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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

1.1.1 Al pernanent construction shall be carried on in areas free from water
Water in varying quantities may be flowing in Santa Paula Creek during the entire
period of construction as a result of either ground water seepage, rainfall or
snownel t. Runoff from the watersheds is rapid, and, during periods of rain,
intermttent freshets may be expected. At all |ocations where construction work
is at a lower elevation than the elevation of the streamor ground water at the
time of doing the work, suitable cofferdans or dikes, if necessary, shall be
constructed, the construction area shall be dewatered prior to commencenent of
wor k, and all subgrades, whether for earth fill, stone, or concrete, shall be
kept drained and free of water throughout the working period. Wthin 10 days
after receipt of Notice to Proceed, the Contractor shall subnit plans show ng the
net hod that he proposes to use to dewater each working area and control the water
fromrain, sheet flow, streamflow, and any other surface or ground water. The
pl ans shall show the schenme of operations and a conplete |ayout of drainage
pi pes, punps, diversion channels, cofferdans, etc.

1.1.2 The Contractor shall provide for diversion and control of water to protect
all construction fromall flood flows for the entire duration of the construction
period. The Contractor shall also insure that the diversion and control of water
facilities that are constructed shall have no adverse inpact on the capacity of
the channel. The flows will include water originating fromupstreamof the work;
adj acent drainages; and in addition any and all ground water originating within
the work. Any construction that is damaged during the construction period shal
be replaced at the Contractor’s expense.

1.2 PERCHED WATER

The Contractor shall provide for drainage of any localized perched water
resulting from seepage from adj acent irrigation ponds.

1.3 DRAI NAGE

Surface water shall be directed away from excavati on and construction sites so as
to prevent erosion and undermni ning of foundations. Diversion ditches, dikes and
grading shall be provided and nmintained as necessary during construction.
Excavat ed sl opes and backfill surfaces shall be protected to prevent erosion and
sl oughi ng. Excavation shall be performed so that the site and the areas
i medi ately surrounding the site and affecting operations at the site shall be
continually and effectively 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 beginning any cutting or denolition work for renovals, the Contractor
shall carefully survey the existing work and examne the drawi ngs and
specifications to determ ne the extent of the work. The contractor shall take
all necessary precautions to insure against damage to existing work to renain in
pl ace or to be reused, and any damage to such work shall be repaired or replaced
as approved by the Contracting Oficer at no additional cost to the Governnent.
The Contractor shall carefully coordinate the work of this section with all other
wor k and construct and naintain shoring, bracing and supports, as required. The
Contractor shall insure that structural elements are not overloaded and be
responsi bl e for increasing structural supports or addi ng new supports as may be
required as a result of any cutting, renoval, or denpolition work performed under
any part of this contract.

1.2 ENVI RONMENTAL PROTECTI ON

Al work and Contractor operations shall conmply with the requirements of SECTI ON
01130: 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 EXPLOCSI VES

Use of explosives will not be permtted.

PART 2 PRODUCTS ( Not Applicable)

PART 3 EXECUTI ON

3.1 REQUI REMENTS

Except as otherwi 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 renmoval of trees, shrubs, turf, and other vegetation outside

of these areas shall be held to a m ninmum and care shall be exercised not to
damage any trees, shrubs, turf, or vegetation which can be left in place.
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3.2 CLEARI NG

Trees smaller than 40 millineter in diameter, stunps, roots, brush, and other
vegetation in areas to be cleared shall be cut off 150 millimeters below the
i ndicated structure subgrade or at the original ground surface, whichever is
| ower, except as specified. Oher vegetation shall be cut off flush or slightly
bel ow the original ground surface. Cearing operations shall be conducted so as
to prevent damage to trees, structures, and installations under construction or
to remain in place.

3.3 GRUBBI NG

Material to be grubbed, together with |logs and other organic or nmetallic debris
not suitable for foundation purposes, shall be renmoved to a depth of not I|ess
than 450 millineters below the original surface |level of the ground in areas
indicated as construction 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 remove and dispose 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 renoved
but which are not designated or specified to be renoved by others shall be
renmoved by the Contractor. Except as otherw se specified, obstructions
designated to be renoved by others will be renoved in sufficient time to preclude
interference with the Contractor's operations.

3.4.2 Renpva

Grouted stone, stone, asphalt concrete, guard rail, mscellaneous structures, and
fencing shall be renoved, where indicated.

3.4.3 Uilities

Prior to renoving an obstruction, all applicable utility relocations shall have
been coordinated in accordance with SECTION 01200: GENERAL REQUI REMENTS

par agraph: PUBLIC UTILITIES, NOTICES, AND RESTRICTI ONS. Pipes designated by
owners as "abandoned" shall be removed within the limts 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 renoval of obstructions and grubbi ng operations shall be refilled

to subgrade with conpacted fill material as specified in the SECTION 02200
EXCAVATI ON, FILLI NG AND BACKFI LLI NG
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3.6 DI SPOSAL OF MATERI AL

Al material renpved, except naterial specified and/or indicated to be sal vaged,
i s designated as scrap and shall becone the property of the Contractor and shall
be removed fromthe site. The Contractor shall be responsible for conpliance
with all Federal and State |laws and regul ations. 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, FI LLI NG AND BACKFI LLI NG

PART 1. GENERAL

1.

1.

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

ASTM D 1556 (1990) Density and Unit Wight of Soil in Place by the Sand-
Cone Met hod

ASTM D 1557 (1991) Laboratory Conpaction Characteristics of Soil Using

Modi fied Effort (2,700 kKN-mcu. m))

ASTM D 2216 (1992) Laboratory Determination of Water (Misture) Content of
Soi |, and Rock

ASTM D 2487 (1993) Classification of Soils for Engineering Purposes
(Unified Soil Classification Systen)

STATE OF CALI FORNI A OCCUPATI ONAL SAFETY AND HEALTH ACT

CAL/ OSHA (1996) State of California Construction Safety Orders
.2 DEFI NI TI ONS
2.1 Excavati on

Excavation shall consist of the renoval of every type of material encountered
except nmaterials covered by the provisions of Section 02150 CLEAR SI TE AND
REMOVE OBSTRUCTIONS in the designated areas or from areas directed. The
material to be renoved may include but is not limted to earth, hardpan, silt,
clay, gravel, cenented sand and gravel, cobble and boul ders, adobe, detached
pi eces of stone and concrete, riprap rock fills, existing fills of mscella-
neous debris and rubbi sh and other unsuitable materials.

2.2 Conpacted Fill

Conpacted fill shall consist of placenent of fill material as required for the
gradi ng and construction of the channel, service roadway, fish |adder and all
ot her areas.

2.3 M scel | aneous Fill

M scel  aneous fill shall consist of material from the required excavation,
placed in the area indicated and shall be placed with suitable equipnent in
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| ayers which shall not exceed 600 nmillimeters in depth before consolidation
Broken concrete and rock to be wasted nay be buried outside the channel in the
| arger miscellaneous fill areas, provided such material is less than 600
mllineters in its largest dinmensions and is placed in such a manner that wll
prevent the formation of voids and provided it is placed not |ess than 600
mllineters below finished grade and not |ess than 600 nillinmeters horizon-
tally fromconcrete construction. No depressions in which water night pond
shall be left in mscellaneous fill areas. The finished areas shall be sl oped
to drain. Conpaction other than that obtained by the controlled novenent of
the construction equi pnent will not be required. M scellaneous fill shall not
be used beneath grouted stone protection or for foundations and other
structures.

1.2.4 Degree of Conpaction
Degree of conpaction required is expressed as a percentage of the naxi num

density obtained by the test procedure presented in ASTM D 1557 abbrevi at ed
herei nafter as percent maxi mum density.

1.3 PRESERVATI ON OF PROPERTY
1.3.1 Al |l excavation operations shall be conducted in such manner that
street pavenents, bridges, utilities, or other facilities and inprovenents
which are to remain in place permanently will not be subjected to settlenent

or horizontal npbvenent.

1.3.2 The Contractor shall furnish and install sheet piling, cribbing,
bul kheads, shores, or whatever neans nmay be necessary to adequately support
mat erial supporting such facilities or inprovenments or to support the
facilities or inprovenents thenmselves and shall maintain such means in
position until they are no |onger needed. Tenporary sheet piling, cribbing,
bul kheads, shores or other protective nmeans shall remain the property of the
Contractor and when no | onger needed shall be renoved fromthe site. Renbva
of shoring shall be perforned in such nmanner as not to disturb or damage the
finished concrete or other facility.

1.3.3 Al'l shoring and bracing shall be designed in accordance with COE
Safety Manual EM 385-1-1 and CAL/ CSHA. Cal cul ations and draw ngs for al
shoring required by CAL/OSHA to be designed by a Registered Professiona
Engi neer shall be subnitted for approval

1.4 del et ed

1.5 SUBM TTALS
Government approval is required for submittals with a "GA" designation;
subnmittals having an "FIO' designation are for information only. The
following shall be submitted in accordance with Section 01300 SUBM TTAL
DESCRI PTI ONS, par agraph SUBM TTAL PROCEDURES:
SD- 01 Dat a

Shoring cal cul ations; GA.
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SD- 04 Drawi ngs
Dewat eri ng/ dr ai nage plans; FI O  Shoring draw ngs; GA
SD- 09 Reports
Field Density Tests; FIO Testing of Backfill Mterials; FIO

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

PART 2. PRODUCTS
2.1 MATERI ALS
2.1.1 Conpacted Fill
Fill material shall be obtained fromboth the required excavations and from

sources approved by the Governnent.

1.2 Satisfactory Materials For Fills and Backfills

Satisfactory materials for fills and backfills shall conprise any materials
classified by ASTM D 2487 as GN GP, GM GP-GM GWMGM GC, GP-GC, GV CC, SW
SP, SM SWSM SC, SWSC, SP-SM SP-SC, CL, M, or CL-M.

.1.3 Satisfactory Materials For Backfill Around Structures And Trenches

Satisfactory materials for backfill around structures and trenches shall
conprise any materials classified by ASTM D 2487 as GN GP, SW or SPwth no
stone larger than 75 mMm

.1.4 Sel ect Granular Materi 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 0.075 mm and no | ess than 95 percent by wei ght passing 25 mm The
maxi mum al | owabl e aggregate size shall be 75 mm or the maxi mum si ze
recommended by the pipe manufacturer, whichever is smaller

.1.5 Initial Backfill Materi al

Initial backfill shall consist of select granular nmaterial or satisfactory
materials free fromrocks 75 mmor larger in any dinmension or free from
rocks of such size as recomended by the pipe manufacturer, whichever is
smaller. \When the pipe is coated or wapped for corrosion protection, the
initial backfill material shall be free of stones larger than 75 mmin any
di mension or as recomended by the pipe manufacturer, whichever is snaller

.1.6 Unsati sfactory Materials
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The renmpval of soils which are unsatisfactory for foundations of the |evee,
structures, access roads, and side drains, nay be required in certain areas.
Material s which do not conply with the requirenents for satisfactory materials
are unsatisfactory. Unsatisfactory materials also include man-rmade fills;
trash; refuse; backfills from previous construction; nmaterial classified as
satisfactory which contains root and other organic natter or frozen materi al
and stones |larger than 3/4 of the conpacted | ayer thickness. The Contracting
O ficer shall be notified of any contami nated materials."

PART 3. EXECUTI ON

3.

1 CLEARI NG SI TE

Clearing site is specified in Section 02150 CLEAR SITE AND REMOVE
OBSTRUCTI ONS.

.2 EXCAVATI ON
3.2.1 Excavation shall conformto the di nensions and el evations indicated
except as specified hereinafter. Excavation for permanent cuts shall be
made to the slope lines indicated. Slope lines indicated on the draw ngs
for tenporary cuts do not necessarily represent the actual slope to which
the excavation nmust be made to safely performthe work. Excavation shal
extend a sufficient distance fromwalls and footings to allow for placing
and rermoval of forns. Excavation shall be perforned in a manner which wll
not inpair the subgrade. Except as otherw se specified, the finish surface
of subgrades shall be snmooth and shall not vary nmore than 15 millineters
fromindicated grade.
3.2.2 Excavations below indicated depths will not be permitted except to
remove unsatisfactory material. Unsatisfactory material encountered bel ow
the grades shown shall be renmpved as directed and replaced with
satisfactory material. Satisfactory material renmoved bel ow t he depths
i ndi cated wi thout specific direction of the Contracting O ficer shall be
replaced at no additional cost to the Government to the indicated
excavation grade with satisfactory materials. Satisfactory material shal
be placed and conpacted as specified in paragraph FILLI NG AND BACKFI LLI NG

Determ nati on of elevations and nmeasurenments of approved overdepth

excavation of unsatisfactory material bel ow grades indicated shall be done
under the direction of the Contracting O ficer
3.2.3 The Contractor shall be responsible for obtaining all permts and
licenses required to haul material off site.

.3 Dl VERSI ON AND CONTROL OF WATER
Di versional Control of water is specified in Section 02100 DI VERSI ON AND
CONTROL OF WATER

.4 SHORI NG

Shoring, including sheet piling, shall be furnished and installed as necessary
to protect worknmen, banks, adjacent paving, structures, and utilities.
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3.

3.

3.

3.

Shoring, bracing, and sheeting shall be renoved as excavations are backfill ed,
in a manner to prevent caving.

5 CLASSI FI CATI ON OF EXCAVATI ON
Excavation wll be wunclassified regardless of the nature of nateria
encount er ed.
6 BLASTI NG
Blasting will not be pernmitted.
7 UTI LI TY AND DRAI N TRENCHI NG
Trenches for underground utilities systens and drain |ines shall be excavated
to the required alignnments and depths. The bottoms of trenches shall be
graded to secure the required slope and shall be tanped if necessary to
provide a firm pipe bed. Recesses shall be excavated to accommodate bells and
joints so that pipe will be uniformy supported for the entire I ength. Rock,
where encountered, shall be excavated to a depth of at |east 150 mm bel ow t he
bottom of the pipe, and the overdepth shall be backfilled with satisfactory
mat eri al placed and conpact ed.
.71 Trench Excavation
The trench shall be excavated as reconmended 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 recomended in the manufacturer's
installation manual. Where no nmanufacturer's installation manual is
avai l able, trench walls shall be nade vertical. Trench walls nore than 1.5
meters high shall be shored, cut back to a stable slope, or provided with
equi val ent nmeans of protection for enployees who nay be exposed to noving
ground or cave in. Vertical trench walls nmore than 1.5 neters high shall 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 sl opes
whi ch may be adversely affected by weather or noisture content. The trench
wi dt h bel ow the top of pipe shall not exceed 600 mm (24 inches) plus pipe
outside dianeter (O D.) for pipes of Iess than 600 nm (24 inches) inside
di ameter. Likew se, the trench width below the top of pipe shall not exceed
900 mm (36 i nches) plus pipe outside dianmeter for sizes |larger than 600 mMm
(24 inches) inside diameter. Were recommended trench w dths are exceeded,
redesi gn, stronger pipe, or special installation procedures shall be
utilized by the Contractor. The cost of redesign, stronger pipe, or specia
installation procedures shall be borne by the Contractor wthout any
addi tional cost to the Government.
7.1.1 Bott om Preparation

The bottons of trenches shall be accurately graded to provide uniform
beari ng and support for the bottom quadrant of each section of the pipe.
Bell holes shall be excavated to the necessary size at each joint or
coupling to elimnate point bearing. Stones of 150 millineters or greater
in any di nension, or as recomended by the pipe manufacturer, whichever is
smal l er, shall be renpved to avoid point bearing.
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3.

3

3.

3.

3.

7.1.2 Renmoval of Unyielding Materia

Where unyielding material is encountered in the bottomof the trench, such
mat erial shall be renmoved 150 millineters below the required grade and
replaced with suitable materials as provided in paragraph BACKFI LLI NG AND
COVPACTI ON.

.7.1.3 Renpval of Unstable Materia

Where unstable material is encountered in the bottom of the trench, such
mat erial shall be renpved to the depth directed and replaced to the proper
grade with pervious backfill as provided in paragraph 2.1 MATERI ALS. \When
removal of unstable material is required due to the fault or neglect of the
Contractor in his performance of the work, the resulting nmaterial shall be
excavated and replaced by the Contractor w thout additional cost to the
Gover nnment .

7.1.4 Excavation for Appurtenances

Excavation for manhol es, catch-basins, inlets, or simlar structures shall be
of sufficient size to permt the placement and renoval of forns for the ful

I ength and width of structure footings and foundations as shown. Rock shall be
cl eaned of |oose debris and cut to a firmsurface either |evel, stepped, or
serrated, as shown or as directed. Loose disintegrated rock and thin strata
shall be renopved. Renobval of unstable material shall be as specified above.
When concrete or nmasonry is to be placed in an excavated area, special care
shall be taken not to disturb the bottom of the excavation. Excavation to the
final grade |evel shall not be nmade until just before the concrete or nmasonry
is to be placed.

. 8 EXCAVATED MATERI ALS

Satisfactory excavated material required for fill or backfill shall be placed
in the proper section of the permanent work required under this section or
shall be separately stockpiled if it cannot be readily placed. Satisfactory
material in excess of that required for the permanent work and all unsatisfac-
tory material shall becone the property of the Contractor and renoved fromthe
site. No excavated material or waste of any kind shall be disposed of at any
pl ace beyond the limts of the work under this contract w thout express
authority. Additional requirenents for disposal of excess material can be
found in the SPECI AL CLAUSE and SECTI ONS: GENERAL REQUI REMENTS, ENVI RONMENTAL
PROTECTI ON, and CLEAR SI TE AND REMOVE OBSTRUCTI ONS.

.9 FI NAL GRADE OF SURFACES TO SUPPORT CONCRETE

Excavation to final grade shall not be made until just before concrete is to
be placed. Concrete shall not be placed until the subgrade has been inspected
and approved.

10 SUBGRADE PREPARATI ON

10.1 Subgrade Preparation for Fills and Excavated Areas
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Unsatisfactory material in surfaces to receive fill or in excavated areas
shal |l be renoved and replaced with satisfactory materials. The surface shal
be scarified to a depth of 150 nm before the fill is started. Sloped surfaces
steeper than 1 vertical to 4 horizontal shall be plowed, stepped, benched, or
broken up so that the fill material will bond with the existing materi al
When subgrades are | ess than the specified density, the ground surface shal
be broken up to a minimm depth of 150 mm pul verized, and conpacted to the

specified density. Wen the subgrade is part fill and part excavation or
natural ground, the excavated or natural ground portion shall be scarified to
a depth of 300 mm and conpacted as specified for the adjacent fill. The

finished surface of subgrade shall be smooth and shall not vary nore than 15
mm from the indicated grade at any point when tested with a 3 m strai ghtedge.
Mat erial shall not be placed on surfaces that are wet or nuddy. Conpaction
shall be acconmplished by sheepsfoot rollers, pneumatic-tired rollers, steel-
wheel ed rollers, or other approved equi pment well suited to the soil being
conpact ed. Mat erial shall be noistened or aerated as necessary to plus or
m nus 3 percent of optimmnoisture to provide the nmoisture content that will
readily facilitate obtaining the specified conpaction with the equi pnent used.

M ni mum subgrade density shall be as specified in paragraph FILLI NG AND
STRUCTURAL BACKFI LLI NG

3.10.2 Subgrade Preparation for Access Road

Unsatisfactory material in the subgrade shall be renoved and replaced in
accordance with paragraph 3.10.1. Satisfactory subgrade shall be alternately
wat ered and scarified until the material is uniformy noistened throughout for
a depth of not less than 300 mm All stones larger than 100 mmin di aneter,
and hard ribs of earth shall be renpved. The amount of water to be applied
shall be that which is required to provide optimumresults in conpaction under
rolling. Fol l owi 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 conmpacted to not |ess than 95
percent of maxi mum density as deternined by ASTM D 1557. After the subgrade
has been prepared and conplete, the surface shall be firm hard, unyielding
with a true, even, and uniform surface conformng to the grade and cross
section indicated on the drawings. Al points of the finished subgrade shal
be not nore than 9.5 mm bel ow or above true subgrade.

3.11 FI LLI NG AND STRUCTURAL BACKFI LLI NG
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Satisfactory materials shall be used in bringing fills and backfills to the
lines and grades indicated and for replacing unsatisfactory nmaterials.
Satisfactory materials shall be placed in horizontal |ayers not exceeding 200
mm in | oose thickness, or 150 nm when hand-operated conpactors are used

After placing, each |layer shall be plowed, disked, or otherw se broken up,
moi stened or aerated as necessary, thoroughly mxed and conpacted as
specified. Backfilling shall not begin until construction below finish grade
has been approved, underground utilities systens have been inspected, tested
and approved, fornms renpoved, and the excavation cleaned of trash and debris.

Backfill shall be brought to indicated finish grade. Backfill shall not be
placed in wet areas. Wiere pipe is coated or wapped for protection against
corrosion, the backfill nmaterial up to an el evation 600 mm above sewer |ines

and 300 mm above other utility lines shall be free fromstones |arger than 25
mm i n any dinmension. Heavy equi prment for spreading and conpacting backfil
shall not be operated closer to foundation or retaining walls than a distance
equal to the height of backfill above the top of footing; the area renaining
shal | be conpacted in layers not nore than 100 nmin conpacted thickness with
power -driven hand tanpers suitable for the material being conpacted. Backfil

shall be placed carefully around pipes to avoid danage to coatings or
Wr appi ngs. Backfill shall not be placed against abutnents, culverts or
channel walls prior to 7 days after conpletion of the walls or until the
concrete has reached its specified 28 day conpression strength, whichever is
longer. As far as practicable, backfill shall be brought up evenly on each
side of the wall and sloped to drain away fromthe wall. Each layer of fill
and backfill shall be conmpacted to not less than the percentage of maxi nmum

density specified bel ow

Locati on Percent Maxi num Density
Fill, enmbanknment, and backfill under 95
wal | footings and other structure
foundations. Backfill for walls with
servi ce roads above. The upper 610
mm of fill on which a road is to be
pl aced.
Backfill for walls w thout service 90
roads above.
Al'l other areas 90

Approved conpacted subgrades that are disturbed by the Contractor's operations
or adverse weather shall be scarified and conmpacted as specified herein before
to the required density prior to further construction thereon. Reconpaction
over underground utilities and heating |lines shall be by hand tanping.

3.12 TESTI NG
Testing shall be the responsibility of the Contractor and shall be perfornmed
at no additional cost to the Government. Testing shall be performed by an

approved comercial testing |aboratory or may be performed by the Contractor
subject to approval. Field in-place density shall be deternined in accordance
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3.

3.

3.

3.

3.

3.

3.

with ASTM D 1556. The following nunmber of tests, if performed at the
appropriate tinme, shall be the mnimum acceptable for each type operation.

12.1 In-Place Densities

12.1.1 I n-Place Density of Subgrades

One test per 2250 square nmeters or fraction thereof.

12.1.2 In-Place Density of Fills and Backfills

One test per 2250 square neters or fraction thereof of each lift for fill or
backfill areas conpacted by other than hand or hand-operated machi nes. The
density for each lift of fill or backfill materials for trenches, pits, walls
or other structures or areas less than 5 neters in width, which are conpacted
wi th hand or hand-operated machi nes shall be tested as follows: One test per
each area less than 2250 square neters, or one test for each 450 |inear neter
of long narrow fills 1000 neters or nmore in |ength.

12. 2 Mbi st ure Cont ent

In the stockpile, excavation or borrow areas, a nmininumof tw tests per day
per type of material or source of materials being placed is required during
stabl e weat her conditions. During unstable weather, tests shall be nmade as
dictated by I ocal conditions and approved noisture content shall be tested in
accordance with ASTM D 2216.

12.3 Opti mum Moi sture and Laboratory Maxi num Density

Tests shall be nade for each type material or source of material including
borrow material to determi ne the optimm nmoisture and |aboratory maxi mum
density val ues. One representative test per 750 cubic meters of fill and
backfill, or when any change in material occurs which nay affect the optinum
moi sture content or |aboratory maximum density will be nade.

13 UTI LI TY AND STORM DRAI N BACKFI LLI NG

Backfill material shall consist of satisfactory nmaterial, pervious backfill,
or initial backfill material as required. Backfill shall be placed in |layers
not exceedi ng 150 mm | oose thickness for conpaction by hand operated machine
conpactors, and 200 nm | oose thickness for other than hand operated machi nes,
unl ess otherw se specified. Each | ayer shall be conpacted to at |east 95
percent maxi num density for cohesionless soils and 90 percent maxi mum density
for cohesive soils, unless otherw se specified.

13.1 Trench Backfi l

Trenches shall be backfilled to the grade shown.

13.1.1 Repl acenent of Unyielding Materia

Unyi el ding material renmoved fromthe bottom of the trench shall be replaced
with select granular material or initial backfill material
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3.13.1.2 Repl acenent of Unstable Materia
Unstable naterial renoved fromthe bottomof the trench or excavation shall be
replaced with select granular material placed in |layers not exceeding 150 nm
| oose thickness.

3.13.1.3 Beddi ng and I nitial Backfil

Initial backfill material shall 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 ful

Il ength of the pipe. Care shall be taken to ensure thorough conpaction of the
fill under the haunches of the pipe.

3.13.1. 4 Fi nal Backfi l

The remainder of the trench, except for special materials for roadways,
railroads and airfields, shall be filled with satisfactory material. Backfil
mat eri al shall be placed and conpacted as foll ows:

a. Pavenments: Backfill shall ke placed up to the elevation at which the
requi renents in Paragraph for FILLING AND STRUCTURAL BACKFI LLI NG. Wt er
fl ooding or jetting nethods of conpaction will not be permitted.

b. Sidewal ks, Turfed or Seeded Areas and M scel |l aneous Areas: Backfill shall

be deposited in layers of a maximum of 300 nm |oose thickness, and
conmpacted to 85 percent maxi mum density for cohesive soils and 90 percent
maxi mum density for cohesionless soils. Wter flooding or jetting methods

of conpaction will be permitted for granular noncohesive backfil
material. Water jetting shall not be allowed to penetrate the initial
backfill. Conpaction by water flooding or jetting will not be pernmtted

This requirenent shall also apply to all other areas not specifically
desi gnat ed above.

3.13.1.5 Backfill for Appurtenances
After the manhole, catchbasin, inlet, or sinilar structure has been con-
structed and the concrete has been allowed to cure for 28 days, backfill shall
be placed in such a manner that the structure will not be damaged by the shock
of falling earth. The backfill material shall be deposited and conpacted as
specified for final backfill, and shall be brought up evenly on all sides of

the structure to prevent eccentric |oading and excessive stress.
3.14 CRADI NG

Areas within 1.5 m outside of each structure line shall be constructed true-
to-grade, shaped to drain, and shall be maintained free of trash and debris
until final inspection has been conpleted and the work has been accepted.

3.15 PROTECTI ON

Settlement or washing that occurs in graded, topsoiled, or backfilled areas
prior to acceptance of the work shall be repaired and grades reestablished to
the required el evations and sl opes.
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-- End of Section --
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SECTI ON 02215
GEOTEXTI LE

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 123 (1993) Standard Terninol ogy of Terns Related to Textiles

ASTM D 3786 (1987) Hydraulic Bursting Strength of Knitted Goods and Nonwoven
Fabrics - Diaphragm Bursting Strength Tester Method

ASTM D 4354 (1989) Sanpling of Geosynthetic for Testing

ASTM D 4355 (1992) Deterioration of Geotextile from Exposure to U traviolet
light and Water (Xenon-Arc Type Apparat us)

ASTM D 4491 (1992) Water Perneability of Geotextiles By Permttivity
ASTM D 4533 (1991) Trapezoid Tearing Strength of Geotextile

ASTM D 4632 (1991) Grab Breaking Load and El ongati on of Geotextiles
ASTM D 4751 (1993) Determ ning the Apparent Opening Size of a Geotextile

ASTM D 4833 (1988) Index Puncture Resistance of Geotextiles, CGeonenbranes, and
Rel at ed Products

ASTM D 4873 (1988) CGuide for Identification, Storage, and Handling of
Geotextiles

ASTM D 4884 (1990) Seam Strength of Sewn Geotextiles
1.2 SHI PMENT, HANDLI NG, AND STORAGE
1.2.1 Shipnent

only approved geotextile rolls shall be delivered to the project site. All
geotextile shall be |abel ed, shipped, stored, and handl ed i n accordance with ASTM
D 4873 and as specified herein. Each roll shall be wapped in an opaque and
wat er proof layer of plastic during shipnment and storage. The plastic wapping
shall be placed around the geotextile roll in the manufacturing facility and
shall not be renoved until deploynent. Each roll shall be |abeled with the
manuf act urer nanme, geotextile type, lot nunber, roll nunber, and roll dinensions
(length, width, gross weight). GCeotextile wapping damged as a result of
delivery, storage, or handling shall be repaired or replaced, as directed at no
addi ti onal cost to the Governnent.
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1.2.2 Handling

No hooks, tongs, or other sharp instrunents shall be used for handling
geotextile. GCeotextile shall not be dragged along the ground. Any geotextile
deternmine to be damaged as a result of poor handling shall be renoved fromthe
site and replaced, at no additional cost to the Government, by additional
geotextile neeting requirenents of this specification.

1.2.3 Storage

During all periods of shipnent and storage, the geotextile shall be protected
fromdirect sunlight, ultra-violet rays, tenperatures greater than 60 degrees C
(or less if recomended by the nmanufacturer), nud, dirt, dust and debris.

Geotextile shall be stored in areas where water cannot accumul ate, el evated off
the ground, and protected from conditions that will affect the properties or
performance of the geotextile.

1.3 SUBM TTALS

The following shall be submitted in accordance with Section 01300 SUBM TTALS.

Certificates, FIO

PART 2 PRODUCTS

2.1 MATERI ALS

2.1.1 Ceotextile

2.1.1.1 General

The geotextile shall be a non-woven pervious sheet of plastic yarn as defined by
ASTM D 123. The geotextile shall neet the physical requirenents listed in Table

1, M N MUM PHYSI CAL REQUI REMENTS FOR GEOTEXTI LE. Strength val ues indicated in the
table are for the weaker principal direction.

TABLE 1.

M NI MUM PHYSI CAL REQUI REMENTS FOR GEOTEXTI LE
Property Units Accept abl e Val ues Test Met hod
Grab Strength N 1000 ASTM D 4632
Punct ure N 400 ASTM D 4833
Burst Strength kPa 3000 ASTM D 3786
Tr apezoi dal Tear N 350 ASTM D 4533
Pernmeability cm sec 0. 25 ASTM D 4491
Apparent Opening Size | U S. Sieve No. 70 ASTM D 4751
Permttivity sec -| 1.00 ASTM D 4491
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Property Units Accept abl e Val ues Test Met hod
U traviol et % 50 at 500 Hrs ASTM D 4355
Degr adati on

2.1.1.2 Geotextile Fiber

Fi bers used in the manufacturing of the geotextile shall consist of a |ongchain
synthetic polymer composed of at |east 85 percent by weight of polyolefins,
pol yesters, or polamdes. Stabilizers and/or inhibitors shall be added to the
base polynmer if necessary to nake the filanments resistant to deterioration caused
by ultraviolet |ight and heat exposure. Reclaimed or recycled fibers or polyner
shall not be added to the fornulation. Geotextile shall be formed into a network
such that the filaments or yarns retain dinmensional stability relative to each
ot her, including the edges. The edges of the geotextile shall be finished to
prevent the outer fiber frompulling away fromthe geotextile.

2.1.2 Seans

Seans are allowed if the mininumoverlap is 150 millinmeters. Vertical seans wll
not be allowed, only horizontal seanms. The seans of the geotextile shall be sewn
with thread of a material neeting the chem cal requirenents given above for
geotextile fiber or shall be bonded by cenenting or by heat. The sheets of
geotextile shall be attached at the factory or another approved |ocation, if
necessary, to formsections not less than 2 nmeters long. The strength of the seam
shal |l be not less than 90 percent of the required grab tensile strength of the
unaged geotextile in any principal direction

2.2 | NSPECTI ONS AND VERI FI CATI ONS.
2.2.1 Manufacturing and Sanpling

Geotextiles and factory seanms shall neet the requirenents specified in TABLE 1,
M Nl MUM PHYSI CAL REQUI REMENTS FOR GEOTEXTILE. GCeotextiles shall be randomy
sanpl ed in accordance with ASTM D 4354 (Procedure Method A). Factory seams shal
be sanpled at the frequency specified in ASTM D 4884.

2.2.2 Site Verification.

Sanpl es shall be collected at approved | ocations upon delivery to the site at the
request of the Contracting Oficer. Sanples shall be verified to neet the
requi renments specified in TABLE 1, M Nl MUM PHYSI CAL REQUI REMENTS FOR GEOTEXTI LE
Sanpl es shall be identified by manufacturers name, type of geotextile, |ot
nunber, roll nunber, and machine direction. Factory test results fromthe | ot
under review shall be submitted and approved prior to deploynent of that |ot of
geotextile. Rolls which are sanpled shall be imediately rewapped in their
protective covering.

PART 3 EXECUTI ON

3.1 SURFACE PREPARATI ON
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Surface on which the geotextile will be placed shall be prepared to a snooth
surface <condition, in accordance wth the applicable portion of this
speci fication and shall be free from obstruction, debris or depressions. Any
irregularities will be repaired or renoved so as to insure continuous, intimte
contact of the geotextile with all of the surface. Any |oose material will be
renmoved before geotextile placenent.

3.2 I NSTALLATI ON OF THE GEOTEXTI LE
3.2.1 Genera

The geotextile shall be placed in the manner and at the |ocations shown on the
drawi ngs. At the tinme of installation, the geotextile shall be rejected if it has
defects, rips, holes, flaws, deterioration or danage incurred during manufacture
transportati on or storage.

3.2.2 Placenent

The geotextile shall be placed with the |ong di mension along the vertical channe
concrete joint and laid snmooth and free of tension, stress, folds, winkles, or
creases. The strips shall be placed to provide a mininmumw dth of 500 mllinmeters
for each joint. Tacking or pinning of the geotextile to hold it in place shall be
allowed in the outer 50 mllimeters of the strip. The Contractor shall adjust the
actual length of the geotextile based on initial installation experience and
approval of the Contracting Oficer.

3.3 PROTECTI ON

The geotextile shall be protected at all tines during construction from
contami nation. Any danage to the geotextile during its installation or during
pl acement of fill or backfill shall be replaced by the Contractor at no cost to
the CGovernment. The work shall be scheduled so that the covering of the

geotextile with a layer of the specified material is acconplished within 7
cal endar days after placenent of the geotextile. Failure to conply shall require
repl acenent of geotextile. The geotextile shall be protected fromdanmage prior to

and during the placenent of the fill or backfill materials. Before placenment of
fill or backfill materials, the Contractor shall denonstrate that the placenent
technique will not cause damage to the geotextile.

-- End of Section --
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SECTI ON 02241
AGGREGATE BASE COURSE

The publications listed below forma part of this specification to the extent

ref erenced.
only.

ASTM C 127

ASTM C 128

ASTM C 131

ASTM C 136
ASTM D 75
ASTM D 422

ASTM D1556

ASTM D 1557

ASTM D 2216

ASTM D 4318

ASTM E 11

1.2 Definitions

The publications are referred to in the text by basic designation

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

1988; R 1993 Specific Gravity and Absorption of Course
Aggr egat e

1993 Specific Gravity and Absorption of Fine Aggregate

1989 Resistance to Degradation of Smmll-Size Coarse Aggregate
by Abrasion and Inpact in the Los Angel es Machi ne

1995a Si eve Analysis of Fine and Coarse Aggregates
1987; R 1992 Sanpling Aggregates
1963; R 1990 Particle-Size Analysis of Soils

1990; Test Method for Density and Unit Wight of Soil in Place
by the Sand- Cone Met hod

1991; Laboratory Conpaction Characteristics of Soil Using
Modi fied Effort 56,000 ft-1bf/cu. ft. 2,700 KN-nmfcu. m

1990; Test Method for Laboratory Determination of Water
(Mi sture) Content of Soil and Rock

1993 Liquid Limt, Plastic Linmt, and Plasticity |ndex of
Soi l's

1995 Wre-Cloth Sieves for Testing Purposes

1.2.1 Aggregate Base

Aggregate base as used herein is well graded, durable aggregate uniformy
noi st ened and nmechanically stabilized by conpaction.

1.2.2 Degree of Conpaction

Degree of conpaction required is the ratio of the field dry density to the
maxi mum dry density determned in the | aboratory, expressed as a percentage of
t he maxi mum density obtai ned by the test procedure presented in ASTM D 1557
abbrevi ated hereinafter as percent |aboratory mexi mum density. The field dry

density shal

be determ ned by ASTM D 1556. The | aboratory nmaxi num density
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shall be deternined by ASTM D 1557 Procedure C.
1.2.3 Mbi st ure Cont ent

Moi sture content is the ratio of the weight of water to the weight of the
solid matter expressed as a percent, and it is determ ned by ASTM D 2216.

1.3 Genera

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 conformto the lines, grades, notes and typical sections shown in the

pl ans. Sources of all materials shall be selected well in advance of the tine
that materials will be required in the work.

1.4 Submttals

Government approval is required for submittals with a “GA” designation
submittals having an “FIO designation are for information only. The
foll owing shall be subnmitted in accordance with Section 01300 SUBM TTAL
PROCEDURES.

Degree of Conpletion, FIO

Moi sture Content, FIO

Particle Size and Gradation, GA

Liquid Limt and Plasticity Index, GA

1.5 Straightedge

The Contractor shall furnish and maintain at the site, in good condition, one
3.05 neter straightedge for each bitum nous paver, for use in the testing of
the finished surface. Straightedge shall be nade avail abl e for Governnent
use. Straightedges shall be constructed of alum num or other |ightweight
nmetal and shall have bl ades of box or box-girder cross section with flat
bottomreinforced to ensure rigidity and accuracy. The straightedge shal
have handles to facilitate novenent on all surfaces.

1.6 Stockpiling Materials

Mat eri al s, including approved materi al avail able from excavati on and grading,

shall be stockpiled in the manner and at | ocations designated. Before

stockpiling of material, storage sites shall be cleared, and sloped to drain.
Mat eri al s obtained fromdifferent sources shall be stockpiled separately.

1.7 Sanpling and Testing
1.7.1 Ceneral Requirenents

Sanpling and testing shall be performed by an approved conmercial testing

| aboratory or by facilities furnished by the Contractor. No work requiring
testing shall be permitted until the facilities have been inspected and
approved by the Contracting Officer. The first inspection shall be at the
expense of the Government. Cost incurred for any subsequent inspection
requi red because of failure of the facilities to pass the first inspection
will be charged to the Contractor. Tests shall be performed in sufficient
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nunbers and at the | ocations and times directed to insure that materials and
conpacti on neet specified requirenments. Copies of test results shall be
furnished to the Contracting O ficer for approval 7 days prior to starting
wor k, and thereafter at regular intervals during production as specified
herei nafter.

1.7.2 Test Results

Results shall verify that materials conply with this specification. Wen a
mat eri al source is changed, the new material will be tested for conpliance.
When deficiencies are found, the initial analysis shall be repeated and the
mat eri al already placed shall be retested to deterni ne the extent of
unacceptable material. Al in-place unacceptable material shall be replaced
or nodified as directed by the Contracting O ficer.

1.7.3 Sanpl i ng

Aggregate sanples for |aboratory tests shall be taken in accordance with ASTM
D 75.

1.7.4 Sieve Analysis

Before starting work, at |east one sanple of material shall be tested in
accordance with ASTM C 136 and ASTM D 422 on sieves conformng to ASTM E 11.
After the initial test, a mninmmof one analysis shall be perforned for each
1000 netric tons of material placed, with a nmininmum of three analyses for each
day’s run until the course is conpleted.

1.7.5 Liquid Limt and Plasticity |ndex

One liquid Iimt and plasticity index shall be perforned for each sieve
analysis. Liquid limt and plasticity index shall be in accordance with ASTM
D 4318, Method A on sanples prepared in accordance with ASTM D 2216.

1.7.6 Laboratory Density

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

1.7.7 Wear Tests

Wear tests shall be performed in accordance with ASTM C 131. A mini mum of one
test per aggregate source shall be run.

PART 2. PRODUCTS
2.1 Material s
2.1.1 Aggregates

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

angul ar sand, or other approved material. Aggregates shall be durable and
sound, free fromlunps of clay, organic matter, objectionable coatings, and
other foreign material. Material retained on a 4.75 nm sieve shall be known
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as coarse aggregate and that passing the 4.75 mm sieve shall be known as
bi nder material .

2.1.1.1 Coarse Aggregate

Only one type of coarse aggregate shall be used on the project. Coarse
aggregat es, consisting of angular fragments of uniformdensity and quality,
shall have a percentage of wear not to exceed 50 percent after 500 revol utions
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 el ongated particle is one having
aratio of length to width greater than 3.

a. Crushed Gravel: Crushed gravel shall be manufactured from grave
particles 50 percent of which by weight are retained on the maxi mum si ze
gradation sieve specified.

b. Crushed Stone: Crushed stone retained on each sieve specified shal
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 snallest nidsectional 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

Bi nder material shall consist of screenings, angular sand, or other finely

di vided mneral matter processed or naturally conmbined with the coarse
aggregate. Liquid-limt and plasticity-index requirenents shall apply to any
conmponent that is blended to neet the required gradation and shall also apply
to the conpleted course. The portion of any conponent or of the conpleted
course passing the 0.425 mm sieve shall be either nonplastic or have a liquid
limt not greater than 25 and a plasticity index not greater than 5.

2.1.3 Gradation
Requi renents for gradation specified shall apply to the conpl eted base course.

The aggregates shall have a 25 mllinmeter (1 inch) maxi mum size and shall be
continuously graded within the following linmts:

Si eve Per cent age by Wi ght Passing

Desi ghati on Square_nesh Sieve (a) (hb)

25 mm 100

19 mm 90- 100

4.75 mm 35- 60

0.6 mm 10- 30

0. 075 mm 2-9

(a) Particles having dianeters less than 0.02 millineter shall not be in

excess of 3 percent by weight of the total sanple tested.

(b) The values are based on aggregates of uniform specific gravity, and
t he percentages passing the various sieves are subject to appropriate
correction in accordance with ASTM C 127 and ASTM C 128 when aggregat es of
varying specific gravities are used.
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PART 3. EXECUTI ON
3.1 General Requirenents

When the base is constructed in nore than one |ayer, the previously
constructed | ayer shall be cleaned of |oose and foreign matter by sweeping

wi th power sweepers or power broons, except that hand broonms may be used in
areas where power cleaning is not practicable. Adequate drainage shall be
provi ded during the entire period of construction to prevent water from
collecting or standing on the working area. Line and grade stakes shall be
provi ded as necessary for control. Grade stakes shall be in lines parallel to
the centerline of the area under construction and suitably spaced for string
l[ining.

3.2 Preparation O Underlying Surface
3.2.1 General Requirenents

Bef ore constructing aggregate base course, the previously constructed subgrade
shall be cleaned of foreign substances. The subgrade surface shall neet the
speci fi ed conpaction and surface tol erances. Subgrade shall conformto Section
02200 EXCAVATI ON, FILLI NG AND BACKFI LLING Ruts or soft, yielding spots that may
appear in the subgrade, areas having i nadequate conpaction, and devi ations of the
surface fromrequirenments specified shall be corrected to |ine and grade and to
all specification requirements. The finished subgrade shall not be di sturbed by
traffic or other operations and shall be mamintained in a satisfactory condition
until base course is placed.

3.2.2 Grade 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 conpl eted area shal
conformto the lines, grades, cross section, and di nensions indicated.

3.3 Installation
3.3.1 Mxing and Pl aci ng

Mat erials shall be nixed by the stationary plant, traveling plant, or road m X
nmet hod and placed in such a manner as to obtain uniformty of the aggregate
base course material and at a uniform opti num water content for conpaction

The Contractor shall make such adjustnents in m xing 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 ensure
a satisfactory base course.

3.3.2 Edges of Base Course

Approved material shall be placed al ong edges of aggregate base course in such
quantities as will conpact to thickness of the course being constructed, or to
the thickness of each layer in a nultiple layer course, allowi ng in each
operation at least a 300 mMm wi dth of the shoulder to be rolled and conpacted
simul taneously with rolling and conpacting of each |ayer of base course.
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3. 3.3 Conpaction

Each | ayer of aggregate base course including shoulders shall be conpacted.
Wat er content shall be maintained near optimum (plus or nminus 2 percent).
Density of conpacted nixture shall be at |east 100 percent of |aboratory

maxi mum density. Rolling shall begin at the outside edge of the surface and
proceed to the center, overlappi ng on successive trips at |east one-half the
width of the roller. Alternate trips of the roller shall be slightly
different lengths. Speed of the roller shall be such that displacenent of the
aggregat e does not occur. Areas inaccessible to the rollers shall be
conpacted with nmechani cal tanpers, and shall be shaped and fini shed by hand
nmet hods.

3.3.4 Layer Thickness

Conpacted thickness of the aggregate course shall be as indicated on the
dr awi ngs.

3.3.5 Finishing

The surface of the top layer shall be finished to grade and cross section
shown. Finished surface shall be of uniformtexture. Light blading during
conpacti on 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
unsati sfactory portion shall be scarified, reworked, reconpacted, or replaced
as directed.

3.3.5.1 Smoot hness

Surface of each | ayer shall show no deviations in excess of 9.5 nm when tested
with the 3.05 nmeter straightedge. Deviations exceeding this amunt shall be
corrected by removing material and replacing with new material, or by
rewor ki ng exi sting material and conpacting, as directed.

3.3.5.2 Thi ckness Contro

Conpacted thi ckness of the base course shall be within 12.7 mm of the

t hi ckness indicated. Where the neasured thickness is nmore than 12.7 nmm
deficient, the base course shall be corrected by scarifying, adding new

mat eri al of proper gradation, reblading, and reconpacting as directed. \Where
t he neasured thickness is nore than 12.7 mmthicker than indicated, the course
shall be considered as conform ng to the specified thickness requirenents.
Average job thickness shall be the average of all thickness neasurenents taken
for the job, but shall be within 7 nmof the thickness indicated.

3.4 Field Quality
3.4.1 Field Density
Field in-place density shall be determined in accordance with ASTM D 1556. At

| east one density test shall be perforned for each 250 square neters of each
| ayer of base pl aced.
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3. 4.2 Snmpot hness

Measurenents for deviation fromgrade and cross section shown shall be taken
in successive positions parallel to the road centerline with a 3 neter

strai ghtedge. Measurenents shall also be taken perpendicular to the road
centerline at 15 meter intervals.

3. 4.3 Thickness

Thi ckness of the base course shall be neasured at intervals in such a manner
as to ensure one neasurenent for each 500 square neters of base course.
Measurenents shall be made in 75 mm di anmeter test hol es penetrating the base
cour se.

3.5 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 pnent shal
not be permitted except when necessary to construction, and then the area
shall be protected against marring or damage to the conpl eted work.

3.6 Mai nt enance

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

3.7 Di sposal of Unsatisfactory

Renmoved i n-place naterials that are unsuitable for the base course nateria
that is renoved for the required correction of defective areas, and waste

mat eri al and debris shall be disposed of as directed.

--End of Section-—
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SECTI ON 02600

STONE PROTECTI ON

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) sSoundness of Aggregates by Use of Sodium
Sul fate or Magnesium Sul fate

ASTM C 127 (1988) Specific Gavity and Absorption of Coarse
Aggr egat e

ASTM C 131 (1989) Resistance to Degradation of Small-Size Coarse
Aggregate by Abrasion and Inpact in the Los Angeles
Machi ne

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

ASTM C 295 (1990) Petrographic Examination of Aggregates for
Concrete

ASTM C 535 (1989) Resistance to Degradation of Large-Size Coarse
Aggregate by Abrasion and Inmpact in the Los Angeles
Machi ne

ASTM E 548 (1991) Ceneral Criteria Used for Evaluating Laboratory
Conpet ence

GEOLOGI CAL SOCI ETY OF AMERI CA ROCK COLOR CHART

(1984) Rock Color Chart prepared by the Rock Color
Conmittee

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 rographi c and X-Ray Diffraction
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PART 2. PRODUCTS
2.1 MATERI ALS
2.1.1 Definitions

a. Angul ar Stone. Stone which is obtained from bedrock deposits at a quarry
and is angul ar in shape.

b. Rounded Stone. Stone which is obtained from alluvial deposits and is
nearly spherical and well rounded.

2.1.2 CGener a

The Contractor shall nake all arrangenents, pay all royalties, and secure al

permts for the procurenent, 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. I f the stone being

furni shed by the Contractor does not fully nmeet all the requirenments of these
speci fications, the Contractor shall furnish, at no additional cost to the
Government, other stone neeting the requirenents of these specifications.

2.1.3 Sour ce Aut horization

Bef ore any stone is produced froma source for conpletion of the work under this
contract, the source of stone nust be authorized by the Contracting O ficer.
Aut hori zation of a stone source shall not be construed as a waiver of the right
of the Governnent to require the Contractor to furnish stone which conplies with
t hese specifications. Materials produced fromlocalized areas, zones or strata
will be rejected, when such materials do not conply with the specifications.

2.1.3.1 Sour ce Devel opnent

Bef ore a proposed source or sources of stone will be considered for sanpling and
testing, the Contractor nust denonstrate that the source has sufficient stone to
fulfill the contract requirements. |f sufficient amobunts of stone conformng to
t hese specifications are not available froma source or sources used in the work,
the Contractor shall submit stone from another source for authorization.

2.1.3.2 Sour ce Docunent ati on

Aut hori zati on 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. I n speci al

cases, however, the Contracting O ficer nay 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
consi dered 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 specifications.

2.1.3.3 Pot enti al Stone Sources
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The following are a few sources reasonably near the project area which have
ei ther undergone recent quality conpliance testing for use on Corps of Engi neers
projects or have acceptable service records:

Sour ce Nane Nearest City
Fi sh Canyon Azusa
San Gabriel River Rock Co. Azusa
Sl over Moutain Col ton
Corona-Pacific Cor ona
Ri ver si de Cenent Co. Oro Gande/ Victorville
O ay\ Hansen Sout hwest San Di ego/ San Ysidro
Santa Paul a Creek Streanbed Santa Paul a

Listing of a stone source is not to be construed as current or future
availability of the source, authorization of all naterials fromthe source, nor
as a waiver of inspection and testing of the source. Stone produced from any
source, listed or unlisted, nmust neet all the requirenents as set forth in these
speci fications. Listing of a stone source is also not to be construed as an
i ndi cation that the source can produce the total quantity of stone required for
the project or that the source is still operational. This table is nerely a
gui de for the Contractor. Any other source of stone nmay be proposed by the
Contractor if the source has sufficient quantity and the stone neets the test
requi renents as shown in paragraph 2.1.3.5 Stone Quality.

2.1.3.4 Qual ity Conpliance Testing

The source or sources for stone shall be submitted a mninmm of 45 days in
advance of the time when the stone will be required for the work. The
Contracting Officer’'s Representative and a Geologist from the Los Angeles
District will visit the proposed stone source or sources to inspect the stone to
deternmine if sanpling and testing are necessary. If testing of a source is
required to verify the conpliance with the specifications, all sanpling and
testing shall be conpleted prior to shipnent of stone to the project. Al test
sanmpl es (135 kg mnimum) shall be representative of the stone source and shall be
obtai ned by the Contractor under the supervision of the Contracting Oficer’s
Representati ve. Sanpl es shall be delivered at the Contractor’s expense to a
testing laboratory approved by the Contracting Oficer’s Representative. All
testing shall be in accordance with paragraph: Stone Quality, and shall be
conducted at the Contractor’s expense.

2.1.3.5 Stone Quality
Stone shall nmeet the follow ng test requirenents.

Test Test Met hod Requi r enent

Specific Gravity (Bul k SSD)

For Type 1 and 3 Stone ASTM C 127 2.7 mnimum

For All Other Types ASTM C 127 2.5 m ni mum
Absor ption ASTM C 127 2. 0% maxi nunt®
Wetting and Drying SPD Test Procedure? No fracturing'®
Sul fate Soundness ASTM C 88(? 10% max. | oss(¥
Abr asi on Loss ASTM C 535 50% max. | oss
Pet rogr aphi ¢ and X- Ray SPD Test Procedure(® No expansive cl ays,
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Di ffraction fresh, etc.®

NOTE: (1): Test procedure for wetting and drying test. The entire sanple is
carefully exam ned, and representative test specinens are selected. The sanple

shoul d be | arge enough to produce two cut slabs, 25 mllinmeter thick (+/- 6 mm)
with a mninmumsurface area of 18,750 square millinmeters on one side. Two chunks
approximately 75 by 100 nmillinmeters are also chosen. The slabs and chunks are

carefully exam ned under a | ow power mcroscope, and all visible surface features
are noted and recorded. The specinens are then oven-dried at 60 degrees C., for
ei ght hours, cooled, and weighed to the nearest tenth of a gram The test
speci mens 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
sl ab and one 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 cycle
consi sts of soaking for sixteen hours at roomtenperature and then drying in an
oven for eight hours at 60 degrees C. After each cycle the specinens are
exam ned with the | ow power microscope to check for opening or novenent of
fractures, flaking along edges, swelling of clays, softening of rock surfaces,
heavi ng of micaceous nminerals, breakdown of wmatrix material and any other
evi dence of weakness developing in the rock. The cycle in which any of these
actions occurs is recorded. After fifteen cycles, the slabs and chunks are again
carefully exam ned, and all changes in the rocks are noted and recorded. The
test specinens, together with all particles sawed off during the test, are oven
dri ed, wei ghed, and photographed.

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

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

NOTE: (4): Stone which has a |oss greater than the specified limt will be
accepted, if the Contractor denonstrates that the stone has a satisfactory
service record.

NOTE: (5): Test procedure for Petrographic and X-ray Diffraction is perforned
according to ASTM C 295, except for the followi ng inportant petrographic details,
whi ch shall be included as part of the petrographic testing portion of ASTM C295.

(a) A colored stereo mcroscopi c photograph and pol ari zed m crophot ograph i s nmade
of each stone type (whether igneous, sedinentary and/or metanorphoric) and the
i ndi vidual minerals within the stone type are identified by |labels and arrows
upon the photograph.

(b) A very detail ed macroscopic and mi croscopi c description is nmade of the stone,
to include the entire mineral constituents, individual sizes, their approxi mate
percentages and mi neral ogi cal and durability factors are al so discussed.

(c) Awitten summary of the suitability of stone for use as rip rap and concrete

aggregate based on the Petrographic and X-ray tests is presented in the fina
| aboratory report on stone quality.
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Note: (6): Sedinmentary rock, such as sandstone which has a | oss greater than the
specified limt will be accepted if the Contractor denonstrates that the stone
has a satisfactory service record.

2.1. 4 St one Accept ance

Prior to placenent, all stone shall be subject to acceptance by the Contracting
O ficer. Acceptance of any stone shall not constitute acceptance of all stone
froma source. All accepted stone shall be as foll ows:

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

b. sound, durable, and hard; free fromlam nations, weak cl eavage, undesirable
weat hering, or blasting or handling-induced fractures (or fracture zones, which
subtend nore than 1/3 of the total circunference of the stone, along the plane of
fracturing);

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

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

e. angular quarried nmaterial for the Grouted Type 1 and type 3 Stone with, a
shape which assures interlocking with adjacent stone, and with the greatest
di mensi on of each piece not greater than 3 tines the | east dinension

f. rounded to sub-rounded material for the stone protection type 2, type 4, and
rock nul ch.

g. neeting the gradation requirenents of paragraphs; 2.3.2 for stone
protection, Type 1; or 2.3.3 for stone protection, type 2; and 3, 2.3.4 for stone
protection, Type 4; and 2.3.5 for stone protection, Rock Milch

2.1.5 Rej ected Stone

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

2.1.6 Sal vaged Stone

Exi sting stone protection may be sal vaged from cl eari ng, excavation or denolition
wor k, where indicated. Sal vaged stone which is reused shall neet all the
requi renents of these specifications. Stone not neeting the requirements of
these specifications shall not be used for stone protection

2.1.7 Testing Laboratory
The testing |aboratory shall be properly licensed and be under the direct
supervision of a registered Civil or Geotechnical engineer, a registered

Geol ogist or a Certified Engineering Geologist. The |aboratory proposed for use
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by the Contractor shall be inspected and approved by the Contracting Oficer’s
Representative prior to its use on this job

2.2 GRADAT!I ON SAMPLI NG AND TESTI NG FOR STONE PROTECTI ON

2.2.1 Gener al

Testing shall be the responsibility of the Contractor and shall be perforned at

no additional cost to the Government. Testing shall be perforned by an approved
commercial testing laboratory or nmay be tested by the Contractor subject to

approval by the Contracting O ficer. If the Contractor elects to establish
testing facilities, approval of such facilities shall be based on conpliance with
ASTM E 548, and no work requiring testing wll be permtted until the

Contractor's facilities have been inspected and approved by the Contracting
O ficer. Testing shall be supervised by a registered Gvil Engineer, experienced
in soil-testing.

2.2.2 Testing

Tests shall be perfornmed by an approved testing | aboratory on sanpl es sel ected by
the Contracting O ficer. The Government reserves the right to performcheck tests
and to use the Contractor’'s sanpling and testing facilities to nmake the tests.
One gradation test shall be required at the beginning of production prior to
delivery of stone from the source to the project site. A mninum of one
additional test shall be required for each 5000 netric tons of stone placed. Each
gradati on sanpl e shall consist of not less than 5 netric tons of stone, selected
at random from the production run for the first test or from stone placed on
grade or stockpiled on-site for required additional tests. Al sanpling and
gradation tests perfornmed by the Contractor shall be under the supervision of the
Contracting O ficer.

Testing shall be conducted on stone at intervals during placement. Quality tests
will be required, if it is believed that quality requirements are not net.
Gradation tests shall be nmade in accordance with the follow ng schedul e.

2.2.3 Sanpl i ng

Sufficient stone shall be graded to be representative of size distribution, as
pl aced. The quantity to be tested will be dependent to sone extent on the
nmet hods of delivery and nmethod of placenent. The sanple size shall be as deened
necessary, by the Contracting Oficer, to provide a representative sanple. The
following is a guide.

2.2.3.1 Where wel | -graded stone is dunped on the slope in truck-load |ots,
entire truck |oads of materials shall be selected for grading. Trucks shall be
sel ected at random and the entire load dunped in an area set aside for the
gradation testing. Were nmaxinumsize is less than 450 mllimeters, a |oad nay
be quartered to produce a representative sanple.

2.2.3.2 Where sanples are to be selected fromthe conplete slope, stone
shall be renoved froma square area having a side dinension at least 5 tinmes the
thi ckness of the layer. Al stone fromthe selected area nust be renpved to a
work area set aside for the gradation test.

2.2. 4 Repor t
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The report shall contain the foll ow ng:
2.2.4.1 The date of test and sanple | ocation;

2.2.4.2 The size of sanple in kil ograns and, where applicabl e, dinensions
of the area sanpl ed;

2.2.4.3 The greatest dinmension and | east dinmension of each stone |arger
than 75 millineters;

2.2.4.4 The wei ght of nmaterial not neasured in 2.2.4.3, above;

2.2.4.5 The wei ght of each stone larger than 75 mllineters;

2.2.4.6 Gradation plot;

2.2.4.7 Cal cul ation of the percent, by weight, of the stone with a greatest

dimension 3 or nore tinmes the | east dinmension; and

2.2.4.8 Cal cul ation of the percent, by weight, of the stone with a greatest
di mension of 2-1/2 or nore tinmes the | east dinension.

2.3 GRADATI ON
2.3.1 Cener al

Al'l points on individual grading curves shall be between the boundary linmts as
defined by snooth curves drawn through specified grading limts plotted on a
mechani 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 project. In addition, nmmterial not neeting the required
gradi ng, due to segregation or degradation during placenent, shall be rejected.
If test results show that stone does not neet the required grading, the hauling

operation will be stopped inmediately and will not resune until processing
procedures are adjusted and a gradation test is conpleted, showi ng that gradation
requi renents are net. Al'l gradation tests shall be at the expense of the

Contractor.
2.3.2 Stone Protection, Type 1

Type 1 Stone shall be quarried stone with a mninmum specific gravity of 2.70,
which is reasonably graded within the limts specified bel ow
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St one Size
MI1linmeters
1500
1200
900
300
150

Percent Smal |l er
(by Wi ght)

100
50-90
20-70
10-30

0-5

2.3.3 Stone Protection, Type 2 and 3

Type 2 and 3 stone shall consist of stone which is reasonably graded within the

limts specified below. Type 2 stone shal

al so exhibit a m xture of colors,

according to the follow ng CGeol ogical Society of America Rock Color Chart chip
numbers: 10Y6/2 (pale olive); 5Y7/2 (yellow sh gray); 5Y5/2 (light olive grey);

and 5GY6/1 (greenish gray).

M x proportions of Geological Society of Anerica

rock colors shall resenble the color schenes of native stones and to the approva

of the Contracting O ficer.

Stone Protection, Type 2 and 3

St one Size
MIlinmeters
600
450
300
150

Percent Small er
(by Wi ght)

100
50- 80
20-40
0-5

Note: Only rounded stone shall be used for Type 2 Stone Protection.

2.3.4 Stone Protection, Type 4

Type 4 Stone shall consist of rounded stone which is reasonably well graded

within limts specified bel ow

Type 4 Stone

St one Size
MIllinmeters
150
100
37.5
19
9.5
4.75

Percent Smal | er
(by Wei ght)

100
60- 100
30- 60
15-40
9-20
0-10

2.3.5 Stone Protection, Rock Mil ch

Rock Ml ch stone shall consist of stone which is reasonably graded within the

limts specified bel ow

Rock Mul ch shall also exhibit a m xture of colors,

according to the follow ng Ceol ogi cal Society of America Rock Col or Chart chip
nunbers: 10Y6/2 (pale olive); 5Y7/2 (yellow sh gray); 5Y5/2 (light olive

gray); 5GY6/1 (greenish gray).

M x proportions of Geol ogical Society of

Anerica Rock Color Chart rock colors shall resenble the color schene of native
stones and to the approval of the Contracting O ficer.
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Stone Protection, Rock Milch

Si xty percent (60% to one-hundred percent (100% of rock rmulch utilized on
the project shall be a mnimumof 356 M in dianmeter in any dinension to a
maxi mum of 458 nmin diameter in any di nmension.

Twenty percent (20% of rock nmulch utilized on the project nmay exceed 458 mm
in diameter in any dinension but not exceed 610 mmin dianeter in any
di nensi on.

Twenty percent (20% of rock mulch utilized on the project may be smaller than
356 M i n dianmeter in any dinension but may not be | ess than 250 mmin
di aneter in any dinension

Note: Only rounded stone shall be used for Rock Mul ch Stone Protection.

PART 3. EXECUTI ON
3.1 FOUNDATI ON PREPARATI ON
3.1.1 Cener al

Subgrade for stone protection shall conformw th the provisions of SECTION 02200:
EXCAVATI ON, FILLI NG AND BACKFI LLI NG. Areas on which stone is to be placed shall
be trimred and dressed to conformto cross-sections indicated or directed, wthin
an allowabl e tol erance of plus or minus 25 nmillinmeters fromthe theoretical slope

lines and grades. Where such areas are below the allowable mnus tol erance
limt, they shall be brought to grade by filling with earth simlar to the
adj acent material and well-conpacted, or by filling with approved material, and
no additional paynment will be made for any nmaterial thus required. Prior to
pl aci ng the bedding material or stone, the prepared base shall be inspected, in
sufficient time prior to each stone placenent by the Contractor, in order to
certify to the Contracting Oficer that it is ready to receive stone. The

results of each inspection shall be reported in writing.
3.2 PLACEMENT

Met hod of placenment shall be submitted to Contracting O ficer for approval prior
to commencenent of placenment operations.

3.2.1 Cener al

Except as otherwi se specified, the limts of stone in place shall follow, with
reasonabl e variation, the indicated |ines and sl opes, w thout continuous under-
or over-building. Tenplates shall be placed at adequate intervals, as determ ned
by the Contracting Oficer, to accurately delineate the surfaces of the work
bei ng pl aced. For all stonework, the Contractor shall submit the method of
pl acement to the Contracting Oficer for approval before beginning the placenent.

3.2.2 St one Pl acenment Procedure
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Stone shall be placed in a manner to produce a reasonably well-graded nass and
shall be constructed to the lines and grades indicated or directed. Stone shal
be placed to its full course thickness in one operation and in such a manner to
avoi d displacing the underlying material. Material shall not be dropped froma
hei ght of nmore than 450 nmillimeters. The Contractor shall maintain the stone
protection until accepted, and any material displaced by any cause shall be
replaced at his expense, to the lines and grades indicated. Sel f - propel | ed
equi pnent shall not be used on the | evee sl opes 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 dunping into chutes or by simlar
nmet hods, likely to cause segregation, will not be permitted. A tolerance of +/-
150 mllimeters for Type 1 stone, 75 millimeters for Type 2, Type 3, and 15
millimeters for Type 4 stone, fromthe indicated slope |ines and grades will be
allowed in the finished surface, except that such tolerance shall not be
conti nuous over an area greater than 20 square neters.

3.2.3 Rock Mul ch
3.2.3.1 Layer Thickness

Al'l ground (soil) surfaces throughout the rock mulch |layer areas shall be
conpletely covered with the rock rmulch. The rock rmulch layer shall consist of
one (1) or two (2) layers of rock achieving a mninmmoverall rock |ayer of
458 mm and a mexi mum overall rock layer of 712 mm resulting in a rock |ayer
surface el evation varying between irregular and consistent. The rock mnul ch
shall be arranged in stable positions nestled with and buttressed agai nst

adj acent rock. The edges of the rock mulch |ayer shall be tapered to present
a sloping vertical line. Rock at toe of slopes shall be keyed into the ground
to provide a stable rock mulch | ayer.

3.2.3.2 Weed Barrier Fabric
Prior to rock mulch placenent, the entire rock rmulch |ayer area shall be

conpletely covered with a water perneable geotextile fabric manufactured
expressly as "Wed Barrier Fabric", as approved by the Contracting O ficer.

-- End of Section --
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SECTI ON 02650
GROUTI NG STONE PROTECTI ON
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 33 (1990) Concrete Aggregates

ASTM C 150 (1992) Portland Cenent

ASTM C 143 (1990a) Slunp of Portland Cenent Concrete

ASTM C 172 (1990) Sanpling freshly M xed Concrete

ASTM C 309 (1991) Liquid Menbrane-Forning Conpounds for Curing
Concrete

ASTM C 494 (1986) Chemi cal Adm xtures for Concrete

1.2 SUBM TTALS

Governnment approval is required for subnmittals with a "GA" designation;

submittals having an "FI O designation are for information only. The follow ng

shall be subnmitted in accordance with SECTI ON 01300: SUBM TTAL DESCRI PTI ONS.
SD-09 Reports

Aggr egates; FIO

Thirty days prior to placement of grout, the contractor shall submit to the
Contracting Officer the reports of aggregate quality tests.

Grout M x Design; FIO

Fifteen days prior to placement of grout, the contractor shall subnit to the
Contracting Officer the detailed mxture proportions for the specified grout.

SD-13 Certificates
Portl and Cement; FIO
Certificates of conpliance attesting that the concrete materials neet the
requi rements of the specifications shall be submitted to the Contracting Oficer
for approval. Cement will be accepted on the basis of a manufacturer's

certificate of conpliance, accompanied by nmill test reports that the materi al
nmeets the requirenents of the specifications under which it is furnished.
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Curing Materials; FIO

Certificates of conpliance attesting that the curing materials neet the
requi rements of the specifications shall be submitted to the Contracting O ficer
for approval. Curing materials will be accepted on the basis of a manufacturer's
certificate of conpliance.

1.3 PROTECTI ON OF COVPLETED WORK

After conpletion of any panel, no workman or other |oad shall be permtted on the
grouted surface for a period of 24 hours. The grouted surface shall be protected
frominjurious action of the sun; shall be protected fromrain, flow ng water
and nmechanical injury and shall be noist cured or nenbrane cured at the
Contractor's option.

1.4 DELIVERY, STORAGE, AND HANDLI NG OF MATERI ALS

1.4.1 Aggregates

Aggregates shall be delivered to the site of the grout batching and m xi ng pl ant
and stockpiled in such manner as to preclude intermingling of different materials
or the inclusion of foreign materials in the stockpiles or batching operations.
Sufficient aggregates shall be maintained at the site at all tinmes to permt
conti nuous placenent and conpletion of any lift or section of grout started.

1.4.2 Portland Cenent

Cement shall be supplied in bulk. Carriers and systens for distribution of the

cement will be acconplished in adequately designed weather-tight trucks,
conveyors, or other neans that wll protect the material from exposure to
nmoi sture. All storage facilities shall pernit easy access for inspection and
i dentification. Sufficient materials shall be in storage to conplete any

pl acenent of grout started.

1.5 ACCESS TO PLANT AND EQUI PMENT

The Contracting O ficer shall have access at all times to all parts of the
pl aci ng operation and grout production plant for checking the adequacy of the
equi pnent in wuse; inspecting operation of +the plant; verifying weights,
proportions, and character of materials; and installation of the grout and
application of curing materi al s.

1.6 WAYBILLS AND DELI VERY TI CKETS

Before the final statenent is allowed, the Contractor shall file for information
with the Contracting Officer certified waybills and certified delivery tickets
for all cenent and grout actually used in the construction.

PART 2 MATERI ALS

2.1 AGGREGATE

Aggregate shall conformto the quality requirenents of ASTM C33 specified for
fine aggregate of the SECTI ON 03307: CONCRETE FOR M NOR STRUCTURES
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2.1.1 Fine Aggregate Gradation

Fi ne aggregate shall conformto the gradation requirenents of ASTM C 33 for Fine
Aggr egat e.

2.1.2 Coarse Aggregate Gradation
Coarse aggregate shall conformto the follow ng gradation:

Cumul ati ve Percent age

Si eve Desi gnati on By Wei ght Passi ng
12.5 mm (2 inch) 100
9.5 mm (3/8 inch) 85- 100
4.75 mm (No. 4) 10- 30
2.36 mm (No. 8) 0-10
1.18 mm (No. 16) 0-5

2.2 PORTLAND CEMENT

Portl and cenent shall conformto the requirenents of ASTM C 150, Type Il. The
al kali content of the cenent shall not exceed 0.6 percent.

2.3 WATER
Wat er shall be fresh, clean, and potable.
2.4 MEMBRANE CURI NG COMPOUND

Menbrane curing conpound shall conformto ASTM C 309, Type 1-D for structures
exposed to view, and Type 2, Class B for all other structures. Non-pignented
conpound shall contain a fugitive dye. The |loss of water for both pignented and
non- pi gnented curing conpound when tested shall be not nore than 150 grans per
square meter in 24 hours nor nore than 450 grams pounds per square neter in 72
hours. I n hot weather, grout cured with non-pignmented curing conmpound shall be
shaded fromthe direct rays of the sun for the first 3 days of the curing period.

PART 3 EXECUTI ON
3.1 M X NG
Grout shall be composed of cenent, fine aggregate, coarse aggregate, water and

coloring system The cenment content requirenment per cubic neter of grout shal
be 10 sacks (7-1/2 sacks per cubic yard). The water content of the mi x shall not

exceed 32 liters per sack of cenment. |In calculating total water content of the
nm x, the amount of noisture carried on the surfaces of aggregate particles shal
be included. Slunp of grout mx shall be 175 millineters. Alterations of slunp

to produce adequate penetration between the stone voids shall be determined in
the field during the placenment of the denonstration section. Coloring systemfor
grout shall conformto U S. Departnent of Agriculture Handbook 18-Soil Survey
Manual with color 10 YR 6/2 of Minsell color charts or Colorful Concrete Col or
Code No. 3099 by Admi xtures, Inc., 13651 East Live Qak Lane, |Irw ndale, CA 91706
(818) 357-3263 or equal. The grout shall be mxed in a concrete mxer in the
manner specified for concrete, except that time of mxing shall be as long as is

02650 - 3



SANTA PAULA CREEK DACWD9- 01- B- 0004

required to produce a satisfactory mxture. The grout shall be used in the work
within a period of 30 mnutes after mxing. Retenpering of grout will not be
permtted. The consistency of the grout shall be such as to permt gravity fl ow
into the interstices of the stones with the help of spading, rodding, and
broom ng. Grout batches in the sane course shall be uniformin mx, size, and
consi stency.

3.2 PLACI NG

3.2.1 Prior to grouting, the stone shall be thoroughly washed with water to wash
down the fines and to prevent the stone from absorbing water fromthe grout. The
stone shall be kept moist just ahead of the actual placing of grout. The grout
shall be brought to the place of final deposit by approved neans and di scharged
directly on the stone with a concrete punp. The use of a concrete chute in
placing grout will not be allowed. The grout shall be placed in one course for
both invert and side slopes. The course shall fully penetrate the stone bl anket,
extending fromtoe of slope to top of side slopes. A splash plate of netal or
wood shall be used where necessary to prevent displacenment of stone directly
under di scharge. The flow of grout into the stone voids shall be controlled by
the grout operator to assure that all voids are adequately penetrated. Wen
necessary, grout shall be directed with broons or other approved baffles to cover
the entire area and stone voi ds. Sufficient barring shall be done to |oosen
tight pockets of stone and otherwise aid the penetration of grout. On side
sl opes, all brooning shall be uphill. Except for driveable ranp surfaces and the
Type | Grouted Stone, placenent and broomi ng of the grouted surface shall be such
that the outer layer of rock projects 1/3 to 1/2 their dianeter above the grouted
surface. After conpletion of any strip or panel, no worknmen or other |oad shal
be pernmitted on the grouted surface for a period of 24 hours. The grouted
surface shall be protected frominjurious action of the sun, the rain, flow ng
wat er, and mechani cal injury; and shall be noist cured or nenbrane cured at the
Contractor's option.

3.2.2 The exposed surfaces of stone shall be cleaned by air-water blasting or
ot her approved nethod. The air-water blasting shall be capable of producing a
m ni mum pressure of 689 kPa and shall be of such nature as to adequately perform
the work required. The grout will be allowed to set for a mininum of one hour,
or other length of tinme as directed by the Contracting O ficer before air-water
bl asting operation begins. The air-water blasting shall be at right angles to
the surfaces of the grout. The water after blasting shall be collected by the
Contractor and di sposed off in accordance with the |ocal environment |aws.

3.2.3 The method used in disposing of waste water enployed in cutting, washing,
and rinsing of grout surfaces shall be such that the waste water does not stain,
di scol or, or affect exposed surfaces of the structures, or danage the environnent
of the project area. The nethod of disposal shall be subject to approval.

3.3 WEATHER LI M TATI ONS

3.3.1 Hot Weat her Pl acing

The tenperature of the grout when deposited in the proper location shall not
exceed 29 degrees C except as directed by the Contracting O ficer.

3.3.2 Cold Weat her Placing
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No grout shall be prepared except when the air tenperature is at |east 4 degrees
C. in the shade and rising. Materials entering the mxer shall be free fromice
snow, and frozen lunps. A non-chloride based accel erating adm xture, conform ng
to the requirenments of ASTM C 494, may be used when approved in advance, by the
Contracting O ficer.

3.4 CURI NG AND PROTECTI ON

Curing of the grouted surface shall be acconplished by the follow ng nethods.
3.4.1 Moist Curing

Moi st curing shall consist of covering the grout with a uniformthickness of 150
mllimeters of sand which shall be kept continuously saturated for a period of 14
days.

3.4.2 Curing Conpounds

After final broom ng, curing conpounds shall be applied as soon as the free water
di sappears and shall be applied in a 2-coat continuous operation by approved
power - sprayi ng equi prrent at a rate of not to exceed 5 square neters per liters
for the conbined coats. The second coat shall be applied to overlap the first
coat in a direction approximately at right angles to the direction of the first
application.

3.5 CONTRACTOR QUALI TY CONTROL

3.5.1 Cenera

The individuals who sanple and test grout as required in this specification shal
have denonstrated a knowl edge and ability to perform the necessary test
procedures equivalent to the ACI mnimum guidelines for certification of Concrete
Field Testing Technicians, G ade I.

3.5.2 Inspection Details and Frequency of Testing

3.5.2.1 Preparations for Placing

Stone and enbedded itens shall be inspected in sufficient tinme prior to each
grout placenment by the Contractor to certify to the Contracting Officer that it
is ready to receive grout.

3.5.2.2 Slunp

Slunmp shall be checked at |east twi ce during each shift that grout is produced.
Sanpl es shall be obtained in accordance with ASTM C 172 and tested in accordance
with ASTM C 143.

3.5.2.3 Consolidation and Protection

The Contractor shall ensure that the grout is properly installed, finished,
protected, and cured.
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3.5.3 Action Required

3.5.3.1 Placing

The placing foreman shall not permt placing to begin until he has verified that
there is an adequate nunber of men with appropriate bars and other such tools are
avail abl e for the necessary barring and adjustment of stone as required above.

3.5.3.2 Slunp

Whenever a test is outside the specification limts, the results of the test

shall be reported to the Contracting Oficer and another test shall be
i medi ately taken. If the results of the subsequent test indicates that the
slump is not being net. The placenent will cease and the contractor wll

readjust the mx design to achieve the proper slunp. The adjusted nmix will
continue to neet the requirenents specified above.

3.5.4 Reports

The results of all tests and inspections conducted at the project site shall be
reported informally at the end of each shift and in witing weekly and shall be
delivered to the Contracting Officer within 3 days after the end of each weekly
reporting period.

3.6 DEMONSTRATI ON
3.6.1 Genera

Prior to placenent of stonework, the Contractor shall construct a section of
sl ope protection consisting of grouted stone to denmpnstrate his proposed
operations for production placenent. The section shall denobnstrate procedure and
capability of grading, placing stone, and placing grout, and curing of the
grouted stone within the tol erances specified. The denonstration section shal
include the entire slope frombottomof toe to top of bank and shall be a m ni mum
of 10 nmeters in length and shall conformto all applicable specifications.

3.6.1.1 Method and Equi pnment

Met hods and equi prent enpl oyed for placenment shall denonstrate the adequacy for
use in placenent of riprap and grouted stone and shall conform with the
requi renents specified herein. The quantities of all materials placed within the
section shall be accurately tabul ated and provided i nmediately to the Contracting
O ficer for conparison with the theoretical quantities.

3.6.1.2 Denonstration Section Eval uation

The Contractor shall not proceed with riprap or grouted stone placenment prior to
the approval of the denmonstration section. Wthin a period of 7 days after
conmpl etion of the section, the Contracting O ficer shall determ ne the adequacy
and acceptability of the section. The Contractor shall be notified as to the
acceptability of the section and will be required to nodify nmethods of
construction, materials, mx design, and renpve the section for nonconpliance
with specifications.
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3.6.1.3 Renoval of Denpnstration Section

The unaccept abl e denonstrati on section shall be the property of the Contractor
and renoved from site with the requirenment of SECTION 01430: ENVI RONVENTAL
PROTECTI ON

-- End of Section B
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SECTI ON 02660

WATER DI STRI BUTI ON SYSTEM

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 RAI LWAY ENG NEERI NG ASSOCI ATI ON ( AREA)

AREA MRE (1994) Manual for Railway Engineering (Fixed Properties):
Chapter 1, Roadway and Bal |l ast

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

ASTM A 36 (1994a) Carbon Structural Stee

ASTM A 53 (1993a) Pipe, Steel, Black and Hot-Di pped, Zi nc-Coated Wl ded
and Sean ess

ASTM D 1784 (1992) Rigid Poly(Vinyl Chloride) (PVC) Conpounds and
Chl orinated Pol y(Vinyl Chloride) (CPVC) Conpounds

ASTM D 1785 (1993) Poly(Vinyl Chloride) (PVC) Plastic Pipe, Schedul es 40,
80, and 120

ASTM D 2241 (1993) Poly(Vinyl Chloride) (PVC) Pressure-Rated R pe (SDR
Seri es)

ASTM D 2464 (1993) Threaded Poly(Vinyl Chloride) (PVC) Plastic Pipe
Fittings, Schedule 80

ASTM D 2466 (1993) Poly(Vinyl Chloride) (PVC) Plastic Pipe Fittings,
Schedul e 40

ASTM D 2467 (1993) Socket-Type Poly(Vinyl Chloride) (PVC) Hastic Pipe

Fittings, Schedule 80

ASTM D 2855 (1993) Maki ng Sol vent-Cenented Joints wth Poly(Vinyl
Chloride) (PVC) Pipe and Fittings

ASTM F 477 (1993) Elastonmeric Seals (Gaskets) for Joining Plastic Pipe
AMERI CAN WATER WORKS ASSOCI ATI ON ( AVWMA)
AWM B300 (1992) Hypochlorites

AWM B301 (1992) Liquid Chlorine
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AWM C104 (1990) Cenent-Mortar Lining for Ductile-lron Pipe and Fittings
for Water

AWM C110 (1993) Ductile-lron and Gay-lron Fittings, 3 In. Through 48
In. (75 nmthrough 1200 nm), for Water and Ot her Liquids

AWM C111 (1990) Rubber- Gasket Joints for Ductile-lron Pressure Pipe and
Fittings

AWM C153 (1994) Ductile-lron Compact Fittings, 3 In. Through 16 In.
for Water and Ot her Liquids

AWM C200 (1991) Steel Water Pipe - 6 In. (150 mm and Larger

AWM C207 (1994) Steel Pipe Flanges for Waterworks Service - Szes 4 In.
Through 144 |n.

AWM C651 (1992) Disinfecting Water Mains

AWM C800 (1989) Underground Service Line Valves and Fittings

AWM C900 (1989; C900a) Polyvinyl Chloride (PVC) Pressure Pipe, 4 In.

Through 12 In., for Water Distribution

AWM C9o01 (1988; Errata Apr 1988) Pol yethylene (PE) Pressure Pipe and
Tubing, 1/2 In. Through 3 In., for Water Service

AWMNA M23 (1980) Manual : PVC Pipe - Design and Installation
NSF | NTERNATI ONAL ( NSF)

NSF Std 14 (1965; Rev Nov 1990) Plastics Piping System Conponents and
Rel ated Materials

1.2 Pl PI NG

This section covers water service lines for irrigation. The Contractor shall have
a copy of the manufacturer's reconmendati ons for each material or procedure to be
utilized available at the construction site at all tinmes.

1.2.1 Pi pi ng

Pi ping for water service lines shall be gal vani zed steel or polyvinyl chloride
(PVC) plastic unless otherwi se shown or specified.

1.2.2 Pl astic Pipe

Al'l plastic piping systemconponents (PVC, polyethylene, thernosetting resin and
reinforced plastic nortar pressure) intended for transportati on of potable water
shall conply with NSF Std 14 and shall be legibly marked with their symnbol.
1.2.3 Excavati on, Trenching, and Backfilling

Excavation, trenching, and backfilling shall be in accordance with the applicable

provi sions of Section 02200 EXCAVATION, FILLING AND BACKFILLI NG except as
nodi fi ed herein.
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1.3 UNI T PRI CES

Measur enent and paynment will be based on conpleted work perforned in accordance
with the draw ngs, specifications, and the contract paynment schedul es. Paynent
for work under this section will be made under Section 02811 | RRI GATI ON SYSTEMS.

1.4 SUBM TTALS

Governnment approval is required for subnmittals with a "GA" designation;

submttals having an "FI O designation are for information only. The foll ow ng

shall be subnmitted in accordance with Section 01330 SUBM TTAL PROCEDURES:
SD-08 Statenments

Waste Water Disposal Method, FIO

The nethod proposed for disposal of waste water from hydrostatic tests and
di sinfection, prior to perform ng hydrostatic tests.

Satisfactory Installation, FIO

A statenment signed by the principal officer of the contracting firmstating that
the installation is satisfactory and in accordance with the contract draw ngs and
speci fications and the manufacturer's prescribed procedures and techni ques, upon
conpl etion of the project and before final acceptance.

SD- 09 Reports
Bact eri ol ogi cal Disinfection, FIO
Test results fromconmercial | aboratory verifying disinfection.
1.5 HANDLI NG

Particul ar care shall be taken not to injure the pipe coating or lining. If the
coating or lining of any pipe or fitting is danmaged, the repair shall be nade by
the Contractor at his expense in a satisfactory manner. The interior of pipe and
accessories shall be thoroughly cleaned of foreign natter before being | owered
into the trench and shall be kept clean during |aying operations by plugging or
ot her approved nethod. Before installation, the pipe shall be inspected for
defects. Material found to be defective before or after |aying shall be replaced
with sound nmaterial w thout additional expense to the Governnment. Rubber gaskets
that are not to be installed inmediately shall be stored in a cool and dark
pl ace.

1.5.1 M scel | aneous Pl astic Pipe and Fittings

Pol yvinyl Chloride (PVC) pipe and fittings shall be handled and stored in
accordance with the manufacturer's reconmendati ons.

PART 2. PRODUCTS

2.1 Pl PE
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Pi pe shall conform to the respective specifications and other requirenents
speci fied bel ow.

2.1.1 Pl astic Pipe
2.1.1.1 Pol yvinyl Chloride (PVC) Plastic Pipe

Pi pe, couplings and fittings shall be manufactured of material conformng to ASTM
D 1784, Class 12454B.

a. Pipe Less Than 100 nm Di aneter:

(1) ScrewJoint: Pipe shall conformto dinensional requirenments of
ASTM D 1785 Schedule 80, with joints nmeeting requirenents of 1.03 MPa worKking
pressure, 1.38 MPa hydrostatic test pressure, unless otherwi se shown or
speci fied. Pipe couplings when used, shall be tested as required by ASTM D 2464.

(2) Elastoneric-Gasket Joint: Pipe shall conform to dinensional
requi rements of ASTM D 1785. Schedule 40 with joints neeting the requirenents of
1. 03 MPa working pressure, 1.38 MPa hydrostatic test pressure, unless otherw se
shown or specified, or it may be pipe confornmng to requirenents of ASTM D 2241,
el astonmeric joint, with the follow ng applications:

Maxi mum Wor ki ng Pressure M ni rum Hydrostatic
SDR (MPa) Pressure (MPa)
26 0. 689 0.917
21 0. 827 1.103
17 1.034 1.379
13.5 1.379 1.834
(3) Solvent Cenent Joint: Pipe shall conform to dinensional

requi rements of ASTM D 1785 or ASTM D 2241 with joints neeting the requirenents
of 1.03 MPa 150 psi working pressure and 1.38 MPa hydrostatic test pressure.

b. Pipe 100 mmthrough 300 mm Di aneter: Pipe, couplings and fittings shall
conformto AWM C900, Cl ass 150, Cl OD pi pe dinmensions, el astoneric-gasket joint,
unl ess ot herwi se shown or specified.

c. Pipe 350 mm through 900 mm Di aneter: Pipe shall conformto AWM C905
unl ess ot herwi se shown or specified.

2.1.1.2 Gal vani zed- St eel Pi pe
Gal vani zed- st eel pipe shall conformto ASTM A 53, standard wei ght.
2.2 FI TTI NGS AND SPECI ALS

2.2.1 Pol yvi nyl Chl oride (PVC) Pipe
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a. For pipe less than 100 nm di aneter, fittings for threaded pipe shal
conformto requirenents of ASTM D 2464, threaded to conformto the requirenents
of ASME B1.20.1 for use with Schedule 80 pipe and fittings, fittings for sol vent
cement jointing shall conformto ASTM D 2466 or ASTM D 2467, and fittings for
el astoneri c- gasket joint pipe shall be iron conformng to AWM C110 or AWM C111.
Iron fittings and specials shall be cenent-nortar lined (standard thickness) in
accordance with AWM C104.

b. For pipe 100 mm diameter and larger, fittings and specials shall be
iron, bell end in accordance with AWM C110, 1.03 MPa pressure rating unless
ot herwi se shown or specified, except that profile of bell may have special
di nrensions as required by the pipe manufacturer; or may be fittings and specials
of the sane material as the pipe with elastonmeric gaskets, all in confornmance
with AWM C900. Iron fittings and specials shall be cenent-nortar lined (standard
t hi ckness) in accordance with AWM C104. Fittings shall be bell and spigot or
plain end pipe, or as applicable. Ductile iron conpact fittings shall be in
accordance with AWM C153.

2.2.2 Gal vani zed- St eel Pi pe

Steel fittings shall be galvanized. Screwed fittings shall conformto ASME B16. 3.
Fl anged fittings shall conformto AWM C207.

2.3 JO NTS
2.3.1 Pl astic Pipe
2.3.1.1 Pol yvi nyl Chl ori de Pipe

Joints, fittings, and couplings shall be as specified for PVC pipe. Joints
connecting pipe of differing materials shall be nmade in accordance with the
manuf acturer's reconmendati ons as approved by the Contracting O ficer.

2.3.2 Gal vani zed Steel Pipe

Mechani cal couplings for steel pipe shall be the sleeve type, or when approved,
the split-sleeve type and shall provide a tight flexible joint wunder al
reasonabl e conditions, such as pipe novenents caused by expansion, contraction,
slight setting or shifting in the ground, mnor variations in trench gradients,
and traffic vibrations. Couplings shall be of strength not |less than the
adj oi ni ng pi peline.

2.3.3 | sol ation Joints

Isolation joints shall be installed between nonthreaded ferrous and nonferrous
metallic pipe, fittings and valves. Isolation joints shall consist of a
sandwi ch-type flange isol ati on gasket of the dielectric type, isolation washers,
and isolation sleeves for flange bolts. Isolation gaskets shall be full faced
with outside dianeter equal to the flange outside dianmeter. Bolt isolation
sl eeves shall be full length. Units shall be of a shape to prevent netal-to-netal
contact of dissimlar netallic piping el enents.
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a. Sleeve-type couplings shall be used for joining plain end pipe sections.
The two couplings shall consist of one steel niddle ring, two steel followers,
two gaskets, and the necessary steel bolts and nuts to conpress the gaskets.

b. Split-sleeve type couplings nay be used in aboveground installations
when approved in special situations and shall consist of gaskets and a housing in
two or nmore sections with the necessary bolts and nuts.

2.4 VALVE BOXES

Val ve boxes shall be cast iron or concrete, except that concrete boxes nmay be
installed only in locations not subjected to vehicular traffic. Cast-iron boxes
shall be extension type with slide-type adjustnent and with flared base. The
m ni mum t hi ckness of netal shall be 5 mm Concrete boxes shall be the standard
product of a manufacturer of precast concrete equi pmrent. The word "WATER' shal |
be cast in the cover. The box length shall adapt, without full extension, to the
dept h of cover required over the pipe at the valve |ocation.

2.5 M SCELLANEOQOUS | TEMS

2.5.1 Di si nfection

Chlorinating materials shall conformto the follow ng:
Chl orine, Liquid: AWM B301.

Hypochl orite, Calcium and Sodi um AWM B300.

2.5.2 Met ers

Meters shall be installed by the City of Santa Paula. Application for a nmeter
installation shall be made by the Contractor.

PART 3. EXECUTI ON

3.1 | NSTALLATI ON

3.1.1 Cutting of Pipe

Cutting of pipe shall be done in a neat and workmanl i ke manner w thout danage to
the pipe. Unless otherw se recommended by the manufacturer and authorized by the

Contracting O ficer, cutting shall be done with an approved type nechani cal
cutter.

3.1.2 Adj acent Facilities
3.1.2.1 Sewer Lines

Where the location of the water pipe is not clearly defined in dinensions on the
drawi ngs, the water pipe shall not be laid closer horizontally than 3 mfrom a
sewer except where the bottomof the water pipe will be at [east 300 nm above the
top of the sewer pipe, in which case the water pipe shall not be laid closer
horizontally than 1.8 m from the sewer. Were water lines cross under
gravity-flow sewer lines, the sewer pipe for a distance of at |east 3 meach side
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of the crossing shall be fully encased in concrete or shall be nmade of pressure
pipe with no joint located within 900 nm horizontally of the crossing. Water
lines shall in all cases cross above sewage force mains or inverted siphons and
shal |l be not |ess than 600 mm above the sewer main. Joints in the sewer nain,
closer horizontally than 900 mMmmto the crossing, shall be encased in concrete.

3.1.2.2 Wat er Lines

Water lines shall not be laid in the same trench with sewer |ines, gas lines,
fuel lines, or electric wring.
3.1.2.3 Casi ng Pi pe

Wat er pipe shall be encased in a sleeve of rigid conduit for the | engths shown.
Sl eeves under railroads shall be in accordance with the Union Pacific Railroad
Conpany requirements. Were sleeves are required, in all other cases, the pipe
sl eeve shall be steel, manufactured in accordance with AWM C200, ASTM A 36, with
a mninmumwall thickness of 3 nm A m ninum cl earance of at |east 50 nmm between
the inner wall of the sleeve and the maxi mumoutside dianeter of the sleeved pipe
and joints shall be provided. Sand beddi ng or suitable pipe support shall be
provi ded for the water pipe through the sleeve.

3.1.2. 4 Structures

Where water pipe is required to be installed within 1 mof existing structures,
the water pipe shall be sleeved as required in Paragraph "Casing Pipe". The
Contractor shall take proper precautions during installation of the water pipe
and sleeve to ensure that there will be no damage to the structures and no
settl enent or novenent of foundations or footings.

3.1.3 Pl aci ng and Layi ng

The full length of each section of pipe shall rest solidly upon the pipe bed,
Wi th recesses excavated to acconmodate bells, couplings, and joints. Pipe that
has the grade or joint disturbed after laying shall be taken up and relaid. Pipe
shall not be laid in water or when trench conditions are unsuitable for the work.
Water shall be kept out of the trench until joints are conplete. Wen work is not
in progress, open ends of pipe, fittings, and valves shall be securely closed so
that no trench water, earth, or other substance will enter the pipes or fittings.
Where any part of the coating or lining is damaged, the repair shall be nade by
the Contractor at his expense in a satisfactory manner. Pipe ends left for future
connections shall be valved, plugged, or capped, and anchored, as shown.

3.1. 4 Joi nting
3.1.4.1 Pol yvinyl Chloride (PVC) Plastic Pipe

a. Pipe less than 100 nm dianeter: Threaded joints shall be made by
wrapping the nale threads with approved thread tape or applying an approved
[ ubricant, then threading the joining nenbers together. The joint shall be
tightened using strap wenches to prevent damage to the pipe and/or fitting. To
avoi d excessive torque, joints shall be tightened no nore than one thread past
hand-ti ght. Preformed rubber-ring gaskets for el astoneric-gasket joints shall be
made in accordance with requirenments of ASTM F 477 and as required herein. Al
pi pe ends for push-on joints shall be beveled to facilitate assenbly and narked

02660- 7



SANTA PAULA CREEK DACWD9- 01- B- 0004

to indicate when the pipe is fully seated. The gasket shall be prelubricated to
prevent displacenent. The gasket and ring groove in the bell or coupling shal
mat ch. The manufacturer of the pipe or fitting shall supply the elastoneric
gasket. Couplings shall be provided with stops or centering rings to assure that
the coupling is centered on the joint. Solvent cement joints shall use sockets
conforming to the requirenents of ASTM D 2467. The sol vent cenent used shall neet
the requirements of ASTM D 2564; the joint assenbly shall be nade in accordance
with ASTM D 2855 and the nmanufacturer's specific recomendati ons.

b. Pipe 100 mm through 300 mm di aneter: Joints shall be el astoneric-gasket
as specified in AWM C900. Jointing procedure shall be as specified for pipe |ess
than 100 mm di anmeter with configuration using elastoneric ring gasket.

3.1.4.2 Gal vani zed- St eel Pi pe
Screw joints shall be nade tight with a stiff nmixture of graphite and oil, inert
filler and oil, or with an approved graphite conpound, applied with a brush to

the mal e threads only. Conpounds shall not contain |ead.
3.1.4.3 Connecti ons

Connections between different types of pipe and accessories shall be nmade with
transition fittings approved by the Contracting O ficer.

3.1.5 Setting of Meters, Valves and Val ve Boxes
3.1.5.1 Met er s

Meters and neter boxes shall be installed at the | ocati ons shown on the draw ngs
by the City of Santa Paul a.

3.1.5.2 Val ves

After delivery, valves shall be drained and shall have the interiors cleaned of
all foreign matter before installation. Stuffing boxes shall be tightened and
val ves shall be fully opened and fully closed to ensure that all parts are in
wor ki ng condi ti on. Check, pressure reducing, vacuum and air relief valves shal
be installed in valve pits. Valves and val ve boxes shall be installed where shown
or specified, and shall be set plunmb. Valve boxes shall be centered on the
val ves. Boxes shall be installed over each outside gate val ve unl ess otherw se
shown. Where feasible, valves shall be |located outside the area of roads and
streets. Earth fill shall be carefully tanped around each valve box or pit to a
di stance of 1.2 mon all sides of the box, or the undisturbed trench face if |ess
than 1.2 m

3.1.5.3 Servi ce Boxes

Where water lines are | ocated bel ow paved streets having curbs, the boxes shal
be installed directly back of the curbs. Were no curbing exists, service boxes
shall be installed in accessible locations, beyond the l|linits of street

surfacing, wal ks and dri veways.

3.1.6 Tapped Tees and Crosses
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Tapped tees and crosses for future connections shall be installed where shown.
3.1.7 Thrust Bl ocks

Pl ugs, caps, tees and bends deflecting 11-1/4 degrees or nore, either vertically
or horizontally, on waterlines 100 nmin dianeter or larger shall be provided
with thrust restraints. Valves shall be securely anchored or shall be provided
with thrust blocks to prevent novenent.

Thrust bl ocking shall be concrete of a mix not |eaner than: 1 cenent, 2-1/2 sand,
5 gravel; and having a conpressive strength of not less than 14 MPa after 28
days. Bl ocking shall be placed between solid ground and the hydrant or fitting to
be anchored. Unl ess otherw se indicated or directed, the base and thrust bearing
si des of thrust blocks shall be poured directly agai nst undi sturbed earth. The
sides of thrust blocks not subject to thrust may be poured against forns. The
area of bearing shall be as shown or as directed. Blocking shall be placed so
that the fitting joints will be accessible for repair. Steel rods and cl anps,
protected by gal vani zing or by coating with bitum nous paint, shall be used to
anchor vertical down bends into gravity thrust bl ocks.

3.2 HYDROSTATI C TESTS

Where any section of a water line is provided with concrete thrust blocking for
fitting, the hydrostatic tests shall not be nmade until at |east 5 days after
installation of the concrete thrust bl ocking, unless otherw se approved.

3.2.1 Pressure Test

After the pipe is laid, the joints conpleted, and the trench partially backfilled
| eaving the joints exposed for exam nation, the newly laid piping or any valved
section of piping shall, unless otherw se specified, be subjected for 1 hour to a
hydrostatic pressure test of 1.38 MPa . Each valve shall be opened and cl osed
several tines during the test. Exposed pipe, joints, fittings, and val ves shal
be carefully exam ned during the partially open trench test. Joints show ng
vi si bl e | eakage shall be replaced or remade as necessary. Cracked or defective
pi pe, joints, fittings, and val ves, discovered in consequence of this pressure
test shall be renoved and replaced with sound material, and the test shall be
repeated until the test results are satisfactory. The requirenment for the joints
to remai n exposed for the hydrostatic tests may be waived by the Contracting
O ficer when one or nore of the followi ng conditions is encountered:

a. Wet or unstable soil conditions in the trench
b. Conpliance woul d require maintaining barricades and wal kways around and
across an open trench in a heavily used area that would require continuous

surveillance to assure safe conditions.

c. Maintaining the trench in an open condition would delay conpl etion of
t he contract.

The Contractor may request a waiver, setting forth in witing the reasons for the

request and stating the alternative procedure proposed to conply with the
required hydrostatic tests. Backfill placed prior to the tests shall be placed in
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accordance with the requirenments of Section 02200 EXCAVATI ON, FILLING AND
BACKFI LLI NG

3.2.2 Leakage Test

Leakage test shall be conducted after the pressure tests have been satisfactorily
conpl eted. The duration of each |eakage test shall be at least 2 hours, and
during the test the water line shall be subjected to not |less than 1.38 MPa (200
psi). Leakage is defined as the quantity of water to be supplied into the newy
laid pipe, or any valved or approved section thereof, necessary to nmintain
pressure within 34.5 kPa (5 psi) of the specified | eakage test pressure after the
pi pe has been filled with water and the air expelled. No piping installation wl
be accepted if | eakage exceeds the all owabl e | eakage which is deternmi ned by the
foll owi ng forml a:

L = 0.0001351IND(P raised to 1/2 power)

L = All owabl e | eakage in gallons per hour

N = Number of joints in the length of pipeline tested

D = Nomi nal dianeter of the pipe in inches

P = Average test pressure during the | eakage test, in psi gauge

Shoul d any test of pipe disclose |eakage greater than that calculated by the
above formula, the defective joints shall be |located and repaired until the
| eakage is within the specified allowance, w thout additional cost to the
Gover nnent .

3.2.3 Time for Making Test

Except for joint material setting or where concrete thrust bl ocks necessitate a
5-day delay, pipelines jointed with rubber gaskets, nechanical or push-on joints,
or couplings nmay be subjected to hydrostatic pressure, inspected, and tested for
| eakage at any tinme after partial conpletion of backfill. Cenent-nortar |ined
pipe may be filled with water as recommended by the manufacturer before being
subjected to the pressure test and subsequent | eakage test.

3.2.4 Concurrent Hydrostatic Tests

The Contractor may el ect to conduct the hydrostatic tests using either or both of
the followi ng procedures. Regardless of the sequence of tests enployed, the
results of pressure tests, |eakage tests, and disinfection shall be satisfactory
as specified. Al replacenment, repair or retesting required shall be acconplished
by the Contractor at no additional cost to the Government.

a. Pressure test and | eakage test may be conducted concurrently.

b. Hydrostatic tests and disinfection may be conducted concurrently, using
the water treated for disinfection to acconplish the hydrostatic tests. If water
is lost when treated for disinfection and air is adnmitted to the unit being
tested, or if any repair procedure results in contamnation of the wunit,
di si nfection shall be reacconplished.

3.3 DI SI NFECTI ON
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3.3.1 Bact eri ol ogi cal Disinfection

Bef ore acceptance of potable water operation, each unit of conpleted waterline to
t he backfl ow preventer shall be disinfected as prescribed by AWM C651 and as
speci fied herein. After pressure tests have been nade, the unit to be disinfected
shall be thoroughly flushed with water until all entrained dirt and mud have been
renoved before introducing the chlorinating material. The chlorinating materi al
shall be either liquid chlorine, calciumhypochlorite, or sodium hypochlorite,
conform ng to paragraph M SCELLANEOUS | TEMS. The chlorinating material shal

provi de a dosage of not |less than 50 ppm and shall be introduced into the water

lines in an approved manner. Polyvinyl Chloride (PVC) pipe lines shall be
chlorinated using only the above specified chlorinating material in solution. In
no case will the agent be introduced into the line in a dry solid state. The
treated water shall be retained in the pipe long enough to destroy al

non- spore-form ng bacteria. Except where a shorter period is approved, the
retention tinme shall be at |east 24 hours and shall produce not |ess than 25 ppm
of free chlorine residual throughout the line at the end of the retention period.
All valves on the lines being disinfected shall be opened and cl osed several
times during the contact period. The line shall then be flushed with cl ean water
until the residual chlorine is reduced to |l ess than 1.0 ppm Personnel fromthe
Contractor's conmercial |aboratory shall take at |east 3 water sanples from
different points, approved by the Contracting O ficer, in proper sterilized
containers and performa bacterial examination in accordance with state approved
nmet hods. The conmercial |aboratory nust be certified by the state's approving
authority for exam nation of potable water.] The disinfection shall be repeated
until tests indicate the absence of pollution for at least 2 full days. The unit

will not be accepted until satisfactory bacteriological results have been
obt ai ned.
3.3.2 Lead Residua

Foll owi ng the bacteriological disinfection and testing, the system shall be
flushed with a sufficient velocity of water and sufficient tests perforned at
each hot- and col d-water discharge point until no nore than 15 ppb lead residual s
remain in the system Al tests and sanples shall be perforned in accordance with
state and, if applicable, Federal regulations. Sanples for testing are to be
col l ected after a 6-hour continuous period of no flushing, and will be considered
first draw sanples. The commercial |aboratory nmust be certified by the state's
approving authority for exam nation of potable water. Lead residual test results
are to be subnitted to the Contracting O ficer. The systemw |l not be accepted
until satisfactory bacteriological results and | ead residual test results have
been obtained. Al flushing and testing for lead residuals, including all costs,
are the responsibility of the Contractor.

3.4 CLEANUP

Upon conpl etion of the installation of water lines, and appurtenances, all debris
and surplus materials resulting fromthe work shall be renpved.

-- End of Section --
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SECTI ON 02700
S| DE DRAI NS
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 A 760 Corrugated Steel Pipe, Metallic - Coated for Sewers and
Dr ai ns

ASTM A 849 Post - Appl i ed Coati ngs, Pavings, and Lining for Corrugated
St eel Sewer and Drai nage Pipe

ASTM C 443 (1985a; R 1990) Joints for Circular Concrete Sewer and Qul vert
Pi pe, Using Rubber Gaskets

ASTM D 1556 (1990) Density and Unit Wight 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-Ibf/cu.ft. (2,700 kN-mcu.m))

FEDERAL SPECI FI CATI ONS ( FS)

FS HH P- 117 (Rev A; Reinstatement Notice) Packing; Jute, Tw sted

FS RR-F- 621 (Rev E) Franes, Covers, Gatings, Steps, Sunp and Catch Basin,
Manhol e

FS SS-S-210 (Rev A; Reinstatenent Notice) Sealing Conmpound, Preforned

Pl astic, for Expansion Joints and Pipe Joints

1.2 DELI VERY, STORAGE, AND HANDLI NG OF MATERI ALS

1.2.1 Delivery and Storage

Materials delivered to site shall be inspected for damage, unloaded, and stored
with the mnimum of handling. Do not store materials directly on the ground
I nside of pipes and fittings shall be kept free of dirt and debris.

1.2.2 Haul i ng and Handl i ng

Haul and handl e the pipe in such a manner as to avoid damage to the gal vani zed

coating. Do not use rope, cable, or chain slings for handling the pipe, but use
canvas slings not less than 12 inches in wdth.
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Repl ace and renmove fromthe site of the work any pipe unit that, in the opinion
of the Contracting O ficer, is damaged beyond repair in hauling, handling, or
ot herwi se.

1.3 GENERAL

Eart hwork about the drains and structures shall conform to the applicable
requi rements of the SECTI ON 02200 EXCAVATI ON, FILLING AND BACKFILLING \Welding
shall conformto the requirenments of the SECTI ON 05500: M SCELLANEOUS METALS.

Rermoval of existing side drains is specified in the SECTI ON 02150: CLEAR SI TE AND
REMOVE OBSTRUCTI ONS. Specified and/or indicated pipe thickness, DI oading,

wei ght, or gage are the mni num acceptabl e and heavi er pipe may be furnished at

the option of the Contractor.

1.3.1 Ext ensi on of Drain Lines

Drain lines shall be extended with the same kind of pipe and shall have joints to
mat ch the existing joints unless shown otherwi se on the drawings. Al joints
shall be watertight. Bends, elbows, and other fittings shall be standard
fittings for the various types of pipe. Except as otherw se specified, all pipe
and fittings shall be new Sal vaged pipe and fittings fromdrain renoval s nay be
used in tenporary installations necessary to the work and in permnent
i nstall ati ons, where specified.

1.3.2 Manuf act urers Reconmendati ons

Where installation procedures or any part thereof are required to be in

accordance with the recomendati ons of the manufacturer of the material being

installed, printed copies of these recommendations shall be furnished to the

Contracting Officer prior to installation. Installation of the itemw |l not be

allowed until the recomrendations are received. Failure to furnish these

recommendati ons can be cause for rejection of the material.

1.4 SUBM TTALS

Governnment approval is required for submittals with a "GA" designation;

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

shall be subnmitted in accordance with Section 01300 SUBM TTAL PROCEDURES:
SD-13 Certificates

Tests for Pipe; FIO

Certified copies of test reports denonstrating conformance to applicable pipe

speci fications shall be delivered to the Contracting O ficer before pipe is

i nstall ed.

PART 2. PRODUCTS

2.1 MATERI ALS

2.1.1 Corrugated Metal Pipe
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Provi de corrugated steel pipe, including coupling bands, in accordance with
ASTM A 760, type |I. Provide gal vani zed pi pe, including coupling bands.
Provi de bevel ed pi pe ends where shown on the draw ngs.

Provi de bitumi nous coating in according with ASTM A 849.

Where bends are required, provide shop fabricated el bows or cut and weld
sections of pipe in the field to form el bow sections. Provide corrugated
nmet al pipe for el bow sections.

2.1.1.1 Pipe Cassification: Type | — full circle with single thickness of
corrugat ed sheet and annul ar or helical corrugations.

2.1.2 Metal Cutoff Collars

Provi de metal cutoff collars having the sane conposition, gauge, and coating
as the pipe to which they are attached and fabricate as shown on the draw ngs.

2.1.3 Fl ared End Sections

Provide flared end sections which are prefabricated sections of standard
manufacture. Provide the end sections of the same netal as the pipe to which
they are attached.

PART 3. EXECUTI ON
3.1 CORRUGATED METAL PI PE

Furni sh and |l ay corrugated nmetal pipe of the sizes and gauges shown on the
pl ans. Furnish and lay the pipe conplete with coupling bands and joint
materials. Install flared end section on the inlet end of each pipe drain.

3.2 EXCAVATI ON

Excavate the trench in which the pipe is to be laid to the established Iine
and grade to provide a firmand uniform bearing for the entire Iength of the
pi pe. Wiere directed to remove unsuitable foundation material, excavate the
trench to a depth of 150 mm bel ow the bottom of the pipe, and backfill with
mat eri al approved by the Contracting O ficer. Conpact the material to provide
a firmand uniform bearing for the pipe. Excavate the pipe trench in
accordance with section 02200.

3.3 LAYl NG

Lay corrugated netal pipe to the lines and grades shown on the draw ngs or
established by the Contracting Officer. Lay the pipe with outside |aps of
circunferential joints pointing upstreamand with longitudinal joints at the
sides. Draw all fastenings up tight. Lay the pipe in such nanner that the
departure fromand return to established alignnment and grade will not exceed
10 mm per neter of pipe but with not nore than 25 mmtotal departure. Place
pi pe carefully so as to be fully supported at all points over the bottom
quarter of the circunference. Use coupling bands where necessary to join
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sections of pipe and to join elbows to sections of pipe. |Install the coupling
bands properly, in a manner to ensure tight joints, with the joints between
sections approximately at the center of the couplings. Install flared end

sections in accordance with the nmanufacturer's instructions.

3.4 BACKFI LL

As each unit of pipe is laid, tanmp sufficient backfill material about the pipe
to hold it rigidly in place until the joints are conpleted. After the joints
have been conpl eted, place and conpact backfill in accordance with sections
02200. The type of material used for backfill, the anpunt thereof, and the
manner of depositing the material shall be subject to approval by the
Contracting Officer. Insofar as practicable, obtain backfill material from

mat eri al noved in required excavations for pipe or from adjacent excavati on.

Pl ace backfill to the lines and grades shown on the drawi ngs. As each pipe
unit is laid, tanp sufficient backfill material about the pipe to hold it
rigidly in place until the joints are conpleted. After the joints are

conpl eted, place backfill carefully and spread backfill in uniformlayers so
that all spaces about rocks and clods will be filled. Place backfill to about
the sane el evation on both sides of the pipe to prevent unequal | oading and

di spl acenment of the pipe. Do not exceed a difference in elevation of the

backfill on both sides of the pipe 6 inches at any tine.
Pl ace, noisten, and conpact all material in backfill to be conpacted as
directed. Equipnment travel over the pipe will not be pernmitted until backfil

has been placed and conpacted to the depth recomended by the pipe

manuf acturer, but not less than 1 foot above the top of the pipe. Prevent
damage from constructi on equi pnent | oads by providi ng adequate earth cover
over pipe.]

3.5 REPAI R OF DAMAGED COATI NGS

Repair any danmaged to gal vani zed coatings including factory or field-cut edges
and welding in accordance with ASTM A 760.

Repair any danmaged to bitum nous coatings in accordance with ASTM A 849.

-- End of Section --
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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 basic designation

only.

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

ASTM A 53 (1993; Rev. A) Pipe, Steel, Black and hot-D pped, Zi nc-Coated
Wel ded and Seani ess

ASTM D 1785 (1994) Poly(Vinyl Chloride) (PVC) Plastic Pipe, Schedules 40,
80, and 120

ASTM D 2241 (1994) Poly(Vinyl Chloride) (PVC) Pressure-Rated Pipe (SDR
Seri es)

ASTM D 2464 (1994) Threaded Poly(Vinyl Chloride) (PVC) Plastic Pipe
Fittings, Schedule 80

ASTM D 2466 (1994a) Poly(Vinyl Chloride) (PVC) Plastic Rpe Fittings,
Schedul e 40

ASTM D 2564 (1993) Solvent Cements for Poly(Vinyl Chloride) (PVC) Plastic

Pi pi ng Systens

ASTM D 2774 (1972; R 1983) Underground Installation of Thernoplastic
Pressure Piping

ASTM D 2855 (1993) Maki ng Sol vent-Cenented Joints with Poly(Vinyl Chlo-
ride) (PVC) Pipe and Fittings

AMERI CAN SOCI ETY OF MECHANI CAL ENG NEERS ( ASME)
ASME B16.3 (1992) Malleable Iron Threaded Fittings, Classes 150 and 300.
AMERI CAN SOCI ETY OF SANI TARY ENG NEERI NG ( ASSE)
ASSE 1013 (1993) Reduced Pressure Principle Backflow Preventers
AMERI CAN WATER WORKS ASSOCI ATI ON ( AWAA)

AWM C509 (1994) Resilient-Seated Gate Valves for Water and Sewerage Systens
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FOUNDATI ON FOR CROSS- CONNECTI ON CONTROL AND HYDRAULI C RESEARCH ( FCCHR)
FCCHR- 01 (1993) Manual of Cross-Connection Contr ol
MANUFACTURERS STANDARDI ZATI ON SOCI ETY OF THE VALVE AND FI TTI NGS | NDUSTRY ( MSS)
MSS SP- 80 (1987) Bronze Gate, d obe, Angle and Check Val ves
NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMA)
NEMA ICS 6 (1993) Enclosures for Industrial Control and Systens
NATI ONAL FI RE PROTECTI ON ASSCCI ATI ON ( NFPA)

NFPA 70 (1996) National Electrical Code

1.2 SUBM TTALS
Governnment approval is required for subnmittals with a "GA" designation;
submttals having an "FI O designation are for information only. The foll ow ng
shall be subnmitted in accordance with Section 01300 SUBM TTAL PROCEDURES:

SD- 01 Dat a

Framed I nstructions; FIO

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.

Field Training Data; FIO.

I nformation describing training to be provided, training aids to be used, sanples
of training materials to be provided, and schedul es and notification of training.

Spare Parts; FIO
Spare parts data for each different item of material and equi pment specified,
after approval of the related submittals and not later than the start of the
field tests. The data shall include a conplete Iist of parts and supplies, with
current unit prices and source of supply.

SD- 04 Drawi ngs

Sprinkler System FIO
As-bui It Drawi ngs which provide current factual information showi ng |ocations of
mai ns, heads, valves, and controllers including deviations fromand anmendnents to
the drawi ngs and changes in the work shall be included.

Fertilizer Injector; FIO.
Provi de layout for control and irrigation routing for approval. Locate on

drawi ng - tank refill port for review
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SD-06 I nstructions
Sprinkler System FIO

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; FIO.

Performance test reports in booklet form showing all field tests perfornmed to
adj ust each component 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 valves.

SD-13 Certificates
Sprinkler System FIO

The material supplier's or equipnment manufacturer's statenent that the supplied
mat eri al or equi prment nmeets specified requirenents. Each certificate shall be
signed by an official authorized to certify in behalf of material supplier or
product manufacturer and shall identify quantity and date or dates of shipnment or
delivery to which the certificates apply.

SD- 19 Operation and Mintenance Manual s
Sprinkler System FIO

Si x copies of operation and six copies of maintenance manual s for the equi pnent
furni shed. One conplete set prior to field testing and the remainder upon
acceptance. Munuals shall be approved prior to the field training course.
Operating manual s shall detail the step-by-step procedures required for system
startup, operation, and shutdown. Operating manuals shall include the nmanufac-
turer's nane, nodel nunber, parts list, and brief description of all equipnent
and their basic operating features. Miintenance manuals shall list routine
mai nt enance procedures, possible breakdowns and repairs, and troubl eshooting
gui des. Mai ntenance manual s shall include piping and equi pnent |ayout, sinplified
wiring and control diagrans of the systemas installed, and system programr ng
schedul e.

1.3 DELI VERY AND STORAGE

Al'l equi prment delivered and placed in storage shall be protected from the
weat her; excessive hum dity and tenperature variation; direct sunlight (in the
case of plastic or rubber materials); and dirt, dust, or other contam nants.

1.4 FI ELD MEASUREMENTS

The Contractor shall verify all dinmensions in the field and shall advise the
Contracting Oficer of any discrepancy before perform ng the work.
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PART 2 PRODUCTS

2.1 GENERAL MATERI ALS AND EQUI PMENT REQUI REMENTS

2.1.1 Standard Products

Mat eri al s and equi pnent shall be the standard products of a manufacturer who has
produced simlar systens which have perforned well for a mninmm period of 2
years prior to bid opening. Equipnent shall be supported by a service organi za-
tion that is, in the opinion of the Contracting O ficer, reasonably convenient to
the site.

2.1.2 Nanrepl at es

Each item of equipnment shall have the manufacturer's nane, address, type or
style, nodel or serial nunber, and catal og nunber on a plate secured to the item
of equi prent.

2.1.3 Extra Stock

The foll owi ng extra stock shall be provided: Two sprinkler heads of each size and
type, two valve keys for operating manual valves, two wenches for renmoving and
installing each type of head, two quick coupler keys and hose swi vels, and four
irrigation controller housing keys.

2.2 Pl PI NG MATERI ALS

2.2.1 Galvani zed Steel Pipe and Associated Fittings

2.2.1.1 Pi pe

Pi pe shall conformto requirements of ASTM A 53, Schedul e 40.

2.2.1.2 Fittings

Fittings shall be Class 150 conform ng to requirenents of ASME B16. 3.

2.2.2 Polyvinyl Chloride (PVC) Pipe, Fittings and Sol vent Cenent

2.2.2.1 Pi pe

Pi pe shall conformto the requirenments of ASTM D 1785, PVC 1120 Schedule 40 or
ASTM D 2241, PVC 1120 SDR 21, C ass 200.

2.2.2.2 Fittings

Sol vent wel ded socket type fittings shall conformto requirements of ASTM D 2466,
Schedul e 40. Threaded type fittings shall conformto requirenents of ASTM D 2464,
Schedul e 80.

2.2.2.3 Sol vent Cenent

Sol vent cenent shall conformto the requirenents of ASTM D 2564.
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2.3 SPRI NKLER HEADS
2.3.1 Bubbl er Sprinkler Heads

Heads shall be pressure conpensating bubblers and designed for permanent
aboveground mounting on risers.

2.4 VALVES
2.4.1 Gate Valves, Less than 80 nm (3 Inches)

Gate valves shall conformto the requirements of MSS SP-80, Type 1, C ass 150,
t hreaded ends.

2.4.2 Gate Valves, 80 mm (3 Inches) and Larger

Gate val ves shall conformto the requirenments of AWM C509 and have encapsul at ed
resilient wedge, parallel seats, non-rising stens, and open by countercl ockw se
turning. End connections shall be threaded. Interior construction of valves
shall be bronze including stem containing a maxi mum 2 percent alunm num and
maxi num 16 percent zinc.

2.4.3 Qick Coupling Valves

Qui ck coupling valves shall have brass parts and shall be two-piece unit
consi sting of a coupler water seal valve assenbly and a renpvabl e upper body to
al low spring and key track to be serviced w thout shutdown of main. Lids shall be
| ockabl e yell ow vinyl with spring for positive closure on key renoval .

2.4.4 Renpte Control Valves, Electrical

Rermot e control valves shall be |atching type sol enoid actuated gl obe val ves of 20
to 80 mMm (3/4 to 3 inch) size, suitable for 9v al kaline, and desi gned to provide
for shut-off in event of power failure. Valve shall be cast bronze or brass or
pl astic housing suitable for service at 1034 kPa (150 psi) operating pressure
with external flow control adjustment for shut-off capability, external plug at
di aphragm chanmber to enable manual operation, filter in control chanber to
prevent val ve body clogging with debris, durable diaphragm and accessibility to
internal parts wthout renoving valve fromsystem Latching solenoid shall have
two 0.75 mf (18 gauge) wires 60 cm (23.6 inches) long with plastic adapter
conpatible with control nodul e.

2.4.5 Angl e Hose Val ve

Angl e hose valve to be 63.5 mm bronze rise with fire hose standard thread.
2.4.6 Backflow Preventers

Reduced pressure principle backflow prevention 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.

REDUCED PRESSURE TYPE BACKFLOW PREVENTERS
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Backfl ow preventers shall be C ass 150 threaded brass nmounted gate valve and
strainer 304 stainless steel or bronze, internal parts. Total pressure drop
t hrough conpl ete assenbly shall be a maxi num of 70 kPa (10 psi) at rated flow
Pi pi ng shall be gal vani zed steel pipe and fittings. Strainers shall be bronze or
brass construction with gasket caps. Units shall have 200-nmesh stainless stee
screen el ements.

2.5 ACCESSORI ES AND APPURTENANCES
2.5.1 Val ve Boxes and Concrete Pads
2.5.1.1 Val ve Boxes

Val ve boxes shall be plastic |ockable for each gate valve, quick coupler and
renmote control valve. Box sizes shall be adjustable for valve used. See details
for wording to be stanped. Shaft dianmeter of box shall be mninmm 130 mm (5-1/4
i nches). Cast iron box shall have bituni nous coating.

2.5.1.2 Concr et e Pads

Concrete pads shall be precast or cast-in-place reinforced concrete construction
for reduced pressure type backfl ow preventers and booster punp pad.

2.6 AUTOVATI C CONTRCL MODULE BATTERY OPERATI ONAL W TH REMOVABLE CONTRCL
POCKAGE

BATTERY OPERATED CONTROLLER - FIELD TRANSM TTED. The irrigation controller
(control nmodul e) shall be programmable by a separate transnitter device only.
The program shall be comunicated to the Control Mdule from the Field
transmtter via an infrared connection. The controller shall be of a nodule type
which may be installed in a valve box underground. The controller shall function
normael ly if subrmerged in water and the comruni cation fromthe transnmitter shal
function if subnmerged in water

2.6.1 ABS Plastic

The control nodul e shall be housed in an ABS pl astic cabinet and shall be potted
to insure waterproof operation. The control nodule shall have two nounting slots
for screws allow ng the nodule to be securely nmounted inside a val ve box.

2.6.2 Alkaline Battery

The controller shall operate on one nine volt alkaline battery for one full year
regardl ess of the nunmber of stations utilized. The controller shall operate _
(1, 2, or 4) stations either sequentially or independently.

2.6.3 I ndependent Prograns

The controller shall have three i ndependent prograns with eight start tinmes each
station run time capability from one mnute to twelve hours in one mnute
increments and a seven day cal endar. The controller shall turn on stations via
| at chi ng sol enoids installed on the valves. Manual operations shall be initiated
by attaching the Field Transmtter to the Control Mdule and programm ng a nanual
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start. The controller shall be capable of nmnual single station or nmanual
program operati on.

2.7 FI ELD TRANSM TTER

The irrigation controller shall be programmable by a separate transnitter device
(Field Transmitter) only. The Field Transnmitter shall comrunicate to the Control
Module via an infrared connection. The Field Transmitter shall be water
resi stant and housed in ABS plastic and have a renpvable, reversible protective
sheath. The Field Transnmtter shall operate on one 9V al kaline battery.

2.7.1 Field Transmitter shall have a large LCD screen and a seven-key programm ng
pad. A beep sound shall confirmevery key stroke. The screen shall autonatical-
ly turn off after one mnute when not in use.

2.7.2 Control Modul es

The Field Transmitter shall be capable of programm ng an unlinited nunber of
Control Modul es.

The Field Transmitter shall be as manufactured by Rain Bird Sprinkler Mg. Corp.,
G endora, California USA

2.8 AUTOVATI C CONTRCLLERS, ELECTRI CAL

Controller shall conformto the requirements of NEMA ICS 2 with 120-volt single
phase service, operating with indicated stations, and grounded chassis.
Encl osure shall conformto NEMA ICS 6 Type 3R, with | ocking hinged cover, wall-
nount ed. Controller shall be programed for various schedules by setting
switches and dials equipped with the following features: A switch for each day
of the week for three schedules, allowing each station to be schedul ed
individually as to days of watering; a mnute switch for each station with a
positive increnent range of 3 to 60 mnutes, set time within one percent; a
switch allowing selected schedules to be repeated after each conpletion of
initial watering schedule and all owi ng each operation to be schedul ed throughout
a 24-hour day; a circuit breaker for surge protection; and circuit for a 9-volt
rechargeabl e Ni Cad battery. Controller to be nmounted in approved encl osure.

2.9 ELECTRI CAL VWORK

Wring and rigid conduit for electrical power shall be in accordance with NFPA
70. Point of contact for electrical work shall be Dennis Kanthock, VCFCD.

2.10 CONCRETE MATERI ALS

Concrete shall have a conpressive strength of 17 MPa (2500 psi) at 28 days.
2.11 FERTI LI ZER | NJECTOR ASSEMBLY

2.11.1 Injector punp to be glass reinforced pol yet hyl ene.

2.11.2 Holding tank to be 100 gallon pol yethylene with vandal -resistant |ockabl e
steel cover.
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2.11.3 Batch controller to electrically convert water flow to proportiona
fertilizer rate at injector port based on electronic relay fromflow sensor

PART 3 EXECUTI ON
3.1 | NSTALLATI ON

Sprinkler system shall be installed after site grading has been conpleted.
Excavation, trenching, and backfilling for sprinkler system shall be in
accordance with the applicabl e provisions of Section 02200, EXCAVATI ON, FILLI NG
AND BACKFI LLI NG, except as nodified herein.

3.1.1 Trenching

Trench around roots shall be hand excavated to pipe grade when roots of 50 nm (2
i nches) diameter or greater are encountered. Trench width shall be 100 mMm (4
i nches) mnimmor 1-1/2 tinmes diameter of pipe, whichever is w der. Backfil

shall be hand tanped over excavation. Wen rock is encountered, trench shall be
excavated 100 mm (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 would damage pipe. Subsoil shall not be mixed with topsoil

Exi sting 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 dianeters larger than sprinkler pipe. Pipe will be permtted bel ow
service road only where fence and walls limt access to areas outside road area

3.1.2 Piping System
3.1.2.1 Cover

Under ground pi pi ng shall be installed as to neet the m ni num depth of backfil
cover specified.

3.1.2.2 Cl earances

M ni mum hori zontal clearances between lines shall be 100 mm (4 inches) for pipe
50 mm (2 inches) and less; 300 nm (12 inches) for 65 mm (2-1/2 inches) and
| arger. Mnimum vertical clearances between lines shall be 25 mmm (1 inch.)
3.1.3 Piping Installation

3.1.3.1 Pol yvi nyl Chloride (PVC) Pipe

a. Solvent-cenented joints shall conformto the requirements of ASTM D
2855.

b. Threaded joints shall be full cut with a maxi mum of three threads
remai ni ng exposed on pi pe and ni pples. Threaded joints shall be nade tight
Wit hout recourse to wicks or fillers, other than polytetrafluoroethylene
thread tape.

c. Piping shall be joined to conformwi th requirenents of ASTM D 2774 or

ASTM D 2855, and pi pe nmanufacturer's instructions. Pipe shall be installed
in a serpentine (snaked) manner to allow for expansion and contraction in
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trench before backfilling. Pipes shall be installed at tenperatures over 5
degrees C. (40 degrees F.)

3.1.4 Valves

3.1.4.1 Gat e Val ves

Val ves shall be installed in a valve box extending from grade to bel ow val ve

body, with a mninmum of 100 mm (4 inches) cover measured fromfinish grade to top

of valve stem

3.1.4.2 Aut omati ¢ Val ves

Val ve shall be set plunmb in a valve box extending fromgrade to bel ow val ve body,
with mnimum of 100 mm (4 inch) cover neasured fromgrade to top of valve.

3.1.5 Sprinklers and Qui ck Coupling Val ves

Sprinklers and val ves shall be installed plunb and | evel with terrain.

3.1.6 Backflow Preventers

Backfl ow preventer shall be installed in new connection to existing water
di stribution system between connection and control valves. Backfl ow preventer
shall be installed with concrete thrust bl ocks and pad.

3.1.6.1 Reduced Pressure Type

Reduced pressure type shall be installed as follows: Flush pipe lines prior to
installing device and protect device by a strainer |ocated upstream Device shal
not be installed in pits or where any part of device could becone subnerged in
standi ng water. Provide 300 mm (12 i nches) cl earance above finish grade.
3.1.7 Controller Mdule

Control mnodul e shall be nounted inside valve box.

3.1.8 Control Wre and Conduit

3.1.8.1 Wres

Low voltage wires may be buried beside pipe in same trench. Rigid conduit shal
be provided where wires run under paving. Wres shall be nunber tagged at key
| ocations along main to facilitate service. One control circuit shall be provided
for each zone and a circuit to control sprinkler system

3.1.8.2 Loops

A 300 nm (12 inch) loop of wire shall be provided at each val ve where controls
are connect ed.

3.1.8.3 Expansion and Contraction
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Mul tiple tubes or wires shall be bundled and taped together at 3 m (10 foot)
intervals with 300 nm (12 inch) |oop for expansion and contraction

3.1.7.4 Splices

El ectrical splices shall be waterproof.

3.1.9 Automatic Controller

Exact field location of controllers shall be determined before installation.
Coordinate the electrical service to these locations. Install in accordance wth
manuf acturers recomendati ons and NFPA 70.

3.1.10 Thrust Bl ocks

Concrete shall be placed so that sides subject to thrust or |oad are agai nst
undi sturbed earth, and valves and fittings are serviceable after concrete has
set. Thrust bl ocks shall be as specified in Section 02660, WATER LI NES.

3.1.11 Fertilizer Injector Assenbly

3.1.11.1 Install holding tank within 5 m of punp and power source in a |ocation
conducive to refill by truck

3.1.11.2 Install flow sensor and injector port downstream from backfl ow preventer
and upstream from booster punp in | ockable val ve box.

3.1.11.3 Provide control wring and piping per nmanufacturers criteria and/or
approved | ayout shop draw ng

3.1.12 Backfill
3.1.12.1 M ni mum Cover

Depth of cover shall be 300 mm (12 inches) for 32 mm (1-1/4 inch) pipe or
smal l er; 600 mm (24 inches) for 40 to 50 nm (1-1/2 to 2 inch) pipe; 600 nm (24
inches) for 65 mm (2-1/2 inch) pipe or larger; and 450 nm (18 inches) for
| ow-vol tage wires. Remainder of trench or pipe cover shall be filled to .31m (3
i nches) above lateral line, and soil conpacted with plate hand-held conpactors to
same density as undi sturbed adjacent soil

3.1.12. 2 Rest orati on

Top 80 mm (3 inches) shall be filled with topsoil and conpacted with sanme density
as surroundi ng soi l

3.1.13 Adj ust nent
After seeding, and planting, sprinkler heads shall be adjusted for application of
water within basin wi thout erosion runoff on slopes or service naintainence

ar eas.

3.1.14 Disinfection
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Sprinkler systemfed froma potable water system shall be disinfected upstream of
backfl ow preventer in accordance with Section 02660, WATER LI NES.

3.1.15 C eaning 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 materials. Flushing
and cl eani ng out of system pipe, valves, and conmponents shall not be considered
conpleted until wi tnessed and accepted by Contracting O ficer.

3.2 FI ELD TESTS

Al instruments, equipnment, facilities, and | abor required to conduct the tests
shall be provided by Contractor

3.2.1 Hydrostatic Pressure Test

Piping shall be tested hydrostatically before backfilling by punping to a
hydrostatic pressure of 1034 KPa (150 psi)and proved tight for a period of one
hour with an all owabl e pressure drop of 35 kPa (5 psi). If hydrostatic pressure
cannot be held for a mninmmof 4 hours, Contractor shall nmake adjustnents or
repl acenments and the tests repeated until satisfactory results are achi eved and
accepted by the Contracting Oficer.

3.2.2 Operation Test

At conclusion of pressure test, flood bubbler heads or emtter heads, quick
coupl i ng assenblies, and hose valves shall be installed and entire systemtested
for operation under normal operating pressure. Operation test consists of the
system operating through at |east one conplete programmed cycle for all areas to
be spri nkl ed.

3.3 POSTI NG FRAMED | NSTRUCTI ONS

Framed instructions containing wiring and control diagranms in |amnated plastic
shal | be posted inside controller cabinet door. Condensed operating instructions,
prepared in typed form shall be framed as specified above and posted beside the
di agranms. The framed i nstructions shall be posted before acceptance testing of
the system After as-built drawings are approved by Contracting Oficer,
control l er charts and programm ng schedul e shall be prepared. One chart for each
controller shall be supplied. Chart shall be a reduced drawi ng of actual 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 0.505 mMm (20 mil) (20 mil) 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 4
hours of normal working tinme and shall start after the systemis functionally
complete but prior to final acceptance tests. Field training shall cover all of
the itenms contained in the operating and nmai ntenance nanual s.
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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
CHAI' N LI NK FENCE

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 A 153 1996 Zi nc-Coated (Hot Dip) on Iron and Steel Hardware

ASTM A 176 1994 Stainl ess and Heat-Resisting Chrom um Steel Plate, Sheet, and
Strip

ASTM A 392 1996 Zinc-Coated Steel Chain-Link Fence Fabric

ASTM A 478 1995a Chromi um Ni ckel Stainless and Heat-Resisting Steel Waving and
Knitting Wre

ASTM A 491 1996 Al umi num Coat ed Steel Chain-Link Fence Fabric
ASTM A 666 1994 Austenitic Stainless Steel Sheet, Strip, Plate, and Flat Bar

ASTM A 780 1993a Repair of Damaged and Uncoated Areas of Hot-D pped Gal vani zed
Coat i ngs

ASTM A 824 1992 Metallic-Coated Steel Marcelled Tension Wre for Use Wth Chain
Li nk Fence

ASTM C 94 1996 Ready-M xed Concrete

ASTM D 4541 1995 Pul | -OFf Strength of Coatings Using Portable Adhesion Testers
ASTM F 626 1996 Fence Fittings

ASTM F 883 1990 Padl ocks

ASTM F 900 1994 Industrial and Comrercial Swi ng Gates

ASTM F 1043 1995 Strength and Protective Coatings on Metal Industrial Chain-Link
Fence Framewor k

ASTM F 1083 1996 Specification for Pipe, St eel Hot - Di pped  Zi nc- Coat ed
(Gal vani zed) Wel ded, for Fence Structures
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1.2 SUBM TTALS

Governnment approval is required for subnmittals with a "GA" designation;

submittals having an "FI 0" designation are for information only. The follow ng

shal |l be subnitted in accordance with Section 01300 SUBM TTAL PROCEDURES:
SD-13 Certificates

Chain Link Fence; FIOQ.

Statenent signed by an official authorized to certify on behalf of the
manufacturer attesting that the chain link fence and conponent materials neet the
speci fied requirenents.

PART 2  PRODUCTS

2.1 MATERIALS

Mat erials shall conformto the follow ng:
2.1.1 Chain Link Fence Fabric

Pol yvi nyl chl oride-coated steel fabric with 92 grans (0.3 ounces) of zinc coating
per square neter in accordance with ASTM F 668. Fabric shall be fabricated of 9
gauge wire woven in 50.8 mm (2 inch) nmesh. Fabric height shall be 1.83 neters (6
feet).

2.1.2 Gat es

ASTM F 900. Gate shall be the type and swing shown. Gate franmes shall conform
to strength and coating requirenments of ASTM F 1083 for G oup |A steel pipe,
with external coating Type A nominal pipe sizes as indicated. Gate fabric shall
be as specified for chain-link fabric. Gate |eaves nore than 2.44 mw de shall
have either internedi ate nmenbers and di agonal truss rods or shall have tubul ar
nmenbers as necessary to provide rigid construction, free fromsag or twist. Gate
| eaves less than 2.44 m wide shall have truss rods or internmediate braces.
Internmedi ate braces shall be provided on all gate frames with an electro-
mechani cal | ock. Gate fabric shall be attached to the gate frane by nethod
standard with the manufacturer except that welding will not be permtted.
Latches, hinges, stops, keepers, rollers, and other hardware itens shall be
furni shed as required for the operation of the gate. Latches shall be arranged
for padl ocking so that the padlock will be accessible from both sides of the
gate. Stops shall be provided for holding the gates in the open position.

2.1.3 Post s

ASTM F 1083, zinc-coated. Group |A with external coating Type A steel pipe.
Si zes shall be as shown on the drawings. Line posts and terminal (corner, gate,
and pull) posts selected shall be of the sanme designation throughout the fence.
Gate post shall be for the gate type specified subject to the linmtation
specified in ASTM F 900.

2.1.4 Braces and Rails

ASTM F 1083, zinc-coated, Group |A steel pipe, sizes as indicated.
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2.1.5 Tension Wre

Tension wire shall be Type | or Type Il, dass 2 coating, in accordance with ASTM
A 824.

2.1.6 Accessori es

ASTM F 626. Ferrous accessories shall be zinc or alum numcoated. Truss rods
shall be furnished for each termnal post. Truss rods shall be provided with
turnbuckl es or other equivalent provisions for adjustnment. Tie wire for
attaching fabric to rails, braces, and posts shall be 9 gauge steel wire and
mat ch the coating of the fence fabric. M scellaneous hardware coatings shal
conformto ASTM A 153 unl ess nodified herein

2.1.7 Concrete

ASTM C 94, using 19 mm nmaxi mum si ze aggregate, and havi ng m ni mum conpressive
strength of 21 MPa at 28 days. Grout shall consist of one part portland cenent
to three parts clean, well-graded sand and the m ni mum anount of water to produce
a wor kabl e m x

PART 3 EXECUTI ON
3.1 GENERAL

Fence shall be installed to the |ines and grades indicated. The area on either
side of the fence line shall be cleared to the extent indicated. Line posts shal
be spaced equidistant at intervals not exceeding 3.05 m Term nal (corner,
gate, and pull) posts shall be set at abrupt changes in vertical and horizonta
al i gnnent . Fabric shall be continuous between terninal posts; however, runs
between termninal posts shall not exceed 152.4 m Any damage to gal vani zed
surfaces, including welding, shall be repaired with paint containing zinc dust in
accordance with ASTM A 780.

3.2 EXCAVATI ON

Post hol es shall be cleared of |oose material. Waste material shall be spread
where directed. The ground surface irregularities along the fence |line shall be
elimnated to the extent necessary to maintain 50.8 mm cl earance between the
bottom of the fabric and finish grade.

3.3 POSTS

Posts shall be set plunb and in alignnent. Except where solid rock is
encountered, posts shall be set in concrete to the depth indicated on the
drawi ngs. Were solid rock is encountered with no overburden, posts shall be set
to a mininmm depth of 457 mm in rock. Where solid rock is covered with an
overburden of soil or |oose rock, posts shall be set to the mninum depth
i ndicated on the drawi ng unl ess a penetration of 457 mmin solid rock is achieved
before reaching the indicated depth, in which case depth of penetration shal

terminate. All 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 |evel.
Posts set in concrete shall be set in holes not |ess than the dianeter shown on
the drawings. Dianeters of holes in solid rock shall be at |east 25.4 nmgreater
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than the l|argest cross section of the post. Concrete and grout shall be
t horoughl y consol i dated around each post, shall be free of voids and finished to
forma done. Concrete and grout shall be allowed to cure for 72 hours prior to
attachnment of any itemto the posts. Class 3 line posts may be nechanically
driven, for tenporary fence construction only, if rock is not encountered.
Driven posts shall be set to a mininmmdepth of 914 nm and shall be protected
with drive caps when being set. Fence post rigidity shall be tested by applying a
222.4 newtons force on the post, perpendicular to the fabric, at 1.52 m above
ground. Post novenent neasured at the point where the force is applied shall be
| ess than or equal to 19 mmfromthe relaxed position. Every tenth post shall be
tested for rigidity. Wen a post fails this test, further tests on the next four
posts on either side of the failed post shall be made. Al failed posts shall be
renmoved, replaced, and retested at the Contractor's expense.

3.4 RAI LS
DELETED
3.5 BRACES AND TRUSS RODS

Braces and truss rods shall be installed as indicated and in conformance with the
standard practice for the fence furnished. Braces and truss rods shall extend

from term nal posts to line posts. Di agonal braces shall form an angle of
approximately 40 to 50 degrees with the horizontal. No bracing is required on
fences 1.83 mhigh or less if a top rail is installed.

3.6 TENSI ON W RES

Tension wires shall be installed along the top and bottom of the fence Iine and
attached to the term nal posts of each stretch of the fence. Top tension wres
shall be installed within the top 102 mm of the installed fabric. Bottomtension
wire shall be installed within the bottom 152 mm of the installed fabric.
Tension wire shall be pulled taut and shall be free of sag.

3.7 CHAI'N LI NK FABRI C

Chain link fabric shall be installed on the side of the post indicated. Fabric
shall be attached to terminal posts with stretcher bars and tension bands. Bands
shal | be spaced at approximately 381 mmintervals. The fabric shall be installed
and pulled taut to provide a snooth and uniform appearance free fromsag, w thout
permanently distorting the fabric dianmond or reducing the fabric height. Fabric
shall be fastened to line posts at approximately 381 mmintervals and fastened to
all rails and tension wires at approximately 610 nmintervals. Fabric shall be
cut by untwisting and renmoving 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 50.8 mm (plus or mnus)above the ground. After the
fabric installation is conplete, the fabric shall be exercised by applying a 222
newt ons push-pull force at the center of the fabric between posts. The use of a
133 newtons pull at the center of the panel shall cause fabric deflection of not
nore than 63.5 nm when pulling fabric fromthe post side of the fence. Every
second fence panel shall nmeet this requirenent. Al'l failed panels shall be
presecured and retested at the Contractor's expense.

3.8 GATES
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Gates shall be installed at the locations showm. H nged gates shall be mounted
to swing as indicated. Lat ches, stops, and keepers shall be installed as
required. Padl ocks shall be attached to gates or gate posts with chains. Hinge
pi ns, and hardware shall be wel ded or otherw se secured to prevent renoval.

-- End of Section --
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SECTI ON 02935A
NATI VE PLANT 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 designation
only.

AGRI CULTURAL MARKETI NG SERVI CE ( AMS)
AMS- 01 (Amended thru: Aug 1988) Federal Seed Act Regul ations (Part 201-202)

COMMERCI AL | TEM DESCRI PTI ONS ( Cl D)
CI D A-A-1909 Basic Fertilizer

FEDERAL SPECI FI CATI ONS (FS)
FS JJJ-S-181 REV B Seeds
1.2 SUBM TTALS
Governnment approval is required for subnmittals with a "GA" designation;
submittals having an "FI O designation are for information only. The follow ng
shall be submitted in accordance with Section 01300
SUBM TTAL PROCEDURES:
SD-08 Statenments

Delivery; FIO

Delivery schedule, at least 10 days prior to the intended date of the first
del i very.

Application of Pesticide
No pesticide will be used in native hydroseed areas.
Mai nt enance Report; FIO
Witten record of maintenance work perforned.
Hydroseed Establishnent Period; FIO
Witten calendar tine period for the hydroseed establishment period. Wen there

is more than one hydroseed establishment period, describe the boundaries of the
hydr oseeded area covered for each period.
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SD-13 Certificates
Prior to the delivery of materials, certificates of conpliance certifying that
materials neet the requirenments specified. Certified copies of the reports for
the following materials shall be included.

Seed; FIO

For m xture, percent pure |live seed, nmininmmpercent germ nation and hard seed
maxi mum percent weed seed content, date tested and state certification.

Fertilizer; FIO
For chem cal analysis, conposition percent.
1.3 DELI VERY, | NSPECTION, STORAGE, AND HANDLI NG
1.3.1 Delivery
1.3.1.1 Fertilizer

Delivery of fertilizer to the site shall be in original, unopened containers
beari ng manufacturer's chem cal anal ysis.

1.3.1.2 Hydroseed Materia

Delivery of mulch and binder may be in bul k. A chemical analysis shall be
provi ded from the manufacturer.

1.3.2 Inspection

Materials will be inspected upon arrival at the job site by the Contracting
O ficer for conformty to specifications.

1.3.3 Storage

Materials shall be stored in areas designated by the Contracting Oficer. Seed

lime and fertilizer shall be stored in cool, dry locations away from
cont am nants. Chemical treatnent materials shall not be stored with other

| andscape nmaterial s.

1.3.4 Handling

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 Classification

St at e- approved seed of the |latest season's crop shall be provided in origina

seal ed packages bearing the producer's guaranteed anal ysis for percentages of
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m xture, purity, germnation, hard seed, weed seed content, and inert material.
Label s shall be in conformance with AMS-01 and applicable state seed | aws.
2.1.2 Quality

Weed seed shall not exceed 1 percent by weight of the total mxture. Wet, noldy,
or otherw se damaged seed shall be rejected.

2.2 HYDROSEED PRODUCTS
Hydroseed slurry shall consist of seed, fertilizer, binder and wood rmul ch neeting

the follow ng requirenents. Hydroseed mix for all cut and fill slope shall
consi st of follow ng:

Bot oni ¢ Nane Comon Nane KgPLS/ HECTARE
Festuca Rubra “Mlate” | California Native Red Fescue 15
Hor deum Br achyant her um Meadow Barl ey 10
Lupi nus Nanus Sky Lupi ne 5
Nassel | a Pul chra Pur pl e Needl egr ass 8
Phacel i a Canpanul ari a California Blue Bells 3
Vul pi a M crostacys Snai | Fescue 4
KG HECTARE

Hydr oseed Bi nder 250

Ground Wbod Fi ber Ml ch 2000
7-3-3 Commercial Fertilizer 350

2.2.1 Fertilizer

Fertilizer shall be comercial grade, free flowing, uniformin conposition and
conformng to CID A-A-1909. G anular Fertilizer: 7-3-3.

2.2.2 Hydroseed Bi nder
Organi ¢ based, water sol uble, non-toxic binder shall not inhibit germnation.

2.2.3 Gound Wod Cel |l ul ose Fiber

Wod cellulose fiber shall not contain any growth or ger m nati on-
i nhi bitingfactors and shall be dyed an appropriate color to facilitate visual
metering during application. Conposition on air-dry weight basis: 9 to 15

percent noisture, pHrange from4.5 to 6.0.

2.3 WATER

Water shall not contain elenents toxic to plant life.

PART 3 EXECUTI ON

3.1 SEEDI NG, TIMES AND CONDI TI ONS

Seed shall be sown as soon as possible after planting areas are prepared and

before a crust fornms. Sow seeds in between February 15 and April 15 or between
Cct ober 15 and Decenber 15 or when sinilar weather conditions allow
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3.2 SITE PREPARATI ON

3.2.1 Fertilizer

Fertilizer shall be incorporated as part of the hydroseedi ng operation

3.2.2 Grading

The contracting officer shall verify that finished grades are as indicated on the
drawi ng and that final adjustnments have been conpleted satisfactorily prior to
hydr oseedi ng.

3.2.3 Finished Grading

3.2.3.1 Preparati on

Areas to be hydroseeded shall be filled as needed or have surplus soil renoved to
attain the finished grade. Drainage patterns shall be naintained as indicated on

dr awi ngs. Hydroseed areas conpacted by construction operations shall be
conpletely pulverized by tillage. Soil used for repair of erosion or grade
deficiencies shall conformto topsoil in adjacent areas. Finished grade shall be

25 mm bel ow t he adj oi ni ng grade of any paved area. New surfaces shall be bl ended
to existing areas.

3.2.3.2 Hydroseed Area Debris

Areas to be hydroseeded shall have debris and stones larger than 100 nm (4
i nches) in any dinension renmoved fromthe surface.

3.2.3.3 Protection

Fi ni shed graded areas shall be protected from damage by vehicul ar or pedestrian
traffic and erosion. 1In native grass areas, stones of all sizes shall be left in
pl ace.

3.3 SEEDI NG
3.3.1 Genera

Prior to seeding, any previously prepared seedbed areas conpacted or danmaged by
interimrain, traffic or other cause, shall be reworked to restore the ground
condition previously specified. Hydroseeding operations shall not take place
when the wind velocity will prevent uniform seed distribution.

3.3.2 Equi pnent Calibration

The equi pment to be used and t he nmet hods of hydroseedi ng shall be subject to the
i nspection and approval of the Contracting Oficer prior to commencenent of
hydr oseedi ng operations. |Imrediately prior to the conmencenent of hydroseeding
operations, the Contractor shall conduct hydroseedi ng equi pment calibration tests
in the presence of the Contracting Oficer.

3. 3.3 Hydroseeding
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Seed at 55 Kg per hector and fertilizer at 350 Kg per hector shall be added to
wat er and thoroughly mxed. Wod fiber at 2,000 Kg per hector and hydroseed
bi nder at 250 Kg per hector shall be added to the fertilizer, water, and seed
after they have been thoroughly nixed into a honbgeneous slurry. The slurry
shall be uniformy applied under pressure over the entire area to be hydroseeded.
The hydroseeded area shall not be rolled.

3.3.4 Mul ch

3.3.4.1 Wood Fi ber

Wbod fiber rmulch for use with the hydraulic application of seed fertilizer and
erosion control material shall be applied as part of the hydroseedi ng operations.

3.4 WATERI NG

Watering shall be at intervals to obtain a moist soil condition to a m ninum
depth of ten centineters (10 cn). Frequency of watering and quantity of water
shall be adjusted in accordance with the growmh of the seeded areas. Run-off,
puddling, and wilting shall be prevented.

3.5 RESTORATI ON AND CLEAN UP

3.5.1 Restoration

Exi sting natural areas that have been danaged fromthe seedi ng operation shall be
restored to original condition at Contractor's expense.

3.5.2 Clean Up

Excess and waste nmaterial shall be renoved fromthe planting operation and shal
be di sposed of off the site. Adjacent paved areas shall be cl eaned.

3.6 PROTECTI ON OF SEEDED AREAS

| medi ately after hydroseeding, the area shall be protected against traffic or
ot her use by erecting barricades and providi ng si gnage as required.

3.7 HYDROSEED ESTABLI SHVENT PERI OD

3.7.1 Commencenent

The Hydroseed Establishment Period for establishing a healthy stand of
hydr oseeded pl ants shall commence when the entire project is accepted as being
hydr oseeded.

3.7.2 Duration

The time period for establishment will continue fromthe |ast day of hydroseeding
operations until sufficient water has germ nated seeds.

3.7.3 Proper Stand of Hydroseed.
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An accept abl e heal thy hydroseed condition is defined as foll ows:

Seed M x shall have a solid soil surface growh covering with bare spots no
| arger than 458 nm square and with barren areas not exceeding ten percent (10%
of the total seeded area. Wthin this gromh covering there shall be at |east
one (1) perennial-type plant species from the required seed mx (or as
suppl enented by planted stock) per 1.5 m square throughout the entire seeded
ar ea.

3.7.4 Maintenance During Establishnment Period

3.7.4.1 Gener a

Mai nt enance of the planted area shall include eradication of invasive weeds by
renoval or treatment at a level to reduce conpetition to allow seeded species to
beconme established. The Contractor shall maintain the site and treat as needed
for all giant reed, caster bean, tree tobacco, fennel, and all other noxious
weeds and exotic plant material.

3.7.4.2 Mai nt enance Report

A witten record shall be furnished to the Contracting O ficer of the nai ntenance
wor k performed.

3.7.4.3 Repai r
Ni nety (90) percent of the original nulch nmust be nmaintained. |f the mulch falls
below 90 percent, the nulch shall be re-applied to nmeet the origina

specifications. The 90 percent coverage nust be maintained until the m ninmum
proper stand is achieved at the Contractor's expense.

3.7.4.3.1 Surface Erosion
Surface erosion occurring within the plant establishment period nust be repaired,
re-seeded and re-nulched with the original specified amunts, technique and

mat eri al s and nust neet the original specified results.

3.7.4.3.2 No pesticide shall be used in native hydroseed areas. Refer to
par agraph 3.7.4.1.

3.7.5 Muaintenance Report

A written record shall be furnished to the Contracting Oficer of the naintenance
wor k performed.

3.8 FINAL ACCEPTANCE

3.8.1 Prelimnary Inspection
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Prior to the conpletion of the Hydroseed Establishnent Period, a prelininary
i nspection will be held by the Contracting Officer. Tine for the inspection will
be established in witing. The acceptability of the hydroseeded areas in
accordance with the Hydroseed Establishnent Period shall be determ ned. An
unaccept abl e stand of hydroseed shall be repaired or rehydroseeded as soon as
hydr oseedi ng conditions pernmit, as directed by the Contracting Oficer.

3.8.2 Final Inspection

A final inspection will be held by the Contracting Oficer to determ ne that
deficiencies noted in the prelimnary inspection have been corrected. Tine for
the inspection will be established in witing.

-- End of Section --
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SECTI ON 02950

TREES, SHRUBS, GROUND COVERS, AND VI NES

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 ASSOCI ATI ON OF NURSERYMEN ( AAN)
AAN- 01 (1990) Anrerican Standard for Nursery Stock

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM
ASTM D 2607 (1969) Peats, Msses, Hunus, and Rel ated Products

COMMERCI AL | TEM DESCRI PTI ONS ( Cl D)
CID A- A-1909 (Basic; Notice 1) Fertilizer
1.2 SUBM TTALS
Governnment approval is required for subnmittals with a "GA" designation;
submittals having an "FI O designation are for information only. The follow ng
shall be submitted in accordance with Section 01300
SUBM TTAL PROCEDURES:

SD-01 Data

Erosion Control Material; GA

Manufacturer's literature discussing physical characteristics, application and
installation instructions for edging material and erosion control material.

SD-07 Schedul es
Application of Herbicide Material; GA

A list of the proposed herbicide application equiprment to be used in performance
of the planting work, including descriptive data and calibration tests.

SD-08 Statenents
Delivery; FIO  Application of Herbicide Material; GA

The foll owing work plans, before work is started.
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a. Delivery Schedul e at | east 10 days prior to the intended date of the
first delivery.

b. Herbi ci de Treatnment Plan, giving proposed sequence of herbicide
treatment work, before work is started. The herbicide trade nane,
cheni cal conposition, formulation, concentration, application rate
of active ingredients and nethods of application for all naterials
furni shed, and the name and state license number of the state
certified applicator shall be included.

SD-09 Reports
Agrononic Soils Analysis; FIO

Copi es of laboratory reports stating the recomended fertilizer and adm xtures
for the type of soils and plants used for the project.

SD-13 Certificates
Soi | Amendnents; GA. Plants; GA.  Herbicide; GA
Certificates of conpliance certifying that materials neet the requirenents

specified, prior to the delivery of materials. Reports for the follow ng
materials shall be included.

a. Fertilizer: For chem cal analysis and conposition percent.

b. Organi ¢ Anendnent: For classification of total nitrogen and organic
mat ter.

c. Pl ant Materials: For botanical and common nane, size, quantity by
speci es, grade, nursery grown.

d. Her bi ci de Material: For EPA registration nunber and registered
uses.

SD-18 Records

Pl ant Establishment Period; GA Mai nt enance Report; GA. Mai nt enance
I nstructions; GA.

a. Mai nt enance Report. Witten record of maintenance work perforned
and quantity of plant |osses and repl acenents.

b. Pl ant Establishment Period. Witten calendar tine period for the
begi nni ng of the plant establishnment period.

c. Mai nt enance I nstruction. Witten instructions for year-round care

of installed plants.
1. 3 SOURCE | NSPECTI ONS
1.3.1 Plant Materials

Plant materials shall be subject to inspection at the growing site by the
Contracting O ficer.

1.4 SHI PMENT, DELI VERY, | NSPECTI ON, STORAGE, AND HANDLI NG
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1.4.1 Shipnment
1.4.1.1 Preparation

Di ggi ng and preparation for shipment shall be done in a manner that will not
cause shock or damage to branches, trunk, or root systens.

a. Cont ai ner-Grown (C) Pl ants: Cont ai ner size shall be provided as
reconmended by AAN-01. Plants shall be grown in a container
sufficiently long for new fibrous roots to have devel oped and for
root mass to retain its shape and hold together when renpoved from
contai ner. Container shall be sufficiently rigid to hold ball shape
and protect root mass during shipping.

1.4.1.2 Antidesiccant Application

Pl ants shall be sprayed with an antidesiccant as |eaf budding occurs or when
pl ant material has soft growh.

1.4.2 Delivery
1.4.2.1 ldentification

Pl ants shall be identified with durable waterproof |abels and weat her-resistant
ink. Plants shall have attached |abels stating the correct plant name and si ze.

1.4.2.2 Protection During Delivery

Pl ants shall be protected during delivery to prevent desiccation of the plant or
damage to the roots or balls. Branches of plants shall be protected by tying-in
the branches and covering all exposed branches.

1.4.2.3 Topsoi

A soil test shall be provided for topsoil delivered to the site.

1.4.2.4 Soil Amendnents

Soi |l amendments shall be delivered to the site in the original, unopened
contai ners bearing the manufacturer's chem cal analysis. In lieu of containers,
soi | anmendnents may be furnished in bulk. A chemical analysis shall be provided
for bulk deliveries.

1.4.2.5 Herbicide

Herbicide materials shall be delivered to the site in the original unopened
containers bearing | egible |abels indicating the Environnental Protection Agency
(EPA) registration nunmbers and the registered uses.

1.4.3 Inspection

Pl ant material shall be inspected upon arrival at the jobsite by the Contracting

O ficer for conformty to the paragraph PLANTS and paragraph Shipnment, and any
unacceptabl e plant material shall be renmoved fromthe jobsite.
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1.4.4 Storage
1.4.4.1 Plant Storage

Plants not installed on the day of arrival at the site shall be stored and

protected in areas designated by the Contracting Oficer. Pl ants shall be
protected from exposure to wind and shall be shaded fromthe sun. Covering that
will allowair to circulate and prevent internal heat from building up shall be

provi ded. Bare-root plants shall be heeled-in. Al plants shall be kept in a
noi st condition by watering with a fine m st spray until planted.

1.4.4.2 Storage of Other Materials

Soi | amendnents shall be stored in dry locations away from contam nants.
Her bi cide materials shall not be stored with other | andscape materials. Storage
of materials shall be in areas designated or as approved by the Contracting
O ficer.

1.4.5 Handling

Care shall be taken to avoid injury to plants. Materials shall not be dropped
fromvehicles. Balled and burl apped plants shall be handled carefully to avoid
cracki ng or breaking the earth ball and container-grown plants shall be handl ed
by the container. Plants shall not be handled by the trunk or stemns.

1.4.5.1 Tine Limtation

Limtation of tinme between installing plant and placing mulch is 48 hours.

1.5 WARRANTY

Furni shed plants shall be guaranteed to be in a vigorous growing condition for a
period of 12 nmonths regardless of the contract tine period. A plant shall be
repl aced as necessary under this guarantee. Transplanted existing plants require
no guarantee. A witten calendar time period for the guarantee of plant growth
shall be furnished to the Contracting O ficer.

PART 2 PRODUCTS

2.1 PLANTS

2.1.1 Varieties

Pl ants shall be nursery grown or plantation grown stock conform ng to AAN-O1 and
shall be of the varieties specified in the plant |ist bearing botanical nanes
listed in one or nore of the publications |isted under "Nomenclature" in AAN-01

2.1.2 Substitutions

Substitutions will not be permitted without witten request fromthe Contractor
for approval by the Contracting O ficer.

2.1.3 Gowing Conditions
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Pl ants shall be grown under clinmatic conditions simlar to those in the locality
of the project.

2.1.4 Quality

Well shaped, well grown, vigorous, healthy plants having healthy and well
branched root systens shall be provided. Plants shall be provided free from
di sease, harnful insects and insect eggs, sun-scald injury, disfigurenent and
abrasion. Plants shall be provided that are typical of the species or variety
and conformng to standards as set forth in AAN-01 and as specified herein.

2.1.4.1 Shade and Fl owering Trees

A height relationship to caliper shall be provided as recomended by AAN-01.
Hei ght of branching should bear a relationship to the size and variety of tree
specified and with the crown in good balance with the trunk. Trees shall not be
"pol ed" or the | eader renoved.

a. Single stem Trunk shall be reasonably straight and symetrica
with crown and have a persistent nmin | eader.

b. Mul ti-stem Al'l countable stens, in aggregate, shall average the
si ze specified. To be considered a stem there should be no
di vi sion of the trunk which branches nmore than 150 nm (si x inches)
fromground | evel .

c. Speci nen: A plant shall be provided that is well branched and
pruned naturally according to the species. The form of growth
desired, which may not be in accordance with natural growth habit,
shal |l be as indicated.

2.1.4.2 Deciduous Shrub

Pl ants shall be provided that have the height and nunber of prinmary stens as
recommended by AAN-01. An acceptable plant shall be well shaped with sufficient
wel | -spaced side branches recognized by the trade as typical for the variety
grown in the region.

2.1.4.3 Broadl eaf Evergreen

Pl ants shall be provided that have ratio of height-to-spread as recommended by
AAN-01. An acceptable plant shall be well shaped and recogni zed by the trade as
typical for the variety grown in the region.

2.1. 4.4 Goundcovers and Vines

Pl ants shall be provided with the m ni mum nunber of runners and |ength of runner
as recomended by AAN-01. Plants shall be furnished that have heavy, wel
devel oped and bal anced top with vigorous well devel oped root systemand shall be
furni shed in containers.

2.1.5 Plants shall be furnished in sizes indicated. Plants larger in size than

speci fied may be provided at no additional cost to the Government.
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2.1.6 Measurenment

Pl ant measurenents shall be in accordance with AAN-O0L.

2.2 TOPSO L

Topsoil shall be the existing surface soil stripped to a depth of 20 Cm and
stockpiled on the site. Additional topsoil, if required, beyond that avail able
fromstripping operations, shall be obtained on-site fromareas as directed by
the Contracting O ficer.

2.3 SO L AVENDMENTS

Soil amendnents consist of topsoil, fertilizer, and organic soil amendrments. The
recommendations resulting fromthe agronomc soils tests shall take precedence
over the mnimum anendnents and fertilizer specified bel ow

2.3.1 Fertilizer

Fertilizer shall be comercial grade, free flowing, uniformin conposition and
conformng to CID A-A-1909

2.3.1.1 Dry Fertilizer
a. Granular fertilizer : Consi sts of nitrogen-phosphorous-potassi um

ratio: 12 percent nitrogen 12 percent phosphorous, and 12 percent
pot assi um

2.3.2 Organic Soil Anmendnents

2.3.2.1 Deconposed Wbod Derivatives

Deconposed 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 foll owi ng properties:

M ni mum per cent by

Particle size wei ght passing
No. 4 mesh screen 95
No. 8 mesh screen 80

M ni mum percent based
Ni t rogen Content on dry wei ght

Redwood Sawdust
Fir Sawdust
Fir or Pine Bark

=oo
o~

2.4 MJLCH

Mul ch shall be free from weeds, nmold and ot her deleterious materials.
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2.4.1 Inert Miulch Materia

Inert rmulch materials shall be 254 mm (10 inches) to 304 mm (12 i nches) riverbank
st one.

2.5 GUYI NG AND STAKI NG MATERI AL

2.5.1 Stakes

Stakes for tree support shall be rough sawn wood, free from knots, rot, cross
grain, or other defects that would inpair the strength. Standard stakes shall be
har dwood or fir treated with pentachl orophenol

2.5.1.1 Bracing Stakes

Braci ng stakes shall be a mninum of 50 mm (2 inches) dianeter by 2400 mm (8
feet) I|ong.

2.5.2 Guying Materia

2.5.2.1 Guying Wre

Guying wire shall be 12-gauge anneal ed gal vani zed steel wire.

2.5.3 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 tines the
circunference of the plant at its base.

2.5.4 Root Cages

Gal vani zed wire cylinder with bottom mininmum opening 50 mqm (2 inches) - Sizeto
accommodat e full container - root ball size.

2.5.5 Vine ties

Vine ties shall be 4 mm wi de plastic nursery tape.
2.6 WATER

Water shall not contain elenents toxic to plant life.
2.7 ANTI DESI CCANT

Anti desi ccant shall be an emulsion that will provide a filmover plant surfaces
permeabl e enough to pernit transpiration, and shall not danmmge the plant.

2.8 PESTI Cl DE

Her bi ci de shall be insecticide, herbicide, fungicide, nenmatocide, rodenticide,
and miticide. Herbicide material shall be | abeled for use and applied only as
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regi stered by EPA and approved herbicide, insecticide, fungicide, nematocide,
rodenticide, and mticide.

PART 3 EXECUTI ON
3.1 EXAM NATI ON
3.1.1 Verify Grades

The Contracting O ficer shall verify the finished grades are as indicated on
drawi ngs, and the placing of topsoil and snmooth gradi ng has been conpleted in
accordance with Section 02210 GRADI NG

3.1.2 Underground Obstructions to Planting

The |l ocation of underground utilities and facilities shall be verified. Danage
to underground utilities and facilities shall be repaired at the Contractor's
expense.

3.1.3 Agronom ¢ Soils Analysis

Contractor is required to sanple soils for planting areas at the rate of one
sanpl e per two acres and conduct all the agronomic soils tests. Tests shall be
performed by WAl lace Laboratories (365 Coral Crcle, El Segundo, CA, 90245, (310)
615-0116), or an approved equal, and the final report shall include a fertility
and suitability analysis with witten recommendations for soil anendnents,
fertilizers, chenmical conditioners and application rates for soil preparation and
post - mai ntenance fertilization program Contractor to furnish plant list and
specifications to testing | aboratory along with soil sanples.

3.2 SI TE PREPARATI ON

3.2.1 Layout

Pl ant material |ocations and bed outlines shall be staked on the project site
bef ore any excavation is nmade. Plant material |ocations may be adjusted by the
Contracting Officer to neet field conditions.

3.2.2 Protection of Existing Vegetation

Existing trees and shrubbery that are beyond the limts of work shall be
barricaded in a manner that will effectively protect them during planting
operations.

3. 3 EXCAVATI ON

3.3.1 CObstructions Bel ow Ground or Poor Drainage

When obstructions bel ow ground or poor drainage affect the contract operation

proposed adjustnents to plant location, type of plant and planting nethod or
drai nage correction shall be subnmtted to and approved by the Contracting

O ficer.

3.3.2 Plant Pits
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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 beconme gl azed, the
gl azed surface shall be scarified. The m ni mum al | owabl e di nensi ons of plant pits
shall be 150 mm (6 inches) deeper than the depth of ball or the depth of base
roots; for ball or root spreads up to 600 nm (2 feet,) pit dianeters shall be
twice the root spread; for ball or root spreads from 600 to 1200 nm (2 to 4
feet,) pit dianmeters shall be 600 mm (2 feet) greater; for ball or root spreads
over 1200 mm (4 feet,) pit diameters shall be 1-1/2 times the ball root spread.

3.4 PERCOLATI ON TEST
Test for percolation shall be done to determ ne positive drainage of plant pits
and beds. The Contracting Oficer shall be notified in witing of all soil and

drai nage conditions detrinental to growh of plant material and shall submt
proposal for correcting the condition.

3.5 PLANTI NG TI MES AND CONDI Tl ONS
3.5.1 Planting Tine

When approved by the Contracting O ficer, planting shall be done between Novenber
1 and February 1.

3.5.2 Planting Conditions

Pl anting operations shall be perforned only during periods when beneficial
results can be obtained. When drought, excessive noisture or other
unsati sfactory conditions prevail, the work shall be stopped when directed. Wen
special conditions warrant a variance to the planting operations, proposed
planting tinmes shall be submtted to and approved by the Contracting Oficer.

3.6 | NSTALLATI ON

3.6.1 Erosion Control

Where erosion control material is requested by contracting offices, material
shall be installed in accordance with manufacturer's instructions. Placenment of
the erosion control material shall be acconplished w thout damage to installed
mat erial or w thout deviation to finished grade.

3.6.2 Backfill Soil M xture

The backfill soil mxture shall be a proportioned nixture thoroughly nixed by
vol une of topsoil and selected soil amendnents as foll ows:

Topsoil 9 parts to 1 part deconposed wood derivative with 0.5 Kg of commerci al
fertilizer per cubic meter or mxture. Plant tablets shall be added during
backfill.

3.6.3 Setting Plants

Pl ants shall be set plunmb and held in position and centered within root cage
until sufficient soil has been firmy placed around roots or ball. Plants shall
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be set in relation to surrounding grade so that they are even with the depth at
whi ch they were grown in the nursery, or container.

3.6.4 Container-Gown Plants

Non- bi odegradabl e containers or platforns shall be renpved wi thout danmage to the
pl ant or root system Biodegradabl e containers shall be split. Container stock
shall be backfilled with the planting m xture to half the depth, tanped and
wat ered. The remmini ng space shall be filled, tanped and watered with a 2" basin
construct ed.

3.6.5 Staking and CGuying

3.6.5.1 One Bracing Stake

Trees 1.2 to 1.8 m(4 to 6 feet) tall shall be held in place with one bracing
stake. The tree shall be held firmly to the stake with a double strand of wire.
A chafing guard shall be used where the wire contacts the tree. Bracing stakes

shall be driven vertically into firm ground and shall not injure the ball or
roots.

3.6.5.2 Three Guying Wres

Trees shall be held firmy in place with three guying lines of [double strand
wire] [cable] spaced equidistantly around the tree. The line shall be anchored
with ground stakes. The line shall be anchored to the tree at a point equal to
one half its height. Chafing guards shall be used where the line contacts the
tree. One turnbuckle shall be centered on each line for tree straightening
pur poses. Ground stakes shall be driven into firm ground outside the earth
saucer and plant pit with the top of the stake flush with the ground surface.
3.6.6 Flags

A flag shall be securely fastened to each guying line to be visible by
pedestri ans.

3.6.7 Vines

Vines shall be tied on fences with | oose plastic tape.

3.7 FI NI SH NG

3.7.1 Mul ch

Ri ver rock nulch shall be spread to a mininmumthickness from 250 nmm (10 i nches)
to 300 nm (12 inches) within 48 hours after planting. Milch shall be kept out
of the crowns of shrubs and off buildings, sidewal ks and other facilities.

3.7.2 Water

Pl ants shall be watered as necessary to nmintain an adequate supply of noisture
within the root zone. Run-off, puddling and wilting shall be prevented.

3.7.3 Antidesiccant Application
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Plants requiring further protection shall be sprayed with anti-desiccant in
accordance with manufacturer's recomendati ons.

3.8 MAI NTENANCE DURI NG PLANTI NG OPERATI ON

Installed plants shall be naintained in a healthy growi ng condition. Miintenance
operations shall begin inmediately after each plant is installed and shall

continue until the plant establishment period conmences. The nmi ntenance
i ncl udes watering, pruning, wound dressing, straightening and other necessary
operations. Pl ant beds and earth saucers shall be kept free of undesired

vegetation. Plants shall be checked for settlenent and shall be reset proper
grade as necessary. Run-off, puddling and wilting shall be prevented.

3.9 APPLI CATI ON OF HERBI Cl DE MATERI AL

When herbici de becones necessary to renopve a di sease or pest, a state-certified
applicator shall apply required herbicide in accordance with State EPA |abel
restrictions and recommendations. Hydraulic equiprment shall be provided for the
liquid application of herbicides with a leak-proof tank, positive agitation
nmet hods, controlled application pressure and metering gauges. A herbicide
treatment plan shall be provided to the Contracting Oficer as specified in
par agraph SUBM TTALS.

3. 10 RESTORATI ON AND CLEAN UP
3.10.1 Restoration

Nat ural areas, pavenents and facilities that have been damaged fromthe planting
operation shall be restored to original condition at the Contractor's expense.

3.10.2 Cean Up

Excess and waste material from the 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 establishnent
period for maintaining installed plants in a healthy growi ng condition shall
commence and shall be in effect for the remaining contract tine period not to
exceed 60 nmonths. When the planting operation extends over nore than one season
or there is a variance to the planting tines, plant establishment periods shal
be established for the work completed, as directed. Witten cal endar time period
shall be furnished to the Contracting O ficer for the beginning of the plant
establishnent period. Wen there is nore than one plant establishnment period,
descri be the boundaries of the planted area covered for each period.

3.11. 2 Maintenance During Establishnment Period

3.11.2.1 Genera

02950-11



SANTA PAULA CREEK DACWD9- 01- B- 0004

Mai nt enance of plants shall include straightening plants, tightening stakes and
guying material, protecting plant areas from erosion, naintaining erosion contro
mat eri al, suppl ementing nul ch, removing dead or broken tip growth by pruning,
mai nt ai ni ng edgi ng of beds, checking for girdling of plants and mnaintaining pl ant
| abel s, watering, weeding, renoving and replacing unheal thy pl ants.

3.11. 2.2 Water

The plants shall be watered as necessary to maintain an adequate supply of
noi sture within the root zone. An adequate supply of noisture is estimated to be
t he equi val ent of one inch of absorbed water per week delivered in the form of
natural rain or augnented as required by periodic waterings. Run-off, puddling
and wilting shall be prevented. Water application shall be reduced during the
forth and fifth year to match the ETO of the third year

3.11. 2.3 Unheal thy Pl ants

A plant shall be considered unhealthy or dead when the main | eader has di ed back

or 25 percent of the crown is dead. Deternine the cause for an unhealthy plant.
Unheal thy or dead plants shall be renoved i medi ately and shall be replaced as

soon as seasonal conditions permt.

3.11. 2.4 Settl enent

Topsoil shall be added to maintain grade and to nmaintain earth saucers. Serious

settlement affecting the setting of the plant in relation to the depth at which
it was grown requires replanting in accordance with paragraph | NSTALLATI ON

3.11.2.5 Herbicide Treat nent

Treatment for diseases or pest shall be in accordance with paragraph APPLI CATI ON
OF PESTI Cl DE MATERI AL.

3.11. 2.6 Maintenance Report

A witten record shall be furnished to the Contracting O ficer of the maintenance
work perforned, the quality of plant |osses, cause for plant |oss and
repl acenents nade on each site visit.

3.11.2.7 Maintenance |nstructions

Witten instructions shall be furnished to the Contracting Oficer for year-round
care of installed plants.

3.11. 3 Repl acenent Pl ants

Pl ants shall be provided for replacenent in accordance wi th paragraph PLANTS.
Repl acenent plants shall be installed in accordance with paragraph | NSTALLATI ON.
No extended plant establishnment period Shall be required for replacenment plants.
A plant will be replaced in accordance with paragraph UNHEALTHY PLANTS

3.12 FI NAL ACCEPTANCE

3.12.1 Prelimnary Inspection
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Prior to conpletion of the plant establishment period, a prelimnary inspection
shall be held by the Contracting Oficer. Time for the inspection will be
established in witing. The quantity and type of plants installed and the
acceptability of the plants in accordance with the plant establishnent period
shal | be determ ned.

3.12.2 Final Inspection

A final inspection shall be held by the Contracting Oficer to deternine that
deficiencies noted in the prelimnary inspection have been corrected. Tine for
the inspection shall be established in witing. Acceptance of the planting

operation is subject to the guarantee of plant growh.

-- End of Section --

02950- 13



	02100   Diversion and Control of Water (2)
	02150   Clear Site and Remove Obstructions (4)
	02200   Excavation, Filling and Backfilling (13)
	02215   Geotextile (5)
	02241   Aggregate Base Course (8)
	02600   Stone Protection (11)
	02650   Grouting Stone Protection (8)
	02660   Water Distribution System (12)
	02700   Sidedrains (5)
	02811   Irrigation Systems (14)
	02831   Fencing, Chain-Link (6)
	02935a  Native Plant Hydroseed (9)
	02950   Trees, Shrubs, Groundcover and Vines (16)

