent provisions for adjustnent.

2.1.2 Concrete

ASTM C 94, using 3/4-inch maxi mum si ze aggregate, and havi ng m ni mum conpressi ve
strength of 3000 psi at 28 days. Gout shall consist of one part portland cenent
to three parts clean, well-graded sand and the mini num anount of water to produce
a wor kabl e m x.

PART 3 EXECUTI ON
3.1 FENCE | NSTALLATI ON

Fence shall be installed per manufacturers instructions and to the lines and
grades indicated. The area on either side of the fence line shall be cleared to
the extent indicated. Line post shall be spaced equidistant at intervals not
exceeding 10 feet. Termi nal (corner, gate, and pull) posts shall be set at abrupt
changes in vertical and horizontal alignment. Fabric shall be continuous between
term nal posts; however, runs between term nal posts shall not exceed 500 feet.

3.2 EXCAVATI ON

Post hol es shall be cleared of |oose material. WAiste material shall be spread
where directed. The ground surface irregularities along the fence line shall be
elimnated to the extent necessary to maintain a 2-inch cl earance between the
bottom of the fabric and finish grade.

3.3 POSTS

Posts shall be set plumb and in alignment. Except where solid rock is
encountered, |ine posts shall be set in concrete to the depth of 30 inches and

i nternedi ate, corner, end and gate posts shall be set in concrete to the depth of
36 inches. \Where solid rock is encountered with no overburden, posts shall be set
to a mininumdepth of 18 inches in rock. Where solid rock is covered with an

over burden of soil or |oose rock, posts shall be set to a mninumdepth of 36

i nches unless a penetration of 18 inches in solid rock is achi eved before reaching
the 36-inch depth in which case depth of penetration shall terminate. Al

portions of posts set in rock shall be grouted. Portions of posts not set in rock
shall be set in concrete fromthe rock to ground level. Posts set in concrete

SECTI ON 02831 PAGE 2



RHC, WHI TTI ER NARROWS DAM TO FI RESTONE BOULEVARD DACWD9- 99- B- 0001

shall be set in holes not less than 12 inches in dianmeter for intermnediate,

corner, end and gate posts and 9 inches in dianeter for line posts. Dianeters of
holes in solid rock shall be at |east one inch greater than the |argest cross
section of the post. Concrete and grout shall be thoroughly consolidated around
each post so as to be free of voids and finished to forma dome. Concrete and
grout shall be allowed to cure for 72 hours prior to attachnent of any itemto the
posts. Class 3 type line posts may be nechanically driven provided soi

conditions are such that the driven posts develop strengths at |east equal to
posts set in concrete and rock is not encountered. Driven posts shall be set to a
m ni mum depth of 3 feet and shall be protected with driven caps when being set.

3.4 RAILS, BRACES AND TRUSS RODS

Rails, braces and truss rods shall be installed as indicated and i n conformance
with the standard practice for the fence furnished. Rails, braces and truss rods
shall extend fromtermnal posts to |line posts. Diagonal braces shall form an
angl e of approximately 40 to 50 degrees with the horizontal

3.5 TENSI ON W RES

Tension wires shall be installed along the top and bottom of the fence line and
attached to the term nal posts of each stretch of the fence. Top tension wires
shall be installed within the top 1 foot of the installed fabric. Bottomtension
wire shall be installed within the bottom 6 inches of the installed fabric.
Tension wire shall be pulled taut and shall be free of sag.

3.6 CHAIN-LINK FABRI C

Chain-link fabric shall be installed on the side of the post indicated. Fabric
shall be attached to term nal posts with stretcher bars and tension bands. Bands
shal | be spaced at approximately 15-inch intervals. The fabric shall be installed
and pulled taut to provide a snooth uniform appearance free from sag, w thout
permanently distorting the fabric dianmond or reducing the fabric height. Fabric
shall be fastened to line posts at approximtely 15-inch intervals and fastened to
tension wires at approximtely 24-inch intervals. Fabric shall be cut by

untwi sting and renoving pickets. Splicing shall be acconplished by weaving a
single picket into the ends of the rolls to be joined. The bottom of the
installed fabric shall be 2 inches (plus or mnus 1/2-inch) above the ground.

3.7 GATES

Gates shall be installed at the locations indicated. Hinged gates shall be
nmounted to swing as indicated. Latches, stops, and keepers shall be installed as
required.

3.8 GROUNDI NG

Fences crossed by powerlines of 600 volts or nore shall be grounded at or near the
poi nt of crossing and at distances not exceeding 150 feet on each side of
crossing. Gound conductor shall consist of No. 8 AWG solid copper wre.
Groundi ng el ectrodes shall be 3/4-inch by 10-foot |ong copper-clad steel rod.

El ectrodes shall be driven into the earth so that the top of the electrode is at

| east 6 inches below the grade. \Where driving is inpracticable electrodes shal
be buried a mnimum of 12 inches deep and radially fromthe fence. Top of

el ectrode shall be not less than 2 feet or nore than 8 feet fromthe fence.
Ground conductor shall be clanped to the fence and el ectrodes wi th bronze
groundi ng clanps so as to create electrical continuity between fence posts, fence
fabric, and ground rods. After installation the total resistance of fence to
ground shall not be greater than 25 ohns.
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3.9 TEMPORARY FENCE

A tenporary security fence required per SECTI ON 01200: GENERAL REQUI REMENTS, except
as specified below, shall be installed as required. Structural steel nenbers and
installation shall conformto the applicable requirenents of SECTI ON 05500:

M SCELLANEOUS METALS. Materials need not be new provided they are adequate for

t he i ntended purpose. Upon conpletion of the work, the fence materials shal
become the property of the Contractor and shall be renoved fromthe site.

JOHN ANSON FORD PARK AND GOLF COURSE(Ri ght Levee)-The required tenporary
construction fence along the park and gol f course boundary outside the right |evee
from Fl orence Avenue to approximate Station 109+00, shall be chain Iink, a mninm
of 5 feet in height with a plastic green fabric screen(m ni num 80% scr eeni ng)
attached to the fence.

-- End of Section --
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SECTI ON 02935a

HYDROSEEDI NG

PART 1 GENERAL

1.

1 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnati on only.

AGRI CULTURAL MARKETI NG SERVI CE ( AMS)

AMS- 01 (Anended thru: Aug 1988) Federal Seed
Act Regul ations (Part 201-202)

COMMVERCI AL | TEM DESCRI PTI ONS ( Cl D)
CI D A- A-1909 (Basic; Notice 1) Fertilizer
FEDERAL SPECI FI CATI ONS( FS)

FS JJJ-S-181 Seeds, Agricul tural

.2 SUBM TTALS

Government approval is required for submttals with a "GA" designation;
subm ttals having an "FI O' designation are for information only. The
foll owi ng shall be subnitted in accordance with SECTI ON 01330: SUBM TTAL
PROCEDURES:

SD- 08 Statenents
Delivery; FIO

Del i very schedule, at least 10 days prior to the intended date of the first
del i very.

Application of Pesticide; GA

Pesticide Treatnent Plan with proposed sequence of pesticide treatnment work. The
pesticide trade nane, chem cal conposition, formulation, concentration, application
rate of active ingredients and nethod of application for all naterials shall be
furni shed; and the name and state |icense nunber of the state certified applicator
shal | be included.

Mai nt enance Report; FIO.

Witten record of maintenance work performed.

Hydr oseed Establishment Period; FlIO

Witten calendar tine period for the turf establishment period. When there

is nore than one hydroseed establishment period, describe the boundaries of the seeded
area covered for each period.

Endomycorrhi zal | nocul ant Instructions; FIO

SECTI ON 02935a PACGE 1
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Manuf acturer’s witten instructions for application rates for intended use.
SD-09 Reports
Soi |l Test; GA
Certified reports of inspections and | aboratory tests, prepared by an independent
testing agency, including analysis and interpretation of test results. Each report shall
be properly identified. Test nethods used and conpliance with recogni zed test standards
shal | be descri bed.

Soil tests and any subsequent soil tests required by the Governnent shall be made
at the Contractor’s expense.

SD- 13 Certificates

Prior to the delivery of materials, certificates of conpliance certifying
that materials nmeet the requirements specified. Certified copies of the
reports for the following materials shall be included.
Seed; GA
For m xture, percent pure live seed, mninmum percent germnation and hard
seed, maxi mum percent weed seed content, date tested and state certification
Fertilizer; FIO
For chem cal analysis, conposition percent.
Pestici de; GA
For EPA registration nunber and regi stered uses.
| mported Top Soil; GA
For pH, particle size, chenical analysis, and nechanical analysis.
Endomnycorr hi zal I nocul ant; FIO
For chem cal analysis, conposition percent.

1.3 DELI VERY, | NSPECTI ON, STORAGE, AND HANDLI NG

1.3.1 Del i very

1.3.1.1 Soi | Amendment s
Soi | amendnents shall be delivered to the site in the original, unopened
contai ners bearing the manufacturer's chenical analysis. |In lieu of
containers, soil amendnents may be furnished in bulk. A chemical analysis
shal | be provided for bulk deliveries.

1.3.1.2 Pesti ci de
Pesticide material shall be delivered to the site in the original, unopened
containers bearing legible |labels indicating the Environnental Protection

Agency (EPA) registration number and the manufacturer's registered uses.

1.3.2 | nspection

SECTI ON 02935a PAGE 2
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Materials will be inspected upon arrival at the job site by the Contracting
Officer for conformity to specifications. Unacceptable materials shall be
renoved fromthe job site.

1.3.3 St or age
Materials shall be stored in areas designated by the Contracting Oficer.
Seed and fertilizer shall be stored in cool, dry locations away from
contani nants. Chemical treatnment materials shall not be stored with other
| andscape materi al s.

1.3.4 Handl i ng

Except for bulk deliveries, materials shall not be dropped or dunped from
vehi cl es.

PART 2 PRODUCTS

2.1 SEED

2.1.1 Seed C assification
St at e- approved seed of the | atest season's crop shall be provided in
original seal ed packages bearing the producer's guaranteed analysis for
percentages of mxture, purity, germination, hard seed, weed seed content,
and inert material. Labels shall be in conformance with AMS-01 and
applicable state seed | aws.

2.1.2 Seed M xtures

Seed m xtures shall be proportioned by weight as foll ows:

Pure Live Seed(P.L.S.)

Bot ani cal Nane Conmon Nare i n pounds per acre
M ni num
Bronus Cari nat us Cal i fornia Brone 5.0 I bs/acre
Deschanpsi a caespitosa Tufted Hairgrass 3.8 I bs/acre
Deschanpsi a el ongat um Hai r gr ass 2.2 |l bs/acre
Eschschol zi a californica Calif. Poppy 2.0 I bs/acre
Hordeum c. prostrate Calif. Barley 6.0 | bs/acre
Melica Inperfecta Coast Range Melica 2.0 I bs/acre
Lupi nus bi col or Lupi nes 3.0 I bs/acre
Poa secunda Bl uegr ass 1.3 I bs/acre
Stipa Lepida Foothill Needl eG ass 1.0 I bs/acre
Vul pi a mi crostacys Zorro Fescue 4.3 | bs/acre

Total Ibs. p.l.s. per acre 30.6

2.1.3 Quality

Seed shall conformto FS JJJ-S-181. Weed seed shall not exceed 1 percent by wei ght of
the total mixture. Wet, noldy, or otherw se damaged seed shall be rejected.

2.1.4 Seed M xi ng

The field mixing of seed shall be perforned on site in the presence of the
Contracting O ficer.

2.2 SO L AMENDMENTS

SECTI ON 02935a PAGE 3
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Soi | anendrments shall consist of gypsum sulfur, fertilizer, organic soil anendnents,
and endomycorrhi zal inocul ant neeting the follow ng requirenents.

2.2.1 Gypsum
The gypsumis to be supplied in a finely ground form 100% of the ground naterial shall
pass through a 10 nmesh screen and 50% of the material shall pass through a 100 nesh
screen. The gypsum shall be free-flow ng, conmercially packaged, m ni mrum 92 percent
cal cium sul fate by volune, free of any toxic material

2.2.2 Sul fur

The sul fur shall be applied in the flour of sulfur finely ground form and shall be
conmer ci al grade

2.2.3 Granul ar Fertilizer
Fertilizer shall be commercial grade, free flowing, uniformin conposition
and conforming to CID A-A-1909. Ganular Fertilizer: Consists of nitrogen-
phosphor ous- pot assi um 5-3-1 and 14-4-9 rati o:
2.2.4 Organi ¢ Soil Amendnents
a. Topsoil: Delivered topsoil shall be anended as recommended by a soil test
provi ded by the contractor for the plants specified (subject to the Contracting
O ficer’'s approval).
2.2.4.1 Deconposed Wod Derivatives
Decomposed wood derivatives shall be ground bark, sawdust, or other wood waste
material free of stones, sticks, and toxic substances harnful to plants and
stabilized with nitrogen and having the follow ng properties:

M ni mum % by

Particle size wei ght passing
No. 4 mesh screen 95
No. 8 mesh screen 80

M ni mum % based
Ni t rogen Cont ent on dry wei ght

Redwood Sawdust
Fir Sawdust
Fir or Pine Bark

POoo
o~

2.2.5 Wood Cel | ul ose Fi ber
Wood cel lul ose fiber shall not contain any growh or germ nation-inhibiting
factors and shall be dyed an appropriate color to facilitate visua
nmetering during application. Conposition on air-dry weight basis: 9 to 15
percent noisture, pHrange from4.5 to 6.0.

2.2.6 Endomnycorr hi zal i nocul ant

Endomnycorr hi zal inocul ant use as a soil amendment shall be a granul ar cal ci ned cl ay
based product.

SECTI ON 02935a PACE 4
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2.

3 Erosi on Control Materia

Soil erosion control material shall be Ecol ogy Control M binder

PART 3 EXECUTI ON

3.
3.

3

3

.1  SEEDI NG TI MES AND CONDI Tl ONS
.11 Seedi ng Ti ne

Seed shall be sown from Cctober 1st to March 1st. Seeding at tinmes other than this
recormended tinme will be at the risk of the Contractor

1.2 Seedi ng Conditions

Hydr oseed operations shall be perforned only during periods when beneficial results
can be obtained. When drought, excessive noisture or other unsatisfactory conditions
prevail, the work shall be stopped when directed. \When special conditions warrant a
variance to the seeding operations, proposed times shall be submitted to and approved
by the Contracting O ficer.

.2 S| TE PREPARATI ON
.2.1 Grading

The Contracting O ficer shall verify the finished grades as indicated on draw ngs, and
the placing of topsoil and the snooth gradi ng has been conpl et ed.

.2.2 Tillage

Except on sl opes steeper than 2 horizontal to 1 vertical the soil shall be tilled to
a depth of at least 4 inches. On slopes steeper than 2:1, tilling equivalent shall be
acconplished. Tillage shall be acconplished by plow ng, disking, harrow ng, by the
use of rototillage machi nery or other approved operations until the condition of the
soil is acceptable. Undulations or irregularities in the surface shall be conpacted
to 80-85 percent. During tillage operations, all sticks, roots and other objectionable
materi al shall be renoved and the soil restored to an even condition inmediately before
seedi ng.

2.3 Application of Soil Amendnents and Fertilizer.
2.3.1 5-3-1 Fertilizer shall be applied at the rate of 150 pounds per 1,000 square

feet Gypsum at the rate of 200 pounds per 1,000 square feet; and Deconposed Wod
Derivative at the rate of 200 cubic yards per acre

.2.3.2 Al soil anmendments, conditioners, and fertilizers shall be incorporated into
the soil to a depth of at least the top 4 inches, as applicable, and may be
incorporated as part of the tillage operation or as part of the topsoil fill

operation, using a rotary tiller or sinmlar type of equipnment to obtain a uniform and
wel | - pul verized soil m x

.2.3.3 Endomycorrhizal inoculant shall be applied at the rates recomended by the

manuf acturer’s witten instructions for its intended use. Endonycorrhiza

i nocul ant shall be incorporated into the soil to a depth of at least the top 4

i nches, as applicable, and may be incorporated as part of the tillage operation
However, the inoculant shall not be incorporated into the ground nore than six
weeks prior to seeding operations and shall not be placed on top of the ground for
nore than six hours prior to incorporation into the soil

3
3

.2.4 Finished Gading

.2.4.1 Preparation
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Seeded areas shall be filled as needed or have surplus soil renoved to attain the
fini shed grade. Drai nage patterns shall be maintained as indicated on draw ngs.
Seeded areas shall be completely pulverized by tillage. Soil wused for repair of
erosion or grade deficiencies shall conformto topsoil requirements. Finished grade
shall be Y inch below the adjoining grade of any paved area. New surfaces shall be
bl ended to existing areas.

3.2.4.2 Field Area Debris

Field areas shall have debris and stones larger than 3-inches in any dinmension
renmoved fromthe surface.

3.2.4.3 Protection

Fi ni shed graded areas shall be protected from damage by vehicul ar or pedestrian traffic
and erosion.

3.2.5 Application of Soil Treatment Chem cals.
When soil treatnent beconmes necessary to renobve a pest, a state certified applicator
shall apply required chenmicals in accordance with EPA |abel restrictions and
recomrendati ons. Hydraulic equi pnent shall be provided for the liquid application of
chemicals with a | ead-proof tank, positive agitation nethods, controlled application
pressure, and netering gauges.

3.3 SEEDI NG

3.3.1 Gener a
Prior to seeding, any previously prepared seedbed areas conpacted or danmaged by interim
rain, traffic or other cause, shall be reworked to restore the ground condition

previ ously specified. Seeding operations shall not take place when the wind velocity
will prevent uniform seed distribution.

3.3.2 Equi prent Cal i bration
The equi pment to be used and the nmethods of seeding shall be subject to the inspection
and approval of the Contracting Oficer prior to comrencenent of seeding operations.
| medi ately prior to the commencenent of seeding operations, the Contractor shal
conduct seeding equi pnent calibration tests in the presence of the Contracting Oficer.
3.3.3 Hydr oseedi ng
3.3.3.1 The seed and mul ch shall be nixed in the required anount of water to provide a
hombgeneous slurry and then uniformy applied under pressure at the follow ng rates
per acre:
a. Seed: As specified for each m x
b. Whod: Wbod cel lul ose fiber nulch -400 | bs.
3.3.3.2 The seed shall not remain in the hydroseeder for |longer than three (3) hours.
3.3.3.3 Adequate soil noisture shall be maintained by spraying water on the entire
hydr oseeded area, noistening the soil to a depth of four (4) inches minimm Do not
roll the hydroseeded area.
3.3.4 Ml ching

3.3.4.1 Hydroseeded area

SECTI ON 02935a PACGE 6
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After the hydroseeding operation, fertilizer, erosion control material, and wood
cellulose fiber mulch shall be nmixed in the required amount to water to produce a
honmogeneous sl urry and then hydromul ched under pressure at the following rates per acre
(dry weight).

a. Wood cel | ul ose fiber - 1,400 | bs.
b. 14-4-9 comrercial fertilizer - 300 | bs.
cC. Erosi on Control material - 130 | bs.

3.4  APPL| CATI ON OF PESTI Cl DE
A state-certified applicator shall apply required pesticides in accordance
with EPA | abel restrictions and recommendati ons. Hydraulic equipnent shal
be provided for the liquid aﬁplication of pesticides with a | eak-proof
tank, positive agitation nethods, controlled application pressure and netering
gauges.

3.5 RESTORATI ON AND CLEANUP

3.5.1 Restoration

Exi sting planting areas, pavements and facilities that have been danaged from the
seedi ng operation shall be restored to original condition at
Contractor's expense.

3.5.2 Cl eanup

Excess and waste material shall be renmoved fromthe planting operation and
shall be disposed of off the site. Adj acent paved areas shall be restored to
original conditions.

3.6 PROTECTI ON OF SEEDED AREAS

| medi ately after seeding, the area shall be protected against traffic or other use
by erecting barricades and providi ng signage as required.

3.7 ESTABLI SHVENT PERI OD
3.7.1 Comrencenent

The Establishment Period for establishing a healthy stand of plant material shal
begin on the first day of work under this contract and shall end twelve (12) nonths
after the last day of seeding operations required by this contract. Witten cal endar
tine period shall be furnished to the Contracting Oficer for the Establishnent Period.
When there is nore than one establishnment period, describe the boundaries of the seeded
area covered for each period.

3.7.2 Satisfactory Stand of Plant Materia
An accept abl e seeded area fromthe seeding operation is defined as a solid soil surface
ground covering of plants fromthe required seed m x. The total bare spots shall not
exceed 2 percent of the total seeded area. No bare spots shall exceed 6 in dia.

3.7.3 Mai nt enance During Establishnent Period

3.7.3.1 Gener a

Mai nt enance of the seeded areas shall include eradicating weeds,
eradi cating insects and di seases, protecting enbanknents and ditches from
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erosion, protecting seeded areas from traffic, maintaining nmulch, watering,
post-fertilization, and any other operation necessary to pronote healthy plant
est abl i shment.

3.7.3.2 Wat eri ng

Watering shall be at intervals to obtain a nmoist soil condition to a mininum depth
of 2 inches. Frequency of watering and quantity of water shall be adjusted

in accordance with the growmh of the seeded material. Run-off, puddling and wilting
be prevented.

3.7.3.3 Post-Fertilization

Granular fertilizer with the conmposition of 5% nitrogen, 3% phosphorous, 1% potassium
shall be applied at the rate of 25 pounds per 1000 square feet 45 days after the
comrencenent of the maintenance period. The application shall be tined prior to the
advent of wi nter dormancy and shall avoi d excessively high nitrogen |evels.

3.7.3. 4 Pestici de Treat ment

Treatment for di sease or pest shall be in accordance w th paragraph
APPLI CATI ON OF PESTI Cl DE

3.7.3.5 Repai r

The Contractor shall re-establish as specified herein, eroded, damaged or
barren areas. Milch shall also be repaired or replaced as required.

3.7.3.6 Mai nt enance Report

A witten record shall be furnished to the Contracting O ficer of the
mai nt enance wor k perforned.

3.8 FI NAL ACCEPTANCE
3.8.1 Prelim nary | nspection

Prior to the conpletion of the Plant Establishment Period, a prelimnary inspection
will be held by the Contracting Officer. Time for the inspection will be established
in witing. The acceptability of the seeded areas in accordance with the Pl ant
Est abl i shmrent Period shall be determ ned. An unacceptable stand of seeded planting,
as determined by the Contracting O ficer, shall be repaired as soon as seeding
conditions permt.

3.8.2 Fi nal | nspection

A final inspection will be held by the Contracting Officer to determ ne
that deficiencies noted in the prelimnary inspection have been corrected.
Time for the inspection will be established in witing.

3.8.3 Mai nt enance

Once the hydro-seeded area is estiblished and after the grasses have gone to seed
(as determned by the Contracting Officer), the Contractor shall now or weed-whip the
entire area with approved equi pnent. The vegetation shall be mowed to 2 inches above
finish grade and the material renoved fromthe project site. The area shall be kept
weed-free until the project is accepted by the Contracting O ficer.
-- End of Section --
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SECTI ON 02950
TREES, SHRUBS, GROUNDCOVERS, AND VI NES
PART 1 GENERAL
1.1 REFERENCES
The publications listed below forma part of this specification to the extent
gﬁ}‘)e/.renced. The publications are referred to in the text by basic designation

AMERI CAN ASSCCI ATI ON OF NURSERYMEN ( AAN)

AAN- 01 1990) Anerican Standard for Nursery
St ock

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM D 2607 (1969) Peats, Mdsses, Humus, and Rel ated
Product s

COMMERCI AL | TEM DESCRI PTI ONS ( Cl D)
CI D A- A-1909 (Basic; Notice 1) Fertilizer
1.2 SUBM TTALS

Government approval is required for submttals with a "GA" designation;
submi ttals having an "FI O' designation are for information only. The
foll owi ng shall be subnitted in accordance with SECTI ON 01330: SUBM TTAL
PROCEDURES:

SD-01 Data
Erosion Control Material; FIO
Manuf acturer's literature di scussing physical characteristics, application
and installation instructions for erosion control
materi al .

SD- 07 Schedul es
Application of Pesticide Material; GA
A list of the proposed pesticide application equipnent to be used in
performance of the planting work, including descriptive data and
cal i bration tests.

SD-08 Statements

Delivery; FIO Application of Pesticide Mterial; GA Plant Material
Acqui sition Plan; GA

The foll owing work plans, before work is started.

a. Delivery Schedule at |east 10 days prior to the intended date of
the first delivery.

b. Pesticide Treatnment Plan, giving proposed sequence of pesticide
treatment work, before work is started. The pesticide trade name, chenical
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conposition, formulation, concentration, application rate of active

i ngredi ents and nmet hods of application for all materials furnished, and the
nane and state |license nunmber of the state certified applicator shall be

i ncl uded.

c. Plant Material Acquisition Plan, within thirty (30) cal endar days of
contract award outlining proposed nethod(s) of obtaining the required plant
materi al species, sizes, and quantities within the planting dates specified.

SD-09 Reports
Soil Test; GA. Percolation Test; GA
Certified reports of inspections and |aboratory tests, prepared by an
i ndependent testing agency, including analysis and interpretation of test
results. Each report shall be properly identified. Test methods used and
conpliance with recogni zed test standards shall be descri bed.

SD-13 Certificates
Topsoil; GA. Soil Amendnents; FIO Plants; GA. Pesticide; GA.
Certificates of conpliance certifying that materials nmeet the requirenents
specified, prior to the delivery of materials. Reports for the follow ng
materials shall be included.

a. Topsoil: For pH chem cal analysis, nechanical analysis and
particle size.

b. Fertilizer: For chem cal analysis and conposition percent.
c. Peat: For conpliance with ASTM D 2607.

d. Plant Materials: For botanical and comnmon nane, size, quantity by
speci es, grade, nursery grown.

e. Pesticide Material: For EPA registration nunber and registered uses.
f. Mcorrhizal Fungi Inoculant: For nursery record of conpliance.
SD- 18 Records

Pl ant Establishment Period; FIO  Mintenance Report; GA. Mintenance
I nstructions; FIO

a. Mintenance Report. Witten record of maintenance work performed
and quantity of plant |osses and repl acenents.

b. Plant Establishment Period. Witten calendar tine period for the
begi nni ng of the plant establishment period. When there is nore than one
est abl i shnent period, the boundaries of the planted areas covered for each
peri od shall be descri bed.

c. Mintenance Instruction. Witten instructions for year-round care
of installed plants.

1.3 SOURCE | NSPECTI ONS

1.3.1 Pl ant Material s
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Pl ant materials shall be subject to inspection at the growing site by the
Contracting O ficer.

1.3.2 Del i vered Topsoi

The source of topsoil shall be subject to inspection by the Contracting
Oficer.

1.4  SHI PMENT, DELIVERY, | NSPECTI ON, STORAGE, AND HANDLI NG
1.4.1 Shi pnent
1.4.1.1 Preparation

a. Digging and preparation for shipnent shall be done in a manner that wil |
not cause shock or damage to branches, trunk, or root systemns.

b. Container-Grown (C) Plants: Container size shall be provided as
recomrended by AAN-01. Plants shall be grown in a container sufficiently | ong
for new fibrous roots to have devel oped and for root nass to retain its shape
and hol d toget her when renoved from container. Container shall be sufficiently
rigid to hold ball shape and protect root mass during shipping. Pl ant
materi al shall not be root bound.

1.4.1.2 Ant i desi ccant Application

Plants shall be sprayed with an antidesiccant as |eaf buddi ng occurs or
when plant nmaterial has soft growth.

1.4.2 Del i very
1.4.2.1 I dentification
Plants shall be identified with durabl e waterproof |abels and
weat her-resistant ink. Plants shall have attached | abels stating the
correct plant nanme and size.
1.4.2.2 Protection During Delivery
Plants shall be protected during delivery to prevent desiccation of the
pl ant or damage to the roots or balls. Branches of plants shall be
protected by tying-in the branches and covering all exposed branches.
Topsoi
A soil test shall be provided for topsoil delivered to the site.
1.4.2.4 Soi | Amendment s
Soi | amendnments shall be delivered to the site in the original, unopened
contai ners bearing the manufacturer's chenical analysis. |In lieu of
containers, soil amendnents may be furnished in bulk. A chemical analysis
shal | be provided for bulk deliveries.
1.4.2.5 Pesti ci de
Pesticide materials shall be delivered to the site in the origina
unopened containers bearing legible |abels indicating the Environnmental
Protecti on Agency (EPA) registration nunbers and the regi stered uses.

1.4.3 Inspection
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Plant material shall be inspected upon arrival at the jobsite by the
Contracting Officer for conformty to the paragraph PLANTS and paragraph
Shi pnent, and any unacceptable plant material shall be renoved fromthe
jobsite.

1.4.4 St or age
1.4.4.1 Pl ant Storage

Plants not installed on the day of arrival at the site shall be stored and
protected in areas designated by the Contracting Oficer. Plants shall be
protected from exposure to wind and shall be shaded from the sun.
Covering that will allow air to circulate and prevent internal heat from
bui | ding up shall be provided. Al plants shall be kept in a noist
condition by Watering with a fine m st spray until planted.

1.4.4.2 Storage of Other Materials
Soi | amendnments shall be stored in dry | ocations away from contam nants.
Pesticide materials shall not be stored with other |andscape nmaterial s.

Storage of materials shall be in areas designated or as approved by the
Contracting O ficer.

1.4.5 Handl i ng

Care shall be taken to avoid injury to plants. Materials shall not be
dropped fromvehicles. Plants shall not be handl ed by the trunk or stemns.

1.5 WARRANTY
Fur ni shed plants shall be guaranteed to be in a vigorous grow ng condition
for a period of twelve (12) nonths regardl ess of the contract time period.
A witten calendar tinme period for the guarantee of plant growth shall be
furnished to the Contracting O ficer.
PART 2 PRODUCTS
2.1 PLANTS
2.1.1 Acquisition
The Contractor shall be responsible for acquiring all plant nmaterial in the
requi red sizes and quantities and within the planting dates specified, either
fromnursery stock on hand, by Contract G ow ng, or by another means as approved
by the Contracting O ficer. Mycorrhi zal fungi shall have been added to al
containerized plant nmaterial at the nursery or by the contract grower prior to
pur chase.
2.1.2 Varieties
Plants shall be nursery grown stock conform ng to AAN-01 and shall be of
the varieties specified in the plant |ist bearing botanical nanes listed in one
or nore of the publications |isted under "Nonmenclature" in AAN-01
2.1.3 Substitutions

Substitutions will not be permitted without witten request fromthe
Contractor for approval by the Contracting O ficer.

2.1.4 Growi ng Conditions
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Plants shall be grown under climatic conditions sinmlar to those in the
locality of the project.

2.1.5 Quality

Wel | shaped, well grown, vigorous, healthy plants having healthy and wel
branched root systenms shall be provided. Plants shall be provided free
from di sease, harnful insects and insect eggs, sun-scald injury,

di sfigurenent and abrasion. Plants shall be provided that are typical of
the species or variety and conform ng to standards as set forth in

AAN- 01 and as specified herein.

2.1.5.1 Tr ees

A height relationship to caliper shall be provided as recomended by
AAN-01. Height of branching should bear a relationship to the size and
variety of tree specified and with the crown in good bal ance with the
trunk. Trees shall not be "poled" or the | eader renoved.

a. Single stem Trunk shall be reasonably straight and symretrica
with crown and have a persistent main | eader.

b. Milti-stem Al'l countable stens, in aggregate, shall average the
size specified. To be considered a stem there should be no division of
the trunk which branches nore than six inches from ground
| evel . There shall be a mnimumof three (3) stens per multi-stemtree.

2.1.5.2 Shr ub
Pl ants shall be provided that have the hei ght and nunber of primary stens
as reconmended by AAN-01. An acceptable plant shall be well shaped
with sufficient well-spaced side branches recogni zed by the trade as
typical for the variety grown in the region.

2.1.5.3 Coni f erous Evergreen

Trees shall be provided that have the height-to-spread ratio as reconmended
by AAN-01. Trees shall not be "poled" or the |eader renmoved. An acceptable

pl ant shall be exceptionally heavy, well shaped and trimed to form a
symetrical and tightly knit plant. The form of growh desired shall be as
i ndi cat ed.

2.1.5.4 G oundcovers and Vi nes
Pl ants shall be provided with the nini mum nunber of runners and | ength of
runner as recommended by AAN-01. Plants shall be furnished that have
heavy, well devel oped and bal anced top with vigorous well devel oped root
system and shall be furnished in containers.

2.1.6 Si ze

Plants shall be furnished in sizes indicated. Plants larger in size than
specified may be provided at no additional cost to the Governnent.

2.1.7 Measur enent
Pl ant nmeasurenents shall be in accordance with AAN-01

2.2 TOPSA L
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Additional topsoil, if required, shall be delivered. Delivered topsoil shal
be amended as recommended by soil tests for the plants specified (Subject to
the Contracting Officer’s approval).

2.3 SO L AMENDMENTS
Soi|l anmendrments for planting pits consist of fertilizer and soil conditioner

2.3.1 Fertilizer

Fertilizer shall be commercial grade, free flowing, uniformin conposition
and confornmng to Cl D A-A-1909.

2.3.1.1 Dry Fertilizer

a. Granular fertilizer: Consists of nitrogen-phosphorous-potassi um
rati o: 5% nitrogen 3% phosphorous, and 1% potassi um

b. Controll ed-Rel ease Fertilizer: Consists of nitrogen-phosphorous-
potassiumratio: 12% nitrogen 8% phosphorous, and 8% potassium Controll ed-
rel ease fertilizer may be in packet or tablet form

2.3.2 Soi | Condi ti oner
For single use or in conbination to neet requirenments for topsoil

2.3.5.1 Gypsum
Gypsum shall be comrercially packaged, free flowing, and a mnimm of 92%
cal ciumsul fate by volume. The gypsum shall be supplied in finely ground form
100% of the ground material shall pass a 10-nesh screen and at |east 50% of
the material shall pass through a 100-nmesh screen

2.3.5.2 sSulfur

The sul fur shall be applied in the flour of sulfur finely ground form and
shal | be commrercial grade

2.4 STAKI NG MATERI AL
2.4.1 St akes

St andard stakes shall be | odge pole pine treated with pentachl orophenol
2.4.1.1 Braci ng St akes

Braci ng stakes shall be | odge pole pine, 2 inch dianeter by 8 feet |ong and
poi nted at one end.

2.4.1.2 Guying Wre
Guying wire shall be 12-gauge anneal ed gal vani zed steel wre.

2.4.1.3 Chafing Guard
Hose chafing guards shall be new or used 2-ply reinforced rubber or plastic
hose and shall be all the sane color on the project. Length shall be 1-1/2

times the circunference of the plant at its base.

2.5 WATER
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Water shall not contain elenments toxic to plant life.

.6 ANTI DESI CCANT

Anti desiccant shall be an emulsion that will provide a filmover plant
surfaces perneabl e enough to permt transpiration, and shall not damage the
pl ant .

T EROCSI ON CONTROL MATERI AL

.7.1 Er osi on Control Netting

Control net shall be heavy, tw sted jute nesh wei ghing approxi mately
1.22 pounds per linear yard and 4 feet wide wth nmesh openings of
approximately 1 inch square.

.7.2 Anchors

Erosi on control anchors shall be as recommended by the manufacturer.

. 8 PESTI Cl DE

Pesticide shall be insecticide and herbicide. Pesticide material shall be
| abel ed for use and applied only as regi stered by EPA and approved herbicide
and insecti ci de.

PART 3 EXECUTI ON

3.

3.

1 EXAM NATI ON
1.1 Verify Grades
The Contracting Oficer shall verify the finished grades are as indicated

on drawi ngs, and the placing of topsoil and snmooth gradi ng has been
conpl eted in accordance with Section 02250 FILLS AND SUBGRADE PREPARATI ON

1.2 Under ground Cbstructions to Planting

The | ocation of underground utilities and facilities shall be verified.
Damage to underground utilities and facilities shall be repaired at the
Contractor's expense.

.2 SI TE PREPARATI ON

2.1 Layout

Plant material |ocations, bed, and rock outlines shall be staked on the
project site before any excavation is nade. Plant nmaterial |ocations may be
adjusted by the Contracting Oficer to nmeet field conditions.

. 2.2 Protection of Existing Vegetation

Exi sting trees, shrubbery, and beds that are to be preserved shall be
barricaded in a manner that will effectively protect them during planting
operations.

.3 EXCAVATI ON

.3.1 Oobstructions Bel ow Ground or Poor Drai nage

VWhen obstructions bel ow ground or poor drainage affect the contract
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operation, proposed adjustments to plant |ocation, type of plant and
pl anti ng nmethod or drainage correction shall be submitted to and approved
by the Contracting O ficer.

3.3.2 Pl ant Pits

Plant pits shall be dug to produce vertical sides and flat, unconpacted
bottons. When pits are dug with an auger and the sides of the pits becone
gl azed, the gl azed surface shall be scarified. The size of plant pits
shal | be as shown on draw ngs.

3.4 PERCCOLATI ON TEST

Test for percolation shall be done to determ ne positive drainage of all plant
pits. The Contracting Oficer shall be notified in witing of all soil and
drai nage conditions detrinmental to gromh of plant material and shall submt
proposal for correcting the condition.

3.5 PLANTI NG TI MES AND CONDI TI ONS
3.5.1 Planting Tinme

Install plants from Cctober 1st to April 1st. Planting at times other than
this reconmended tine shall be at the risk of the Contractor

3.5.2 Pl anting Conditions

Pl anting operations shall be performed only during periods when benefici al
results can be obtained. Wen drought, excessive npisture or other
unsatisfactory conditions prevail, the work shall be stopped when directed.
When special conditions warrant a variance to the planting operations,
proposed planting times shall be submtted to and approved by the
Contracting O ficer.

3.6 | NSTALLATI ON

3.6.1 Er osi on Contr ol
Where erosion control material is indicated, material shall be
installed in accordance with manufacturer's instructions. Placenent of the
erosion control material shall be acconplished w thout damage to installed
material or without deviation to finished grade.

3.6.2 Backfill Soil M xture

The backfill soil mxture shall be a proportioned mixture of fertilizer and
amendment thoroughly mxed with the native soil per the ratio as foll ows:

Cont ai ner Ti me Rel ease

Size 5-3-1 12-8-8 Gypsum Sul fur

1 gal 2 cup 2 thsp 1/ 4 cup 2 thsp
5 gal 1 cup 3 thsp 2 cup 1/ 4 cup
15 gal 12 cup 1/ 4 cup 1 cup 2 cup

3.6.3 Setting Plants

Plants shall be set plunb and held in position until sufficient soil has
been firmy placed around roots or ball. Plants shall be set in relation
to surroundi ng grade so that they are even with the depth at which they
were grown in the nursery, or container
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3.6.4 Container-G own

Non- bi odegr adabl e containers or platforns shall be renoved wi thout damage
to the plant or root system Biodegradabl e containers shall be split.

3.6.5 St aki ng
3.6.5.1 Braci ng Stakes

Pi nus torreyana trees shall be held in place with two braci ng stakes placed
on opposite sides. The tree shall be held firmy between the stakes with a
doubl e strand of wire. Chafing guards shall be used where the wire contacts
the tree. Bracing stakes shall be driven vertically into firm ground and shal
not injure the ball or roots.

3.7 FI NI SHI NG
3.7.1 Pl ant Beds

Planted areas shall be uniformy edged to a shape as indicated on the
drawi ngs. The entire planted area shall be raked and smoothed while
mai ntai ning the water basins. Erosion control materials shall be installed in
accordance wth mnufacturer=s recomendation or as directed by the
contracting officer.

3.7.2 Pr uni ng

The total amount of foliage shall be pruned by one-fourth to one-third on
install ed trees and shrubs to conpensate for |oss of roots and transplanting
shock. The typical growh habit of individual plants shall be retained. C ean
cuts shall be nade flush with the parent trunk. |nproper cuts, stubs, dead and
broken branches shall be renoved. "Headback" cuts at right angles to the |ine
of growth shall not be permitted. Trees shall not be poled or the |eader
removed, nor shall the | eader be pruned or "topped off." Renove dead |inbs and
criss-crossed branches.

3.7.3 Wat er
Plants shall be watered as necessary to mmintain an adequate supply of
noi sture within the root zone. Run-off, puddling and wilting shall be
prevent ed.
3.7.4  Antidesiccant Application
Plants requiring further protection, as directed by the Contracting Oficer,

shall be sprayed with anti-desiccant in accordance with manufacturer's
recomrendati ons.

3.8 MAI NTENANCE DURI NG PLANTI NG OPERATI ON

Installed plants shall be maintained in a healthy growing condition
Mai nt enance operations shall begin i mediately after each plant is installed
and shall continue until the plant establishnent period conmences. The

mai nt enance includes watering, pruning, wound dressing, straightening and
ot her necessary operations. Plant beds and earth saucers shall be kept free
of weeds, grass and other undesired vegetation. Plants shall be checked for
settlement and shall be reset proper grade as necessary. Run-off, puddling and
wilting shall be prevented.
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3.9 APPL| CATI ON OF PESTI Cl DE MATERI AL

When pesticide becones necessary to renpbve a disease or pest, a
state-certified applicator shall apply required pesticide in accordance with
State EPA |abel restrictions and recomendati ons. Hydraulic equi pment shal
be provided for the liquid application of pesticides with a |eak-proof tank,
positive agitation nethods, controlled application pressure and netering
gauges. A pesticide treatnment plan shall be provided to the Contracting
O ficer as specified in paragraph SUBM TTALS.

3.10 RESTORATI ON AND CLEANUP
3.10.1 Rest orati on

Pl anti ng areas, pavenents, utilities and facilities that have been damaged
from the planting operation shall be restored to original condition at the
Contractor's expense.

3.10.2 Cl eanup

Excess and waste material fromthe planting operation shall be renoved and
di sposed of off the site. Adjacent paved areas shall be cleared.

3.11 PLANT ESTABLI SHVENT PERI OD
3.11.1 Comrencenent

On conpletion of the last day of the planting operation, the plant
establ i shment period for maintaining installed plants in a healthy grow ng
condi tion shall comence and shall be in effect for 12 nonths. Wen the
pl anti ng operation extends over nore than one season or there is a variance
to the planting times, plant establishment periods shall be established for
the work conpleted, as directed. Witten calendar time period shall be
furnished to the Contracting Oficer for the beginning of the plant
establ i shment period. Wen there is nore than one plant establishment period,
descri be the boundaries of the planted area covered for each period.

3.11.2 Mai nt enance During Establishnent Period
3.11. 2.1 Gener a

Mai nt enance of plants shall include straightening plants, tightening stakes
and guying material, protecting plant areas from erosion, maintaining erosion
control material, supplenmenting mul ch, acconplishing wound dressing, renoving
dead or broken tip growth by pruning, maintaining edging of beds, checking for
girdling of plants and maintaining plant |abels, watering, weeding, renoving
and repl aci ng unheal thy pl ants.

3.11.2.2 Wat er
The plants shall be watered as necessary to maintain an adequate supply of
noi sture within the root zone. Run-off, puddling and wlting shall be
prevent ed.

3.11.2.3 Weedi ng
Grass and weeds in all planted areas, including the |andscape stone areas,

shall be kept weed-free at all times during the Establishment/Mintenance
peri od.
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3.

11.2. 4 Unheal t hy Pl ants

A plant shall be considered unhealthy or dead when the main | eader has died
back, or 25% of the crown is dead. Determine the cause for an unhealthy plant.
Unheal t hy or dead plants shall be renmoved i nmedi ately and shall be replaced
as soon as seasonal conditions permt.

.11.2.5 Fertilizing

The plants shall be topdressed at |east once during the period of

establishnent with tinme release 12-8-8 dry fertilizer at the rate of 15
| bs/ 1,000 square feet of plant pit area. Dry fertilizer adhering to plants
shall be flushed off. The application shall be timed prior to the advent of
wi nter dormancy. This operation shall be verified by the Contracting O ficer.

.11.2.6 Sett| ement

Topsoil shall be added to maintain grade and to naintain water basins.
Serious settlement affecting the setting of the plant in relation to the
depth at which it was grown requires replanting in accordance wth

par agraph 3.6, | NSTALLATI ON

.11.2.7 Pestici de Treat ment

Treatment for di seases or pest shall be in accordance w th paragraph
APPLI CATI ON OF PESTI Cl DE MATERI AL.

.11.2.8 Mai nt enance Report

A witten record shall be furnished to the Contracting O ficer of the
mai nt enance work perforned, the quality of plant |osses, cause for plant
| oss and repl acements nmade on each site visit.

.11.2.9 Mai nt enance | nstructions

Witten instructions shall be furnished to the Contracting O ficer for
year-round care of installed plants. A hard copy and conputerized copy(3-1/2"
di skette) shall be provided to the Contracting Oficer. The information shal
include but not limted to, watering instructions, weed abatenent, fertilizing,
pesticide treatnent and pruning.

.11.3 Repl acenent Pl ants

Plants shall be provided for replacenent in accordance w th paragraph
PLANTS. Repl acenent plants shall be installed in accordance with

paragraph 3.6, | NSTALLATION. No extended pl ant establishnent period shall be
required for replacenent plants. A plant shall be replaced as nany tines as
necessary.

.12 FI NAL ACCEPTANCE

.12.1 Prelim nary | nspection

Prior to the plant establishment period a prelimnary inspection shall be held

by the Contracting Oficer. Time for the inspection will be established in
writing. The quantity and type of plants installed and the acceptability of
the plants in accordance with the plant establishnent period shall be

det er m ned.

.12.2 Fi nal | nspection
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A final inspection shall be held by the Contracting Officer to determ ne
that deficiencies noted in the prelimnary inspection have been corrected.
Time for the inspection shall be established in witing. Acceptance of the
pl anting operation is subject to the guarantee of plant growh.

-- End of Section --
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